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High-Grade Serous Carcinomas
of the Ovary, Fallopian Tube,
and Peritoneum
David E. Cohn, Ronald D. Alvarez

Introduction
Epithelial ovarian, fallopian tube, and primary peritoneal cancers remain the most lethal of all the gynecologic malignancies. In 2010, approximately 21,880
women will be diagnosed with ovarian cancer in the
United States; of these, 13,850 will be expected to
die from this disease1. Cancers arising from the fallopian tube and peritoneum are significantly less common that those arising from the ovarian epithelium,
but share several similarities in their epidemiology, diagnosis, treatment, and associated outcomes. As the
vast majority of fallopian tube and primary peritoneal
cancers exhibit a high-grade papillary serous histology, comparisons to similar disease in primary ovarian cancers suggest common molecular pathways that
may promote carcinogenesis within the serous classification of these tumors. Several recent hypotheses
also propose a fallopian tube origin for metastatic disease that would traditionally be considered as primary
ovarian or peritoneal. Given the recent advances surrounding these diseases, this chapter will consider this
subset of high grade serous reproductive cancers as a
group, with specific differences highlighted.

Epidemiology
Key Points
1. Women with an inherited ovarian cancer syndrome,
particularly those with mutations in the BRCA 1
and 2 genes, have the highest lifetime risk of devel-

oping high-grade, papillary serous epithelial ovarian, primary peritoneal, and fallopian tube cancer.
2. For ovarian cancer, epidemiologic factors that are
associated with an increase in lifetime ovulatory
cycles confer an increased risk.
3. Bilateral salpingo-oophorectomy, oral contraceptives, tubal ligation, and hysterectomy are all well
established risk modifiers of epithelial ovarian, fallopian tube, and primary peritoneal cancer.
Epidemiologic data indicate that ovarian cancer is
the 9th most common malignancy affecting women
in the United States, with 21,880 cases predicted for
2010; unfortunately, it is the 5th most common cause
of cancer-related deaths, with 13,850 women estimated to die of this disease in the same time period.1 The
incidence of ovarian cancer increases with age and is
most prevalent in the eighth decade of life, with a rate
of 57 per 100,000 women. The median age at diagnosis is 63 years, and 70% of patients will present.
The true incidence of fallopian tube and primary
peritoneal malignancies is more difficult to quantify.
Despite criteria established by the Gynecologic Oncology Group to define primary peritoneal cancers,
uniform application by pathologists remains unclear,
which clouds identification of the true incidence of
this disease. High-grade serous carcinomas of the fallopian tube are rare entities, with 3,479 new cases expected to be diagnosed yearly3. However, incomplete
pathologic sectioning and evaluation of the tubes in
women with presumed metastatic ovarian cancer may
preclude identification of a true tubal origin. Recent
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evidence suggests nearly 60% of all high-grade, nonuterine serous cancers initially classified as primary
ovarian or peritoneal in origin demonstrate serous
tubal intraepithelial carcinoma (STIC), suggesting
that the fallopian tube may be the organ of origin.4, 5
One of the strongest risk factors for the development
of serous gynecologic cancers is the presence of a genetic predisposition to the disease. The majority of patients
with a genetic predisposition to ovarian cancer have
mutations in the BRCA1 or BRCA2 genes. As such,
a personal or family history of premenopausal breast
cancer or any ovarian cancer suggests that the presence
of a BRCA gene mutation is more probable, and thus
increases the risk of these diseases (Table 12-1).
Epithelial ovarian cancer is, however, a disease that
occurs most commonly as a result of sporadic (noninherited) acquisition. The median age of patients diagnosed with epithelial ovarian cancer is in the early
7th decade. Epidemiologic studies have established
several specific risk modifiers that are associated with
an increased risk for the development of ovarian cancer, including increased lifetime exposure to ovulation.
These factors include a longer duration of menstruation (early menarche, late menopause), nulliparity, and
lack of breast feeding6. While it would intuitively make
sense that medications that induce ovulations (such as
those used for the treatment of infertility) would increase the risk for ovarian cancer, this has only been
suggested but not proven. Ovarian cancer occurs more
frequently in industrialized countries, where obesity

Table 12-1 Risk Factors for Ovarian Cancer
Increased risk
Advancing age
Residence in developed world
Nulliparity
No breast feeding
Early menarche
Late menopause
Obesity
Menopausal estrogen replacement (variable
association)
Perineal talc exposure (variable association)
Infertility medications (variable association)
Personal or family history of premenopausal breast
cancer or any ovarian cancer
Decreased risk
Oral contraceptives
Hysterectomy
Tubal ligation
Oophorectomy

