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Preface

Nurses’ experiences involving surgical patients with cancer can vary sig-
nificantly based on geographic setting, institution size, large (or small) pool 
of oncology nursing peers, and relationships with members of the collabora-
tive oncology multidisciplinary team. In large cancer-focused institutions, it is 
common to have separate, specialized care centers for surgical oncology pa-
tients, both inpatient and outpatient. In most facilities, however, these spe-
cialized units staffed with specially trained and certified oncology nurses are 
obsolete because of the changing financial climate. Therefore, surgical on-
cology patients are often on mixed units with similar surgical patient popula-
tions and often are cared for by staff with little knowledge of oncology nursing 
care. The differing treatment trajectory, expectations, and needs of the surgi-
cal oncology patient clearly point to the need for the provision of specialized 
care. Similar to our physician colleagues and the Society of Surgical Oncology, 
the additional education, training, and passion to care for this unique patient 
population must be committed with a similar nursing workforce. 

Surgery remains the mainstay of treatment for the patient diagnosed with 
a solid tumor. Care of the patient with cancer before and after surgery con-
tinues to evolve with the integration of expanding multidisciplinary teams 
and new diagnostic, interventional, and surgical procedures. Healthcare 
providers and members of the oncology-related healthcare teams can no 
longer work within silos but must actively interact, collaborate, and com-
municate with all members of the team. Patients who receive neoadjuvant 
and intraoperative chemotherapy or radiation therapy require a surgical on-
cology RN or advanced practice nurse (APN) who has a specialized skill set 
and body of knowledge to safely, competently, and compassionately provide 
care. The multimodal treatment plan for the patient with cancer must be im-
plemented by an empathetic team with a clear understanding of the com-
plete cancer trajectory and unique needs of the surgical oncology patient, 
family, and caregiver.

The editors of this text represent a few of the diverse roles within surgi-
cal oncology. Each career path has been unique, each perspective a bit dif-
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ferent, yet each passionate about the guiding principles of oncology nurs-
ing and the special role of the surgical oncology nurse. Each role offers a 
glimpse into comprehensive care delivery. 

Oncology case managers or navigators offer a unique role to ensure pa-
tients and families timely access to services across the care continuum. As 
nurses combine a collaborative relationship with the multimodality oncol-
ogy team, local area resources, and third-party payer contracts, the oncol-
ogy case manager can play a key role to facilitate quality care at the right 
time and in the right place. Navigation of the complex healthcare environ-
ment should not be diverted to the patient/family/caregiver; rather, nurs-
es must develop caring, trusting relationships with their patients and navi-
gate their paths to networking opportunities within the institution and in 
the community. Coordinated care across the cancer continuum is critical to 
optimal outcomes. 

The APN role within the surgical oncology team is constantly evolving. 
The oncology nurse practitioner (NP) provides expert care across all prac-
tice settings. The NP works collaboratively with surgical oncologists to de-
liver care to patients across the perioperative continuum. Additionally, NPs 
conduct survivorship clinics and closely monitor patients wherever they 
are on the cancer trajectory. Oncology clinical nurse specialists (CNSs) are 
charged to develop, implement, and evaluate programs and ensure stan-
dards for quality care. CNSs facilitate staff education and patient education 
programs and help RNs to provide nursing care to complex patient popu-
lations. APNs work within the multidisciplinary team to facilitate and afford 
excellent, personalized patient care.

Care of the surgical oncology patient must be based on the evidence, best 
practice, and the desires, dreams, and hope of our survivors. Clinical prob-
lems that cannot be solved with existing evidence should be transformed 
into burning questions with a hunger to find the answer. Nurse researchers 
have the skill set to develop studies to find answers to uncharted survivor-
ship issues and unsolved symptom management issues. In addition, nurse re-
searchers can mentor APNs and RNs to think every day about the evidence 
and how to improve patient care. Existing evidence and new research find-
ings should rapidly travel to the bedside and transform care for our survi-
vors.

The challenge of nursing professionals to update their knowledge and to 
keep pace with new developments is both a personal responsibility and the 
responsibility of the leadership team. Leaders must ensure access to current 
materials and education, and staff must seek opportunities to learn, to ed-
ucate colleagues, and to translate the impact of the treatment plan to pa-
tients, families, and caregivers. Whether care is provided in an oncology- 
only setting or within a diverse patient care environment, the nurse must be 
knowledgeable and adapt care to the unique needs of the patient. Surgical 
Oncology Nursing bridges concepts and information unique to surgical oncol-
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ogy nursing and the important patient populations in our care. It is an hon-
or to work with surgical oncology patients and their families. Every day, they 
impress us with their strength, intensity, and hope—a hope to cure cancer 
and a hope to prevent it. We are fortunate as nurses to have the privilege to 
share our worlds with these inspiring survivors.

Gail Wych Davidson, MS, NP-C, OCN® 
 Joanne L. Lester, PhD, CNP, AOCN®  

Meghan Routt, RN, MSN, GNP/ANP-BC, AOCNP®
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C H A P T E R  1

Overview
Gail Wych Davidson, MS, NP-C, OCN®

History of Surgical Oncology

Surgery is the oldest form of cancer treatment for solid tumors, and to-
day, for many cancers it offers the greatest chance for cure. Until recently, 
surgery was the only treatment that could offer a cure (Rosenberg, 2011). 
The description of the surgical treatment of cancer can be traced to circa 
1600 B.C. in Egypt with documentation of events back to 3000 B.C. (see 
Figure 1-1). These teachings described tumors that could be cured by sur-
gery, but cautioned to not treat lesions that could be fatal. Hippocrates 
(460–375 B.C.) used the same caution with his descriptions of the clinical 
symptoms related to cancer and favored quality of life to surgical inter-
vention. For the next 1,500 years, surgery was reserved for traumatic inju-
ries, as few would elect to undergo painful surgeries in the absence of an-
esthetics, and most patients died from sepsis (Niederhuber, 2008). A new 
interest in cancer treatment developed in the 18th century when patholo-
gists described cancer as a local occurrence that spreads to other anatom-
ic sites. A deeper understanding of human physiology occurred with on-
going pathologic discoveries at autopsy (Pollock, Choti, & Morton, 2010).

Early Leaders

Several breakthroughs in the 19th century allowed for the advancement 
of cancer surgery. In 1809, Ephraim McDowell removed a 22-pound ovari-
an tumor from a patient who survived for 30 years. This inspired interest in 
the exploration of elective cancer surgery (Pollock et al., 2010). In the mid-
1800s, Louis Pasteur described a germ theory of disease, which became the 
premise for Joseph Lister’s development of antisepsis using carbolic acid 
and heat to clean surgical instruments. Robert Wood Johnson invented an 
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individualized sterile wound packing, which further controlled wound in-
fection (Pollock et al., 2010). These developments in addition to the use of 
ether and chloroform as anesthetics would advance the field of surgery (Rut-
kow, 2012). In the late 1800s, with the utilization of the Listerian principles 
(disinfection of hands, instruments, and field of operation, as well as scru-
pulous surgical technique and gentle handling of tissues), infection rates  
decreased (Rutkow, 2012). 

William Halsted, MD
William Stewart Halsted used meticulous tissue handling and asep-

tic technique and developed the principle of en bloc resection as seen 
in the radical mastectomy (Rosenberg, 2011). Beyond his talent as a 
surgeon, Halsted showed great interest in the education for future sur-
geons. He is credited with the development of the residency system for 
training surgeons. Surgeons learned both scientific and practical aspects 
of surgery with the intent to raise the standard of surgical science (Rut-
kow, 2012). Halsted’s collaboration with fellow cancer colleague Sir Wil-
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Figure 1-1. Timeline of the History of Surgical Oncology
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liam Osler marked one of the earliest examples of providing multidisci-
plinary care.

James Ewing, MD
Dr. James Ewing is credited as the father of the multidisciplinary ap-

proach for the treatment of cancer (Society of Surgical Oncology [SSO], 
n.d.). Ewing was a pioneer in the field of oncology, from his expertise as 
a pathologist, interest in new treatment modalities, and role in the ad-
vancement of radiation therapy. Beyond his clinical skills, Ewing’s admin-
istrative talents allowed him to recruit and organize medical doctors and 
surgeons to provide multidisciplinary care for patients with cancer. In 
1940, the James Ewing Society began as an alumni association of grad-
uates to showcase his cancer-focused, multimodality medical program 
at Memorial Hospital in New York (which later became Memorial Sloan- 
Kettering Cancer Center). Over the years, physicians and scientists from 
other institutions were eligible to join the group, which became SSO and 
gained national recognition from the American Medical Association. With a 
focus on medical education, training, research, and patient care, SSO (n.d.) 
is committed to the advancement of the science and practice of surgical on-
cology worldwide.

Surgical Oncology Today 

A physician who provides care for surgical oncology patients requires ex-
tensive specialized training and education related to the principles of cancer 
surgery. The surgeon must have a complete understanding of the biology of 
cancer, the role of systemic chemotherapy, radiation therapy, immunothera-
py, clinical trials, cancer prevention, and the care available through the mul-
tidisciplinary team. Likewise, the nurse who cares for surgical oncology pa-
tients must also be educated to provide appropriate care. 

The Oncology Nursing Society (ONS, n.d.) was founded in 1975 to sup-
port the specialty profession of oncology nursing. ONS is dedicated to ex-
cellence in patient care, education, research, and administration in oncol-
ogy nursing and aims to set the standard of nursing care for patients with 
cancer. The Society’s mission is to promote excellence in oncology nurs-
ing and quality cancer care. Nurses have access to best practice clinical care 
standards and supporting evidence and research to develop knowledge and 
practice patterns related to this specialty. The ONS Surgical Oncology Spe-
cial Interest Group (chartered in 1991) provides nurses working in any as-
pect of the surgical care continuum with networking and collaborative op-
portunities.
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Principles of Oncology Surgery

Principles of cancer surgery are based on the goal of surgery (e.g., pre-
vention, cure, palliation), the functional importance of the organ or struc-
ture, the ability to reconstruct the area, and the patient’s condition to un-
dergo the procedure. Other key components include the technical ability of 
the surgeons and surgical team, the availability of adjuvant therapies, and 
the biology of the disease (Wagman, 2009). 

The terms operable and resectable are used to describe surgical cases. Oper-
able describes the patient’s physiologic condition to undergo surgery, and 
resectable is the possibility of the tumor to be surgically removed (Wagman, 
2009). Cancer surgery can be performed for several reasons, including pre-
vention, diagnosis, cure, rehabilitation, and palliation (Lester, 2007).

Goals of Surgical Procedures

Prevention
The surgical oncology team must also be proficient in the prevention of 

certain cancers as designated by risk factors such as personal and family histo-
ry and possible or true genetic mutations. Some genetic mutations indicate a 
high risk of cancer development. Similarly, when these risk factors are known, 
patients are monitored very closely to detect any changes in condition. Some 
patients may choose to have the organs removed, for example, prophylactic 
bilateral mastectomies in a woman with risk factors such as a genetic mutation 
of BRCA1 or BRCA2 (Rosenberg, 2011). When the gene mutation for multi-
ple polyposis is identified, the patient may desire to undergo a total colectomy 
to prevent the development of colon cancer (Rosenberg, 2011). Knowledge 
of genetic research and a relationship with a genetic counselor is essential for 
the surgical oncologist, nurse, and patient and family.

Diagnosis
The diagnostic role of surgery is the removal of tissue for histologic ex-

amination (Rosenberg, 2011). When a lesion or mass is found, it must be bi-
opsied to determine pathology—benign (nonmalignant) or cancerous (ma-
lignant). Additional cellular and genetic features are incorporated to form 
the final diagnosis. Biopsies can be performed with a fine needle (e.g., fine 
needle aspiration) or with a retractable core needle device that punctures 
the tumor and removes small amounts of tissue (Mills, White, Diggs, Forti-
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no, & Vetto, 2013). If a larger amount of tissue is required for diagnosis, an 
incisional biopsy (i.e., an open procedure to remove part of a lesion) or ex-
cisional biopsy (i.e., an open procedure to remove the entire lesion, mass, or 
lymph node) may be done. Another surgical tool is the diagnostic laparosco-
py. When the extent of disease is unclear or symptoms do not match patho-
logic or radiographic evidence, a diagnostic laparotomy may be performed. 
Through small incisions in the anatomic area of concern, a laparoscope is 
placed so the surgeon can visualize internal structures and identify any ir-
regularities. An ultrasound probe may also be used to explore area densi-
ties. Tissue and fluids can be gathered for pathology, histology, and cytology. 
These techniques can aid in the diagnosis and staging of disease. Laparo-
scopic surgery also has the benefit of sparing the patient the large incision 
and extended healing time associated with open-and-close surgery.

Cure
Surgery for the removal of a primary cancer includes resection of the 

entire tumor as well as a margin of normal tissues around the mass. This 
resection may also include adjacent blood vessels and lymphatic tissue or 
other organs the tumor may abut. Surgery for metastatic disease may be per-
formed if the outcome has a potential for cure. General principles in surgi-
cal technique involve an adequate incision to visualize and remove the tu-
mor, with the least potential for scarring and trauma to surrounding tissue. 

The malignancy is removed with adjacent vessels and lymphatics and at 
least 1 cm of uninvolved tissue (known as a clear margin) with limited han-
dling. Adequate clear margins are a critical aspect of cancer surgery and 
are defined as “a complete resection of normal tissue around a primary le-
sion, complete removal of involved regional lymph nodes, resection of ad-
jacent affected organs, and en bloc resection of biopsy tracts and tumor si-
nuses” (Niederhuber, 2008, p. 414). Frozen sections during surgery are used 
to evaluate tissue margins when complete resection is a concern (Niederhu-
ber, 2008). A positive margin with cancer cells at the edges of the pathologic 
specimen equates to an incomplete or noncurative resection.

Reconstruction and Rehabilitation
Quality of life is an important aspect in surgical oncology care. As special-

ists perform complex and radical surgeries to eradicate disease, the poten-
tial exists for a loss of function or disfigurement. Oncoplastic surgeons have 
become important members of the multidisciplinary team for their exper-
tise of microsurgery, reconstruction, restoration of function, and repair of 
defects from radical cancer surgery (Li et al., 2014). A major source of psy-
chological distress in patients with cancer is coping with a diagnosis that has 
a potential impact on body image (Reed, 2009). The utilization of muscle 
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flaps, free flaps with bone grafts, skin grafts, and tissue transfers at the time 
of the initial surgical intervention can alleviate some distress related to cos-
metic defects. In addition, the functional impact of surgery is an important 
consideration in the need for prosthetics and ultimate rehabilitation to im-
prove patients’ quality of life.

Palliation
Nearly all cancers can cause distress and symptoms because of tumor pro-

gression or lack of response to treatment (Reed, 2009). Palliative surgery is 
performed with the goal of comfort, not cure. Palliative surgery can involve 
debulking, decompression, or diversion from the tumor. Debulking refers to 
removal of a bulky tumor or cytoreductive surgery. This surgery may be ex-
ecuted to decrease tumor burden in anticipation of chemotherapy or ra-
diation therapy that would be more effective on the smaller amount of re-
sidual disease (Niederhuber, 2008). Decompression is performed to decrease 
pressure on a structure, such as placement of a gastrostomy tube to allow 
gastric juices to drain when a gastric outlet obstruction exists. A diversion 
may be done if an area is obstructed, such as creating a colostomy for bow-
el obstruction or placing an esophageal stent for esophageal blockage. Pro-
cedures also can assist with decreasing pain or helping with symptom man-
agement. The goal of palliative surgery is to decrease suffering and facilitate 
comfort. Palliative surgery is an important tool to promote quality and dig-
nity. It is vital that the patient, family, and caregivers understand the intent 
and impact of the surgery.

Types of Surgical Interventions and Procedural Care

Patients with cancer undergo many interventions that require techni-
cal skill and care. In the past, these interventions or procedures were per-
formed exclusively by surgeons; however, today, the interventional radiol-
ogist and team may complete the procedure and related care. Procedures 
such as biopsies, vascular access device placement, drain and stent place-
ment, and tumor embolization and ablation are often accomplished within 
a procedural suite by these specially trained physicians. With radiographic 
imaging as a guide and appropriate levels of conscious sedation of patients, 
these professionals can safely, efficiently, and effectively render care.

Minimally Invasive Surgery
Minimally invasive surgery was once unthinkable in surgical oncology be-

cause the belief was that a wide incision was necessary to fully visualize and 
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explore a cancerous growth and adjacent tissue. However, inventive tech-
nology now allows a skilled surgeon to fully explore the human anatomy 
through the use of laparoscopic and robotic devices. Operative tools to en-
hance laparoscopes and robotic arms are continually evolving to allow small-
er access ports and greater dexterity than a surgeon’s hand may achieve in 
direct contact with the patient (Halabi et al., 2013). The potential for small-
er incisions and minimal manipulation within the operative field may result 
in easier recovery, improved outcomes, and rapid return to daily life and 
meaningful activities.

Open Surgery
Traditionally, surgical oncologists used an open approach to surgical re-

section. Large, wide incisions were made in the anatomic area of the tumor 
to visualize the tumor, adjacent tissue, vessels, and lymphatics and minimize 
manipulation of the cancer upon removal. This approach remains relatively 
common today, but as technology advances and surgical skills are developed, 
the need for an open approach will likely diminish. Complications from ex-
tensive wound healing can lead to a delay in beginning adjuvant therapy, as 
well as the patient’s return to a meaningful quality of life and activities.

The Surgical Team in the Perioperative Arena

Safe surgical interventions require the dedication of multiple staff across 
the patient care continuum. When a surgical intervention is indicated, the 
physician and clinical team must ensure the patient will tolerate the proce-
dure. Once this is established and informed consent obtained, the patient 
will enter the perioperative arena. 

The preoperative area is responsible for final preparations prior to en-
trance into the operating room (OR). The surgeon and anesthesiologist 
will often see the patient in the preoperative area, and nursing staff will 
complete final preparations. The OR team consists of (a) a surgeon, who 
is in charge of the planned operation and any deviations from the plan, 
(b) a surgical first assistant or assisting surgeons, who assist with the proce-
dure and perform commands as directed by the surgeon, (c) a scrub nurse 
or surgical technician, who maintains the sterile field and instruments di-
rectly around the patient, (d) a circulating nurse, who readies sterile pack-
ages and deploys necessary equipment to the sterile surgical field (via the 
scrub nurse) and is responsible for documentation and all sponge and in-
strument counts, and (e) an anesthesiologist or nurse anesthetist, who pro-
vides analgesia, sedation, anesthesia, intubation, ventilation, hemodynam-
ic monitoring, and vital sign and medication management. 
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After completion of the surgery, the patient is moved to the postanesthe-
sia (recovery) room and is intensively monitored by a nurse for effects of ex-
tubation and anesthesia. The nurse and anesthesiologist collaborate to en-
sure the patient has stabilized (i.e., vital signs have returned to baseline and 
the patient is hemodynamically stable) before the patient moves to the next 
level of care. The patient will be discharged or moved to the appropriate 
nursing unit for ongoing care. 

The patient may receive care on a unit prepared to take care of surgical pa-
tients, a unit prepared to take care of patients with cancer, or a unit prepared 
to care for patients having specific cancer surgeries. The nurse must be pre-
pared to care for the patient based on the diagnosis and surgical intervention. 
General postsurgical principles will apply and include monitoring vital signs; 
providing hydration and nutrition; assessing incisions, tubes, and drains; and 
assisting with activity and pulmonary toilet. The nurse should also understand 
the patient’s cancer trajectory, which includes the anticipated stage of cancer, 
other treatments the patient has had or will receive, and the goals of the sur-
gical procedure and planned outcomes, as well as functional and physiologic 
challenges that the patient may face postoperatively. The nursing plan of care 
must address and educate the patient, family, and caregivers on important 
needs related to short- and long-term care. 

Morbidity and Mortality

Surgical morbidity and mortality can be quite high following extensive 
cancer surgery if physiologic and biochemical deficiencies are not correct-
ed (Pollock et al., 2010). Because of the age at diagnosis, debility, and wast-
ing characteristics of the disease, patients with cancer may not be in op-
timal condition prior to surgery. Care must be taken to improve protein 
stores and nutrition, fluid volume, and blood and electrolyte levels prior 
to the surgical procedure. Operative mortality is defined as mortality that oc-
curs within 30 days of a surgical procedure (Pollock et al., 2010). A com-
plete physiologic, biochemical, and metastatic evaluation should occur 
prior to surgery, as well as maximum treatment of any comorbid diagno-
ses. In patients with cancer, the underlying disease is a major determinant 
of operative mortality (Rosenberg, 2011). Mortality related to complica-
tions from anesthesia is attributed to the presurgical physical status of the 
patient (Niederhuber, 2008). This risk has decreased substantially with the 
advent of anesthesia patient classification, standardized practices, and im-
proved supervision in the OR. The risk-benefit ratio, the goals of surgery, 
and alternative options and outcomes must be well-defined, discussed, and 
understood by the surgeon and the patient, family, and caregivers to ascer-
tain the choice of intervention.
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Outcomes and Quality of Life

Outcome studies generally review data to discern the effectiveness of 
treatment with the ultimate indicators of death, time to recurrence or dis-
ease-free interval, and morbidity measures. More recently, functional sta-
tus, quality-of-life indicators (e.g., patient-reported outcome assessments), 
and cost and cost-effectiveness have become increasingly important (Earle & 
Schrag, 2011). Oncology nursing-sensitive outcome classifications are symp-
tom experience, functional status, safety (e.g., preventable adverse events), 
psychological distress, and cost/economics (Given et al., 2004). Quality care 
and outcomes are measured with the oncology patient across the full contin-
uum of care. Examples within the perioperative setting include time-out and 
surgical infection control procedures used with each patient to ensure quali-
ty care. Inpatient nursing staff must be vigilant about prevention of falls and  
pressure ulcers, and accuracy of medication administration. Outpatient staff 
must measure appropriateness of testing, timeliness of care provision, time 
for education, and survivorship care. Nurses who care for patients with can-
cer must consider both provider and patient/caregiver outcomes and the 
impact of quality nursing care. As more patients become long-term cancer 
survivors, the impact of cancer treatment across the life span must take into 
account the lasting consequences.

Nursing Care of the Surgical Oncology Patient

Care of the patient with cancer in the midst of a surgical intervention re-
quires a blend of oncology and surgical nursing skills. Immediate physical 
needs may mostly include surgically focused care, yet the patient’s psychoso-
cial care needs cannot be forgotten. Although the surgical intervention may 
physically take place outside of the oncology department, it still requires 
specific oncology care. Today’s patient with cancer may receive neoadjuvant 
or adjuvant chemotherapy, biotherapy, or radiation therapy, and the impact 
of these treatments must be understood by all caregivers. Cancer site–spe-
cific guidelines are provided by the National Comprehensive Cancer Net-
work and include the medical and supportive plans of care. Other resources 
for cancer care are provided by the National Cancer Institute, the American 
Cancer Society, and ONS. From prevention and early detection, through the 
medical and surgical care trajectory, to rehabilitation, palliation, or survivor-
ship, nurses play a key role in the education, support, and care of the pa-
tient with cancer. It is essential that nurses interact with the surgical oncolo-
gy team as well as the patient, family, and caregiver and are knowledgeable 
of the impact of current and future care needs. 
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Conclusions

The nurse with comprehensive relationship skills will be crucial to the 
ongoing development of nursing practice and the care of the patient with 
cancer. Collaboration with the expanding multidisciplinary teams is crit-
ical to the optimization of oncology care. The past decade has demon-
strated advances in surgical technology, from microvascular oncoplastic 
surgery to minimally invasive and robotic surgical techniques. With these 
advances comes the increased need to nurture the relationships with the 
oncology team to ensure best patient outcomes. The oncology nurse must 
advocate for nursing research to develop evidence-based approaches to pa-
tient care inclusive of the surgical arena, optimizing outcomes for the can-
cer survivor. The oncology nurse must remain current and forward-look-
ing to assist the patient to navigate the complex, multifaceted world of 
cancer care. 
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C H A P T E R  2

Diagnosis of Cancer
Kara L. Penne, RN, MSN, ANP, AOCNP®

Introduction

An accurate and complete diagnosis of malignancy is the cornerstone of 
cancer treatment. Diagnosis includes history and physical examination, ra-
diographic evaluation based on the affected body system, laboratory evalu-
ation, and biopsy. Suspicious tissue or cells must undergo histologic evalu-
ation to determine presence of malignancy, degree of differentiation, and 
tumor genetics before therapy can be initiated (Lin et al., 2013). These char-
acteristics play a key role in both diagnosis and classification of malignancy. 
The surgical team is often the first group to assess the patient, specifically in 
solid tumors. Once a cancer diagnosis has been made, the treatment plan 
is discussed with the multidisciplinary team. Often surgery is the next inter-
vention in order to remove or debulk the tumor and determine the patho-
logic stage. 

Staging is crucial in treatment decision making and prognosis determina-
tion. Ideally, the stage of the malignancy should be established prior to treat-
ment, although the surgical intervention may be necessary to determine the 
stage of solid tumors (Park et al., 2013). Staging procedures include histo-
ry and physical examination, radiologic evaluation based on disease site, pa-
thology specimens, and serum studies. This chapter will briefly discuss the 
components of diagnosis and staging.

History and Physical Examination

The clinical evaluation begins with a thorough history and physical exami-
nation. A comprehensive patient history includes evaluation of symptoms re-
lated to the chief presenting complaint with details about development and 
associated events. Medical, surgical, and family history are obtained. If malig-
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nancy is of concern, a focused social and family history is recorded (Baer et 
al., 2013). Active or passive exposure to environmental carcinogens (e.g., as-
bestos, cadmium, benzenes, other chemicals), work history, tobacco and al-
cohol use, and prior and current illnesses are explored. A systems-focused 
review is conducted to assess cancer-related symptoms, such as frequent infec-
tions, rectal or vaginal bleeding, hemoptysis, cough, shortness of breath, gas-
trointestinal (GI) changes, unexpected weight loss or gain, palpable masses, 
or skin changes (National Cancer Institute [NCI], n.d.). Vital signs are eval-
uated for evidence of fever and respiratory or cardiac abnormalities. A skin 
examination is performed to assess for skin lesions, masses, or ulcerations. 
Lymphatic examination (e.g., bilateral cervical, axillary, supra- and infracla-
vicular, groin, popliteal areas) includes palpation of lymph nodes to identify 
nodular, shotty, or diffuse changes (Sharma, Shinde, & Luyun, 2013). Chest 
examination includes auscultation of breath sounds in anterior and posteri-
or quadrants for presence of wheezing, coarse rhonchi, or absence of breath 
sounds, which may indicate malignant effusion. Abdominal examination in-
cludes auscultation of bowel sounds and palpation for areas of tenderness, 
hepatomegaly, splenomegaly, or masses. The musculoskeletal examination 
includes assessment of extremities for peripheral edema, evaluation of range 
of motion, and palpation of the spine for tenderness (NCI, n.d.). 

In men, bilateral testicular examination is performed to assess for abnor-
malities of the scrotum or testicles; however, its effectiveness is controversial. It 
is not routinely recommended because outcomes are typically favorable in the 
absence of screening and testicular cancer has a low incidence (Agency for 
Healthcare Research and Quality, 2012). Digital rectal examination should 
be performed to assess for enlarged prostate or prostatic nodules, rectal mass-
es, or presence of blood (Goldberg, 2008). The female examination should 
include inspection of the vulva for masses, vaginal and adnexal examination 
with cervical specimens, and digital rectal examination. Breast examination 
should include inspection of the skin for induration or erythema, palpation 
of breast tissue for masses, and inspection of nipples for inversion or bleeding 
(Bryan & Snyder, 2013; Goldberg, 2008). Performance status is a critical as-
sessment factor that influences treatment recommendations, clinical trial in-
clusion criteria, and prognosis. Common performance status scales include 
the Karnofsky Performance Status (KPS), an 11-point scale (0%–100% func-
tion), and the Eastern Cooperative Oncology Group (ECOG) scale, which 
uses a 5-point scale (0 = fully functional, 5 = dead) (Mallick, 2007). 

Laboratory Studies

During the initial evaluation of a patient with suspected malignancy, base-
line laboratory studies are helpful to assess organ function and other possi-



Chapter 2. Diagnosis of Cancer        15

ble abnormalities associated with cancer-related diagnoses. Laboratory eval-
uation includes complete blood count, liver function panel, renal panel, 
and coagulation studies. Tumor markers can be measured in blood, urine, 
stool, body fluids (e.g., ascites, pleural effusion, spinal fluid), and tumor tis-
sue. Patterns of gene expression and DNA changes can also be detected in 
tumor tissue (Moldovan, Mitroi, Petrescu, & Aschie, 2013). Tumor mark-
ers are used to evaluate baseline disease status, develop treatment plans, de-
termine patterns of recurrence, and measure response to treatment (NCI, 
2011).

Imaging Studies

Imaging studies (see Table 2-1) are ordered to identify the location and 
extent of disease and to monitor response or recurrence after therapeutic 
interventions. The types of studies used are based on the cancer location, 
possible metastatic sites, and the sensitivity and specificity of the study. Sensi-
tivity refers to the potential of the test to identify an abnormality; specificity is 
the ability to accurately identify the disease. 

Prior to administrating contrast in any scan, assessing the patient’s renal 
status (e.g., creatinine) and allergy profile is critical. Allergies to iodine or 

Table 2-1. Common Imaging Studies Used in Cancer Diagnosis and Staging

Study Brief Explanation

Plain radiograph/x-ray Screening films to determine what scans are needed

Computed tomography Used frequently; provides two-dimensional images

Nuclear scan Scan that requires radioactive tracers

Positron-emission tomography 
(PET) scan

Uses radioactive tracer to tag cancer cells; very 
sensitive, but not always specific, depending on 
cancer

Single photon emission computed 
tomography scan

Similar to PET scan; uses radioactive tracer for 
three-dimensional images; used in prostate cancer

Magnetic resonance imaging Uses magnetic and radiofrequency fields to provide 
three-dimensional images

Mammogram Provides two-dimensional imaging of breasts; low 
radiation

Barium x-ray X-ray of digestive tract using barium to trace struc-
tures
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shellfish may require premedication with corticosteroids and antihistamines 
to prevent or reduce allergic reaction or may indicate the need to avoid con-
trast altogether. Patients on diabetic medications such as metformin may re-
quire dose adjustment or stopping the medication to prevent acute renal 
failure (Clinical Pharmacology, 2011). 

Plain Radiographs 
Plain films are used as a first look to determine abnormalities. Plain films 

are also useful to evaluate bone malignancies or metastatic disease. Plain ra-
diographs are not as sensitive as nuclear bone scans in detecting bony me-
tastasis but may be used to identify pathologic fractures (Costelloe et al., 
2009). These studies are relatively inexpensive and require no patient prep-
aration except removal of metal items (e.g., belts, bras, jewelry) that may ob-
scure the film. 

Computed Tomography 
Computed tomography (CT) scans are used frequently in diagnostic eval-

uation of suspected and known malignancies. CT imaging uses two-dimen-
sional images to produce three-dimensional x-ray images of the body and its 
internal organs. CT scans can also be performed with contrast for better vi-
sualization of anatomy and abnormalities. Contrast media can be adminis-
tered orally, intravenously, or rectally based on the type of CT scan and the 
focus of evaluation. CT can be used to detect a tumor or abnormality, eval-
uate the tumor size and characteristics, guide biopsy of abnormal tissue, 
help plan therapeutic intervention, and evaluate disease response to thera-
pies (Ross, Galban, & Rehemtulla, 2011). Specialized CT scans such as spi-
ral, or helical, CT have higher resolution and can be used to examine diffi-
cult areas such as the spine or in emergency situations when a brisk scan is 
necessary to detect abnormalities, for example, pulmonary embolism (Ross 
et al., 2011). 

Nuclear Scans
Nuclear scans include imaging that is completed with the use of radio-

active tracers; the images are from the inside out. Before the test, the pa-
tient is injected with a tagged radioactive tracer. The nuclear scanner uses 
a special camera that detects energy from the tracers and creates imag-
es on film. Uptake on the scans may indicate an abnormal process such 
as cancer, infection, or bony disease. Nuclear scans can be combined with 
other specialized scans to provide distinct images (e.g., single photon 
emission computed tomography [SPECT]). Common nuclear medicine 
scans include bone scan, myocardial perfusion scan, parathyroid and thy-
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roid scans, and hepatobiliary iminodiacetic acid (expressed as HIDA) scan 
(Xie, Padhy, & Wong, 2012).

Positron-Emission Tomography 
Positron-emission tomography (PET) scans involve the injection of a ra-

dioactive tracer, usually glucose (F-fluorodeoxyglucose [F-FDG]), to tag tu-
mor cells (Ross et al., 2011). Tumors that are metabolically active absorb 
the glucose and are visualized on gamma camera images. Certain tissues 
(e.g., brain, kidney) can uptake glucose, which may limit accuracy for the 
scan. Furthermore, some tumors do not attract glucose, such as thyroid can-
cer, and therefore PET cannot be used for definitive evaluation. PET scans 
can be helpful to determine malignancies of unknown primary. Roh et al. 
(2008) demonstrated that F-FDG PET scan sensitivity was significantly higher 
(87.5%) than CT scan alone (43.7%) in detecting primary tumors in patients 
(N = 44) who presented with cervical metastases from unknown origin. PET 
scans are often combined with CT or magnetic resonance imaging (MRI) to 
provide both anatomic and metabolic information (Ross et al., 2011). 

Single Photon Emission Computed Tomography Scan
SPECT scans are similar to PET scans. They also use radioactive tracers to 

provide three-dimensional images and are used primarily to identify metas-
tases from prostate cancer (Beheshti, Langsteger, & Fogelman, 2009).

Magnetic Resonance Imaging 
MRI uses magnetic and radiofrequency fields to provide three-dimension-

al images and is especially useful in imaging of brain and spinal cord tumors. 
Innovative contrast modalities now allow for visualization of antiangiogen-
ic effects as in the dynamic contrast-enhanced functional MRI (DCE-MRI). 
This imaging provides rapid image sequences that allow visualization of the 
microvascular and pathophysiologic characteristics of tumors (O’Connor, 
Jackson, Parker, & Jayson, 2007).

Mammogram
A screening mammogram involves two low-radiation x-rays of the breasts 

to screen for breast cancers. Mammograms are 80% effective in detecting 
palpable and nonpalpable tumors as well as microcalcifications (American 
Cancer Society, 2012). If a lump or abnormality is found, a diagnostic mam-
mogram can be performed, with or without the addition of ultrasound or 
MRI (Drukteinis, Mooney, Flowers, & Gatenby, 2013; Taneja et al., 2009). 
Screening mammography has been shown to reduce the number of deaths 
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from breast cancer among women ages 40–74 (American Cancer Society, 
2012; Tabár et al., 2011).

Barium X-Rays
A barium test (e.g., esophagram, upper GI study) is a radiographic ex-

amination used to evaluate the esophagus, stomach, and small bowel. The 
images provide information about the function and anatomy of the diges-
tive tract such as the presence of peptic ulcer disease, reflux disease, or can-
cer. Patients must fast prior to the test, and upon arrival are given oral bari-
um contrast to ingest. Barium can cause constipation; therefore, the patient 
should be given instructions to prevent or improve constipation. Barium can 
also be given rectally in a balloon to examine the colon and rectum. Barium 
enema is used only when a virtual or surgical colonoscopy cannot be per-
formed (Halligan et al., 2013).

Diagnostic and Staging Procedures 
Diagnostic and staging procedures (see Table 2-2) are used to obtain tis-

sue for cytologic examination and, in some cases, to visualize the tumor and 
surrounding area (e.g., lymph nodes). The following procedures are consid-
ered minimally invasive because existing orifices are used for entry, or tiny 

Table 2-2. Common Diagnostic and Staging Procedures

Procedure Brief Explanation

Upper esophagogastro-
duodenoscopy 

Scope of upper gastrointestinal tract to duodenum

Endoscopic ultrasound Scope to obtain biopsy of tissue in gastrointestinal tract

Endoscopic retrograde 
cholangiopancreatography 

Scope to examine biliary structures and part of small intestine

Sigmoidoscopy Limited scope of distal colon/rectum

Colonoscopy Scope to examine large intestine and distal small intestine

Laparoscopy Surgical procedure to visualize internal anatomy or obtain tis-
sue through tiny port holes in abdomen

Bronchoscopy Scope of trachea and bronchi

Mediastinoscopy Surgical scope through upper sternal incision to examine me-
diastinal structures and lymph nodes

Thoracoscopy Surgical scope to examine pleural and thoracic cavities
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incisions are used as portholes for instrumentation. Nursing management is 
required for pre-, peri-, and postexamination education and to monitor for 
side effects such as bleeding, infection, or pain. If conscious sedation or gen-
eral anesthesia is used, the patient must be accompanied by someone who 
can ensure the patient’s safe return to home.

Prior to contrast administration in any scan, it is critical to assess the pa-
tient’s renal status (e.g., creatinine) and allergy profile. Allergies to iodine 
or shellfish may require premedication with corticosteroids and antihista-
mines to prevent or reduce allergic reaction or may preclude contrast al-
together. Patients on diabetic medications such as metformin may require 
dose adjustment or stopping the medication to prevent acute renal failure 
(Clinical Pharmacology, 2011).

Upper Esophagogastroduodenoscopy 
Upper esophagogastroduodenoscopy (EGD) is used to examine the up-

per GI tract to the level of the duodenum and to biopsy areas of suspicion. 
With the patient under sedation, a thin endoscope is inserted through the 
mouth and maneuvered through the upper GI tract to explore for areas of 
abnormality and potential tissue biopsy (Waxman, 2011). 

Endoscopic Ultrasound 
Endoscopic ultrasound (EUS) is used to biopsy a suspicious area for a de-

finitive diagnosis of cancer. EUS may identify small masses undetected by 
CT scan but suspected in clinical findings. During EUS, a thin lighted tube 
with a small ultrasound probe is passed through the patient’s mouth into 
the stomach and the duodenum; IV contrast may be used. Ultrasound im-
ages show the size and location of abnormal masses or lesions in the esoph-
agus, stomach, or pancreas, as well as the presence of vascular involvement 
(Waxman, 2011). 

Transrectal ultrasound (TRUS)-guided biopsy can be useful in evaluation 
and diagnosis of pelvic cancers. TRUS is a standard diagnostic test for pa-
tients with suspected prostate cancer (Symons et al., 2013). Fine needle as-
piration of abnormal masses or lesions can be obtained with conscious seda-
tion or general anesthesia based on coexisting patient comorbidities. 

Endoscopic Retrograde Cholangiopancreatography
Endoscopic retrograde cholangiopancreatography (ERCP) uses a thin 

endoscope that is guided through the upper GI tract. A catheter is threaded 
through the endoscope into the bile and pancreatic ducts, and dye is inject-
ed. Subsequent images assess any duct narrowing or blockage from tumor or 
other condition (Waxman, 2011). 
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If bile duct blockage or narrowing is a clinical concern as indicated by 
jaundice, a biliary or pancreatic duct stent may be placed to improve bile 
flow; if indicated, biopsies can be obtained. IV contrast may be used during 
the ERCP; therefore, patients should be assessed for contrast or iodine aller-
gies and renal status. Patients are often given a course of antibiotics following 
the procedure to prevent infection when a stent is placed (Waxman, 2011). 

Sigmoidoscopy
Flexible and rigid sigmoidoscopy procedures are endoscopic examina-

tions of the distal portion of the colon. Biopsies of abnormal lesions and any 
suspicious polyps can be removed at the same time as this procedure. Prepa-
ration includes an enema 30–60 minutes before the examination. 

Colonoscopy 
A colonoscopy is the endoscopic examination of the large intestine and 

distal small intestine for detection of polyps and precancerous or cancer-
ous lesions. Lesions can be removed or biopsied at the time of colonoscopy 
for pathologic review (Walker et al., 2013). Preparation for colonoscopy in-
cludes a low-fiber, clear liquid diet the day before the procedure and a thor-
ough bowel cleansing. 

Laparoscopy 
Diagnostic laparoscopy is a surgical evaluation of the abdomen or pelvis 

via small port incisions and a small camera that is entered into the cavity. Ab-
normal tissue may be biopsied for diagnostic purposes. Laparoscopy may be 
performed to rule out occult metastatic disease prior to surgical resection 
(Leake et al., 2012). General anesthesia is used. 

Bronchoscopy 
Bronchoscopy is the use of a scope to visualize the trachea and bronchi 

for abnormalities including tumors, infection, and inflammation. The pro-
cedure is performed with conscious sedation. Specimens can be obtained 
using a needle, forceps, or brushings for culture, cytologic, and pathologic 
review. Bronchoscopy is a standard component combined with PET/CT for 
clinical staging of non-small cell lung cancer (Muehling et al., 2011). 

Mediastinoscopy
Mediastinoscopy is a diagnostic procedure performed under general an-

esthesia to diagnose and stage lung cancer or lymphoma. A mediastinoscope 
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is inserted through a small incision above the sternum that enables examina-
tion of tissue and lymph nodes within the mediastinum; if abnormal, biopsies 
can be obtained. The combination of mediastinoscopic biopsy and PET/CT  
demonstrated a greater chance of detecting lung cancer compared to PET/
CT alone, which demonstrated a 25% false-positive rate (Darling, Dickie,  
Malthaner, Kennedy, & Tey, 2011). 

Thoracoscopy
Thoracoscopy is a surgical procedure that includes visualization, biopsy,  

and resection of masses within the pleural and thoracic cavities. Video- 
assisted thorascopic surgery (VATS) uses a small video camera that is insert-
ed into the thoracic cavity through a small incision. A retrospective review of 
patients (N = 145) who underwent lobectomy the using the VATS procedure 
had significantly fewer side effects with reduced blood loss, shorter hospital-
ization, and shorter recovery period than patients undergoing the standard 
open thoracotomy (Shigemura & Yim, 2007).

Cancer Staging

Cancer staging is a description of the location of cancer, tumor size, lymph 
node status, and presence or absence of metastatic spread. The most common 
staging system is the TNM Classification of Malignant Tumors, which was de-
veloped by the International Union Against Cancer (see Figure 2-1) (Edge et  

T = Tumor
TX—Primary tumor cannot be evaluated.
T0—No evidence of tumor
Tis—In situ or noninvasive tumor
T1, 2, 3, 4—Size of tumor based on specific cancer

N = Nodal status
NX—Lymph node status cannot be evaluated in regional lymph nodes.
N0—No evidence of tumor in regional lymph nodes
N1, 2, 3—Amount of disease in regional nodes; list by number groups

M = Spread of disease beyond tumor site (metastasis)
MX—Metastatic potential or condition cannot be evaluated.
M0—No evidence of metastasis
M1—Cancer has spread to a distant part of body.

Figure 2-1. TNM Staging Guidelines for Solid Tumors

Note. Based on information from National Cancer Institute, 2013.
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al., 2010). Today, all solid tumors use the tumor, node, metastasis (TNM) stag-
ing system, whereas tumors such as non-Hodgkin lymphoma use the Ann Ar-
bor staging system, and Hodgkin lymphoma uses the Cotswolds staging sys-
tem. Leukemias are classified as acute and chronic, and subclassified as in 
remission, recurrent, or untreated (Edge et al., 2010).

Different categories of staging exist to assist descriptions of the tumor 
status. Clinical staging is based on the clinical presentation of the tumor as 
found on physical examination, radiographic studies, and positive biopsy re-
sults. Pathologic staging is the most accurate type of staging and is performed 
after surgery with removal of the tumor, surrounding structures, and lymph 
nodes, if applicable. Restaging is done if the tumor recurs and additional sur-
gery is performed (Edge et al., 2010). The pathologic stage of a tumor nev-
er changes; however, the clinical presentation or recurrence of disease may 
change based on interventions or presentation.

Conclusions

As research advances cancer treatment and technology, it is likely that di-
agnostic procedures will continue to become less invasive. Progress is ongo-
ing to lower patient risk, improve patient care, and reduce healthcare costs, 
which are parallel to the development of minimally invasive procedures. It 
is crucial that surgical oncology nurses pursue continuing education and 
maintain a level of knowledge that will enhance patient care and support 
ongoing research.
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C H A P T E R  3

Preoperative Care of the 
Patient With Cancer

Sally W. Morgan, MS, RN, ANP-BC, ACNS-BC, GNP-BC

Introduction

The preoperative evaluation of the patient with cancer can be challeng-
ing because of the additional burden that cancer and cancer treatments 
impose. Nurses may prepare patients in the preoperative area for diagnos-
tic procedures to obtain tissue for diagnosis and treatment planning; cu-
rative procedures to remove the cancer; palliative procedures to relieve 
discomfort and improve quality of life; or brachytherapy to implant radio-
active devices into or near the tumor to provide cure or palliation. A pre-
operative evaluation includes a detailed history of the nature of the cancer, 
previous and current treatments with side effects, and comorbid condi-
tions.

Preparation for Surgery

Cardiopulmonary System
The five cardiac risk factors identified in noncardiac surgeries are histo-

ry of stroke, angina or myocardial infarction, heart failure, renal insufficien-
cy, and diabetes (Guyatt, Akl, Crowther, Gutterman, & Schünemann, 2012). 
Patients who have undergone chemotherapy may require additional car-
diovascular evaluation because of potential side effects from chemotherapy 
that may affect the cardiovascular system. Chemotherapy-induced myocar-
dial ischemia is more likely to develop in patients with existing coronary ar-
tery disease (CAD) because of their decreased coronary flow reserve. Some 
chemotherapeutic agents can induce myocardial ischemia, with typical signs 
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and symptoms resembling those of an acute coronary syndrome: chest pain, 
dyspnea, arm/jaw pain, ischemic electrocardiogram (ECG) changes, and el-
evated cardiac enzymes (Broder, Goettlib, & Lepor, 2008).

Pulmonary disease can adversely affect patients with cancer because 
of the increased risk for pneumonia, pleural effusions, and chemothera-
peutic toxicity. Patients with any type of malignancy are at increased risk 
for pneumonia because of impaired host defenses, especially patients 
with hematologic malignancies, such as lymphoma, multiple myeloma, 
and leukemia. Cancers of the aerodigestive tract are associated with as-
piration pneumonia, and intrathoracic malignancies are associated with 
bronchial occlusion and postobstructive pneumonia. Patients with meso-
thelioma or other cancers who develop malignant pleural effusions may 
undergo preoperative thoracentesis to optimize lung function prior to 
surgery. Chemotherapeutic agents such as bleomycin can be associated 
with pulmonary toxicity, placing patients at risk for interstitial pneumo-
nitis that may lead to pulmonary fibrosis. These patients should under-
go careful anesthetic and postoperative oxygen management and avoid 
high concentrations of inspired oxygen, which can exacerbate bleomy-
cin pulmonary toxicity. 

Hematologic Disease
Patients with cancer are at an increased risk for perioperative bleeding as 

a consequence of chemotherapy, malnutrition, anticoagulation medications, 
or malignant infiltration of the liver or bone marrow. Given the significant 
risk of these problems, patients with cancer may need to be screened for coag-
ulation factor deficiency with prothrombin time and partial thromboplastin 
time. Patients with malnutrition or liver disease may need to be treated with 
vitamin K and fresh frozen plasma before surgery (Pereira & Phan, 2004).

Reversible causes of anemia should be treated prior to surgery. Blood 
transfusions are indicated for patients with symptoms of anemia or ane-
mia with an anticipated large surgical blood loss. Elective surgery should be 
postponed until chemotherapy has been completed and absolute neutro-
phil count (ANC) is more than 1,000 cells/mm3. A platelet count of at least 
50,000/mm3 is usually adequate for most surgical procedures. 

Patients with cancer account for about 20% of all reported cases of ve-
nous thromboembolism (VTE), and 15% are patients undergoing chemo-
therapy. VTE is one of the leading causes of cancer death after the cancer it-
self (Khorana, Francis, Culakova, Kuderer, & Lyman, 2007). Risk factors for 
VTE include the time period of three to six months after diagnosis, chemo-
therapy, hormone therapy, metastatic disease, cancer procoagulants, throm-
bophilia, length and complications of cancer surgery, presence of central ve-
nous catheters, age greater than 40 years, and debilitation and slow recovery 
(Spyropoulos et al., 2008). 
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Gastrointestinal System

Patients with any cancer have the potential to develop gastrointestinal 
(GI) complications. Eating and drinking can be impaired by pain, nausea, 
stomatitis, or tumors involving the oropharynx or GI tract; patients with can-
cer may become significantly malnourished. Anemia due to bleeding and 
malabsorption with vitamin D deficiencies and coagulopathy can occur. 
Improvement or correction of these nutritional deficiencies prior to sur-
gery may positively affect outcomes related to healing, infection, and ulti-
mate progression of disease. Most often when tumors obstruct the alimen-
tary tract, IV fluids with corrective nutrients or hyperalimentation may be 
required to correct severe deficiencies. Otherwise, surgery may need to be 
delayed until deficiencies can be corrected by medications or oral supple-
mentation.

Surgery should generally not be delayed for intensive nutritional support 
with the exception of severely malnourished patients as characterized by a 
body weight loss greater than 15%, cachectic in appearance with a low body 
mass index, and serum albumin level below 2.5 mg/dl. Because of the high-
er complication rate associated with total parenteral nutrition, enteral nutri-
tion (oral or via feeding tube) is the most feasible route for providing nutri-
tion (Malone & Weed, 2008).

Hepatic Disease
Substantial liver disease can be detected by history and on examination 

with palpable ascites, icterus, encephalopathy, and spider angiomata. The 
preoperative patient with liver disease may present with myriad complica-
tions, including obstructive jaundice, acute and chronic hepatitis, and cir-
rhosis. Although patients present with well-compensated liver disease pre-
operatively, decreased intraoperative and perioperative oxygen delivery 
to the liver can occur as a result of hemorrhage, hypoxemia, hypotension, 
use of hepatotoxic medications, and the patient’s position during the pro-
cedure, thus increasing morbidity and mortality. 

Renal Disease
Kidney disease is defined by five stages (see Figure 3-1) (Bellomo, Ron-

co, Kellum, Mehta, & Palevsky, 2004). Hemodialysis should be scheduled 
the day before surgery to correct hyperkalemia and fluid overload and 
to reduce the risk of excessive bleeding (Trainor, Borthwick, & Ferguson, 
2011). Heparin used during hemodialysis has a residual anticoagulant ef-
fect that can last two to three hours after the procedure (Favero & McMa-
hon, 2010). Uremia can cause platelet dysfunction resulting in increased 
perioperative bleeding. 
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UO < 0.5 ml/kg/h
x 6 hr

Increased SCreat x 1.5 or
GFR decrease > 25%

Increased SCreat x 2 or
GFR decrease > 50%

Increased SCreat x 3
GFR decrease 75% or 

SCreat ≥ 4 mg/dl
Acute rise ≥ 0.5 mg/dl

UO < 0.5 ml/kg/h
x 12 hr

UO < 0.3 ml/kg/h
x 24 hr or
Anuria x 12 hrs

O
lig

ur
ia

Persistent ARF** = complete loss
of kidney function > 4 weeks

End stage kidney disease
(> 3 months)

Risk

Injury

Failure

Loss

ESKD

High
Sensitivity

High
Specificity

GFR Criteria* Urine Output Criteria

Proposed classification scheme for acute renal failure (ARF). The classification system in-
cludes separate criteria for creatinine and urine output (UO). A patient can fulfill the criteria 
through changes in serum creatinine (SCreat) or changes in UO, or both. The criteria that lead 
to the worst possible classification should be used. Note that the F component of RIFLE (Risk 
of renal dysfunction, Injury to the kidney, Failure of kidney function, Loss of kidney func-
tion and End-stage kidney disease) is present even if the increase in SCreat is under three-
fold as long as the new SCreat is greater than 4.0 mg/dl (350 μmol/l) in the setting of an 
acute increase of at least 0.5 mg/dl (44 μmol/l). The designation RIFLE-FC should be used 
in this case to denote “acute-on-chronic” disease. Similarly, when the RIFLE-F classifica-
tion is achieved by UO criteria, a designation of RIFLE-FO should be used to denote oliguria. 
The shape of the figure denotes the fact that more patients (high sensitivity) will be included 
in the mild category, including some without actually having renal failure (less specificity). In 
contrast, at the bottom of the figure the criteria are strict and therefore specific, but some pa-
tients will be missed. *GFR = Glomerular Filtration Rate; **ARF = Acute Renal Failure

Figure 3-1. Five Stages of Renal Failure Based on Glomerular Filtration 
Rate or Urine Output Criteria

Note. From “Acute Renal Failure—Definition, Outcome Measures, Animal Models, Fluid Therapy and In-
formation Technology Needs: The Second International Consensus Conference of the Acute Dialysis 
Quality Initiative (ADQI) Group,” by R. Bellomo, C. Ronco, J.A. Kellum, R.L. Mehta, P. Palevsky, and the 
ADQI Workgroup, 2004, Critical Care, 8, p. R206. doi:10.1186/cc2872. Copyright 2004 Bellomo et al.; li-
censee BioMed Central Ltd. This is an Open Access article: verbatim copying and redistribution of this ar-
ticle are permitted in all media for any purpose, provided this notice is preserved along with the article’s 
original URL.
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Patients with end-stage kidney disease generally have minimal or no urine 
output. IV fluids should be restricted to optimize cardiac output. Antibiot-
ics and other medications should be mixed in a minimal volume of fluid for 
piggybacks or given as an IV push whenever possible (Favero & McMahon, 
2010).

Patients receiving peritoneal dialysis should exchange the dialysate be-
fore the start of the surgery. For short procedures, dialysate usually can re-
main in the peritoneum. An intraoperative exchange may be required for 
longer procedures to adjust the dialysate concentrations to manage excess 
fluid administration during the surgery. Patients who are undergoing ab-
dominal procedures should have the dialysate drained completely just be-
fore the surgical procedure (Kohli, 2006).

Endocrine System
The preoperative goal for the patient with diabetes is to achieve glyce-

mic control prior to the start of the surgery. Perioperative uncontrolled 
diabetes can lead to complications, such as volume depletion and elec-
trolyte imbalance from osmotic diuresis, diabetic ketoacidosis, nonketotic 
hyperosmolar state, and increased surgical site infections. A serum glucose 
concentration of less than 40 mg/dl (2.2 mmol/L) may induce transient 
cognitive deficits or cardiac events such as arrhythmias. A strict glycemic 
control range, to maintain the serum glucose readings above 100 mg/dl 
and below 180–200 mg/dl, has recently been recommended for patients 
undergoing cardiac surgery (Lazar, 2012). Outcomes related to this strict 
control continue to be monitored. Insufficient evidence exists to use these 
strict guidelines with all surgical procedures (Kao, Meeks, Moyer, & Lally,  
2009).

Pregnancy
Ideally, nonurgent surgery should be performed in the second trimes-

ter when preterm contractions and spontaneous abortion are least likely. 
In surgery, the fetal heart rate should be monitored and documented pre- 
and postoperatively. The decision to use intermittent or continuous intra-
operative fetal monitoring should be based on factors such as gestational 
age and type of surgery. Fetuses that are greater than 23–24 weeks of ges-
tation should be continuously monitored throughout surgery. The surgery 
should be performed at an institution with available neonatal and pedi-
atric services and an obstetric care provider with Cesarean delivery privi-
leges. Informed consent should be obtained from the mother to undergo 
an emergency Cesarean delivery prior to the cancer-related surgery in the 
event that an emergency would occur while the woman is under anesthesia 
(American College of Obstetricians and Gynecologists, 2011).
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Preoperative Medication Guidelines

Over-the-Counter and Prescription Drugs
Surgeons and anesthesiologists advise patients to continue medications 

(see Table 3-1) that have a significant effect when withheld. Medications that 
could potentially interact with anesthetics and increase surgical risks should 
be discontinued during the perioperative period unless they are related to 
significant quality of life (Whinney, 2009). 

Cardiovascular medications that are recommended to be continued in-
clude cardiac rhythmic drugs, beta-blockers, statins, calcium channel block-
ers, digoxin, and clonidine (Fleisher et al., 2009). Preoperative management 
of warfarin is usually based on the individual patient’s condition, the risks 
of hemorrhage versus the risk of thromboembolism, the surgical procedure, 
and the type of surgery (e.g., elective, urgent, emergent). For low-risk proce-
dures, warfarin is generally withheld for four to five days before the surgery 
(Guyatt et al., 2012). Patients considered to be at high risk for perioperative 
venous thrombosis may receive low-molecular-weight heparin once the war-
farin has been stopped until 24 hours before the surgery (Jaffer, 2009). Thi-
enopyridines are often used in patients who have experienced strokes, recent 
acute coronary syndromes, or recent percutaneous coronary interventions 
with stents. Patients with coronary stents who require surgery should remain 
on aspirin and clopidogrel through surgery if possible. If this is not possible 
because of bleeding risk, clopidogrel should be stopped five to seven days be-
fore surgery while aspirin therapy is continued perioperatively (Fleisher et 
al., 2009; Kover, 2012). Possible exceptions to continuing low-dose aspirin in-
clude intracranial surgery, spinal canal surgery, and posterior chamber of the 
eye surgery because of the potential dire consequences of bleeding and the 
difficulty of compressing these surgical sites. Nonsteroidal anti-inflammato-
ry drugs should generally be held at least three to seven days because of anti-
platelet effects. Ibuprofen may be given up to 24 hours preoperatively (Kover, 
2012). Oral contraceptives, hormone replacement therapy, and selective es-
trogen receptor modulators can increase the risk of VTE (Levin, 2009). 

Central nervous system drugs are usually safe to continue and include 
selective serotonin reuptake inhibitors, selective norepinephrine reuptake 
inhibitors, benzodiazepines, lithium, valproic acid, antiepileptic drugs, bu-
propion, and long-term opioid use. Antiparkinsonian drugs should be mon-
itored closely, and antipsychotic drugs should be avoided (Levin, 2009). 

Pulmonary drugs such as inhaled beta agonists, anticholinergics, leuko- 
triene inhibitors, and glucocorticoids are generally given the day of surgery. 
Theophylline should be discontinued the evening before surgery (Levin, 
2009). GI drug classifications of H2 blockers and proton pump inhibitors 
should be taken preoperatively to reduce stress-related mucosal damage 
(Muluk & Macpherson, 2012).
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Table 3-1. Guide for Preoperative Management of Patient’s Self-Reported 
Over-the-Counter and Prescriptive Drugs

Drug or Preparation Recommendation
Possible Negative

Side Effects

Cardiac medications

• Rhythmic drugs, 
beta-blockers, 
statins, calcium 
channel blockers, 
digoxin, and cloni-
dine

Continue these medications as usu-
al; take with sip of water the morn-
ing of surgery.

Diuretic-based cardiac 
drugs have risk of hypo-
volemia and electrolyte 
imbalance and should be 
avoided if possible.

• Angiotensin-con-
verting enzyme in-
hibitors and an-
giotensin receptor 
blockers

Take day of surgery with small sip 
water if used to manage hyperten-
sion. If used for heart failure, hold 
until postoperative period.

Determine reason for drug 
and adjust accordingly.  
Want to control hyper-
tension and avoid hypo-
volemia in people taking 
it for heart failure.

• Warfarin-contain-
ing drugs or other  
systemic blood 
thinners

Stop 4–5 days prior to surgery and 
check prothrombin time/internation-
al normalized ratio (for warfarin or 
low-molecular-weight drugs).

If not an emergent sur-
gery, systemic blood 
thinners are stopped to 
prevent hemorrhage or 
clotting issues. Risk of 
stroke or thromboembo-
lism. Heparin may be ini-
tiated at time of surgery 
pending risk of stroke or 
thrombus, or cardiac ar-
rhythmias if taking for 
atrial fibrillation.

• Thienopyridines 
(e.g., clopidogrel,  
prasugrel, ticlopi-
dine) for patients  
with history of 
stroke, recent 
acute coronary 
syndromes, or re-
cent percutaneous 
coronary interven-
tions with stents

Patients with drug-embedded coro-
nary stents who are awaiting cardi-
ac surgery should remain on aspi-
rin and thienopyridines, if possible.

If patient cannot stay on drugs be-
cause of bleeding risk, drug should 
be stopped 5–7 days before sur-
gery with maintenance of aspirin 
therapy.

Ticlopidine should be stopped 10–14 
days preoperatively.

Prasugrel should be stopped 7 days 
preoperatively and resumed post-
operatively as soon as possible. 

Cilostazol should be held 48 hours 
preoperatively and can usually be 
resumed 48 hours postoperatively. 

Risk of bleeding, hema-
toma formation, diffuse 
ecchymosis, or hemor-
rhage if drugs are main-
tained; risk of clot (e.g., 
localized or systemic) if 
drugs are stopped.

Need to weigh the risk 
of bleeding versus the 
risk of thromboembol-
ic events.

(Continued on next page)
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Table 3-1. Guide for Preoperative Management of Patient’s Self-Reported 
Over-the-Counter and Prescriptive Drugs (Continued)

Drug or Preparation Recommendation
Possible Negative 

Side Effects

Nonsteroidal anti- 
inflammatory drugs

Hold 3–7 days before surgery. 
Ibuprofen may be given up to 24 

hours before surgery.

