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Abstract

Ovarian cancer is the fifth most common can-
cer among women after breast, bowel, lung,
and endometrial and remains the leading
cause of death due to gynecological malig-
nancy (Cancer.org 2016). Epithelial ovarian
cancer accounts for the vast majority of ovarian
malignancies with figures of around 85 %. Due
to its insidious nature of presentation, it is often
not diagnosed until the later stages leading to a
high mortality rate. Five-year survival is very
much influenced by stage at diagnosis. Over
the last 20 years, incidence and mortality have
remained fairly static, and much research is
being undertaken looking for aids to diagnosis,
possible screening methods, and improvement
in treatment options, both surgical and medi-
cal. In this chapter we will discuss presenta-
tion, diagnostic tools, and possible
management regimes for patients with epithe-
lial ovarian cancer.
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1 Introduction

Epithelial ovarian cancer (EOC) is the second
most common genital malignancy after uterine
cancer in women and accounts for the majority
of deaths from gynecological malignancies in
Western countries (Jemal et al. 2007). Lifetime
risk is about 1.6 %; the latest data show that 1 in
43 women will develop EOC during their lifetime.
Women with a mutated BRCA1 or BRCA2 gene
are at increased risk ranging between 25 % and
60 % depending on the specific mutation.
Despite the continuous advances in diagnostics
and imaging, more than 70 % of the patients with
newly diagnosed EOC will present with an
advanced stage FIGO III and IV. This is mainly
attributed to the unusual tumor biology and clin-
ical behavior of the disease, which is typically
associated with locoregional dissemination
throughout the peritoneal cavity. This behavior
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results in a delay of symptoms until only at a
later stage in a rather nonspecific pattern, includ-
ing abdominal bloating and distention with pain,
urinary frequency, postmenopausal bleeding, loss
of appetite, and occasionally rectal bleeding (Goff
2012). This unusual natural history has therefore
generated unique therapeutic strategies that high-
light the important contribution of locoregional
control to survival for this disease (Vaughn et al.
2011).

The last decades have brought a significant
advance in the treatment of EOC, both in surgical
and systemic aspects, with the development and
addition to standard treatment of extensive
cytoreductive techniques, refinement of surgical
skills in the upper abdomen, dose-dense regimes,
and novel targeted therapies. Nevertheless, the
survival rate of women with EOC has changed
little since the revolutionary platinum-based treat-
ment that was introduced more than 30 years ago
(Omura 1986).

Only in the recent years, targeted therapies
based on the principle of antiangiogenesis
(Monk 2009) and homologous recombination
repair mechanisms have brought a significant effi-
cacy in the treatment of EOC: bevacizumab,
pazopanib, and olaparib have proven in a mainte-
nance regime during and/or after successful che-
motherapy their efficacy in significantly
prolonging progression-free survival (PFS), but
failed to significantly influence the overall sur-
vival of the patients (Janczar et al. 2009). A pos-
sible mechanism discussed for this consistent
discrepancy is the high rate of crossover in the
subsequent lines that contaminate any survival
benefit attributed to each agent.

Great changes in the way we understand ovar-
ian cancers have occurred in the last decade. Tra-
ditionally ovarian cancers have been categorized
based on their origin either from mesothelial epi-
thelial cells, germ cells, or stromal cells, this being
based on the theory that epithelial ovarian cancers
arise from the ovarian epithelium. However it is
now widely believed that high-grade serous ovar-
ian cancers more likely arise from the epithelium
of the fallopian tubes and ovarian deposits are
therefore secondary implants. As such these are



Diagnosis and Management of Epithelial Ovarian Cancer

now investigated and managed as a group with
primary peritoneal carcinomas (Kurman et al.
2010). Epithelial ovarian malignancies are histo-
logically divided into serous carcinoma, mucin-
ous carcinoma, endometrioid carcinoma,
undifferentiated carcinoma, and clear cell carci-
noma. These are further divided into low-grade
and high-grade subtypes with low grade tending
to be more stable and high grade behaving aggres-
sively and usually presenting at an advanced stage
(Doufekas 2014).