and a high-fat diet are more common. The hormonal
basis of ovarian cancer is less certain, with some studies associating menopausal estrogen replacement with
an increased risk, and others with a decreased or no
impact on the disease7.
Protection against ovarian cancer may be provided
through several interventions. Factors that decrease
ovulation, such as oral contraceptives, decrease the
risk of the disease both in patients with and without
a genetic predisposition to developing ovarian cancer.
Removal of the ovaries will in large part guarantee the
prevention of ovarian cancer, though rare cases of adenocarcinoma of the peritoneal cavity (primary peritoneal cancer) can occur in high-risk women. Likely due
to the disruption of the ovarian blood supply, hysterectomy also decreases the risk for developing ovarian
cancer. Given the relationship between peritoneal and
iatrogenic irritants (possibly such as talc) and ovarian
cancer, tubal ligation has been proven to decrease the
risk of the disease as well.
High-grade papillary serous epithelial malignancies
can arise from numerous anatomic locations in the gynecologic system, including the ovaries, peritoneum,
uterus, and cervix. This chapter will focus on the most
common sites of epithelial serous malignancies: the
ovaries, fallopian tubes, and peritoneum. Epithelial
ovarian and peritoneal cancers are predominantly of
serous histology (85%), and histologically recapitulate
the appearance of the fallopian tubal epithelium. The
remaining histologies of epithelial ovarian cancers (endometrioid, mucinous, clear cell and Brenner tumor)
are discussed in Chapter 13.
Serous adenocarcinomas of the ovary, peritoneum
or fallopian tubes can be cytologically low-grade or
high-grade, with high-grade adenocarcinomas comprising over 80% of all serous cancers. The clinical importance of segregating invasive ovarian neoplasms by
cytology relates to the strong influence of grade on the
biologic behavior of these. Comparisons of low-grade
to high-grade serous ovarian cancers shows differences in genetics, response to chemotherapy and survival. The “two-tier” system has been shown to be both
reproducible and biologically relevant. High-grade
serous cancers are generally diagnosed at advanced
stages, and are responsive to taxane and platinum chemotherapy. Low-grade serous cancers are considered
to be chemotherapy resistant, and may not respond as
robustly to the adjuvant chemotherapy generally administered to patients with ovarian cancer8. In fact,
genetic profiling of low-grade serous cancers demonstrates distinct fingerprints from high-grade tumors,
with segregation closer to the profile of borderline
cancers.9 These studies have been invaluable in providing insight into potential molecular targets for the
treatment of low-grade serous cancers.
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Recently, increasing attention has been paid to the
biology and pathogenesis of ovarian cancer. Whereas historically, high-grade serous ovarian cancer was
thought to develop from precursor lesions of the ovarian surface epithelium (mesothelium), with metaplastic
changes leading to transformation into malignancy, increasing scrutiny has challenged this long-held theory.
It is now hypothesized that the majority of epithelial
ovarian and primary peritoneal cancers arise from the
fallopian tubes, either from high-grade intraepithelial
neoplasia of the tubal epithelium or from the ciliated
columnar epithelium residing in the para-tubal and
para-ovarian tissues10. While this recent shift in the
description of the origin of ovarian cancer is conceptually attractive, it is by no means definitive, and substantial research will need to be completed prior to its
universal adoption.

Screening for Ovarian Cancer
Ovarian cancer is a rare disease, with a woman’s lifetime risk of being diagnosed approaching 1 in 75
(1.5%) in the general population. The prevalence of
the disease is approximately 1 in 2,500 in postmenopausal women. This rate, in contrast with a woman’s
lifetime risk of being diagnosed with breast cancer
(1 in 9, or 11%), is responsible for the challenges of
ovarian cancer screening in the general population.
In women with an increased risk of developing ovarian cancer as a result of a hereditary predisposition,
screening becomes more feasible, as the tests required
to detect the disease do not require as high a sensitivity
and specificity as with detection of a more rare disease.
Given that over 90% of women diagnosed with ovarian cancer have sporadic disease, accurate screening
remains a challenge. As such, less than 30% of patients
with ovarian cancer are diagnosed with stage I disease
(when the 5-year survival rates can exceed 90%).
Currently utilized modalities attempting to identify
early stage ovarian cancer (and thus improve survival)
have mainly focused on transvaginal pelvic ultrasonography and serum CA-125 testing. While novel serum
markers and other imaging technologies are in evaluation, previous and current clinical protocols evaluating
the role of ovarian cancer screening have tested pelvic
ultrasound and CA-125. To date, there has been no
evidence in the general population that routine screening for ovarian cancer reduces mortality related to
this disease.11 However, two ongoing clinical trials are
continuing to gather information to assess the value of
screening in the general population. The PLCO (prostate, lung, colorectal, ovary) screening trial randomized
more than 34,000 postmenopausal women without oophorectomy to both annual CA-125 and pelvic ultrasounds for four years versus routine care. The most recent results from the screening arm demonstrated that

60 of 89 invasive ovarian or peritoneal cancers were
detected by screening, although 72% of the screendetected cases were diagnosed with at an advanced
stage.12 The primary objective of the study, the impact
of screening on mortality, has yet to be reported.
In the United Kingdom (UK), the UKCTOCS
(collaborative trial of ovarian cancer screening) randomized more than 100,000 postmenopausal women
to routine care, versus more than 50,000 postmenopausal women to screening with both pelvic ultrasound and CA-125 versus more than 50,000 to pelvic
ultrasound alone. While the data regarding ovarian
cancer mortality is not yet mature, preliminary results suggest that the use of multimodality screening
with CA-125 and ultrasound is superior to ultrasound
alone or routine care in the detection of ovarian cancer13. Recently, a single arm multi-institutional study
describing the use of the “risk of ovarian cancer algorithm” (ROCA) interpretation of the trend of multiple
CA-125 levels followed by ultrasound for a positive
ROCA screen in a general population cohort of 3,251
postmenopausal women over 9 years demonstrated
that of the five women diagnosed with ovarian cancer, 3 (60%) had early stage disease, and most had
a normal (but increasing by ROCA) level of CA-125
that would have gone without detection by standard
CA-125 screening. The ROCA triage strategy was associated with a positive predictive value of 37% and
a specificity of 99.9%14. Together, these trials suggest
that screening of ovarian cancer may be feasible, but
data regarding its impact on mortality are imperative
for the widespread introduction of this technique into
the general population.