Risk of hemorrhage or he-
matoma due to antiplate-
let effects

Risk of increased ecchy-
mosis or hematoma

Oral contraceptives, 
hormone replace-
ment therapy, and se-
lective estrogen re-
ceptor modulators 
(e.g., tamoxifen, ral-
oxifene)

Discontinue 4–6 weeks before sur-
gery in patients who are at high 
risk for venous emboli formation.

If taking for systemic treatment for 
breast cancer prevention, high-risk 
conditions, invasive breast can-
cer, or osteopenia or osteoporosis, 
stop 4 weeks before surgery. Con-
sult oncologist prior to discontinu-
ing drug.

Can increase risk of clot 
formation, specifically 
deep vein thrombosis or 
pulmonary embolus

Central nervous sys-
tem drugs (e.g., se-
lective serotonin 
reuptake inhibitors, 
selective norepineph-
rine reuptake inhib-
itors, benzodiaze-
pines, lithium, val-
proic acid, antiepi-
leptic drugs, bupro-
pion, and long-term 
opioids)

Typically safe to continue through the 
pre-, peri-, and postoperative pe-
riods. Take the morning of surgery 
with sip of water.

Neuroleptic malignant syn-
drome, a serious condi-
tion characterized by al-
tered consciousness, ex-
trapyramidal signs, au-
tonomic instability, fever, 
elevated creatinine, and 
leukocytosis

• Antiparkinsonian 
drugs

If blood level drops, neu-
roleptic malignant syn-
drome may occur.

Pulmonary agents 
(e.g., inhaled beta 
agonists, anticholin-
ergics, leukotriene in-
hibitors, glucocorti-
coids)

Generally administered the day of 
surgery and as needed just prior to 
inhalation anesthesia.

Bronchospasms can occur 
if drugs are not used on 
routine basis. Increased 
stress can increase need 
of drug.

• Theophylline Discontinue the evening before sur-
gery.

(Continued on next page)
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Table 3-1. Guide for Preoperative Management of Patient’s Self-Reported 
Over-the-Counter and Prescriptive Drugs (Continued)

Drug or Preparation Recommendation
Possible Negative 

Side Effects

Gastrointestinal 
drugs (e.g., H2 block-
ers, proton pump in-
hibitors) 

Take preoperatively with sip of water. Lack of routine medica-
tion may increase risk of 
stress-related mucosal 
damage.

Decreased gastric volume 
and increased gastric flu-
id pH, which can reduce 
the risk of chemical pneu-
monitis from aspiration.

Antithyroid medica-
tions

Take the day of surgery. Avoids drop in thyroid lev-
els, although minimal con-
cern for most patients

Corticosteroids If taking for less than three weeks 
or on alternating-day schedule, 
should maintain dosing throughout 
surgical phases.

Regular dosing of 5 mg daily or high-
er should continue, including day of 
surgery. May require an IV bolus or 
extra oral dose.

Avoid drop in blood levels, 
as this can cause physi-
ologic stress.

Patients who take cortico-
steroids on a routine ba-
sis can easily experience 
physiologic stress with 
multiple issues.

All steroid use can nega-
tively affect risk of sys-
temic infection, surgical 
site infection, and rate 
and quality of wound 
healing.

Diabetic medications 
(oral agents for type 
2 diabetes or to man-
age other conditions)

Discontinue oral hypoglycemic drugs 
or noninsulin injectables the morn-
ing of surgery.

Ideally, diabetics, especially insulin-
dependent diabetics should be the 
first cases of morning to avoid low 
glucose levels.

Long-acting drugs may 
drop serum glucose level 
due to nothing-by-mouth 
status.

• Metformin Hold 24–48 hours prior to surgery if 
there is risk of renal failure or antic-
ipated high blood loss.

• Insulin-depen-
dent type I diabet-
ic drugs

Take one-third to one-half dose of 
long-acting insulin; omit short-act-
ing insulin. 

Decrease in dosage will 
decrease risk of ketoaci-
dosis during surgery with 
precipitous and danger-
ous drops in serum glu-
cose.

(Continued on next page)
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Antithyroid medications should be taken the day of surgery. Patients who 
have been taking glucocorticoids for less than three weeks or use alternate-
day therapy should continue prescribed doses preoperatively. Patients who 
have taken prednisone 5 mg/day or greater for more than five days in the 30 
days preceding surgery should continue scheduled medication through the 
day of surgery. A stress dose may also be required and is dependent on the 
severity of the operative stress (Muluk & Macpherson, 2012). Patients who 
manage type 2 diabetes with medications should discontinue oral hypoglyce-
mic drugs or noninsulin injectables the morning of surgery. Metformin may 
be held 24–48 hours preoperatively if renal failure is a risk or high blood loss 
is anticipated (Kover, 2012). Patients with type 1 diabetes need to continue 
with some basal insulin even without eating to prevent ketoacidosis (Killen, 
Tonks, Greenfield, & Story, 2010; Lazar, 2012).

Herbal Medications
The ingestion of herbal medicines up to the day of surgery may nega-

tively affect anesthesia and the operative procedure. Mortality and morbid-
ity can occur in the perioperative period because of unknown polypharma-

Table 3-1. Guide for Preoperative Management of Patient’s Self-Reported 
Over-the-Counter and Prescriptive Drugs (Continued)

Drug or Preparation Recommendation
Possible Negative 

Side Effects

Over-the-counter 
herbal supplements

Assess patient and family for any 
over-the-counter herbal supple-
ments, vitamins, and minerals.

General recommendations are to 
stop herbal supplements 10–14  
days prior to surgery; can resume  
with provider’s approval once 
healed.

Often patients do not view 
these substances as re-
portable drugs and may 
not know the deleterious 
effects on surgical out-
comes. 

May negatively impact an-
esthesia or operative 
procedure, most likely 
due to unknown pharma-
cokinetics and interac-
tions and polypharmacy.

Can cause cardiac insta-
bility, electrolyte imbal-
ances, myocardial infarc-
tion, stroke, bleeding, 
and negative heart and 
blood pressure effects. 

Note. Based on information from Fleisher et al., 2009; Guyatt et al., 2012; Heyneman, 2003; Killen et al., 
2010; Kover, 2012; Lazar, 2012; Muluk & Macpherson, 2012; Whinney, 2009.
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cy. The potential for untoward drug-herb complications can include cardiac 
instability, electrolyte imbalances, myocardial infarction, stroke, bleeding, 
heart and blood pressure effects, prolonged or inadequate anesthesia, and 
changes in the body’s interaction with other medicines (Heyneman, 2003). 
Because many patients do not consider herbal substances to be medications 
or are reluctant to admit to taking herbal medications, preoperative assess-
ment needs to specifically include questions about these supplements (Fla-
nagan, 2001). 

Infection Precautions

If a patient complains of or presents with signs, symptoms, or any evi-
dence of active infection during the preoperative evaluation, the surgeon 
should be notified immediately. Complete treatment of the infection may 
be required prior to elective surgical procedures to prevent complications 
of anesthesia administration or surgical outcomes. Precautions are partic-
ularly necessary if an artificial prosthesis will be placed, pneumonia exists, 
infection is present at the proposed site of surgery, or absolute neutrophil 
count is compromised (Williams, 2008). Staphylococcus aureus nasal carriers 
are three to six times more likely to develop healthcare-associated infections 
(Bode et al., 2010). Patients should undergo a standardized Staphylococcus 
nasal screening preoperatively to identify carriers of either methicillin-resis-
tant Staphylococcus aureus (MRSA) or methicillin-sensitive Staphylococcus aure-
us (MSSA). Patients who test positive for Staphylococcus aureus are instructed 
to apply a 2% mupirocin ointment intranasally twice daily for five days. Na-
sal swabs should be obtained the day of admission for patients who did not 
have preoperative screening. 

If the patient tests positive, mupirocin is administered immediately prior 
to surgery and continued postoperatively until the results are negative for 
either MSSA or MRSA. A 10-dose decolonization regimen is continued post-
operatively among patients who subsequently were positive for either MSSA 
or MRSA. Patients who test positive for MRSA are treated preoperatively 
with vancomycin (Mehta et al., 2013). 

Skin Preparation
Preoperative showering with 2% chlorhexidine the night before and the 

day of surgery is done to reduce bacterial colonization of the skin (Adami-
na, Gie, Demartines, & Ris, 2013). Patients should avoid hair removal with 
straight or electric razors or a depilatory on the operative site before sur-
gery. Razors abrade the skin surface, and depilatories may cause skin reac-
tions that can lead to skin infections. Body hair is no longer automatically re-
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moved unless the presence of hair will interfere with the procedure. If body 
hair needs to be removed before surgical incision, electronic clippers are 
recommended instead of straight razor shaving (Dizer et al., 2009).

Antibiotic Use
The appropriate use of antibiotics is important to minimize surgical site 

infections. National guidelines have been established for the appropriate 
selection of preoperative antibiotics that should be administered within 
one hour before the surgical incision is made and should be discontinued 
within 24 hours after surgery (Surgical Care Improvement Project [SCIP], 
2012). SCIP is composed of national organizations that include the Cen-
ters for Medicare and Medicaid Services (CMS) and the Joint Commission, 
who are committed to an improvement of surgical care by a significant re-
duction in surgical complications. Indicators have been developed to mea-
sure improvement and to standardize the reporting and comparison of 
data (SCIP, 2012).

Common measures to reduce the incidence of surgical site infections in-
clude administration of an antibiotic within one hour of incision (two hours 
if vancomycin or quinolone are used), verification with documentation that 
antibiotic was received, and discontinuation of antibiotics within 24 hours of 
surgery end time or 48 hours for cardiac surgery (SCIP, 2012).

Effective October 2012, Medicare rewards hospitals that provide qual-
ity care through its Hospital Value-Based Purchasing Program. Hospitals 
will be paid based on the quality of acute care services provided and how 
they perform on seven of the SCIP measures and 18 other measures. The 
Joint Commission plans to tie scores to core measures of hospital accred-
itation. 

Conclusions

Effective patient, family, and caregiver education is essential to improve 
health outcomes for patients undergoing surgery. Ideally patient educa-
tion begins in the surgeon’s office, continues in preadmission testing, and 
is completed in the preoperative area on the day of surgery. The preoper-
ative evaluation of the patient with cancer is essential to the reduction of 
surgical morbidity. Evaluation is individualized to assess each patient’s risk 
for surgery based on functional status and comorbidities. Patients need 
to be instructed about which medications that should be taken and which 
ones should be held. The surgical oncology nurse in the perioperative pe-
riod ensures adherence to national standards to provide for optimal pa-
tient outcomes.
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C H A P T E R  4

Perioperative Care of the 
Patient With Cancer

Sue A. Burke, BSN, RN, CNOR, and Louise Williams, BSN, RN, CNOR

Introduction

The three phases of care for all patients undergoing surgery are the pre-
operative, intraoperative, and postoperative phases. Each phase requires the 
nurse to be knowledgeable about the patient and family as well as the surgical 
procedure and the potential effects of anesthesia. A cancer diagnosis adds ad-
ditional considerations, as patients enter the surgical arena at all stages of the 
cancer trajectory. Patient safety is imperative throughout all phases of care. 

Perioperative Care

Safety
Improvements in operating room (OR) safety have evolved over time with 

the help of multiple agencies. Many initiatives have occurred and include 
the National Patient Safety Goals (NPSGs) developed by the Joint Commis-
sion, which later expanded to include the Universal Protocol for the Pre-
vention of Wrong Site, Wrong Procedure, and Wrong Person Surgery (Joint 
Commission, 2012). In 2002, the Centers for Medicare and Medicaid Servic-
es and the Centers for Disease Control and Prevention introduced the Surgi-
cal Infection Prevention Project, which was developed to reduce surgical site 
infections and antibiotic usage. The Institute for Healthcare Improvement 
(2013) followed with a campaign to reduce surgical complications. The 
World Health Organization developed the Surgical Safety Checklist (World 
Alliance for Patient Safety, 2008). Many institutions have adapted this check-
list to meet their organizational needs (see example in Figure 4-1). 



40       Surgical Oncology Nursing

Most recently the Surgical Care Improvement Project (SCIP) evolved, 
which is a national quality partnership of organizations focused on improved 
surgical care to significantly reduce surgical complications. It is a unique 
partnership that has proven to be a transformational change in health care 
(see Table 4-1). SCIP’s goal was to reduce the incidence of surgical compli-
cations nationally by 25% by 2010. Implementation of the SCIP checklists 
and measures had a positive effect, as postoperative complication rates fell 
by 36% (Watson, 2011).

Perioperative Team
The perioperative patient care team is a multidisciplinary group of pro-

fessionals working closely to provide optimal patient care (Phillips, 2013). 
The nursing team involves RNs in the preoperative and postoperative areas 
as well as in the OR. The RN in the OR functions in the circulator role, and 
another RN or surgical technologist performs the duties of the scrub role. 
Additional nurses also may monitor the patient undergoing surgery with the 
use of a local anesthetic agent only or assist the primary circulating nurse in 
operating technologic devices such as lasers or cell savers. Additional scrub 
personnel may be needed when two or more surgical teams operate at the 

Figure 4-1. The Ohio State University Wexner Medical Center 
Surgical Safety Checklist

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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same time. The surgical team can consist of an attending surgeon, fellow, 
resident, intern, physician assistant, RN first assistant, and medical students. 
Several surgical teams may be present, depending on the surgical proce-
dure. For example, surgical oncology may perform a mastectomy, and the 
second surgical team (e.g., plastic surgery) may perform the immediate re-
construction. The anesthesia care team may involve an attending along with 
a fellow, a resident, a certified registered nurse anesthetist, or an anesthe-
sia assistant. 

Plan of Care

The plan of care starts in the physician’s office when the surgical proce-
dure is discussed and scheduled. Reservation forms may be sent to alert the 
OR staff to the specific needs for the planned surgical procedure such as 
equipment or supplies. Often patients may be enrolled in a research study 
or clinical trial. The study or trial may involve one, two, or all three periop-
erative phases and may include additional laboratory testing, imaging, tissue 

Table 4-1. Surgical Care Improvement Project  
National Hospital Inpatient Quality Measures

Set Measure Measure Name—Applicable for Q1–Q3 2014

Infection Quality  
Indicators

Prophylactic Antibiotic Received Within One Hour Prior to Surgical 
Incision

Recommended Prophylactic Antibiotic Selection for Surgical Pa-
tients

Prophylactic Antibiotics Discontinued Within 24 Hours After Surgery 
End Time—48 Hours for CABG and Other Cardiac Surgery

Cardiac Surgery Patients With Controlled Postoperative Blood Glu-
cose 

Surgery Patients With Appropriate Hair Removal 
Urinary Catheter Removed on Postoperative Day 1 (POD 1) or Post-

operative Day 2 (POD 2) With Day of Surgery Being Day Zero 
Surgery Patients With Perioperative Temperature Management 

Venous Thrombo-
embolism Quality  
Indicator

Surgery Patients Who Received Appropriate Venous Thromboembo-
lism Prophylaxis Within 24 Hours Prior to Surgery to 24 Hours Af-
ter Surgery 

Cardiac Quality  
Indicator

Surgery Patients on Beta-Blocker Therapy Prior to Arrival Who Re-
ceived a Beta-Blocker During the Perioperative Period 

CABG—coronary artery bypass graft

Note. Based on information from Joint Commission, 2014b.
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sampling, or medication administration. This information is included in the 
report to the next care provider. 

Preoperative Phase and Anesthesia
The anesthesiologist will assign the patient an American Society of An-

esthesiologists (ASA) status that describes the patient’s preoperative health 
status. This ASA Physical Status Classification System (see Figure 4-2) is used 
worldwide (ASA, 2012). Types of anesthesia relevant to the surgery are dis-
cussed with the patient and can include general, regional, conscious seda-
tion, and monitored anesthesia care. General anesthesia is an unconscious 
state with depressed or obtunded reflexes, analgesia, amnesia, and muscu-
lar relaxation. Regional anesthesia involves a nerve block to a specific area. 
Common types of regional anesthesia are spinal and epidural blocks. The 
patient may be awake but is free of pain and may be given additional medi-
cations to relieve stress and anxiety. Conscious sedation is defined as a drug-
induced depression of consciousness, although patients respond appropri-
ately to verbal commands (ASA, 2009). Monitored anesthesia care involves a 
local anesthetic agent at the surgical site and IV sedation, as provided by an 
anesthesia care provider (Spry, 2013). Local anesthesia involves the surgeon 
administering a local anesthetic into the operative site. An RN usually mon-
itors the patient throughout the surgery or procedure. 

Before the surgery, an IV site is identified. The site needs to accommodate 
the appropriate-size catheter in conjunction with the type of surgery and an-
esthesia. The site should be accessible and in an area that does not interfere 
with the surgery or patient’s dominant side, if possible. The preoperative as-
sessment is documented in the patient’s medical record (see Figure 4-3). 

The patient often experiences stress and anxiety during the periopera-
tive process. Once questions and concerns are addressed, the patient may 
be premedicated with sedatives, anxiolytics, or narcotics. The preoperative 
nurse can also provide a calming environment for the patient. 

ASA 1—Normal healthy patient
ASA 2—Patient with mild systemic disease
ASA 3—Patient with severe systemic disease
ASA 4—Patient with severe systemic disease that is a constant threat to life
ASA 5—Moribund patient who is not expected to survive without the operation
ASA 6—Declared brain-dead patient whose organs are being removed for donor purposes

Figure 4-2. American Society of Anesthesiologists 
Physical Status Classification System

Note. From “ASA Physical Status Classification System,” by the American Society of Anesthesiologists, 2012. 
Retrieved from http://www.asahq.org/For-Members/Clinical-Information/ASA-Physical-Status-Classification 
-System.aspx. Copyright 2012 by the American Society of Anesthesiologists. Reprinted with permission.
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Intraoperative Phase
The intraoperative phase begins when the patient enters the OR and is 

completed upon transfer to a phase I recovery area such as a postanesthe-
sia care unit (PACU) or phase II area such as an ambulatory surgery unit 
(Spry, 2013). The OR nurse will interview the patient prior to surgery, re-
view the preoperative checklist, and receive a report from the preoperative 
nurse. Standardized methods of communication are preferred and may in-
volve face-to-face or written methods (Association of periOperative Regis-
tered Nurses, 2013). 

• Time of assessment
• Patient verification

 – Banded (name and medical record 
number)

• Procedure verified (site and laterality)
• Blood ID band

 – Blood products available
• H & P completed
• Surgical consent (signed/dated/timed)
• Site marked
• DNR suspend form signed
• Sterilization consent signed
• Limb disposition consent obtained
• Pre-op lab/test drawn today
• Patient taking beta-blocker
• Voided prior to procedure
• Alerts:

 – Anesthesia alert (difficult airway, OSA)
 – Medical power of attorney
 – Cardiac device (pacemaker, AICD)
 – Pathology alert
 – Research protocol
 – Interpreter services needed
 – Transportation alert (ASU patient has 

ride home)
 – Bed alert

• Family
• Patient prep verification (bowel, CHG)
• Advance directives (POA, DNR-CC)

• Personal belongings
 – Dentures
 – Glasses
 – Clothing

• Prosthetics/implants
• NPO
• Allergies
• Medications

 – Medication review
 – Pre-op meds given

• Precautions:
 – Isolation precautions
 – Chemotherapy
 – Light precautions for photodynam-

ic therapy 
• Patient history

 – Pt status
 – Limitations
 – Vital signs (HR, BP, Resp, Temp)
 – Airway 
 – Pain scale

• Skin assessment
 – Variations
 – Braden score
 – Preventive dressing placed

• Fall risk assessment
• Psychosocial needs
• Patient education

 – Education needs assessment
 – Preferred learning method
 – Orders reviewed and verified

Figure 4-3. An Example of a Preoperative Assessment

AICD—automatic implantable cardioverter defibrillator; ASU—ambulatory surgery unit; BP—blood pres-
sure; CHG—chlorhexidine gluconate; DNR—do-not-resuscitate; DNR-CC—do-not-resuscitate comfort 
care; H & P—history and physical; HR—heart rate; NPO—nothing by mouth; OSA—obstructive sleep ap-
nea; POA—power of attorney; Pt—patient; Resp—respiration rate; Temp—temperature
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Preparation of the Operating Room

The room is prepared for the surgical procedure prior to the patient’s arriv-
al in the OR. The physician preference card is used to assist the OR staff with 
room organization. This is a written or electronic tool that lists the supplies, 
equipment, medications, and instruments necessary for a specific surgical pro-
cedure. It may also include correct positioning of the patient. It is important 
to use a suitable room that can accommodate the procedure. Some surgeries 
require the use of video systems, microscopes, robots, radiologic technologies, 
pneumatic tourniquets, and numerous surgical instruments. It is important to 
use the appropriate OR bed that can hold and position the patient properly 
and allow the surgeon to perform the procedure. Specific OR beds are avail-
able for neurologic, orthopedic, urologic, and outpatient surgeries, each with 
unique attachments such as head frames, arm boards, leg boards or stirrups, 
and padding. Each varies depending on the patient’s weight. The OR beds 
may also need to rotate, flex, and tilt during the surgery (see Figure 4-4). 

Nursing staff in the patient’s OR will arrange the equipment and open 
required sterile supplies. The scrub person performs a surgical hand scrub 
and dons a sterile gown and gloves. The team prepares the sterile fields by 
organizing the surgical instruments, sutures, sponges, and solutions. Before 
the patient enters the OR, the nursing team confirms the sterility of the sur-
gical instruments and supplies. They perform the sharp, sponge, and instru-
ment counts as required. Initial counts are completed to establish a baseline 
for subsequent counts to promote safe patient outcomes and reduce the risk 
of a retained foreign body (Association of periOperative Registered Nurses, 

Figure 4-4. Operating Room Table

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR. Used with permission.
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2013). All medications and solutions delivered to the sterile field are verified 
and appropriately labeled. 

The anesthesia care provider prepares for the patient. The anesthesia ma-
chine, monitors, and equipment are checked. The anesthesia care provider 
confirms the availability of the anesthetic agents that will be used. Addition-
al supplies for induction and intubation may be assembled after completion 
of the preoperative interview. For airway management, a video laryngoscope 
or flexible fiber-optic scope may be requested. If an awake intubation is per-
formed, the patient receives a topical anesthetic spray and gel to numb the 
area prior to insertion of the tube. If needed, an epidural catheter or hemo-
dynamic monitoring lines may also be inserted. 

Preparation for Surgery
Institutions that use a surgical safety checklist begin with the sign-in as the 

patient enters the OR. Prior to induction, deep vein thrombosis (DVT) pre-
ventive measures are ensured. Safety straps are placed across the patient’s 
thighs and arms to secure them to the OR bed. When planned, the patient 
will go through induction and intubation. Once the airway is established 
and maintained, if ordered, a urinary drainage device is inserted. The pa-
tient’s core body temperature may be monitored through an esophageal 
probe or urine temperature catheter. 

Patient Positioning 
Several positions are common for the patient during surgery: supine, lateral 

(e.g., for lung, hip, vascular, or kidney surgeries), prone (e.g., for spine, back, 
or posterior extremity), high lithotomy (gynecologic), low lithotomy (urolog-
ic or perineal), sitting (cranial, shoulder, or breast reconstruction), and jack-
knife (rectal) (see Table 4-2). Patients undergoing general anesthesia begin in 
the supine position for induction. Once the airway is secured, they are placed 
in the required position needed to perform the surgery. All patient positions 
require an assessment of correct body alignment, padding of bony prominenc-
es, and protection against nerve damage. Padding may consist of foam or gel 
products. Positioning devices include OR bed mattress, headrests, arm boards, 
wrist restraints, pillows, stirrups, Vac-Pac®, bean bag, laminectomy frame, chest 
rolls, axillary roll, shoulder braces, and footboards. A safety strap is needed in 
each position to assist in securing the patient to the OR bed. Correct patient 
positioning is the responsibility of the entire perioperative patient care team.

Each position has the potential to cause complications. Complications can 
range from pressure ulcers, shearing injury (caused by adjacent surfaces slid-
ing along each other, such as skin remaining fixed on bed while internal struc-
tures slide downward [Treatment of Pressure Ulcers Guideline Panel, 1994]), 
nerve damage, DVT, diminished lung capacity, joint dislocation, and altera-
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tions in blood pressure (Heizenroth, 2011). A preoperative baseline assess-
ment is imperative to determine any possible complications. The circulat-
ing nurse assesses for skin integrity and potential contributing factors such 
as poor nutrition, impaired circulation, age, chemotherapy protocols, radia-
tion treatments (external beam), and other disease processes (Walton-Geer, 
2009). Pressure ulcers can develop on bony prominences that are in pro-
longed contact with the OR bed or positioning devices such as stirrups or arm 
boards. Shearing and joint dislocation can occur during positioning and pa-
tient transfer. Nerve damage, DVT, and alterations in vital signs can develop as 
a result of position, anesthetic agents, and prolonged surgery (see Table 4-3).

Skin and Device Preparations 
The incision site is prepped after positioning is completed. This may in-

clude hair removal if it will interfere with incision. An antimicrobial solu-
tion should be applied to the intended surgical site and surrounding tissue 

Table 4-2. Common Surgical Positions

Position Description

Supine Patient is flat on his or her back. Arms may be extended at various degrees (no 
greater than 90° at the axilla) on padded arm boards or secured at their sides.
• Trendelenburg: Patient is tilted with the head lower than the feet.
• Reverse Trendelenburg: Patient is tilted with the head higher than the feet.

Prone Patient is on his or her abdomen. Arms are secured at the side or extended 90° 
at the elbow on padded arm boards.

Lateral Patient is on his or her side; bottom leg is flexed at the knee. The top leg is 
straight or slightly flexed at the knee. A pillow is placed between the legs. The 
lower arm is secured to a padded arm board; the upper arm is secured on an 
elevated arm board, sling or pillow. 

Lithotomy Patient begins in the supine position. The hips/buttocks are located at the low-
er break in the surgical table. Legs are placed in stirrups (sling, boot, or knee 
crutch). The lower portion of the surgical table is removed.
• High lithotomy: The legs are placed in sling stirrups. 
• Low lithotomy: The legs are placed in boot or knee crutch stirrups. 

Sitting or 
Fowler’s 

Patient begins in supine position. The hips are at the middle break in the bed. 
The back of the bed is elevated to 45°. Knees are at the lower break in the bed. 
The knees are flexed by lowering the lower break of the surgical table. 

Jackknife Patient begins in a prone position. The hips are centered over the middle break 
in the surgical table. The table is flexed to 90° at the hips. 

Note. Based on information from Association of periOperative Registered Nurses, 2013; Heizenroth, 2011; 
Phillips, 2013.
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Table 4-3. Complications Related to Patient Positioning

Position Pressure Areas Nerve Damage Vascular Compromise

Supine Head/occiput
Shoulders/scapula
Elbow
Spine: vertebra, coccyx, 

and sacrum
Heels

Brachial plexus when 
arms > 90° at axilla

Ulnar nerve

Deep vein thrombosis (DVT)
Hypertension in Trendel-

enburg
Diminished lung capacity 

in Trendelenburg
Hypotension in reverse 

Trendelenburg

Prone Face/cheek/eyes/ears
Breast (females)
Elbows
Iliac crest 
Genitalia (males)
Knees
Toes 

Shoulder
Arm/upper extremity 

nerves

DVT
Diminished lung capacity

Lateral Ear
Shoulder
Ribs
Ilium
Hip/femoral head
Knee
Ankle

Brachial plexus
Peroneal nerve

DVT
Diminished lung capacity 

in the dependent lung

Lithotomy Head/occiput
Shoulders/scapula
Elbow
Hips
Coccyx/sacrum
Lateral legs
Heels

Hip dislocation
Sciatic nerve
Peroneal nerve
Saphenous nerve

DVT
Diminished lung capacity

Sitting or 
Fowler’s 

Scapula
Elbows
Ischial tuberosity
Coccyx/sacrum
Back of knees
Heels

– DVT

Jackknife Face/cheek/eyes/ears
Breast (females)
Elbows
Iliac crest 
Genitalia (males)
Knees
Toes

Shoulder
Arm/upper extremity 

nerves

DVT
Diminished lung capacity

Note. Based on information from Association of periOperative Registered Nurses, 2013; Heizenroth, 2011; 
Phillips, 2013.
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(Association of periOperative Registered Nurses, 2013). The selection of the  
solution is dependent on the location of the surgical site, patient aller-
gies and skin condition, environmental risks such as fire, and other con-
siderations (Zinn, Jenkins, Swofford, Harrelson, & McCarter, 2010). Sterile 
drapes are placed around the incision site by the surgical team members.

Prior to the start of the procedure, a time out from the surgical safety 
checklist (see Figure 4-1) is performed. It involves the entire perioperative pa-
tient care team. According to the Joint Commission (2014a), the time out al-
lows a final assessment that the correct patient, site, and procedure are iden-
tified. All issues or discrepancies must be resolved prior to the start of surgery. 

During Surgery
The perioperative team continually monitors aseptic technique through-

out the surgery and is responsible for the correction of any violations. When 
thermal energy technology is used, such as electrosurgery, laser, or micro-
wave ablation, the circulating nurse confirms that all safety precautions are 
followed. The circulating nurse anticipates the needs of the surgeon and 
provides any additional supplies. The nurse coordinates care with other sur-
geons or support teams such as radiology or pathology. When the tissue 
specimen is removed, the nurse labels the specimen and sends it to pathol-
ogy. The type of testing is ordered by the surgeon and could include frozen 
section, lymphoma workup, permanent pathology, or culture. Frozen sec-
tions can assess for tissue diagnosis or margins (e.g., cancerous or noncan-
cerous). This information will assist the surgeon with any further resection. 

If chemotherapy is used intraoperatively, the patient is placed on che-
motherapy safety precautions. Hyperthermic intraperitoneal chemothera-
py, limb perfusion, and bladder instillation are examples of intraoperative 
chemotherapy. 

When drains and dressings are ordered, the nurse delivers them to the ster-
ile field. All care provided in the OR is documented on the patient’s medical re-
cord. Before the patient leaves the OR, all surgical counts must be completed. 

At the completion of the procedure, a sign out from the surgical safety 
checklist is completed. The circulating nurse provides an initial handoff re-
port to the next care provider prior to the patient leaving the OR. A brief 
report may include respiratory, cardiac, and neurologic status; drains; and 
precautions. This gives the receiving unit time to prepare for any special 
equipment or supplies. The OR nurse may accompany the patient to the 
PACU and provide a detailed report. 

Postoperative Phase and Postoperative Assessment
The postoperative phase begins when the patient is transferred to the PACU 

or designated post-procedure area and ends when this care is completed. The 
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patient may be discharged to home, observed for less than 24 hours, or ad-
mitted to the hospital (Spry, 2013). Two postanesthesia phases of care exist, 
phase I and phase II. In phase I care, the focus is on providing postanesthesia 
nursing in the immediate postanesthesia period, whereas phase II care focus-
es on preparation for the home or an extended care environment (American 
Society of PeriAnesthesia Nurses, 2012–2014). When the patient arrives in the 
PACU, an immediate assessment is performed that includes ABC (evaluation 
of the airway, breathing, and circulation), vital signs, and a comprehensive re-
port from the anesthesia care provider (Odom-Forren, 2011). 

Once the report is completed, a thorough assessment is initiated. This in-
cludes a head-to-toe assessment of all body systems (see Figure 4-5). Vital signs 
and a pain assessment are typically taken every 5 minutes for the first 15 min-
utes, then every 15 minutes until discharge. Pain assessment and manage-
ment is performed using an appropriate assessment tool. The anesthesia care 
provider primarily manages the care of the patient during the postanesthesia 
phase. The nurse must continually assess for possible complications related to 
the type of surgery the patient had, as well as the type of anesthesia. The SCIP 
measures continue in the postanesthesia phase. The PACU nurse will follow 
safe-handling precautions if the patient received chemotherapy in the OR. 

Once the established discharge criteria are met, the anesthesiologist usual-
ly discharges the patient from the PACU. A common scoring system is the Al-
drete score. Activity, respiration, circulation, consciousness, and oxygen satura-
tion level are scored from 0 to 2. A total score of 8–10 is generally acceptable for 
PACU discharge (Aldrete, 1998). A report is given to the next care provider by 
telephone before the patient leaves the PACU or face-to-face after the patient 
reaches the unit. For certain procedures the receiving unit nurse may come to 
the PACU for a face-to-face report and direct observation of the patient. The 
report should include a preoperative history, pertinent information regarding 
the patient’s surgery and recovery, medications the patient received, physician’s 
orders, and any other appropriate information (Odom-Forren, 2011).

Conclusions

Perioperative nursing is a specialty practice area and requires continu-
ing education and training to be knowledgeable about new technologies, 
procedures, and treatments. Certification should be encouraged for staff 
in all areas of care. It is important for the nurse to understand the type of 
care provided to the patient during surgery. Patient education is included 
throughout each phase of care but is done primarily in the preoperative 
and postoperative phases. Handoff communication is vital throughout the 
continuum of care to achieve the goal of providing quality and safe patient  
care. 
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Initial and ongoing assessment and documentation components include, but are not limit-
ed to:

1. Integration of data received at transfer of care
a. Relevant preoperative status
b. Anesthesia/sedation technique and agents
c. Length of time anesthesia/sedation administered, time reversal agents given
d. Pain and comfort management interventions and plan
e. Medications administered
f. Type of procedure

g. Estimated fluid/blood loss and replacement
h. Complications occurring during anesthesia course, treatment initiated, response
i. Emotional status on arrival to the operating or procedure room

2. Vital signsd

a. Airway patency, respiratory status, breath sounds, type of artificial airway, mechani-
cal ventilator settings and oxygen saturation; end-tidal CO2 (capnography) monitoring 
if available and indicated

b. Blood pressure: non-invasive or arterial line
c. Pulse: apical, peripheral
d. Cardiac monitor rhythm documented per institutional protocol
e. Temperature/route
f. Hemodynamic pressure readings: central venous, pulmonary artery and wedge and 

intracranial pressure if indicated
g. Pregnancy-related assessments

3. Pain level 
4. Sedation level
5. Comfort level
6. Neurological function to include level of consciousness
7. Sensory and motor function as appropriate
8. Position of patient
9. Condition and color of skin

10. Patient safety needsa 
11. Neurovascular: peripheral pulses and sensation of extremity(ies) as applicable
12. Condition of dressings and visible incisions
13. Type, patency, and securement of drainage tubes, catheters, and receptacles
14. Intake and output

a. Amount and type of drainage (urine, drains, etc.)
b. Fluid intake (IV, PO)

15. Pupillary response as indicated
16. Intravenous assessment: location of lines, condition of IV site, type of solution infus-

ing
17. Medication management
18. Surgery/procedure specific assessments
19. Individualized plan of care
20. Nursing actions and/or interventions with outcome
21. Anticipation of any needed equipment for receiving unit (as appropriate)
22. Inclusion of family in care of patient as indicated

Figure 4-5. American Society of PeriAnesthesia Nurses Initial 
Assessment: Phase I Recovery

(Continued on next page)
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Pediatric Implications  
in Surgical Oncology

Christine E. Smith, MSN, RN, CNS, CNOR, and Sarah E. Ferrari, MSN, RN, CNS, CPHON®

Introduction

Caring for children with cancer is a unique and dynamic pediatric special-
ty. Childhood cancers account for less than 1% of all cancers diagnosed in the 
United States (American Cancer Society, 2014), yet cancer remains one of the 
leading causes of death for children (Centers for Disease Control and Preven-
tion, 2013). More than 15,000 individuals younger than 20 years old are ex-
pected to be diagnosed with cancer in 2014 in the United States, in contrast 
to 1.6 million adults (American Cancer Society, 2014). Cancer prevalence, 
risk factors, types, treatment facilities, and prognoses in children are all dis-
tinctly different from those in adults, as are the personalized treatment plans. 

Treatment

Historically, pediatric cancer treatment was provided by surgeons and pa-
thologists (Foley & Fergusson, 2011); surgery was the primary treatment mo-
dality. Today, multimodal therapies are used in most treatment protocols 
and include combinations of surgery, chemotherapy, biotherapy, radiation 
therapy, and stem cell transplantation (Rossetto, 2008). The number of sur-
gical resections among the pediatric population has decreased (Foley & Fer-
gusson, 2011).

Although the fundamental treatment modalities for adults and children 
are analogous, pediatric protocols are specific to the age of the child and the 
specific type of cancer. In addition, the majority of pediatric patients with 
cancer are enrolled in clinical trials; 60% enter studies at diagnosis. Addition-
al research opportunities exist after the initial diagnosis related to growth 



54       Surgical Oncology Nursing

and development, survivorship care, recurrent disease, or palliative care 
(CureSearch for Children’s Cancer, 2012). Clinical trial groups have created 
a foundation to collect and share data across institutions. The Children’s On-
cology Group (COG) is a research consortium that involves nearly 200 treat-
ment facilities to improve the treatment and outcomes of childhood cancers 
(CureSearch for Children’s Cancer, 2012). COG and its affiliated institutions 
have created scientific evidence that has improved treatment and survival 
rates. Forty years ago, children with cancer faced a dismal survival rate of 
10%. Today, childhood survivors overcome most cancers and can hope to be 
part of an 80% survival rate (CureSearch for Children’s Cancer, 2012). 

Treatment plans are determined collaboratively by the primary medical 
physician, oncologist, and surgeon. Initially, the patient is referred to a pedi-
atric medical oncologist who functions within a children’s hospital or large 
university medical center. The oncology team includes specialists such as 
pediatric surgeons and pathologists, nurse practitioners (NPs), RNs, child 
life specialists, art therapists, nutritionists, social workers, and psychologists. 
The interdisciplinary team is specially trained to meet the needs of both the 
family and the pediatric patient with cancer. 

Family Dynamics and Supportive Care

The blend of clinical nursing principles with family management strate-
gies provides the framework for family-centered care. Family-centered care 
is an innovative shift to provide medical services and support (Mackay & 
Gregory, 2011). The interdisciplinary team works collaboratively with the 
family to make decisions that fit their unique needs. In addition to family- 
centered care, child life specialists are specially trained to work with children 
to help prepare and support the child and family during treatment. Sup-
portive care for pediatric patients with cancer is often outlined by segments 
of the clinical trial, institutional guidelines, and standards from the Associa-
tion of Pediatric Hematology/Oncology Nurses (Baggott et al., 2011).

The diagnosis of cancer starts a roller coaster of emotions for the child 
and family. This devastating diagnosis, encompassed with the fear of losing 
control of the future, begins a life of uncertainty (Wilson & Bryant, 2007). 
The constant variable for the child and family is often provided by the RN 
or NP. As part of the healthcare team, these nurses help families navigate the 
obstacles by providing support and education. Establishing a therapeutic re-
lationship with the patient and family better equips the nurse to advocate on 
their behalf (Baggott et al., 2011).

Children benefit from maintenance of daily routines in the home and 
in the hospital. Collaboration with the patient and family to align the treat-
ment regimens with their home routines is essential. The chronologic age 
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does not always equate to the developmental age or emotional stage of the 
child, especially during a chronic illness such as cancer. As the child grows 
and enters new developmental stages, adaptations are beneficial with inclu-
sion of new routines and responsibilities.

End-of-Life Issues

Although medical treatment and prognosis have advanced over the past 
40 years, childhood cancer still remains a life-threatening disease. When 
treatment is no longer curative, communication between the multidisci-
plinary team and the family unit is essential to structure a supportive net-
work and identify strategies for care (National Cancer Institute [NCI], 
2013b). When the child is developmentally and medically capable, he or she 
should be included in discussions about care decisions. 

A dilemma occurs when the child, parent, and physicians are not in align-
ment with the plan of care. The challenge is to balance the underage child’s 
wishes, the parent or legal guardian’s plan of care, and the physicians’ legal 
constraints. Some state laws place limitations on the care that can be provid-
ed or not provided at end of life (NCI, 2013a). The multidisciplinary team 
is responsible for being aware of the various state laws as well as institution-
al policies and procedures to support the family during end-of-life care and 
decision-making processes (NCI, 2013a).

Surgical Considerations

Surgery for neonates, infants, children, and adolescents is commonly per-
formed for congenital anomalies, traumatic injuries, and acquired diseas-
es and conditions. The pediatric patient presents unique challenges and 
characteristics, usually related to his or her developmental stage (Warner, 
2008). The stages of life and maturation levels are important aspects to as-
sess, as they pose implications for safety, surgical outcomes, disease-free sur-
vival, and recovery. Sound knowledge and awareness by all surgical disci-
plines is critical in the treatment of this vulnerable population entrusted to 
their care. The following pediatric considerations and characteristics are of 
high priority in surgery, interventional procedures, and anesthesia services.

Airway and Pulmonary Precautions 
Respiratory distress during anesthesia, surgery, and interventional pro-

cedures is a continual threat because of the small, funnel-shaped pediat-



56       Surgical Oncology Nursing

ric airways that are easily obstructed by normal secretions, common respira-
tory disease, and laryngeal sensitivity. Children also have an overall smaller 
functional pulmonary capacity. Availability of appropriate sizes of all airway 
equipment is crucial, as is constant awareness of potential changes in respi-
ratory condition (DiFusco, 2011).

Cardiovascular Concerns
Anomalies that were unrecognized at birth may present at the time of 

surgery, such as persistent transitional circulation, murmurs, decreased 
cardiac compliance, and parasympathetic hypertonia. In addition, an-
esthesia-induced vasodilation can potentiate cardiac arrhythmias. Even 
minimal blood loss may pose critical harm in children whose overall 
blood volume is small. Therefore, cardiac-specific assessment is impor-
tant in the preoperative evaluation and postoperative monitoring (War-
ner, 2008).

Metabolic Implications 
Drug uptake, absorption, distribution, and clearance differ among in-

fants, young children, and adolescents due to maturity of liver function, 
level of basal metabolic rate, total body weight, and extracellular body flu-
ids (DiFusco, 2011). A less mature blood-brain barrier and greater protein 
binding increases sensitivity to opioids, sedatives, and anesthetics. Drug dos-
ages and administration are specifically scaled to the child’s kilogram body 
weight rather than standard dosing. 

Thermal Regulation 
The risk of hypothermia in children younger than two years old is in-

creased by immature thermal regulation, a thin adipose layer, and increased 
ratio of body surface area to weight. Symptoms related to cold may not be 
evident in this young age group; for example, cold-stressed neonates do not 
shiver. Increased and persistent cold can lead to acidosis and decreased per-
fusion. Therefore, providing interventions to maintain warmth is a standard 
of care (Warner, 2008). 

Fluid Management
Children younger than two years old are prone to dehydration because 

of immature renal function, decreased urine concentration, and insensible 
fluid loss (DiFusco, 2011). Overall, children have higher fluid requirements 
than adults. Primary considerations of fluid needs include body weight as 
well as the length of time without fluid replacement. The best indicators of 
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sufficient fluid intake are urine output and osmolarity as compared to milli-
liters per kilogram of body weight. 

Anesthesia Management
Children require sedation or general anesthesia for surgery and interven-

tional and diagnostic procedures, which include endoscopy, lumbar punc-
tures, percutaneous biopsies, radiation therapy, imaging studies, and eye ex-
aminations. Children with chronic diseases such as cancer may be subjected 
to frequent anesthesia or sedation. Children and parents both share anxiety 
related to separation from family and friends and fear of pain, procedures, 
care providers, outcomes, and the unknown. As with any intervention, there 
are fears of side effects related to the procedure.

Conclusions

Today, pediatric patients with cancer are less likely to undergo debili-
tating surgical procedures with the advent of multiple neoplastic agents 
that enable tumor reduction prior to surgery. Cancers that were once 
treated with surgical removal are now cured with chemotherapy, radia-
tion therapy, and biotherapy. The dramatic progress that has been made 
in the treatment of pediatric cancers makes long-term survival the expec-
tation for most pediatric patients and families (NCI, 2013a). Neverthe-
less, childhood cancer survivors face the risk of additional cancers sec-
ondary to their primary cancer treatment. Unfortunately, most pediatric 
survivors experience late side effects from their cancer therapies, which 
may predispose children and young adults to chronic health conditions 
and the ultimate risk of premature death secondary to their prior life-
saving cancer treatment. Therefore, pediatric cancer survivors should be 
followed long-term after their surgical and medical treatment to elimi-
nate or reduce side effects that can mitigate normal development and 
age-appropriate lifestyle.
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Geriatric Implications in 
Surgical Oncology
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Introduction

More than 55% of cancers are diagnosed in people 65 years old or old-
er; nearly 70% of cancer deaths occur in the same age group (American 
Cancer Society, 2014). The median age of all cancer diagnoses is 66, where-
as the median age of all cancer-related deaths is 72 (Howlader et al., 2013). 
The term older adult has been defined many ways. The population of old-
er adults is heterogeneous, accounting for 101 million people in the Unit-
ed States (U.S. Census Bureau, 2012). Geriatric specialists have divided 
this population further into three categories: young-old (age 65–74), old 
(age 75–84), and oldest-old (85 and older). The fastest-growing subgroup 
of older adults is those aged 85 and older. Chronologic age is not indica-
tive of physiologic age. Physiologic age takes into account functional sta-
tus, comorbidities, frailty, and the presence of geriatric syndromes (Carre-
ca & Balducci, 2009). 

Advanced age in general is associated with inadequate cancer diagno-
sis and treatment, and this lack of sufficient diagnosis among older adults 
can translate into shorter survival times (Wedding, Röhrig, Klippstein, Pi-
entka, & Höffken, 2007). Controversy exists among practitioners in regard 
to older adults and recommended treatment for cancer, including appro-
priateness for surgery, ability to tolerate chemotherapy, screening and pre-
vention of other cancers, end-of-life care initiation, and participation in 
clinical trials. As a result, the National Comprehensive Cancer Network 
(NCCN, 2013) established senior adult oncology recommendations for 
practitioners, estimating life expectancy based on function and comorbid-
ities. According to the NCCN guidelines, treatment should be avoided if it 
diminishes an individual’s quality of life and offers no significant survival 
benefit (NCCN, 2013).
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Preoperative Assessment

Preservation of function should be the ultimate goal of treating older 
adult patients with cancer. Function is primarily assessed by activities of 
daily living (ADL) and instrumental activities of daily living (IADL). The 
most inclusive tool for evaluating function is the comprehensive geriatric 
assessment, which incorporates physical activity, comorbidity index, func-
tion (ADL, IADL), socioeconomic issues, and the presence of geriatric syn-
dromes (Carreca & Balducci, 2009). A limitation of this assessment tool is 
the length and time it requires to complete, making it difficult to adminis-
ter in an office setting. 

In oncology, two other tools describe an individual’s functional status. 
The Eastern Cooperative Oncology Group (ECOG) developed a numeric 
performance scale (0 = fully active, able to carry on all predisease perfor-
mance without restriction, to 5 = dead) (Oken et al., 1982). It is generally 
recommended that patients with an ECOG status of 3 or above are not ap-
propriate surgical candidates. The Karnofsky Performance Status is an ana-
log scale (100 = normal, no complaints, to 0 = death) (Karnofsky & Burche-
nal, 1949). Surgery is not the only modality affected by performance status. 
Decision making regarding chemotherapy initiation, dose adjustment, and 
appropriateness for hospice and palliative care also involves use of these 
scales to guide appropriate treatment. 

The International Society of Geriatric Oncology formed a surgical task 
force to address the inconsistency of preoperative evaluation of older adults 
and developed a tool to assist surgeons in assessing potential surgical risk 
in this population. The Preoperative Assessment of Cancer in the Elder-
ly (PACE) tool incorporates the following instruments: mini-mental state 
inventory, ADL and IADL, geriatric depression scale, Brief Fatigue Inven-
tory (BFI), ECOG performance status, American Society of Anesthesiolo-
gists scale, and Satariano’s index of comorbidities (Audisio, 2007). NCCN 
(2013) has adopted this tool and incorporated it into its senior adult oncol-
ogy guidelines. 

The older adult is more likely to suffer from one or more chronic diseas-
es, especially cardiovascular disease, chronic obstructive pulmonary disease, 
diabetes, and renal impairment. These comorbidities affect not only life ex-
pectancy but also how well the patient recovers from surgery.

Postoperative Care

Postoperative management of the older adult population requires care-
ful assessment, especially in regard to pain management. Cancer pain is of-
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ten inadequately managed and is one of the most frequently reported symp-
toms in this population (Beck, Towsley, Caserta, Lindau, & Dudley, 2009). 
Unrelieved pain can lead to depression and sleep and appetite disturbanc-
es, as well as an increase in healthcare utilization and cost (Mercadante & 
Arcuri, 2007). Many factors contribute to poor pain management in old-
er adults. These include clinicians and patients who believe pain is an ex-
pected effect of aging. Clinicians struggle with the use of pain scales in 
patients with cognitive impairment and are concerned with polypharmacy 
and adverse drug effects in patients with declining organ function (Barford 
& D’Olimpio, 2008; Mercadante & Arcuri, 2007). Although older adults 
may be more sensitive to drug side effects, with appropriate treatment 
they should receive pain relief. Patients undergoing surgery will have pain; 
therefore, understanding medication management in the older adult is im-
perative. The American Geriatrics Society (2012) published an updated list 
of potentially inappropriate medications for use in the older adult, referred 
to as the Beers Criteria. These criteria serve as guidelines regarding med-
ication usage across all therapeutic classifications. Recommendations for 
age-adjusted dosing are not available for most analgesics; therefore, many 
clinicians follow renal impairment recommendations. Nonsteroidal anti-
inflammatory drugs (NSAIDs) should be used with caution in older adults 
because NSAIDs can contribute to renal failure. The most used analgesic 
in older adults is acetaminophen because it has a greater safety profile and 
is not associated with adverse renal effects (American Geriatrics Society, 
2009). Patient-controlled analgesia is effective for patients with adequate 
cognitive function and is often the best immediate postoperative pain inter-
vention (Falzone, Hoffmann, & Keita, 2013). Once the patient is able to tol-
erate a full liquid diet, the transition to oral pain medications can be initi-
ated. When initiating and titrating oral opioids, start low and go slow. Once 
the patient is on oral pain medications, IV medication should only be used 
for severe, breakthrough pain. 

Geriatric Syndromes

Geriatricians have embraced the term geriatric syndromes to highlight 
unique features of common health conditions in older adults. Often there 
is not one definite diagnosis but rather a clustering of symptoms that com-
pose the syndrome. The four most often described syndromes include de-
mentia, failure to thrive, delirium, and falls. A multidisciplinary team can 
help improve the quality of life of cancer survivors by assessing, preventing, 
and treating these syndromes. 

Dementia is defined as an impairment of global intellectual and cogni-
tive function with symptoms of impaired judgment, impaired short- and 
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long-term memory, difficulty with problem solving, personality changes, 
organization difficulties, and problems with abstract thinking (Knopman 
et al., 2001). Dementia is characterized by a progressive disease course 
beginning with mild deficits and can ultimately lead to death. The prev-
alent types of dementia include Alzheimer dementia, vascular dementia, 
and dementia with Lewy bodies. Dementia with Lewy bodies has addition-
al symptoms that include alterations in gait and balance, hallucinations, 
and delusions (Knopman et al., 2001). Cognitive impairment has been 
associated with poor cancer survival outcomes (Duff, Mold, & Gidron, 
2009). When patients are hospitalized or undergo cancer treatments, pa-
tients with dementia are more likely to become confused and delirious 
and are at risk for falls (Lykestos, 2002). Symptoms related to delirium 
include a sudden onset of acute confusion, inattention, acute agitation, 
acute change in mental status, and thought disorganization (Marcanto-
nio, 2011). Patients who develop delirium have poorer surgical outcomes, 
including increased risk of death (Ganai, Lee, & Merrill, 2007; Olin et al., 
2005). Risk factors for developing delirium include age older than 70–
75 years, dementia, frailty, comorbidities, infection, functional disabili-
ty, history of depression, major cardiac/vascular/abdominal surgery, de-
hydration, polypharmacy, sensory impairments, and sleep deprivation 
(Marcantonio, 2012). Older adults are at risk for developing postopera-
tive delirium when emergent or long, complicated surgery is performed 
(Marcantonio, 2012). Postoperative delirium is present typically on post-
operative day 1–2; later-onset delirium is associated with either a major 
postoperative complication or withdrawal from alcohol or sedatives (Mar-
cantonio, 2012). Treatment of delirium should include systematic as-
sessment of patients, a thorough search for contributing factors, correc-
tion of contributing factors, and assurance of patient safety and support 
through nonpharmacologic methods, although judicious use of antipsy-
chotics has been found to be beneficial in some cases (Young, Murthy, 
Westby, Akunne, & O’Mahoney, 2010). Resolution of delirium is variable, 
with half the episodes resolving within two days of onset and one-third 
persisting until hospital discharge (Marcantonio, 2012).

Conclusions

As the U.S. population continues to grow older, the quality of geriatric 
cancer care will depend on accurate assessment of risk factors influencing 
prognosis. Functionality should be preserved at all costs by using interven-
tions that promote independence in ADL (Bellera et al., 2012). A plan of 
care including collaboration with physical and occupational therapists opti-
mizes functional status. Healthcare professionals have the responsibility of 
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providing ongoing assessment and intervention for geriatric cancer survi-
vors across the cancer care continuum. 
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Surgical Care of Head and 
Neck Cancers

Raymond J. Scarpa, DNP, AOCN® 

Introduction

Carcinomas of the head and neck region include anatomic sites from the 
base of skull to the clavicle such as the lips, oral cavity, pharynx, larynx, neck, 
nose, paranasal sinuses, and skull base (see Figure 7-1). Malignancies of the 
salivary, thyroid, and parathyroid glands and skin malignancies on the face 
and neck can also be included. Squamous cell carcinomas are the most com-
mon histopathology and comprise about 90% of all head and neck malig-
nancies (Forastiere et al., 2008).

Cancers of the head and neck can be disfiguring and affect an indi-
vidual’s ability to breathe, eat, and communicate. Surgical intervention 
remains the cornerstone of treatment, and successful outcomes are in-
fluenced by the proficiency and communication of the multidisciplinary 
team (Carty et al., 2012). 

Oral Cavity Cancer

Malignant lesions of the oral cavity include the anterior two-thirds of 
the tongue, floor of the mouth, buccal mucosa, gingiva, hard and soft pal-
ate, retromolar trigone, and lips. To some extent the oral cavity is contig-
uous with the oropharynx. However, the oral cavity is separated from the 
oropharynx by the junction of the hard and soft palate, the circumvallate 
papillae, and the anterior tonsillar pillars. The oropharynx consists of the 
palatine tonsils, posterior tonsillar pillars, base of the tongue, glossoepi-
glottic fold, pharyngeal epiglottic fold, valleculae, and oropharyngeal walls 
(Shariff, 2010).
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Preprocedure

Following confirmation of malignancy with fine needle aspiration or tis-
sue biopsy, a computed tomography (CT) scan or positron-emission tomog-
raphy with CT (PET/CT) is obtained to provide clinical data about the size 
of the primary lesion, depth of invasion, and metastatic disease (Lander, 
Baloch, McGrath, Loevner, & Mandel, 2012). If extensive reconstruction is 
anticipated, vascular studies may be ordered to establish the quality and pa-
tency of vessels from the donor and recipient sites (Harris et al., 2012). Pro-
phylactic percutaneous endoscopic gastrostomy feeding tube insertion may 
be planned in anticipation of the need for extended supplementary nutri-
tion (Jack, Dawson, Reilly, & Shoaib, 2011). 

Procedure
Treatment of oral cavity carcinomas consists of surgical resection of the 

primary lesion, with or without neck dissection. Early-stage cancers in the 

Figure 7-1. Anatomic Structures of the Head and Neck

Note. From “SEER Training Modules: Site-Specific Modules—Head & Neck Cancer,” by the National Can-
cer Institute Surveillance, Epidemiology, and End Results (SEER) Program, n.d. Retrieved from http://
training.seer.cancer.gov/head-neck/anatomy/overview.html.
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anterior two-thirds of the tongue require a partial glossectomy with 1–2 
cm clear margins and will result in minimal speech or swallowing deficits  
(Forastiere et al., 2008). 

Patients with advanced disease pose challenges related to local tumor 
control, reconstruction of surgical deficits, and maintenance of acceptable 
functional and cosmetic outcomes (Scarpa, 2009). Advanced lesions may 
require a total glossectomy, removal of surrounding structures, and exten-
sive reconstruction of muscular, mucosal, dermal, or bone defects. A split-
thickness skin graft (STSG) or pedicle tissue/muscle flap is necessary for 
closure of the surgical site. Donor sites for free flap tissue reconstruction 
include the radial forearm, the anterior lateral thigh, the scapula, or a fib-
ular osteocutaneous flap to reconstruct the mandible (Ross et al., 2012). 
Combinations of the various grafts and flaps may be used to obtain optimal 
function and cosmetic effects. A tracheotomy offers unhindered access to 
the oral cavity intraoperatively and ensures a patent airway postoperative-
ly until swelling subsides.

Post Procedure
Patients with extensive surgical resections and reconstruction require 

constant surveillance in the postoperative period with continual obser-
vation of flaps for circulatory viability. The arterial blood flow is mon-
itored with a handheld or implantable Doppler ultrasound. The most 
common cause of flap failure is venous congestion, which is evidenced 
by bluish discoloration, swelling, and change in capillary refill (Spiegel 
& Polat, 2007). If this is observed, immediate surgical exploration occurs 
to remove clots and repair any leaking vessel anastomoses. If surgery is 
delayed, medicinal leech therapy may be employed to help ensure sur-
vival of the flap (Ross et al., 2012). Postoperative anticoagulant therapy 
with aspirin, heparin, or low-molecular-weight heparin aids in clot pre-
vention. Drains placed in the surgical site prevent fluid buildup and ten-
sion on the suture lines; consistency, odor, and amount of drainage must 
be monitored. 

Nutritional support is paramount to adequate wound healing. In ad-
dition to IV hydration, a gastric feeding tube may be used postopera-
tively to ensure adequate caloric intake (Jack et al., 2011). Challenges 
related to verbal communication are dependent on the degree of post-
operative swelling, presence of a tracheotomy, and the extent of surgery. 
Assurance of ongoing communication with the healthcare team is essen-
tial to decrease anxiety and increase independence. Paper and pencil or 
picture cards are helpful to encourage patients to express themselves. 
Referral to speech pathology may be beneficial based on the extent of 
surgery and anticipation of an extended or permanent tracheotomy 
(Carty et al., 2012). 
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Laryngeal Cancer

Carcinomas of the larynx typically present with symptoms of voice chang-
es, hoarseness, increasing shortness of breath, or difficulty breathing. 

Preprocedure
In select cases, a biopsy of the suspected lesion on the larynx is performed 

with the patient under anesthesia in the operating room. Direct visualiza-
tion of the upper aerodigestive tract is accomplished with the use of special 
ridged endoscopes. The airway can be assessed and the need for a tracheoto-
my determined. Following confirmation of the malignancy, a PET/CT is ob-
tained to determine the extent of disease and presence of metastatic disease. 

Procedure
Surgical management of T1, T2, and some select T3 supraglottic lesions 

requires a supraglottic laryngectomy, neck dissection, and tracheotomy. It is 
indicated for lesions that are limited to the epiglottis, infrahyoid and supra-
hyoid epiglottis, ventricular folds, and aryepiglottic folds. The superior edge 
of the incision is typically at the level of the hyoid bone. This procedure can 
be modified to include areas at the base of the tongue, the glottis, and the 
paraglottic space or extended laterally to include the pyriform sinus and one 
arytenoid cartilage. The routine supraglottic laryngectomy will remove the 
hyoid bone, upper half of the thyroid cartilage, epiglottis, false cords, aryepi-
glottic folds, and ventricle. The patient can be decannulated once the air-
way is determined to be adequate (Forastiere et al., 2008). This procedure 
is not indicated when there is fixation or impaired mobility of the true vocal 
cords, tumor within 5 mm of the anterior commissure, or thyroid cartilage 
involvement. Patients with chronic pulmonary disease with a forced expira-
tory volume of less than 50% may not be candidates for this procedure, nor 
are patients who have chronic swallowing disorders (Mücke et al., 2012). A 
neck dissection is usually indicated and is the first step in this procedure. It 
is typically performed on the side that has the majority of the tumor burden 
or palpable neck disease. 

Conventional surgical management for early-stage lesions of the glottis 
includes a cordectomy, which removes the affected vocal cord. This pro-
cedure can be done only when the lesion does not extend to the anterior 
commissure or arytenoid cartilage. A partial vertical hemilaryngectomy is 
one of several partial laryngectomy procedures that involve resection of ap-
proximately half of the larynx. It is limited to lesions that do not extend to 
the posterior commissure, arytenoids, or thyroid cartilage (Forastiere et al., 
2008).
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A CO2 laser is a novel technique used to perform a transoral endoscopic 
approach to resecting small lesions on the vocal cords or supraglottis. Ro-
bot-assisted surgical resection can also be used, although it is reserved for 
well-circumscribed lesions in the glottic and supraglottic areas. In studies 
comparing the two techniques, robot-assisted surgery was not more favor-
able over the traditional approach as measured by surgical time, cost, and 
postoperative drainage (Kayhan, Kaya, & Sayin, 2012). Advanced lesions 
of the larynx require a total laryngectomy, which removes the entire lar-
ynx, hyoid bone, and the thyroid and cricoid cartilages. A permanent sto-
ma is created by fastening the trachea to the skin of the anterior neck. Air 
can no longer enter the upper aerodigestive tract, which results in a loss 
of smell and taste as well as an inability to sneeze, sniff, or blow the nose 
(Mücke et al., 2012). 