Management and prognosis are determined by
stage at presentation and histological grading fol-
lowing biopsy or debulking surgery. The etiology
of epithelial ovarian cancers has been studied at
length. Factors found to increase risk include age,
with most diagnoses made after 40 years, a steep
curve after 50, and peak in the 80s. Around 10 %
of ovarian cancers have a hereditary component
with the vast majority being BRCA1 and two
mutations; there is also an association with hered-
itary non-polyposis colorectal cancer. Previous
breast cancer, nulliparity, history of endometri-
osis, and long-term use of hormone replacement
therapy have also all been shown to increase risk
of ovarian cancer. Conversely, prolonged use of
combined oral contraceptive medication, parity,
and breastfeeding have been associated with risk
reduction as well as history of tubal ligation and
hysterectomy. Recent evidence even suggests that
women who give birth to their first child in their
mid-30s or later may have an even lower risk of
ovarian cancer compared to those who gave birth
to their first child earlier than that. Each 5-year
increase in a woman’s age at birth of their first
child seems to correspond to a 16 % lower risk of
ovarian cancer. This association is not fully under-
stood; however a possible mechanism is a
progesterone-mediated effect which seems to be
more prevalent and efficient in older women.

2 Presentation

Ovarian cancer often presents at a late stage and
can be difficult to diagnose. This is because the
signs and symptoms tend to be nonspecific and are

sometimes put down to gastrointestinal upset.
Common symptoms include bloating, loss of
appetite, abdominal pain, disturbance in urinary
or bowel habit, and weight loss. Patients may have
increased abdominal girth, evidence of pelvic
mass and ascites, bowel obstruction, and,
depending on stage of presentation, a cachectic
appearance.

Correct diagnosis is often delayed -either
because patients do not present to a medical pro-
fessional or due to initial misdiagnosis of condi-
tions such as irritable bowel disease, diverticular
disease, and urinary tract infection.

3 Diagnosis

3.1 History and Assessment

If a diagnosis of ovarian cancer is suspected, a
referral should be made to a specialist gynecolog-
ical oncology center.

In clinic a full history should be taken includ-
ing symptoms, age, parity, past medical history,
and past surgical and gynecological history, espe-
cially focusing on risk factors, e.g., previous
endometriosis or malignancies. Although the
majority of patients will present postmenopausal,
it is important to determine a patients’ wishes with
regard to fertility if premenopausal as this may
influence management. Past surgical history is
important as most treatment options for epithelial
ovarian cancer will involve surgery and previous
abdominal operations could complicate this. Dif-
ferent options for management will also be deter-
mined by the patients’ performance status;
therefore a full medical history is important to
include, e.g., history of diabetes, respiratory or
cardiac diseases, and smoking status. Social his-
tory should include who their support system is
(family/friends), given the gravity of potential
diagnosis being made. It will also contribute to
the assessment of a patient’s performance status;
for example, someone requiring nursing home
care will likely be a more complex surgical can-
didate than someone who is independent and liv-
ing in their own home. Fragility scores predicting



surgical outcome in older patients with
comorbidities have not been well defined in ovar-
ian cancer surgery; it is however the focus of
various currently ongoing studies.

Examination in clinic should include patients’
BMI, blood pressure, and heart rate. These sim-
ple observations will help indicate their current
health status. Abdominal examination should
assess for distension, presence of a mass or asci-
tes, any tenderness, and previous scars. Vaginal
examination will help with assessment of size
and mobility of a pelvic mass, an indication of
the likely difficulty of surgery. Rectal examina-
tion is helpful in determining any invasion of
disease and to help instruct if rectal resection is
likely to be necessary.

4 Bloods

Initial blood tests should include baseline full
blood count, renal, and liver function and tumor
markers to help determine the origin of the cancer.
Markers should be sent for cancer antigen
125  (Cal25) for ovarian  pathology,
carcinoembryonic antigen (CEA) for colorectal,
carbohydrate antigen 19-9 (Ca 19-9) for pancre-
atic/gastrointestinal malignancies, and possibly
alpha-fetoprotein if germ cell tumor is suspected.
Ca 125 has a low sensitivity of 55 % as it can be
raised due to many processes in the pelvis, usually
inflammation from infection or endometriosis.
The ration of CA125 to CA199 could indicate a
non-ovarian pathology and dictate the necessity of
further investigations like colonoscopy. Some epi-
thelial ovarian cancers will not express Cal25 and
this makes them more difficult to follow-up
posttreatment.