Diagnosis
Key Points
1. Women with ovarian cancer often experience symptoms of bloating, pelvic or abdominal pain, difficulty eating or feeling full quickly, urinary symptoms
(urgency or frequency).
2. The evaluation of a patient with such symptoms
or suspected ovarian cancer should include a thorough abdominal pelvic examination, selective imaging studies, and selective tumor markers.
Until recently, many providers have described
ovarian, fallopian tube, and peritoneal cancers as a
“silent” disease, with the thought that there are no
classic symptoms until metastases have developed.
There is evidence now to suggest that most women
with these cancers, including those with early stage
disease, often experience distinct clinical features and
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symptoms for several months prior to their initial diagnosis. A national survey of 1500 women, prior to
their diagnosis of ovarian cancer, identified common
signs that included abdominal, gastrointestinal, pain,
constitutional, urinary or pelvic symptoms in nature15. In a landmark prospective case-control study,
Goff et al identified four symptoms more likely to occur in women with ovarian cancer than in the general
population of women presenting to primary clinics16.
These symptoms included an increase in abdominal
size, bloating, urinary urgency, and pain. Symptoms
in women with malignant ovarian masses were likely
to be more recent in onset, more frequent and higher
in severity than those experienced by women without
an ovarian malignancy. The results of this study and
others led to the development of an Ovarian Cancer
Symptoms Consensus Statement (Table 12-2)17.
Fallopian tube cancer may present with similar
symptoms. A specific clinical entity, “hydrops tubae
profluens,” is also considered classic for this disease,
but is typically not identified in women diagnosed with
tubal cancer. This cluster of symptoms includes cramping lower abdominal pain, which resolves after passage
of a profuse, watery and/or yellow vaginal discharge.
The importance of both the patient and the clinician recognizing the symptoms suggestive of epithelial
ovarian, fallopian tube, or primary peritoneal cancer
cannot be understated. Studies have demonstrated
that even 80-90% of patients with early stage disease
are symptomatic15. Given the lack of effective screening strategies, early recognition of symptoms associated with ovarian cancer may facilitate diagnosis of
ovarian cancer at an earlier stage where outcome is improved. Several efforts are underway to develop algorithms that direct the evaluation and management of
women who present with symptoms of ovarian cancer
that include physical examination by a gynecologist
and appropriate imaging and laboratory assessment.
Patients with symptoms such as those previously
described should undergo a thorough physical assessment, which should include an abdominal and pelvic
examination. Physical examination findings are often
based upon the stage of disease. Patients with early
stage disease may be found to have an adnexal mass
appreciated on abdominal or pelvic examination18.

Table 12-2 Symptoms Likely to Occur More
Commonly in Women with Ovarian Cancer
than in General Population
Bloating
Pelvic or abdominal pain
Difficulty eating or feeling full quickly
Urinary symptoms (urgency or frequency)

Patients with a malignant ovarian neoplasm may have
a mass of various dimensions but typically such masses
are solid, irregular, or fixed. However, pelvic examination has limited sensitivity in the detection of adnexal
masses; thus, many patients with early or late stage
ovarian cancer have a normal pelvic examination19.
The adnexal mass may be tender to the patient on palpation but rarely do patients have significant guarding
or rebound tenderness. Patients with more advanced
stage disease are often found to have, along with a pelvic mass, abdominal distension or a fluid wave indicating the presence of ascites. These patients are often
noted to have an upper abdominal mass suggestive of
omental metastasis.
Physical examination should also include evaluation of the supraclavicular and inguinal lymph nodes
to assess for nodal metastasis and evaluation of the
breasts and rectum to assess for cancers originating in
these organs. Other aspects of the physical examination should focus on evaluation of the other major organ systems to appropriately assess for co-morbidities
that may affect management decisions.
Various imaging studies can be selectively utilized
to further evaluate a patient with a pelvic mass or with
symptoms suggestive of ovarian cancer20, 21. Pelvic
and/or transvaginal ultrasound remains the modality
of choice to evaluate a patient with an adnexal mass,
due to its ease of use and relatively less expense. Pelvic ultrasound can most often distinguish uterine from
ovarian pathology and certain features noted on sonography can raise or lower suspicion for malignant
disease. Findings most suggestive of malignancy in the
postmenopausal woman with an ovarian mass include
the presence of excresences or papillary structures
within a cyst; size greater than 10 cm; a solid or mixed
solid and cystic mass; thickened septa; and color or
Doppler demonstration of blood flow in the mass20,
21
. Recent studies have confirmed the ability of such
ultrasound findings alone and in combination with
selective tumor markers (CA-125) to be predictive in
discriminating between benign and malignant adnexal
masses22, 23.
Abdominal/pelvic CT is also a very useful imaging
modality particularly in those patients with nonspecific
symptoms suggestive of a malignant ovarian neoplasm
or clinical evidence of potential metastatic disease20, 21.
While not as accurate as ultrasound in characterizing
the components of an ovarian mass, abdominal/pelvic
CT is able to accurately determine the presence of ascites or metastases to the omentum, peritoneal surfaces, retroperitoneal lymph nodes, or intraparenchymal
organs such as the liver and spleen. In addition, valuable information can be ascertained regarding other
intraperitoneal organ sites that may be contributing to
clinical symptoms and findings or that may be secondarily involved with a malignant ovarian process.