Post Procedure
Postoperative care of the patient following a laryngectomy requires main-

tenance of an adequate airway, nutritional and emotional support, and a 
communication plan. The new laryngeal stoma needs vigilant observation, 
as the suture material, which secures the trachea, acts as a trap for dried mu-
cus and bronchial secretions and may cause the diameter of the stoma to 
narrow. A laryngectomy tube is placed in the stoma once the patient is fully 
recovered from the operative procedure. This tube assists in maintaining pa-
tency of the airway and diameter of the stoma until the stoma is healed. Hu-
midified oxygen or air is used to decrease the viscosity of secretions and to 
provide moisture to the air. Upon discharge to home, the use of a cool mist 
vaporizer or humidified air compressor decreases the viscosity of secretions 
and allows them to be cleared by coughing. Patients need to be taught how 
to suction and care for the stoma (Scarpa, 2009). 

Patients and family members need assistance with the arduous task of 
communication. A writing tablet with a pen or pencil and picture boards or 
cards provide the patient with the means to communicate in the immedi-
ate postoperative phase. Referral to speech pathology provides the patient 
an opportunity to be taught the use of an electrolarynx. This device produc-
es a vibratory sound that when placed on the appropriate area of the neck 
transmits this sound to the oral cavity and upper pharynx. The sound is con-
verted to words by use of the musculature of the tongue and oral cavity. The 
speech pathologist can also teach esophageal speech, which enables the pa-
tient to swallow and expel air in a controlled burp that vibrates the posteri-
or pharynx. This creates a sound that is converted to words by the muscula-
ture and tongue in the oral cavity (Carty et al., 2012). 

The speech pathologist can also evaluate the patient for a surgical pro-
cedure called a tracheoesophageal puncture (TEP). This procedure will al-
low for communication without the use of an electrolarynx and is similar to 
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esophageal speech. The surgeon creates a puncture wound on the posteri-
or wall of the trachea within the laryngeal stoma. A catheter is placed into 
the puncture wound to create a fistula between the esophagus and trachea. 
Once the fistula is created, a small one-way valve device is placed into the 
tract. The patient is taught how to get air into the esophagus, cover the sto-
ma, and force the air into the soft tissues of the pharynx, which allows them 
to vibrate and create a sound that is converted to words (Carty et al., 2012). 
Routine assessment of the stoma is important to assess the diameter and pa-
tency and to rule out any recurrent disease. Suspicious lesions near the sto-
ma need to be biopsied to determine malignancy.

Metastatic Neck Cancer

Preprocedure
A fine needle aspiration of a suspicious lymph node can confirm meta-

static neck disease (Lander et al., 2012). A CT or PET/CT scan is used to de-
termine the extent of neck disease and adherence to and encasement of sur-
rounding vessels or other nonlymphatic structures. Surgical management of 
metastatic disease in the neck is accomplished by a neck dissection. 

Procedure
The four types of neck dissections are radical, modified radical, selective, 

and extended radical neck dissection. The radical neck dissection removes 
the fascia and all lymphatic structures from level I through level V in the 
neck, submandibular gland, jugular vein, sternocleidomastoid muscle, and 
spinal accessory and greater auricular nerves (see Figure 7-2). In the radical 
neck dissection, the incision begins at the level of the mastoid process and is 
extended approximately two fingerbreadths below the angle of the mandi-
ble to the anterior edge. A second incision is made midpoint to the first inci-
sion and extends over the posterior aspect of the sternocleidomastoid mus-
cle in a lazy “S” manner and approaches the midclavicle (Forastiere et al., 
2008). The lazy “S” shaped incision is associated with less scar contraction 
than a straight incision because the tissue within the curves of the “S” shape 
can stretch. Cosmetic and functional limitations occur from this procedure 
including a flat cosmetic deformity in the neck caused by the removal of the 
sternocleidomastoid muscle, limited range of motion, shoulder droop, and 
atrophy (Mücke et al., 2012).

The modified neck dissection removes all lymphatic structures from lev-
els I through V but preserves one or more of the nonlymphatic structures. 
The incisions are similar, as are the cosmetic and functional restrictions. 
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Preservation of the internal jugular vein is an important consideration in or-
der to reduce facial swelling from disrupted lymphatic drainage. If this ves-
sel needs to be sacrificed bilaterally, the procedures should be staged at least 
one to two weeks apart to allow for the development of collateral circulation 
(Ross et al., 2012; Spiegel & Polat, 2007). 

The selective neck dissection removes lymphatic structures at specified 
levels in the neck that are associated with the primary tumor. An extended 
radical neck dissection removes additional lymphatic structures found in the 
paratrachea, mediastinum, or parapharyngeal regions, as well as nonlym-
phatic structures such as the carotid artery, vagus nerve, hypoglossal nerve, 
and overlying skin in the neck (Forastiere et al., 2008).

Post Procedure
Careful assessment of the surgical wound is essential as swelling could 

be an indication of bleeding and necessitate a return to the operating 
room. Wound drainage needs to be monitored for consistency, amount, 

Figure 7-2. Tissue Exposure in a Radical Neck Dissection

Note. Figure courtesy of Raymond J. Scarpa, DNP, AOCN®. Used with permission.



72       Surgical Oncology Nursing

odor, and color. A milky, odorless discharge from the drain especially after 
ingesting lipids or fats may indicate a chyle leak (Nussenbaum, Liu, & Si-
nard, 2000). Cloudy discharge with a foul odor may indicate a salivary fis-
tula, which can be confirmed by an amylase test. Healing requires a length-
ened time for the drain to be in place, compression, frequent dressing 
changes to promote granulation to close the fistula, and antibiotic ther-
apy. If this treatment is unsuccessful, surgical repair is indicated (Scarpa, 
2009). 

Evaluation of the surrounding skin and suture line is important to de-
termine the development of necrosis of the skin flap or infection. Wound 
healing can be compromised secondary to prior chemotherapy and/or ra-
diation therapy, diabetes, hypertension, peripheral vascular disease, smok-
ing history, or malnutrition. A vacuum-assisted closure (wound VAC) is used 
to apply negative pressure to the wound, remove excess fluids, and increase 
blood flow to promote granulation tissue formation. This type of treatment 
was reported to be successful with chronic diabetes–associated leg wounds 
but is not as successful with other types of wounds (Xie, McGregor, & Den-
dukuri, 2010). 

Sinonasal Cancer

Although rare, carcinomas of the sinonasal tract can occur in the max-
illary, ethmoid, frontal, and sphenoid sinuses. Surgery alone remains the 
cornerstone for treatment of early-stage T1–T2 maxillary lesions, whereas 
larger T3–T4 lesions require multimodal therapies (Goldenberg, Tufano, & 
Goldstein, 2005). 

Preprocedure
Diagnostic tests include a CT scan and magnetic resonance imaging; a 

PET/CT scan is included if metastatic disease is suspected. Biopsy is ob-
tained after radiologic confirmation. This will avoid biopsy of normal dura 
that may have herniated into a sinus or nasal cavity (creating a cerebrospinal 
fluid [CSF] leak) or a hypervascular lesion that will cause excessive bleeding 
in the office setting (Goldenberg et al., 2005).

Procedure
The lateral rhinotomy approach can access the contents of the nasal 

cavity, paranasal sinuses, and the nasopharynx with an incision from the 
nostril around the alar groove, along the side of the nose, over the upper 
lateral cartilage, and around the frontal process of the maxilla to the medi-
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al canthus and medial end of the eyebrow. The Weber-Fergusson approach 
extends the incision to divide the upper lip and includes an incision under 
the eye for larger tumors. The lateral rhinotomy approach is used for en 
bloc resections of the ethmoid labyrinth and the wall between the antrum 
and nasal cavity. It can also be used for resection of tumors that are limited 
to the anterior nasal cavity, adjacent to the medial third of the maxillary and 
ethmoid sinuses. Other maxillectomy approaches include the midfacial de-
gloving approach with an incision under the lip and extensive subcutane-
ous dissection to expose the maxilla without an external incision (Dalgorf 
& Higgins, 2008; Goldenberg et al., 2005). Extensive tumors that involve 
the orbital contents may require orbital exenteration. Tumors extending 
to or through the skull base require a combined maxillectomy and neuro-
surgical resection, often referred to as a craniofacial resection (Goldenberg  
et al., 2005).

Reconstruction is dependent on the surgical defect. STSG can be used 
to line the cavity created by a small surgical maxillary resection. A bolster 
or reinforced nonadherent packing is placed over the STSG to secure it 
in place. This bolster temporally fills the surgical defect, allowing for intel-
ligible speech and swallowing to occur, and is removed five to seven days 
postoperatively. Defects of the upper gingiva and hard palate may require a 
prosthetic device known as a maxillary obturator to provide separation of the 
mouth from the nasal cavity. This improves voice quality and prevents nasal 
regurgitation of oral intake (Goldenberg et al., 2005).

Larger defects may require microvascular myocutaneous free flaps to 
fill in the soft tissue defect, especially if the orbital contents or skull base 
are removed. Additional problems after maxillectomy may include loss 
of smell and taste, cosmetic facial deformities, foul odor due to crust-
ing of mucus and food, and speech and swallowing difficulties (Dalgorf 
& Higgins, 2008). Eye symptoms may occur such as diplopia, epiphora, 
and exo phthalmos, especially when the orbital floor and medial wall are  
resected. 

Post Procedure
Coughing or any Valsalva-type maneuvers that will increase intracranial 

pressure must be avoided to prevent a CSF leak. The head of the bed should 
be elevated at 30° to avoid intracranial pooling of venous blood and CSF. If a 
lumbar drain is used, it is clamped on the second or third postoperative day 
and removed on day 4 if no evidence of a CSF leak is present. Patients are 
monitored closely for changes in neurologic status (Scarpa, 2009). Sudden 
changes in mental status may be a sign of pneumocephalus; stat imaging is 
obtained to observe for presence of air in the cranial cavity. If air is present, 
patients are returned to the operating room emergently for surgical decom-
pression and repair. 
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Accidental dislodging of the packing can result in aspiration or choking. 
Nasal regurgitation of oral intake can occur with an ill-fitting or temporary 
obturator. A nasogastric feeding tube may be necessary to ensure adequate 
caloric intake during the postoperative period. Crusted secretions can accu-
mulate within the nasal cavity and lead to persistent nasal congestion and 
foul odor. Endoscopic nasal debridement may be necessary in the outpa-
tient setting to remove this material. 

Thyroid Cancer

Preprocedure
Histologic confirmation of malignancy is accomplished by a fine nee-

dle aspiration of the lesion, with or without ultrasound guidance (Land-
er et al., 2012). Baseline calcium, parathyroid hormone (PTH), and thy-
roid studies are obtained to confirm values and allow for monitoring of 
acute changes in the postoperative period. Surgery may be delayed in or-
der to normalize the values with thyroid supplementation. Patients who 
have had previous bariatric surgery may be at risk for altered absorp-
tion of calcium replacement. Hyperthyroid patients with abnormal thy-
roid levels are at risk for acute hypocalcemia postoperatively (Harris et 
al., 2012). 

Procedure
When atypical cells are noted, a thyroid lobectomy is performed with re-

moval of the designated half of the thyroid. An intraoperative frozen section 
is performed of the lesion; when the interim pathology indicates a malig-
nancy, a total thyroidectomy is performed. When a partial thyroidectomy is 
performed and the final pathology indicates a malignancy, the patient must 
return to the operating room for a second procedure to remove the remain-
ing half of the gland. 

Minimally invasive video-assisted thyroidectomy uses an endoscopic ap-
proach with magnification. This technique minimizes the size of the inci-
sion, identifies nerves and vessels, and attempts to minimize the risk of inju-
ry to these structures by allowing for a magnified view. Studies have shown 
improved swallowing, better voice quality, and less postoperative pain (Shar-
ma & Barr, 2013). It is best used in select cases where the lesion is small 
and the surgeon is well experienced in endoscopic approaches to this area 
(Sharma & Barr, 2013). 

Bipolar electrocautery has also demonstrated decreased thermal dam-
age to surrounding tissues, nerves, and parathyroid glands and can shorten 
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operative time. Additionally, ultrasonic dissectors decrease thermal injury 
through generation of ultrasonic motion for coagulation of tissue (Sharma 
& Barr, 2013).

Post Procedure
Total thyroidectomy patients require close observation in the immedi-

ate postoperative period to monitor for bleeding that may present with 
neck swelling, pain, or symptoms of compromised airway (Sharma & Barr, 
2013). The use of drains in thyroid surgery remains controversial. No de-
finitive evidence suggests that drains will prevent hematoma or seroma for-
mation. Nonsuction drains are not recommended because of the risk of 
infection and need for multiple dressings and tape, which can obscure ar-
eas of the neck and any hematoma development (Sharma & Barr, 2013). 

Surgical risks in these procedures include damage to the recurrent la-
ryngeal nerve resulting in hoarseness or breathy quality to the voice and 
damage to or incidental removal of the parathyroid glands. Voice-related 
symptoms can resolve within six months if the nerve was not transected 
(Sharma & Barr, 2013). 

Hypoparathyroidism may occur after thyroid surgery secondary to 
compromised parathyroid glands from direct trauma, compromised 
blood flow, or incidental removal. The four small pea-shaped parathy-
roid glands are responsible for the production of PTH and the regula-
tion of serum calcium. As PTH level rises, both bone and renal reab-
sorption of calcium occur. This stimulates the production of vitamin D, 
which increases serum calcium levels; PTH also increases the renal ex-
cretion of phosphorus (Sharma & Barr, 2013). Routine laboratory blood 
work in the postoperative period is required to monitor calcium and 
phosphorus levels. Clinical indications of hypocalcemia are the pres-
ence of Chvostek or Trousseau signs. Chvostek sign is the presence of 
facial twitching or contraction when the facial nerve is stimulated by 
tapping the face near the preauricular area. Trousseau sign is the invol-
untary contraction of the hand or wrist elicited by inflating a blood pres-
sure cuff on the arm. Oral calcium supplementation is used to replace 
calcium stores, and IV calcium boluses are administered when immedi-
ate replacement is necessary as evidenced by low serum calcium levels 
and extreme symptoms.

Patients who have undergone removal of the entire thyroid gland 
should be started on levothyroxine when discharged, although they will 
need to stop this medication prior to receiving radioactive iodine treat-
ment or radioiodine scanning (Sharma & Barr, 2013). Referral to an en-
docrinologist is beneficial to monitor the proper thyroid replacement 
dosing and schedules associated with postoperative radioactive iodine 
treatment. 
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Parathyroid Cancer

Parathyroid cancer is extremely rare. It occurs in 1% of individuals diag-
nosed with hyperparathyroidism. Its incidence is less than 1% with a famil-
ial etiology and usually presents with elevated calcium levels of more than 
14 mg/dl (Norton, 2001). There is no known medical treatment for this 
disease. Because of its rarity, controlled trials are difficult to conduct (Kim, 
2013). 

Preprocedure
Patients present with severe hypercalcemia. Medical management to con-

trol this condition is needed preoperatively. Patients undergo diuresis with 
isotonic saline and furosemide. Bisphosphonates may also be used (Kim, 
2013). Patients may present with a palpable mass. A CT scan is useful to de-
termine local invasion or distant metastatic disease. Diagnosis is ascertained 
by severely elevated calcium and intact PTH levels (Norton, 2001). 

Procedure
The goal of surgical intervention is to remove the entire tumor and any 

surrounding adherent tissue along with the thyroid lobe on the side of the 
lesion. Any suspicious lymphatic structures should also be removed at the 
time of surgery (Kim, 2013). 

Preservation of the laryngeal nerve should be considered. If a vocal cord 
was found to be immobile preoperatively, then sacrifice of the nerve is in-
dicated. Removal of both the right and left recurrent laryngeal nerves will 
require a permanent tracheotomy (Norton, 2001). Once the specimen has 
been removed, the pathologist can make a definitive diagnosis of carcino-
ma. Intraoperatively one can have a high suspicion of malignancy based on 
appearance. A malignant parathyroid gland appears firm and whitish-gray 
and is diffusely invasive. A nonmalignant lesion such as a parathyroid adeno-
ma usually presents as a reddish-brown mass that is soft, mobile, and nonin-
vasive (Norton, 2001). Pathologic confirmation is made by frequency of mi-
tosis, fibrosis, local invasion, vascular invasion, and nuclear pleomorphism 
(Norton, 2001).

Post Procedure
Postoperative care is similar to that for patients who underwent thy-

roid surgery. Hungry bone syndrome may be profound in these patients 
because of the previous high calcium levels and needs to be monitored 
(Kim, 2013). 
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Conclusions

This chapter provides a review of the common surgical procedures in 
head and neck malignancies. Pre- and postoperative assessment and care 
are essential to a successful outcome. Challenges regarding functional out-
comes, cosmesis, nutritional support, and the ability to interact with the en-
vironment can be overwhelming for the patient and family. The multidisci-
plinary team plays a critical role in attempting to overcome these obstacles. 
Nurses working with these patients must anticipate these challenges and ac-
cess available support both in and outside the healthcare system. Optimal 
outcomes are dependent on evidence-based interventions.

References

Carty, S.E., Doherty, G.M., Inabnet, W.B., Pasieka, J.L., Randolph, G.W., Shaha, A.R., … Tuttle, 
R.M. (2012). American Thyroid Association statement on the essential elements of interdis-
ciplinary communication of perioperative information for patients undergoing thyroid can-
cer surgery. Thyroid, 22, 395–399. doi:10.1089/thy.2011.0423

Dalgorf, D., & Higgins, K. (2008). Reconstruction of the midface and maxilla. Current Opinion in  
Otolaryngology and Head and Neck Surgery, 16, 303–311. doi:10.1097/MOO.0b013e328304b426

Forastiere, A.A., Ang, K.K., Brizel, D., Brockstein, B.E., Burtness, B.A., Cmelak, A.J., … Wor-
den, F. (2008). Head and neck cancers. Journal of the National Comprehensive Cancer Network, 
6, 646–695. Retrieved from http://www.jnccn.org/content/6/7/646.long

Goldenberg, D., Tufano, R.P., & Goldstein, B.J. (2005). Malignant tumors of the sinonasal tract. 
Journal of Postgraduate Medicine, 51, 35. Retrieved from http://www.jpgmonline.com/text 
.asp?2005/51/1/35/14541 

Harris, R., Ryu, H., Vu, T., Kim, E., Edeiken, B., Grubbs, E.G., & Perrier, N.D. (2012). Modern 
approach to surgical intervention of the thyroid and parathyroid glands. Seminars in Ultra-
sound, CT, and MRI, 33, 115–122. doi:10.1053/j.sult.2012.01.005

Jack, D.R., Dawson, F.R., Reilly, J.E., & Shoaib, T. (2011). Guideline for prophylactic feeding 
tube insertion in patients undergoing resection of head and neck cancers. Journal of Plastic, 
Reconstructive, and Aesthetic Surgery, 65, 610–615. doi:10.1016/j.bjps.2011.11.018

Kayhan, F.T., Kaya, K.H., & Sayin, I. (2012). Transoral robotic cordectomy for early glottic car-
cinoma. Annals of Otology, Rhinology, and Laryngology, 121, 497–502. 

Kim, L. (2013, September 11). Parathyroid carcinoma treatment and management. Retrieved 
from http://emedicine.medscape.com/article/280908-treatment

Lander, J.E., Baloch, A.W., McGrath, C., Loevner, L.A., & Mandel, S.J. (2012). Thyroid nod-
ule fine-needle aspiration. Seminars in Ultrasound, CT, and MRI, 33, 158–165. doi:10.1053/ 
j.sult.2011.12.002

Mücke, T., Koschinski, J., Wagenpfeil, S., Wolff, K.-D., Kanatas, A., Mitchell, D.A., … Kesting, 
M.R. (2012). Functional outcome after different oncological interventions in head and neck 
cancer patients. Journal of Cancer Research in Clinical Oncology, 138, 371–376. doi:10.1007/
s00432-011-1106-x

Norton, J.A. (2001). Neoplasms of the endocrine system. In K.I. Bland, J.M. Daly, & C.P. Karak-
ousis (Eds.), Surgical oncology: Contemporary principles and practice (pp. 1055–1067). New York, 
NY: McGraw-Hill.



78       Surgical Oncology Nursing

Nussenbaum, B., Liu, J.H., & Sinard, R.J. (2000). Systematic management of chyle fistula: The 
Southwestern experience and review of the literature. Otolaryngology—Head and Neck Sur-
gery, 122, 31–38. 

Ross, G., Yia-Kotola, T.M., Goldstein, D., Zhong, T., Gilbert, R., Irish, J., … Neiligan, P.C. (2012). 
Second free flaps in head and neck reconstruction. Journal of Plastic, Reconstructive, and Aes-
thetic Surgery, 65, 1165–1168. doi:10.1016/j.bjps.2012.03.035

Scarpa, R. (2009). Surgical management of head and neck carcinoma. Seminars in Oncology 
Nursing, 25, 175–182. doi:10.1016/j.soncn.2009.05.007

Shariff, S. (2010). Fundamentals of surgical pathology. New Delhi, India: Jaypee Brothers Medi-
cal Publishers.

Sharma, P.K., & Barr, L.J. (2013, June 17). Complications of thyroid surgery. Retrieved from 
http://emedicine.medscape.com/article/852184-overview#aw2aab6b4

Spiegel, J.H., & Polat, J.K. (2007). Microvascular flap reconstruction by otolaryngologists: 
Prevalence, postoperative care, and monitoring techniques. Laryngoscope, 117, 485-490. 
doi:10.1089/MLG.0b013e31802e6366

Xie, X., McGregor, M., & Dendukuri, N. (2010). The clinical effectiveness of negative pressure 
wound therapy: A systematic review. Journal of Wound Care, 19, 490–495.



79

C H A P T E R  8

Surgical Care of Breast Cancer
Joanne L. Lester, PhD, CNP, AOCN®

Introduction

Breast cancer remains the most common cancer diagnosed in women 
and the second leading cause of cancer deaths in women (American Cancer 
Society [ACS], 2013). To understand the broad spectrum of breast cancer–
related surgery, one must understand the progressive trajectory of breast 
cancer pathology and the anatomy and physiology of the breast. 

Breast cancer diagnoses often are made after a routine screening mam-
mogram or after an individual discovers a lump in the breast. Suddenly, the 
patient’s world is turned upside down because breast cancer has few fore-
warning symptoms. Patients and families are faced with myriad treatment 
choices and decisions and feel extreme pressure to rapidly learn the mate-
rial and make a decision. Nurses who provide care for newly diagnosed pa-
tients with breast cancer should empathize with their emotional turmoil and 
learn the full complement of treatment options, understand the rationale 
behind choices made, and provide a high level of patience as newly diag-
nosed patients navigate the educational and decisional byways. 

Breast Anatomy

The breasts (see Figure 8-1) are composed of bilateral mammary glands 
and a large network of lymph nodes (see Figure 8-2) that drain the breast 
tissue, which includes the axillary, internal, and supra- and infraclavicular 
nodes. The breast tissue is composed of lobules, the ductal system, and the 
nipple and areolar complex as well as supportive Cooper ligaments, subcu-
taneous fat, and glandular and connective tissue. The superficial breast con-
sists of mammary tissue that lies atop the chest wall and pectoralis major and 
minor muscles and extends vertically from the posterior margin of the clavi-
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cle to the inframammary fold on the chest wall. Horizontally, the superficial 
breast tissue is present bilaterally from the lateral edge of the sternum to the 
midaxillary line on the respective side. The normal male breast consists of a 
nipple, areola, glandular tissue, fat, and skin (National Comprehensive Can-
cer Network [NCCN], 2013; Zurrida et al., 2011).

Biopsy Techniques

For palpable lesions (see Table 8-1), biopsy options include fine nee-
dle aspiration (FNA), core needle biopsy (with or without ultrasound guid-
ance), or incisional or excisional biopsy (Carlson et al., 2011; NCCN, 2013). 
Open incisional or excisional biopsies should be confined to the second bi-
opsy of the lesion and performed only if more tissue is needed to reexamine 
a preinvasive condition, such as atypical ductal hyperplasia (ADH), atypical 
lobular hyperplasia (ALH), or lobular carcinoma in situ (LCIS) (Kounala-
kis et al., 2011), or to confirm a malignancy when the core biopsy is nega-
tive and the clinical suspicion is very high (Carlson et al., 2011; NCCN, 2013; 
Simpson, Gale, Fulford, Reis-Filho, & Lakhani, 2003). 

Fibrous tissue

Fatty tissue

Mammary gland

Mammary duct

Figure 8-1. Anatomic Representation of the Female Breast 

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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For nonpalpable (see Table 8-1) abnormalities observed on radio-
graphic images, guidance is required to successfully target and biopsy 
the lesions of concern. When the area of concern revolves around suspi-
cious microcalcifications, a stereotactic core needle biopsy is performed 
(Simpson et al., 2003). The woman lies prone on the table; the breast of 
concern drops through an opening in the table and is compressed be-
tween two clear Plexiglas plates. A mammographic image confirms the 
location of the microcalcifications. Several core needle biopsies are ob-
tained and reexamined radiographically to verify that the specimen con-
tains the microcalcifications. A titanium clip is placed in the breast at the 
point of biopsy; this clip is visible on future radiographic images. 

A needle-localization biopsy is performed to locate the area of concern 
for an excisional biopsy. This operation is performed under local anesthe-
sia, controlled conscious sedation, or general anesthesia, depending on the 
location of the lesion and a host of other factors.

Lymph nodes

Nipple
Areola

Underarm Lymph Nodes

Figure 8-2. Regional Lymph Nodes in the Female Axilla

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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Table 8-1. Techniques for Biopsies of Palpable and Nonpalpable Lesions

Type of Breast 
Lesion

Biopsy 
Recommendation Expected Outcome

Nonpalpable lesion on 
mammogram or mag-
netic resonance im-
aging

Stereotactic biopsy Using the stereotactic machine in radi-
ology, tiny slivers of tissue are removed 
from the lesion. Pathologic data are pro-
vided.

Needle-localization  
biopsy

Using mammographic or ultrasound 
guidance, a wire or wires are placed at 
the site of the lesion; a surgeon makes 
an incision at the site of wire and fol-
lows it down to the lesion. The proce-
dure is used to remove the entire lesion 
or area if warranted or if stereotactic  
biopsy indicates atypia or lobular carci-
noma in situ. The procedure provides a 
pathology report of the entire lesion.

Nonpalpable lesion on 
ultrasound

Ultrasound-guided 
core biopsy

The lesion is located using ultrasound 
probe. A core needle biopsy is obtained 
using a spring-activated core biopsy 
gun. Slivers of tissue are removed from 
the lesion. Pathologic data are provided.

Palpable lesion Fine needle aspiration A fine needle aspiration is performed 
using a 21-gauge needle and 12 ml sy-
ringe. A cytology report is obtained with 
“yes” or “no” report of cancer. The pro-
cedure is useful to discern solid versus 
cystic structures.

Core needle biopsy A core needle biopsy is obtained using 
a spring-loaded needle biopsy gun. Sliv-
ers of tissue are removed from the le-
sion. Pathologic data are provided.

Excisional or incision-
al biopsy

An incision is made adjacent to the le-
sion. In an excisional biopsy, the entire 
lesion is removed; an incisional biop-
sy obtains a portion of the mass for ex-
amination. Excisional biopsy is used to 
completely remove a benign lesion or 
to verify findings of malignancy should 
a core needle biopsy be negative with 
high clinical suspicion. A full pathologic 
report is provided.

Note. Based on information from Carlson et al., 2011; Kounalakis et al., 2011; National Comprehensive 
Cancer Network, 2013; Simpson et al., 2003.
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Noninvasive Breast Cancer

High-Risk Markers

ADH, ALH, and LCIS represent a spectrum of ductal and lobular neopla-
sia that are typically noted as incidental findings on fine needle aspirates, bi-
opsy, or definitive surgery for breast cancer. ADH indicates an increased risk 
of noninvasive or invasive ductal cancer due to cellular proliferation and ab-
normal arrangement of the cells. ALH represents cellular proliferation of 
the lobular cells and may represent tissue of a higher cytologic grade. When 
ADH or lactate dehydrogenase is identified on a fine needle aspirate or core 
needle biopsy, an open needle localization biopsy is necessary to target the 
area and remove surrounding tissue to rule out a higher grade abnormality 
or malignancy (Kounalakis et al., 2011). 

Lobular Carcinoma in Situ 
LCIS is an occult finding that is generally not evident on physical exami-

nation or in imaging studies. LCIS is often multicentric (50%) and contra-
lateral (30%) and may be linked with mammographic microcalcifications 
(Kounalakis et al., 2011). If LCIS is incidentally found on surgical biopsy, it 
is not necessary to clear margins because of its multicentric nature. The re-
mainder of LCIS cells will not turn into an invasive cancer but rather serve 
to identify the high-risk status. Women older than age 60 diagnosed with 
LCIS are more likely to develop invasive cancer (25%) versus premeno-
pausal women (8.3%) because of the presence of abnormal proliferation 
in older, postmenopausal women. Regardless of age, if LCIS is found on 
core biopsy, a needle-localization excisional biopsy should be performed 
because 25%–31% of core biopsies contain evidence of ductal carcinoma 
in situ (DCIS) or invasive cancer (Kounalakis et al., 2011). A review of the 
biologic characteristics of LCIS and personal and family history may help 
to determine the threat of invasive disease and the chosen prevention plan 
with close follow-up, chemoprevention (e.g., tamoxifen), or bilateral mas-
tectomy (Kounalakis et al., 2011).

Ductal Carcinoma in Situ
DCIS is a proliferation of malignant epithelial cells within the breast 

parenchyma without evidence of invasion across the basement mem-
brane, hence the name in situ. DCIS, also known as intraductal carcino-
ma, is referred to as a stage 0 breast cancer and is the most common non-
invasive breast cancer or precancer of the breast (Simpson et al., 2003). 
These cells are protected by a cellular barrier that does not communicate 
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with lymph and blood vessels; DCIS has no potential to metastasize (Simp-
son et al., 2003). 

Surgical choices for patients with DCIS include lumpectomy or simple 
or total mastectomy (see Table 8-2). Surgical lumpectomy is aimed at exci-
sion of the area of concern with clear margins and is followed by radiation 
therapy to further reduce the risk that the lesion will recur either as DCIS 
or invasive cancer (Czyszczon, Roland, & Sahoo, 2012). The selection of 
a simple or total mastectomy as a treatment modality results in a 90% risk 
reduction (Czyszczon et al., 2012); radiation therapy is seldom necessary 
after a mastectomy unless diffuse disease is present at the margins. If the 
biopsy pathology report indicates the DCIS is high grade, an invasive can-
cer is more likely to be found in the final pathology specimen (Simpson 
et al., 2003) and a sentinel lymph node biopsy (SLNB) will often be per-
formed at the same time as the surgical intervention. For low- and medi-
um-grade DCIS, an SLNB is typically not necessary (Kumar, Puri, Gadgil, 
& Jatoi, 2012).

Table 8-2. Surgical Procedures for Prophylactic Removal of Preinvasive, 
Noninvasive, and Invasive Breast Cancers

Surgical Procedure Pathology and Rationale

Lumpectomy Atypia, lobular carcinoma in situ (LCIS), ductal carcinoma 
in situ (DCIS)

Lumpectomy, sentinel lymph 
node biopsy

DCIS high grade, invasive breast cancer

Lumpectomy, axillary node 
dissection

DCIS high grade, invasive breast cancer with positive sen-
tinel lymph node(s), palpable axillary nodes, or positive bi-
opsy of axillary nodes

Total mastectomy Widespread DCIS, or patient choice for localized treat-
ment

Total mastectomy with sentinel 
lymph node biopsy

Widespread high-grade DCIS, invasive breast cancer, or 
patient choice for localized treatment

Modified radical mastectomy 
(total mastectomy with axillary 
node dissection)

DCIS high grade, invasive breast cancer with positive sen-
tinel lymph node(s), palpable axillary nodes, or positive bi-
opsy of axillary nodes

Bilateral total mastectomy Prophylactic for LCIS, positive genetic findings (e.g., 
BRCA1/BRCA2), strong family history, or patient choice

Radical mastectomy Rarely done, although may be performed for local control 
of locally advanced cancer

Note. Based on information from Fisher et al., 2002; Kounalakis et al., 2011; National Comprehensive 
Cancer Network, 2013; Zurrida et al., 2011.
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Invasive Breast Cancer

Invasive breast cancers consist of infiltrating ductal (70%–80%), invasive 
lobular (8%–10%), and inflammatory (2%) types. Breast cancer can be divid-
ed into noninvasive carcinoma such as DCIS (stage 0), operable locoregion-
al disease (clinical stage I, II, and some IIIA), surgically difficult stage IIIA–C,  
and stage IV, metastatic disease. Systemic neoadjuvant treatment may down-
grade stages II–IIIA–C to avail successful surgical treatment (Carlson et al., 
2011; NCCN, 2013) with either a lumpectomy or mastectomy. Inflammato-
ry breast cancer is the most virulent type of breast cancer with rapid pro-
gression of disease; neoadjuvant chemotherapy followed by surgery and 
radiation therapy have contributed to improved life expectancy as well as 
improved locoregional control (Carlson et al., 2011; Dushkin & Cristofanilli,  
2011; NCCN, 2013).

Tumor Pathology

Breast cancer treatment consists of local treatment (e.g., surgery, radia-
tion therapy) and systemic therapy (e.g., hormonal therapy, chemotherapy, 
biologic therapy). Central to breast cancer treatment is the pathologic evalu-
ation of the tumor based on several prognostic and predictive factors: tumor 
histology, clinical and pathologic tumor characteristics, and stage (Dushkin  
& Cristofanilli, 2011). The clinical stage is the physical presentation of the 
breast skin and palpable parenchyma, axilla, supra- and infraclavicular 
nodes, and information gathered from pretreatment radiographic images 
and the surgeon, whereas the pathologic stage includes all information pro-
vided by the pathologist about the breast and axillary contents. The clinical 
and pathologic stages do not always match; the clinical stage is important to 
document when neoadjuvant chemotherapy is administered because suc-
cessful treatment may downgrade the pathologic stage. The greater of the 
two stages is considered the patient’s stage and level of disease (Carlson et 
al., 2011; Dushkin & Cristofanilli, 2011).

Serum and Radiographic Workup

Serum and radiologic tests are performed at the time of diagnosis in 
accordance with the clinical stage of disease and after surgery in accor-
dance with the pathologic stage. In preparation for surgery, serum elec-
trolytes, renal and liver function, alkaline phosphatase, and a complete 
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blood count are obtained (NCCN, 2013). The most important cue is to lis-
ten to the patient for new complaints, persistent pain, or a significant loss 
of energy and order diagnostic studies as indicated. In stage III and in-
flammatory disease, a metastatic workup is recommended with bone scan, 
chest and abdominal CT scans, and optional MRI of the head based on 
presence or absence of symptoms (Carlson et al., 2011; NCCN, 2013). 
When neoadjuvant chemotherapy is planned, the same laboratory tests 
are recommended. In addition, a bone scan and CT scan of the chest and 
abdomen will be obtained, pending clinical stage of disease. 

Surgical Management

Evolution of Locoregional Treatment
Surgical treatment of the breast and axilla is termed locoregional therapy. His-

torically, surgical removal of the breast involved a radical mastectomy, mean-
ing removal of all breast tissue, overlying skin, and both pectoralis muscles to-
gether with complete en bloc removal of axillary lymph nodes (Zurrida et al., 
2011). This radical surgery was often necessary because breast cancers pre-
sented as locally advanced disease with skin involvement. The Halsted-Mey-
er theory involved a radical mastectomy with removal of the internal mamma-
ry chain because the theory was that even more radical surgery would control 
the disease. Extended radical mastectomies included the internal mammary 
chain and possible placement of radiation seeds (Zurrida et al., 2011). 

Use of the modified radical mastectomy started in the 1970s with preser-
vation of the pectoralis muscles and internal mammary chain; gradually, the 
axillary dissection was modified to include level I and II nodes only, unless 
an advanced cancer required removal of the level III lymph nodes (Zurrida 
et al., 2011). A simple mastectomy was defined as removal of the pectoral fas-
cia en bloc with the breast without removing the lymph nodes. In the ear-
ly 1970s, Bernard Fisher, MD, initiated an innovative method to treat breast 
cancer, defined as breast-sparing surgery (Zurrida et al., 2011). The advent 
of the lumpectomy was a landmark change in the locoregional control of 
breast cancer. Nearly 30 years later, the lumpectomy with or without SLNB 
or axillary dissection has demonstrated the same mortality rates as a mod-
ified radical mastectomy (Fisher et al., 2002). Radiation therapy accompa-
nies the lumpectomy to complete the treatment of the breast. 

Breast-Conserving Surgery
Today, the standard of care is lumpectomy, extended resection with 

quadrantectomy, or skin-sparing mastectomy, which includes removal of 
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breast tissue, nipple and areolar complex, biopsy scar, and skin overly-
ing the cancer (i.e., if cancer is superficial) with preservation of remain-
ing skin and inframammary fold (Carlson et al., 2011; Fisher et al., 2002; 
NCCN, 2013). 

A few conditions exist in which breast-conserving treatment is contrain-
dicated: history of previous radiation therapy to the chest or breast, current 
pregnancy, diffuse suspicious-appearing microcalcifications, widespread 
disease, or positive margins that were not cleared with repeat lumpectomy 
(Carlson et al., 2011). Breast-conserving treatment may be suboptimal in 
women with connective tissue disorders that involve the skin (e.g., scleroder-
ma, lupus) or in cases where prophylactic control is indicated, such as pro-
phylactic contralateral mastectomy, positive genetic results, or positive biop-
sy with LCIS (Carlson et al., 2011).

Studies document that mastectomy with axillary node dissection (AND) 
is equivalent to lumpectomy plus AND and whole breast radiation therapy 
for stage I and II disease (Fisher et al., 2002). Risk of local recurrence is de-
creased if a radiation boost is added at the site of the tumor, which adds to 
the absolute gain in younger patients because of an anticipated longer life 
span (Carlson et al., 2011; NCCN, 2013). 

Tumor Margins
The goal of negative margins is to decrease the risk of local recur-

rence of tumor in the breast (Rizzo & Wood, 2011). There is wide spec-
ulation about the exact measurements that define a clear margin (e.g., 
1–10 mm), but scientists and surgeons universally agree that tumor at 
the inked margin is unacceptable (Rizzo & Wood, 2011). After breast-
conserving surgery, if the pathologist indicates that one or more margins 
are positive, a re-excision or mastectomy is performed at a future date. 
A re-excision of margins may be attempted for one or two positive mar-
gins, but a mastectomy is most likely indicated when multiple lumpecto-
my margins are involved by residual tumor (Fisher et al., 2002; NCCN, 
2013; Rizzo & Wood, 2011). Although additional surgical interventions 
may increase the financial and emotional costs, a third attempt to clear 
specimen margins may occur when mastectomy compromises acceptable 
physical outcomes for the woman. When mastectomy is inevitable, wom-
en should be given the opportunity to explore reconstructive options be-
fore surgery. 

Mastectomy Options
A simple or total mastectomy is necessary to manage multicentric DCIS, 

whereas a modified radical mastectomy is indicated for a large invasive tu-
mor, positive margins after lumpectomy, the presence of two invasive car-
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cinomas in separate quadrants, people with contraindications to radiation 
therapy, or patients who choose mastectomy for their surgical treatment 
(see Table 8-2) (NCCN, 2013).

A loss of one or both breasts may cause cosmetic, body image, and psy-
chosocial issues for some men and women, which may be partially over-
come by reconstructive surgery (Carlson et al., 2011). Breast surgery as 
performed by oncoplastic surgeons can include immediate or delayed re-
construction of the absent breast(s), augmentation or reduction of the 
cancerous or contralateral breast, or modification of a lumpectomy scar 
after the completion of radiation therapy. Multiple options exist for men 
and women who want to change the appearance of an absent breast or ex-
isting breast tissue with the use of surgery, implants, or autologous tissue 
(Carlson et al., 2011; NCCN, 2013). Reconstruction does not negatively af-
fect local recurrence rate or morbidity and in most cases is a safe option 
to consider. Patients with underlying diabetes or active tobacco users have 
increased risks of complications with reconstruction because of compro-
mised vasculature (see Chapter 21).

The concept of total skin-sparing mastectomy (TSSM) may be a feasible 
option in select patients. A study of 64 breasts in 43 women was conducted 
prospectively in women with prophylactic mastectomy (n = 29), invasive car-
cinoma (n = 24), and DCIS (n = 11). Preoperatively a bilateral breast MRI 
indicated absence of disease within 2 cm of the nipple areolar complex. 
Postoperative pathology reports indicated occult DCIS in the nipple areolar 
complex (3%); other complications included implant loss, total skin-sparing  
skin flap necrosis, and infection. The researchers summarized that total 
skin-sparing technique is a viable option for cosmesis (Wijayanayagam, Ku-
mar, Foster, & Esserman, 2008). A larger study of 657 breasts in 428 wom-
en indicated similar results with postoperative pathology reports of DCIS in 
nipple tissue (1.7%) and few invasive cancers (1.4%). Again, the researchers 
concluded that TSSM is an option for certain women (Peled et al., 2012). 
NCCN (2013), however, continues to recommend complete removal of the 
nipple areolar complex.

Sentinel Lymph Node Biopsy
SLNB requires an experienced team; otherwise, the patient should be 

transferred to a facility that is expert in SLNB (NCCN, 2013) as the profi-
ciency lies in how many times the procedure has been done. The SLNB can 
be performed at the time of the definitive breast surgery or, in the case of 
neoadjuvant treatment, can be performed alone to determine the true stage 
of the axilla (NCCN, 2013). The patient should have a clinically negative ax-
illa or FNA negative biopsy of enlarged nodes. The accuracy of SLNB after 
neoadjuvant chemotherapy remains in question, as well as the optimal tim-
ing (Kumar et al., 2012). 
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A peritumoral injection of technetium-99m (99mTc) sulfur colloids occurs 
at least one hour before surgery, followed by a subareolar lymphatic plexus 
injection of vital blue dye in the operating room with gentle whole breast 
massage (Fougo et al., 2014). The axilla is surveyed with a gamma probe to 
find the intensity of radioisotope. Once found, a small incision is made in 
the axilla to allow the surgeon to search for evidence of the blue dye and an 
increased auditory sound from the gamma machine. An SLN is identified as 
a blue node adjacent to a blue lymph channel and a “hot” node per gamma 
knife. All suspicious axillary nodes (observed or palpated) are removed with 
assurance that the gamma counts correspond from in vivo to ex vivo (Fou-
go et al., 2014). After excision, the SLN is taken immediately to pathology. 
In the case of pathologically positive nodes, the surgeon often proceeds with 
an AND. Following SLNB, patients should be informed that their urine may 
be blue, as well as their stools. 

Management of the axilla has dramatically changed with the advent 
of SLNB and its ability to accurately stage the axilla; SLNB has become 
the standard approach in clinically node-negative disease (Giuliano et al., 
2010). SLNB has significantly lowered the rates of axillary complications 
such as seroma, infection, arm stiffness, pain, paresthesia, and lymphede-
ma as compared to AND. SLNB has increased the findings of minimal nod-
al disease (e.g., micrometastatic nodal involvement) that previously went 
undetected with an AND (Bafford, Gadd, Gu, Lipsitz, & Golshan, 2010). 
Evaluation with hematoxylin and eosin (H & E) staining and cytokeratin 
immunohistochemistry are performed to assess SLNB, although treatment 
decisions should only be made on results of H & E staining (Giuliano et 
al., 2010).

SLNB is not indicated in women undergoing prophylactic mastectomy 
(Czyszczon et al., 2012) based on a retrospective study of 184 women with 
199 prophylactic mastectomies, although it is not uncommon to find occult 
cancer (n = 12) or noninvasive (n = 10), microinvasive (n = 1), and T1b in-
vasive tumor (n = 1). Of the 199 breasts, 153 underwent SLNB; two breasts 
had evidence of a positive SLNB (Czyszczon et al., 2012). 

Axillary Node Dissection
AND is the removal of levels I and II lymph nodes with dissection and 

sparing of the axillary vein main trunk, long thoracic nerve, and thoracodor-
sal neurovascular bundle. Following AND, one suction drain is placed (e.g., 
Jackson-Pratt or Hemovac). The drain is removed when drainage decreases 
to 30–40 ml/24-hour period. 

The role of AND in treatment decisions is no longer as important, as sys-
temic treatment is based on the presence or absence of nodal disease rather 
than the number of positive lymph nodes (Wilson, Mattson, & Edge, 2011). 
The question of the value of AND in locoregional control exists in the pre-
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vention of recurrence (Wilson et al., 2011). Recent study findings from 
the American College of Surgeons Oncology Group (ACOSOG) Z11 trial  
(Giuliano et al., 2010) found no difference in survival with SLNB versus 
AND in the presence of positive disease. 

Conclusions

Patient preference is the essence of the decision-making process, given 
that all things are equal between choice of treatment and survival. Psycho-
social support is critical throughout the surgical treatment phase of new-
ly diagnosed breast cancer. Pre- and postoperative emotions can be diverse, 
from a sense of relief to be free of the tumors to feelings of grief or loss of 
the breast, a symbol of womanhood. Anxiety over proper healing and care 
of a wound, drainage tube, pain management, and uncertainty of the future 
are normal, as are concerns about family, personal, and work responsibili-
ties. The nurse must be attentive, actively listen, problem solve with atten-
tion to immediate needs, and reassure the patient in order for a successful 
transition to home. 
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Surgical Care of Lung Cancer
Catherine Wickersham, BSN, RN, OCN®

Introduction

Lung cancer continues to be the second most common cancer with the 
highest associated mortality rate in both men and women (American Can-
cer Society, 2014). Patients with lung cancer experience significant morbidi-
ty and alterations in quality of life secondary to therapeutic interventions or 
disease progression. These challenges require expert advice and sustained 
communication and support from nursing staff. 

The majority of lung masses are malignant, but benign diagnoses are also 
considered such as infection, tuberculosis, sarcoidosis, hamartoma, amyloi-
dosis, and granuloma. Lung cancer is classified into two types: small cell 
(SCLC) and non-small cell lung cancer (NSCLC). NSCLC accounts for 80% 
of lung cancers; for early-stage patients, surgery is the recommended inter-
vention. The goal of surgery is to prolong and improve quality of life (Dene-
hy, 2008). Multimodality therapy may be recommended for stages IB–IIIA 
to improve surgical outcomes. For unresectable lung cancers, treatment op-
tions include chemotherapy, radiation, targeted agents, or radiofrequency 
ablation. 

SCLC is typically more aggressive at the onset than NSCLC, as the initial 
presentation is often compromised with metastatic disease. In this setting, 
treatment typically consists of chemotherapy concurrent with or followed by 
radiation therapy. 

Clinical Presentation

The majority of early-stage lung cancers are asymptomatic, and the diag-
nosis is reached via an abnormality noted on a routine chest x-ray (CXR). 
Patients with more advanced disease tend to be symptomatic and experi-
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ence gradual or rapid decline in functional status (see Table 9-1). Cough 
is the most common presenting symptom (Beckles, Spiro, Colice, & Rudd, 
2003); however, it can be a confounding symptom because of the presence 
of a chronic cough from chronic obstructive pulmonary disease or tobacco 
use. Dyspnea often accompanies a cough, which may be caused by an ob-
structive tumor in the airway (Kvale, 2006). Concomitant cough, dyspnea, 
fatigue, and weight loss may indicate more severe issues such as pleural effu-
sion, obstructive tumor, or metastatic disease (DiSalvo, Joyce, Tyson, Culkin, 
& Mackay, 2008). 

Chest pain is another common presenting symptom and typically occurs 
if lymphangitis or tumor has spread into the chest wall. Despite this signif-
icant distribution of disease, patients may still be surgical candidates. Pain 
outside of the chest should prompt suspicion of metastases, for example, to 
the spine or leg (Aiello-Laws et al., 2009).

Pulmonary Evaluation

Patients are referred to a thoracic surgeon for consideration of resection 
when pulmonary nodules are visualized on radiologic images. Before sur-
gery, an established diagnosis, disease staging (if malignant), and assessment 
of overall medical condition are essential. The current staging guidelines in-
clude the size of the primary tumor, involvement of lymph nodes, and pres-
ence of metastasis (TNM). Patients are considered surgically unresectable if 
they present with advanced stage IIIB or IV lung cancer with malignant pleu-
ral effusion, supraclavicular lymph node involvement, or tumor invading the 
mediastinal vessels (National Cancer Institute, 2013b). Lung cancer can also 
metastasize to the distant organs (e.g., other lung, liver, adrenal glands, bones, 
brain) (National Cancer Institute, 2013a).

Radiographic Evaluation
Computed tomography (CT) scan of the chest is an essential part of the 

workup for all patients with a thoracic lesion. A CT scan is done to evalu-
ate both the lungs and the mediastinal windows to distinguish the anatomy 
and locate a pulmonary mass or nodules. Staging of lung cancer involves 
use of head magnetic resonance imaging (MRI) and positron-emission to-
mography (PET) scanning. Further staging and diagnostic tests may include 
a nuclear bone scan or abdominal CT or MRI depending on the patient’s 
symptoms and PET scan results. The use of PET scans increases sensitivity 
to detect extrathoracic metastases and may reduce the number of futile tho-
racotomies by catching metastases that other scans missed (Stinchcombe, 
Bogart, Wigle, & Govindan, 2010). A positive finding on a PET scan may 



Chapter 9. Surgical Care of Lung Cancer        95

Table 9-1. Diagnostic Workup of a Newly Diagnosed Lung Cancer

Diagnostic Workup
Description of 
Examination Reason for Examination

Clinical Symptoms

Cough Chest auscultation with 
stethoscope

Differentiate new onset of 
cough, change in character 
of preexisting cough, or he-
moptysis.

Dyspnea Chest auscultation with 
stethoscope, pulse oximetry 
at rest and exertion

Assess for rhonchi, rales, di-
minished breath sounds, or 
evidence of pleural effusion.

Chest pain Assessment of areas of pain 
with palpation and self-report 
symptoms

Assess for sternal or lung 
pain, as well as evidence of 
metastatic pain.

Fatigue Assessment of level, fre-
quency, and intensity; ob-
servations and self-report

Marked fatigue that is not re-
lieved by rest/sleep is worri-
some.

Weight loss Assessment of previous and 
current weight; assessment 
of diet and changes

Weight loss without intent is 
worrisome for metastatic dis-
ease.

Radiology Examinations

Chest x-ray Plain film of chest, anterior 
and posterior; patient stands 
against x-ray plate in two 
positions.

Used for initial evaluation of 
lung symptoms; often mass 
is obscured by infiltration or 
pneumonia.

Computed tomography 
(CT) scan of chest with or 
without contrast—creates 
3-D images

Patient lies flat on table; 
may receive IV contrast 
(check creatinine level); with 
new machines, scan is brief.

To evaluate lungs, mediasti-
num, and lymph nodes; may 
obtain abdominal CT if pain, 
symptoms, or elevated liver 
function studies.

Magnetic resonance imag-
ing—uses magnets to cre-
ate 3-D images

May be obtained of head, 
liver, or other specific ana-
tomic part; patient lies flat 
on table; scan can take 30–
45 minutes per area.

To evaluate for metastatic dis-
ease; very sensitive but not 
always specific.

Nuclear scans such as 
bone scan or positron-
emission tomography 
(PET) scan 

Patient lies on table for 45–
60 minutes per scan; will re-
ceive radioactive substance 
several hours prior to scan.

To evaluate for metastatic dis-
ease; very sensitive but not 
always specific.

(Continued on next page)
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Table 9-1. Diagnostic Workup of a Newly Diagnosed Lung Cancer 
(Continued)

Diagnostic Workup
Description of 
Examination Reason for Examination

Pathologic Diagnosis

Fine needle aspiration 
(FNA)—uses a small-
gauge needle with syringe. 
Can obtain CT-guided bi-
opsy of mass or palpa-
ble lymph node (supracla-
vicular).

Patient sits upright or lies on 
side on exam table. Local 
anesthetic injected at site. 
Pneumothorax is rare.

If tumor is in liver or periph-
ery of lung, tissue may be ob-
tained. FNA only indicates a 
positive, negative, or nondiag-
nostic result for cancer.

Core needle biopsy—uses 
a spring-loaded core nee-
dle gun to obtain slivers of 
tissue

Patient sits upright or lies on 
side on exam table. Local 
anesthetic injected at site. 
Pneumothorax is rare.

If tumor is in liver or periph-
ery of lung, tissue may be ob-
tained. Provides full patholo-
gy report.

Bronchoscopy—uses a 
flexible tube with lighted 
end or forceps; inserted 
through mouth or nares

Patient sits or lies, and IV 
sedation and local anesthet-
ic are provided. Must ob-
serve for evidence of pneu-
mothorax.

Provides examination of bron-
chus and bronchi if not ob-
structed. Provides for biop-
sy of mass unless in distal pe-
riphery of lung, out of reach 
of scope.

Endobronchial ultra-
sound—a bronchoscopy 
with ultrasound assistance 
to localize mass

As above; ultrasound is 
available to aid physician to 
target mass.

As above.

Mediastinoscopy—uses 
a scope to biopsy lymph 
nodes

Patient is in upright posi-
tion; small incision is made 
above sternum to allow pas-
sage of scope. IV sedation 
and local anesthetic are pro-
vided. Must observe for evi-
dence of pneumothorax.

Used to biopsy lymph nodes 
associated with lung cancer; 
helps to stage cancer and 
guide treatment sequence.

Thoracentesis—uses a 
long needle to access 
pleural space. Laboratory  
tests are used to identify 
abnormalities in fluid: pH, 
cell count, glucose, lactate 
dehydrogenase, total pro-
tein, and amylase.

Patient lies over bedside ta-
ble; performed as outpa-
tient with local anesthetic. 
Fluid is removed for biopsy 
as well as relief of effusion. 
Must observe post-proce-
dure chest x-ray to assess 
fluid and rule out a pneumo-
thorax.

Obtains pathology report if 
malignant cells are isolated 
in pleural fluid. Lack of posi-
tive findings does not equal 
lack of metastatic disease in 
pleura.

(Continued on next page)
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be suggestive of a malignancy or inflammation. PET scans are very sensitive 
but not always specific for malignancy. Up to 35% of nodes considered pos-
itive on PET scan do not contain metastasis on node dissection (McKenna, 
2007), thereby creating a false positive with impaired specificity. In a sepa-
rate study, 15%–26% of patients who have a negative mediastinum on PET 
have pathologic N2 disease at time of resection (Farjah, Lou, Sima, Rusch, & 
Rizk, 2013). MRI of the brain is obtained based on the presence of any neu-
rologic symptoms or the diagnostic stage of the tumor.

Pathologic Diagnosis
The approach to cytologic or tissue biopsy is variable and dependent on the 

location of the tumor and possible sites of metastatic disease. The patholog-
ic diagnosis may be obtained by thoracentesis, bronchoscopy, fine needle as-
piration (FNA), or endobronchial ultrasound (EBUS) (Wagner et al., 2011). 

Bronchoscopy can be performed to obtain tissue and to look at the anat-
omy in preparation for a more extensive surgical procedure. A flexible 
bronchoscope is inserted into the nares or through the mouth; biopsies are 
obtained if the mass is in or in close proximity to the airway. Pulmonary re-
sections routinely begin with bronchoscopy to position the double-lumen 
tube and determine the endobronchial extent of tumor.

Mediastinoscopy involves a small incision above the collarbone; a scope is 
inserted to facilitate a biopsy of the mediastinal lymph nodes. In the advent 
of an abnormal PET scan, biopsy of mediastinal lymph nodes should occur 
before surgery when possible (Yasufuku, 2013). EBUS is an ultrasound-guid-
ed bronchoscopy to biopsy either the lymph nodes or lung nodules. A min-
imum of three aspirates with separate needles for each biopsy optimizes the 
diagnostic yield and prevention of cross-contamination (Rusch et al., 2011). 
EBUS–transbronchial needle aspiration (EBUS-TBNA) or endoscopic ultra-

Table 9-1. Diagnostic Workup of a Newly Diagnosed Lung Cancer 
(Continued)

Diagnostic Workup
Description of 
Examination Reason for Examination

Wedge biopsy—per-
formed when additional tis-
sue is needed for diagno-
sis or when other tests fail 
to diagnose lung cancer in 
presence of positive signs 
and symptoms.

Performed under anesthesia 
with patient on side. Must 
observe for pneumothorax 
with post-procedure chest 
x-ray. Can be done through 
muscle-sparing thoracotomy 
or video-assisted thoraco-
scopic surgery.

Provides wedge of tissue for 
affirmative diagnosis of lung 
cancer; provides enough tis-
sue for full analysis. At times, 
the lesion proves to be be-
nign, although may be com-
pletely removed at time of 
surgery.
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sound-guided FNA (EUS-FNA) may be preferred procedures over mediasti-
noscopy to biopsy lymph nodes with the benefit of ultrasound guidance (Ya-
sufuku, 2013).

Pleural fluid may accumulate secondary to metastatic disease of the pleu-
ra. Thoracentesis is an outpatient procedure that removes this fluid with the 
insertion of a needle into the pleural cavity (see Figure 9-1). Laboratory tests 
(e.g., fluid pH, cell count, glucose, lactate dehydrogenase, total protein and 
amylase) of the aspirated fluid can aid in the evaluation and staging of the 
cancer (Heffner & Klein, 2008) and guide subsequent treatment. Not all ef-
fusions are malignant; other causes could be trauma to the chest, pneumo-
nia, or congestive heart failure. 

Preoperative Tests
Preoperative pulmonary and cardiac function studies are performed 

to evaluate the patient’s ability to tolerate general anesthesia and surgery. 

Patient sitting 
upright and 
leaning on table

Pleural space filled
with excess fluid

Fluid collects in
bag or syringe

Fluid pushes
on left lung

Figure 9-1. Thoracentesis

Note. From “What to Expect During Thoracentesis,” by the National Heart, Lung, and Blood Institute, 2012. 
Retrieved from http://www.nhlbi.nih.gov/health/health-topics/topics/thor/during.html.
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These tests include pulse oximetry and pulmonary function tests. The pulse 
oximetry is intended to measure the effect of exertion on oxygenation and 
should be obtained at baseline and after the patient climbs a full flight of 
stairs. A pulmonary perfusion scan may be necessary to determine if the pa-
tient has adequate lung function to sustain ventilation after a pulmonary re-
section. Surgical candidates should have adequate pulmonary function to 
tolerate the recommended resection. A stress test is recommended to eval-
uate cardiac function based on the patient’s age and medical and smoking 
history and the extent of planned surgery. If the stress test is abnormal, a car-
diac catheterization may be indicated to rule out concomitant coronary ar-
tery disease, which is common in long-term smokers. In addition, maximal 
oxygen consumption (VO2 max) is decisive when cardiopulmonary reserve 
is compromised by concomitant disease (Rocco et al., 2013). 

Surgery
Surgery provides the most promise of a cure in patients with NSCLC and 

is performed in early localized malignancies. Surgery may be performed 
in patients with SCLC after chemotherapy administration if the disease re-
mains localized. The effectiveness of surgery depends on the stage and his-
tology of the tumor. With the use of radiographic images, the patient will be 
evaluated preoperatively for the proximity of the tumor to the pericardium, 
pulmonary vessels, chest wall, and bronchi to prevent intraoperative compli-
cations. The surgeon and patient will discuss the location, size, and number 
of lesions and the surgical options available.

The nursing plan of care for these patients, family members, and caregivers 
begins preoperatively with education about exercise, deep breathing, smok-
ing cessation, and preparation for the postoperative period. Preoperatively, 
the nurse needs to assess the patient’s pain; smoking, alcohol, and substance 
abuse history; daily exercise level; and current respiratory status. The use of 
tobacco can have negative outcomes for those undergoing surgery for lung 
cancer, even in the absence of chronic lung disease (Cooley, Sipples, Mur-
phy, & Sarna, 2008). Antiplatelet drugs and aspirin are typically stopped 5–10 
days prior to surgery; however, controversy exists regarding whether a patient 
could continue taking 81 mg of aspirin until the day before surgery. 

Perioperative Care
The patient is positioned supine for the bronchoscopy and then placed in 

the lateral decubitus position for surgery. Precautions are taken to prevent 
pressure sores and nerve compression in all extremities. Precise position-
ing of the endotracheal tube is important so that the contralateral lung can 
be fully and adequately ventilated and to allow egress of air from the lung 
undergoing the surgery. Fluid management is imperative, especially in pa-
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tients undergoing a complete lung resection, because acute respiratory dis-
tress syndrome (ARDS) can occur with fluid overload. Antibiotic prophylax-
is is recommended in patients undergoing pulmonary resection because it 
is considered a clean-contaminated operation in which bacterial contamination 
may occur during the opening of the bronchial tree (Schussler et al., 2008). 
Nurses and the surgical team need to closely monitor fluids, oxygenation, 
hemodynamics, monitors, IV and arterial lines, and ventilation to maximize 
patient outcomes.