5 Imaging

Transvaginal ultrasound is the most commonly
used modality for first-line imaging in epithelial
ovarian cancer. It can demonstrate the presence
of pelvic mass and the characteristics of the
mass. It can also detect any free fluid in the pelvis
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and assess if the adnexal structures are fixed or
mobile indicating the possible presence of adhe-
sions. Features suggestive of malignancy include
a multilocular mass, presence of papillary struc-
tures, solid areas, and a mass with increased
vascularity on Doppler ultrasound. Risk of
malignancy index can be used to help assess the
likelihood of a mass being malignant. This is
done by a simple calculation of a score given to
the ultrasound findings, the menopausal status of
the patient, and the Cal25 level (NICE 2011).
The International Ovarian Tumor Analysis
(IOTA) guidance may be wused for
premenopausal women (Timmerman 2010).
Simple rules were applicable in 77 % of adnexal
masses and when inconclusive masses were con-
sidered as malignant, reporting a sensitivity of
91 % and specificity of 93 %. Guidance could
consider supporting recruitment into ongoing tri-
als that evaluate diagnostic tests and presurgical
triage.

Magnetic resonance imaging (MRI) of the pel-
vis is used to correlate with USS to help further
determine the nature of a mass in patients with the
absence of metastatic sites and with fertility spar-
ing wish, for additional guidance in regard to
whether such an approach would be advisable or
feasible.

Computerized tomography (CT) is used to
evaluate stage and tumor dissemination pattern
of the disease and especially identify distant
intraparenchymatous metastases that would deter-
mine operability and course of optimal therapeutic
approach. Additionally, chest pathology like pul-
monary embolism, mediastinal lymphadenopathy,
etc., can be identified and have impact on thera-
peutic decisions.

Epithelial ovarian cancer acts like a rash within
the abdomen using the peritoneum as a vector; the
disease is most commonly seen on the peritoneum
covering the pelvis, bladder, para-colic areas,
upper abdominal structures, and diaphragm.
Omental disease can occur in deposits or forming
one large “cake” of disease. Para-aortic and pelvic
lymph nodes may be enlarged. CT can assess the
presence of disease on the splenic surface and
liver capsule plus any deposits on small/large
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bowel serosa, mesentery, and any more invasive
lesions that may require a bowel resection to
remove. CT PET (positron emission tomography)
scans use a radioactive glucose solution which is
injected into patients and the uptake monitored.
The glucose solution is more readily taken up by
cancerous cells, and therefore this imaging modal-
ity is useful in helping to locate areas of metastasis
and also disease activity in lymph nodes. The rate
of uptake can also advise on the potential grade of
the cancer.

6 Pathology

Examination, blood results, and imaging may be
sufficient to provide a working diagnosis of ovar-
ian cancer, and even though histological diagnosis
prior to primary surgery is not mandatory, it would
be advisable to be available in borderline cases
with atypical clinical pattern, in young women
with fertility sparing wish — in which case a
two-stage approach should be followed. If ascites
is present, this can be drained and samples sent for
both cytology and microscopy. Biopsies may be
taken from tumor deposits demonstrated on imag-
ing on the peritoneum or omentum or sometimes
from the mass itself; this is usually done under
USS or CT guidance. Occasionally the histology
is already known from previous surgery such as an
oophorectomy for ovarian cyst at another unit,
and the patient is then referred to the specialist
unit for ongoing management. If a CT- or
US-guided biopsy is not technically possible,
then a laparoscopic histological confirmation
should be performed.

7 Staging

Using the imaging a provisional staging can be
made. It should be noted that full staging will
come after surgery, if this takes place, once the
suspicious tissues have been removed and exam-
ined histologically. Imaging may indicate affected
areas which turn out to be benign after excision
and vice versa.