High-Grade Serous Carcinomas of the Ovary, Fallopian Tube, and Peritoneum

MRI or PET imaging rarely adds to the assessment
of a patient with a pelvic mass or evidence of metastases
over that which can be achieved with pelvic ultrasound
or abdominal/pelvic CT20, 21. MRI may be useful in
the setting where there is a sonographically indeterminate or complex pelvic mass and there is uncertainty
about the ovary as an origin of the mass. FDG-PET
alone or combined with CT have improved sensitivity
over CT in the evaluation of an adnexal mass; however, low specificity and false positive physiologic signals
are not infrequently noted and rarely does FDG-PET
imaging enhance the ability of a clinician to make a
management decision over what can be decided with
ultrasound or CT imaging.
Serum CA125 may also be very useful in guiding
clinical management decisions in patients with symptoms or physical examination findings suggestive of an
ovarian neoplasm, particularly in the postmenopausal
woman24, 25. An elevated CA125 in the presence of an
adnexal mass in a postmenopausal woman is highly
predictive of a malignant ovarian neoplasm. Care
must be exercised in interpreting a normal serum
CA125 level in a patient with an ovarian mass as an
indication that the patient may not harbor a malignant
ovarian mass. Serum CA125 may not be elevated in
patients with non-serous (such as mucinous) ovarian neoplasms and is only elevated in approximately
50% of patients with early stage ovarian cancer. OVA1
is a recently FDA approved laboratory test that has
assesses five serum biomarkers including CA125,
prealbumin, transferrin, beta 2 microglobulin, and
apolipoprotein A126, 27. OVA1 is reported to improve
the ability of physicians to predict whether an ovarian mass is malignant when used in combination with
clinical and radiographic imaging compared to when
physicians utilize clinical and radiographic imaging
alone. Continued investigation of this multiplex test,
as well as others, is needed prior to its establishment as
a routine investigation in women with ovarian cancer
or as a screening tool28.
The American Congress of Obstetricians/Gynecologists and the Society of Gynecologic Oncologists have
issued guidelines applicable to all primary care physicians that provide recommendations to obstetrician/
gynecologists for the evaluation and management of
patients with a pelvic or ovarian mass29, 30. The differential diagnosis in a patient with a pelvic mass should
take into consideration problems that can arise from all
organ systems located within the pelvis. (Table 12-3).
The primary care physician must first have a high
index of suspicion for a malignant ovarian neoplasm
in patients who present with any of the previously described symptoms or signs commonly experienced in
patients with a malignant ovarian mass. A thorough
history and physical examination, including an abdominal and pelvic examination, are paramount. Pri-
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Table 12-3 Differential Diagnosis of Pelvic Mass
Ovarian
Functional cyst
Benign neoplasm (cystadenoma, cystadenofibroma)
Malignant neoplasm (invasive and borderline cancer)
Fallopian tube
Hydrosalpinx
Tubo-ovarian abscess
Malignant neoplasm
Uterine
Congenital anomaly
Leiomyoma
Other
Colon (diverticular abscess, colon cancer)
Urologic (Bladder obstruction, bladder cancer,
pelvic kidney)
Lymphoma
Soft tissue benign or malignant mass

mary care physicians should obtain selective imaging
and laboratory studies to evaluate for a possible ovarian neoplasm in women with symptoms or physical examination findings suggestive of an ovarian neoplasm.
A pelvic ultrasound can provide useful information
about an adnexal mass that can guide clinical management decisions. An abdominal/pelvic CT may be helpful in evaluating whether symptoms may be attributable
to other organ systems or, if an adnexal mass is present, whether metastasis are present. A serum CA125 is
most useful in determining whether an adnexal mass
may be malignant, particularly in the postmenopausal
patient. An OVA1 study may also be useful in situations in which a serum CA125 is normal, characteristics of an adnexal mass are not definitive, and concern
persists for the possibility of an ovarian malignancy.
It is important that primary care physicians take into
consideration all clinical, radiographic and laboratory
findings to guide management decisions, in particular
those findings that may determine the need for surgical evaluation or subspecialty referral.

Pathology
Key Points
1. Metastatic ovarian and primary peritoneal cancer
may arise from an abnormal focus in the fallopian
tube epithelium.
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2. The majority of malignant epithelial ovarian, primary peritoneal, and fallopian tube neoplasms are
serous cancers.
3. Staging of gynecologic cancers reflects the distribution of disease, but does not take into consideration
other important prognostic factors, such as the volume of disease remaining after surgical resection.
High-grade papillary serous cancers of the ovarian,
fallopian tube, and peritoneum share similar histologic
characteristics that frequently do not permit determination of the organ of origin. These malignancies are
characterized by clusters of atypical cells arranged in
papillary patterns with irregular underlying stroma, or
may appear as sheets of malignant cells with marked
atypia without underlying stroma [Figure 12-1]. As
with all grade 3 malignancies, the nuclear to cytoplasmic ratio is high, and observation of atypical mitoses
is common. Psamomma bodies are more common in
low-grade serous malignancies; they are rarely seen in
grade 3 disease.
Spread of serous ovarian, tubal, and peritoneal cancer can be through a number of mechanisms, including direct tumor dissemination into the peritoneal cavity, lymphatic spread, and hematogenous spread (into