Surgical Management

Surgical approaches for removal of abnormal lung masses or lymph 
nodes are thoracotomy, video-assisted thoracoscopic surgery (VATS), or 
robotic approach. Thoracotomy has been the gold standard, but more 
recently, VATS, a less invasive surgical technique, has gained acceptance 
(Taoli, Lee, Lesser, & Flores, 2013). The VATS approach emerged in the 
early 1990s and is used for surgical biopsy, wedge resection, segmentec-
tomy, or lobectomy. VATS is a minimally invasive surgery in which one to 
three small, 2–4 cm incisions are made in order to visualize the lung and 
enable biopsy or resection. During VATS, if uncontrolled bleeding occurs 
or the entire tumor cannot be successfully resected, conversion to a full 
thoracotomy is an option. 

The robotic approach is similar to VATS, in that the same three incisions 
are used. Controversy exists about the benefits of robotic surgery versus the 
VATS procedure because robotic surgery is typically more time consuming 
and cumbersome and the surgeon is separated from the patient. The pro-
cedure appears to have no clear-cut advantages over VATS, although one in-
stitution’s study (Jang, Lee, Park, & Zo, 2011) noted that blood loss was less 
and was well controlled with the robotic approach, patients were discharged 
from the hospital at earlier intervals (6 vs. 9 days, p < 0.001), and patient- 
reported complaints of pain and fatigue were reduced.

Surgical Procedures
The wedge resection, segmentectomy, and lobectomy are surgical pro-

cedures that may be performed a through a muscle-sparing thoracotomy, 
VATS, or robotic approach. A wedge resection removes a small portion of 
the lung regardless of anatomic boundaries, whereas a segmentectomy re-
moves a designated portion of the lobe with the intent of clean margins 
around the tumor (Rami-Porta & Tsuboi, 2009). The removal of an entire 
lobe of the lung continues to be the standard surgical resection for early- 
stage lung cancers, as the local recurrence rate for a lobectomy is lower com-
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pared to wedge or segmentectomy resection for stage IA cancers (Rami- 
Porta & Tsuboi, 2009). Five-year survival after lobectomy for pathologic stage 
I NSCLC ranges from 43% to 65%, depending on whether the patient has 
stage IA or IB disease and on the location of the tumor (Ou, Zell, Ziogas, & 
Anton-Culver, 2007). Regardless of the surgical approach, patients who have 
undergone a thoracotomy can have acute detrimental effects on spirometry 
that persist for up to 8–12 weeks postoperatively, with a 35% drop in a func-
tional residual capacity on postoperative day 1 (Ferguson, 2008). Sarna et 
al.’s (2008) results indicated that post-thoracotomy symptoms decreased at 
four months, but some symptoms still persisted. Fatigue, dyspnea, cough, 
pain, and lack of appetite were the main symptoms (Sarna et al., 2008). Pain 
and impairment of functional health status can persist for six months after 
lung resection (Handy et al., 2002).

Pneumonectomy refers to removal of the entire lung, which is necessary in 
approximately 10% of lung cancer resections (Rami-Porta & Tsuboi, 2009). 
This operation is associated with significantly higher operative mortality and 
morbidity with worse functional outcomes and deterioration of cardiopul-
monary function over time (Deslauriers et al., 2011). 

Surgical Management of Metastatic Disease
Many malignancies spread to the lungs either by direct extension or 

through the lymph or hematologic systems. Over the past 100 years, pul-
monary metastasectomy has developed into an acceptable treatment mo-
dality for a select group of patients with specific malignancies who have 
lung metastases, such as sarcoma, melanoma, and colon, breast, kidney, 
and germ cell cancers (Predina et al., 2011). The goal is to improve the 
patient’s survival by the resection of either solitary or multiple nodules in 
one or both lungs.

Palliative Resection
Palliative resections may be performed to improve quality of life through 

control of hemoptysis, pain secondary to tumor invasion, empyema, or ma-
lignant pleural effusion. Recurrent malignant pleural effusion may require 
a tunneled pleural catheter designed to allow long-term intermittent drain-
age (Chee & Tremblay, 2011). 

A pleurodesis is a procedure that is done at bedside or in the operating 
room and is intended to avoid relapse of malignant pleural effusion or 
pneumothorax. If it is performed at the bedside, a sclerosing agent is in-
stilled into a chest tube, which is subsequently clamped; the patient assumes 
four distinct positions over one to two hours to circulate the fluid around 
in the pleural space. The agent acts as an irritant to create an inflammato-
ry fibrotic response that obliterates the space and creates an extensive ad-
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hesion of the visceral and parietal pleura (Rodriguez-Panadero & Montes- 
Worboys, 2012). Talc, bleomycin, and tetracyclines are the most frequently 
used sclerosants (Shaw & Agarwal, 2009). Nurses should monitor the patient 
for pain, fever, and respiratory distress.

Postoperative Management
The complete surgical pathology report provides the final information 

about tumor type, nodal status, margins, and presence or absence of vas-
cular invasion. Findings from molecular studies demonstrate promise in 
those patients with epidermal growth factor receptor (EGFR) or v-Ki-ras2 
Kirsten rat sarcoma viral oncogene homolog (KRAS), a targeted onco-
gene, accompanied by a new anaplastic lymphoma kinase (ALK) fusion 
protein (Chaft et al., 2012). These targeted agents enable the oncolo-
gist to personalize the patient’s treatment to the genetic characteristics of 
the tumor. Often nurses must help interpret the physician’s conversations 
and further explain the pathologic findings to the patient. Therefore, it 
is necessary for the surgical oncology nurse to have a basic understand-
ing of cytology, pathology, and genomics as related to patient care. Knowl-
edge of the disease, potential complications, and surgical procedures is vi-
tal in the postoperative management of the patient who has had surgery 
for lung cancer. Nurses play a crucial role in the postoperative setting by 
educating the patient about daily expectations and initiation of discharge 
teaching. Post-procedure patient care may include administration of oxy-
gen, care of urinary and via IV catheters and chest tubes, and use of pneu-
matic compression boots. Pain medication is administered either through 
an epidural catheter or IV patient-controlled analgesia. Aggressive pul-
monary toileting begins immediately by the nurse and includes cough-
ing, deep breathing, incentive spirometry, chest physiotherapy, postural 
drainage, and early ambulation. Early mobilization improves the quality 
of the postoperative course (Kanedea, Saito, Okamoto, Maniwa, & Imam-
ura, 2007). Daily review of CXRs and hematologic status and frequent as-
sessment of vital signs, intake, and both urinary and chest tube output are 
closely monitored. Chest tubes re-expand the lung and evacuate fluid and 
air and are placed on water seal unless there is an air leak, in which case 
suction may be used. Patients with a persistent air leak may be discharged 
from the hospital with a collection device with a one-way valve that allows 
drainage but prevents air and fluid from entering the pleural cavity. Ef-
fective pain measures are crucial for the patient to continue to conduct 
daily pulmonary toileting. Patients receiving pain medications need to be 
closely monitored for common side effects such as constipation, nausea, 
and sedation. 

Despite improved surgical techniques, postoperative complications still 
are routine occurrences. The identification of early warning signs can lead 
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to prompt interventions and improved outcomes. Smoking-associated com-
plications included surgical site infection, cardiovascular complications 
(e.g., myocardial infarction, cardiac arrest, stroke), and pulmonary com-
plications (e.g., pneumonia, failure to wean, re-intubation) (Singh et al., 
2013). Nosocomial pneumonia is a prominent risk for morbidity and mor-
tality after thoracotomy. Implementation of early ambulation and pulmo-
nary toileting can minimize the risk of pneumonia. 

As the number of patients older than age 70 continues to increase, tho-
racic surgeons will face the challenge of performing surgery on patients who 
could benefit from preoperative optimization in an effort to minimize post-
operative complications (Hollings et al., 2010). Ongoing assessments for fe-
ver, hypoxemia, atelectasis, pain, arrhythmia, and wound infection along 
with assessment for evidence of air leak, subcutaneous air, myocardial in-
farction, aspiration, urinary tract infection, Clostridium difficile, stroke, and 
bleeding are paramount to recovery. Venous thromboembolism prophylaxis  
is imperative to prevent thrombosis. Acute lung injury and ARDS remain 
significant sources of morbidity and mortality after pulmonary resection for 
lung cancer (Alam et al., 2007). In addition, regardless of surgical approach, 
atrial fibrillation after lobectomy occurs with equal frequency (Amar et al., 
2000). Despite improvements in surgical and anesthetic techniques, postop-
erative complications remain prevalent, and it is essential to recognize the 
warning signs early.

Conclusions

Thoracic surgery poses many risk factors to peri- and postoperative lung 
function. Preoperative assessment is essential to aid patients in the accep-
tance of the diagnosis and recommended treatment. Oncology nurses need 
to remain current on patient care, clinical trials, and new surgical proce-
dures. Nurses can affect patient outcomes with continuing education and 
research that examines challenges with quality of life, outcomes, and cost-
benefit analyses. Many nursing research opportunities are available related 
to symptom cluster management and the role of rehabilitation across the 
lung cancer continuum.

Nurses need to understand the biology of the various types of lung cancer, 
current treatment modalities, and rehabilitation. These patients are physi-
cally and psychologically challenged with multiple symptoms both at diag-
nosis and in postoperative recovery. The surgical management of patients 
who undergo a lung resection requires meticulous nursing care. These ef-
forts will contribute to improved treatment outcomes and influence individ-
uals to make appropriate lifestyle choices to reduce their risks of develop-
ing a malignancy. 
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Surgical Care of Upper 
Gastrointestinal Cancers

Lisa Parks, MS, RN, CNP

Introduction

The gastrointestinal (GI) tract includes organs found from the mouth to 
the anus (see Figure 10-1). This tract is often divided into upper and lower 
segments; the upper GI tract includes the organs found from the mouth to 
the ileum. Discussion within this chapter will include cancers that affect the 
upper GI tract: esophageal, gastric, pancreatic, and gallbladder cancers and 
cholangiocarcinomas. 

Esophageal Cancer

Esophageal cancer is the eighth most common cancer in the world 
(Ajani et al., 2011). Squamous cell carcinoma is the cell type in 90%–
95% of esophageal cancers worldwide; however, adenocarcinoma is the 
pathology in 50%–80% of esophageal cancers in the United States (Ajani 
et al., 2011; Kleinberg & Forastiere, 2007). 

Squamous cell carcinoma arises from the epithelial cells that line the 
upper two-thirds of the esophagus. Adenocarcinoma is found in the lower 
one-third of the esophagus in close proximity to the esophagogastric junc-
tion. Risk factors for adenocarcinoma include tobacco use, obesity, high 
body mass index, chronic gastroesophageal reflux, and a personal history 
of Barrett’s esophagus (Ajani et al., 2011; Baker, Wooten, & Malloy, 2011).

Signs and symptoms of esophageal cancer include dysphagia (difficulty 
swallowing), odynophagia (painful swallowing), weight loss due to poor nu-
trition, and reduced appetite. Late-stage symptoms include sternal or epi-
gastric burning pain worsened by swallowing any form of food, nausea and 
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vomiting due to tumor disruption of normal peristalsis, hematemesis due to 
bleeding of the tumor’s surface, and pneumonia caused by food aspiration 
(Baker et al., 2011).

Evaluation for cancer involves esophagogastroduodenoscopy (EGD) with 
biopsy, which is the gold standard. Computed tomography (CT) scan of the 
chest, abdomen, and pelvis, positron-emission tomography/CT (PET/CT) 
scan, and esophageal endoscopic ultrasound (EUS) can provide staging in-
formation in regard to the level of tumor invasion and lymph node involve-
ment. Barium swallow study may also be useful (Ajani et al., 2011).

Cancer staging is determined by hypoechoic expansion of the esoph-
ageal wall layers. Expansion of layers 1–3 corresponds with infiltration of 
the superficial and deep mucosa plus submucosa. Localized tumor with-
out infiltration of the muscularis propria is indicative of T1 disease. Pene-
tration of the muscularis propria correlates with T2 disease. Expansion be-
yond the smooth outer border of the muscularis propria to the adventitia 

Oral cavity

Esophagus

Stomach

Colon

Small intestine (ileum)

Rectum
Anus

Figure 10-1. The Digestive System

Note. Public domain image from Wikimedia Commons. Retrieved from http://commons.wikimedia.org/wiki/
File:Upper_gastrointestinal_tract.svg.
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is T3 disease. Loss of bright tissue planes between the area of tumor and 
surrounding tissue (trachea, aorta, or liver) correlates with infiltration of 
tumor into surrounding organs and is classified as T4 disease (Tangoku, 
Yamamoto, Furukita, Goto, & Morimoto, 2012; Yoshinaga, Oda, Nonaka, 
Kushima, & Saito, 2012). Clinical nodal status can be estimated after stag-
ing scans, whereas pathologic nodal status is determined after surgical re-
section. Prognosis for patients with locally advanced esophageal cancer is 
poor. The age of the patient, the stage of cancer at diagnosis, and the lo-
cation of the tumor are predictors of survival (Sweed, Edmonson, & Co-
hen, 2009).

Surgical Management
The most commonly performed surgical procedure for esophageal can-

cer is the Ivor Lewis esophagectomy. The incision is transthoracic through a 
right thoracotomy. The esophagus is dissected and removed; the stomach is 
pulled into the thorax through the esophageal hiatus to create an anastomo-
sis between the distal end of the esophagus and the stomach fundus (Ajani et 
al., 2011; Sweed et al., 2009). An alternative procedure is called a colonic in-
terposition, where a piece of bowel is used to replace the esophagus when it 
is removed (Gunner, Gilshtein, Kakiashvili, & Kluger, 2013) (see Figure 10-2).

Postoperative Care
Pain management is essential to prevent atelectasis and complications re-

lated to immobility secondary to the thoracotomy incision. Epidural analge-
sia is often used while anastomoses are healing and the patient is cleared for 
an oral diet. Hypotension may be a side effect of the epidural anesthesia. IV 
narcotics may be used for breakthrough pain.

Respiratory care is essential because patients are prone to acute respi-
ratory distress syndrome (ARDS) due to disruption of the mediastinal lym-
phatics, which drain the pulmonary interstitial fluid. Although mechanisms 
that lead to development of ARDS are not fully understood, one theory in-
cludes initiation of a generalized systemic inflammatory response. Aggres-
sive pulmonary toilet with incentive spirometry every hour while the patient 
is awake is imperative. Patients may require percussion and postural drain-
age and nebulizer treatments to prevent atelectasis and pneumonia. Day 1 
postoperative ambulation is vital and assists with ventilation and prevention 
of thrombotic events (Guyatt et al., 2012).

Patients will have chest tubes that require diligent care. Postoperative day 1 
chest tube drainage should average 100–200 ml/hour (Mackenzie, Pollewell, 
& Billingsley, 2004; Sweed et al., 2009). Drainage should decrease over time 
and change from bloody to serosanguinous a few hours postoperatively. Chest 
tubes should be stripped every two hours to maintain patency; drainage 
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should be serially recorded on the container. A chyle leak (fluid leak from the 
lymphatic vasculature) is noted as milky drainage from the chest tube and re-
sults from injury to the thoracic duct during surgery. Fluid may be tested for 
triglycerides to verify chyle; a level of 1.2 mm/L or greater is considered diag-
nostically positive (Logue & Griffin, 2011). The thorax should be palpated to 
assess for subcutaneous emphysema, which may indicate an air leak. 

Fluid resuscitation with isotonic sodium chloride solution or lactated 
Ringer’s solution at a rate of 100–200 ml/hour should run for 12–16 hours 
postoperatively (Logue & Griffin, 2011). This ensures adequate circulat-
ing volume and blood supply to the anastomoses. Major fluid shifts may oc-
cur after surgery, which require additional IV fluid boluses. Crystalloids and 
blood products may be used to restore circulating volume. Patients should 
be placed on a heparin product to prevent thromboembolic events. Foley 
catheter should be discontinued as soon as the epidural is removed to avoid 
urinary tract infections (Logue & Griffin, 2011; Sweed et al., 2009).

Patients are restricted from oral intake for five to seven days after sur-
gery to prevent anastomotic leak or fistula formation. Bowel decompression 
is maintained with a nasogastric tube connected to low wall suction. Oral 
medications are crushed and placed down the nasogastric tube, not swal-
lowed, until oral intake is cleared by a swallow study or upper GI fluorosco-
py. Patients may be started on jejunostomy tube feedings two to three days 
postoperatively. The nutritional goal is more than 1,500 kcal/day. Prior to 
discharge, patients will be instructed to eat six to eight small meals a day; if 
unable to eat adequately by mouth, patients will require education on jeju-

Colon
replacing
esophagus

Stomach

Stomach
replacing
esophagus

Stomach
location  
before surgery

Gastric Pull-Up Colonic Interposition

Figure 10-2. Types of Esophagogastrectomy

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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nostomy tube feeding administion and care. Patients should also be instruct-
ed to refrain from consuming hot or cold beverages and spicy foods to avoid 
irritation of the surgical sites. Because the lower esophageal sphincter is sac-
rificed during the surgery, patients are instructed to always maintain at least 
a 30° head elevation (Logue & Griffin, 2011).

Gastric Cancer

The incidence of gastric cancer has declined globally since World War II 
and is one of the least common cancers in North America. However, world-
wide it is the fourth most common cancer (Ajani et al., 2010). Gastric cancer 
is often diagnosed at a late stage because symptoms are often mistaken for 
gastroenteritis or gastric ulcer. Early symptoms may include indigestion or a 
burning sensation, early satiety, loss of appetite, and abdominal discomfort. 
Symptoms may progress to weakness and fatigue. Stomach bloating may oc-
cur, especially after meals. Late-stage disease symptoms may include upper 
abdominal pain, nausea and vomiting, diarrhea or constipation, weight loss, 
bleeding, and dysphagia (Shah & Kelsen, 2010).

Several risk factors may lead to adenocarcinoma of the stomach. Proxi-
mal gastric cancer (gastric cardia and gastroesophageal junction) can be ini-
tiated through chronic inflammation caused by Helicobacter pylori. The pro-
gression of disease is through chronic atrophic gastritis and reduced acid 
production, which leads to intestinal metaplasia and dysplasia. Tobacco use, 
high salt intake, and alcohol abuse also are risk factors. A mutation or epi-
genetic silencing of the E-cadherin gene leads to a predisposition for hered-
itary gastric cancer (Shah & Kelsen, 2010). 

Cancers that originate in the glandular tissue of the stomach are classi-
fied as adenocarcinomas. Brinton disease, a rare type of gastric cancer, orig-
inates in the glandular tissue lining the stomach. Diffuse proliferation of the 
connective tissue occurs, termed as gastric linitis plastica, which results in tis-
sue thickening with restriction and rigidity. The stomach has restricted ex-
pansion to oral intake, which results in poor nutrition. This disease spreads 
rapidly and metastasizes to other organs and lymph nodes. Prognosis is very 
poor and treatment options are limited (Maduekwe & Yoon, 2011).

GI stromal tumors (GISTs) are rare mesenchymal neoplasms of the GI 
tract (Efron & Lillemoe, 2005). These tumors develop from the interstitial 
lining and are innervated cells associated with the Auerbach plexus (Deme-
tri et al., 2010) and express c-kit (CD-117) (Barnes & Reinke, 2011). Tumor 
characteristics are predictive of the aggressiveness of disease and include a 
mitotic rate of greater than 510 and tumors larger than 5–10 cm; small bowel 
GISTs are more aggressive (Raut, 2010). Clinical evaluation of gastric cancer 
is accomplished with EGD with biopsies, EUS to assess tumor depth, upper 
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GI series, CT of the abdomen and pelvis to determine invasion into adjacent 
tissues or the spread to local lymph nodes, and PET/CT scan. 

Gastric staging requires at least 15 lymph nodes in the pathologic sam-
ple. Stage 0 is limited to the inner lining of the stomach and is treatable by 
endoscopic mucosal resection. Stage I disease penetrates the second and 
third layers of the stomach (stage IA) or to the second layer plus nearby 
lymph nodes (stage IB). Stage II involves penetration of the second layers 
and more distant lymph nodes, to the third layer and nearby lymph nodes, 
or to all four layers but not the lymph nodes. Stage III gastric cancer involves 
penetration of the third layer and distant lymph nodes or penetration of the 
fourth layer and nearby tissues or distant lymph nodes. Stage IV gastric can-
cer has spread to nearby tissues and distant lymph nodes or metastasized to 
an organ (Ajani et al., 2010). 

Surgical Management
Treatment includes surgical control, colonic stents if necessary, and che-

motherapy. The goal of therapy is to control disease progression. Approxi-
mately 50% of patients present with advanced disease and have a poor prog-
nosis; 70%–80% of patients have involvement of the regional lymph nodes 
on initial presentation (Ajani et al., 2010). The primary goal of surgery is a 
complete gastric resection with negative surgical margins or R0 resection 
(Callister & Gunderson, 2010). This outcome is achieved 50% of the time. 
Subtotal gastrectomy is the preferred approach for distal gastric cancer. 
Proximal and total gastrectomies are indicated for proximal gastric cancer. 
These procedures are all associated with postoperative nutritional impair-
ment (Colavelli et al., 2010).

Postoperative Care
Postoperative complications include anastomotic leaks. Patients should 

be monitored for back pain, left shoulder pain, pelvic pain, substernal pres-
sure, hiccups, restlessness, tachycardia, and low urine output (Barth & Jen-
son, 2006). Approximately five days postoperatively, patients will undergo 
a swallow study to exclude anastomotic leak. With a normal swallow study, 
patients will be advanced to a clear liquid diet. They are progressed to a 
postgastrectomy diet, which consists of small, frequent meals. For patients 
with an anastomotic leak, jejunostomy enteral feedings, if a jejunostomy was 
placed at the time of gastrectomy, may be initiated. Otherwise, a central line 
is placed and the patient is started on total parenteral nutrition. A repeat 
swallow study is performed a week after the previous study. 

Postgastrectomy patients are at high risk for venous thromboembolism 
and pulmonary embolism. Postoperative care includes early ambulation, se-
quential compression stockings, and prophylactic anticoagulation therapy 
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(Barth & Jenson, 2006). Dehydration and third spacing of fluids may mani-
fest as decreased urine output, tachycardia, and hypotension. Patients with a 
history of pulmonary edema and heart failure can experience exacerbations 
with fluid supplementation and should be monitored closely. 

The most common long-term side effect of the surgical procedure is de-
layed gastric emptying, commonly known as dumping syndrome. Prokinet-
ic agents such as metoclopramide are prescribed, yet are often ineffective.  
Antibiotics such as erythromycin and azithromycin may be prescribed for 
their side effect of increased GI motility. Vomiting and diarrhea may occur 
for up to 12 months following gastrectomy in nearly 50% of patients despite 
interventions. Patients who undergo a gastrectomy experience nutritional 
side effects, including malabsorption of protein, vitamin deficiencies, and 
loss of absorption sites for iron, calcium, and vitamin B12. Patients will re-
quire monthly vitamin B12 injections over their lifetime (Baker et al., 2011).

Pancreatic Cancer

Pancreatic cancer accounts for only 3% of all new cancer diagnoses (Brat-
ton & Kurtin, 2010). Ductal adenocarcinoma is the cell type in 90% of pan-
creatic cancers; the remaining are islet cell cancers. The peak age of occur-
rence is 70–80 years old. A higher incidence of pancreatic cancer is reported 
in African Americans than in other populations. Five-year survival following 
resection for node-negative disease is 25%–30%. Risk factors for pancreat-
ic cancer include cigarette smoking and increased body mass index. Also, 
5%–10% of patients have a familial pancreatic cancer gene mutation of  
CDKN2A, BRCA2, and PALB2 (Bratton & Kurtin, 2010). A sudden onset of 
type 2 diabetes in people older than age 50 may be linked to a new diagno-
sis of pancreatic cancer. 

Symptoms of pancreatic cancer include weight loss, jaundice, floating 
stools, abdominal pain, dyspepsia, and nausea. Tumors of the body and 
tail of the pancreas present with advanced symptoms late in the disease 
course. Median survival of patients who have had the tumor resected is 15–
19 months (Daniel & Kurtin, 2011). Pancreatic cancer is clinically evaluated 
by various methods. CA 19-9 is a pancreatic cancer tumor marker; any eleva-
tion may indicate carcinoma. Spiral CT scan with pancreatic protocol is use-
ful in that it shows the highest contrast enhancement during the late arteri-
al phase and assesses the degree of vascular invasion of the tumor. 

As biliary obstruction and jaundice are often the first symptoms, the goal 
is preoperative biliary drainage to alleviate pruritus and prevent cholangi-
tis. The desired outcome is decreased morbidity with improvements in liver 
function prior to surgery. Biliary stents are placed by endoscopic retrograde 
cholangiopancreatography or percutaneous cholangiogram. 
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The Whipple procedure (see Figure 10-3) is the most common surgi-
cal procedure performed for pancreatic cancer. This procedure involves 
removal of the gallbladder, common bile duct, head of the pancreas, and 
a portion of the duodenum (Wang et al., 2008). After the surgery, pa-
tients typically experience an ileus of the bowel and delayed gastric emp-
tying. Prokinetic agents such as metoclopramide and antibiotics such as 
erythromycin or azithromycin may be used to increase GI motility (Daniel  
& Kurtin, 2011). A nasogastric tube is used in the immediate postopera-
tive period. Prolonged delayed gastric emptying may require gastrostomy 
tube placement intraoperatively or by endoscopy (Tani et al., 2006). These 
patients become endocrine deficient, are treated like type 2 diabetics, and 
require referral to endocrinology for long-term management (Bratton & 
Kurtin, 2010). Exocrine insufficiency leads to postprandial diarrhea and 
malnutrition due to lack of fat absorption and weight loss. Pancreatic en-
zymes are administered before meals to assist in fat absorption. Medications 
are administered to control diarrhea, such as loperamide, diphenoxylate, 
tincture of opium, codeine, and cholestyramine resin. Opioids are also used 
for the beneficial side effect of constipation. Because of the gastrojejunosto-
my, biliary reflux is a lifelong concern with symptoms of chronic acid reflux 
and nausea with bilious emesis. Patients require lifetime acid suppression 
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Figure 10-3. The Whipple Procedure 

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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with a proton pump inhibitor to prevent ulceration and subsequent perfo-
ration. Antiemetics may be used to control the nausea (Keim, Klar, Poll, & 
Schoenberg, 2009). One in four patients who undergo resection will not re-
cover from the surgery to allow administration of systemic chemotherapy. 

Cholangiocarcinoma

Cholangiocarcinoma is rare and refers to intrahepatic, perihilar, and dis-
tal extrahepatic tumors of the bile ducts. Fifty to sixty percent of tumors 
are perihilar (involving the bifurcation of the ducts) and are referred to as 
Klatskin tumors. Most patients with cholangiocarcinoma are older than 65 
years of age. Risk factors for this cancer include choledochal cysts, chron-
ic biliary irritation, primary sclerosing cholangitis, and ulcerative colitis  
(Hiriat, Laurent, & Blanc, 2011; Skipworth et al., 2011). Five-year survival in 
these patients is less than 5%. These tumors are usually diagnosed at an ad-
vanced stage and are aggressive in nature. Ninety percent of these tumors are 
adenocarcinomas. Symptoms mimic biliary colic or chronic cholecystitis with 
painless jaundice and abdominal pain. Pruritus and weight loss occur with 
jaundice; fever may indicate cholangitis. Stools appear gray or clay colored and 
urine is cola colored (Benson et al., 2009; Pack, O’Connor, & O’Hagan, 2001).

Evaluation of cholangiocarcinoma is through CT scan of the abdomen, 
pelvis, and chest. Patients who present with jaundice are evaluated through 
magnetic resonance cholangiopancreatography and liver function tests. 
Cholangiography is another method to visualize the biliary tree, which is 
completed by percutaneous injection of dye (Benson et al., 2009; Pack et al., 
2001). Surgery is the only curative modality and involves a cholecystectomy, 
en bloc hepatic resection, and lymphadenectomy with or without bile duct 
excision and biliary reconstruction. Tumor encasement of the hepatic artery 
or portal vein, liver metastasis, and lymphadenopathy are all contraindica-
tions to surgery (Skipworth et al., 2011).

Postoperative care is similar to that for patients undergoing a Whipple 
procedure. 

Conclusions

Considerable advances have been made in the treatment of cancers of 
the upper GI tract. The National Comprehensive Cancer Network (NCCN, 
2013a, 2013b) provides an evidence-based systematic approach to the man-
agement of these cancers. NCCN recommends that patients participate in 
well-designed clinical trials to enable further advances in cancer treatment. 
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Nurses need to be aware of changes in cancer therapy and postsurgical care 
in order to provide optimal patient care. 
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Surgical Care of Lower 
Gastrointestinal Cancers

Lynne Brophy, RN-BC, MSN, AOCN®

Introduction

The lower gastrointestinal (GI) tract contains organs from the cecum to 
the anus. The entire GI tract is responsible for ingestion, secretion, mixing 
and movement, digestion, absorption of nutrients, and defecation (Smith, 
2011); the lower GI tract completes the digestion process. The large intes-
tine reabsorbs water and electrolytes and ultimately forms fecal material. 
The absorbed nutrients are used to form B complex vitamins and synthesize 
vitamin K for the clotting pathway. The muscles within the large intestine, 
rectum, and anus expel waste in the form of fecal material. 

Surgery is the primary treatment for cancers diagnosed within or adja-
cent to the lower GI tract. Leakage of intestinal contents at the time of or 
after surgery can cause infection or damage adjacent structures. Therefore, 
measures must be taken before, during, and after surgery to prevent infec-
tion and tissue damage (Smith, 2011).

Colorectal Cancer

Screening
Colorectal cancer screening is an effective means to decrease morbidi-

ty and mortality from the disease. Mandel et al. (1993) noted a positive ef-
fect on mortality rates related to colorectal cancer when annual fecal occult 
blood screening was performed. Patients with a positive fecal occult blood 
test (FOBT) underwent colonoscopy, and over a period of 13 years, a 33% 
reduction in mortality occurred. 
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The evidence supports the use of FOBT, sigmoidoscopy, and colonosco-
py at age- and risk-appropriate intervals as methods to provide screening and 
early detection to reduce the mortality from colorectal cancer (U.S. Preven-
tive Services Task Force, 2008). The National Comprehensive Cancer Net-
work (NCCN) provides screening and treatment guidelines for colon (2013a) 
and rectal (2013b) cancers. Despite clear indications that colorectal screen-
ing saves lives, the Centers for Disease Control and Prevention has estimat-
ed that only 65% of the eligible U.S. population is appropriately screened for 
colorectal cancer (Richardson, Tai, Rim, Joseph, & Plescia, 2011). 

Diagnosis
The diagnosis of colorectal cancers can occur in a number of ways, al-

though colonoscopy is a key procedure used to examine approximately 
60 cm of the lower intestinal tract. Primary sporadic colon cancers usu-
ally occur in the left side of the colon, whereas inherited colon cancers 
typically occur in the right side. Symptoms related to sporadic colon can-
cers differ somewhat from the symptomatology of inherited colon cancers 
(Bhankamkar, Crane, Rodriguez-Bigas, Kopetz, & Eng, 2011). Presenting 
symptoms of left-sided colon cancers include vomiting, abdominal disten-
tion, or other signs of bowel obstruction; constipation or small-diameter 
(e.g., caliber) stools; or fecal impaction (Bhankamkar et al., 2011). Right-
sided colon cancers may also present with symptoms of bowel obstruction, 
but often patients report abdominal pain with bleeding in the form of me-
lena, hematochezia, positive FOBT, or microcytic anemia (Bhankamkar et 
al., 2011). Patients with metastatic colorectal disease at the time of initial 
diagnosis often report weight loss, decreased appetite, fatigue, and other 
generalized symptoms (Bhankamkar et al., 2011). These symptoms are of-
ten attributed to aging or other conditions, which may delay a timely di-
agnosis. 

The only serum tumor marker recommended for routine use in the diag-
nosis, surveillance, and treatment of colorectal cancer is the carcinoembry-
onic antigen (CEA). CEA is a glycoprotein found in the embryonic endo-
dermal epithelium. Elevated CEA levels may be present in colorectal cancer 
but can also be found in breast, lung, pancreatic, ovarian, prostate, and he-
patocellular cancers. Therefore, it is paramount to determine the primary 
site and type of cancer when an elevated CEA level is noted (Meric-Bernstam  
& Pollock, 2010). 

Surgical Management
Surgery is the primary treatment modality for colorectal cancer. The aim 

of surgery is complete resection of the tumor mass, related lymph nodes, 
and adjacent surfaces or organs that may be affected (Bisanz et al., 2008). 
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Removal of a large bowel segment involves complete removal of the tumor 
with a large section of disease-free bowel (e.g., colon or rectum) on either 
end of the malignant lesion. The two ends are then reconnected or anas-
tomosed to attach the bowel loops back together. After surgery, it is hoped 
that the anastomosed segment of bowel will work in tandem with remaining 
bowel loops to return bowel function to normal (Bisanz et al., 2008). This 
goal is dependent on preexisting conditions, history of other bowel pathol-
ogy, postoperative course, and overall health of the patient. Surgical resec-
tions are described by anatomic site of resection. Examples of surgical resec-
tion of the bowel are demonstrated in Figure 11-1.

Comprehensive Preoperative Evaluation
A thorough physical assessment and patient and family history are essen-

tial to comprehensive preoperative care. This process may be initiated days 
to weeks before elective surgery, which offers the surgical team an oppor-
tunity to plan the surgery, provide anesthesia clearance, and avoid toxicity 
caused by possible diminished organ function. With a preliminary patholog-
ic diagnosis of colorectal cancer, staging scans are obtained and include ab-
dominal and chest computed tomography (CT), magnetic resonance imag-
ing, or positron emission tomography (PET) scans. Laboratory testing may 
include complete blood count with differential, serum electrolytes, platelet 
count, coagulation studies, liver function tests, kidney function tests, pan-
creatic function tests, tests related to nutritional status, and tumor markers. 

When significant anemia (e.g., hemoglobin less than 8.5 g/dl), thrombo-
cytopenia (e.g., platelet count less than 50,000/mm3), or abnormal coagula-
tion (e.g., increased prothrombin time and international normalized ratio) 
exist prior to surgery, blood products or coagulant agents may be administered  

Right Hemicolectomy Left Hemicolectomy
 

Abdominal-Perineal Resection

Shaded area indicates section being surgically removed.

Figure 11-1. Examples of Surgical Resection of the Bowel

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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to correct significant deficiencies that may compromise surgical outcomes 
(Smith, 2011).

Patient Education
The nurse can be especially helpful to the patient and family by providing 

teaching about the surgical procedure. Information about skin preparation 
before surgery, bowel preparation, activities on the day of surgery, pulmo-
nary toilet, deep vein thrombosis preventive measures, symptom manage-
ment, care of tubes and drains, diet, and potential activity restrictions after 
hospital discharge such as lifting, working, and driving should be discussed. 
When an ostomy is anticipated, the nurse should consult with the wound, os-
tomy, and continence nurse to provide additional education and guidance 
and to mark the ostomy site if the patient’s condition allows. Additional sup-
portive care and psychological interventions can be provided to the patient 
and family to augment education and improve outcomes.

Day of Surgery
On the day of surgery, the patient is evaluated through a focused nurs-

ing assessment and anesthesia evaluation. The nurse works as a member of 
the multidisciplinary team to explain the preoperative tasks and experiences 
such as IV catheter insertion, skin preparation, and positioning. The wound, 
ostomy, and continence nurse is consulted to mark any potential ostomy 
sites if not completed prior to the day of surgery. The patient education 
completed previously in regard to immediate postoperative care is again re-
viewed with the patient and family. 

Positioning
Proper patient positioning is important not only to ease the surgical ap-

proach but also in preventing skin breakdown or hospital-acquired pressure 
ulcers during the operative procedure. Before positioning, the nurse should 
determine whether the patient has any preexisting conditions that would 
necessitate the need for modifications. A thorough skin examination (e.g., 
Braden scoring) should be completed and documented to determine the 
patient’s risk for pressure ulcer development. If the Braden score is indic-
ative of high risk for pressure ulcer development, the nurse should consid-
er applying padding to pressure points or using devices to reduce pressure. 
The specialized foam mattress overlays are superior over standard operating 
table mattresses and can be effective in the reduction of postoperative pres-
sure ulcers (Nixon, McElvenny, Mason, Brown, & Bond, 1998). Other stud-
ies have also supported the efficacy of a thick, dense sheepskin as an oper-
ating table overlay to reduce the incidence of postoperative pressure ulcers 
(Reddy, Gill, & Rochon, 2006). 

Once the patient has been moved to the operating room and anesthesia 
has been induced, a urinary catheter and nasogastric tube may be placed. 
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For most colorectal procedures, the patient is placed in a supine position 
with feet secured to the table. The patient’s arms are placed on padded 
boards that are at a less than 90° angle to the body with palms up. This posi-
tion prevents stretching of the brachial plexus nerve. In cases where access 
to the rectum is needed for the surgery, the patient may be placed in a mod-
ified lithotomy position with the legs in stirrups (Davies & Nelson, 2007). 
When a patient is in stirrups, it is important to monitor circulation by check-
ing peripheral pulses at hourly intervals during the procedure. If the ab-
dominal organs need to be displaced during the operation, the patient may 
be placed in the Trendelenburg position for a period of time to offset the 
effects of gravity. For a left hemicolectomy, the patient may be placed in a 
modified lithotomy position with arms at the side (Davies & Nelson, 2007). 
If the surgeon needs to approach the abdomen through the thorax, the pa-
tient will be moved to a side-lying or lateral position (Smith, 2011). 

Postoperative Care
Postoperative nursing care after lower GI tract surgery focuses on the 

return of bowel function, fluid and electrolyte balance, pulmonary toilet, 
management of pain and nausea, prevention of deep vein thrombosis, early  
identification of complications, and ostomy education, if applicable. The 
number of postoperative days required for return of bowel function var-
ies based on multiple factors. Recovery time is affected by the type of pro-
cedure, amount of bowel manipulation, type and length of anesthesia, pain 
management techniques, and overall health and nutrition of the patient. 
Early ambulation, use of sequential compression for the lower legs, and ag-
gressive pulmonary toilet may prevent postoperative pneumonia, atelectasis, 
and thromboembolic events. 

Often, bowel function returns within three to five days after an open or 
laparoscopic procedure (Smith, 2011). Stomach motility returns within 24–
48 hours, but the large bowel does not usually resume function for 48–72 
hours. Bowel sounds may be heard in the upper abdominal quadrants when 
stomach motility returns. The key sign of return of full bowel function is pas-
sage of flatus or stool (Bisanz et al., 2008). 

Oral feedings are resumed after GI motility returns. Feeding usually be-
gins with ice chips and progresses to clear liquids, full liquids, then a soft or 
regular diet. The patient may experience nausea during the process of re-
sumption of oral feeding. Often, the diet is advanced at each meal if nausea 
does not occur and the patient tolerates the meal. Evidence has emerged 
that oral food intake or gum chewing as early as 4–12 hours after surgery may 
trick the gut into a return to normal motility earlier after surgery (Bisanz et 
al., 2008). Studies of early feeding resulted in more rapid return of bow-
el function, shorter length of stay, and fewer complications during and af-
ter the hospital stay (Han-Geurts et al., 2007; Lassen et al., 2008). Another 
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body of research examined the use of gum chewing as a method to encour-
age early return of peristalsis (Asao et al., 2002; Schuster, Grewel, Greaney, 
& Waxman, 2006). 

For the patient with colorectal cancer, postoperative bowel habits are de-
pendent upon the amount and location of bowel resection and the poten-
tial function that is lost with resection. The nurse should understand the im-
pact of the specific resection, dietary adjustments, and medication changes 
to aid the patient in an optimal recovery. Discharge teaching should include 
diet, activity, incision care, drain or ostomy care as indicated, and medica-
tion updates. 

Primary or Metastatic Liver Cancer

Primary or metastatic liver cancer is often diagnosed when a CT scan is 
performed to monitor existing cirrhosis or hepatomegaly as noted on rou-
tine physical examination. At the time of presentation, the patient may re-
port abdominal pain, ankle swelling, abdominal bloating, increased girth, 
or pruritus. The patient may also be diagnosed in the midst of diagnostic 
testing for a GI bleed. However, 24% of people with liver cancer are as-
ymptomatic at the time of diagnosis (Carr, 2012). Primary liver cancer oc-
curs most frequently in White men who have a history of cirrhosis (Carr, 
2012). Common serum laboratory findings at the time of diagnosis are el-
evated liver function studies and anemia. Tumor markers for primary liv-
er cancer include alpha-fetoprotein and des-gamma-carboxy prothrom-
bin. Tumor markers for metastatic liver cancer are those reflective of the 
primary cancer (e.g., CEA for colorectal cancer). 

Surgical Management
Hepatic surgery is approached to achieve one or more goals: (a) anatom-

ic resection to remove tumor present along the portal vein, (b) enucleation 
to remove benign lesions that presumably have not invaded adjacent tissues, 
and (c) nonanatomic approach to remove a tumor or debulk a large tumor 
with limited chance of clean margins (Neil, 2011). The patient undergoing 
liver surgery may be placed in the supine or mid-Trendelenburg position for 
the approach of a right subcostal incision. 

If metastatic disease is limited to the liver, hepatic resection may be con-
sidered. An adequate amount of viable liver must remain after completion 
of the surgical procedure (Reddy, Pawlik, & Zorzi, 2007). Bleeding is a ma-
jor risk factor during hepatic resection because of the vascularity of the liver; 
therefore, blood products are placed on hold prior to surgery. When resec-
tion of liver metastasis is not possible, chemoembolization, ablative tech-
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niques, and conformal beam radiation therapy may be alternatives to surgi-
cal excision (Reddy et al., 2007). 

Postoperative Care
Detailed handoff communication after surgery is extremely important 

and includes the type of surgical procedure performed, length of anesthe-
sia, estimated blood loss, lowest mean arterial pressure or systolic blood 
pressure, lowest heart rate, any changes in cardiac rhythm during the proce-
dure or in the postanesthesia care unit (PACU), length of time in the PACU, 
special positioning methods, and any new abnormal skin finding from as-
sessment after completion of the surgical procedure that may indicate pres-
sure ulcer risk, development, or symptoms (Gawande, Kwaan, Regenbogen, 
Lipsitz, & Zinner, 2007).

The return of bowel function after a liver resection is more expedient 
than with a colon or rectal resection, as the bowel is minimally manipulat-
ed and does not have an intestinal anastomosis. Postoperative challenges 
include symptoms related to inadequate liver function such as confusion 
secondary to electrolyte imbalance or hepatic encephalopathy, abdominal 
ascites formation, or anasarca. The nurse must discern potential complica-
tions, ensure patient safety, and teach the patient and caregivers to recog-
nize concerns and understand symptom management, diet, activity and in-
cision care prior to discharge. 

Palliative Measures

Palliative measures, both surgical and interventional, may be used to 
provide increased comfort for the patient who suffers with complications 
of colorectal or hepatocellular cancer. A diverting colostomy or partial tu-
mor debulking may be performed to bypass an unresectable colorectal can-
cer. After surgery, the consistency of the stool is dependent on the amount 
of bowel removed. Typically, the patient’s stool will be soft, unformed and 
paste-like, or liquid, and the frequency of bowel movements can be unpre-
dictable (Monahan, Neighbors, & Green, 2011). Patients who suffer from 
partial bowel obstruction may be candidates for endoscopic placement of 
a metal stent to open the bowel (Blanke & Faigel, 2012). 

Temporary implantable closed drainage devices may be placed to 
drain ascites due to metastatic disease. Patients with these types of cath-
eters must be taught site care, dressing changes, and how to drain the 
catheter before discharge. These palliative measures often provide excel-
lent pain and symptom control and allow the patient to remain at home 
with family.
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Conclusions

Patients and families who face a diagnosis of colorectal cancer, with or 
without hepatic involvement, have few choices for treatment, as surgery is 
the primary intervention. Although progress has been made in the type of 
surgical procedure, approach, technique, and patient outcomes, cancer-
related colorectal surgery can have a negative effect on survivors as basic 
functions of the human anatomy and physiology are permanently altered. 
Nurses are essential to provide informed education for patients, family 
members, and caregivers and to provide psychological support to those in 
need.
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Introduction

This chapter discusses the surgical management of cancers of the fe-
male reproductive system, which includes the vulva, vagina, cervix, corpus 
uteri, ovaries, and fallopian tubes. It is organized by a discussion of the anat-
omy of each organ, common presenting signs and symptoms, diagnostic 
and staging procedures, tumor histology, prognostic and treatment indica-
tors, and surgical treatment options. A discussion of optimal treatment op-
tions that are consistent with both the goals of surgery (e.g., staging, cura-
tive, control, palliation) and the patient’s quality of life, personal priorities, 
and risks and benefits is essential. Ideally, each case is reviewed by a multi-
disciplinary team with a multimodality approach to treatment with surgery, 
radiation therapy (RT), and chemotherapy as necessary to optimally man-
age the cancer. A discussion of chemotherapy and RT is beyond the scope 
of this chapter; for a comprehensive discussion of these topics see the Na-
tional Comprehensive Cancer Network (NCCN) guidelines (www.nccn 
.org/professionals/physician_gls/f_guidelines.asp). The content of this chap-
ter is a synthesis of many authors who have provided information based on the 
outcomes of clinical trials and their expert review of these topics. 

Anatomy and Physiology
A thorough understanding of the normal anatomy and physiology of the 

female reproductive system augments understanding of how surgical treat-
ment options can affect the physical and psychosocial aspects of care and, 
more specifically, how surgical outcomes will affect the patient’s quality of 
life and personal priorities. Figure 12-1 is a detailed illustration of the fe-
male pelvic floor that shows the anatomy of the female pelvis. Radiograph-
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ic images of tumor growth patterns are available from other sources and 
will add clarity to this text (Bickley & Szilagyi, 2007; Cartwright-Alcarese & 
O’Sullivan, 2010; Lee, Oliva, Hahn, & Russell, 2011).

Diagnostic Tests
Several tests and procedures are used to diagnose gynecologic cancers 

and include but are not limited to the following. 
• Colposcopy uses a magnifying lens to enhance examination and biopsy of 

the vagina and cervix.
• Cystoscopy and proctoscopy use small scopes to view urogenital and rec-

tal structures.
• Computed tomography (CT) scan uses x-ray to produces two-dimension-

al images. 
• Positron-emission tomography (PET) scan uses nuclear energy and pro-

duces three-dimensional images. 
• Ultrasound uses high-frequency sound waves to produce precise images of 

involved structures. 
Several biopsy techniques are used to diagnose gynecologic cancers such 

as fine needle aspiration, core needle biopsy, and incisional or excisional 
biopsies. Accurate diagnosis and staging of gynecologic cancers are essen-

Fallopian
tube

Ovary

Uterus

Bladder

Urethra Anus

Cervix

Sigmoid
colon

Rectum

Figure 12-1. Female Pelvic Anatomy

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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tial to the determination of the most effective multimodal-therapy treat-
ment plan. The 2009 International Federation of Gynecology and Obstet-
rics (FIGO) definitions and staging system are used by the NCCN (2013a) 
panel, and the staging system is approved by the American Joint Committee 
on Cancer (AJCC) (Edge et al., 2010; Pecorelli, Zigliani, & Odicino, 2009). 
Gynecologic cancers spread via direct extension into surrounding struc-
tures and through the lymphatic system to local, regional, and distant sites. 
A thorough understanding of the lymphatic system is essential to ensure ad-
equate surgical dissection and staging of gynecologic cancers. 

Vulvar Cancer

Anatomy and Presentation
The term vulva refers to the external structures that are visible in the per-

ineal region (see Figure 12-2) and extend anatomically to the symphysis pubis 
(anterior), buttocks (posterior), and thighs (lateral) (Aikins-Murphy, 1990). 
The vulva includes the mons pubis, labia minora, labia majora, clitoris, vagi-
nal vestibule, and perineal body. Cancers of the vulva present with vulvar in-
flammation, growths, itching, and pain in the early stages, with bleeding and 
discharge in later stages. 

Diagnostic and Staging Procedures 
Biopsy of the lesions and evaluation of lymph node involvement is ob-

tained with colposcopy, cystoscopy, and proctoscopy. Staging is based on 
the revised FIGO staging for carcinoma of the vulva (Edge et al., 2010; 
Hacker, 2009). Squamous cell carcinoma is the most common histolog-
ic type; verrucous carcinoma, Paget disease, adenocarcinoma, basal cell 
carcinoma, and Bartholin gland carcinoma are all less common histolog-
ic types.

Tumor size and lymph node status are the most important prognostic in-
dicators in vulvar cancers. Common sites of malignancy include direct ex-
tension of adjacent structures such as femoral, inguinal, and iliac lymph 
nodes. Distant metastasis can occur in both regional and distant organs.

Surgical Management 
Surgery alone is considered curative when the tumor can be complete-

ly excised with wide negative margins (see Figure 12-3). Stage IA disease 
requires wide local excision; stages IB and II require radical excision/vul-
vectomy and nodal dissection. Stages III and IV require more extensive sur-
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gery with systemic therapy. Tantipalakorn, Robertson, Marsden, Gebski, and 
Hacker (2009) reported no significant difference in recurrence rates, time 
to recurrence, or survival for patients with stages I and II squamous cell vul-
var cancer. Vulvar-conserving surgery may be an option for even large tumors.

Vaginal Cancer

Anatomy and Presentation 
The vagina is a flexible, elastic opening that extends from the cervix to 

the vulva. The upper part of the vagina surrounds the cervix. This pouch-
like space, which is a shallow recess around the cervix, is called the fornix. 
The vagina is divided by the cervix into the posterior and anterior fornices 
and the lateral fornices (Cartwright-Alcarese & O’Sullivan, 2010). The pre-
sentation of vaginal cancer may be asymptomatic in its early stages, and a wa-
tery vaginal discharge and unexplained vaginal bleeding are common in the 
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Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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invasive stage. Painful urination, pelvic pain, and constipation can occur in 
late-stage disease. 

Diagnostic and Staging Procedures
Staging is based on the FIGO staging for carcinoma of the vagina (Edge 

et al., 2010; Hacker, 2009) and includes biopsy of the lesion, cystoscopy, 
proctoscopy, and CT of the abdomen and pelvis. Squamous cell carcinoma 
is the most common histologic type; occasionally adenocarcinoma, melano-
ma, and clear cell cancers originate in the vagina. Local extension of the tu-
mor can occur, as well as metastatic disease in regional lymph nodes.

Surgical Management
Complete excision of the tumor with wide negative margins, plus a vagi-

nectomy and hysterectomy followed by RT is a common treatment plan for 
early-stage disease. In advanced vaginal cancer, a pelvic exenteration (see 
Figure 12-4) may be performed with curative intent. This includes remov-
al of the cervix, uterus, bladder, rectum, and part of the colon. Reconstruc-
tive surgery can restore anatomy and function; therefore, a referral should 
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Figure 12-3. Postvulvectomy Wound and Drain Care

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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be made to a reconstructive surgeon who has experience with these proce-
dures. Surgery may not be an option in later-stage cancer because the blad-
der and rectum are close in proximity to the vagina. RT alone may be rec-
ommended. 

Cervical Cancer

Anatomy and Presentation
The cervical canal (see Figure 12-1) extends from the isthmus to the 

vagina. The transformation zone or squamo-columnar junction is the 
point at which the columnar epithelium of the cervix meets the squa-
mous epithelium of the vagina. This is a site of continuous cell renewal 
and, thus, a common site of cancer. Cervical cancer may occur along the 
lining of the vagina or in the canal (Cartwright-Alcarese & O’Sullivan, 
2010).

Cervical carcinoma is often asymptomatic. Once cancerous cells invade 
nearby tissue, abnormal vaginal bleeding occurs and is the most common 
presenting symptom. 

Diagnostic and Staging Procedures
While routine screening with the Papanicolaou (Pap) smear can pre-

vent cancer by identifying the presence of cancer-causing human pap-
illomavirus, it can also detect cancer in its earliest stage (American 
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Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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Cancer Society, 2013). NCCN (2013a) recommends a cone biopsy to ac-
curately determine the presence of microinvasive or invasive disease. 
Once cervical cancer is diagnosed, further diagnostic testing with surgi-
cal staging should be performed (NCCN, 2013a). Moore (2008) report-
ed that although the outcomes of randomized clinical trials demonstrat-
ed surgical staging to be more accurate, radiographic diagnostic and 
staging procedures may still be very effective. Surgical staging may de-
tect microscopic nodal disease that cannot be detected with radiologic  
imaging. 

Laparoscopic and robotic approaches for staging and treatment plan-
ning show promise for decreased hospital length of stay, reduced morbid-
ity, and more rapid recovery (Lowe et al., 2009; NCCN, 2013a), although 
long-term data are not available to compare these methods with tradition-
al surgical staging. Investigators who evaluated PET/CT scans in early- 
stage cervical carcinoma reported that they may be useful to correct 
false negatives (Yu et al., 2011). The role of sentinel lymph node biop-
sy is not yet validated with cervical cancer and should be used in a clini-
cal trial setting only. The most common histologic types of cervical can-
cer include cervical intraepithelial neoplasia, squamous cell carcinoma 
in situ, invasive squamous cell carcinoma, and invasive adenocarcinoma. 
Lymph node involvement is the strongest prognostic and treatment indi-
cator (Forner & Lampe, 2011; NCCN, 2013a). Serum tumor markers may 
provide important information regarding lymph node status. For exam-
ple, both P16INK4A overexpression and fluorescence in situ hybridiza-
tion (known as FISH) markers predict lymph node metastasis in cervical 
carcinomas (Huang & Lee, 2012; Wangsa et al., 2009). Common sites of 
metastases in cervical cancer include direct extension into the parame-
trium, vagina, lower uterine segment, abdomen, lymph nodes, lung, liv-
er, and bone. 

Surgical Management
In nonivasive cervical cancer, an extrafacial hysterectomy is recom-

mended. However, observation is an option for patients who have negative 
margins on cone biopsy. If lymphovascular invasion is present, a modified 
hysterectomy or trachelectomy is recommended. Although only low-level  
evidence is available, NCCN (2013d) recommends a pelvic lymph node 
dissection when lymphovascular invasion is present. Ideally, this approach 
should be conducted in a clinical trial. In stage I–II invasive cervical can-
cer, a radical hysterectomy or radical trachelectomy with pelvic lymph 
node dissection and para-aortic lymph node sampling is recommended. In 
stage II–IVA, a radical hysterectomy is recommended, and nodal status de-
termines the need for additional surgical treatment, systemic therapy, and 
RT (Reynolds et al., 2010).
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Endometrial Cancer

Anatomy and Presentation

Endometrial cancer, also termed uterine cancer, is the most common gy-
necologic malignancy (American Cancer Society, 2014). The uterus is a hol-
low, flattened, pear-shaped, fibromuscular organ that is composed of two 
parts: (a) body or corpus, which is the superior, thick-walled portion, and 
(b) cervix, the lower portion that extends into the vagina. These two parts 
are joined together by the isthmus, which is the narrowed part of the corpus. 
The fundus is the convex upper portion of the uterus where the fallopian 
tubes are suspended (Cartwright-Alcarese & O’Sullivan, 2010).

Endometrial cancer is often localized when diagnosed, as postmenopaus-
al women present with symptoms of irregular vaginal bleeding. Nevertheless, 
the mortality rate for African Americans exceeds that for Caucasians (five-year 
survival of 61% versus 84%) (American Cancer Society, 2014), which may be 
related to an increased rate of advanced-stage cancers, high-risk histologies 
(i.e., serous tumors), and inadequate staging.

Diagnostic and Staging  Procedures
In addition to routine evaluation and workup, genetic counseling may be 

indicated (NCCN, 2013d). The College of American Pathologists protocol 
for endometrial carcinoma was revised in February 2011 and includes the 
FIGO/AJCC staging update. In a woman with unexplained bleeding, a neg-
ative endometrial biopsy must be followed by a fractional dilation and curet-
tage (NCCN, 2013d). For unexplained persistent bleeding, a hysteroscopy is 
indicated to detect lesions (e.g., polyps, cancer). 

The NCCN (2013d) guidelines organize endometrial cancer into three cat-
egories to determine treatment: (a) disease limited to the uterus, (b) suspect-
ed or gross cervical involvement, and (c) suspected extrauterine disease. For 
all stages, pathologic and prognostic data from surgical staging are used to de-
termine treatment options. The most common histologic types of endometrial 
cancer include epithelial carcinoma, uterine papillary serous carcinoma, clear 
cell carcinoma, or carcinosarcoma, which is also known as malignant mixed Mül-
lerian tumor. Common sites of invasive endometrial cancers include local exten-
sion and distal intra-abdominal sites, distant organs, and lymph nodes. 

Surgical Management 
In disease limited to the uterus, surgical management includes perito-

neal lavage for cytology and total hysterectomy/bilateral salpingo-oopho-
rectomy (TH/BSO) with dissection of pelvic and para-aortic lymph nodes. 
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In suspected or gross cervical involvement, a radical hysterectomy is recom-
mended with BSO, cytology with peritoneal lavage, and dissection of pelvic 
and para-aortic lymph nodes. 

In suspected extrauterine disease with intra-abdominal involvement (e.g., 
ascites; omental, nodal, ovarian, or peritoneal involvement), surgical interven-
tion includes TH/BSO, cytology with peritoneal lavage, pelvic and para-aortic 
lymph node dissection, and surgical debulking as warranted. The surgical goal 
is to remove all measurable disease. Patients with unresectable extrauterine pel-
vic disease (e.g., vaginal, bladder, bowel/rectal, or parametrial involvement) are 
typically treated with external beam RT or brachytherapy with or without che-
motherapy, followed by reevaluation of tailored surgery. For extra-abdominal 
disease (e.g., liver involvement), palliative TH/BSO with or without chemother-
apy, RT, and hormonal therapy may be considered (NCCN, 2013d).

In lieu of aforementioned surgeries, laparoscopic pelvic and para-aortic 
lymphadenectomy in association with total laparoscopic hysterectomy may 
be efficacious, with several caveats (Barnett et al., 2011; NCCN, 2013d). As 
previously discussed, patients who undergo procedures that are contrary to 
traditional standards need to be followed in a clinical trial.

Ovarian, Fallopian Tube,  
and Primary Peritoneal Cancers

Anatomy and Presentation 
The two ovaries are almond-shape structures located near the lateral walls 

of the pelvic cavity, one on each side. The two fallopian tubes, also called 
oviducts or uterine tubes, each measure about 8–12.5 cm in length and 1 cm 
in width. They are located on each side of the uterus just below the fundus. 
The infundibulum is the fringed funnel-shaped end that curves up and over 
the two ovaries (Cartwright-Alcarese & O’Sullivan, 2010).

Presenting symptoms for ovarian cancer include a collection of symp-
toms such as palpable pelvic mass, ascites, abdominal distention, bloating, 
pelvic or abdominal pain, difficulty eating, early satiety, urinary urgency or 
frequency, change in bowel habits, and unexplained weight loss (American 
Cancer Society, 2014; Redman, Duffy, Bromham, & Francis, 2011). 

Diagnostic and Staging Procedures 
Diagnostic procedures include an abdominal/pelvic examination, gastro-

intestinal evaluation if clinically indicated, ultrasound and abdominal/pelvic 
CT scan, and chest imaging, as well as tests to evaluate serum CA 125, HE4, 
or other tumors markers as clinically indicated. The PET/CT scan has dem-
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onstrated its accuracy to diagnose primary and recurrent ovarian cancer with 
lesions greater than 1 cm; false positives are a limitation (Prakash, Cronin, & 
Blake, 2010). The common sites of metastasis include local extension to adja-
cent organs, the peritoneal cavity, lymph nodes, and, less commonly, distant 
organs. Genetic and family risk history should be evaluated (NCCN, 2013b).

Surgical Management 
Laparotomy/hysterectomy with comprehensive staging is recommended 

for patients with early-stage disease. Unilateral salpingo-oophorectomy for 
patients who desire to preserve fertility may be considered in select patients 
(NCCN, 2013c). Cytoreductive surgery is the goal for clinical stages II, III, and 
IV. The surgical management of patients with ovarian cancer is extensive and 
includes a comprehensive and meticulous inspection of the peritoneum with 
excision of all suspicious disease. It is essential to quantify the extent of initial 
and residual disease with aspiration of ascites, peritoneal lavage for cytologic 
examinations, and biopsies of the peritoneal surface or adhesions suspicious 
for harbored metastasis from the entire surgical region. For stage II–IV dis-
ease, omentectomy and aortic lymph node dissection are also recommended. 