The staging for ovarian cancer as per FIGO 2014 is as
follows (Helm 2014)

Stage I consists of tumor limited to the ovaries or
fallopian tubes

Stage IA includes the following

Tumor limited to one ovary (capsule intact) or
fallopian tube

No tumor on the external surface of the ovary or
fallopian tube

No malignant cells in ascites or peritoneal washings
Stage IB includes the following

Tumor limited to both ovaries (capsules intact) or
fallopian tubes

No tumor on the external surface of the ovaries or
fallopian tubes

No malignant cells in ascites or peritoneal washings

Stage IC includes tumor limited to one or both ovaries or
fallopian tubes, with any of the following:

Stage IC1 Surgical spill

Stage IC2 Capsule ruptured before surgery, or tumor
on ovarian or fallopian tube surface

Stage IC3 Malignant cells in the ascites or peritoneal

washings
Stage II tumor involves one or both ovaries or fallopian
tubes, with pelvic extension (below pelvic brim) or
primary peritoneal cancer

Stage I1A Extension and/or implants on the uterus
and/or ovaries and/or fallopian tubes
Stage 1IB Extension to other pelvic intraperitoneal

tissues
Stage I11 tumor involves one or both ovaries or fallopian
tubes, or primary peritoneal cancer, with cytologically or
histologically confirmed spread to the peritoneum
outside the pelvis and/or metastasis to the retroperitoneal
lymph nodes

Stage Positive (cytologically or histologically
1IA1 proven) retroperitoneal lymph nodes only
Stage Metastasis up to 10 mm in greatest

HIA (1) dimension

Stage Metastasis more than 10 mm in greatest
HIA1(ii) dimension

Stage Microscopic extrapelvic (above the pelvic
11A2 brim) peritoneal involvement with or

without positive retroperitoneal lymph

nodes
Stage I1IB involves macroscopic peritoneal metastasis
beyond the pelvis up to 2 cm in greatest dimension, with
or without metastasis to the retroperitoneal lymph nodes
Stage IIIC involves macroscopic peritoneal metastasis
beyond the pelvis more than 2 cm in greatest dimension,
with or without metastasis to the retroperitoneal lymph
nodes. Stage IIIC includes extension of tumor to the
capsule of liver and spleen without parenchymal
involvement of either organ

(continued)



Stage IV

Stage IV consists of distant metastasis, excluding
peritoneal metastases, and includes the following:

Stage IVA: Pleural effusion with positive cytology

Stage IVB: Parenchymal metastases and metastases to
extra-abdominal organs (including inguinal lymph nodes
and lymph nodes outside of the abdominal cavity)

8 Management

Treatment of epithelial ovarian cancer is from a
multidisciplinary approach based on input from
expert gynecological oncologists, medical
oncologists, pathologists, and radiologists. In
comprehensive cancer centers, patients should
ideally be additionally supported by a specialist
nurse to help them with their treatment journey
(Vernooji 2007). The mainstay of treatment is
surgical cytoreduction combined with systemic
agents.

9 Definition of Surgery in EOC

The large differences in current practice nationally
and internationally are also being reflected in the
discrepancy in the terminology used to adequately
characterize the different types of surgery at the
different stages of the disease. A clarification of
the various definitions used broadly is necessary
before proceeding so that the context is clear:

— Exploratory surgery: usually laparoscopically
to assess intraperitoneal dissemination pat-
terns; the value of this in assessing operability
is highly questionable and not standard prac-
tice, unless to set histological diagnosis or in
cases of unclear ascites with absent ovarian
mass or peritoneal disease at imaging.

— Primary or upfront cytoreduction: tumor
debulking at initial diagnosis before any sys-
temic treatment, aiming at maximal tumor
reduction and ideally total macroscopic tumor
clearance.

— Interval debulking: cytoreductive surgery after
usually three cycles of neoadjuvant
chemotherapy.
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— Second look surgery: exploratory laparotomy
or laparoscopy after completion of systemic
treatment to confirm response; this method is
obsolete, since it has no evidence of survival
benefit.

— Secondary surgery: surgery due to the first
relapse. Here definition is unclear in regard to
aim; usually used to describe cytoreductive
effort but can also be used for palliative surgery
due to symptoms at first relapse.