Figure 12-1. Photomicrograph of histologic specimen
of grade 3 serous adenocarcinoma.

solid organs and bone). The vast majority of patients
with advanced serous cancers have peritoneal metastases. For epitihelial ovarian cancer, disease most commonly spreads to the surface of the peritoneal cavity,
the serosa of the large or small intestines, the omentum, and the surface of the liver or diaphragm [Figure
12-2]. While peritoneal spread of advanced ovarian

Figure 12-2. Photograph showing omental caking caused by tumor invasion.
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cancer is quite common, it is estimated that at least
50% of these patients have concurrent or isolated retroperitoneal (pelvic, aortic, celiac) lymph node metastasis31. The rate of solid organ involvement in newly
diagnosed ovarian cancer is quite low32, though involvement of solid organs in the context of recurrent
disease has been increasing as patients are experiencing increased disease-free survival in the primary and
recurrent settings, thus allowing for the manifestations
of solid organ metastasis prior to death from peritoneal spread of ovarian cancer. The pattern of spread
of peritoneal cancers is similar to that of ovarian cancers, with common dissemination throughout the peritoneal cavity and spread to the peritoneal surface of
the pelvis, intestines, diaphragm and omentum. While
generally the behavior of these malignancies is similar
to those of the ovary and peritoneal cavity, fallopian
tube cancers are different in that the rate of disease
metastasis to the retroperitoneal lymph nodes exceeds
that of the other high-grade serous gynecologic cancers; specifically, in tumors clinically confined to the
fallopian tube, over a third have pathologic involvement of the retroperitoneal lymph nodes.33
The staging system for ovarian cancer was established to provide a common language for the communication of results regarding diagnosis and treatment of the disease. The International Federation of
Gynecology and Obstetrics (FIGO) 2009 staging system is shown in Table 12-4. While stage clearly is an
important prognostic factor in patients with ovarian
cancer overall, what is not conveyed in the FIGO staging system is the description of the volume of residual
disease following primary cytoreduction in women
with advanced ovarian cancer, which has been shown
to be the most important prognostic factor in women
with metastatic disease. It is important to consider
that while distant metastasis (to the upper abdomen or
lymph nodes) is generally associated with stage IV disease in most other solid tumors, it is considered stage
III in ovarian cancer, with stage IV cases reserved for
those with parenchymal liver involvement, cytologically positive pleural effusions, or other extra-abdominal
metastasis.
Although the treatment of fallopian tube cancer
is identical to that of ovarian cancer, fallopian tube
cancers are staged by a separate system. In order for
an adnexal malignancy to be designated a high-grade
serous fallopian tube (and not ovarian) cancer, specific pathologic criteria must be met. Specifically, all
or most of the adnexal malignancy must arise in the
fallopian tube, and a transition from benign to invasive
neoplasm must be identified in the fallopian tube34,
35. In the absence of these criteria, and adnexal malignancy is classified as an ovarian cancer.
Primary peritoneal cancers are staged similarly to
epithelial ovarian malignancies. The Gynecologic On-
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Table 12-4 FIGO Staging of Ovarian (and Peritoneal) Cancer
IA - involves one ovary; capsule intact; no tumor on
ovarian surface; no malignant cells in ascites or peritoneal washings
IB - involves both ovaries; capsule intact; no tumor
on ovarian surface; negative washings
IC - tumor limited to ovaries with any of the following: capsule ruptured, tumor on ovarian surface,
positive washings
Stage II - pelvic extension or implants
IIA - extension or implants onto uterus or fallopian
tube; negative washings
IIB - extension or implants onto other pelvic structures; negative washings
IIC - pelvic extension or implants with positive peritoneal washings
Stage III - microscopic peritoneal implants outside
of the pelvis; or limited to the pelvis with extension
to the small bowel or omentum
IIIA - microscopic peritoneal metastases beyond pelvis
IIIB - macroscopic peritoneal metastases beyond
pelvis less than 2 cm in size
IIIC - peritoneal metastases beyond pelvis > 2 cm
or lymph node metastases
Stage IV - distant metastases to the liver or outside
the peritoneal cavity
Colon (diverticular abscess, colon cancer)
Urologic (Bladder obstruction, bladder cancer,
pelvic kidney)
Lymphoma
Soft tissue benign or malignant mass

cology Group established pathologic definitions of primary peritoneal cancer in 1993: (1) The ovaries are
normal in size or enlarged by a benign process; (2) The
involvement in the extraovarian sites must be greater
than the involvement on the surface of either ovary; (3)
Microscopically, the ovaries are not involved with the
tumor or exhibited only serosal or cortical implants
less than 5 mm×5 mm; (4) The histopathological and
cytological characteristics of the tumor are predominantly of the serous type.36
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Minimally Invasive Surgery
in Gynecologic Oncology
Pedro T. Ramirez, Michael Frumovitz, Pedro Escobar

Introduction
Minimally invasive surgery is currently considered a
safe and viable option in the management of most gynecologic malignancies. Compared to standard laparotomy, laparoscopic or robotic surgery is associated
with lower blood loss and transfusion rates, lower intraoperative complication rates, decreased analgesic
requirements in the immediate postoperative period,
shorter length of hospitalization, lower postoperative
complication rates, quicker return of bowel function,
and improved short-term quality of life.
This chapter provides an overview of the standard
laparoscopic procedures and robotic surgery. Details
on the preoperative evaluation and postoperative care
of patients undergoing the procedures described, and
specific steps for the more commonly performed are
provided. As the anatomical dissections are the same
as for open procedures (Chapters 25 and 26), the illustrations and figures are limited to those aspects specific to the minimally invasive surgical approach.