NCCN (2013c) recommends that primary peritoneal and fallopian tube 
cancers be treated in the same manner as ovarian cancer with extensive sur-
gical clearance of disease. In general, the goal of surgery for ovarian, fallo-
pian tube, or primary peritoneal cancer is to establish the extent of disease 
and to cytoreduce the tumor burden to less than 1 cm or to completely re-
move all disease (NCCN, 2013c). Aspiration of ascites or peritoneal lavage, 
excision or biopsy of any suspicious sites, hysterectomy, bilateral salpingec-
tomy, and bilateral oophorectomy is recommended with removal of encap-
sulated masses intact. NCCN (2013c) recommends that the following pro-
cedures be considered for optimal surgical cytoreduction in all stages of 
disease: bowel resection, cholecystectomy, diaphragm stripping, distal pan-
createctomy, partial cystectomy, partial gastrectomy, partial hepatectomy, 
splenectomy, radial pelvic dissection, and ureterocystostomy. 

For patients with advanced disease, ancillary palliative surgical proce-
dures include insertion of a gastrostomy tube, indwelling peritoneal or pleu-
ral catheter, intestinal stents, ureteral stents/nephrostomy, or vascular ac-
cess device, as well as paracentesis, surgical relief of intestinal obstruction, 
thoracentesis/pleurodesis, and video-assisted thoracoscopy. 

Conclusions

Ideally, all patients with gynecologic cancers should be managed in a clin-
ical trial setting. Oncology nurses support patients using a multidisciplinary 
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approach, which ensures access to resources that address all aspects of care, 
including physical, functional, psychological, social, cultural, spiritual, and 
financial. Patients with gynecologic cancer who undergo surgery may expe-
rience distress associated with alterations in appearance, functional status, 
sexuality, and fertility. Nursing knowledge of the surgical management of gy-
necologic cancers and an understanding of the perception of symptom ex-
perience throughout the plan of care is essential. Resources can be directed 
toward the causes of distress, symptom management, and education to pro-
mote optimal recovery and health during this challenging time in a wom-
an’s life. The NCCN guidelines for supportive care and the Oncology Nurs-
ing Society Putting Evidence Into Practice resources (Eaton & Tipton, 2009) 
provide evidence-based education and interventions to address distress and 
symptoms commonly associated with cancer and its sequelae. 
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Introduction

Male primary pelvic cancers consist of internal and external reproductive 
cancer sites, including the urinary tract (i.e., bladder, kidney, ureter, and 
urethra), rectum, and anus. Internal male reproductive cancers are limit-
ed to the prostate; external reproductive cancers include penile and testic-
ular cancers. The male anatomy has multiple structures in close proximity 
with an extensive nodal component that is opportune for regional metasta-
sis, as well as distal metastasis through hematopoietic and lymphocytic chan-
nels (see Figure 13-1). Surgical techniques and the frequency and volume of 
specialized techniques are important outcome variables for male pelvic can-
cers. The National Comprehensive Cancer Network (NCCN) provides de-
tailed algorithms that describe evidence-based interventions for the treat-
ment of these cancers.

Penile Cancer

Penile cancer is a relatively rare cancer (Clark et al., 2013; Siegel, 
Ma, Zou, & Jemal, 2014) that presents as an ulcerated lesion on the pe-
nile skin or as a mass on or within the organ. Lesions can originate un-
der the foreskin and may present as a festering, infected wound (Held-
Warmkessel, 2012). Associated urinary symptoms are rare unless more 
extensive disease is found with tumor encroachment of the internal uri-
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nary structures. At presentation, a thorough physical examination is in-
dicated to identify the lesion or mass of origin; examination of the scro-
tum is essential to determine direct extension of disease. The clinical 
stage of disease is based on the size of the lesion, pathology results, ra-
diographic evaluation, and palpation of surrounding structures with bi-
opsies as needed.

Biopsy
Tissue biopsy is essential to the differential diagnosis between primary  

penile cancer and lesions secondary to sexually transmitted diseases. An in-
cisional wedge biopsy is recommended (Held-Warmkessel, 2012) because 
a small superficial biopsy may not provide enough cells for a definitive di-
agnosis. Enlarged or palpable lymphadenopathy at diagnosis may reflect 
infected, reactive, or metastatic lymph nodes. Palpable lymph nodes can 
be assessed with fine needle aspiration (Ercole, Pow-Sang, & Spiess, 2011); 
core needle biopsy should be performed with caution because structures 
within the pelvis may be accidentally punctured by the spring-regulated 

Figure 13-1. Male Pelvic Anatomy

Note. Figure courtesy of the National Cancer Institute.
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needle. Ultrasound guidance may aid the surgeon is isolating the lymph 
nodes in question and prevent disruption of underlying structures. Lymph 
node status remains the most important prognostic factor (Clark et al., 
2013).

Surgical Management
Similar to other solid tumor therapies, the recommended treatment of 

penile cancer is based on signs and symptoms, pathology results, and the 
clinical stage of disease. Eradication of in situ disease can be accomplished 
through surgical excision, laser therapy, or topical chemotherapeutic agents 
(Held-Warmkessel, 2012). Mohs micrographic surgery may be effective 
treatment for small low-grade lesions with suture closure or by secondary in-
tent wound healing (Wells & Taylor, 2010).

Invasive disease findings require local control and consideration of re-
gional and distal involvement. Surgical interventions include partial or full 
organ removal (e.g., penectomy) and sampling or removal of the affect-
ed pelvic lymph nodes. Distal lesions may be controlled with circumcision 
and glans-sparing surgical resection to preserve the overall organ (Held-
Warmkessel, 2012), whereas medial lesions require resection of most of the 
penis in an attempt to provide local disease control.

Evaluation of the nodal system is essential to disease management of pri-
mary penile cancer. The level of lymph node involvement is predictive of dis-
ease management and survival status (Ercole et al., 2011). Sentinel lymph 
node biopsy can be used to identify and remove the first draining nodes of 
the primary lesion with potential preservation of remaining nodes. Ipsilater-
al or bilateral pelvic and inguinal lymphadenectomy may be performed de-
pending on the clinical stage of disease as determined by physical and radio-
graphic evaluation.

Side Effects of Penile Surgery
Despite attempts to preserve the overall organ, patients who undergo sur-

gical resection for penile cancer may experience side effects that compro-
mise their physical and emotional healing. Sexual and urinary function may 
be altered depending on the extent of surgery and degree of healing. Com-
promised wound healing is common because of the organ location, warm 
and moist healing conditions, and involvement of eroded skin surfaces. Side 
effects after bilateral pelvic or inguinal nodal dissections include wound in-
fection or dehiscence, lymphocele, hematoma, lymphedema, and deep vein 
thrombosis (Ercole et al., 2011). Alterations in body image are also common 
depending on the extent of surgical resection, degree of healing, perceived 
image of the penis, and level of sexual functioning. Patients who undergo 
inguinal or pelvic lymph node dissection can be challenged with the side 
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effects of lymphedema with ipsilateral, contralateral, or bilateral leg swell-
ing and pain. Once lymphedema has been identified, interventions to con-
trol the lymphedema and education for patients with self-management tech-
niques are essential. 

Prostate Cancer

Prostate cancer affects the male reproductive gland that is anatomically 
located in the pelvis below the bladder and in front of the rectum. The ure-
thra goes through the prostate gland from the bladder to the penis. An en-
larged prostate gland can negatively affect the urinary system and cause in-
fection, pain, and erectile dysfunction. Prostate cancer is common in older 
men and is more common in African American men than White men in the 
United States. From 2005–2009, African American men had a 63% higher 
incidence of prostate cancer than Caucasian men (DeSantis, Naishadham, 
& Jemal, 2013).

Surgical Management
Robotic-assisted laparoscopy is often used for prostate surgery because 

of the movement abilities and agility of the machine’s instruments. Men 
undergoing a robotic prostatectomy experience less blood loss, decreased 
pain, decreased hospital stay, reduced recovery time, and greater satisfaction 
as compared to men who underwent traditional open surgery. In addition, 
they have five small port holes rather than the 7-inch abdominal incision re-
quired for open surgery (Chitlik, 2011).

The treatment of prostate cancer has been variable over the past several 
years with treatment options including close observation, radiation therapy, 
brachytherapy, cryotherapy, prostatectomy, radical prostatectomy, bilateral 
orchiectomy, and systemic treatment with hormonal therapy. Treatment rec-
ommendations are based on the patient’s age, projected size of the tumor, 
potential lymph node involvement, pathology, grade (e.g., Gleason score), 
and metastatic potential.

Positioning is important when preparing for a radical prostatectomy, for 
which the total time under anesthesia is longer than for a standard open ap-
proach. The goals of positioning are to enable excellent access for the surgi-
cal team and to prevent obstacles to a successful surgery such as peripheral, 
brachial plexus, or ulnar nerve injury or alterations to skin integrity (Chit-
lik, 2011).

After surgery, patients go home with a urinary catheter; therefore, fam-
ily and patient education includes catheter care. The urine may remain 
pink-tinged for weeks during the healing process. Patients can experience 
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blood clots after surgery, so education also should include how to recog-
nize them and when to call the physician or go to the emergency depart-
ment for intervention. 

Side Effects of Prostate Surgery
Erectile dysfunction (ED) is a common side effect of prostate surgery re-

gardless of the surgical approach. ED can be caused by an assortment of 
changes, including damage to the neurovascular bundle branches, corporal 
smooth muscle damage, and penile hypoxia. The recovery of erectile func-
tion can be affected by age, erectile hemodynamic changes, and neurovas-
cular branch preservation (Mirza, Griebling, & Kazer, 2011). It is important 
to assess presurgical erectile function to ascertain changes since surgery. ED 
can also occur after radiation therapy based on penile blood flow secondary 
to occlusive vascular disease, arterial dysfunction, and erectile hemodynam-
ics (Mirza et al., 2011).

Urinary incontinence is also a common side effect of prostate surgery. 
The most common type is stress incontinence, which occurs when the blad-
der neck has lost outlet resistance. Urge urinary incontinence is prevalent 
because the bladder detrusor muscle involuntarily contracts during filling. 
When the bladder does not completely empty, men can experience overflow 
incontinence secondary to bladder contractures or urethral stricture. Men 
can also experience mixed incontinence with more than one specific type 
(Mirza et al., 2011).

Testicular Cancer

Testicular cancer forms in tissues of one or both testicles and most com-
monly occurs in young or middle-aged men, although is a relatively uncom-
mon cancer (Siegel et al., 2014). Most testicular cancers arise from germ 
cells and are thus referred to as malignant germ cell tumors.

Surgical Management
The standard surgical treatment for testicular cancer includes unilateral 

or bilateral orchiectomy with unilateral or bilateral retroperitoneal lymph 
node dissection as primary treatment and secondary treatment following 
neoadjuvant chemotherapy (NCCN, 2013; Viatori, 2012). Nerve-sparing 
techniques are used when this approach does not interfere with resection 
of potential or evident disease (NCCN, 2013). In the neoadjuvant setting, it 
is recommended that patients undergo surgery at a comprehensive cancer 
center with a high volume of surgeries to maximize outcomes. Complete-
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ness of resection remains an important predictive variable of future disease-
related outcomes (NCCN, 2013).

Side Effects of Testicular Surgery
The potential side effects of testicular surgery are directly related to 

the level of treatment recommended (e.g., chemotherapy, radiation ther-
apy, surgery), the pathologic extent of disease, and the extent of individu-
al treatments. In regard to surgery, an orchiectomy can have a negative im-
pact on fertility regardless of whether a unilateral or bilateral orchiectomy 
is performed. All patients with testicular cancer should be given the option 
for sperm banking before any treatment begins to ensure viability of their 
sperm for future use. In addition, the absence of one or both testicles, po-
tential or real ED, and potential life changes may cause significant psycho-
logical distress. Nurses should screen for distress and assess for difficulties or 
expressed changes in self-image, depression, frustration, and alterations in 
sexual dysfunction (Moore, Higgins, & Sharek, 2012). 

Urinary Tract and Urothelial Cancers

Urinary tract and urothelial cancers are not limited to males, although 
they occur twice as often in men than women (Siegel et al., 2014). Cancers 
such as bladder, renal, ureter, and urethral may be some of the most pre-
ventable cancers, as nearly 80% are related to tobacco use, including sec-
ondary smoke exposure. American Indians and Alaska Natives are among 
the highest racial/ethnic group in the United States to be affected (Siegel 
et al., 2014). Of additional concern is the potential for a second primary 
malignancy (16%) that may involve another urothelial structure within five 
years of the initial diagnosis (Pruthi, Nugent, Czaykowski, & Demers, 2013) 
or cancers of the lung or breast.

Bladder Cancer
Bladder cancers most commonly occur in the inner tissues that line the 

bladder and present with painless hematuria. Cellular types of bladder can-
cer include transitional cell, squamous cell, and adenocarcinoma). Treat-
ment may differ based on the origin of the cancer and the depth of invasion 
into surrounding tissues and layers of the bladder. People with bladder can-
cer may undergo cystoscopies every three months for surveillance, which is 
an examination of the bladder through the urethra using a lighted scope. 
Treatment for noninvasive bladder cancer may be limited to close surveil-
lance or local chemotherapy instillations.
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Surgical Management
Invasive bladder cancer that penetrates through the muscular layers is 

treated by a radical cystectomy (Tyler, 2012). The surgical procedure may 
differ between men and women based on regional genital organs that may 
also be affected. In men, the surgery typically involves a radical cystectomy, 
prostatectomy, and lymphadenectomy; in women, a pelvic exenteration may 
occur with a cystectomy, lymphadenectomy, hysterectomy, bilateral salpingo- 
oophorectomy, and removal of vaginal tissue (Tyler, 2012) because local 
control of the disease is of prime importance.

After a cystectomy, urinary function must be restored with one of several 
urinary diversion procedures, such as incontinent cutaneous diversion or ile-
al conduit, continent cutaneous diversion, bladder reconstruction, or neoblad-
der (see Figures 13-2–13-4) with orthotopic reconstruction (Lester, 2012). Dif-
ferences in the reconstruction are based on the extent of cancer surgery, history 
of previous abdominal surgeries, patient preference, and remaining anatomic 
structure. Reconstruction can include an external stoma with bag (e.g., inconti-
nent cutaneous diversion, or Bricker ileal conduit), stoma with one-way valve for 
self-catheterization (e.g., continent diversion, or Indiana pouch), reservoir in-
side the pelvis connected to the urethra for natural voiding (e.g., neobladder), 
indwelling catheter from the renal pelvis to an external bag (e.g., nephrosto-
my), or ureteral stoma with bag (e.g., ureterostomy) (Lester, 2012; Tyler, 2012).
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Figure 13-2. Ileal Conduit

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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Renal Cancer 

Renal cancers affect the kidney and ureteral structures, specifically the 
renal pelvis and ureter. The mainstay of surgery for these cancers has been 
the radical nephrectomy with removal of the entire kidney along with the 
hilar vessels as indicated. In small tumors, treatment options include rad-
ical nephrectomy, partial nephrectomy, ablation, and surveillance (Yang,  
Villalta, Meng, & Whitson, 2012). The overall goal of surgery is to preserve 
renal and cardiovascular integrity and decrease early mortality using neph-
ron-sparing treatments. Patients undergoing a radical nephrectomy increase 
their risk of future chronic kidney disease by 25% (Weight et al., 2010).

The surgical treatment of renal cell carcinoma includes radical nephrec-
tomy or partial nephrectomy with noninvasive approaches, such as laparos-
copy and robotic procedures, or the traditional open abdominal surgery 
(Lucas, Mellon, Erntsberger, & Sundaram, 2012). Preoperative data such 
as previous history of renal cancer surgery, solitary kidneys, or metastatic 

Large
intestine

Small
intestine

Appendix

A: The shaded area is removed to make a pouch. B and C: The bowel will be cut open, fold-
ed and then stitched. D: A pouch is created from the large intestine to store urine. A valve 
at the junction of the large and small intestines keeps urine from flowing out of the pouch. 
The end of the small intestine is brought out to the abdominal wall to make a stoma, through 
which a catheter is placed to drain the pouch.

Figure 13-3. Continent Urinary Diversion

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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disease are important considerations for surgical decision making, as well 
as age, sex, race, glomerular filtration rate, comorbidities, and body mass 
index. The open approach involves greater blood loss and longer hospital 
stay time, although it is a faster surgery with less ischemia to any remain-
ing kidney. The robotic approach is a longer surgery; however, it is asso-
ciated with less morbidity, less blood loss, and a shorter hospital stay (Lu-
cas et al., 2012).

Conclusions

Cancers of the male pelvis and urologic cancers are often complex with 
multiple physical and psychosocial alterations. Issues related to urinary, 
genital, and sexual function are of prime concern to most patients and 
may lead to suboptimal treatment decisions. Ongoing discussion with the 
patient and family is important in order to identify barriers to comprehen-
sion about the disease and personal goals and objectives to disease man-
agement.

Early rehabilitation with attention to survivorship issues may enhance pa-
tient and caregiver acknowledgment of physical or psychosocial alterations 
and ensure mutual communication and support. Timely referral to insti-
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Figure 13-4. Neobladder

Note. Figure courtesy of The Ohio State University Wexner Medical Center. Used with permission.
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tutional or community resources may advance physical recovery, improve 
function, and increase ongoing dialogue. Nurses can facilitate communica-
tion between the physician and patient and the caregiver and patient and 
can provide resources to the patient and family, offering an integral mea-
sure of support for patients who may struggle with changes in their anato-
my and bodily function. 
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Surgical Care of Skin Cancer
Kathleen E. Morton, MSN, RN, and Catherine L. Levy, MS, RN

Introduction

The three primary histologic types or classifications for skin cancer tu-
mors are basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and 
cutaneous malignant melanoma. Although each tumor has its defective cell 
of origin located somewhere within the skin, each type also has an indepen-
dent trajectory for treatment and potential for metastasis that defines its nat-
ural history and malignant potential. 

Basal and Squamous Cell Carcinomas

BCC is the most common form of cancer worldwide. Of the 2.2 million new 
cases of skin cancer diagnosed in the United States each year, 80% are BCC 
(Netscher et al., 2011). These lesions typically penetrate the deepest layer of 
the epidermis and are commonly found on the head and neck areas of the 
body, areas highly exposed to ultraviolet radiation. Additional common sites of 
occurrence include other sun-exposed parts of the body such as the scalp, back, 
and shoulders. BCC can appear as shiny or translucent bumps on the skin that 
are white, pink, or red in color, or it may simply appear as a reddish patch of 
skin. A common first sign of BCC is a persistent, nonhealing sore on the skin. 
This sore may bleed, ooze, crust, or remain unhealed for weeks. BCCs tend to 
be slow growing and rarely metastasize to surrounding tissues and organs. 

SCC is the second most common form of skin cancer with more than 
250,000 new cases diagnosed each year. SCC risk factors include chronic sun 
exposure and immunosuppression, and it is particularly common among 
solid-organ transplant recipients (Netscher et al., 2011). SCCs have prema-
lignant precursors and an in situ variant that arises from epithelial cells. 
They typically appear as a slow-growing round or scaly ulcer or a skin plaque 
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that is red to brown in color. SCC is not limited to sun-exposed areas; it can 
occur in mucous membranes and genitalia and has the potential to metas-
tasize via the lymphatic and hematopoietic systems. Perineurial invasion is a 
poor prognostic sign and is associated with both recurrence and metastasis 
(Tufaro et al., 2011). 

Preprocedure
Surgical management for primary skin cancer varies significantly based 

on the malignant potential and anatomic location of the lesion. Well-demar-
cated BCCs with circumscribed pathology can be surgically managed by cu-
rettage, electrodessication and curettage, cryosurgery, or surgical excision. 
When clear pathologic margins are obtained, the cure rate is very high. Le-
sions with ill-defined edges may require more extensive surgery, typically 
Mohs micrographic procedure. In patients with multiple BCC lesions, elec-
trodessication and curettage may be a more reasonable procedure. Typical-
ly, sentinel lymph node dissection is not indicated for BCC and SCC; how-
ever, in larger lesions with a high metastatic potential, it may be included 
depending on the anatomic area of the lesion (Netscher et al., 2011).

Procedure
Electrodessication and curettage for well-circumscribed, low-risk lesions 

compares favorably to excisional biopsy in regard to five-year local recurrence 
rates (Netscher et al., 2011). Confirmative diagnosis may still be obtained 
from residual material, although it is difficult to determine whether margins 
are positive or negative for tumor. Surgical excision can be accomplished with 
local anesthetic to the skin. The margin size is based on the primary lesion. 
For example, BCC requires a 2 mm margin for 1 cm lesions and margins of 
3–5 mm with extension into the subcutaneous fat for lesions between 1 cm 
and 2 cm; for lesions larger than 2 cm, margins as wide as 10 mm may be nec-
essary for local control (Netscher et al., 2011). Frozen sections are not typi-
cally performed for these excisions because of expense and time. Therefore, 
if the pathology report indicates positive margins, a reexcision must be per-
formed. The exception may be for BCC and SCC lesions that are larger than 
2 cm, especially if skin grafting is part of the surgery (Netscher et al., 2011). 

Mohs Micrographic Surgery 
Mohs surgery is a very precise procedure that attempts to remove a min-

imal amount of healthy tissue while removing thin layers of affected tissue. 
Mohs is indicated for BCC and SCC lesions that are greater than 2 cm, re-
current lesions, lesions with indistinct margins, and lesions in cosmetically 
sensitive regions such as around the eyes, ears, nose, or mouth. Mohs sur-
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gery is contraindicated in recurrent tumors within surgical scars (Netscher 
et al., 2011). 

Mohs micrographic surgery removes layers of skin through a series of ex-
cisions. After each excision, tissue is frozen and the lateral and deep mar-
gins are mapped and stained for immediate examination under a micro-
scope. Once skin layers are found to be disease free, the surgery is complete. 
The precision of this procedure allows the surgeon to remove all visible ar-
eas of cancer as well as irregular skin layers not visible to the naked eye. 
In the case of a non-Mohs surgery, a simple excision may require a second 
procedure to obtain clear margins. The ideal situation to prevent a second 
surgical procedure utilizes Mohs surgery to preserve tissue in facial lesions 
and reduce the overall amount of tissue removed while avoiding a skin graft  
(Viola et al., 2012). The patient must be sterilely prepped for the procedure 
for several hours, which will require him or her to remain in one position 
for an extended period of time. The duration of the procedure depends on 
the location and depth of the lesion. 

Melanoma

Of the common skin cancers, melanoma is the histology with a meta-
static potential that can cause premature death in younger people. Mela-
noma is often referred to as cutaneous malignant melanoma and has several 
morphologic subtypes, including rapid radial growth, superficial spread-
ing, lentigo maligna, acral lentiginous, and other unclassified lesions. Oth-
er forms of melanoma include ocular melanoma, which arises within the 
eye, and mucosal melanoma, which commonly arises within the intestine 
or the vulva. Vertical growth of the lesion determines tumor depth and is 
one of the prognostic indicators. Breslow thickness measures the epider-
mal basement membrane to the deepest melanoma cells; the Clark lev-
el is the thickness of the lesion both above and below the skin’s surface 
(Netscher et al., 2011).

Subungual and acral lentiginous melanoma occurs on the palms of the 
hands and soles of the feet and under the nail beds of the fingers and toes. 
The lesions are more common in dark-pigmented, non-Caucasian popula-
tions; 35%–60% of lesions occur in Americans of color as compared to 3% 
in Caucasians. At least 25% of patients present with clinically positive lymph 
nodes or metastatic disease; computed tomography or positron-emission to-
mography scans are often ordered preoperatively to determine the presence 
of metastatic disease (Woods, Bacon, Ballard, & Beech, 2012). 

Melanoma is staged based on the pathologic assessment of the primary 
tumor. The American Joint Committee on Cancer (AJCC) Melanoma Stag-
ing Committee has gradually changed the staging of melanoma. Current-
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ly, prognosis and metastatic potential are based on tumor size, ulceration, 
and mitotic rate (Dickson & Gershenwald, 2011). Tumor size is designated 
as thin (less than 1 mm), intermediate (1–4 mm), and thick (greater than 
4 mm). Ulceration of the skin related to the primary tumor is also assessed 
and defined as the lack of intact dermis overlying the lesion. This find-
ing signifies a more aggressive tumor phenotype with a higher likelihood 
of metastasis (Dickson & Gershenwald, 2011). The primary tumor mitotic  
rate represents a new change in the AJCC staging. The hot spot or area of 
most mitotic figures is examined. This criterion replaces the Clark level 
of invasion and is used to determine if sentinel lymph node biopsy is war-
ranted in T1b or higher lesions. In addition to the aforementioned crite-
ria, variables such as age, gender, primary tumor site, extent of microscop-
ic tumor burden, and number of sites of distant metastasis have prognostic 
relevance (Dickson & Gershenwald, 2011). Biomarkers are also used to de-
termine the use of targeted agents (McGuire, Disa, Lee, Busam, & Nehal, 
2012). 

Surgical Management
Surgery is a primary treatment for melanoma, although consideration is 

given to positivity of regional lymph nodes and the presence of metastatic 
disease. For local control of lesions, wide excisions seek clear margins of 5 
cm. If regional lymph nodes are positive or evidence of metastatic disease is 
present, it is unlikely that wide margins (e.g., 5 cm) will improve local con-
trol or survival.

The type of incision used is dependent on the location of the lesion. For 
lesions on long bone extremities, a longitudinal elliptical incision is typical-
ly used. Lesions on the trunk are generally made congruent to the muscle 
group, as improved healing will occur through primary intention. Lesions 
on the scalp, face, and neck may require a split-thickness skin graft (STSG) 
or a rotational flap to prevent dimpling or puckering at the operative site. 
Lesions that traverse joints or bending junctions may require a STSG to pro-
vide extra tissue for healing and prevent joint restriction after healing is 
complete. 

Sentinel Lymph Node Biopsy
The most important prognostic factor in melanoma staging is the pres-

ence or absence of lymph node metastasis. Sentinel lymph node biopsy is 
used to stage melanoma through detection of micrometastatic disease in the 
associated lymph node basin. Patients with lesions with a Breslow thickness 
of greater than 1 mm or tumors smaller than 1 mm with an associated Clark 
level IV or V should undergo a sentinel lymph node biopsy. Current recom-
mendation is to offer sentinel lymph node biopsy in patients with a thin (1 
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mm or less) melanoma if the primary tumor mitotic rate is 1 mitosis/mm2 
or greater (Dickson & Gershenwald, 2011). 

The standard method of sentinel node biopsy for melanoma includes in-
jection of blue dye at the site of the lesion just before surgery, although some 
surgeons also add radioactive technetium and perform lymphoscintigraphy 
several hours before surgery. A small incision is made at the nodal bed (e.g., 
typically the axilla, popliteal region, groin, occipitus) to remove the nodes 
that exhibit uptake of the blue dye and technetium (i.e., the sentinel node). 
If the sentinel lymph node is positive, a lymph node dissection may be per-
formed at that time (National Cancer Institute, 2011).

Postoperative Care
Wound care will vary depending on the size and location of the surgi-

cal site. If the surgery requires a large resection or lymph node dissection, 
a closed suction drain may be placed to decrease the risk of hematoma or 
seroma development. In extremity and trunk excisions, preoperative activ-
ities can be gradually resumed as tolerated. For patients who have had a 
lymph node dissection, passive range-of-motion exercises are recommend-
ed to minimize restricted mobility of the extremity. Lifting is restricted to 10 
pounds until the incisions are healed.

Sutures or staples are used to close the wound. Closures on incisions of 
the extremities and back are typically left in place for two weeks because of 
the relatively thin skin and movement associated with these areas. Sutures 
on the face are typically left in place for approximately five days because of 
the high vasculature associated with the face and also to minimize scarring. 
Sutures in all other locations are left in place for 7–10 days.

If an STSG has been used, the donor site will appear as a partial thickness 
“scrape” of the skin. A nonadherent or gauze dressing is typically placed over 
the donor site to provide moisture and protection. Gradually the donor site 
will heal through secondary intention, although it may take several weeks. 
This is the most bothersome site for the patient, but moisture improves the 
tension of the skin during the healing process. The skin graft is sutured using 
a bolster dressing over the graft that remains in place for five to seven days to 
minimize shearing or shifting of the graft. It is important to keep this dressing 
intact; knowledge of how the graft was created allows the surgical team to re-
move the first dressing and replace it as necessary (Dunn, Ignotz, Mole, Cock-
will, & Smith, 2011).

Surgical Management of Local Recurrent Disease
When recurrent disease is isolated to a limb, a repeat excision or perfu-

sion with melphalan may be an option. Isolated limb perfusion is a surgical 
therapy in which blood flow to the affected limb is isolated from the rest of 
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the body with the use of a tourniquet on the affected extremity. Venotomy 
and arteriotomy catheters are inserted into the main artery and vein of the 
limb to create a circuit that allows for infusion and removal of a high dose of 
chemotherapy with a bypass machine (Neto et al., 2012). This high dose of 
chemotherapy would be toxic if given systemically. 

Hyperthermic limb infusion is a less invasive surgical procedure that uti-
lizes small catheters in the affected limb’s main artery and vein. These cath-
eters are inserted percutaneously and a tourniquet is applied. A high dose 
of chemotherapy is infused and removed via a syringe, thus sparing the rest 
of the body from the cytotoxic drugs. Hyperthermic limb infusion is less in-
vasive by avoiding the extracorporeal circulation with the bypass machine. 
Attention to first- or second-time use, as well as body surface mass, may de-
crease limb complications (Neto et al., 2012).

Conclusions

Nursing considerations for skin cancer will vary based on tumor histology 
and may include teaching of the diagnosis, causative factors, and guidelines 
for surgical management. BCCs, SCCs, and early-stage melanomas have a 
more favorable prognosis, whereas later-stage melanomas will require addi-
tional support, including psychosocial support, not only for the patient but 
for family members.

Postoperative instructions for patients who have had a wide local exci-
sion include providing written instructions for any dressing changes, in-
struction on signs and symptoms of infection, lymphedema precautions, 
and a phone number if the patient or family member has questions about 
the postoperative care. The nursing care plan should include education on 
preventing further skin lesions by avoiding sun exposure or tanning beds. 
Consistent application of sunscreen, even on cloudy days, along with the 
use of protective clothing such as a wide-brimmed hat, indicates that the 
patient understands self-care methods. Identification of suspicious lesions 
such as a mole that has changed in color or texture indicates a need for fur-
ther evaluation. 

It is imperative that instruction be provided to patients and family mem-
bers for the possibility of recurrence, especially for those with a history of 
prolonged ultraviolet light exposure or early-stage melanomas. Education-
al materials are available through local community organizations and na-
tional organizations such as the American Cancer Society. Internet search-
es can unearth a wealth of information about the histology, treatment, and 
prognosis of the disease. Psychosocial considerations include the potential 
for serious body disfigurement from surgery or lymphedema from node dis-
sections. It is important to assess patients’ self-image as they cope with the 
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cancer diagnosis and body disfigurement. They may benefit from participa-
tion in a support group or private counseling.
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Surgical Care of Brain Tumors
Susan D. Bell, MS, CNRN, CNP

Introduction

Surgery on the brain for tumor removal has been evolving for more than 
a century, and advances in the field have changed the approach and treat-
ment significantly. Enhancements in neuroimaging allow improved ana-
tomic and functional localization of tumors, while progress in surgical tech-
niques and use of intraoperative adjuvant therapies make surgery safer and 
enable maximal tumor removal. A knowledgeable multidisciplinary team 
can enhance the patient experience with surgery and improve outcomes. 
The World Health Organization has classifications for more than 120 brain 
tumors, which are based on the predominant cell or tissue of origin and 
graded on the presence or absence of standard pathologic features (Os-
born, Salzman, Thurnher, Rees, & Castillo, 2012). The most common types 
of primary malignant brain tumors are tumors of the neuroepithelial tissue 
such as astrocytomas (33.7%) and meningeal tumors such as meningiomas 
(35.5%) (Osborn et al., 2012). 

Clinical Presentation

Most patients with primary brain tumors present with generalized com-
plaints or a focal neurologic problem. Generalized symptoms such as fa-
tigue, malaise, and unsteadiness are usually the result of increased intra-
cranial pressure from tumor mass effect. More often, patients present with 
memory loss; cognitive changes; motor, language, or visual deficits; seizures; 
personality changes; nausea or vomiting; papilledema; or other focal neu-
rologic signs relative to the location of the lesion (Chang et al., 2005). Al-
though headaches are common in patients with brain tumors, headaches 
are rarely the sole presenting symptom and occur in only about 2% of cases  
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(Schankin et al., 2007). Nevertheless, patients who present with atypical 
headaches should be evaluated to rule out a tumor. 

A brain magnetic resonance imaging (MRI) with gadolinium is the pre-
ferred diagnostic test for primary brain malignancies. After confirmation of 
a brain tumor, the patient is usually referred to a neurosurgeon to discuss 
treatment options. Anticonvulsants may be administered at presentation, es-
pecially if a seizure was the presenting symptom (Klimek & Dammers, 2010; 
Smith, 2010). Steroids (e.g., dexamethasone 4 mg three to four times a day) 
are also often administered at diagnosis, especially if the brain MRI demon-
strates significant brain edema and the patient exhibits associated neurolog-
ic symptoms. Steroids should be taken with food; prophylactic medications 
often are administered to prevent gastrointestinal ulcers. 

Surgical Management

The National Comprehensive Cancer Network (NCCN, 2013) guidelines 
for central nervous system cancers recommend maximal tumor removal 
when appropriate, with minimal surgical morbidity to provide an accurate 
diagnosis. The surgical plan is based upon pertinent patient and tumor fac-
tors such as patient age, medical history, neurologic examination, and per-
formance status. Tumor type, location and number of lesions, grade, and 
vascular characteristics are also considered. Systemic imaging with comput-
ed tomography (CT) scans of the abdomen, chest, and pelvis may be in-
dicated to identify any other malignant lesions and to verify the primary 
versus metastatic source of the lesion. Further neuroimaging such as sin-
gle photon emission CT, positron-emission tomography scan, or function-
al MRI may be indicated to further differentiate and characterize any le-
sions. A cerebral angiogram may be warranted to identify the blood supply 
to the tumor.

Type of Surgery
The surgeon should discuss the objectives and plan for surgery with the 

patient and family: biopsy versus resection, awake versus asleep, length of 
the procedure, location of the incision, intraoperative adjuvant chemo-
therapy or radiation therapy, drains or catheters, and risks and benefits 
of surgery. Expectations of the surgeon with regard to improvement in 
symptoms and anticipated long-term sequelae should be discussed. The 
need for additional treatment after surgery (e.g., radiation therapy, che-
motherapy) may be discussed, although specific interventions are depen-
dent upon pathologic confirmation. Time for the patient and family to 
express their fears and concerns should be provided with appropriate psy-
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chological support. The timing of surgery (e.g., urgent versus elective) is 
based on tumor characteristics and patient symptoms, although most sur-
geries are planned, elective procedures. Any preoperative clinical trials 
should be offered, as applicable.

Preoperative Evaluation
Preoperative evaluation includes patient- and disease-specific blood work, 

anticonvulsant drug levels if appropriate, urinalysis, chest x-ray, and electro-
cardiogram. A history, physical, and comprehensive neurologic exam are 
obtained. Tolerance to previous surgery, family history of difficulties with 
anesthesia, and inquiries about medications should be discussed. Anticoag-
ulants such as warfarin, clopidogrel, or aspirin should be stopped for an ap-
propriate time frame, if possible. The use of herbal supplements should also 
be explored because of the potential for hematologic effects. 

A methicillin-resistant Staphylococcus aureus (MRSA) nasal swab culture is 
obtained with the implementation of appropriate preoperative antibiotics. 
Those patients identified to have MRSA colonization or a prior history of 
MRSA infection are at higher risk for postoperative complications (Akins 
et al., 2010). To minimize the overall risk of infection, patients must shower 
and wash their hair with an antiseptic soap the night before surgery. 

Intraoperative Management
After induction of general anesthesia, an arterial line, a urinary cathe-

ter, and sequential pneumatic compression devices are placed with a central 
venous catheter or large-bore IV lines. Preoperative images from the brain 
MRI or head CT are used to (a) plan the location and size of the craniotomy, 
(b) determine the relationship of the tumor to nearby critical brain struc-
tures, (c) serve as a guidance system to deeper subcortical structures, and 
(d) assist with tumor resection. An image-guided, three-dimensional stereo-
tactic navigation system is used with or without a stereotactic frame to en-
hance the intraoperative plan (see Figure 15-1). 

General neurosurgical principles are used to position the patient and min-
imize injury, promote venous return, and reduce brain retraction (St-Arnaud 
& Paquin, 2008). The patient is placed in one of four positions: supine, later-
al, prone, or sitting. The patient’s head is placed in the holding device to pre-
vent movement during the surgery and secured with two to three metal screws 
into the skull (see Figure 15-2). Most often, the incision is made directly over 
the tumor yet behind the hairline for cosmetic reasons. The hair is shaved in 
a strip along the planned incision and subsequently scrubbed with an antisep-
tic surgical scrub. Immediately before the incision is made, IV steroids and an 
antibiotic are given; typically, IV mannitol (0.5 g/kg of body weight) and furo-
semide are also administered (St-Arnaud & Paquin, 2008). 
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The skin incision is created and carried down to the bone with cauter-
ization of small vessels. The scalp flap is turned back and carefully rolled 
around gauze to prevent sharp kinks; the exposed flap is kept moist with  
antibiotic-soaked sponges during the procedure. One or more burr holes 
are created with a high-speed drill to penetrate the bone. A craniotome 
(specialized bone saw) is used to connect the burr holes and remove the 
bone flap (see Figure 15-3). The dura is carefully opened with avoidance of 
venous anatomy and reflected back with sutures. Once exposed, the abnor-
mal tissue can usually be visualized and differentiated. Stereotactic and sur-
face ultrasound can be used to localize the tumor if necessary. Tumors can 
either be debulked circumferentially or dissected in an outward direction. 
Tumor removal is completed with an ultrasonic aspirator, dissection, suc-
tion, and bipolar cautery. When tumors involve the speech or motor cortex, 

Figure 15-1. Use of Navigation System in Craniotomy

Note. Photo courtesy of Susan D. Bell, MS, CNRN, CNP, The Ohio State University. Used with permission.
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the surgery may occur with only local anesthesia with cortical mapping and 
clinical monitoring (e.g., the awake craniotomy) (Chang et al., 2011; Sanai 
& Berger, 2010; Yordanova, Moritz-Gasser, & Duffau, 2011). 

The goal of resection differs according to the tumor pathology. Meningi-
omas require complete removal of the tumor plus the dural attachment; in-
trinsic high-grade gliomas involve resection of the gross enhancing tumor; 
and resection of low-grade gliomas is based upon the abnormal signal on 
T2-weighted MRI images. Intraoperative techniques are used to maximize 
tumor resection and include intraoperative MRI and fluorescent dyes (e.g., 
5-aminolevulinic acid) (Kubben et al., 2011; Kuhnt et al., 2011; Stummer et 
al., 2008). A meta-analysis of 1,111 patients with supratentorial malignant 
gliomas demonstrated an increase in overall survival in those patients treat-
ed with resection instead of biopsy (Tsitlakidis et al., 2010). Sanai, Polley, 
McDermott, Parsa, and Berger (2011) reported that newly diagnosed pa-
tients with glioblastoma who achieve a greater than 78% resection of malig-
nant tissue have an increased median survival rate of 12.5 months. 

After initial resection, a tissue sample is sent to the neuropathologist for 
a preliminary diagnosis to aid the surgeon in further surgical decision mak-
ing. With the patient in the operating room, the surgeon and pathologist 
must answer the following questions (Castro et al., 2011).

Figure 15-2. Patient Positioned in the Head-Holding Device

Note. Photo courtesy of Susan D. Bell, MS, CNRN, CNP, The Ohio State University. Used with permission.
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• Was enough tissue excised to allow for a final pathologic diagnosis? 
• Is the preliminary diagnosis likely to be more amenable to chemotherapy 

or radiation versus surgery?
• Can the preliminary diagnosis confirm the presence of tumor to proceed 

with placement of locoregional therapy, for example, chemotherapy wa-
fers (polifeprosan 20 with carmustine implant), catheters for convection-
enhanced therapy, or injection of viral/gene therapy? 
After the surgeon has completed tumor resection and ensured hemo-

stasis, the surgical cavity is irrigated with an antibiotic solution and packed 
with Surgicel®, an oxydized cellulose polymer used to induce blood clotting. 
The dura is closed in a watertight fashion, and the bone flap is replaced 
and secured with titanium plates and screws. The subcuticular structures are 
closed in separate layers with sutures; the skin is approximated and closed 
with sutures or staples. The patient is removed from the head-holding de-
vice, and a sterile dressing is applied. 

Figure 15-3. Exposed Brain Following Removal of Skull Bone

Note. Photo courtesy of Susan D. Bell, MS, CNRN, CNP, The Ohio State University. Used with permission.
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Postoperative Care

After a craniotomy, patients typically spend one to two days in a neuro-
intensive care unit for close observation, hourly vital signs, and neurologic 
measures. Optimal cardiovascular circulation and volume are maintained to 
provide for maximal brain perfusion; electrolytes, complete blood counts, 
and blood gas values are monitored several times per day. Airway patency 
and secretion management are critical, especially after endonasal approach-
es, as coughing can increase the patient’s blood and intracranial pressures. 
Patients with preexisting hydrocephalus or third ventricular tumors may 
have a temporary postoperative ventriculostomy placed. A temporary lum-
bar drain may be placed after skull base surgeries to reduce the risk of ce-
rebrospinal fluid (CSF) leakage (Bien, Bowdino, Moore, & Leibrock, 2007; 
Pepper, Lin, Sullivan, & Marentette, 2011). 

A postoperative brain MRI is obtained within 24–48 hours to determine 
the extent of resection, postoperative surgical changes, and evidence of re-
sidual disease. Marked residual disease may be an indication for further sur-
gery, perhaps even the next day. 

In the initial postoperative period, the patient will be sleepy but should 
easily arouse and follow commands. It is beneficial to be familiar with the 
preoperative baseline neurologic examination in order to detect any post-
operative deficits. The overall incidence of complications associated with 
brain tumor resection is 20%–35%, which includes neurologic, regional, 
and systemic events (Klein, Duffau, & Hamer, 2012). Neurologic deteriora-
tion should be reported immediately because increased brain swelling, he-
matoma formation, infarctions (e.g., venous, arterial), or pneumocephalus 
can occur rapidly after surgery. If complications are suspected, a head CT 
scan is performed; on occasion, surgical reexploration may be necessary. Pa-
tients can also neurologically decline secondary to seizures, hypoxia, or elec-
trolyte abnormalities. 

When the surgical procedure involves structures around the pituitary 
gland or hypothalamus, the patient should be monitored for the presence 
of diabetes insipidus, which can result in polyuria, polydipsia, and hyperna-
tremia. The syndrome of inappropriate antidiuretic hormone can also oc-
cur, which causes water intoxication with associated hyponatremia, lethargy, 
and the possibility of seizures (Charalampaki, Ayyard, Kockro, & Perneczky,  
2009).

The patient should be monitored for evidence of infection, although a low-
grade fever or an elevated white blood cell count may be common the first 
24–48 hours secondary to steroid administration and the surgery itself. The 
patient should be evaluated for CSF leakage and incision line drainage. Sec-
ondary to surgical site infection, meningitis is the next most common infec-
tion after a craniotomy (Barker, 2007). Antibiotic prophylaxis is effective in 
the prevention of surgical-site infections even in low-risk patients. Patients are 
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maintained on prophylactic antibiotics for only 24 hours postoperatively be-
cause no evidence supports extending this time frame further (Barker, 2007). 

Initiation of a steroid wean is dependent on the extent of resection, pres-
ence of postoperative swelling, length of time on preoperative steroids, and 
plan for postoperative treatment. The patient may complain of an increased 
headache or become more lethargic during the steroid wean. This is abnor-
mal and should be called to the surgeon’s attention. Anticonvulsant medi-
cations are continued for one week to three months after surgery. The pro-
longed use of anticonvulsants remains controversial (Klimek & Dammers, 
2010; Komotar, Raper, Starke, Iorgulescu, & Gutin, 2011), although they 
may be continued indefinitely if the patient had a preoperative history of sei-
zures or developed seizures in the postoperative period. 

Pain and nausea should be evaluated after craniotomy. Thibault et al. 
(2007) reported that 76% of patients experienced moderate to severe pain 
for the first 48 hours after surgery. Frontal craniotomies were associated with 
less pain and required fewer opioids compared to posterior fossa procedures. 
Nausea can also occur frequently after craniotomy with documented inci-
dence rates from 47% (Latz et al., 2011) to 56% (Thibault et al., 2007). 

The surgical dressing is usually removed on postoperative day 2 and 
the incision left open to the air; ointments or creams are not recommend-
ed. A scarf or hat can be worn for cosmetic reasons. Most surgeons recom-
mend maintaining a clean and dry incision until the sutures or staples are 
removed, which is about 7–10 days after surgery. Whether patients should 
shower and wash their hair is a controversial topic among surgeons. A pro-
spective study randomized craniotomy patients at 72 hours after surgery to 
hair washing or no hair washing. No significant difference was reported in 
infection rates between the two groups (Ireland et al., 2007). 

The patient’s activity and diet are advanced as tolerated in preparation 
for discharge on postoperative day 3 or 4. The incidence of postoperative 
thromboembolytic complications after craniotomy for brain tumor ranges 
from 29% to 43% (Jenkins, Schiff, Mackman, & Key, 2010). The combined 
use of compression stockings, sequential pneumatic compression devic-
es, and low-molecular-weight heparin is recommended (Knovich & Lesser, 
2004), as well as early ambulation. 

Conclusions

The science to support our understanding of brain tumor growth and de-
velopment and therapy has exponentially increased. Improvements in out-
comes are anticipated to be dramatic in the next decade. RNs and advanced 
practice nurses will continue to be integral members of the healthcare team 
for patients with brain tumors.
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Surgical Care of  
Bone Cancers

Kristin Moore, RN, BSN

Introduction

Primary bone cancer, or sarcoma, is a rare cancer that starts in the bone. 
Primary soft tissue sarcomas are distinctly different from bone sarcomas, 
are treated with different regimens, and have different trajectories and out-
comes. The term bone cancer is commonly confused with metastatic disease. 
Unlike sarcoma, metastatic bone disease represents a stage IV cancer, and 
treatment is based on mostly palliative measures. The most frequent sites 
of bone metastasis are long and flat bones with high levels of red blood cell 
production, such as the femur, humerus, pelvis, skull, ribs, and spine (Amer-
ican Academy of Orthopedic Surgeons [AAOS], 2012; Bickels, Dadia, &  
Lidar, 2009). This chapter will discuss sarcoma as a primary bone cancer and 
metastatic bone disease.

Primary Bone Cancer: Sarcoma

Incidence
The three main types of bone sarcoma are osteosarcoma, chondrosarco-

ma, and Ewing sarcoma. Each of these represents an extremely rare form 
of primary bone cancer. Osteosarcoma and Ewing sarcoma typically occur 
in the pediatric and adolescent age groups, and chondrosarcoma is typical-
ly seen in adults. The American Cancer Society (ACS, 2013) estimated 3,010 
people were diagnosed in 2013 with a primary bone cancer; 40% were ex-
pected to have chondrosarcoma, 28% osteosarcoma, and 8% Ewing sarco-
ma.
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Diagnosis 

After a complete history and physical examination, multiple imaging studies 
are used to evaluate primary bone cancer. Plain radiographs with anteroposte-
rior and lateral images are typically the first type of imaging studies obtained. 
Lesions smaller than 5 cm in diameter may not be visible on plain x-ray (Bier-
mann, Holt, Lewis, Schwartz, & Yaszemski, 2009). Therefore, any suspicious le-
sion not apparent on plain films should be further imaged with a computed to-
mography (CT) scan or magnetic resonance imaging (MRI). MRI provides a 
three-dimensional image of the tumor and is usually the advanced imaging of 
choice for evaluation. The specific histologic type of bone cancer will be deter-
mined through biopsy of the lesion. Once the primary tumor site is confirmed, 
additional images may be warranted to determine the extent and degree of 
bony destruction as well as for complete staging. The multimodality treatment 
plan, with some combination of surgery, radiation, and chemotherapy, will be 
developed. MRI is used in planning the surgical excision, as well as following re-
sponse to radiation or chemotherapy (Biermann et al., 2009).

Osteosarcoma
Osteosarcoma is the most common bone cancer in children and young 

adults 12–25 years old, with teenagers being the most commonly affected 
age group (ACS, 2012; National Comprehensive Cancer Network [NCCN], 
2013). This corresponds to the time of rapid skeletal growth. Tumors most 
often occur in the distal or proximal end of the femur, tibia, or humerus. 
Osteosarcoma can also occur in older adults, typically those older than 60 
years, although this is rare (ACS, 2013). Often, patients present with pain 
and swelling at the site of the tumor. As the pain and pressure progress, the 
patient may favor the limb, and a limp may be evident. Treatment includes 
neoadjuvant chemotherapy and surgery, followed by adjuvant chemother-
apy. Limb salvage surgery is optimal, but depending on the location, size 
of tumor, and amount of bone destruction, amputation may be warranted 
(NCCN, 2013; Puri, Gulia, Jambhekar, & Laskar, 2012). 

Chondrosarcoma
Chondrosarcoma is the second most common bone sarcoma and is pri-

marily seen in those age 40 and older. This type of cancer develops from 
aberrant cartilage cells within the bone and is most common in the distal 
femur, proximal tibia, humerus, and pelvis. Chondrosarcoma is not chemo-
therapy or radiation sensitive; therefore, surgery with limb salvage or ampu-
tation is the treatment of choice.

Ewing Sarcoma
Approximately 500 cases of Ewing sarcoma are diagnosed each year (ACS, 

2013). It is most common in patients 10–20 years old. Ewing sarcoma can oc-
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cur anywhere in the body but is typically observed in the long bones of the 
arms and legs or in bones of the pelvis, chest, skull, or trunk. Ewing sarcoma 
arises from primitive mesenchymal stem cells (Subbiah & Kurzrock, 2012). 
Presenting symptoms include pain and swelling at the site of the tumor. 
Pathologic fractures can occur from seemingly minimal force at or near the 
site of the tumor because of tumor invasion. Ewing sarcoma is treated with 
both neoadjuvant and adjuvant chemotherapy followed by surgical resec-
tion. At the time of surgery, limb salvage is optimal for the patient, but am-
putation may be necessary (ACS, 2013; NCCN, 2013). In cases that are not 
in surgically resectable locations or if surgical margins are positive after re-
section, radiation may be used.

Metastatic Bone Disease

Incidence
Approximately 1.4 million new cancer cases are diagnosed each year 

in the United States; half of those are likely to metastasize to bone (ACS, 
2013; Biermann et al., 2009). Half of the nearly 600,000 people who will 
die from cancer will have developed metastatic disease to the bone (ACS, 
2013). Cancer metastasizes most commonly to the liver and lung, followed 
by the bone. Breast, prostate, thyroid, lung, and renal cell cancers repre-
sent more than 80% of all skeletal metastases. Patients who present with 
a solitary or limited metastasis versus multiple metastatic lesions may have 
an increased survival rate (Bickels et al., 2009; Biermann et al., 2009), al-
though if one bony lesion responds to treatment, typically most or all le-
sions will respond.

Diagnosis
A complete physical assessment and medical history are essential prior to 

performing any radiographic testing. Assessment of any tender or painful 
areas and palpation for possible mass effects are indicated to detect abnor-
malities. Careful pain assessment is crucial to obtain an accurate diagnosis 
of possible metastatic disease. Only 20% of patients with skeletal metasta-
sis will have significant symptoms. Many patients may be unaware they have 
metastatic bone disease because symptoms are often confused with exercise-
induced or arthritic pain. Therefore, careful follow-up and imaging are war-
ranted in patients with a clinical suspicion of bony metastatic disease. 

Patients with symptomatic skeletal metastasis (see Figure 16-1) commonly 
present with constant pain that is not relieved by rest. Pain is typically worse 
at night and does not respond to usual interventions such as change of po-
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sition or low doses of common pain relievers (ACS, 2013). Metastatic bone 
pain is often caused by the microscopic buckling of the bone secondary to 
weight bearing (Swanson, Pritchard, & Sim, 2000). These destructive chang-
es may lead to pathologic bone fractures with replacement of normal bone 
with tumor or necrotic debris. 

Diagnostic testing begins with x-rays to determine the type of bone 
changes caused by the lesion. Plain films can provide information about 
the lesion such as aggressive features, destruction of the cortex, perioste-
al reactions, and fractures (Biermann et al., 2009). Osteolytic lesions oc-
cur when the tumor is destroying the bone. This is commonly seen in solid 
tumors such as lung, thyroid, renal, and colon cancer. Osteoblastic lesions 
occur when the tumor is creating new bone to repair destruction, which is 
demonstrated in prostate, bladder, and stomach cancers. Metastatic breast 
cancer can present as osteolytic or osteoblastic lesions (AAOS, 2012). If 
metastatic disease is suspected, a CT scan or MRI can help determine the 
extent of disease and other possible complications, such as spinal metas-
tasis with cord compression. Whole body bone scans may likewise be used 

Lateral radiograph showing metastatic breast carcinoma of the distal part of the femoral di-
aphysis. The lateral radiograph shows clear cortical destruction with tumor extension into the 
surrounding soft tissues.

Figure 16-1. Metastatic Bone Lesion

Note. From “Surgical Management of Metastatic Bone Disease,” by J. Bickels, S. Dadia, and Z. Lidar, 
2009, Journal of Bone and Joint Surgery, 91, p. 1506. doi:10.2106/JBJS.H.00175. Copyright 2009 by The 
Journal of Bone and Joint Surgery, Inc. All rights reserved. Reprinted with the permission of The Journal 
of Bone and Joint Surgery, www.jbjs.org. 
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to screen for metastatic disease. Positron-emission tomography is a newer 
technology that provides images of the entire body and evaluates increased 
metabolic activity (common in tumor deposits) and scans for additional le-
sions, although it may not fully demonstrate bony lesions. Physicians with 
significant expertise in bone tumor management can often differentiate 
between the lesions that can be safely managed through observation from 
those that are suspicious and need to be biopsied to confirm a diagnosis. 
Biopsies are often necessary for final diagnoses and can be obtained by 
fine needle aspiration or core needle, percutaneously under CT guidance, 
or as an open procedure (Bickels et al., 2009). Cancers such as renal cell, 
multiple myeloma, melanoma, and thyroid cancers may demonstrate false-
negative results on nuclear medicine imaging studies, and these modalities 
may not appropriately identify metastatic lesions.

Preparation for Surgery

Multiple factors that are considered for surgical intervention in meta-
static lesions, including location of tumor, size, specific bone involved, up-
per extremity versus lower extremity, presence of lytic or blastic lesions, 
and presence of pathologic fracture. Other considerations include the 
patient’s general health condition, comorbid diseases, level of pain, and 
adequate adjacent bone for fixation. Lytic lesions have a higher rate of 
fracture than blastic lesions; therefore, fracture prevention with surgical 
fixation for lytic lesions has a much better outcome than fixation after a 
fracture occurs (Bickels et al., 2009). Generally, surgical intervention in 
the setting of metastatic disease is palliative, not curative, in nature.  Ex-
pected surgery outcomes and changes in quality of life must be thoroughly  
discussed.

Preoperative Teaching
Standard preoperative testing and precautions are conducted prior to 

surgery. Avoidance of tobacco products is vital as smoking will delay heal-
ing because of constricted blood vessels and oxygen deprivation. Realistic 
expectations should be set for postoperative activity, incision-related pain 
level, and overall pain threshold secondary to metastatic bone disease. 
Chlorhexidine gluconate (CHG) soap is recommended for skin cleansing 
on the evening before and the morning of the surgery. This antimicrobial 
soap helps decrease skin infections and wound complications. Patients are 
prepped in the operating room with CHG and alcohol. Prophylactic IV an-
tibiotics are administered at the start of surgery and immediately thereaf-
ter (Anderson et al., 2008). 
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Surgical Considerations
Lesions in the bone that are not radiation sensitive, such as metastatic 

renal cell carcinoma, are often surgically removed by curettage with place-
ment of bone cement in the deficit, which allows for immediate weight bear-
ing. Removal of tumors reduces the risk of hardware failure but increases 
the risk of infection and intraoperative blood loss. 

Lesions that may respond to radiation therapy, such as metastatic breast 
cancer, are not removed but are stabilized with hardware. Subsequent radi-
ation to the whole bone should be initiated two weeks postoperatively after 
appropriate wound healing. Metastatic renal cell carcinoma is a vascular tu-
mor and is often embolized prior to surgical manipulation of the local tu-
mor bed. Main vessels to the tumor are occluded by either coils or gel (see 
Figure 16-2) within 24 hours of surgery in order to diminish intraoperative 
blood loss and limit the need for perioperative transfusion (Bickels et al., 
2009).

An angiogram obtained during coil embolization of the posterior tibial artery demonstrates 
successful coil placement of a proximal macrocoil (black arrow) and a distal microcoil (white 
arrow). A balloon can also be appreciated (short black arrow) in the anterior tibial artery to 
avoid thrombus and reflux of the coil. 

Figure 16-2. Embolization of Main Tumor Vessels With Coils or Gel

Note. From “Pathological Fracture of the Fibula Due to a Late Presenting Posterior Tibial Artery Pseudo-
aneurysm: A Case Report,” by P.K. Singh, P. Banode, S. Shrivastva, and R. Dulani, 2011, Journal of Bone 
and Joint Surgery, 93, p. e54(2). doi:10.2106/JBJS.J.00998. Copyright 2011 by The Journal of Bone and 
Joint Surgery, Inc. All rights reserved. Reprinted with the permission of The Journal of Bone and Joint 
Surgery, www.jbjs.org.
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Surgical Management

Intramedullary Nailing

The majority of weight-bearing bones, such as the femur and tibia, will 
require surgery with an intramedullary nail and screws if the patient devel-
ops pain from the lesion. This protects not only the weakened area of the 
lesion but the entire length of the bone, as well. Surgery takes one to two 
hours, and most patients will stay overnight for pain control. When a frac-
ture is being repaired, partial weight bearing for six weeks post-op is indi-
cated to allow for healing. When no fracture is present, weight bearing is 
allowed as tolerated. 

Intramedullary Nailing of Non–Weight-Bearing Bones
Pain caused by fractures in non–weight-bearing bones can be treated by 

an intramedullary nail or plate and screws. Approximately 90% of patients 
experience a reduction in pain, if not complete pain relief, with some sort 
of fixation (Frassica & Frassica, 2003). Minimal activity restrictions are re-
quired after surgery unless a major muscle group (e.g., rotator cuff) is affect-
ed. Intramedullary nailing of the humerus, for example, involves surgery 
that takes one to two hours with an overnight stay to ensure pain control. 
Active range of motion of the shoulder is limited for six weeks to allow for 
the rotator cuff to heal; however, for plate and screws, activity restrictions are 
minimal (see Figure 16-3). 

Hemiarthroplasty
A hemiarthroplasty is a partial joint replacement, which may be per-

formed when a fracture or tumor disrupts smooth joint articulation, caus-
ing pain. It is often used in shoulder or hip fractures or tumors when a to-
tal joint replacement is either not necessary or not a good choice for the 
patient. When metastatic bone disease affects the femur and femur head 
and neck, a long-stem hemiarthroplasty prosthesis can be used. This surgery 
takes slightly longer, up to two hours, and has a hospital stay of two to three 
days. If a lesion develops distal from the stem, a plate and screws may be used 
(Biermann et al., 2009).

Girdlestone Procedure
Another type of surgery used for a femur head and neck lesion is called a 

Girdlestone procedure. This procedure is performed for pain control when 
a lengthy procedure cannot be tolerated. The fractured ball of the femur is 
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removed, setting the greater trochanter to rest on the pelvis. Although typ-
ically pain free, this shortens the leg about three inches, and a shoe lift is 
needed to balance the gait. 

Replacement by Prosthesis
When significant cortical destruction has occurred in any bone, recon-

struction using an oncologic prosthesis to replace the damaged bone is ap-
propriate. This may also be an option if previous fixation has failed because 
of tumor progression or delayed healing due to radiation therapy. In situa-
tions where a fracture has occurred during radiation therapy, an oncologic 
prosthesis is used because the likelihood of the fracture healing is extreme-
ly low. This requires a major surgery. The destroyed bone must be complete-
ly removed and a metal joint and bone must be inserted (see Figure 16-4). 
A longer recovery and stricter activity restrictions are required during heal-

A: Preoperative anteroposterior hip radiograph showing a right basicervical femoral neck 
fracture after the patient experienced a low-energy fall (arrows). B: Postoperative radiograph 
made at 21 months following closed reduction and internal fixation with an intramedullary 
nail. 