— Tertiary surgery: the equivalent of secondary
surgery at the second relapse.

— Quaternary surgery: the equivalent of second-
ary surgery at the third relapse.

— Palliative surgery: surgery aiming at palliation
of tumor-induced symptoms, such as bowel
obstruction and intestinal perforation, where
conservative management has failed.

The maximum diameter of the postoperative
residual tumor after cytoreductive surgery is con-
sidered the strongest independent clinical prog-
nostic factor (Du Bois et al. 2009). Bristow
et al. published for the first time a systematic
meta-analysis on this subject based on a total of
53 studies with 6885 patients overall (period:
1989-1998).

They studied the influence of surgical tumor
resection on overall survival. Published studies
with surgically operated patients with FIGO
stage III or IV and subsequent platinum-based
chemotherapy were evaluated. According to this
meta-analysis, patient cohorts that had had a max-
imum tumor reduction rate (<2 cm) of over 75 %
had a median overall survival of 36.8 months. By
contrast, patient cohorts with a maximum tumor
reduction rate of less than 25 % had a median
overall survival of only 23 months. Every 10 %
reduction in tumor was associated with a 6.3 %
prolongation of median overall survival (Bristow
et al. 2002).

There is internationally ongoing debate as to
the best timing of surgery, whether this should be
done at the outset of treatment or following a
course of neoadjuvant chemotherapy. However,
the general recommended course of treatment for
those patients with good performance status and
resectable disease is primary debulking surgery
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followed by adjuvant chemotherapy (Colombo
et al. 2009). Neoadjuvant chemotherapy can be
used if the extent of the disease at the time of
presentation is deemed to be not suitable for sur-
gical resection; the patient is not fit enough to
undergo a primary debulking due to advanced
age, low performance status, and comorbidities,
or for bridging acute events like thromboembolic
episodes. Nevertheless, practice regarding the
optimal upfront approach varies strongly between
centers and countries and often depends on the
gynecological oncology center and experience of
surgeon. Two prospective randomized trials
(Vergote et al. 2010; Kehoe et al. 2015) have
demonstrated lower surgical morbidity and mor-
tality in the neoadjuvant approach; however the
oncologic safety is being doubted since both trials
included mainly patients who had undergone in
their majority suboptimal cytoreduction with
much lower resection rates then anticipated in
specialized centers for the disease. For that reason,
future prospective randomized trials with strictly
defined surgical quality are warranted in order to
answer this question and establish optimal prac-
tice. These future trials will address additional
issues such as management of fragile patients,
assessment of short- and long-term quality of life
scores, impact of ascites, and pleura effusion on
hemodynamic management and would also have
an additional translational portfolio in an attempt
to identify valid biomarkers that would predict
operability and clinical outcome. These are often
extensive operations with the possibility of large
volume shifts. Therefore, anesthetic involvement
prior to proceeding is recommended and an ITU
bed may be indicated. Surgery for ovarian cancer
should always ideally be carried out by an expe-
rienced  gynecological oncology  surgeon
(Eisenkop 1992; Paulsen 2006).

Tumor Dissemination Patterns
at Relapse

10

A better understanding of the tumor dissemination
patterns followed in the primary and subsequently
in the recurrent situation of EOC is highly essen-
tial for the better understanding of the disease and