Laparoscopic surgery
Cervical Cancer
Laparoscopic Radical Hysterectomy
Procedure Overview
Since the initial publications by Nezhat et al. [1] and
Canis et al. [2], several retrospective studies have documented the safety and feasibility of total laparoscopic

radical hysterectomy (TLRH), with a major complication rate of just 5% [3]. In a study by Frumovitz et al.
[4], the authors compared 35 women who had undergone total laparoscopic radical hysterectomy (TLRH)
to 54 women who had open radical hysterectomy
(ORH) and found significantly less blood loss, shorter
hospital length of stay and increased operative time for
the TLRH group. Transfusion rates were low in both
groups (15% ORH vs. 11% TLRH). Intraoperative
and postoperative noninfectious complications were
the same for both groups but the ORH group had a
significantly higher postoperative infectious complication rate than the TLRH group (53% vs 18%). These
complications included postoperative febrile morbidity, wound cellulitis, urinary tract infections, pneumonia, and intrabdominal abscesses.
In evaluating oncologic outcomes it appears that
there is equivalency between TLRH and ORH. In their
large series of 295 women who underwent TLRH,
Chen et al. [3] reported overall disease-free survivals
of 95% for women with stage IA disease.
Box 31.1

Master Surgeon’s Corner

● Proper patient positioning with steep Trendelenburg will facilitate pelvic exposure and dissection.
● Develop the avascular para-vesicle and pararectal spaces early in the course of operation to
facilitate exposure to the parametria for ureteral
dissection.
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Preoperative Management
Patients with early-stage cervical cancer scheduled for a
radical hysterectomy should routinely undergo a chest
x-ray and type and cross. The use of other imaging modalities such as CT or MRI scans is not recommended,
unless there is evidence to suspect metastatic disease.
All patients should undergo bowel preparation one
day prior to surgery and antibiotic prophylaxis on the
day of surgery. The choice of bowel preparation used
by the authors is Half-lytely (polyethylene glycol) and
the antibiotic regimen most frequently recommended
is cefoxitin 2 grams intravenously. Although there is
not a standard regimen for thromboembolic prophylaxis, patients should either undergo administration of
subcutaneous heparin (5000 U) preoperatively or have
compression devices used during the procedure and
subsequently until ambulation.Surgical Technique

Initial Steps
After induction of general anesthesia, the patient is
placed in the low lithotomy position using Allen stirrups. Typically, the patient’s arms are tucked at her
sides. Care must be taken to protect the patient’s
hands and fingers when the foot of the table is raised
or lowered. (Figure 31-1) Monitors are placed at the
foot of the table.
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After the patient is prepared and draped, a Foley
catheter is placed under sterile conditions. A sterile
speculum is then placed into the vagina, and a singletoothed tenaculum is used to grasp the anterior lip of
the cervix. A uterine manipulator is placed. The preferred uterine manipulator used by the authors is the VCare manipulator (Conmed Endosurgery, Utica, NY).

Incision Placement
A 12-mm Xcel bladeless trocar (Ethicon Endo-Surgery, Cincinnati, OH) that incorporates a 0-degree
laparoscope is placed at the level of the umbilicus and
introduced into the abdominal cavity under direct visualization. In patients with a prior midline incision,
the initial entry into the abdominal cavity is made approximately 2 cm below the left costal margin at the
level of the midclavicular line to avoid injury to bowel
adherent to the anterior abdominal wall. Once the trocar has been safely introduced into the abdominal cavity, the cavity is insufflated. The intra-abdominal pressure is maintained at 16 mm Hg. Two additional 5- or
12-mm Xcel bladeless trocars are placed in the right
and left lower quadrants, and an additional 5-mm
Xcel bladeless trocar is inserted in the midline above
the pubic symphysis. (Figure 31-2)
Figure 31-2. Patient positioning for laparoscopic surgery.

Retroperitoneal Exploration

Chapter 31

The pelvis and abdomen are thoroughly explored to
rule out intraperitoneal disease. The bowel is then mobilized into the upper abdomen, and the round ligaments are transected bilaterally. An incision is made in
the peritoneum over the psoas muscle immediately lateral to the infundibulopelvic ligament. The infundibulopelvic ligament is retracted medially to permit identification of the ureter. The iliac vessels are also exposed
at this time. The lymph-bearing tissue is then probed
to rule out any obvious metastatic disease to the pelvic
lymph nodes. Any suspicious nodes are removed and
sent for frozen-section examination. Barring obvious
lymph node metastasis, the pelvic lymph node dissection is completed after the radical hysterectomy.

Parametrial and Bladder Dissection

Figure 31-1. Patient positioning for laparoscopic surgery.