Figure 16-3. Intramedullary Nail Pinning to Reinforce Bone Strength

Note. From “Bilateral Pathologic Hip Fractures Associated With Antiretroviral Therapy: A Case Report,” by 
B.J. Rebolledo, A. Unnauntana, and J.M. Lane, 2011, Journal of Bone and Joint Surgery, 93, p. e78(2). 
doi:10.2106/JBJS.J.00885. Copyright 2011 by The Journal of Bone and Joint Surgery, Inc. All rights re-
served. Reprinted with the permission of The Journal of Bone and Joint Surgery, www.jbjs.org.
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ing—three to six months or longer depending on the surgery required and 
location of the lesion. The surgeon must cut through the muscle and re-
move it from the bone. When the implant is in place, the muscle is sewn 
back to the hardware with strong suture. The patient must maintain a cer-
tain position to allow for healing of the muscle and surrounding tissues. The 
potential for dislocation during this healing period is extremely high. Hos-
pital stays range from three to five days and may require an extended stay 
at a rehabilitation facility depending on the patient’s physical ability. Physi-
cal therapy to restore function is required, yet long-term activity deficits can 
occur. 

Pelvic Surgery
The majority of pelvic lesions are treated nonsurgically with radiation 

therapy. Prognosis and curative possibilities should be taken into consider-
ation for this type of surgery, as rehabilitation for most pelvic surgeries can 
range from 3–12 months. Many of the muscles attached to the pelvis must be 
removed to locate the tumor. Once the tumor is removed, cement is often 
used to stabilize the area and to allow for immediate weight bearing. Hospital  

Anteroposterior plain radiograph showing the cemented proximal humeral endoprosthesis.

Figure 16-4. Shoulder-Forearm Replacement With Prosthesis

Note. From “Surgical Management of Metastatic Bone Disease,” by J. Bickels, S. Dadia, and Z. Lidar, 
2009, Journal of Bone and Joint Surgery, 91, p. 1511. doi:10.2106/JBJS.H.00175. Copyright 2009 by The 
Journal of Bone and Joint Surgery, Inc. All rights reserved. Reprinted with the permission of The Journal 
of Bone and Joint Surgery, www.jbjs.org.
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stays range from 3–14 days depending on the location, size, and extent of 
the surgery. More simple surgeries to perform curettage of the tumor, ce-
ment the deficit, and place stabilizing screws or pins allow the patient to am-
bulate as tolerated (see Figure 16-5).

Spinal Surgery
Many spinal lesions will respond to nonoperative treatment such as che-

motherapy or radiation therapy. In situations where there is a displacement 
of the cord with neurologic deficits, emergency surgery is indicated. Other 
surgery indications include spinal instability, progressive neurologic deficit, 
intractable pain, or unresponsiveness to nonoperative treatment. Surgery al-
lows for immediate stability for ambulation (Bickels et al., 2009). Multiple 
types of spinal surgery exist, but the goal remains the same: removal of the 

Anteroposterior radiograph of the left side of the pelvis, made after reconstruction with Stein-
mann pins and an antiprotrusio device as part of a total hip arthroplasty performed with ce-
ment.

Figure 16-5. Cement to Fill Postsurgical Deficit With Stabilizing Screws

Note. From “Instructional Course Lectures, The American Academy of Orthopedic Surgeons—Operative 
Treatment for Metastatic Disease of the Pelvis and the Proximal End of the Femur,” by S.A. Rodeo, 2000, 
Journal of Bone and Joint Surgery, 82, p. 124. Copyright 2000 by The Journal of Bone and Joint Surgery, 
Inc. All rights reserved. Reprinted with the permission of The Journal of Bone and Joint Surgery, www.
jbjs.org.
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tumor, fixation of the bone, restoration of normal architecture and align-
ment, and maintenance of stability. Spinal surgeries include
• Vertebrectomy—removal of a portion of the vertebrae 
• Vertebroplasty—injection of synthetic bone cement
• Kyphoplasty—inflation of a balloon to restore height followed by injection 

of the bone cement (see Figure 16-6)
• Laminectomy—removal of portion of the lamina. 

Amputation
Amputation is rarely used for metastatic lesions. An amputation is indi-

cated in situations where the bone and surrounding tissue are destroyed 
beyond repair, the tumor is surrounding vital structures such as the vessels 
or nerve, or the patient is experiencing intractable pain. Complete wound 
healing is critical before a prosthesis can be used; otherwise, the pressure of 
weight bearing could lead to wound dehiscence. When the wound is healed 
(typically in six weeks to three months), the patient can be fitted with a pros-
thesis and can begin physical therapy. Physical therapy is an important com-

b)

a)

c)

Restoration of vertebral height during kyphoplasty. (a) Vertebral space with compression: A 
fractured vertebra displaying loss of height. (b) Inflation and injection of space with cement: 
An inflated bone balloon displaces vertebral trabeculae and elevates the superior end plate, 
allowing some restoration of the height of the vertebral body. (c) Restored vertebral space: 
Removal of the balloon is followed by injection of methylmethacrylate into the void space.

Figure 16-6. Kyphoplasty 

Note. From “Painful Osteoporotic Vertebral Fracture: Pathogenesis, Evaluation, and Roles of Vertebro-
plasty and Kyphoplasty in Its Management,” by R.D. Rao and M.D. Singrakhia, 2003, Journal of Bone and 
Joint Surgery, 85, p. 2017. Copyright 2003 by The Journal of Bone and Joint Surgery, Inc. All rights re-
served. Reprinted with the permission of The Journal of Bone and Joint Surgery, www.jbjs.org.
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ponent of the overall outcome of any of these types of surgeries. Proper me-
chanics and gait training are imperative for maximum efficiency. 

Nursing Management

Activity restrictions are dependent upon the location of the lesion, the me-
chanical integrity of the remaining bone, and the surgical construct. One ad-
vantage of having a prosthetic replacement versus internal fixation is the po-
tential for immediate weight bearing and restoration of preoperative activity 
levels. Cementing a stem and intramedullary nails not associated with a frac-
ture can allow immediate weight bearing. When placing an intramedullary 
nail through a pathologic fracture, it is best to partial weight bear for six weeks 
to allow for fracture healing. Allowing patients to bear weight sooner increases 
their quality of life, especially for those with a limited life expectancy.

Some postoperative issues affecting rehabilitation status are bone integ-
rity, physical and overall medical status, and wound healing problems. De-
pending on the patient’s overall physical and medical status, the healing 
time will vary. Those in need of adjuvant treatment, such as chemotherapy 
or radiation, and those who are immunocompromised will heal more slow-
ly and will also have a depleted energy level. If at all possible, it is recom-
mended that chemotherapy and radiation therapy be held until the surgical 
wound is completely healed. Any wound left unhealed during chemothera-
py or radiation will not heal until the therapy is completed, if at all.

Standard postoperative wound care is to ensure that the incision stays 
clean and dry until the staples or sutures are removed at the two-week post-
operative appointment. After that, the patient may shower but should not 
immerse the wound for another week after the staples or sutures are re-
moved. Use of ointments and creams is discouraged until the wound is com-
pletely healed (Lagerquist et al., 2012). It is extremely important to keep 
the wound clean and dry because the ramifications of infected hardware will 
likely result in removal of the hardware and long-term IV antibiotics. Any 
postoperative wound complication will delay systemic treatment. Postoper-
ative pin site care is just as important. Pin sites should be cleansed no more 
than once a week and inspected at each dressing change for signs of infec-
tion (W-Dahl & Toksvig-Larsen, 2003). A nonshedding swab soaked in alco-
hol-based solution should be used to clean not only the pin site but also the 
wound (W-Dahl & Toksvig-Larsen, 2004). Strict aseptic technique is used 
during the cleansing and dressing procedure while the patient is in the hos-
pital. A clean technique should be taught for use at home (Santy, Vincent, 
& Duffield, 2009). The surgical incision as well as pin sites should be moni-
tored for signs and symptoms of infection, which include pain, redness, or 
purulent drainage from the wound or pin sites (Santy et al., 2009).
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Conclusions

The goals of surgical intervention in any bone malignancy are primarily 
to relieve pain, achieve local tumor control, and restore function that may 
allow for immediate use and provide mechanical stability. This also enhanc-
es the patient’s quality of life and will allow for more independence; even 
nonambulatory patients are more likely to be able to transfer on their own. 
Importantly, it will provide both physical and psychological benefit to both 
the patient and family. Nonoperative management and appropriate use of 
contemporary, surgical, and reconstructive techniques can relieve pain and 
restore function, including ambulation. 

Management of primary and metastatic bone cancers involves a multidis-
ciplinary approach including the surgeon, medical physicians, nurses, and 
ancillary staff. Total patient well-being depends on the collaborative efforts 
of all involved. Patient care does not end after surgery but continues with 
ongoing cancer surveillance and survivorship guidance.
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C H A P T E R  17

Surgical Care of 
Neuroendocrine and Other 

Endocrine Cancers
JoAnn Coleman, DNP, ACNP, AOCN®, GCN

Introduction

Neuroendocrine tumors (NETs) are a diverse group of primarily well-
differentiated tumors that originate in neuroendocrine cells. These tu-
mors can develop in multiple organs, particularly in the gastrointesti-
nal (GI) tract (stomach, appendix, duodenum, and small intestine), the 
bronchopulmonary system (lung and thymus), the pancreas, and the co-
lon and rectum. Most NETs secrete hormones that may be associated 
with a variety of clinical syndromes (Carrasquillo & Chen, 2010). NETs 
can be classified by site of origin, histology, grade, extent of disease, and 
functionality. Surgical resection is the treatment of choice for the vast 
majority of NETs, although surgery may not be feasible because of ex-
tensive or metastatic disease. Anatomic and functional imaging modal-
ities are used to identify areas of NETs to stage the disease prior to sur-
gery and to provide markers for subsequent surveillance (Carrasquillo & 
Chen, 2010). Although NETs are generally more indolent than adeno-
carcinomas, most NETs are classified as malignant and can show aggres-
sive tumor behavior with metastases present at diagnosis (Modlin et al., 
2008). 

The incidence of gastroenteropancreatic NETs has increased over the 
past three decades (see Table 17-1). Initially considered rare tumors, gas-
troenteropancreatic NETs comprise 2% of all malignancies and are the 
second most common GI malignancy besides colorectal cancer (Schim-
mack, Svedja, Lawrence, Kidd, & Modlin, 2011). The increase in inci-
dence and prevalence most likely reflects improvements in disease aware-
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ness and diagnostic techniques. NETs usually occur sporadically, but they 
can also be associated with various hereditary syndromes, such as MEN-1 
and MEN-2 (multiple endocrine neoplasia types 1 and 2) genes, von Hip-
pel-Lindau disease, and NF1 (neurofibromatosis type 1) gene (Zhang & 
Nose, 2011). 

Anatomy and Physiology

Neuroendocrine Tumors
NETs comprise the vast majority of neuroendocrine and endocrine tu-

mors. An extensive review of pancreatic NETs, small bowel carcinoid tumor 
and carcinoid syndrome, bronchopulmonary and thymic NETs, and pheo-
chromocytomas and paragangliomas is provided in Table 17-2.

Nonfunctional Neuroendocrine Tumors
Nonfunctional NETs histologically resemble other pancreatic NETs 

but do not secrete hormones that result in a detectable clinical syn-
drome. Most of the tumors do secrete chromogranin A, which can be 
detected in the serum and thus can be used to confirm the diagnosis 
(Lawrence et al., 2011). Most patients present with abdominal pain or 

Table 17-1. Incidence of Neuroendocrine Tumors

Anatomic Site Incidence

Bronchopulmonary system
• Grade 1—Typical lung carcinoid 
• Grade 2—Atypical lung carcinoid
• Grade 3—Large and small cell carcinomas

25.3%
1%
2%
Rare

Gastrointestinal tract
• Small intestine
• Rectum
• Stomach

67.5%
41.8%
27.4%
8.7%

Pancreas (represents 10% of all pancreatic malignancies)
• Gastrinomas
• Insulinomas
• Glucagonomas
• VIPomas

1%
6%
4%
2%
1%

Note. Based on information from The NET Alliance, n.d., a Novartis Oncology Initiative.



Chapter 17. Surgical Care of Neuroendocrine and Other Endocrine Cancers        187

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

In
su

lin
om

a
• 

M
os

t c
om

m
on

 in
 

pa
nc

re
at

ic
 n

eu
-

ro
en

do
cr

in
e 

tu
-

m
or

• 
A

ffe
ct

s 
w

om
en

 
in

 5
th

 o
r 

6t
h 

de
-

ca
de

 o
f l

ife

W
hi

pp
le

’s
 tr

ia
d:

 lo
w

 b
lo

od
 

gl
uc

os
e 

le
ve

l, 
sy

m
pt

om
s 

of
 

hy
po

gl
yc

em
ia

 a
t t

he
 ti

m
e 

of
 

th
e 

lo
w

 b
lo

od
 g

lu
co

se
 le

ve
l, 

sy
m

pt
om

 r
el

ie
f w

ith
 tr

ea
t-

m
en

t o
f h

yp
og

ly
ce

m
ia

O
th

er
 h

yp
og

ly
ce

m
ic

 s
ym

p-
to

m
s:

 h
ea

da
ch

e,
 b

lu
rr

ed
 v

i-
si

on
, c

on
fu

si
on

, d
iz

zi
ne

ss
, 

le
th

ar
gy

, a
m

ne
si

a,
 d

ia
ph

o-
re

si
s,

 a
nx

ie
ty

, t
re

m
or

, p
al

pi
-

ta
tio

ns
, n

au
se

a,
 lo

w
 s

er
um

 
gl

uc
os

e 
(<

 4
0 

m
g/

dl
) 

In
su

lin
B

io
ch

em
ic

al
 

• 
Fa

st
in

g 
se

ru
m

 in
su

lin
 

le
ve

ls
 

• 
To

lb
ut

am
id

e 
pr

ov
oc

a-
tiv

e 
te

st
• 

G
lu

ca
go

n-
st

im
ul

at
io

n 
te

st
 

• 
IV

 c
al

ci
um

 in
fu

si
on

 te
st

 
Im

ag
in

g
• 

C
T

• 
Tr

an
sa

bd
om

in
al

 u
ltr

a-
so

un
d 

• 
M

R
I 

• 
E

U
S

 
• 

A
rt

er
io

gr
ap

hy
 w

ith
 p

or
ta

l 
ve

no
us

 s
am

pl
in

g 
• 

In
tr

ao
pe

ra
tiv

e 
ul

tr
as

ou
nd

 

Lo
ca

liz
at

io
n 

of
 tu

-
m

or
 (

de
te

rm
in

es
 

if 
la

pa
ro

sc
op

ic
 r

e-
se

ct
io

n 
po

ss
ib

le
)

C
on

tr
ol

 o
f h

yp
og

ly
-

ce
m

ia
D

ia
zo

xi
de

 to
 c

on
-

tr
ol

 h
yp

og
ly

ce
m

ia
 

(a
ct

s 
on

 b
et

a 
ce

lls
 

to
 te

m
po

ra
ril

y 
de

-
cr

ea
se

 in
su

lin
 p

ro
-

du
ct

io
n)

 

La
pa

ro
sc

op
ic

 o
r 

op
en

 e
xp

lo
ra

-
tio

n
F

or
m

al
 p

an
cr

ea
t-

ic
 r

es
ec

tio
n 

E
nu

cl
ea

tio
n

G
lu

ca
go

no
m

a
4D

s—
di

ab
et

es
, d

er
m

at
iti

s,
 

D
V

T,
 d

ep
re

ss
io

n
M

ay
 s

ee
 c

he
ili

tis
, a

ne
m

ia
, 

w
ei

gh
t l

os
s,

 c
ac

he
xi

a,
 h

y-
po

am
in

oa
ci

de
m

ia
, n

eu
ro

-
ps

yc
hi

at
ric

 s
ym

pt
om

s,
 e

l-
ev

at
ed

 g
lu

co
se

 le
ve

ls
, 

ne
cr

ol
yt

ic
 m

ig
ra

to
ry

 e
ry

-
th

em
a

G
lu

ca
go

n 
P

T
H

 
G

as
tr

in
 

S
er

ot
on

in
 

V
IP

M
el

an
oc

yt
e-

st
im

ul
at

in
g 

ho
rm

on
e 

B
io

ch
em

ic
al

• 
S

er
um

 g
lu

ca
go

n 
le

ve
l >

 
50

0 
pg

/m
l

Im
ag

in
g

• 
C

T
 

• 
M

R
I 

• 
S

R
S

 

A
gg

re
ss

iv
e 

nu
tr

iti
on

-
al

 s
up

po
rt

 d
ue

 to
 

ca
ta

bo
lic

 s
ta

te
R

as
h 

tr
ea

tm
en

t w
ith

 
zi

nc
H

ep
ar

in
 p

ro
ph

yl
ax

-
is

 fo
r 

hi
gh

 o
cc

ur
-

re
nc

e 
of

 D
V

T
S

ki
n 

bi
op

sy

La
pa

ro
sc

op
ic

 o
r 

op
en

 e
xp

lo
ra

-
tio

n
F

or
m

al
 p

an
cr

ea
t-

ic
 r

es
ec

tio
n

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



188       Surgical Oncology Nursing

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

V
IP

om
a

W
D

H
A

 s
yn

dr
om

e—
w

at
er

y 
(s

ec
re

to
ry

) 
di

ar
rh

ea
, h

yp
o-

ka
le

m
ia

, a
ch

lo
rh

yd
ria

 
H

yp
er

gl
yc

em
ia

, h
yp

er
ca

l-
ce

m
ia

A
bd

om
in

al
 p

ai
n,

 fl
us

hi
ng

, 
m

us
cl

e 
w

ea
kn

es
s,

 w
ei

gh
t 

lo
ss

V
IP

 
B

io
ch

em
ic

al
• 

S
er

um
 V

IP
 

Im
ag

in
g

• 
C

T
 o

r 
M

R
I

• 
S

R
S

 

C
or

re
ct

io
n 

of
 d

eh
y-

dr
at

io
n 

an
d 

m
et

a-
bo

lic
 a

bn
or

m
al

iti
es

A
gg

re
ss

iv
e 

nu
tr

iti
on

al
 

su
pp

or
t

In
iti

at
io

n 
of

 o
ct

re
o-

tid
e

La
pa

ro
sc

op
ic

 o
r 

op
en

 e
xp

lo
ra

-
tio

n
Fo

rm
al

 p
an

cr
ea

tic
 

re
se

ct
io

n

S
om

at
os

ta
tin

om
a

D
ia

be
te

s,
 c

ho
le

lit
hi

as
is

, s
te

-
at

or
rh

ea
, a

ne
m

ia
, w

ei
gh

t 
lo

ss

S
om

at
os

ta
tin

B
io

ch
em

ic
al

• 
S

er
um

 s
om

at
os

ta
tin

 
Im

ag
in

g
• 

C
T

 o
r 

M
R

I 
• 

S
R

S
 

In
iti

at
io

n 
of

 o
ct

re
o-

tid
e

C
or

re
ct

io
n 

of
 n

ut
ri-

tio
na

l d
efi

ci
en

ci
es

La
pa

ro
sc

op
ic

 o
r 

op
en

 e
xp

lo
ra

-
tio

n
Fo

rm
al

 p
an

cr
ea

tic
 

re
se

ct
io

n 

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



Chapter 17. Surgical Care of Neuroendocrine and Other Endocrine Cancers        189

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

G
as

tr
in

om
a

Id
io

pa
th

ic
 p

ep
tic

 u
lc

er
 d

is
-

ea
se

, d
ia

rr
he

al
 c

on
di

tio
ns

C
om

bi
na

tio
n 

of
 a

bd
om

in
al

 
pa

in
, d

ia
rr

he
a,

 h
ea

rt
bu

rn
, 

na
us

ea
, v

om
iti

ng
, f

ec
al

 
bl

oo
d 

lo
ss

, w
ei

gh
t l

os
s

Z
ol

lin
ge

r-
E

lli
so

n 
sy

nd
ro

m
e 

w
ith

 r
ec

ur
re

nt
 p

ep
tic

 u
lc

er
 

di
se

as
e 

S
ev

er
e,

 r
es

is
ta

nt
 to

 tr
ea

t-
m

en
t

P
ro

m
in

en
t g

as
tr

ic
 r

ug
al

 fo
ld

s 
se

en
 o

n 
en

do
sc

op
y

G
as

tr
in

A
C

T
H

 
B

io
ch

em
ic

al
• 

Fa
st

in
g 

se
ru

m
 g

as
tr

in
• 

S
ec

re
tin

 s
tim

ul
at

io
n 

te
st

• 
G

as
tr

in
 s

tim
ul

at
io

n 
te

st
• 

S
el

ec
tiv

e 
ar

te
ria

l s
ec

re
-

tin
 o

r 
ca

lc
iu

m
 s

tim
ul

at
io

n 
w

ith
 s

am
pl

in
g 

fr
om

 h
e-

pa
tic

 v
ei

ns
Im

ag
in

g 
• 

U
ltr

as
ou

nd
 

• 
C

T
 

• 
M

R
I 

• 
A

ng
io

gr
ap

hy
 

• 
S

R
S

 
• 

E
U

S

In
iti

at
io

n 
or

 c
on

tin
-

ua
tio

n 
of

 p
ro

to
n 

pu
m

p 
in

hi
bi

to
r

C
or

re
ct

io
n 

of
 n

ut
ri-

tio
na

l d
efi

ci
en

ci
es

E
xp

lo
ra

tio
n 

of
 th

e 
ga

st
rin

om
a 

tr
i-

an
gl

e 
w

ith
 p

os
-

si
bl

e 
pa

nc
re

at
ic

 
re

se
ct

io
n

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



190       Surgical Oncology Nursing

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

S
m

al
l b

ow
el

 c
ar

-
ci

no
id

• 
S

m
al

l, 
sl

ow
 

gr
ow

in
g

• 
P

rim
ar

ily
 fo

un
d 

in
 

th
e 

ile
um

• 
M

al
e 

pr
ed

om
i-

na
nc

e 
in

 6
th

 d
e-

ca
de

 o
f l

ife
• 

A
ls

o 
oc

cu
rs

 in
 

yo
un

ge
r 

pa
tie

nt
s 

ag
es

 4
0–

60
 

ye
ar

s 
ol

d

H
yp

er
ca

lc
em

ia
, C

us
hi

ng
 

sy
nd

ro
m

e,
 a

cr
om

eg
al

y,
 h

y-
po

gl
yc

em
ia

, h
yp

er
te

ns
io

n,
 

gy
ne

co
m

as
tia

, m
en

st
ru

-
al

 ir
re

gu
la

rit
y,

 a
bd

om
in

al
 

pa
in

, c
ra

m
pi

ng
, a

bd
om

in
al

 
di

st
en

tio
n,

 n
au

se
a,

 v
om

it-
in

g,
 d

ia
rr

he
a,

 w
ei

gh
t l

os
s

S
m

al
l b

ow
el

 o
bs

tr
uc

tio
n

F
lu

sh
in

g,
 s

ec
re

to
ry

 d
ia

rr
he

a,
 

pa
lp

ita
tio

ns
, r

ig
ht

-s
id

ed
 

he
ar

t v
al

ve
 d

is
ea

se
, b

ro
n-

ch
os

pa
sm

S
er

ot
on

in
H

is
ta

m
in

e 
D

op
am

in
e

V
IP

5-
H

T
P

P
ro

st
ag

la
nd

in
s

5-
H

IA
A

B
io

ch
em

ic
al

• 
C

hr
om

og
ra

ni
n 

A
• 

A
ss

oc
ia

te
d 

la
bs

 w
ith

 s
e-

cr
et

ed
 h

or
m

on
es

Im
ag

in
g

• 
C

T
 

• 
M

R
I

• 
S

R
S

 
• 

P
E

T
• 

C
ol

on
os

co
py

, s
m

al
l b

ow
-

el
 e

nt
er

oc
ly

si
s

• 
C

ap
su

le
 e

nd
os

co
py

• 
C

ar
di

ol
og

y 
ev

al
ua

tio
n 

fo
r 

de
te

ct
io

n 
of

 c
ar

di
ac

 a
b-

no
rm

al
iti

es
 (

rig
ht

-s
id

ed
 

he
ar

t p
ro

bl
em

s)

F
lu

id
 a

nd
 e

le
ct

ro
ly

te
 

re
pl

et
io

n
C

or
re

ct
io

n 
of

 n
ut

ri-
tio

na
l d

efi
ci

en
ci

es
 

O
ct

re
ot

id
e 

pr
op

hy
-

la
xi

s 
(p

re
-,

 in
tr

a-
, 

an
d 

po
st

op
er

a-
tiv

el
y)

 
C

or
tic

os
te

ro
id

s 
A

nt
ih

is
ta

m
in

es
 

A
lb

ut
er

ol
A

st
ut

e 
an

es
th

e-
si

a 
ca

re
 to

 p
re

-
ve

nt
 c

ar
ci

no
id

 c
ri-

si
s 

(h
yp

ot
en

si
on

, 
flu

sh
in

g,
 ta

ch
yc

ar
-

di
a,

 b
ra

dy
ca

rd
ia

, 
br

on
ch

os
pa

sm
, 

co
m

pl
et

e 
va

so
-

m
ot

or
 c

ol
la

ps
e)

R
ig

ht
 h

em
ic

ol
ec

-
to

m
y 

m
os

t c
om

-
m

on

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



Chapter 17. Surgical Care of Neuroendocrine and Other Endocrine Cancers        191

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

B
ro

nc
ho

pu
lm

on
ar

y
• 

Ty
pi

ca
l c

ar
ci

no
id

 
• 

A
ty

pi
ca

l c
ar

ci
-

no
id

• 
S

C
LC

• 
La

rg
e 

ce
ll 

ne
ur

o-
en

do
cr

in
e 

ca
rc

i-
no

m
a

S
C

LC
—

hy
pe

rc
al

ce
m

ia
, 

C
us

hi
ng

 s
yn

dr
om

e,
 h

yp
o-

na
tr

em
ia

, S
IA

D
H

 
O

th
er

 s
ym

pt
om

s:
 h

em
op

ty
-

si
s,

 c
ou

gh
, r

ec
ur

re
nt

 o
b-

st
ru

ct
iv

e 
pu

lm
on

ar
y 

in
fe

c-
tio

n,
 fe

ve
r, 

ch
es

t d
is

co
m

-
fo

rt
, w

he
ez

in
g

R
ar

e 
hy

pe
r-

se
cr

et
or

y 
is

-
su

es
C

hr
om

og
ra

ni
n 

A
S

yn
ap

to
ph

ys
in

 
N

eu
ro

n-
sp

ec
ifi

c  
en

ol
as

e

B
io

ch
em

ic
al

• 
A

C
T

H
 

• 
G

ro
w

th
 h

or
m

on
e–

re
le

as
-

in
g 

ho
rm

on
e 

• 
In

su
lin

 g
ro

w
th

 h
or

m
on

e 
1

• 
A

D
H

• 
C

hr
om

og
ra

ni
n 

A
• 

U
rin

e 
co

rt
is

ol
• 

5-
H

IA
A

• 
H

is
ta

m
in

e 
m

et
ab

ol
ite

Im
ag

in
g

• 
C

he
st

 x
-r

ay
 

• 
C

T
 o

f c
he

st
, a

bd
om

en
, 

pe
lv

is
 

• 
P

E
T

 
• 

S
R

S
 

• 
B

ro
nc

ho
sc

op
y

A
ss

es
sm

en
t f

or
 

pa
ra

ne
op

la
st

ic
 

sy
nd

ro
m

e 
in

 S
C

LC
 

su
ch

 a
s 

S
IA

D
H

 
an

d 
C

us
hi

ng
 s

yn
-

dr
om

e
B

io
ps

y 
(7

5%
 b

ro
n-

ch
ia

l a
irw

ay
 a

ss
o-

ci
at

ed
; 2

5%
 lu

ng
 

pe
rip

he
ry

)

E
nd

ob
ro

nc
hi

al
 

ex
ci

si
on

 o
f i

n-
tr

al
um

in
al

 ty
pi

-
ca

l c
ar

ci
no

id
A

na
to

m
ic

 r
es

ec
-

tio
n—

pn
eu

m
o-

ne
ct

om
y 

or
 lo

-
be

ct
om

y
Lu

ng
-s

pa
rin

g 
pr

o-
ce

du
re

s,
 w

ed
ge

 
re

se
ct

io
n,

 s
eg

-
m

en
te

ct
om

y,
 

an
d 

sl
ee

ve
 r

e-
se

ct
io

n
T

ho
ra

sc
op

ic
 r

e-
se

ct
io

n 
of

 p
e-

rip
he

ra
l l

es
io

ns

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



192       Surgical Oncology Nursing

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

T
hy

m
us

• 
R

ar
e,

 s
po

ra
di

c 
tu

m
or

s
• 

M
os

t a
re

 lo
ca

lly
  

ad
va

nc
ed

 w
ith

 
in

va
si

on
 in

to
 v

ita
l 

st
ru

ct
ur

es
• 

M
al

e 
pr

ed
om

i-
na

nc
e 

w
he

n 
as

-
so

ci
at

ed
 w

ith
 

M
E

N
-1

In
ci

de
nt

al
 fi

nd
in

g 
se

co
nd

ar
y 

to
 s

ym
pt

om
s 

of
 p

ar
an

eo
-

pl
as

tic
 s

yn
dr

om
es

 (
in

 h
al

f 
of

 th
ym

ic
 tu

m
or

s)
S

ym
pt

om
s 

re
la

te
d 

to
 d

is
-

pl
ac

em
en

t o
r 

co
m

pr
es

si
on

 
of

 a
dj

ac
en

t t
ho

ra
ci

c 
st

ru
c-

tu
re

s
S

ee
n 

w
ith

 C
us

hi
ng

 s
yn

-
dr

om
e 

an
d 

M
E

N
-1

N
-C

A
M

S
om

at
os

ta
tin

 
A

C
T

H

B
io

ch
em

ic
al

• 
C

D
-5

6 
• 

N
eu

ro
n-

sp
ec

ifi
c 

en
ol

as
e 

• 
C

hr
om

og
ra

ni
n 

A
• 

S
om

at
os

ta
tin

• 
S

yn
ap

to
ph

ys
in

Im
ag

in
g

• 
C

T
 

• 
M

R
I o

f h
ea

d,
 n

ec
k,

 c
he

st
• 

S
R

S
 

• 
P

E
T

/C
T

–
M

ed
ia

n 
st

er
no

t-
om

y

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



Chapter 17. Surgical Care of Neuroendocrine and Other Endocrine Cancers        193

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

T
hy

m
us

• 
R

ar
e,

 s
po

ra
di

c 
tu

m
or

s
• 

M
os

t a
re

 lo
ca

lly
  

ad
va

nc
ed

 w
ith

 
in

va
si

on
 in

to
 v

ita
l 

st
ru

ct
ur

es
• 

M
al

e 
pr

ed
om

i-
na

nc
e 

w
he

n 
as

-
so

ci
at

ed
 w

ith
 

M
E

N
-1

In
ci

de
nt

al
 fi

nd
in

g 
se

co
nd

ar
y 

to
 s

ym
pt

om
s 

of
 p

ar
an

eo
-

pl
as

tic
 s

yn
dr

om
es

 (
in

 h
al

f 
of

 th
ym

ic
 tu

m
or

s)
S

ym
pt

om
s 

re
la

te
d 

to
 d

is
-

pl
ac

em
en

t o
r 

co
m

pr
es

si
on

 
of

 a
dj

ac
en

t t
ho

ra
ci

c 
st

ru
c-

tu
re

s
S

ee
n 

w
ith

 C
us

hi
ng

 s
yn

-
dr

om
e 

an
d 

M
E

N
-1

N
-C

A
M

S
om

at
os

ta
tin

 
A

C
T

H

B
io

ch
em

ic
al

• 
C

D
-5

6 
• 

N
eu

ro
n-

sp
ec

ifi
c 

en
ol

as
e 

• 
C

hr
om

og
ra

ni
n 

A
• 

S
om

at
os

ta
tin

• 
S

yn
ap

to
ph

ys
in

Im
ag

in
g

• 
C

T
 

• 
M

R
I o

f h
ea

d,
 n

ec
k,

 c
he

st
• 

S
R

S
 

• 
P

E
T

/C
T

–
M

ed
ia

n 
st

er
no

t-
om

y

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

P
he

oc
hr

om
oc

y-
to

m
a

• 
S

ec
re

te
s 

ep
i-

ne
ph

rin
e

• 
R

ar
e,

 s
lo

w
-g

ro
w

-
in

g 
tu

m
or

• 
90

%
 a

ris
e 

fr
om

 
ch

ro
m

af
fin

 c
el

ls
 

of
 a

dr
en

al
 m

e-
du

lla
• 

E
qu

al
 in

 m
en

 
an

d 
w

om
en

 4
0–

60
 y

ea
rs

 o
ld

• 
25

%
 d

ue
 to

 g
e-

ne
tic

 m
ut

at
io

n

N
ew

-o
ns

et
 h

yp
er

te
ns

io
n;

 o
f-

te
n 

ep
is

od
ic

, p
er

si
st

en
t, 

re
-

fr
ac

to
ry

 to
 s

ta
nd

ar
d 

ph
ar

-
m

ac
ol

og
ic

 a
ge

nt
s

Tr
ia

d 
of

 h
ea

da
ch

e,
 p

al
pi

ta
-

tio
ns

, d
ia

ph
or

es
is

O
th

er
 s

ym
pt

om
s:

 a
nx

ie
ty

, 
ch

es
t a

nd
 a

bd
om

in
al

 p
ai

n,
 

bl
ur

re
d 

vi
si

on
, n

au
se

a 
an

d 
vo

m
iti

ng
, t

re
m

or
, p

al
lo

r, 
flu

sh
in

g,
 ta

ch
yc

ar
di

a,
 p

os
-

tu
ra

l h
yp

ot
en

si
on

, c
on

st
i-

pa
tio

n,
 p

ol
yu

ria
, p

ol
yd

ip
-

si
a,

 h
yp

er
gl

yc
em

ia
, h

yp
er

-
ca

lc
em

ia

C
at

ec
ho

l-
am

in
es

B
io

ch
em

ic
al

• 
P

la
sm

a-
fr

ee
 m

et
an

ep
h-

rin
e 

te
st

• 
S

er
um

 c
at

ec
ho

la
m

in
e

• 
24

-h
ou

r 
ur

in
e 

ca
te

ch
ol

-
am

in
es

• 
C

hr
om

og
ra

ni
n 

A
Im

ag
in

g
• 

C
T

 w
ith

 a
dr

en
al

 p
ro

to
co

l 
• 

M
R

I 
• 

C
T

 o
f n

ec
k 

an
d 

ch
es

t i
f 

no
 e

vi
de

nc
e 

of
 m

as
s 

in
 

ab
do

m
en

• 
I-

M
IB

G
• 

P
E

T

A
lp

ha
-b

lo
ck

ad
e 

w
ith

 
ph

en
ox

yb
en

za
-

m
in

e 
be

fo
re

 s
ur

-
ge

ry
 w

ith
 la

st
 d

os
e 

m
or

ni
ng

 o
f s

ur
ge

ry
B

et
a-

bl
oc

ka
de

 a
s 

in
-

di
ca

te
d 

Li
m

ita
tio

n 
in

 s
al

t a
nd

 
flu

id
 in

ta
ke

A
ne

st
he

si
a 

vi
gi

-
la

nc
e,

 e
sp

ec
ia

lly
  

du
rin

g 
m

an
ip

ul
a-

tio
n 

of
 tu

m
or

 b
e-

ca
us

e 
of

 p
ot

en
tia

l  
ca

te
ch

ol
am

in
e 

su
rg

e
Li

ga
tio

n 
of

 a
dr

en
al

  
ve

in
 c

an
 c

au
se

 
ab

ru
pt

 h
yp

ot
en

-
si

on
.

Tr
an

sa
bd

om
in

al
 

la
pa

ro
sc

op
ic

 
ad

re
na

le
ct

om
y

O
pe

n 
ex

pl
or

at
io

n
P

os
te

rio
r 

re
tr

o-
pe

rit
on

ea
l l

ap
-

ar
os

co
pi

c 
ap

-
pr

oa
ch

B
ila

te
ra

l a
dr

en
al

-
ec

to
m

y 
(c

or
tic

al
 

sp
ar

in
g)

(C
on

tin
ue

d 
on

 n
ex

t p
ag

e)



194       Surgical Oncology Nursing

Ta
b

le
 1

7-
2.

 O
ve

rv
ie

w
 o

f 
N

eu
ro

en
d

o
cr

in
e 

Tu
m

o
rs

 (
C

o
n

ti
n

u
ed

)

N
eu

ro
en

d
o

cr
in

e 
Tu

m
o

r
C

lin
ic

al
 P

re
se

n
ta

ti
o

n
H

o
rm

o
n

e
D

ia
g

n
o

st
ic

s
P

re
o

p
er

at
iv

e 
C

o
n

si
d

er
at

io
n

s
S

u
rg

er
y

P
ar

ag
an

gl
io

m
a

• 
E

qu
al

 o
cc

ur
-

re
nc

e 
in

 m
en

 a
nd

 
w

om
en

 4
0–

60
 

ye
ar

s 
ol

d
• 

M
os

tly
 lo

ca
te

d 
in

 
ab

do
m

en
• 

H
ea

d 
an

d 
ne

ck
 

tu
m

or
s,

 li
ke

ly
 c

a-
ro

tid
 b

od
y 

tu
-

m
or

s
• 

A
ss

oc
ia

te
d 

w
ith

 
vo

n 
H

ip
pe

l-
Li

nd
au

, M
E

N
-2

, 
S

D
H

, N
F

1

H
yp

er
te

ns
io

n
N

or
m

et
an

ep
h-

rin
e

B
io

ch
em

ic
al

• 
P

la
sm

a-
fr

ee
 m

et
an

ep
h-

rin
e 

te
st

• 
S

er
um

 c
at

ec
ho

la
m

in
e

• 
24

-h
ou

r 
ur

in
e 

ca
te

ch
ol

-
am

in
es

• 
C

hr
om

og
ra

ni
n 

A
Im

ag
in

g
• 

C
T

 
• 

M
R

I

S
am

e 
as

 fo
r 

ph
eo

-
ch

ro
m

oc
yt

om
a

S
am

e 
as

 fo
r p

he
o-

ch
ro

m
oc

yt
om

a

A
C

T
H

—
ad

re
no

co
rt

ic
ot

ro
pi

c 
ho

rm
on

e;
 A

D
H

—
an

tid
iu

re
tic

 h
or

m
on

e;
 C

D
-5

6—
cl

us
te

r 
of

 d
iff

er
en

tia
tio

n 
56

; C
T

—
co

m
pu

te
d 

to
m

og
ra

ph
y;

 D
V

T
—

de
ep

 v
ei

n 
th

ro
m

bo
si

s;
 E

U
S

—
en

do
sc

op
ic

 u
ltr

as
ou

nd
; 5

-H
IA

A
—

hy
dr

ox
yi

nd
ol

ea
ce

tic
; 5

-H
T

P
—

hy
dr

ox
yt

ry
pt

op
ha

n 
ac

id
; I

-M
IB

G
—

io
di

ne
-1

31
 m

et
ai

od
ob

en
zy

lg
ua

ni
di

ne
; M

E
N

—
m

ul
tip

le
 e

nd
oc

rin
e 

ne
op

la
-

si
a;

 M
R

I—
m

ag
ne

tic
 r

es
on

an
ce

 im
ag

in
g;

 N
-C

A
M

—
ne

ur
al

 c
el

l a
dh

es
io

n 
m

ol
ec

ul
e;

 N
F

1—
ne

ur
ofi

br
om

at
os

is
 ty

pe
 1

; P
E

T
—

po
si

tr
on

-e
m

is
si

on
 to

m
og

ra
ph

y;
 P

T
H

—
pa

ra
th

y-
ro

id
 h

or
m

on
e;

 S
C

LC
—

sm
al

l c
el

l l
un

g 
ca

nc
er

; S
D

H
—

su
cc

in
at

e 
de

hy
dr

og
en

as
e;

 S
IA

D
H

—
sy

nd
ro

m
e 

of
 in

ap
pr

op
ria

te
 a

nt
id

iu
re

tic
 h

or
m

on
e;

 S
R

S
—

so
m

at
os

ta
tin

-r
ec

ep
to

r 
sc

in
tig

ra
ph

y;
 V

IP
—

va
so

ac
tiv

e 
in

te
st

in
al

 p
ep

tid
e;

 V
IP

om
a—

va
so

ac
tiv

e 
in

te
st

in
al

 p
ep

tid
e

N
ot

e.
 B

as
ed

 o
n 

in
fo

rm
at

io
n 

fr
om

 B
ou

dr
ea

ux
, 2

01
1;

 C
he

n 
et

 a
l.,

 2
01

0;
 H

al
pe

rin
 &

 K
ul

ke
, 2

01
2;

 K
al

em
ke

ria
n 

et
 a

l.,
 2

01
1;

 K
oo

by
 &

 C
hu

, 2
01

0;
 M

an
cu

so
 e

t a
l.,

 2
01

1;
 R

uf
fi-

ni
 e

t a
l.,

 2
01

1;
 S

aj
u 

et
 a

l.,
 2

01
1.



Chapter 17. Surgical Care of Neuroendocrine and Other Endocrine Cancers        195

other vague symptoms that prompts diagnostic studies (Falconi et al., 
2012).

Neuroendocrine Tumor–Related Metastasis
Reddy and Clary (2010) reported that 50% of all patients with NETs have 

either regional or distant metastases at diagnosis. These patients have a poor 
prognosis with median survival of 33 months. The most frequent cause of 
death from NETs is liver failure because of hepatic replacement by tumor 
(Reddy & Clary, 2010). The goals of treatment include symptom manage-
ment, biochemical control, tumor control, and improvement in quality of 
life. 

Clinical Presentation

Patients with NETs may have silent indolent disease for years and typical-
ly become symptomatic with the occurrence of metastasis to the liver. Bone 
NETs can be a challenge to diagnose and often are discovered incidental-
ly during routine screening, surgery, or abdominal imaging (see Table 17-
2). NETs that arise in the GI tract can produce vague, nonspecific symptoms 
such as diarrhea, abdominal pain, flushing, and hypoglycemia that are eas-
ily mistaken for other conditions, such as irritable bowel syndrome and in-
flammatory bowel disease (Milan & Yeo, 2012). Patients may symptomatical-
ly suffer for years before NETs are correctly diagnosed. The estimated time 
to diagnosis for gastroenteropancreatic NETs is five to seven years (Modlin 
et al., 2008).

When symptoms raise the suspicion of NETs, serum or urine hormone 
tests are necessary to confirm diagnosis (see Table 17-2). Biomarker results, 
in the absence of pathologic diagnosis, should be confirmed with imaging 
and endoscopic techniques. Ideally, a tissue biopsy should be performed to 
provide confirmation of the malignancy (Bushnell & Baum, 2011; Vinik et 
al., 2010).

Surgical Management

Initial treatment of NETs is aimed at complete surgical resection of the 
primary tumors and associated nodal disease. In the absence of metastatic 
disease, exploratory surgery is performed with the goal of curative resection 
(see Table 17-2). The aim is to maintain a disease- and symptom-free state 
for as long as possible. 
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Metastatic Disease

In the presence of metastatic disease, often traditional surgery is not per-
formed. Operative therapy is rarely curative, although it may be appropriate 
in select patients to achieve palliation through surgical debulking of the tu-
mor. Surgery may be the only option for patients who experience life-threat-
ening symptoms from hormonal hypersecretion for which other approaches 
have failed (National Comprehensive Cancer Network, 2013). Hepatic cy-
toreductive surgery can provide long-lasting benefit in some cases. Surgical 
options include formal hepatic lobe resections, nonanatomic mastectomies, 
or minimally invasive techniques such as radiofrequency ablation, cryoab-
lation, microwave ablation, or laser-induced interstitial therapy (Strosberg, 
Cheema, & Kvols, 2011). In select cases, liver transplant may be considered 
if extrahepatic disease has been surgically controlled or eliminated (Tag-
kalos et al., 2011). Regional arterial therapies can be delivered in a segmen-
tal, lobar, or whole liver distribution. These include bland embolization, 
chemoembolization, radioactive microsphere embolization, and percutane-
ous hepatic perfusion (Strosberg et al., 2011).

Systemic Treatment
Excessive hormone secretions as evidenced by symptoms of severe flush-

ing or persistent diarrhea need to be treated prior to any interventional 
treatment or surgical resection of functional NETs, as manipulation of the 
tumor can cause marked increases in hormone secretions. Careful intra-
operative and anesthesia management are important to prevent and man-
age complications that may arise from these hormone surges (Boudreaux, 
2011).

Postoperative Care
Postoperative nursing care of the patient who has undergone surgery for 

a NET is the same as for any patient having surgery for a solid organ tumor. 
The caveat to this care is that the nurse must be aware of the type of NET 
for which the patient had surgery and the particular functioning hormone 
or hormones associated with that tumor. Prompt identification and proac-
tive interventions to control hypersecretion of hormones can significantly 
improve patient outcomes.

Discharge Planning
The best discharge planning program starts before surgery or related 

treatments and includes a multidisciplinary team approach with education 
of the patient and family. The postoperative NET patient needs routine ed-
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ucation for activity, diet, care of surgical wounds, and any related tubes or 
drains. The patient may need to be instructed in subcutaneous administra-
tion of medications such as octreotide to control hypersecretory hormones. 
Referrals to resources such as the North American Neuroendocrine Tumor 
Society (www.nanets.net) or the Caring for Carcinoid Foundation (www 
.caringforcarcinoid.org) may benefit the patient and family. A complete 
family history is useful to identify potential genetic linkages and the need 
for genetic counseling. 

Conclusions

Opportunities to conduct nursing research studies about these fascinat-
ing and challenging tumors are limitless and would enable the healthcare 
team to improve detection and diagnosis, surgical and nonsurgical interven-
tions, and symptom management. A unique opportunity exists for collabor-
ative nursing research among institutions with NET specialty clinics. 
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Robotic Minimally Invasive 
Surgery

Donna Owen, RN, MS, CFNP, CPNP 

Introduction

The use of robotic surgery has revolutionized hundreds of operations 
(Yu, Hevelone, Lipsitz, Kowalczyk, & Hu, 2012) and the pre-, peri-, and 
postsurgical care of patients (Francis & Winfield, 2006). The numbers 
of procedures that can be robotically performed have exponentially in-
creased over the past two decades (Yu et al., 2012). Robotics is not a new 
concept, as it has been demonstrated in various forms over the past hun-
dreds of years in such areas as literature, mathematics, entertainment, 
research, industry, and medicine. The first industrial robot, called Uni-
mate®, was used at the General Motors automobile factory in New Jersey 
(Francis & Winfield, 2006). In 1985, a neurosurgical procedure called 
the Programmable Universal Manipulation Arm 560, or PUMA, was de-
veloped to orient a needle for brain biopsy under computed tomography 
guidance; it was later discontinued for safety reasons (Francis & Winfield,  
2006). 

The next robotic system was the PROBOT, developed by the Impe-
rial College of England to assist in the transurethral resection of the 
prostate. In 1992, ROBODOC was developed by International Business 
Machines to aid in orthopedic surgery. In this same era, the National 
Aeronautics Space Administration began research in the area of robot-
ic telepresence surgery through the Stanford Research Institute (Naru-
la & Melvin, 2007). The modern use of robotics began in the military 
with a vision of a program that would allow for a remote surgery pro-
gram and battlefield triage that was funded by the Defense Advanced Re-
search Projects Agency (Yates, Vaessen, & Roupert, 2011). The funda-
mental aspect of the program was that surgery could be performed on a 
wounded person with a robotic base set up at a site near a war zone. The 
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surgeon would work at a console and direct the robotic arms yet remain 
safe from warfare. 

da Vinci® Surgical System

The prototype for the da Vinci® Surgical System was acquired from the 
military by Intuitive Surgical, Inc., who developed the commercial robotic 
system that is widely used in surgical suites today (Yates et al., 2011). This ro-
botic system (see Figure 18-1) is a multi-armed, freestanding machine that 
is docked around the patient. As in laparoscopic surgery, the patient’s abdo-
men is insufflated to provide intra-abdominal space. Trocars are strategically 
placed into the abdomen to allow access of the arms of the robot to the sur-
gical area. The instrumentation is attached to the arms by the surgeon’s as-
sistants. The surgeon sits at a console separate from the robot and manipu-
lates the arms of the robot to perform the surgery. 

Figure 18-1. The da Vinci® Surgical System

Note. Photo courtesy of Edward Nickerson, The Ohio State University. Used with permission.
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Use of Robotic Surgery

Robotic surgery can be incorporated into multiple surgical disciplines 
as a means to perform less invasive surgery on benign or malignant condi-
tions. Current surgical uses include (a) urologic with radical prostatectomy, 
nephrectomy, partial nephrectomy, cystectomy, pyeloplasty, adrenalectomy, 
pelvic lymphadenectomy, and ureteroileal anastomosis strictures (Dangle & 
Abaza, 2012), (b) gynecologic with uterine myomectomy, fallopian tuber-
anastomosis, and hysterectomy for benign and malignant tumors (Liu et al., 
2012), as well as ovarian tumor resection and pelvic and aortic lymphadenec-
tomy (Holloway & Ahmad, 2012), (c) cardiovascular with mitral valve repair, 
internal mammary artery harvest, coronary artery bypass grafting, and epi-
cardial lead placement (Francis & Winfield, 2006), (d) gastrointestinal with 
colorectal surgery (Leong & Kim, 2011), cholecystectomy, gastric bypass, Nis-
sen fundoplication, Heller myotomy, splenectomy, and cyst and tumor exci-
sions (Francis & Winfield, 2006), as well as pylorus-preserving pancreaticodu-
odenectomy (Zureikat, Nguyen, Bartlett, Zeh, & Moser, 2011), and (e) head 
and neck with skull-based surgery, oropharynx and tongue-based resection 
(Dallan et al., 2011), thyroidectomy, and facelift thyroidectomy (Terris & Sing-
er, 2012).

Advantages of Robotic Surgery

The key concepts of robotic surgery include (a) improved visualiza-
tion through optics that magnify and enhance the surgical field, (b) fin-
er dissection techniques, (c) less invasion into the surgical fields, and (d) 
minimal blood loss (Yates et al., 2011). Robot-assisted surgery provides 
improved resolution for the surgeon with three-dimensional visual magni-
fication of the surgical field and tumor margins. The scaling ability, seven 
degrees of movement, and ergonomics enable finer instrumentation with 
finer dissection and decreased blood loss. The robot is programmed to fil-
ter out human tremor or sudden movement that can be disruptive to the 
surgical procedure (Leong & Kim, 2011). These features allow for delicate 
dissection of organs and adjacent structures in the surgical field, enabling 
removal of the mass and potentially leaving the remainder of the organ in-
tact (Yu et al., 2012). As robotic technology continues to improve, visual-
ization will be increased, and robot haptic feedback will improve and allow 
unparalleled sensation for the surgeon that nearly eliminates tissue con-
tact and injury (Simorov, Otte, Kopietz, & Oleynikov, 2012). By compari-
son, with an open incision approach, this fine dissection would not be pos-
sible and would necessitate complete removal of the organ. 
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With robotic surgery, patients typically experience rapid healing of port 
incisions, improved cosmetic outcomes, and an accelerated return to mean-
ingful activities (Yu et al., 2012). These advantages are due to smaller en-
try sites with the absence of a large, painful incision. The need for postop-
erative narcotics with related side effects is decreased. The risk of infection 
is markedly decreased because of small entry incisions and potentially less 
internal organ manipulation (Yu et al., 2012). A clear surgical glue-like ad-
hesive is used on the skin that seals the port sites and eases wound care; no 
external staples or sutures are used. Generally, the port sites can be gently 
washed with soap and water until healed. Blood loss is minimized because 
of the small port holes, which ultimately improves the patient’s energy lev-
el. Some procedures allow for patient discharge on the day of surgery; oth-
erwise, a short hospitalization may be necessary yet is far shorter than with 
an open procedure (Yu et al., 2012). Typically, the patient rapidly returns to 
normal activity level.

Disadvantages of Robotic Surgery

Cost
The overall advantages versus disadvantages of robot-assisted surgery 

are not clearly illustrated. Cost remains an issue with the purchase of the 
robot itself because not all facilities can justify the financial strain based 
on their surgery case quota versus the number and expertise of surgeons. 
The price of the da Vinci Surgical System at this writing is nearly $2.6 mil-
lion, which includes the robot and the console (Health Quality Ontario, 
2010). This does not include the cost of the instrumentation, another add-
ed cost per case as instrumentation is specific for the procedure being per-
formed. Most instruments can be reused after sterilization but will need to 
be replaced after a certain number of sterilizations determined by manu-
facturer guidelines. The robot is able to detect if the instrument has ex-
ceeded its usage. The size of the robot is another negative factor, as the 
system consists of a console and the robot. Some operating rooms are not 
large enough to accommodate the size of the system. The da Vinci Surgi-
cal System has its own special equipment that is not interchangeable with 
other systems. 

Surgical Proficiency
Port placement needs to be precise to aid in the proper implementation 

of the robotic instrumentation. If the port placement is not accurate, the ro-
botic arms can collide or block the degree of rotation of another arm, thus 
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interfering with the surgeon’s ability to perform the operation. Patient po-
sitioning is critical for proper docking of the robotic system. If the patient’s 
position changes, the system may need to be undocked, the position of the 
patient adjusted, and the system docked again. This can cost valuable time 
in the operating room and require the patient to remain under anesthesia 
for an extended time. 

Other potential issues include (a) troubleshooting if the instrumentation 
fails, (b) addressing inadequate insufflation pressure in the abdomen, (c) 
correcting fogging of the scope, and (d) correcting lighting issues. The op-
erating room nurse must be educated and in sync with all aspects of the sys-
tem to aid in resolution of issues quickly and efficiently in order to prevent 
harm to the patient or the system. 

The lack of trained surgeons is a disadvantage that exists in robotic sur-
gery. Fellowships for robotic training are not easily found, and the number 
of applicants outnumbers the slots available. Some residencies incorporate 
time on the robot, but this time is shared with other residents, which can 
make it difficult to gain enough hours for proficiency. Virtual reality simula-
tors are commercially available and have a role in the future of robotic train-
ing, but the cost is prohibitive for many facilities. There are basic skill sets 
with performance analysis and metrics software, but many do not contain 
procedural components necessary to advance the skill of the surgeon (Lal-
las, Davis, & Members of the Society of Urologic Robotic Surgeons, 2012).

Conclusions

Robotic surgery has replaced the open procedure in multiple urologic, 
gynecologic, cardiac, gastrointestinal, and head-and-neck operations. Al-
though the immediate postoperative period may be markedly improved, the 
patient needs to be aware that internally the same surgery was completed. 
Postoperative pain can often be managed with non-narcotic medications, 
which enables the patient’s gastrointestinal system to rapidly return to nor-
mal. Useful non-narcotic medications include ketorolac, acetaminophen, 
and simethicone. Recommended restrictions during the recovery period are 
still important and necessary for proper recovery.
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Interventional Radiology: 
Diagnosis and Treatment 

Gail M. Egan, MS, ANP 

Introduction

Interventional radiology offers diagnostic and treatment options to pa-
tients prior to diagnosis, during treatment, and in the palliative phases of care. 
Before diagnosis, interventional radiology teams perform image-guided biop-
sies (e.g., ultrasound [US], computed tomography [CT], magnetic resonance 
imaging [MRI]) to establish a tissue diagnosis. Therapeutic options for can-
cer treatment include targeted transarterial embolization (e.g., insertion of 
particles with or without antineoplastic agents), thermal ablation (e.g., cryo-
ablation, radiofrequency), and placement of medical devices. In the palliative 
phase of treatment, interventional radiology clinicians provide symptom relief 
with pain management interventions (e.g., kyphoplasty, vertebroplasty). Each 
of these interventions is performed in a minimally invasive manner using var-
ious imaging modalities to guide the clinician. 

Interventional Radiology in the Diagnosis of Cancer

Biopsy
Image-guided biopsies (see Table 19-1) are one of the most frequently 

performed procedures in interventional radiology. Using coaxial needles 
guided with the assistance of CT, US, or fluoroscopic imaging, biopsies ob-
tain a small core of tissue that is used to establish a diagnosis and provide 
disease information. The modality chosen to guide the needle depends on 
the size and location of the target lesion, its proximity to other structures, 
and the patient’s overall body habitus. These biopsies are highly accurate, as 
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Table 19-1. Roles of Interventional Radiology in Cancer Treatment

Radiology  
Intervention Description Advantages

Biopsy

Image-guided biopsy Using coaxial needles with 
assistance of computed  
tomography (CT), ultra-
sound, or fluoroscopic 
guidance, a small core of 
tissue is taken for patho-
logic exam.

Provides accurate and real- 
time biopsy of nonpalpa-
ble lesion; noninvasive and 
minimizes trauma to area

Vascular Access

Central vascular devices Placed via fluoroscopy— 
real-time placement that 
enables the interventional  
radiology (IR) physician 
to accurately place cath-
eter tip

Enables complicated place-
ment in the event of supe-
rior vena cava syndrome 
or other blockage of vas-
culature

Under fluoroscopy, can ex-
amine central occlusions 
within or outside the cath-
eter

Eliminates surgical time 
and space, is less expen-
sive, IR physicians are 
more readily available than 
surgeons for central line 
placement, allows accurate 
tip positioning

Locoregional Therapies

Transarterial 
chemoembolization

Used to treat primary and 
metastatic hepatic malig-
nancies

Enables delivery of chemo-
therapy via transhepatic ar-
terial infusion

Noninvasive approach to lo-
coregional therapy for che-
motherapy infusion fol-
lowed by embolization of 
vessels in liver

Radioembolization Provides a local radiothera-
peutic effect on primary or 
metastatic liver disease us-
ing yttrium-90

Exerts effect on liver without 
damage to surrounding or-
gans. Involvement of IR en-
ables visualization of adja-
cent vessels to ensure ef-
fective delivery and/or em-
bolization.

(Continued on next page)
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Table 19-1. Roles of Interventional Radiology in Cancer Treatment 
(Continued)

Radiology  
Intervention Description Advantages

Cryoablation Uses in situ freezing to de-
vitalize target tissue; the 
probe is placed percutane-
ously via fluoroscopy.

Provides of real-time and 
cross-sectional imaging to 
guide the probe accurately

Radiofrequency ablation Achieves thermal ablation by 
heating the target tissue 
with electrical current

Enables localized therapy 
without systemic side ef-
fects

Microwave ablation Uses high-frequency elec-
tromagnetic radiation; heat 
causes cellular death.

Faster than other methods 
with less procedural dis-
comfort

Percutaneous ethanol 
injection

Via catheter, ethanol is in-
jected directly into primary 
liver tumor, which causes 
cell death.

Real-time injection; noninva-
sive, nonsurgical procedure

Irreversible electroporation Achieves nonthermal abla-
tion; uses electrical fields 
to permeate cell mem-
brane

Real-time placement of 
probes with CT guidance; 
spares neighboring struc-
tures and vessels

High-intensity focused 
ultrasound

Treats tumors of breast and 
liver via acoustic energy

Noninvasive, nonsurgical, 
but time-consuming  
and may require repeat 
treatments

Drain apparatus Provides for percutaneous 
placement of drain to neg-
ative suction system: asci-
tes, pleural effusions

Enables ongoing drainage 
when the patient is beyond 
treatment for the cancer

Pleurodesis Enables placement of scle-
rosing agents into pleu-
ral space; creates irritation 
and barrier to fluid accu-
mulation

Noninvasive, nonsurgical;  
prevents placement of 
chest tube

Percutaneous biliary 
drainage

Allows for percutaneous 
placement of biliary drain 
or internal stent

Noninvasive, nonsurgical ap-
proach to circumvent ac-
cumulating bile in palliative 
situation

(Continued on next page)
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the needle is guided into the target using real-time imaging with confirma-
tion of needle tip placement captured on the imaging screen. Targeted sites 
may include almost any organ or structure in the body. Image-guided biop-
sies are performed with a percutaneous approach. Local anesthetic is used 
to numb the skin overlying the target site; a small nick in the skin is used to 
facilitate insertion of the coaxial biopsy needle. Conscious sedation is often 
used in conjunction with local anesthetic, which is dependent on the target 
site and degree of difficulty of the biopsy. Most biopsies are performed on 
an outpatient basis, with a short recovery from sedation before release. Con-
traindications to percutaneous biopsy include uncorrectable coagulopathy 
and absence of a safe pathway to access the target lesion (Shankar, van Son-
nenberg, Silverman, & Tuncali, 2002).

Imaging
US is used to guide the biopsy of superficial lesions that cannot be pal-

pated, whereas deeper organ lesions require additional radiographic mo-
dalities. US is a real-time imaging modality, meaning that the operator can 
visualize needle placement as it happens, which allows for immediate adjust-
ments in depth and trajectory. CT is an imaging guidance modality that pro-
vides excellent spatial resolution of lesions and neighboring structures. It is 
particularly useful for the biopsy of deep-seated lesions or those that present 
a technical challenge in location (e.g., retroperitoneal lymph nodes). Flu-
oroscopy is primarily used for biopsy of radiopaque lesions, such as lesions 

Table 19-1. Roles of Interventional Radiology in Cancer Treatment 
(Continued)

Radiology  
Intervention Description Advantages

Celiac plexus block The celiac plexus is injected 
with alcohol in an attempt 
to innervate nerve endings 
that are causing intracta-
ble pain.

Noninvasive, nonsurgical 
mechanism to relieve se-
vere pain without system-
ic side effects of pain med-
ication

Vertebroplasty Involves placement of nee-
dle into fractured verte-
bral body through pedicle 
and injection of polymethyl 
methacrylate

Offers broad pain relief with-
out surgery

Kyphoplasty/vertebroplasty
(see Figure 16-6)

Provides relief of bone pain 
and simultaneous bone 
stabilization

Noninvasive surgery without 
long incisions to heal; bone 
repair without surgery
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of vertebral bodies, the femur, or other bony structures. Fluoroscopy is used 
less often than CT or US to guide biopsy needles. 

Potential complications of image-guided biopsies vary with the target site 
and overall condition of the patient. Potential complications of lung biop-
sies include pneumothorax, hemothorax, and hemoptysis. Pneumothorax 
is often asymptomatic and may require no intervention. Larger or expand-
ing pneumothoraxes may require decompression with placement of a small- 
bore drainage catheter. Potential complications of intra-abdominal organ 
biopsy include bleeding and nontarget organ puncture. Upon completion 
of the biopsy, the patient is scanned again to assess for bleeding. Signs and 
symptoms of bleeding following the procedure would include hypotension 
and increasing pain. Repeat imaging is indicated if bleeding is suspected.

Interventional Radiology in Cancer Management 

Vascular Access

A central vascular access device (VAD) or central line is most often used 
when reliable venous access for chemotherapy is required. Central VADs of-
fer the patient reliable access for drug infusion coupled with access for ve-
nous sampling and contrast administration for imaging purposes. For op-
timal device function, the catheter tip should reside in the distal third of 
the superior vena cava (SVC) or atriocaval junction. Catheter tip position 
is verified with either a single-view chest x-ray (when the device is placed at 
the bedside) or with fluoroscopy for devices placed in interventional radi-
ology or the operating room. Fluoroscopy has the additional advantage of 
allowing the clinician to adjust the tip position during the procedure and 
correct any malposition or directional problems. Accuracy of catheter tip 
placement is associated with optimal device performance for both infusion 
and sampling. In addition, poorly placed catheter tips are associated with 
an increased risk of catheter dysfunction, venous thrombosis, and stenosis  
(Gallieni, Pittiruti, & Biffi, 2008). New systems that verify catheter tip place-
ment with electrocardiogram waveform feedback have been implemented 
in various clinical settings. These systems rely on feedback obtained from ei-
ther a guide wire or a column of saline acting as endovascular electrodes, 
which detect changes in the height of the P wave or R wave as the catheter 
approaches the target tip location (Gallieni et al., 2008).

US-guided placement of central VADs has been shown to decrease tech-
nical failure, reduce the risk of puncture-related complications, and reduce 
procedure time. In a study comparing US-guided punctures with the tradi-
tional landmark approach to placing central VADs, Froelich et al. (2009) re-
ported on 212 critically ill pediatric patients. They noted that US guidance 
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reduced inadvertent arterial punctures, the number of punctures required 
to attain access, and procedure time. 

Novel Access Sites
In patients with SVC stenosis or occlusion, catheter tip placement in the 

SVC is impossible. Several alternative access sites may be utilized in these pa-
tients. The azygos vein, a small vein that comes off the SVC, enlarges in the 
setting of SVC stenosis. A catheter tip may be placed here using fluoroscopic 
guidance. The azygos may not enlarge enough, however, to support the flow 
rates required for apheresis or hemodialysis. The common femoral vein is 
another alternate access site for central line placement. Central VADs may 
also be placed using a more direct approach into the inferior vena cava, us-
ing either a translumbar or transhepatic approach. The catheter is subse-
quently threaded into the inferior vena cava. To reduce the risk of infection, 
long-term central lines should be tunneled remotely from the puncture site 
when the common femoral vein is used.

Central Line Complications
One of the most common central VAD –related complications is persistent 

withdrawal occlusion (PWO). PWO is defined as the inability to aspirate at 
least 3 ml of free-flowing blood despite the ability to infuse fluids. Because an 
adequate blood return is one measure of accurate catheter tip placement and 
safety, PWO is a problem that needs to be addressed promptly. Central line 
occlusion occurs in up to 66% of adults with long-term catheters (Baskin et 
al., 2009). Device occlusion may occur for several reasons, including mechan-
ical obstruction, tip malposition, drug precipitate, and thrombosis within or 
outside the catheter. Treatment is based on the etiology of the occlusion. Me-
chanical obstruction may be caused by catheter or IV tubing clamps, occluded 
injection caps, kinks in the catheter itself, or sutures that are too tight. Drug 
precipitates can be treated with solvents such as ethyl alcohol. 

Thrombotic occlusions are common in patients with cancer and are more 
likely to occur in patients with a history of deep vein thrombosis, with subcla-
vian vein placement, and with improper catheter tip position (Saber et al., 
2011). Thrombotic catheter occlusions can be treated with an instillation of 
alteplase 2 mg in 2 ml sterile water for injection (or 110% of the catheter vol-
ume for larger devices) with a dwell time of 30–120 minutes. Higher-dose al-
teplase infusions may be more effective in the setting of recurrent PWO or 
an extensive fibrin sheath (Baskin et al., 2009). In cases where initial treat-
ment fails or whenever the patient has discomfort with device use, imaging 
should be pursued with a single-view chest x-ray to determine whether the 
central VAD is intact or distorted. In cases where occlusion is not resolved and 
the chest x-ray is within normal limits, a catheter dye study can yield more in-
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formation. A small amount of contrast, typically 5–10 ml, is injected into the 
catheter under fluoroscopy, with images saved in a video format. Treatment is 
initiated based on the patient’s overall status and ability to tolerate the inter-
vention, which may include disruption of the fibrin sheath with venoplasty or 
higher doses of alteplase infusion. Only in severe cases is device removal indi-
cated (Baskin et al., 2009). 

Central VAD–related infection is the second most common complica-
tion. Reported rates of central VAD–related infection range from 0.6%–
27% depending on catheter location, catheter type, and immune status of 
the patient (Walser, 2012). Catheter-related bloodstream infections are di-
agnosed after the exclusion of other infectious causes. Device salvage may 
be attempted based on the cultured organism and the overall vascular ac-
cess status of the patient. Fungal infections are difficult to treat with the de-
vice in place and most often require central line removal and subsequent 
replacement after the patient has been treated. Patients with recurrent in-
fection and septic complications (e.g., endocarditis) often require device re-
moval (Walser, 2012).

Interventional Radiology in Cancer Treatment

Locoregional Therapies
Locoregional therapy includes transarterial chemoembolization (TACE), 

thermal ablation (e.g., radiofrequency ablation [RFA], cryoablation), and 
radioembolization. These therapies are performed to treat primary and 
metastatic hepatic malignancies and renal cell carcinomas (Grasso et al., 
2012; Gunven, 2008). They can also be used in other sites, such as lung mass-
es and bone lesions. The goals of therapy are to halt or slow tumor growth 
and reduce tumor burden. Although initially developed as a treatment op-
tion in patients who are not candidates for surgery, these therapies are now 
used in conjunction with standard therapies as well as to treat small lesions 
in lieu of surgical resection (Grasso et al., 2012; Gunven, 2008). Locoregion-
al therapies have become increasingly useful in the management of both pri-
mary and metastatic disease (Grasso et al., 2012; Gunven, 2008). 

The patient’s overall liver function, degree of cirrhosis, and performance 
status serve as predictors of the patient’s ability to tolerate therapies. CT 
or MRI imaging is performed to evaluate the extent of liver disease. Cross- 
sectional imaging also identifies neighboring structures and assists clinicians 
to plan the trajectory of probe placement (Grasso et al., 2012; Gunven, 2008). 
These imaging studies are also used as baseline examinations for future com-
parison of post-treatment imaging, performed at three- to six-month intervals. 
Pretreatment laboratory analyses include a complete blood count with platelet  
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level, coagulation studies (e.g., prothrombin time, partial thromboplastin 
time), and full chemistry profile with liver function panel (Gunven, 2008).

Transarterial Chemoembolization
The liver’s anatomy and its rich vascular supply enable the liver to be 

a common site of metastatic disease (Riaz, Lewandowski, Kulik, & Salem, 
2009). Liver tumors are primarily supplied via the arterial route; the portal 
vein supplies blood to the hepatic parenchyma. Thus, embolic agents and 
antineoplastic agents can be delivered via a transhepatic arterial infusion 
with preservation of overall liver function (Gunven, 2008). 

TACE is a complex process that involves direct delivery of antineoplas-
tic agents to the tumor site via its arterial supply. It is typically reserved for 
patients who are not candidates for surgical resection or ablative therapies 
(e.g., because of tumor size or location) or when systemic therapy has failed. 
Relative contraindications to TACE include replacement of more than 50% 
of the liver with tumor, hepatic encephalopathy, total bilirubin greater than 
2 mg/dl, portal vein or biliary obstruction, and extensive extrahepatic dis-
ease with a limited life expectancy (Grasso et al., 2012; Lammer et al., 2010).

A small catheter is threaded under fluoroscopy from the common fem-
oral artery to the blood supply of the targeted tumor, typically a primary or 
metastatic hepatic mass (see Figure 19-1). IV contrast is used to facilitate 
visualization as the operator guides the catheter to the artery supplying 
the tumor. A solution of embolic agents that is mixed with an antineoplas-
tic agent is then injected until stasis is achieved, which robs the tumor of 
its blood supply and prolongs exposure of the tumor to the antineoplastic 
agent. The mixture may also include biocompatible nonresorbable hydro-
gel beads that bind with the antineoplastic agent and slowly disperse the 
drug over time. A liquid, radiopaque oil embolic agent, such as Ethiodol®, 
may be used; this agent adheres to the cell wall of the tumor and is active-
ly transported into the cell to cause lysis (Lammer et al., 2010). The radi-
opaque nature of the substance stays within the tumor, which enhances 
post-treatment imaging and serves as a target for other probe-based abla-
tive techniques. Overall, the reduction in arterial supply causes hypoxia 
and cell death. Adjacent, normal liver is spared as the portal vein remains 
patent (Lammer et al., 2010). 

Many patients can experience a phenomenon known as postemboliza-
tion syndrome (see Figure 19-2) and experience several days of low-grade 
fever, malaise, anorexia, nausea, and abdominal discomfort. These symp-
toms are related to tumor hypoxia and cell death with transportation of cell 
waste products. Postembolization syndrome is more common in patients 
with large-volume disease. These symptoms are generally self-limited, lasting 
for 24–72 hours, and managed with supportive therapy including hydration, 
antiemetics, acetaminophen, and opioid analgesics. Complications of TACE 
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include tumor lysis syndrome, liver failure, abscess formation, and gastric or 
duodenal mucosal erosion. Ischemic injury to neighboring organs may also 
occur with concomitant cholecystitis, pancreatitis (Guimaraes & Uflacker, 
2011; Gunven, 2008), and bile duct necrosis. 

Radioembolization
Radioembolization uses yttrium-90 (90Y) to exert a local radiotherapeutic 

effect on primary or metastatic liver tumors with limited concurrent injury 
to surrounding normal tissue. 90Y is a pure beta emitter, which makes it ide-
al for intra-arterial injection. It deteriorates to zirconium-90 and has a tissue 
penetration depth of 2.5 mm. 90Y is loaded onto glass or resin microspheres, 
which are delivered through a microcatheter placed into the tumor blood 
supply. The microspheres serve as point sources of radiation therapy that 
preferentially locate to tumor tissue via the arterial vasculature; thus, normal 
hepatic parenchyma is largely spared. The half-life of 90Y is 64.2 hours; thus, 
94% of the radiation is emitted within the first 11 days of treatment (Guim-
araes & Uflacker, 2011; Riaz et al., 2009).

Dye is injected into the hepatic artery to identify the blood supply to the tumor.

Figure 19-1. Image Prior to Chemoembolization 

Note. Photo courtesy of Gail Wych Davidson, MS, NP-C, OCN®, The Ohio State University. Used with per-
mission.
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Before a patient is treated with radioembolization, a hepatic angiogram 
is performed to define the hepatic arterial anatomy. The gastroduodenal 
artery and right gastric artery are also assessed, as reflux of 90Y spheres can 
cause radiation enteritis. If these vessels are close to the intended arterial 
catheter placement for infusion, these vessels are embolized. Once the he-
patic arterial supply to the tumor is identified, technetium-99m macroaggre-
gated albumin (99mTc-labeled MAA) is injected as a predictor of how much 
90Y will pass through the liver to the lungs. The patient then undergoes a nu-
clear medicine perfusion scan, which assesses shunt to the lungs and tumor 
volume. If shunting to the lungs is extensive, the 90Y dose may need to be re-
duced to avoid radiation pneumonitis. In patients with a shunt of more than 
20%, the procedure is generally canceled to reduce the risk of pulmonary fi-
brosis (Riaz et al., 2009). The 90Y dose is determined based on a ratio of tu-

After chemotherapeutic and embolic agents are instilled, the blood supply to the tumor is di-
minished or ceased.

Figure 19-2. Image After Chemoembolization 

Note. Photo courtesy of Gail Wych Davidson, MS, NP-C, OCN®, The Ohio State University. Used with per-
mission.
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mor volume to normal hepatic volume and tumor vascularity. For example, 
a 4:1 ratio means that 80% of the 90Y will be delivered to the tumor, with 20% 
going to normal liver (Guimaraes & Uflacker, 2011; Riaz et al., 2009). Once 
these calculations have been made, a specific dose of 90Y is ordered for the 
patient, and infusion is scheduled one to two weeks following diagnostic an-
giogram. The 90Y spheres are mixed with IV contrast and delivered via cath-
eter placement in the hepatic artery. The patient’s vasculature is visualized 
with fluoroscopy, with contrast opacification of the vasculature so that the 
catheter can be guided into position. The 90Y spheres are delivered using a 
closed system to minimize the chance for room contamination (Guimaraes 
& Uflacker, 2011; Riaz et al., 2009).

Symptoms following treatment are minimal because radioembolization 
does not cause arterial occlusion. The most common side effects of 90Y are 
fatigue, right upper quadrant or abdominal discomfort, decreased appetite, 
nausea, and diarrhea. Potential complications include gastritis, gastric or 
duodenal ulcer, radiation-induced hepatitis, and liver failure. 

Cryoablation
Cryoablation uses in situ freezing to devitalize target tissue. The cryo-

ablation probe is placed percutaneously into the target site. Cross-section-
al imaging is used to guide the probe accurately to the center of the tar-
get lesion, with the ice ball extended 3–4 mm beyond the tumor to ensure 
complete ablation. The probe delivers liquid nitrogen or argon into an in-
sulated probe, cooling the tumor to temperatures below –20°C. Cell death 
occurs from both direct damage due to intracellular ice formation and 
indirect damage to the cellular microvascular circulatory system. Cryoab-
lation is useful for lesions less than 4 cm in size and in patients who are 
not surgical candidates. Multiple overlapping probes may be used when 
the tumor size is larger with ice balls of up to 8 cm. Renal cell carcinomas 
are particularly well suited to treatment with cryoablation because of their 
generally early diagnosis, slow-growing characteristics, and confinement 
to the kidney. Patients with a solitary kidney or bilateral renal tumors are 
also ideal candidates for cryoablation (Padma, Martinie, & Iannitti, 2009; 
Yang et al., 2012).

Radiofrequency Ablation
RFA is the most frequently used thermal ablation technique and is similar 

to cryoablation (see Figure 19-3). Instead of cooling the tumor, RFA heats 
the tumor using high-frequency (460–480 kHz) alternating electrical cur-
rent. The current agitates the tissue and generates frictional heat that ex-
tends by conduction. The mass is heated to 60°C for four to six minutes and 
produces coagulative necrosis and irreversible cellular damage. An area at 
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least 2 cm larger than the target lesion is ablated to achieve an adequate tu-
mor-free margin. The largest RFA probe is 7 cm, meaning that the largest 
tumor that can be treated is 4–5 cm, unless overlapping ablations are per-
formed. RFA can also be used to treat renal cell carcinoma. Local tumor 
therapy is particularly advantageous in patients with renal cell carcinoma 
who have a solitary kidney (Grasso et al., 2012). Heat-based thermal abla-
tion techniques can cause vascular thrombosis. Therefore, bleeding is an un-
usual complication of RFA and thus RFA is useful in coagulopathic patients. 
More common complications include abscess formation and biliary injury 
(Grasso et al., 2012; Guimaraes & Uflacker, 2011). 

Microwave Ablation
Microwave ablation uses high-frequency electromagnetic radiation that 

heats intracellular water molecules with a device that has a frequency of 900 
MHz to 10 GHz. The heat generated causes coagulative necrosis and even-

With computed tomography scan guidance, the ablation probe is positioned in the tumor.  
Heat (microwave or radiofrequency energy) or cold (cryo) is deployed through the probe to 
destroy the tumor.

Figure 19-3. Percutaneous Ablation

Note. Photo courtesy of Gail Wych Davidson, MS, NP-C, OCN®, The Ohio State University. Used with per-
mission.
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tually cell death. Microwave technology is useful in achieving higher intra-
tumoral temperatures, faster ablation times, and less procedural discomfort 
than RFA. The microwave probe generates higher temperatures than RFA; 
therefore, it is most useful for tumors located distantly from the gallbladder 
and biliary tree (Padma et al., 2009). 

Advantages of local tumor ablation include limited morbidity and mortal-
ity, which makes these interventions viable options for patients who are poor 
surgical candidates. Interventions can also be performed sequentially or in 
multiple sessions, depending on the size, number, and location of lesions. 
The most common side effect is fatigue; however, other complications in-
clude thermal skin injury, abscess formation, adjacent organ damage, bleed-
ing, and pain. Most interventions can be performed on an outpatient basis, 
which limits operational costs. The use of real-time imaging guidance allows 
the operator to clearly identify target lesions and place ablation probes ac-
curately. Imaging also allows the clinician to assess the location of adjacent 
organs and take measures to reduce the risks of inadvertent ablation (Pad-
ma et al., 2009). 

Percutaneous Ethanol Injection 
Percutaneous ethanol injection (PEI) is one of the oldest strategies for 

treating hepatocellular cancer in a local fashion. It is most effective for treat-
ing small (less than 2 cm), easily accessible primary hepatic tumors. PEI in-
volves the injection of ethanol directly into the tumor with a small needle 
guided by US or CT. Cell death results from coagulative necrosis and throm-
bosis of the tumor microcirculation. Multiple injections are often necessary 
to treat a small tumor because the ablation zone is unpredictable. This strat-
egy has gained acceptance outside the United States, perhaps because of its 
limited cost. It has not demonstrated efficacy against metastatic tumors to 
the liver and leads to only about 70% necrosis in small hepatic lesions (Pad-
ma et al., 2009). In studies comparing PEI with RFA, RFA required fewer 
treatments and had about a 20% higher overall survival rate of three to four 
years (Guimaraes & Uflacker, 2011).

Irreversible Electroporation 
Irreversible electroporation (IRE) is a nonthermal ablation technique 

that uses electrical fields to permeate the cell membrane. The membrane 
is permeabilized through the formation of nanoscale defects in the lip-
id bilayer, leading to cell death (Padma et al., 2009). Microsecond electri-
cal pulses of 1,000–3,000 V are delivered to the target mass using percuta-
neous probes. The probes are placed in a similar fashion to other ablative 
probes, typically under real-time CT guidance. IRE may spare neighbor-
ing structures such as bile ducts and blood vessels in comparison to other 
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ablation techniques, which makes it a compelling strategy for use in diffi-
cult-to-treat areas. 

High-Intensity Focused Ultrasound
High-intensity focused ultrasound (HIFU) is a noninvasive method that 

has been used to treat malignancies of the breast and liver. The US beam 
generates heat as the acoustic energy is absorbed by the target tissue. This 
induces a coagulation necrosis as the tissue temperature reaches 60°C. Al-
though HIFU is desirable because of its noninvasiveness, treatment times 
are long (four to six hours), and it may need to be repeated. In patients with 
unresectable hepatocellular carcinoma, the five-year survival rate following 
treatment with HIFU was 32% (Zhang et al., 2009). HIFU of the breast is 
not widely accepted in the United States as a treatment modality, given oth-
er available options.

Interventional Radiology in Palliative Care

Drain Apparatus
Malignant ascites is the accumulation of intraperitoneal fluid caused by 

an underlying cancer. A variety of cancers are associated with recurrent asci-
tes, including ovarian, pancreatic, breast, and colon cancers. The exact eti-
ology of malignant ascites is unknown but may be associated with obstructed 
lymphatic drainage, changes in vascular permeability, and sodium retention. 
Unlike the majority of patients with ascites whose conditions are caused by 
portal hypertension or cirrhosis, patients with malignant ascites rarely re-
spond to medical therapy with protein replacement or diuretics (LeBlanc & 
Arnold, 2010). Instead, treatment is directed at the underlying cancer and 
palliative drainage. 

Paracentesis can provide immediate relief of the symptoms associated 
with ascites, although it does not treat the underlying tumor. An US exam-
ination is performed to identify a safe target for drainage and to estimate 
fluid volume. Several drainage systems are available for paracentesis, such 
as the small pigtail drain and special drainage needles (e.g., Yueh needles). 
These systems provide efficient drainage when attached to a negative suc-
tion system. Small amounts of fluid may be easily withdrawn by hand if the 
underlying collection is small or if only a diagnostic aspiration is indicated. 
For patients with recurrent ascites, an indwelling peritoneal drain may be 
placed so that patients may drain in the convenience of their home. Tun-
neled catheter systems may also be placed that provide a stable and user-
friendly option for home drainage (Tapping, Ling, & Razack, 2011). Poten-
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tial complications of any type of paracentesis or drainage procedure include 
bleeding, hypotension, infection, and nontarget organ puncture. 

Malignant pleural effusions are another common fluid-related compli-
cation of advanced cancer, with 150,000 new cases occurring in the Unit-
ed States annually (MacEachern & Tremblay, 2011). Malignant pleural effu-
sions are associated most often with lung and breast cancers, with the patient 
exhibiting symptoms of dyspnea, fatigue, and cough. Treatment is targeted 
toward control of the underlying malignancy and relief of symptoms. Min-
imally invasive treatment involves thoracentesis and placement of a needle 
into the fluid-filled space between the visceral and parietal pleura. Fluid may 
be withdrawn by hand aspiration or by attachment to a suction device, which 
typically results in immediate symptom relief. Specimens may be sent to the 
laboratory for cytology and culture (MacEachern & Tremblay, 2011).

Repeated thoracentesis is not recommended for recurrent effusions. For 
inpatients, a multipurpose or pigtail drain may be placed and connected to 
underwater suction drainage. Small-bore catheters are as effective as larger-
bore catheters in draining malignant pleural effusions (Fysh, Smith, & Lee, 
2010) and are significantly more comfortable. Complications include cath-
eter dislodgment, site bleeding, hemothorax, and pneumothorax. A tun-
neled catheter may be placed to facilitate repeated drainage, even in the 
home setting. 

Other patients may be aided by pleurodesis, which is designed to obliter-
ate the potential space in which fluid can accumulate. Performed through 
a pigtail catheter, sclerosing agents (e.g., talc, bleomycin, povidone iodine) 
are instilled into the pleural space and allowed to dwell for one to several 
days and then drained. The success of pleurodesis, as determined by lung 
re-expansion and obliteration of the pleural effusion, is estimated at 53%–
60%, whereas spontaneous pleurodesis in patients with indwelling drainage 
catheters is estimated at 46% (Fysh et al., 2010; MacEachern & Tremblay, 
2011). Complications from pleural drainage catheters include infection, 
catheter dislodgment, poor drainage, pneumothorax, fever, pain, and acute 
respiratory distress syndrome. Currently no consensus exists on whether pa-
tients with recurrent malignant pleural effusions are best served by repeat-
ed drainage versus pleurodesis, although both interventions may offer symp-
tom relief and potential resolution of pleural effusions (Zahid, Routledge, 
Bille, & Scarci, 2011).

Patients with cholangiocarcinoma, primary or metastatic hepatic dis-
ease, or pancreatic cancers may benefit from decompression of obstructed 
biliary systems, which is evidenced by painless jaundice, anorexia, icterus, 
and elevated serum bilirubin. The purpose of percutaneous biliary drain-
age is to relieve pruritus, treat cholangitis, or decrease serum bilirubin to 
allow the administration of systemic antineoplastic agents that require he-
patic metabolism or excretion. Contrast-enhanced CT imaging is obtained 
to evaluate for other hepatic disease and ascites, to assess anatomic land-
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marks, and to determine the level of biliary obstruction. Radiopaque land-
marks are used to guide the initial needle puncture into the biliary tree un-
der fluoroscopy. A guide wire is advanced through the biliary system, and 
a multiple-side-hole drainage catheter is advanced using a coaxial system 
(Tapping et al., 2011). 

If the biliary system is totally obstructed, the drainage catheter is connect-
ed to a drainage bag. If the obstruction can be crossed with a guide wire, a bil-
iary catheter can be advanced across the stenotic segment and into the small 
bowel. This is referred to as an internal/external catheter because it allows bile to 
drain into the external drainage bag as well as into the small bowel, although 
the primary goal is to achieve biliary drainage into the small bowel. The cath-
eter serves as a stent because it provides structural support within the biliary 
tree. Subsequently, a patient may be a candidate for internal stent placement 
in the absence of active infection or bleeding in the biliary system. Patients 
with intraductal stones or tumor are typically not good candidates for internal 
stents, as long-term stent patency is unlikely. Percutaneous drainage catheters 
can remain in place for months or even years, with intermittent catheter ex-
change to ensure continued patency. Symptoms are rapidly relieved when bil-
iary decompression is performed (Tapping et al., 2011).

Celiac Plexus Block
Abdominal pain is a common symptom in patients with pancreatic and 

upper gastrointestinal malignancies and is a challenge to control. Interven-
tions in these cases are targeted to the celiac plexus, which is a complex net-
work of nerves where the celiac trunk, superior mesenteric artery, and renal 
arteries branch from the abdominal aorta. The celiac plexus includes auto-
nomic efferent nerves, which innervate the upper abdominal viscera, and af-
ferent fibers, which innervate the abdominal viscera from the distal esoph-
agus to the transverse colon (Erdek, Halpert, Fernández, & Cohen, 2010). 
Alcohol is the most commonly injected agent with fluoroscopy, US, or CT 
imaging to guide the needle to the celiac plexus with injection of 20–50 ml 
of the neurolytic agent. Symptom relief can be provided for months with re-
duction of systemic opioids. Potential complications include hypotension, 
paresthesia, and diarrhea (Markman & Philip, 2007). 

Spine Interventions
At least 60% of patients with metastatic disease will experience involvement 

of bone (Biermann, Holt, Lewis, Schwartz, & Yaszemski, 2009). Bone metas-
tasis is common in several cancers, including multiple myeloma (70%–95%), 
breast (65%–75%), and lung cancers (30%–40%) (vonMoos, Strasser, Gil-
lessen, & Zaugg, 2008). These patients can experience pain, loss of structural 
integrity of bone, and potential fracture. Vertebral fractures are particularly  
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common and are defined as reduction in height of the vertebral body of 
at least 20% from its initial dimensions. Initial evaluation of vertebral dis-
ease and compression fractures includes two-view radiographs. MRI is used 
to detect fracture age and to evaluate multilevel fractures (Rollinghoff et 
al., 2010). Conservative management strategies include bed rest, systemic 
opioid pain medications and nonsteroidal anti-inflammatory agents, and 
orthotics. These approaches carry with them the risks of immobilization, 
including deep vein thrombosis, pneumonia, skin breakdown, and accel-
erated bone resorption. Other potential treatments include external beam 
radiation therapy and systemic antineoplastic therapy. Vertebral augmenta-
tion techniques, such as kyphoplasty and vertebroplasty, offer minimally in-
vasive alternatives for patients requiring pain control. They also provide si-
multaneous bone stabilization and may be used alone or in combination 
with standard therapy (Wu & Fourney, 2005). 

Vertebroplasty involves placement of a needle into the fractured verte-
bral body through the vertebral pedicle with subsequent injection of poly-
methyl methacrylate (PMMA) into the compressed vertebral body. Kypho-
plasty is a variant of vertebroplasty that consists of creation of a space within 
the vertebral body with insertion of a balloon (see Figure 16-6). The bal-
loon is removed after inflation, and PMMA is injected into the newly cre-
ated cavity. In either case, the PMMA stabilizes microfractures and reduces 
mechanical forces thought to contribute to pain control (Jha et al., 2010). 
PMMA may also contribute to pain control by destruction of pain recep-
tors and nerve endings in the vertebral body. Patients with cancer were less 
likely to respond than patients with compression fractures of benign etiol-
ogy such as osteoporosis. Patients who required treatment at multiple lev-
els were also less likely to achieve pain control. Contraindications to ver-
tebral augmentation include uncorrected coagulopathy, active infection, 
and bone cement allergy. The most common complications of vertebral 
augmentation include PMMA extravasation, balloon ruptures, bleeding, 
adjacent fractures, and neurologic compromise (Jha et al., 2009). 

Conclusions

Procedures that involve interventional radiology occur across the entire 
cancer care continuum. Interventional radiology continues to evolve with 
greater involvement in patient care and innovative procedures to improve 
diagnostics and symptom management. Traditionally, interventional radiol-
ogy focused on cancer diagnosis, interventions, and palliative care for inop-
erable cases. Today, interventional radiology is used in conjunction with all 
aspects of surgical and supportive cancer care to provide individualized per-
sonalized cancer care.
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Intraoperative Radiation 
Therapy

Louise Williams, BSN, RN, CNOR, and Sue A. Burke, BSN, RN, CNOR

Introduction

Radiation therapy (RT) is an important component in the multimodal-
ity treatment of cancer. RT primarily shrinks tumor mass and ultimately 
kills cancer cells. It may be the only treatment a patient receives or may be 
used in conjunction with surgery, chemotherapy, and biotherapy. Radiation 
treatments are performed in the outpatient setting when external beam RT 
(EBRT) is the selected mode. Some types of cancer respond to EBRT, such 
as cancers of the head and neck, breast, abdomen, pelvis, and thoracic re-
gions and bone and soft tissue sarcomas. 

RT may also be used at the time of surgical procedures; this is termed in-
traoperative RT (IORT). IORT differs from EBRT in that a single dose of radi-
ation is delivered to a specific area with limited damage to the surrounding 
healthy tissue and structures. IORT may be used with or without chemother-
apy and usually in combination with surgical resection of the tumor. Gen-
erally, only one area is treated, but it is possible to treat multiple sites, such 
as in the case of ovarian cancer when bilateral pelvic sidewalls are involved.

History of Intraoperative Radiation Therapy

The first IORT treatment was utilized in Japan in the early 1960s. IORT 
was first used in the United States in 1976 (Calvo, Meirino, & Orecchia, 
2006). In the early days of IORT, hospitals transported anesthetized patients 
to the radiation oncology department, a difficult and potentially risky pro-
cess. As progress was made in the application of IORT, some facilities con-
structed lead- or concrete-shielded operating rooms (ORs) and placed a 
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dedicated linear accelerator for use in the OR only. This eliminated moving 
an anesthetized patient from one area to another and also ensured sterility 
of the patient and the operative field. 

Use of Intraoperative Radiation Therapy

An advantage to IORT is the ability to visualize the tumor bed and direct the 
radiation beam to that area. This allows the surgeon and radiation oncologist to 
determine the exact area to be treated and the proposed margins after the sur-
gical resection. In cases where the tumor resection is difficult and clear margins 
cannot be attained or when complete resection is not possible, IORT may be ad-
ministered to treat and diminish tumor that may have remained after resection. 

Margins of Tumor
Ideally, surgical resection with or without IORT will result in clear mar-

gins around the tumor with a predisposed rim of cancer-free tissue. Sur-
gical margins are examined at the time of surgery, and subsequent IORT 
is aimed to eradicate malignant tissue up to 1 cm from the tumor margin 
(Sinha, 2008). Recurrent tumor most frequently occurs at or near the site 
of the original tumor, which supports the rationale to eradicate the posi-
tive tumor margins (Sinha, 2008). The provision of radiation in this setting 
enables higher individual radiation doses to be delivered with minimal ex-
posure to normal and healthy tissues. Before IORT, the skin is retracted to 
move healthy tissue away from the field of radiation or healthy tissue is pro-
tected with the use of lead shields during the treatment. With IORT, further 
radiation treatment may not be required; therefore, the side effects experi-
enced with EBRT can be eliminated. 

Use in Breast Cancer
Recent advances in the treatment of breast cancer consider the use of 

IORT instead of six weeks of daily EBRT. This innovation is in part due to 
early detection and diagnosis of small breast tumors. Historically, women 
who underwent a lumpectomy were recommended to receive whole breast 
RT as part of their evidence-based treatment for breast cancer (Simone et 
al., 2012). Whole breast RT usually involves five to six weeks of daily (Mon-
day through Friday) radiation treatments that require the patient to travel 
to the treatment center every day for the treatment period (Moore-Higgs, 
2006). 

Today, intraoperative partial breast radiation may be an option for some 
women who will require RT as part of their treatment plan. Several methods 
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can potentially deliver partial breast IORT; these remain under study in clin-
ical trials. Good or excellent cosmetic results were reported in 90% of wom-
en who received partial breast irradiation in clinical trials (Kimple et al., 
2011; Moore-Higgs, 2006). 

Physical Structure of Facility, Equipment, and Safety of Staff 
Radiation treatments in the OR may be delivered by two different meth-

ods: IORT and high-dose-rate (HDR) radiation. The physical structure and 
safety of the staff must be intact prior to the delivery of these innovative ap-
proaches. Time, distance, and lead shields are the primary safety measures 
for the delivery of radiation. A dedicated surgical suite for IORT with con-
crete or lead shields is an expensive endeavor. In contrast, the development 
of the mobile linear accelerator with intact radiation shields increases the 
flexibility of OR space and eliminates the construction of a costly shield-
ed room in order to deliver IORT (Abdel-Wahab, Rosenblatt, Holmberg, & 
Meghzifene, 2011). 

However, the HDR-IORT mechanism still requires a room that is con-
structed with lead shields with the inclusion of lead-lined doors. A medical 
physicist and member of the radiation oncology team perform weekly quali-
ty safety checks. These precautions are paramount for the safety of the staff. 

Equipment and Instruments
IORT uses a linear accelerator. In some facilities, it is stationary and the 

OR bed is moved to the accelerator, whereas other facilities have a mobile 
accelerator that is moved into place over the surgical field. A surgical clamp 
system such as an IORT Bookwalter bedpost clamp is attached to the rail on 
the side of the OR bed and an extension bar connects to the bedpost. This 
apparatus secures the Bookwalter mirror, applicator, and cone (see Figure 
20-1). The applicators come in sizes that range from 3–10 cm, and the cones 
correspond to the sizes of the applicator and may be flat at the end or bev-
eled at 15° or 30°. The beveled cones and rotation of the linear accelerator 
facilitate proper coverage (Biggs et al., 2011). 

Sometimes rotating the OR bed or even repositioning the patient may 
be necessary to facilitate access to the desired area for treatment. A bolus or 
plastic disc may be inserted into the cone to increase the radiation dose to 
the surface tissue yet decrease the penetration depth of the beam of radia-
tion (Biggs et al., 2011). These bolus inserts are available in sizes that corre-
spond to the cones and are round for the flat cones and oval for the beveled 
cones. They come in two thicknesses, 5 mm and 10 mm. Lead shields are 
also available in various sizes and shapes. They are used to protect and shield 
normal tissues or structures that may be within the treatment area. The lead 
shields are wrapped in sterile plastic and may be covered with saline-soaked 
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gauze to prevent the lead from coming in contact with patient tissue (Song, 
Delclos, Tomas, Crane, & Beddar, 2007). 

Team Members
The provision of IORT requires a multidisciplinary approach that in-

cludes staff members from nursing, the surgery department, and the radi-
ation oncology department. The surgical team may include the surgeon, 
fellows, residents, physician assistants, and medical students. The radiation 
oncology team includes the radiation oncologist, physicist, dosimetrist, and 
radiology oncology technologists. Preoperatively, the radiation oncologist 
evaluates the patient and collaborates with the surgeon as to whether the 

Figure 20-1. IORT Bookwalter Clamping Device Bedpost, Extension Bar, 
Applicator, Cone, and Mirror With Docked Linear Accelerator

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR, The Ohio State University. Used with permission.
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patient is a candidate for IORT. The perioperative nursing staff includes 
an RN circulator and scrub personnel, who could be either an RN or surgi-
cal technologist. Anesthesia providers and pathologists are also members of 
this team. 

Preparation
The perioperative nursing staff has responsibilities that begin before the 

patient even enters the OR suite. The RN should turn on and verify the func-
tion of the monitors and video equipment in the anteroom. The OR setup 
includes verification of the patient’s position during the procedure and pro-
curement of the correct OR bed and necessary positioning devices. The spe-
cialized OR bed must enable the linear accelerator to access any part of the 
patient that requires radiation. In addition, the OR bed must allow access 
for C-arm images if anticipated for the operative procedure. The position of 
the patient and the location of the area to be treated will dictate the orien-
tation of the OR bed. The RN and the surgical technician gather the sterile 
supplies and equipment needed for the case and any instruments needed by 
the radiation oncologist. The perioperative nursing staff is responsible for 
the safe care of the patient during the entire procedure. The RN helps po-
sition the patient on the OR bed, with full knowledge of the operative and 
radiation needs. The RN circulator notifies the radiation oncology team to 
allow them time to prepare the RT equipment and perform the required 
safety checks (Song et al., 2007). 

During IORT or HDR-IORT treatments, all staff must leave the main OR 
room. A mobile lead shield may be placed in front of the door between the 
OR and the anteroom where the personnel will remain scrubbed during the 
treatment period. Equipment to monitor the patient is located in the ante-
room so that crucial observations can occur. Continuous visualization of the 
surgical field, the treatment area, and the patient is achieved with monitors 
and cameras in the OR that can be rotated to various angles. The patient 
monitor allows the anesthesia care provider to observe the patient’s vital 
signs, electrocardiogram, and any other parameters, such as an arterial line. 
Any changes in the patient’s condition can be observed and the treatment 
may be immediately interrupted, if necessary. An emergency shut-off system 
is connected to the doors of the OR and will automatically shut off the radi-
ation source if a door is inadvertently opened. This emergency shut-off may 
also be used if the patient’s condition critically changes during the radiation 
treatment (Abdel-Wahab et al., 2011).

Precautions
The IORT procedure is performed with the patient under general anes-

thesia. The anesthesia care provider induces the patient, monitors hemody-
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namic status, and administers fluids and blood products as needed. The sur-
geon is the person responsible for the entire procedure; the surgeon and 
assistants make the incision and resect the tumor. When necessary, other 
specialty surgeons may be consulted to assist with the safe resection of the 
tumor. For example, if the tumor involves structures such as major blood 
vessels, ureter, or bladder, a vascular surgeon or urologist may be consulted. 
The tumor specimen may be sent after resection to the pathologist to ensure 
clear surgical margins. This information at the time of surgery may help to 
determine the area of IORT. 

After completion of the tumor resection, the radiation oncologist and 
surgeon confirm the size of the tumor bed to be irradiated. The radiation 
oncologist selects the appropriate size applicator and cone based on the 
size of the treatment area and prescribes the dose of radiation based on 
the extent of the tumor, adjacent critical structures, patient anatomy, re-
sidual tumor, and history of previous RT (Beddar et al., 2001). The med-
ical physicist and dosimetrist collaborate with the radiation oncologist to 
develop the computerized treatment plan to deliver the highest dose to 
the tumor bed, with inclusion of constraints such as tissue tolerance and 
possible long-term side effects. The radiation oncology technologist plac-
es the applicator and cone and is the last person to leave the room. He 
or she verifies that all other personnel have exited and all safety measures 
are intact.

At the end of the treatment, all staff reenter the room. After asep-
tically putting on gowns and gloves, the radiation oncologist removes 
the applicator and cone. The radiation oncologist may place gold seeds 
or hemoclips in the treatment area as markers at the resection margin. 
Gold seeds are more radiopaque and will not be confused with hemo-
clips used to obtain hemostasis during the surgical resection of the tu-
mor. Gold seeds can be used as markers to plan EBRT that may be re-
quired to complete the patient’s treatment (Nag, Koc, Schuller, Tippin, 
& Grecula, 2005). 

High-Dose-Rate Intraoperative Radiation Therapy

The equipment and supplies required for HDR treatment are differ-
ent than those needed for IORT. HDR treatment times are usually lon-
ger than IORT. The remote afterloader, a computer-controlled machine, 
delivers the HDR treatments. The remote afterloader may be kept in 
the radiation oncology department to be used for outpatient treatments 
and brought to the shielded OR when needed. The Harrison-Anderson-
Mick (HAM) applicators are flexible silicone pads with imbedded cathe-
ters that provide access to body surfaces that cannot be accessed with the 
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rigid applicators and cones used in IORT (Willett, Czito, & Tyler, 2007). 
The catheters are 10 mm apart but parallel to each other (Song et al., 
2007). 

The width of the HAM applicator depends on the size of the area to be 
treated and may range from 3–24 cm. Sterile, hollow transfer tubes connect 
from the catheters in the HAM applicator to the HDR afterloader in proper 
order and position (see Figures 20-2 and 20-3). A metal wire called a check 
cable is used to verify correct connections. The computer-controlled HDR 
afterloader contains a small radiation source attached to a thin cable or 
wire. After the transfer tubes are connected to the afterloader, the source is 
extended outside the afterloader, passing through the transfer tubes to the 
tumor site. As with IORT, all staff and equipment safety precautions must 
be observed. After treatment is completed, the radiation source is retracted 
into the HDR afterloader. 

Figure 20-2. High-Dose-Rate Treatment Afterloader, Transfer Cables, 
Needles, and Template

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR, The Ohio State University. Used with permission.
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Brachytherapy

The word brachytherapy comes from the Greek word brachy, which means 
“short.” In cancer treatment, this refers to the short distance from the ra-
dioactive source to the site of the tumor (Randall, 2008). Some brachyther-
apy implants, such as prostate seeds, are permanent, whereas others, such 
as the ring and tandem used to treat cervical cancer, are removable. Ran-
dall (2008) classified brachytherapy in three variables: (a) dose rate (high 
or low), (b) permanent or removable implant, and (c) location of the im-
plant, such as interstitial or intracavitary. An interstitial implant is placed 
in or around the tumor without the benefit of using a body cavity. Prostate 
seeds are an example of an interstitial implant. Intracavitary implant refers 
to placing the radiation source into a body cavity such as the vagina, cervix, 
or uterus. These intracavitary implants are removed after completion of the 
treatment plan.

Figure 20-3. High-Dose-Rate With Silastic Block for Maxillary and  
Palate Treatment

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR, The Ohio State University. Used with permission.
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Prostate Brachytherapy
Prostate cancer treatment using the brachytherapy method with low-dose 

radioactive seeds is an outpatient procedure. With the patient under anes-
thesia, the radiation oncologist places implants with ultrasound guidance 
in a percutaneous transperineal approach with preloaded needles that con-
tain the radioactive seeds. The radioactive seeds are placed according to 
predetermined coordinates. A computed tomography scan or magnetic res-
onance imaging may be performed after completion of the brachytherapy 
implants to verify seed location (Marcus, Jani, Godette, & Rossi, 2010). 

The room, trash, suction canisters, and linens are scanned before they are 
removed from the room to ensure no radioactive seeds are left behind. If any 
seeds are found, they should not be picked up with the hand but should be re-
trieved using V-block forceps and placed in a lead-lined container. The radio-
activity can last two to three months. The patient and family should be educat-
ed regarding precautions to observe at home. 

Cervical and Vaginal Cancer Radiation
Removable, intracavitary brachytherapy implants may be used to treat 

cervical and vaginal cancers. In the past, low-dose-rate (LDR) RT was the 
accepted treatment modality for these types of cancer. Manufacturers have 
stopped making LDR equipment, which leaves HDR as one of the alterna-
tive treatments (Valentin, 2005). HDR treatments for cervical cancer may re-
quire several treatments performed on an outpatient basis. Radioactive ma-
terial is inserted at each treatment for a few minutes and then removed. The 
applicators used for HDR RT may be the ring and tandem, the Fletcher-Suit-
Delclos, or the Smit sleeve (see Figure 20-4). The applicator is inserted and 

Figure 20-4. Smit Sleeve

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR, The Ohio State University. Used with permission.
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sutured in place with the patient in the OR and under anesthesia. One ad-
vantage of HDR treatment is that the patient does not have to stay still for 
long periods of time as the treatment is short, lasting 1–12 minutes (Valen-
tin, 2005). Another advantage is that outpatient treatments allow the patient 
to be at home with family between treatments, preventing the feeling of iso-
lation that may occur during the inpatient LDR treatment and also decreas-
ing the risks associated with prolonged bed rest. 

Another type of brachytherapy, eye plaque, is used to treat choroidal mel-
anoma. Melanoma may develop in the vascular support layer of the eye, the 
uveal tract. The most common location is in the choroid, the posterior por-
tion of the uveal tract located under the retina (Mishra, Quivey, Daftari, 
& Char, 2010). This low-dose brachytherapy utilizes the iodine-125 isotope. 
The placement of the eye plaque is done using local anesthesia. The eye is 
dilated to facilitate tumor location. Before the radioactive plaque is placed, 
a dummy plaque is placed and the position verified. The radiation oncol-
ogist may use ultrasound to ensure proper placement (see Figure 20-5). A 
lead patch is placed over the eye with the implant and no further shielding 
is required. The implant usually remains in place for four days. At the end 
of the treatment period, the patient returns to the hospital to have the im-
plant removed. For many years, enucleation was the standard treatment for 
this disease. This treatment provides patients an opportunity for possible vi-
sion preservation. 

Figure 20-5. Eye Plaque Device on Ocular Mold for Choroidal Melanoma

Note. Photo courtesy of Sue A. Burke, BSN, RN, CNOR, The Ohio State University. Used with permission.
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Conclusions

Technologic advances have made IORT a treatment option for more pa-
tients in more facilities. A collaborative and coordinated multidisciplinary 
team effort is necessary to provide these services. The mobile linear accel-
erator makes it possible to perform the IORT in the OR, eliminating the 
need to transfer the patient to the radiology department. HDR devices al-
low for more ambulatory treatment options, decreasing the need for expen-
sive hospital stays. With greater access and the availability of clinical trials, 
these treatment modalities may result in improved patient satisfaction and 
outcomes.
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Reconstructive Surgery
Deborah Anne Miller, RN, MSN, and Michael J. Miller, MD

Introduction

Microvascular surgery is a technique that allows replacement of impaired tis-
sues with healthy tissue obtained from a distant location on the patient’s body. 
Microvascular surgery allows surgical treatment of multiple solid tumor types 
previously considered inoperable because of unacceptable risks related to mor-
bidity or mortality. Microvascular surgical procedures are technically complex, 
and success requires a multidisciplinary cancer care team. Reconstructive mi-
crovascular surgery has become an integral part of surgical oncology with a 
significant impact on oncology nursing. Focused care of patients undergoing 
these specialized procedures is necessary to optimize outcomes (Bhama, Davis, 
Bhrany, Lam, & Futran, 2013). This chapter will review the physiology of micro-
vascular surgery as the basis for insightful nursing management.

Reconstructive Microvascular Surgery

Reconstructive microvascular surgery involves the transfer of tissues as 
surgical flaps with a preserved blood supply. Tissues of all types can be trans-
ferred including muscle, fat, bone, peripheral nerve, and viscera. Figures 
21-1 through 21-7 demonstrate the use of surgical flaps.

Types of Surgical Flaps
The two basic types of surgical flaps are pedicled and free flaps. Pedicled 

flaps are transferred without interruption of the vasculature, which contains 
at least one vein and one artery. Examples of clinical conditions that may 
be reconstructed with a rotational or pedicled flap include partial breast or 
mastectomy deformities (see Figure 21-1) and nonhealing wounds from soft 
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Figure 21-1. Absence of Breast Secondary to Mastectomy/Defect  
With Scar Tissue

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.

Figure 21-2. Deep Inferior Epigastric Perforator Free Flap  
With Vascular Pedicle Harvested From Lower Abdomen  

for Bilateral Breast Reconstruction

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.
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tissue sarcoma (see Figure 21-4). The free flap is completely detached, or 
free, from the host at the time of tissue transfer. The vascular pedicle is cut 
and then reattached at the area of reconstruction. Reattachment of the ped-
icle requires connection of blood vessels (e.g., vein and artery) that are less 
than 5 mm in diameter. This procedure is performed under the operating 
microscope, hence the term microvascular surgery (Heffelfinger et al., 2013). 
Flap success is contingent upon the maintenance of patency at the microvas-
cular anastomosis during the postoperative period. Clinical conditions that 
benefit from free flaps include breast reconstructions after total mastecto-
my (see Figures 21-2 and 21-3) and head and neck reconstructions (Lund-
berg et al., 2013). 

The factors that affect blood flow at the microvascular anastomosis guide 
nursing management of these patients. The sutured blood vessels are at risk 
for blood clot formation secondary to the injured vascular endothelium 
and initiation of the clotting cascade from platelet adherence (Selber et al., 
2013). Although platelets are essential to the healing process, excessive ac-
cumulation can occlude the pedicle vessels and ultimately lead to loss of the 
free flap. The critical factor that prevents excess accumulation of platelets is 
the force of blood across the anastomosis. Thus, an uninterrupted high flow 
of blood through the microvascular anastomosis is essential to sustained pa-
tency (Selber et al., 2013). 

Figure 21-3. Successful Unilateral Deep Inferior Epigastric Perforator Flap 
Reconstruction Two Years After Surgery

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.
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Figure 21-4. Revision of Nonhealing Wound Secondary to Resection of 
Sarcoma and Insertion of Artificial Prosthesis in Lower Extremity

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.

Figure 21-5. Intraoperative Flap Planning of Abdominal Tissue and 
Vessels for Revision of Lower Leg Wound

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.
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Figure 21-6. Preparation of Flap for Placement in Lower Extremity Defect

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.

Figure 21-7. Appearance of Completed Revision With Flap: Closed 
Abdominal Wound as Visualized in Operating Room

Note. Photo courtesy of Michael J. Miller, MD, The Ohio State University Wexner Medical Center. Used 
with permission.
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Factors that indirectly affect nursing care after reconstructive microsur-
gery include the length and complexity of the surgery, comorbid condi-
tions, and psychosocial issues. These procedures are often combined with 
surgical resection of the tumor, which requires many hours to complete 
and involves operating simultaneously on two or more locations. Oncology 
reconstruction is often performed on older adults with surgical risk factors, 
such as diabetes mellitus, high blood pressure, cardiopulmonary dysfunc-
tion, or vascular disease (Abdel-Galil & Mitchell, 2009; Serletti, Higgins, 
Moran, & Orlando, 2000). Each coexisting disorder must be managed and 
coordinated in consult with other specialists as to not threaten the overall 
recovery of the patient and success of the free tissue transfer (McAnneny,  
Durden, Pearson, & Tiwari, 2012). The emotional and psychosocial effects 
of the cancer diagnosis with the potential deformities and impact on qual-
ity of life should be assessed as they relate to supportive care, coping, pa-
tient education, and discharge planning (Maciejewski et al., 2010; Temple-
Oberle et al., 2013). 

Nursing Management

Caring for patients after free flap surgery requires a well-functioning care 
team with sound knowledge, timely communication, and attention to detail 
(Bhama et al., 2013). In addition to the routine postoperative care for gen-
eral safe recovery, further information is needed to guide nursing interven-
tions toward promoting and ensuring maximum blood flow through the 
flap (Abdel-Galil & Mitchell, 2009).

Postanesthesia Care Unit Nursing 
Gentle emergence from anesthesia is essential after reconstructive micro-

vascular surgery. Agitation, coughing, shivering, extreme Valsalva maneu-
ver, or excessive movement can cause hemorrhage, hematoma formation, 
or disruption of the microvascular anastomosis. Head and neck and ex-
tremity free flaps are particularly at risk for complications from these causes  
(Dobrut, Maciejewski, & Półtorak, 2013). Head and neck patients often have 
a history of alcohol and tobacco abuse and are prone to experience post-
operative agitation and symptoms of withdrawal (Patel et al., 2010). Nurs-
es may manage alcohol withdrawal according to institutional guidelines and 
clinical pathways, and no direct adverse effects would be expected unless 
doses of high levels of sedation cause systemic hypotension. Nicotine patch-
es should not be used because they have a potential adverse effect on mi-
crovascular anastomotic patency (Nahabedian, Singh, Deune, Silverman, &  
Tufaro, 2004). 
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Patient Positioning

The patient must be positioned to avoid compression on the flap ped-
icle, especially if vein grafts have been harvested. In fact, the type of flap 
(free or pedicled), patient position, flap monitoring, and flap condition 
(Horng, Chen, Lee, & Horng, 2010) are additional features that often re-
quire a nurse-nurse visual report and has become best practice when caring 
for these complex patients. 

Flaps placed on the head are often revascularized from the large vessels 
in the neck (e.g., external carotid artery, internal jugular vein). Head move-
ment may cause stretching, folding, or compression of the vascular pedicle. 
The head should be maintained in neutral position without excessive cervi-
cal rotation or flexion. A pillow should not be used; sedated patients can have 
the head stabilized with sand bags placed on either side. Special care must 
be taken to prevent patients from lying directly on flaps placed on the crani-
um, torso, or extremities. When the flap pedicle is in the axilla, it is impor-
tant to keep patients in a supine position with the arms slightly abducted when 
they are in bed (Abdel-Galil & Mitchell, 2009). Positioning is also of particu-
lar importance in cases involving the extremities. Extremity free flaps should 
be elevated to reduce soft tissue swelling and prevent elevated venous pres-
sure. Wrap dressings often used in extremity surgeries are contraindicated be-
cause of possible flap pedicle compression. Negative-pressure wound therapy 
may be useful in large flap reconstruction of extensive head and neck surger-
ies and may decrease major wound complications (Schmedes, Banks, Malin, 
Srinivas, & Skoner, 2012). Ambulation is often delayed, beginning only with 
dangling the extremity approximately seven days after surgery. 

Devices
Devices commonly used for postoperative care must be carefully placed 

to avoid compressing the flap pedicle or disrupting the flap. Oxygen masks 
and tubing, wire leads, arterial and venous lines, catheters, wound drains, 
and other attachments must not place pressure in the area of the flap or 
flap pedicle. Tracheotomy tubes should be sutured into place rather than se-
cured with collars. In microsurgical breast reconstruction, brassieres may be 
used but must not compress the flap pedicle. 

Temperature Control
Patients might experience hypothermia after long surgical procedures. 

Large open wounds may exist for hours with limited areas available for warm-
ing devices. Hypothermia can promote soft tissue bleeding, hematoma, and 
flap compromise (Abdel-Galil & Mitchell, 2009). Body and ambient room 
temperatures directly affect flap circulation. The skin is a thermoregulatory 
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organ that responds to decreased temperature with vasoconstriction. Nursing 
interventions include monitoring of body temperature, maintaining a warm 
ambient room temperature in both the postanesthesia unit and surgical floor 
unit, and covering the patient with warm blankets. Direct heating of the trans-
ferred tissue using a radiant source is not usually necessary and may be harm-
ful because the flap tissue lacks sensation (Abdel-Galil & Mitchell, 2009). 

Pain Control
Immediate postoperative analgesia in microvascular surgery is similar to 

that with other major surgical procedures. As the patient enters the post-
operative period, a surge in catecholamines and prothrombotic mediators 
(e.g., plasminogen-1 activator inhibitor, cortisol) occurs. This stress response 
may result in vasoconstriction detrimental to success of the flap because 
changes can occur to large, small, and microvessels. Adequate analgesia is 
therefore vital in an attempt to thwart this stress response (Abdelhamid,  
Davies, Adam, Vohra, & Bradbury, 2012).

Opioids are the most common option and work best when used in combi-
nation with other pain management techniques. This approach results in low-
er pain scores and reduced need for analgesics after surgery (Jin & Chung, 
2001; Silvesti, Svartling, Pitkanen, & Rosenberg, 2000). These drugs and in-
terventions do not affect flap perfusion unless hypotension or hematoma for-
mation occurs. Epidural blocks facilitate pain control and decrease catechol-
amine concentrations in plasma associated with the surgical stress response. 

Hemodynamic Support and Fluid Management
Good overall hemodynamic support, oxygenation, and maintenance of 

hydration are essential (Rahmanian-Schwarz, Rothenberger, Amr, Jaminet, 
& Schaller, 2012). The complexity and length of the procedure can create 
challenges in fluid management because fluid losses can be high. The aim 
is to maintain intravascular volume for optimal tissue perfusion, especially 
to the surgical flap. In a study of 23 patients with breast cancer who under-
went deep inferior epigastric perforator flap breast reconstruction, drops in 
the skin oxygen supply, as well as in blood flow on postoperative day 3, were 
significant for flap failure (Rahmanian-Schwarz et al., 2012). Consequently, 
postoperative hypovolemia may be adverse for the free tissue transfer even 
if it appears to be systemically tolerated by the patient. Mild hypervolemia 
may challenge flap perfusion by increasing cardiac output, venous return, 
and reflex peripheral vasodilation, although it is a fine balance. Likewise, 
the volume of blood loss secondary to the complex surgery may negatively 
affect the flap. It is recommended to maintain a nondiluted hemoglobin lev-
el greater than 10 g/dl and hematocrit level greater than 30% in the post-
operative period (Hill et al., 2012). In most cases, fluid and blood volume 
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management are sufficient to maintain optimal blood pressure and cardiac 
output. Diuretics (e.g., furosemide) are avoided when possible because de-
creased intravascular volume can have an adverse effect on flap blood flow, 
with resultant platelet aggregation at the venous anastomosis and a com-
pensatory increase in the levels of circulating catecholamine (Rahmanian-
Schwarz et al., 2012). Vasoactive drugs, such as sodium nitroprusside and 
phenylephrine, must be used with caution because of potential adverse ef-
fects on flap perfusion. A study in head and neck reconstruction failed to 
document an adverse effect from intraoperative vasopressors on microvas-
cular flap success, although these findings cannot be extrapolated to all re-
constructive procedures (Monroe, Cannady, Ghanem, Swide, & Wax, 2011). 
Inotropes (e.g., digoxin, isoproterenol, dopamine) used in doses at which 
minimal vasopressor activity occurs are not detrimental to flap perfusion. 

Anticoagulation 
Routine anticoagulation with either antiplatelet drugs (e.g., aspirin, dex-

tran) or anticoagulants (e.g., heparin) is not indicated in uncomplicated mi-
crovascular tissue transfer operations (Nahabedian, 2011). If complications 
occur such as postoperative pedicle thrombosis, the patient may be antico-
agulated after emergency surgery that successfully reestablishes flow. The 
nurse should work with the surgeon to monitor the level of anticoagulation, 
adjust the dosages as ordered, and observe for signs of hematoma forma-
tion. In a comparative study of patients with microvascular free tissue trans-
fer, aspirin as compared to low-molecular-weight heparin, a combination, or 
a heparin drip demonstrated no significant improvement (p = 0.002) in the 
prevention of complications and may be associated with increased adverse 
events (Lighthall, Cain, Ghanem, & Wax, 2013).

Wound Management
Patients who undergo microvascular surgery usually have at least two sur-

gical sites: the tissue donor site and the recipient site where the actual recon-
struction was performed (see Figures 21-5 through 21-7). Additional wounds 
may be on the extremities where vein grafts were harvested or an area adja-
cent to the primary defect that was explored to identify appropriate recip-
ient vessels to revascularize the flap. Nursing management would include 
dressing changes; observation for erythema, fluid collection, and hemato-
ma; and maintenance of skin graft donor site dressings, with detailed doc-
umentation and communication. Drain care is of particular importance, as 
subcutaneous or deep wound drains might be present at multiple sites. The 
location of each drain, as well as the amount and color of drainage, should 
be documented and reported to the surgical team, particularly if drainage 
amounts are unexpectedly low or high. 
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Monitoring Flap Tissue Perfusion

Frequent monitoring of flap tissue perfusion is vital to ensure flap surviv-
al (Nahabedian, 2011). Early detection of pedicle thrombosis was identified 
as the most important factor for successful salvage of flaps complicated by 
this condition; use of bedside high-resolution ultrasound may provide im-
proved surveillance (Lamby et al., 2009). The importance of nursing in this 
role cannot be overstated, as critical thinking and timely communication 
provide the foundation for successful postoperative care. 

Flap perfusion is assessed using a combination of clinical signs supple-
mented at times with devices able to measure different indicators related 
to tissue blood flow and oxygenation. Clinical signs are color, temperature, 
turgor, bleeding, and capillary refill time (Beier et al., 2013; Buntic, 2013).

Color
The color of the visible skin should be compared with that of well-perfused 

skin in the surrounding area. Venous congestion may be present if the color 
is notably darker than surrounding tissues. If it is pale, then arterial obstruc-
tion is possible. Exposed portions of muscle flaps should have a rich, red col-
or. These color changes are visible in most patients except very dark-skinned 
people. 