Minimally Invasive Surgery in Gynecologic Oncology

The paravesical space is dissected by following the external iliac vessels distally and placing medial traction
on the superior vesical artery. The pararectal space is
identified by dissecting between the internal iliac vessels and the lateral aspect of the ureter. Once these
spaces have been created, one can easily identify the
uterine vessels. After identification, the uterine vessels

are transected at the point of origin from the internal
iliac vessels. The uterine artery and vein are transected
together. The bladder peritoneum is incised across the
anterior aspect of the uterus and dissected down off
the cervix. The bladder should be mobilized to below
the level of the cup of the uterine manipulator to assure there is an adequate surgical margin of at least
1-2 cms. This can be performed by pushing the uterine
manipulator cephalad with the uterus straight along
its axis. We take particular care at this point in the procedure to completely separate the bladder fibers from
the anterior vagina as this facilitates closure of the vaginal cuff at the end of the procedure.
The ureters are separated from their medial attachments to the peritoneum. The parametrial tissue
is mobilized medially over the ureters. The ureters
are unroofed to the point of their insertion into the
bladder bilaterally. The lateral aspect of the vesicouterine ligament is then divided, and the bladder is
further mobilized inferiorly to ensure adequate vaginal margins. The uterus is anteflexed using the uterine manipulator, and blunt graspers are used to apply
counter traction across the posterior cul-de-sac. The
peritoneum above the sigmoid colon and rectum is
then incised, exposing the rectovaginal space. The attachments between the rectum and the vagina are cut
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in the midline, exposing the uterosacral ligaments. The
uterosacral ligaments are then divided.

Circumferential Vaginotomy
and Closure
Once the previously described procedures are complete, the cervix is now free of all its vascular and
suspensory attachments and the specimen can be
removed. A circumferential incision is made into the
vagina along the ring of the uterine manipulator. The
specimen is completely separated from the upper vagina and removed. The vaginal cuff is sutured laparoscopically.
Box 31.2 Caution
Points
Caution
Points
● Ensure that the patient’s legs are properly positioned and hands protected to avoid inadvertent
injury.
● Maintain direct visualization of the ureter when
using thermal energy for parametrial dissection
and division of vascular pedicles.
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Postoperative Management
Patients undergoing laparoscopic radical hysterectomy
are routinely placed on a demand intravenous analgesic pump and an oral analgesic regimen. All patients
are ordered a regular diet on the evening of surgery. A
Foley catheter is left in place postoperatively for a total
of 5-7 days. A trial of void is attempted at that time
and if the post-void residual is <150 mL, the catheter
is removed. If the patient fails the voiding trial then
the catheter is left in place for another week. We do
not routinely recommend thromboembolic prophylaxis postoperatively in patients undergoing minimally
invasive surgery. A study by Nick et al. [5] in patients
undergoing laparoscopic surgery showed that the rate
of a deep venous thromboembolism or pulmonary embolism was 0.7%.
Box 31.3

Complications and Morbidity

● Ureteral or bladder injury (1-3%)
● Delayed recovery of bladder function
● Port site hematoma or hernia

Laparoscopic Staging for Locally Advanced
Cervical Cancer
Procedure Overview
Surgical staging of patients with locally-advanced
cervical cancer remains controversial. An open trans-
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peritoneal approach is associated with high morbidity and mortality secondary to bowel complications,
particularly when surgery is followed by radiotherapy.
An extraperitoneal approach by laparotomy has been
shown to decrease the complication rate from 30% to
2% compared with the transperitoneal approach. [6]
As many as 22% of patients with Stage IB2-IV cervical cancer and negative para-aortic lymph nodes on
pre-operative CT or combined PET/CT imaging will
be found to harbor metastatic disease in the para-aortic nodes when submitted to laparoscopic extraperitoneal staging [7]. These findings strongly argue for the
consideration of surgical staging in patients with locally-advanced cervical cancer for diagnostic purposes. In
addition, LeBlanc et al. [8] found a therapeutic effect
from surgical staging of locally advanced cervical cancer. In their study of 184 patients with stages IB2-IVA
cervical cancers, they found women with microscopic
metastatic disease to the para-aortic lymph nodes had
the same survival as those women who had pathologically negative lymph nodes.

Box 31.4

Master Surgeon’s Corner

● Ureteral or bladder injury (1-3%)
● Delayed recovery of bladder function
● Port site hematoma or hernia
Figure 31.3. Trocar placement for extraperitoneal para-aortic lymphadenectomy

Preoperative Management
Patients scheduled to undergo surgical staging of locally advanced cervical cancer routinely undergo a PET/
CT imaging evaluation. Alternatively, a CT scan of the
chest, abdomen, and pelvis is recommended. Patients
should have no evidence of metastatic disease prior
to undergoing surgery. Routine bowel prep,antibiotic
prophylaxis, and thrombo-embolic prophylaxis is recommended.
Surgical Technique
Initial Steps. The patient is placed in a supine position under general anesthesia with the right arm adducted and secured and the left arm placed at a right
angle to the patient. A 5-mm endoscope is placed at
the inferior margin of the umbilicus. The abdominal
and pelvic cavity is inspected for intraperitoneal metastatic disease.
Development of Extraperitoneal Space. If the intraperitoneal inspection is clear, a 15-mm incision is
made 3-4 cm medial and superior to the left anterior
iliac spine. The skin, fascia, transverse muscles, and
deep fascia are incised, with care taken not to open
the peritoneum. The surgeon’s left forefinger is intro-