Temperature
The flap should be warm. However, even a poorly perfused flap can be 

warmed by heat transferred from surrounding tissues. Significant changes 
in temperature different than surrounding tissues might be an indication of 
decreased perfusion of the flap. 

Turgor
Tissue turgor refers to the ability of tissues to be deformed by direct pres-

sure and then return to normal shape. It is controlled primarily by the total 
amount of fluid inside of them. A flap with arterial occlusion can seem flac-
cid and deflated, whereas a flap with venous obstruction can feel tense and 
bulging. 

Bleeding
Bleeding from the flap edges can be another sign of increased pressure 

inside the flap caused by venous obstruction. This is especially true if the 
bleeding appears to be a new onset in the postoperative period. 

Capillary Refill Time
This is the most reliable clinical sign of adequate flap tissue perfusion. 

The capillary refill time is the time it takes for normal color to return to tis-
sues after direct pressure is applied and then suddenly released. It is ob-
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tained in free tissue transfers by gentle digital pressure applied to the sur-
face of the flap—enough to cause blanching. The pressure is released and 
the point of application observed for return of color. Normal capillary refill 
time is approximately 2 seconds. If the return is brisk (i.e., less than 2 sec-
onds), venous congestion and outflow compromise may be present. If it is 
prolonged (i.e., more than 2 seconds), arterial occlusion might exist (Beier 
et al., 2013; Buntic, 2013).

The nurse should be able to interpret these signs to distinguish between 
arterial insufficiency and venous congestion. In arterial insufficiency, the tis-
sue is flaccid, pale, and cool and has slow or absent capillary refill. In venous 
congestion, the tissue has a purple appearance and is engorged, extended, 
or taut and warm to touch (Buntic, 2013). 

Muscle flaps covered with skin grafts have slightly different characteris-
tics, yet the overall principles of flap monitoring still apply. Temperature 
and capillary refill are generally not helpful, yet the use of a surface Doppler 
is often indicated. Percutaneous Doppler ultrasound devices are the most 
commonly used aids (Buntic, 2013). The surgeon will often mark the site 
where a signal can be obtained and should clearly identify this for the nurs-
ing staff. The visible skin graft on muscle flaps will have a poor color in the 
immediate postoperative period because it is not yet revascularized from the 
muscle surface, a process that requires approximately five days. If the graft is 
meshed, the underlying muscle may be visible and should appear red. When 
muscle flaps become venous congested, they appear dark blue or black, and 
increased bleeding may occur from the margins or exposed surfaces and 
loss of the venous signal. Signs of arterial occlusion include a flap where the 
turgor is flaccid, color is pale, no bleeding occurs on pinprick, and the arte-
rial sign is lost (Buntic, 2013).

Buried flaps, such as the fibular flap without a skin paddle, are the most 
difficult to monitor because of the lack of visible surface characteristics; how-
ever, advances in medical devices have expanded the options available. The 
most widely used device is the implantable ultrasound probe. This consists 
of a tiny (1 mm diameter) Doppler crystal that is implanted immediately ad-
jacent to the flap pedicle at the time of surgery. It transmits a sound pulse 
at 20 MHz frequency and then receives the sound waves reflected from the 
formed elements circulating in the bloodstream through the pedicle (Bun-
tic, 2013). With this or any other specialized device used for flap monitor-
ing, it is important to communicate with the surgeon to understand how to 
properly interpret information the machine provides, as well as how to trou-
bleshoot possible problems to avoid false-positive findings. 

Preparations for Emergent Repeat Surgery
When signs appear that suggest a problem with flap perfusion related to 

loss of blood flow through the flap pedicle, the patient must be immediately  
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returned to the operating room to reestablish flow. The successful salvage 
of a failing free flap is directly related to the amount of time required to re-
store perfusion to the flap. Therefore, the standard postoperative care of ev-
ery patient who has had reconstructive microvascular surgery must include 
preparedness of the nursing, anesthesia, and operating room staff to accom-
modate emergency microvascular surgery. 

Leech Therapy
The medicinal leech (Hirudo medicinalis) is a freshwater worm approxi-

mately 8–10 cm in length. The primary indication for leech therapy in surgi-
cal flaps is to treat venous congestion (Chepeha, Nussenbaum, Bradford, & 
Teknos, 2002). Leeches are indicated in microvascular surgery only after it 
is confirmed that venous congestion is not caused by reversible obstruction 
of the flap pedicle. Leeches are not a substitute for flap reexploration or for 
treatment of arterial insufficiency.

Leech therapy entails an initial attachment period lasting 20–45 minutes 
and a postattachment period, during which the site continues to bleed for 
hours (Yantis, O’Toole, & Ring, 2009). The postattachment phase provides 
the primary therapeutic benefit. Bleeding is promoted from the tiny wound 
caused by the leech because vasodilators and anticoagulants in the leech’s 
saliva are injected (Yantis et al., 2009).

A physician order for leech therapy should contain the number of leech-
es for use, the specific location for attachment, and the frequency of the 
therapy. Prophylactic antibiotics are also indicated because of the risk of in-
fection by a specific organism, Aeromonas hydrophila, known to be associated 
with leech bites. Nursing management includes assessment, patient educa-
tion, attachment of the leeches per institutional policy, and frequent con-
tainment and monitoring of leech therapy. 

Conclusions

Reconstructive microvascular surgery has become an important part of 
surgical oncology. Microvascular surgery cases are technically complicat-
ed, usually lengthy, and often performed in patients with significant co-
morbidities. Nursing management of these patients requires an apprecia-
tion of the unique factors that affect the outcome in this specialized type 
of surgery. The most important underlying principle of nursing care is to 
maintain maximum blood flow across the microvascular anastomosis to pre-
vent excess platelet accumulation and flap pedicle thrombosis while main-
taining an overall patient recovery. Attention to detail is necessary as pa-
tients emerge from anesthesia, particularly in their positioning, placement 
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of medical devices, and management of pain. Sound knowledge and critical 
thinking skills guide practice as nurses provide assessment of infection risk 
with multiple wound sites, decreased mobility, hemodynamic support, and 
fluid management. 

Postoperative monitoring of flap tissue perfusion is an essential function 
of oncology nursing. Timely communication with the microvascular team 
and facilitation of prompt return of the patient to the operating room at 
the first sign of flap compromise will give patients the best opportunity for 
successful outcomes. As with all oncology care, close cooperation among all 
members of the multidisciplinary team provides the foundation essential for 
patient well-being, treatment, and recovery. 
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Nutritional Care of the 
Surgical Patient
Terezie Tolar Mosby, EdD, MS, RD, IBCLC, LDN

Introduction

Patient nutritional status is important for the optimal outcome of an ex-
pected surgery. Often, patients with malignancies are already malnourished 
before a surgical procedure is scheduled. Malnutrition includes both over-
nutrition (obesity) and undernutrition. Both conditions increase the risk 
for postsurgical complications. In this chapter, the importance of adequate 
nutrition, screening, and assessment, as well as nutritional care across the 
operative continuum, will be reviewed. 

Importance of Adequate Nutrition

Nearly 34% of adults in the United States are overweight, and more than 
34% are obese (Flegal, Carroll, Kit, & Ogden, 2012). Obese patients have 
increased risks for atherosclerotic cardiovascular disease, heart failure, sys-
temic hypertension and pulmonary hypertension related to sleep apnea and 
obesity hypoventilation, cardiac arrhythmias, deep vein thrombosis, pulmo-
nary embolism, and poor exercise capacity. Therefore, obesity predisposes 
patients to perioperative and postoperative complications.

Conversely, undernutrition is a common problem in patients with can-
cer. Protein-calorie malnutrition poses significant issues in patients with 
cancer, most commonly in patients with upper gastrointestinal (GI) tu-
mors and patients with lung cancer (Bovio, Fonte, & Baiardi, 2014). These 
include anorexia, nausea, vomiting, dysphagia for solid and liquid food 
sources, dry mouth, chewing disturbances, hypogeusia, dysgeusia, and 
hiccups (Bovio et al., 2014). In a study of 243 patients with thoracic can-
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cer, 35% were malnourished with a reduced median survival rate of 155 
days less than those with improved nutrition (19% vs. 41%; p < 0.01 for 
both values) (Percival et al., 2013). Undernutrition may result from an 
inadequate diet or from an inability to absorb or metabolize nutrients. 
Food intake may be insufficient to supply calories or protein or may be 
deficient in one or more essential vitamins or minerals. Protein-energy 
malnutrition is also known as protein-calorie malnutrition. It develops 
in children and adults whose consumption of protein and energy (mea-
sured in calories) is insufficient to satisfy the body’s nutritional needs. Pro-
tein malnutrition has been found to alter the pharmacokinetics of che-
motherapy drugs such as doxorubicin and epirubicin, with one study in 
rats showing prolonged exposure of the heart to the drugs; this course 
of action is of concern for protein-malnourished patients (El-Demerdash,  
Ali, El-Taher, & Hamada, 2012).

Undernutrition in Patients With Cancer

Various reasons exists for undernutrition in patients with cancer, includ-
ing progression of neoplastic disease, inability to consume adequate calo-
ries, obstruction, or psychosocial issues (National Cancer Institute [NCI], 
2011). Patients with cancer may experience side effects of treatment and 
symptoms related to disease that may further impair nutritional status, in-
cluding anorexia, nausea and vomiting, diarrhea, constipation, stomatitis, 
mucositis, dysphagia, alteration of taste and smell, pain, depression, and 
anxiety (Bovio et al., 2013). In addition, surgery itself can predispose pa-
tients to a catabolic state because of the inability to have adequate oral in-
take prior to surgery, nothing-per-mouth status before and after surgery, and 
increased calorie and protein requirements after surgery. Often patients are 
in a catabolic state before surgery or become catabolic soon after. 

Catabolisms are pathways of metabolism that involve the breakdown and 
oxidation of fuels and provision of metabolic energy (Icard & Lincet, 2013). 
People who are undernourished or suffering from cachexia may be in a 
catabolic state as they break down their body tissues without replacement. 
Malnutrition can contribute to the incidence and severity of treatment side 
effects that impair the immune system and therefore increase the risk for in-
fections, impaired wound healing, decreased mobility, and negative effects 
on the kidneys, heart, and GI tract. Malnourished patients can require lon-
ger intubation, prolonged surgical recovery, increased length of hospital 
stay, and increased readmission rates (Icard & Lincet, 2013). These negative 
effects all lead to increased hospital costs. 

The role of medical nutrition therapy is to prevent or reverse malnutri-
tion of patients before and after surgery. Because each patient is unique with 
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a different state of nutritional status, age, gender, and disease burden, an in-
dividualized approach to each patient’s nutritional management is impor-
tant. 

Nutrition Screening and Assessment

Appropriate assessment of the nutritional status of a patient is necessary 
for medical nutritional therapy development. An individualized approach 
enables the clinician to screen and assess each patient with establishment of 
measurable outcomes. 

Nutrition Screening
Nutrition screening serves as identification of an individual’s nutrition-

al, health, functional, and behavioral status and is the first step in a com-
prehensive nutritional assessment (McCallum, 2006). Nutrition screening 
should be performed within 24–72 hours after patient admission and should 
be repeated regularly to identify cancer-related malnutrition and cachex-
ia and patients at risk for such conditions. Nutrition screening can be per-
formed by any appropriately trained healthcare professional (Mosby, Barr, 
& Pencharz, 2009). Screening may include factors such as change in weight 
(recent weight loss or weight gain), food allergies, diet order, and the pres-
ence of symptoms such as nausea, emesis, diarrhea, constipation, and chang-
es in appetite and oral intake. Screening should be simple, efficient, quick, 
reliable, and inexpensive. These concepts can be adapted in the outpatient 
setting by oncology professionals.

Nutrition Assessment
Unlike nutrition screening, nutrition assessment should be performed by 

a professional who is trained in nutrition assessment, such as a registered di-
etitian. Nutrition assessment consists of three parts: (a) data collection, (b) 
data evaluation, and (c) interpretation of findings. Data collection should 
include diagnosis, historical data, biochemical and anthropometric data, 
and a nutrition-focused physical examination. This accurate nutrition histo-
ry and assessment is most important in older adults (Farrer et al., 2013). On-
cologic diagnoses predispose patients to increased risk for malnutrition. Pa-
tients with aerodigestive cancers (e.g., esophageal, gastric, pancreatic, liver, 
gallbladder, bile duct, small and large intestine) can have severe weight loss 
because of changes in normal digestion and absorption (Thomas, 2006). 

Historical data include medical history, diet history, oral intake history, 
and weight history. Questions about the psychological status of the patient 
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should be asked with special attention to stress and depression. Lifestyle 
items such as tobacco and alcohol use are important as alcohol abuse is a ma-
jor risk factor for head and neck cancers and can itself lead to malnutrition 
(NCI, 2011). Assessment of patient use of over-the-counter medications, vita-
mins, and dietary and herbal supplements is crucial because all herbal medi-
cations and some vitamins need to be discontinued two weeks before surgery, 
as the synergistic effect of herbs and medications may increase bleeding, ac-
tivate immunosuppressive drugs, or have other negative side effects. Oral in-
take can be assessed using 24-hour dietary recall or food records. 

Biochemical data include visceral protein (e.g., albumin, transferrin, 
prealbumin, retinol-binding protein), total lymphocyte count, hemoglo-
bin, hematocrit, lipid profiles, and blood glucose level. Additional studies 
may be performed, such as nitrogen balance studies or delayed hypersen-
sitivity tests. Creatinine height index can be obtained, which is a measure-
ment of the 24-hour urinary excretion of creatinine, generally related to 
the patient’s muscle mass and an indicator of malnutrition. Anthropomet-
ric data include weight, height, mid-arm muscle circumference, triceps 
skin fold, body mass index (BMI), and waist-to-hip ratio. The nutrition- 
focused physical examination should include overall musculature, adipose 
fat stores, and visual examination of tongue, gums, lips, and mucosal mem-
branes, as well as hair, skin, nails, and eyes. Hand grip strength is an impor-
tant prognostic factor (Chen, Ho-Chang, Huang, & Hung, 2011) and has 
been shown to predict mortality from all causes (Angst et al., 2010). 

Calorie requirements can be calculated and compared with actual pa-
tient caloric intake. Another option is to estimate calorie needs with indi-
rect calorimetry, a measurement of the amount of heat generated in an ox-
idation reaction by determination of the intake or consumption of oxygen, 
or measurement of the amount of carbon dioxide or nitrogen released. 
These data are subsequently translated into a heat equivalent. Indirect cal-
orimetry is useful but reserved for the research setting because of the cost 
involved. Ideal body weight should be calculated and recorded with com-
parison to the patient’s actual weight. Weight change can be calculated in 
one-week and one- and six-month intervals. BMI is calculated with height 
and weight measurements with classification of nutritional status. 

Patient-specific laboratory values are compared with reference values to 
determine possible nutritional deficits. For example, the normal albumin 
level is 3.5–5 g/dl, and albumin has a half-life of approximately 20 days. Al-
though many factors can influence albumin level, the preoperative level of 
albumin has been found to be an excellent predictor of surgical outcome 
(Lin et al., 2011). A reverse relationship has been found between serum al-
bumin level and postoperative morbidity and mortality. The normal level of 
prealbumin is 16–40 mg/dl, and prealbumin has a short half-life of just two 
to three days. It is a favorable marker for acute nutritional status changes 
(Huang et al., 2012).
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Nutrition Interventions

Preoperative Nutritional Aspects

All attempts should be made to optimize the nutritional status of pa-
tients before surgery. In part, time is a consideration, although preoper-
ative modifications can occur; diet, dietary supplements, appetite stimu-
lants, pharmaconutrients, or nutritional support can all be used. More 
aggressive approaches should be implemented for patients who are un-
dernourished.

Obese Patients
Obese patients are those with a BMI greater than 30 kg/m2; morbidly 

obese patients are those with a BMI greater than 40 kg/m2 (Centers for Dis-
ease Control and Prevention, 2011). Obesity increases the incidence and 
severity of comorbidities and influences tolerance of the prescribed regi-
men and overall patient outcomes. Obese patients may have protein-ener-
gy malnutrition, known as sarcopenic obesity. When there is an interval of at 
least a month before surgery, gradual weight loss should be recommended 
and accomplished by decreased oral calorie consumption, enteral nutrition 
(EN), or parenteral nutrition (PN). A high-protein, hypocaloric regimen is 
recommended to reduce the fat mass, improve insulin sensitivity, and pre-
serve lean body mass. If EN is used, the formula should have a low ratio of 
nonprotein calories to nitrogen with a variety of added pharmaconutrient 
agents to modulate immune responses and reduce inflammation (McClave  
et al., 2011). 

Undernourished Patients
Diet modifications can be incorporated for patients who are allowed to 

have oral intake and are able to consume at least 75% of their estimated cal-
orie needs. Diet modification can consist of increased calories in the diet by 
adding more calorie-dense food or by modifying food consistency to allow 
the patient to consume more calories. Examples of calorie-dense foods are 
peanut butter, nuts, trail mix, cheese, high-calorie smoothies, and “extras,” 
such as putting sour cream on baked potatoes, gravy on meats, butter on 
vegetables, mayonnaise on sandwiches, and cream cheese on fruits. 

Supplements
Many dietary supplements are on the market, and they can be chosen 

based on the patient’s preference and medical condition. Typically, dietary 
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supplements with higher protein content are recommended, although mod-
ular products can be added to the patient’s food to supply additional calo-
ries, protein, or fat. Fortified foods on the market are in forms of pudding, 
cereals, ice cream, and ice pops. 

Appetite Stimulants
Many patients with cancer report poor appetite. Initiation of appetite 

stimulants such as progestational agents, glucocorticoids, cannabinoids, an-
tihistamines, antidepressants/antipsychotics, anti-inflammatory agents, met-
abolic inhibitors, and anabolic agents can be considered if it is medically 
appropriate to increase the patient’s oral intake (NCI, 2011). The most com-
monly used appetite stimulants are cyproheptadine, dronabinol, and meges-
trol acetate. 

Nutritional Support 
Nutritional support should be considered for adult patients who meet the 

following criteria (Centers for Disease Control and Prevention, 2011).
• BMI less than 18.5 
• Unintentional weight loss greater than 10% over the past three to six 

months 
• BMI less than 20 and unintentional weight loss greater than 10% over the 

past three to six months
• Minimal intake for more than five days or no intake for five days or longer
• Poor GI absorption, high nutrient losses, or increased nutritional needs

Nutritional support can be used as primary therapy or as a supplemen-
tal therapy to oral intake. Calories provided via nutritional support depend 
on usual oral intake and individual calorie requirements. The goal is to pro-
vide 25–30 Kcal/kg of actual body weight (or in obese patients, adjusted 
body weight) and 0.8–1.5 g/kg/day of protein (in intensive care unit, up to 
2.5 g/kg/day). 

Enteral Nutrition
Early initiation of EN (Seres, Valcarcel, & Guillaume, 2013) has been pro-

moted as the preferred route of nutritional support because it is more phys-
iologically congruent to food and less expensive than PN. Benefits of EN 
include improved maintenance of GI mucosal integrity and decreased bac-
terial translocation, infectious complications, multiorgan failure, and death. 
EN should be started preoperatively when the patient is severely malnour-
ished. Evidence exists for preoperative EN relative to clinical outcomes of 
surgery, when surgery is elective, or when surgery can be delayed for 7–10 
days (Seres et al., 2013). 
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Contraindications to EN include complete bowel obstruction, intrac-
table vomiting, colonic fistula, shock, and GI bleeding. If the patient is 
found to have incompetence of the gastroesophageal junction, the pa-
tient’s head should be elevated to prevent aspiration and development 
of aspiration pneumonia. For long-term enteral feedings (three months 
or longer), gastrostomy or jejunostomy should be performed (Seres et 
al., 2013).

Parenteral Nutrition 
PN should be used if EN is contraindicated because of intestinal obstruc-

tion, diffuse peritonitis, intractable vomiting, paralytic ileus, severe GI bleed-
ing, uncorrectable diarrhea, or intestinal ischemia (Motoori et al., 2012). Pa-
tients who are well nourished or mildly malnourished will not benefit from 
PN. It therefore should be initiated only in patients who are severely mal-
nourished and undergoing elective major surgery (e.g., bowel resection) or 
those receiving intensive therapy associated with hematopoietic stem cell 
transplantation (Habschmidt, Bacon, Gregoire, & Rasmussen, 2012). PN 
may be administered through a central venous catheter, peripherally insert-
ed central catheter, or midline catheter. A midline is a peripheral catheter 
suitable for delivery of PN for periods of less than 14 days (Shepherd, 2009). 
Long-term administration of PN is costly and may cause atrophy of intestinal 
mucosa and a host of other possible complications.

Immunonutrition
Immunonutrition is immunity-enhancing nutrition that helps to decrease 

the risk of postoperative infections (Osland, Hossain, Khan, & Memon, 
2014). Immune-enhanced formula may contain glutamine (e.g., amino 
acid), arginine, RNA, omega-3 fatty acids, or a combination of any of these 
supplements. Preoperative administration of such supplemented enter-
al formulas can significantly reduce postoperative infections and decrease 
length of stay for patients undergoing cancer-related surgery (Osland et 
al., 2014). Oral glutamine may be initiated when solid foods are allowed;  
omega-3 fatty acids can start about three days after surgery to ensure lack of 
interference with normal blood clotting. 

Other supplements such as vitamins (e.g., vitamin C) and minerals (e.g., 
zinc), herbs (e.g., turmeric), and probiotics can be used if medically indicat-
ed. Antioxidants appear to interact best if obtained from food sources. Tur-
meric is a potential antioxidant and has been used after surgery for its anti-
inflammatory and antibiotic properties (Gautam, Gao, & Dulchavsky, 2007). 
Probiotics are used to improve the integrity of the gut mucosal barrier, the 
balance of the gut microbiota, and the rate of infection (Lundell, 2011). 
Probiotics can also be taken in the form of capsules or yogurt. 
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Perioperative and Postoperative Guidelines

Every institution and surgical and anesthesia team has guidelines regard-
ing the length of preoperative and postoperative fasting. Fasting before sur-
gery may induce hyperglycemia caused by transitory insulin resistance, a 
phenomenon of metabolic response to stress. Overnight fasting may also 
cause dehydration. New guidelines have significantly decreased the period 
of fasting before surgery (Roberts, 2013), although this evidence has not 
translated to the bedside. Current recommendations of the German Soci-
ety of Anesthesiology and Intensive Care Medicine call for withholding solid 
food for six hours and clear liquids for two hours before surgery (Breuer et 
al., 2010). A clear liquid diet consists of foods with low residue content that 
are in liquid form to minimize the load of food that requires intestinal diges-
tion, such as electrolyte replacement solutions, water, ginger ale, sweetened 
tea or coffee, fat-free broth, plain gelatin, and strained fruit juices. The diet 
is used preoperatively and postoperatively until bowel function returns. It is 
nutritionally inadequate and should not be used for more than two days as 
the sole source of nutrition. 

Dietary recommendations immediately after surgery will depend on fac-
tors such as the type of surgery, tumor location, and nutritional status of 
the patient. There is a reported benefit of early postoperative alimentation. 
A short-term status of nothing by mouth followed by a clear liquid diet for 
the first 6–24 hours after surgery may be recommended with advancement 
to full-liquid diet, pureed diet, soft diet, and then full diet. Advancement of 
diet will depend on recovery from anesthesia, the type and extent of surgery, 
and individual tolerance of the prescribed diet. 

Medical nutrition therapy consists of diet modification, dietary supple-
ments, modular boosters, appetite stimulants, immunonutrition, and nutri-
tional support and should be personalized to each patient. Surgery can lead 
to increased energy requirements; wound healing and recovery will increase 
the needs and requirements for macronutrients and micronutrients. During 
postoperative stress, short-term hypocaloric feedings with 1–2 g of protein 
per kilogram per day may reduce metabolic complications and support a re-
duction in negative nitrogen balance. 

Surgery can cause mechanical or physiologic barriers to adequate nutri-
tion. Surgical therapy for aerodigestive cancers can result in gastric paresis, 
alterations in digestion, malabsorption of nutrients, hyperglycemia, elevated 
lipid levels, hepatic encephalopathy, fluid and electrolyte imbalance, anas-
tomotic and chyle leaks, dumping syndrome, and vitamin and mineral defi-
ciencies. Individualized nutritional therapy can help relieve or reduce these 
problems. 

Short gut syndrome can develop after extensive bowel resection and 
may lead to malnutrition. Short gut syndrome is a malabsorption disorder 
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caused by the surgical removal of the small intestine or, rarely, the complete 
dysfunction of a large segment of bowel. It usually does not develop unless 
more than two-thirds of the small intestine has been removed. Dumping 
syndrome is a group of symptoms likely to develop if part or all of the stom-
ach was surgically removed or bypassed. It is also called rapid gastric empty-
ing. It occurs when undigested contents of the stomach are transported or 
“dumped” into the small intestine too rapidly. Symptoms include abdominal 
cramps, nausea, sweating, and low blood pressure. Foods high in sugar may 
promote dumping syndrome and should be avoided.

In general, dietary recommendations after surgery include small, fre-
quent meals, easily chewed foods, protein-rich foods, and foods and drinks 
low in sugar. A well-balanced diet with the recommended amounts of essen-
tial nutrients and calories will promote good wound healing. Early ambu-
lation is important and may increase advancement of nutrition therapy. Fi-
nally, proper nutrition and adequate rest may help prevent or treat fatigue 
(NCI, 2011). Constipation is a common side effect of surgery caused by an-
esthesia and pain-related medications. A high-fiber diet with increased water 
intake will help improve this complication and encourage bowel regularity. 

Conclusions

Nutritional status is important for optimal outcomes of surgery, surgical 
recovery, and quality of life. All patients should be assessed for nutritional 
risk. Based on the assessment, an individualized plan for nutritional inter-
vention should be developed and executed. Nurses with experience in surgi-
cal oncology should incorporate nutrition screening in routine patient care 
and consult with dietary professionals for complex nutrition assessments 
and interventions. 
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Surgical Wounds and  
Ostomy Care

Molly Pierce, RN, BSN, ET, CWOCN, and Kelli Bergstrom, RN, BSN, ET, CWOCN

Introduction

Surgery disrupts the protective skin barrier. Incisional wounds typical-
ly heal by primary intention where the wound edges are approximated 
and secured. Wound healing is a priority concern for nursing care in the 
postoperative period. The incision may be covered by an occlusive dress-
ing, which can be removed 24–48 hours postoperatively and left open to 
air. The Centers for Disease Control and Prevention guidelines for preven-
tion of surgical infections (Mangram et al., 1999) state that as the incision 
heals, it becomes impenetrable to bacteria by day 2–3. When the dressing 
is removed, the nurse should assess the incision site carefully, observing for 
the presence of epithelial resurfacing, wound closure, healing ridge, and 
change in the incision appearance. Because of the normal inflammatory 
response of healing, the area around the incision may be slightly red and 
swollen, but the skin should be of normal color and temperature. Clean 
technique is used when managing the incision and changing the dressing. 
The evidence is insufficient to support sterile technique over clean tech-
nique for bedside dressing changes in decreasing infection rates for inci-
sions and wounds (Flores, 2008). 

In some cases, wounds are intentionally left open to heal by secondary in-
tention and allowed to heal by scar formation. Four phases are involved with 
this type of wound healing: (a) hemostasis, (b) inflammation, (c) prolifer-
ation, and (d) maturation. Healing is a complex process that overlaps and 
does not always occur in an orderly fashion. In some cases, surgical site heal-
ing can be delayed because of many different factors, such as infection, med-
ical conditions (e.g., diabetes; vascular, renal, or pulmonary disease), obesi-
ty, certain medications (e.g., anti-inflammatories, steroids), chemotherapy, 
radiation, stress, age, and nutrition (e.g., inadequate intake of protein, cal-
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ories, vitamins A and C, zinc, magnesium, copper, and iron). These factors 
can lead to wound dehiscence, a separation and disruption of previously joined 
wound edges or evisceration in which the wound edges separate to the ex-
tent that the intestines protrude through the wound. The wound then heals 
by tertiary intention (Doughty & Sparks-Defiese, 2012). 

Skin and Wound Assessment

Accurate assessment of the wound is required for appropriate manage-
ment. Frequency of wound assessment is based on institutional policies; 
however, the standard of care is to assess the wound with each dressing 
change or alteration in patient condition, with healing reassessment every 
one to two weeks. The anatomic location is important to note in order to de-
termine what dressing or healing modality should be selected. The extent 
of tissue involvement guides the selection of interventions and determines 
the length of time the healing process may require (Farren & Martelly- 
Kebreau, 2011). 

The amount and type of tissue in the wound base should be assessed to 
determine the presence of viable or nonviable tissue. Viable tissue is de-
scribed using shades of red and pink, whereas nonviable tissue can be yel-
low slough or black eschar. Wounds are measured using metric units and 
should include length, width, and depth, as well as the presence and loca-
tion of undermining and tunneling (Ousey & Cook, 2011). The edge of the 
wound should also be assessed for attachment to the wound bed, which pro-
vides information about epithelial advancement. The periwound, or the area 
around the wound, needs to be assessed and be a part of routine care. As-
sessment includes color, texture, skin temperature, and integrity. The pres-
ence and severity of pain should also be addressed because it can indicate 
infection or inappropriate wound management (Nix, 2012). Wound exu-
date is essential to wound healing because the right amount and mixture 
of growth factors will contribute to the wound healing process; however, 
excessive amounts of drainage can prevent healing and signify infection. 
Characteristics of the exudate should include amount, type, consistency, 
and odor. Although most wounds have an odor, extremely odorous wounds 
with purulent exudate can suggest infection (Ousey & Cook, 2011). Fig-
ure 23-1 is an example of an open wound; consider these characteristics for 
documentation.

Wound Infection
Bacteria are inevitable in any wound, as a wound not a sterile environ-

ment. Overload can occur with increased bacteria quantity, virulence, and 
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decreased host defenses. Four states of infection development exist: contam-
ination, colonization, critical colonization, and infection. Signs of infection 
can be subtle, especially for chronic wounds. These include a change in col-
or and consistency, new or increased presence of slough, poor evidence of 
granulation tissue formation, erythema around the wound, increased pain, 
offensive odor, and an increase in wound size (Cook & Ousey, 2011). Ste-
roids can often mask signs of infection, so a full clinical assessment is critical. 
A wound culture may be required if the wound has shown no healing for two 
weeks. Several culture methods are available. The most common and least 
invasive method is the swab technique, where a swab or applicator is moist-
ened and rotated on the clean wound surface. The gold standard for wound 
culture is tissue biopsy, in which a piece of the wound tissue free of necrotic 
material is removed with a scalpel or punch biopsy. Wound healing cannot 
proceed if the source of infection is not addressed. Management includes 
local or topical treatments and systemic therapies. Debridement should be 
conducted to remove nonviable necrotic tissue, a breeding ground for bac-
teria, from the surface of the wound (Nix, 2012). 

Figure 23-1. Large Abdominal Wound Healing by Secondary Intent

Note. Photo courtesy of Molly Pierce, RN, BSN, ET, CWOCN, The Ohio State University Wexner Medical 
Center. Used with permission.
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Wound Debridement
Debridement options include autolysis, chemical, mechanical, and sharp. 

Autolytic debridement involves intrinsic enzymes and macrophages to re-
move necrotic tissue. A semiocclusive or occlusive moisture-retentive dress-
ing is placed on the wound to promote softening of the dead tissue (Ben-
bow, 2011). Nonviable tissue can also be removed with the help of enzymes 
through a chemical process. Collagenase is a topically applied enzymatic 
agent that digests slough and dissolves collagen anchors. Diluted sodium 
hypochlorite solution (Dakin’s solution) has a long history as a disinfec-
tant and debriding agent; however, its use is controversial because of toxic-
ity risks and lack of evidence to support its effectiveness. Fly larvae are an-
other form of chemical debridement because the larvae secrete enzymes 
to break down necrotic tissue, which the larvae then ingest. This therapy 
is only considered when other forms of debridement are unsuccessful. Me-
chanical debridement uses conventional wet-to-dry gauze dressings in which 
saline-moistened gauze is applied to a heavily necrotic wound bed and al-
lowed to dry. This method is controversial because dressing changes can 
be painful, it is nonselective where viable tissue is also removed, and it can 
lead to periwound maceration if the dressing is too moist (Ramundo, 2012). 
Sharp debridement includes conservative and surgical methods. Conserva-
tive sharp debridement involves the use of sterile surgical instruments to re-
move loosely adherent, nonviable tissue. This method can be combined with 
other forms of debridement but can be very uncomfortable for the patient 
with risk of blood loss. Surgical sharp debridement is typically reserved for 
wounds with a large amount of necrotic tissue or an infectious process that 
necessitates immediate removal of the tissue performed in the operating 
room by a surgeon (Benbow, 2011). 

Wound Dressings
Dressing selection is based on the wound size, location, amount and type 

of drainage, and presence of necrotic tissue or infection. The purpose of 
all dressings is to maintain a closed, moist environment to promote heal-
ing. Many categories of wound dressings will help promote healing. No sin-
gle product is right for every type of wound, and considerations need to be 
based on patient needs, frequency of dressing changes, cost, comfort, ease 
of use, and evidence-based practice guidelines. 

Gauze is the most widely known dressing that absorbs exudate and sup-
ports wound debridement; however, some studies suggest that these dress-
ings can lead to patient discomfort, prolonged inflammation, localized hy-
pothermia, risk of infection, increased costs, and increased nursing time. 
Gauze should no longer be considered the standard of wound care (Ryan, 
2008). A hydrogel dressing should be considered for wounds requiring 
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moisture because it is designed to rehydrate the wound. Hydrocolloids, a 
polymer dressing that gels on contact with drainage, and composite dress-
ings, which combine an absorbent layer with a semi- or nonadherent sur-
face, are ideal for wounds with minimal exudate. When wounds have moder-
ate to heavy exudate, appropriate choices include alginates and hydrofibers, 
fiber-spun dressings that gel and conform to the wound bed, along with a 
polyurethane foam, which absorbs fluid and wicks it away from the wound 
bed, and specialty absorptive dressings that are multilayered and provide a 
semi- or nonadherent layer with absorptive layers of fibers (Rolstad, Bryant, 
& Nix, 2012). See Figure 23-2 for an example of a wound requiring layered, 
nonadherent, absorptive dressings. 

A contact layer is a single layer of perforated polymer sheet that is used 
directly on the wound bed to protect it from direct contact when used with 
other dressings. Antimicrobial dressings impregnated with silver or iodine 
come in a variety of dressing types and assist in the management of infect-
ed wounds by killing or inhibiting a broad spectrum of organisms. Anoth-
er dressing option that is becoming more readily used for wound care is 

Figure 23-2. Wound Requiring Absorptive Wound Dressings

Note. Photo courtesy of Molly Pierce, RN, BSN, ET, CWOCN, The Ohio State University Wexner Medical 
Center. Used with permission.
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the negative-pressure wound therapy system. This system uses controlled 
negative pressure to assist in wound healing by evacuating excess exudate, 
maintaining a closed, moist environment, stimulating granulation tissue for-
mation, promoting blood flow to the wound bed, and decreasing bacterial 
burden (Myles, 2006). Figure 23-3 demonstrates a wound managed by neg-
ative-pressure therapy. 

Pressure Ulcers
Surgical patients are at a high risk for developing pressure ulcers because 

of immobility during intra- and postoperative periods, as well as anesthesia 
administration, which causes decreased pressure sensations and hypoperfu-
sion. Other factors include preexisting skin conditions, age, comorbid dis-

Product-specific dressing supplies must be used for negative-pressure wound therapy. 
The dressing is placed in the wound bed, and an occlusive transparent film covers the 
wound and adjacent skin. Suction tubing attached to the negative-pressure therapy ma-
chine is applied to the wound dressing, and negative pressure is initiated per prescribed 
settings. 

Figure 23-3. Wound Managed With Negative-Pressure Therapy 

Note. Photo courtesy of Kelli Bergstrom, RN, BSN, ET, CWOCN, The Ohio State University Wexner Medi-
cal Center. Used with permission.
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eases, malnutrition, smoking, and anemia (Cherry & Moss, 2011). A pressure 
ulcer is an area of localized injury to the skin or subcutaneous tissue over a 
bony prominence that is caused by pressure alone or in combination with 
shear and friction. Pressure ulcers are classified according to the extent of 
tissue involvement and documented as stages I–IV, unstageable, and suspect-
ed deep tissue injury (Black et al., 2011). 

Pressure ulcer prevention is essential to decrease not only the discomfort 
and cost to the patient but also the cost to the hospital and overall health-
care system. A pressure ulcer prevention program should be in place at ev-
ery institution. Risk assessment for pressure ulcers is done with a standard-
ized rating tool, such as the Braden scale, upon patient admission and every 
48 hours or with a change in the patient’s condition. The Braden scale en-
ables nurses to score patient skin on six variables (sensory perception, mois-
ture, subscales of activity, mobility, nutrition, and friction and shear). Each 
subscale has a score of 1–4, with the exception of friction and shear, which is 
1–3 (Copeland-Fields & Hoshiko, 1989; U.S. National Library of Medicine, 
2013). Higher scores indicate healthy skin; a score of 12 or less is very con-
cerning for the development of pressure sores (Copeland-Fields & Hoshiko,  
1989). Pressure reduction techniques are essential for preventing and man-
aging existing pressure ulcers. Frequent patient repositioning, at least ev-
ery two hours while lying in a bed and every 15 minutes while sitting in a 
chair, is the standard of care, although no specific research evidence sup-
ports this frequency. Patients who are incontinent are susceptible to skin 
damage; therefore, frequent cleansing routines, scheduled toileting, use of 
incontinence products, and application of moisture barrier ointments are 
important. Support surfaces are the cornerstone in elimination of pressure 
because they maximize contact and distribute weight evenly over a large sur-
face area. Contact surfaces include beds, chairs, and operating room tables 
(Pieper, 2012). 

Radiation-Induced Skin Alterations 
Radiation is a common treatment modality and a palliative intervention 

for several types of cancers. Skin-related side effects are common with radi-
ation therapy. About 85%–95% of patients with cancer who receive radia-
tion therapy will develop some degree of radiation skin damage (Dendaas, 
2012; Feight, Baney, Bruce, & McQuestion, 2011). Despite the frequent oc-
currence of these side effects, evidence-based standards of care are limited, 
and variations in skin care recommendations for use in the prevention and 
treatment of radiation-induced skin changes are often based on expert opin-
ion rather than research evidence (Dendaas, 2012).

Radiation-induced skin reactions can occur within one to four weeks af-
ter initial treatment and persist for two to four weeks following completion 
of treatment. These adverse effects can occur on areas of the body that are 
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exposed to radiation, particularly where the outer skin is thin and smooth 
(Dendaas, 2012; Feight et al., 2011). The severity of skin reaction varies 
greatly among individuals, depending on preexisting health conditions, skin 
condition, race, lifestyle choices, age, nutritional status, type and total dose 
of radiation, and concurrent chemotherapy or immunosuppressant thera-
py (Dendaas, 2012; Feight et al., 2011). Skin reactions can range from no 
reaction to moist, painful ulcerations and even necrosis (see Figure 23-4). 
Patients can experience irritation, discomfort, pain, burning, or itching at 
the site. This affects activities of daily living and leads to a decrease in qual-
ity of life and possible treatment interruptions. The management of irradi-
ated skin includes promoting skin integrity, providing comfort, maintaining 
cleanliness, reducing pain, protecting from trauma, preventing infection, 
and supporting wound healing (Dendaas, 2012; Feight et al., 2011).

Tubes and Drains
Surgical tubes and drains are used in a wide variety of surgeries and are 

common in the postoperative period. Several types of tubes and drains are 

Figure 23-4. Radiation Burn in a Patient Receiving Radiation Therapy  
to the Neck

Note. Photo courtesy of Molly Pierce, RN, BSN, ET, CWOCN, The Ohio State University Wexner Medical 
Center. Used with permission.
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employed, and management of these depends on their type, purpose, and lo-
cation. It is important that the nurse know the purpose of the drain or tube. 
An example of this includes jejunostomy or gastrostomy tubes, which can be 
used for enteral feedings or decompression of the gastrointestinal system. 
Management includes ensuring that the tubes and drains are free of kinks, 
are adequately secured with an appropriate securement device, remain in the 
dependent position for drainage, and are emptied on a routine basis. The 
amount, color, and consistency of the drainage from these tubes and drains 
must be documented. In a recent study of patients with breast cancer with 
Jackson-Pratt drains, patients were randomized 1:1 to standard care with alco-
hol swabs around the site versus standard care plus chlorhexidine patch at the 
exit site; the drainage bulb was also irrigated with dilute sodium hypochlorite 
twice a day (Degnim et al., 2013). Significant differences (p = 0.004) were not-
ed between the two arms: no infections were reported among the 58 partici-
pants in the chlorhexidine arm (Degnim et al., 2013). 

The insertion site is assessed for signs of leakage or infection. A dressing, 
such as foam or gauze, can be used around the site to absorb drainage. If 
skin irritation occurs around the tube/drain site due to leakage, moisture 
barrier ointments can be applied to protect the skin from further break-
down. If leakage increases, a pouching system can be implemented to con-
tain and quantify the drainage and a surgeon consulted for management. 

Ostomies

Ostomy care begins with a diagnosis that could result in a physical alter-
ation in elimination. Cancers that may require an ostomy include genito-
urinary (bladder, prostate, or urethral), gastrointestinal (colon, rectum, or 
gastrointestinal stromal tumor), gynecologic (ovarian, uterine, endometrial, 
or cervical), and musculoskeletal (sarcoma, chondroma, and liposarcoma). 
Treatment modalities that can lead to ostomies include radiation enteritis or 
fistula formation (Sliesoraitis & Tawfik, 2011). In cases where a cure is not 
an option, surgery may be done as a palliative measure to prevent large or 
small bowel obstruction.

Psychologically, patients can have a difficult time adjusting to an ostomy. 
Patients experience a change in body image as well as psychological distress 
regarding participating in daily activities; caring for the ostomy away from 
home; and managing odor, noise, or leakage issues (Pittman, 2011). Patients 
and their support team should be educated about the ostomy and have the 
opportunity to ask questions. Education begins preoperatively and contin-
ues throughout hospitalization. Meeting with a certified ostomy nurse be-
fore surgery also often leads to decreased anxiety. The American Urologic 
Association and the American Association of Colon and Rectal Surgeons en-
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dorse having a certified ostomy nurse mark a stoma location preoperative-
ly because proper location of the stoma will help with management issues in 
the future and avoid unnecessary problems for the patient. The United Os-
tomy Associations of America (n.d.) has affiliates across the nation. Patients 
and families can attend support groups to obtain firsthand knowledge from 
other people who have ostomies. 

Ostomy Assessment and Care
A stoma is a surgically created opening in the skin constructed to drain 

stool or urine. An ostomy pouch is worn over the stoma to collect the drain-
age. Small bowel stomas are called ileostomies and produce large amounts 
of liquid stool, whereas large bowel or colon stomas are called colostomies 
and produce semisolid or solid stool, possibly at predictable intervals. Uri-
nary diversions, often made from small bowel, are called ileal conduits and 
produce urine with mucus. Stomas can be an end or loop of bowel and 
should have a moist, pink appearance similar to the mucous membranes 
of the mouth. Viability of the stoma is a concern if the stoma turns black, 
dark purple, or dusky and may necessitate reoperation. The stoma is swol-
len during the first four to six weeks postoperatively, and the stoma needs 
to be measured with every pouch change. Once the swelling resolves, a 
precut pouch of the correct size may be worn. Stomas typically shrink after 
construction; however, stomas may prolapse or enlarge if tumor burden 
has increased or a hernia has developed. Abdominal binders have been de-
signed to address this issue if surgery to fix the stoma is not an option. If 
the patient’s nutritional status is poor, a separation between the stoma and 
the skin edge (mucocutaneous junction separation) may occur, and filling 
this defect with stoma powder and cutting the pouch the size of the stoma 
will promote healing.

The peristomal skin (skin around the stoma) should be dry and intact. If 
the pouch has leaked, the skin may be red, raw, or bleeding. Ostomy drain-
age, particularly the digestive enzymes of an ileostomy, can spill onto the 
skin if the pouch fit is incorrect. Pouches are made to fit flat and convex 
surfaces. A convex appliance is used when the stoma is at or below skin lev-
el to reduce drainage onto the peristomal skin. An ostomy belt may be used 
to hold the appliance close to the abdomen so it does not fall off as easily. 
Cleansing the stoma and the peristomal skin does not require special soaps; 
regular lotion-free soap can be used. Figure 23-5 demonstrates stoma mea-
surement for selecting the properly sized appliance.

Bladder and Bowel Diversion Options
Continent diversions are possible for both bladder and bowel diversions 

in select patient populations. Continent urinary diversions, such as a neo-
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bladder, are pouches that are able to be catheterized but require addition-
al small bowel or ileum to construct a conduit. Preoperative counseling and 
education are focused on management of the diversion. The patient must 
understand that complete continence is not always possible. The interval for 
draining the pouch or neobladder varies from one to two hours initially and 
progresses to four to eight hours in a couple of months. Nighttime conti-
nence with a neobladder is markedly better one year after surgery. Patients 
with continent bowel diversions such as a J-pouch (colon removed, ileum 
connected to the anus) may have more frequent bowel movements. Patients 
with a Kock pouch (internal reservoir for stool constructed with ileum) re-
quire a catheter to drain the pouch periodically. 

Incontinent diversions such as an ileal conduit for urine and ileosto-
my or colostomy for stool are performed for primary cancers and as a 
consequence of side effects from treatment. Urinary tract infections are 
more prevalent after a urinary diversion because both ureters are short-
ened during the procedure. Old urine standing in a pouch can colonize. 
Obtaining a urine specimen for a bacterial count is done with a cathe-

Figure 23-5. Measuring Stoma for Appliance Sizing

Note. Photo courtesy of Molly Pierce, RN, BSN, ET, CWOCN, The Ohio State University Wexner Medical 
Center. Used with permission.
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ter, although applying a clean pouch and collecting from it is acceptable. 
Some colostomies leave a rectal stump or blind pouch behind. This piece 
of colon may produce mucus and may benefit from half an enema once 
a month or a glycerin suppository to expel this mucus (Snyder, Richter, 
& Hill, 2010). 

Ostomy Appliances
Several manufacturers produce ostomy appliances and pouches. One-

piece pouches have a built-in adhesive that allows them to stick to the 
skin. Two-piece pouches have the adhesive as a cut-to-fit or precut disc. 
The pouch sticks or snaps onto the disc, depending on the design. All 
of the pouches (one- or two-piece) can be transparent or opaque. They 
should hold or adhere to the body for at least three days, although some 
are changed weekly. When selecting a design, dexterity and neuropathy 
should be considered. Learning how to empty the ostomy appliance and 
apply a new one will be the first steps toward independence for the patient 
(Snyder et al., 2010). 

Patient Concerns
Patient concerns that emerge with an ostomy include bowel activity, odor, 

noise, clothing options, diet or food selection, medications, travel, and ac-
tivities. Patients report that after having contrast for a computed tomog-
raphy scan, they usually need to empty their pouch before they get home. 
Diatrizoic acid (Gastrografin®) has a laxative effect. Frequent stooling may 
increase the need to change pouches more often, using an excess number 
of supplies. Conversely, a decrease in ostomy activity can occur, which can 
lead to significant problems if not corrected. Suppositories generally do not 
promote evacuation of stool because there is no sphincter to hold them in; 
therefore, digital stimulation and irrigation is the better choice to manage 
constipation (Ray & McFall, 2010). If a colostomy is not functioning, the 
cause could include constipation from narcotics, dehydration, or blockage 
from tumor. An enema of 250–600 ml of tap water may be beneficial. A loop 
colostomy has a proximal and distal end; therefore, the proximal end would 
need to be used for an enema. A nonfunctioning ileostomy can be caused by 
food obstruction or tumor. A small lavage of 50–100 ml of normal saline can 
be administered to alleviate the obstruction (Ray & McFall, 2010).

Pouches are odorproof and waterproof, yet additional odor-absorbing 
products are on the market, such as pills to be taken by mouth and lubricat-
ing deodorant liquids to be put into the pouch; these have varying degrees 
of success. Dietary tips, such as which foods tend to produce greater odor 
and gas, and management strategies can help the patient to adjust to the os-
tomy. Examples include using pouches with gas filters to absorb the odor 
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and laying the forearm over the stoma site if gas is felt to silence the noise 
(Snyder et al., 2010). 

Clothing options for patients with colostomies are similar to those for in-
dividuals who do not have a colostomy. Dress shirt and tie, skirt, sweater, and 
jeans are all possible. Location of the ostomy may determine how shirts and 
pants are worn. Suspenders may be an option if the ostomy is occluded by a 
belt. Suggested swimming attire includes wearing a print as opposed to a sol-
id; women can wear a skirted bathing suit, and men may opt to wear a shirt 
with swimtrunks.

Diet or Food Selection
Intake of food prior to the diversion is relatively unchanged following 

ostomy surgery. If the ostomy was for ruptured diverticula, avoiding seeds 
and nuts may be helpful, although little evidence supports this (Tarleton & 
DiBaise, 2011). New ileostomies are more likely to be obstructed by Chinese 
vegetables, apple peels, and orange pulp the first month after surgery. It is 
important to slowly add foods to the diet and eat in moderation. Dehydra-
tion can be a concern for ileostomy patients because of the large amounts of 
liquid stool that drain daily; therefore, signs of dehydration should be part 
of the patient education.

Medications
The need for medication adjustments depends on the amount of gastro-

intestinal anatomy that has been affected by the ostomy surgery (Sliesoraitis 
& Tawfik, 2011). If sufficient bowel remains for an oral medication to be ab-
sorbed, no adjustments will be necessary. However, in the patient with an ile-
ostomy, medication adjustment may be necessary, particularly with long-act-
ing or sustained-release medications, which may not be completely absorbed 
before excreted. Cardiac medications and analgesics may need to be given 
in liquid or transdermal form. A patient with an ileostomy will not need bow-
el preparation before a test, procedure, or surgery; therefore, having noth-
ing by mouth or taking only liquids is usually sufficient (Kim et al., 2012). 

Conclusions

Wound and ostomy care is common when working with the surgical on-
cology patient population, so developing these skills is an important part of 
nursing care. Wound and ostomy care nursing is a specialized field, and ac-
cessing these professionals when a complex wound or ostomy requires it can 
improve the patient’s quality of life.
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Survivorship Issues in Surgical 
Oncology Nursing
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Introduction

People with cancer are identified as “survivors” at the moment of diag-
nosis. Treatment interventions may have life-saving results for the survivors, 
but in turn they may cause short- and long-term side effects that negative-
ly affect quality of life. At the time of diagnosis, most survivors are willing to 
accept whatever treatments are offered in an effort to cure their cancer and 
prevent or ameliorate metastatic disease. Short- and long-term side effects 
are reviewed in detail with verbal and written education; however, long-term 
memory of these interactions may be clouded. This disconnect and the real-
ity of changes such as appearance, intimacy, emotions, and body functioning 
may cause distress for the survivor and his or her family. Nurses are in an op-
portune position to help survivors as they grapple with the short- and long-
term realities of a cancer diagnosis and side effects of treatment. Although 
not inclusive of all potential survivorship concerns that may be experienced, 
this chapter will highlight common issues that occur secondary to surgical 
interventions for cancer.

Physical Issues

Fatigue
Fatigue is one of the most frustrating side effects that survivors encounter 

and is often coupled with sleep-wake disturbances. Fatigue can affect a host 
of other survivorship issues, such as functioning in daily life, at work, with 
children, and in relationships. Fatigue can negatively affect mood changes, 
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emotional issues, social situations, and physical symptoms (Berger & Mitch-
ell, 2011). Sleep habits can be altered by despair, worry, pain, positional 
changes, and many other issues that people normally take for granted. 

Nearly all cancer surgical procedures involve the use of general anesthe-
sia. Often, survivors will require more than one surgery, whether to obtain 
clear margins around a tumor, to rectify an infectious process or abscess, or 
to resect metastatic disease. Women with extensive breast reconstruction sec-
ondary to absence of the breasts from cancer may require several surgeries 
to complete the reconstructive process. General anesthesia can affect one’s 
circadian clock, alter time perception, disrupt sleep, and cause fatigue. Al-
terations in a person’s circadian rhythm can have negative effects on mul-
tiple physiologic and behavioral aspects of body functioning (Cheeseman  
et al., 2012). The additive effects of surgical procedures, multiple anesthe-
sia administrations, worry, and the physiologic energy that is required to heal 
can significantly increase fatigue and sleep deprivation in the surgical patient.

Voice Quality
Removal of the larynx for laryngeal carcinoma can cause instantaneous 

issues for the survivor and family. Dysphonia interferes with communication 
and successful social interaction with even the closest loved ones. New ways 
of communication must be established as soon as the patient awakes from 
surgery. Early glottic cancers may result in laryngeal preservation, although 
voice quality may permanently be affected (Jotic et al., 2012). Speech thera-
py, vocal assessment, and emotional support are necessary during this diffi-
cult challenge for survivors and their families.

Surgical procedures for advanced head and neck cancers can affect swal-
lowing, speech, and voice with symptoms of dry mucosa, muscle atrophy, 
and fibrosis. These significant anatomic changes can alter a survivor’s qual-
ity of life, communication, risk of aspiration, and personal identity (van der 
Molen et al., 2012). Early rehabilitation with a multidisciplinary team is es-
sential to preserve function and prevent additional morbidity in this popu-
lation.

Nutrition
The cancer diagnosis and surgical interventions may influence nutrition 

based on multiple etiologic factors. Surgical interventions can alter the ali-
mentary tract from the oropharynx to the rectum, as discussed previously in 
this book. These alterations may affect the physical intake of liquid or solid 
nutrition as well as the manipulation and elimination of liquids and solids. 
For example, survivors with an ileostomy or incontinent cutaneous pouch 
may not eat or drink during certain times if they want to avoid the drain-
age of liquid stool or urine. Some survivors who work outside the home may 
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make a habit of this controlled fasting that can be harmful to nutritional and 
electrolyte balances, as well as their level of hydration.

Protein malnutrition is also a significant problem in patients with altered 
alimentary tracts (Isidro & Lima, 2012). A persistent state of protein malnu-
trition can affect tissue integrity, healing, and the immune system (Icard & 
Lincet, 2013). Survivors may know the what and the how of dietary manage-
ment but may struggle with their new food identity and eating with family 
or in public or may suffer from fatigue or cognitive disorders that mitigate 
their comprehension of nutritional instructions. Survivors of head and neck, 
esophageal, and gastric cancers may rely on caretakers to administer enteral 
nutrition, or they may receive parenteral nutrition from caretaker or home 
health nurse. These significant alterations isolate the survivor who may rely on 
this type of nutrition for the remainder of his or her life.

Stoma Issues
Survivors of rectal cancer may undergo a low anterior resection or an abdom-

inoperineal resection to surgically treat their cancer. These cancer-related surgi-
cal procedures may also include an ostomy for evacuation of formed stool when 
the lower rectum and perhaps the anus have been removed. Sexual dysfunction 
can occur secondary to the presence of a stoma because of body image changes, 
concern about odor, and defecation issues (Orsini et al., 2013). Survivors may 
never reinstate, renew, or reinvent partner intimacy because of the fear of bag 
dislocation, the presence of fecal matter, odor, and their overall body image.

Survivors who experience altered urinary functioning secondary to cancer 
surgery may undergo restorative surgery to enable drainage of urine. Urinary 
diversion procedures include incontinent cutaneous diversion that creates 
an abdominal stoma, continent cutaneous diversion with an internal pouch, 
bladder reconstruction, neobladder reconstruction, or ureterocutaneostomy 
(Lester, 2012). The everyday normal body function to remove urine is signif-
icantly altered. Survivors may require private facilities while in public to ade-
quately drain their urine (or feces) and reattach their pouch. Patients who un-
dergo a pelvic exenteration have two stomas: one for urine and one for stool. 
One can imagine the potential difficulties and learning curve these survivors 
may face as they attempt to reenter socialization in public places. 

Psychosocial Issues

Sexuality
The psychosocial impact of a cancer diagnosis and side effects from treat-

ment modalities cannot be underestimated. Prostate cancer survivors report 
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multiple unmet psychosexual needs after surgical treatment and the gaps in 
physician-to-patient discussion, rapport with the healthcare team, conceal-
ment of problems, and age-related sexual function issues compound the 
problem (O’Brien et al., 2011). Psychosexual issues involve both the survi-
vor and his or her partner. The partner is often struggling to stay strong and 
accept changes and cannot effectively communicate and move forward with 
new sexual and intimacy challenges.

Testicular cancer survivors must often deal with challenges such as 
fertility, body image, sexual desire, and sexual performance that are al-
tered by surgical procedures. Oncology nurses may choose a passive com-
munication approach and wait for patients to ask about sexuality or self- 
image concerns versus taking an active role and openly discussing some of 
the common issues (Moore, Higgins, & Sharek, 2013). In the event that a 
nurse expresses a knowledge gap, additional education should be provid-
ed to enhance this communication. To meet the common needs of testic-
ular and prostate cancer survivors, nurses should subsume sexuality as a 
necessary component of routine care (Moore et al., 2013). For survivors 
who require more complex sexuality counseling, referral options should 
be in place.

Emotional Response
A cancer diagnosis and pending or completed surgical interventions can 

elicit emotional responses that are intense and interfere with daily life. Anx-
iety and anxiety-related emotions such as worry, fear of recurrence, and fear 
of dying can negatively affect daily life, relationships, and employment. High 
levels of anxiety have been observed in up to 30% of patients with cancer 
(Jarrett et al., 2013). Anxiety prior to a surgical procedure can increase bio-
physical stress changes that may impede initial healing and recovery. Anx-
iety does not typically resolve after surgery because the survivor and family 
must anxiously wait for the surgical pathology results and perhaps experi-
ence angst over these findings and future treatment.

Patients with breast cancer report feelings of vulnerability, loss of con-
trol, uncertainty, stress, and loss of energy (Schmid-Büchi, Halfens, Mül-
ler, Dassen, & van den Borne, 2013). Psychosocial support before and after 
surgery from family and friends may not be effective if these individu-
als are also experiencing emotional responses that impede their support 
mechanism for the survivor. Therefore, it is important for nurses to un-
derstand the experiences of survivors and screen for distress, assess iden-
tified sources of distress, and provide interventions and referrals to help 
patients move forward and gain control of their situation. These steps are 
important to help survivors cope with the challenges they face and adjust 
effectively with identification of their new normal (Schmid-Büchi et al., 
2013).
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Self-Image

Breast cancer survivors can suffer from multiple self-image issues relat-
ed to body image and body dissatisfaction both before and after surgery. 
Appearance issues may include a defect in remaining breast tissue or a loss 
of one or both breasts secondary to surgical interventions. Other issues of 
self-image include tissue damage, decreased range of motion, lymphede-
ma (Brunet, Sabiston, & Burke, 2013), and persistent seromas. Other both-
ersome matters include changes in muscle definition secondary to surgery, 
breast tenderness, and frustration that the body looks and functions differ-
ently than before surgery (Brunet et al., 2013).

Men with breast cancer have a difficult time in choosing and wearing 
clothes because even a soft golf shirt can illuminate the absence of the nip-
ple after a total or modified radical mastectomy. Men struggle with their self-
image secondary to surgical changes to internal and external male organs, 
specifically the prostate, testicles, and penis. Following a partial or total pe-
nectomy, significant changes occur with self-image, sexuality, appearance, 
masculinity, and function (Held-Warmkessel, 2012). As discussed, men with 
testicular and advanced prostate cancers suffer from body image changes 
secondary to a unilateral or bilateral orchiectomy. A testicular prosthesis can 
be placed in the scrotum; however, restorative surgery is not always discussed 
with prostate and testicular cancer survivors.

Survivors who have experienced disfigurement from extensive head and 
neck surgery have significant issues with body image that lead to social isola-
tion from both family and friends. Their disfigurement is highly visible and 
difficult to disguise. Head and neck cancer survivors also face social isolation 
in both personal and work settings (Rhoten, Murphy, & Ridner, 2013). Sur-
gical removal of tissue, bone, nerves, and vasculature can result in highly vis-
ible scars, change in facial shape, and alterations in facial communications 
secondary to muscular deficits.

Conclusions

Survivors who undergo surgical procedures as primary or secondary treat-
ment for their cancer can experience physical and psychosocial changes 
from internal and external alterations of their bodies. Short- and long-term 
side effects of these life-saving yet life-altering surgeries can negatively affect 
survivors, social relationships, and overall quality of life. Family and friends 
also feel the impact of these changes. Minimally invasive surgical procedures 
may result in fewer visible changes but may not be successful in resolving 
functional issues that alter daily living and communication. This chapter 
merely touched on a few of the most common alterations caused by surgical 
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intervention. Nurses should actively explore common issues with survivors, 
screen and assess patients’ and families’ level and source of distress, and pro-
vide interventions or referrals that rehabilitate, restore, and resolve issues.
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iPad! This interactive book offers enhanced 
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