duced in the incision to free the peritoneal sac from
the deep surface of the muscles of the abdominal wall
under laparoscopic monitoring. A 10-mm balloon-tip
trocar is then placed in the extraperitoneal space of
the flank. The retroperitoneum is insufflated to a pressure not exceeding 15 mm of mercury. At the same
time the peritoneal cavity is deflated. The laparoscope
is then introduced through the balloon-tip trocar. A
second 10-mm trocar is then introduced into the extraperitoneal space. The penetration point is located
in the midaxillary line under the subcostal margin approximately 5 cm cephalad to and 3-4 cm lateral to
the initial point. A 5-mm trocar is then placed 3-4 cm
cephalad to this second 10-mm trocar. (Figure 3)
Removal of Common Iliac and Para-aortic Nodes. The
dissection is performed bilaterally from the level of the
common iliac vessels to the level of the left renal vein.
(Figure 4) When there is evidence of grossly positive
lymph nodes, these are sent to pathology for frozen
section evaluation. If metastatic disease is confirmed,
the laparoscopic procedure is aborted. At the completion of the procedure all patients have an incision performed in the peritoneum overlying the left para-colic

gutter in order to minimize the likelihood of development of postoperative lymphocysts. If a patient is
found to have a grossly positive node, then the incision
on the peritoneum is not performed. This is to reduce
the potential of spread of disease to the peritoneal cavity. No drains are placed at the completion of surgery.
Box 31.5

Caution Points

● Careful blunt dissection is required to avoid entering the peritoneal cavity when developing the
extraperitoneal space.
● Ensure that the ureters are under direct visualization when using thermal energy to dissect nodal
tissue.

Postoperative Management
This procedure is routinely performed as an outpatient procedure. No drains are placed at the completion of surgery. Most patients are placed on an oral
analgesic regimen and are discharged from the hospital once they have voided and tolerated a regular diet.
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Generally patients are able to start treatment with
chemotherapy and radiation within 14 days from their
surgery.

Box 31.6

Complications and Morbidity

● Vascular injury
● Ureteral injury
● Retroperitoneal lymphocyst formation

Uterine Cancer
Simple Hysterectomy and Staging
Procedure Overview
The introduction of minimally invasive surgery as a
treatment option for women with endometrial cancer began in the early 1990’s with multiple reports of
laparoscopic-assisted vaginal hysterectomy and lymph
node staging. In 1996, the Gynecologic Oncology
Group opened LAP-2, a randomized controlled trial

assigning patients to laparoscopy or laparotomy in a
2:1 ratio. Upon completion, 2,516 patients were evaluable. [9]
As expected, operative time was longer in the laparoscopy group (204 minutes vs. 104 minutes) but
hospital length of stay was shorter (3 days vs. 4 days).
Only 52% of patients who underwent laparoscopy
stayed > 2 days compared to 94% of those who had a
laparotomy. There was no difference in intraoperative
complications between the two groups although 26%
of patients in the laparoscopy group required conversion to laparotomy. Grade 2 or greater postoperative
complications were significantly higher in the laparotomy group compared to the laparoscopy group (21%
vs. 14%).
Preoperative Management
Patients with a diagnosis of endometrial cancer routinely undergo a chest x-ray evaluation prior to surgery. If the patient has a preoperative diagnosis of a
high-risk type of endometrial cancer such as papillary
serous carcinoma, clear cell, or sarcoma then a more
extensive evaluation such as a CT or MRI scan of the
abdomen and pelvis is recommended.

Table 12-6 Relevant Randomized Control Trials in Early Stage Invasive Ovarian Cancer
Trial(s)/Author

Treatment arms

Overall Survival

Conclusions

Ovarian Cancer
Study Group/GOG
(Young, 1990)

Trial 1: Observation
vs melphalan up to 12
cycles

Arm 1: 94% vs. 98%

No adjuvant therapy required in low
risk early stage ovarian cancer.

Trial 2: 32P vs. melphalan
up to 12 cycles

Arm 2: 78% vs. 81%

32

P or melphalan provide similar
outcome in high risk early stage
ovarian cancer.
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GOG 95 (Young,
2003)

32

P vs
cyclophosphamide/
cisplatin x 3 cycles

78% vs. 83%

Though no difference in survival, lower
recurrence and complication rates
justify platinum based chemotherapy
as preferred treatment.

ACTION/ICON
(Trimbos, 2003)

Observation vs. platinum
based chemotherapy

74% vs. 82%*

Platinum based chemotherapy
improved survival in high risk early
stage ovarian cancer.

GOG 175 (Bell, 2006)

Paclitaxel/Carboplatin 3
vs 6 cycles

81% vs. 83%

Compared to 3 cycles, 6 cycles of
paclitaxel and carboplatin did not
significantly alter recurrence rate or
improve survival and was associated
with increased toxicity.

GOG157 (Mannel,
2010)

Paclitaxel/carboplatin
x 3 cycles followed by
observation vs 24 weeks
of paclitaxel

85% vs. 86%

The addition of 24 weeks of paclitaxel
did not improve survival in patients
treated with 3 cycles of paclitaxel and
carboplatin.

* p< 0.05