may enhance the evolution and refinement of sur-
gical and, by extension, systemic approach (Gabra
2010). Nevertheless, data correlating the tumor
dissemination pattern and surgical outcome in
primary and later recurrent situation at the same
patient hardly exist. A prospectively maintained
database evaluating the intraoperative tumor dis-
semination pattern and operative outcome of all
women who underwent both primary and second-
ary tumor-debulking surgeries in the same institu-
tion within a 10-year period of time has been
systematically analyzed (Braicu 2011). On the
basis of 79 patients, it could be demonstrated
that secondary cytoreduction appears to be asso-
ciated with significantly lower optimal tumor-
debulking rates compared to primary debulking,
mainly attributed to less “accessible” recurring
patterns such as gastrointestinal serosa, radix
mesenterii, gastric serosa, and porta hepatis. Inter-
estingly, no significant predictors of surgical out-
come or tumor pattern, such as peritoneal
carcinomatosis, intestinal tumor involvement, or
positive lymph nodes, could be identified between
primary and relapse. It appeared that a different
tumor “behavior” is followed in the primary com-
pared to recurrent situation of the disease even in
the same patient, while interestingly the primary
tumor patterns do not appear to have any predic-
tive value for the tumor patterns at recurrence,
apart from the predictive value of initial tumor
residuals which clearly correlate with the amount
of postoperative tumor residuals at relapse. Ven-
turing even beyond surgical borders, one could
say that ovarian cancer reappears under a different
dissemination profile than at its initial presenta-
tion in terms of a higher “aggressivity” and higher
dissemination tendency. Any potential attempts to
derive clinically relevant conclusions on the out-
come of the forthcoming cytoreduction depending
on the outcome and tumor dissemination at the
outset of the disease would rather fail. Therefore,
novel biomarkers are warranted in order to predict
tumor patterns followed at recurrence and hence
surgical outcome.

The role of imaging is also unclear in the
characterization of peritoneal carcinosis as defi-
nite basis for indication for surgery at relapse,
even though PET-CT appears to have higher



accuracy indices than simple CT. Results suggest
that PET/CT may prove a useful tool for
presurgical staging of ovarian cancer with a sen-
sitivity and specificity of 78 % and 68 %, respec-
tively. In a prospective trial correlating the
PET-CT results with laparoscopic findings,
PET/CT showed an adequate correlation between
SUVmax values and laparoscopy findings of
lesions >5 mm, but a high rate of false negative
results in lesions <5 mm such as in carcinomato-
sis (De laco 2010). Clinical decision-making pro-
cesses should therefore be very carefully
constructed around clinical findings and symp-
toms and history of the disease and not on imaging
alone.

Interestingly, it appears that patterns of relapse
may also be altered depending on the primary
mode of treatment. In a retrospective evaluation
of 175 stage IIIC-IV EOC patients who were
operated in an Italian gynecology cancer center
with diffuse peritoneal carcinosis, patterns of
relapse were stratified according to whether the
patient had upfront or interval debulking surgery
at initial presentation (Petrillo et al. 2013). Forty
patients received complete primary debulking sur-
gery, and the remaining 135 were treated with
neoadjuvant chemotherapy followed by interval
debulking surgery with absent residual tumor after
surgery. No differences were observed in the dis-
tribution of clinical pathological characteristics at
the time of diagnosis between the two groups. In a
median follow-up period of 31 months (range
9-150 months), the authors observed
20 (50.0 %) recurrences in the upfront group
compared to 103 (76.3 %) in the interval
debulking group. Duration of primary platinum-
free interval was also significantly shorter in the
interval debulking arm (13 vs. 21 months, respec-
tively). A significantly higher percentage of
patients in the interval debulking group experi-
enced platinum-resistant recurrences and carcino-
matosis at the time of relapse. Also the platinum-
free interval of second relapse was significantly
longer in favor of the upfront arm. This
documented more “favorable behavior” of recur-
rent disease in EOC patients with diffuse perito-
neal carcinomatosis treated with complete upfront
surgical approach compared to women submitted
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to neoadjuvant chemotherapy needs to be pro-
spectively validated in larger datasets; however
it does give a clear signal about the highly signif-
icant impact of the quality of upfront treatment
even in peritoneal disseminated disease.

11 Value of Secondary
Cytoreduction

There is clear evidence that patients experiencing
an early platinum resistant or even refractory EOC
relapse are highly unlikely to benefit from second-
ary debulking surgery. Older reports could dem-
onstrate very dismal overall survival rates of a
mean value of 8 months, not adequately justifying
a radical surgical approach but rather concentrat-
ing on palliation (Morris et al. 1989; Segna 1993).
Anecdotal and empirical case reports may dem-
onstrate a survival benefit in platinum-resistant
patients who present with early lymph node
relapse which rather represents a persistent
lymph node metastasis not removed through
lymph node dissection at primary surgery and
hence not representing a true relapse (Chan
2007). The selection of these patients however is
very challenging and no randomized data will
ever exist for this special subgroup of women.
Caution should be awarded to adequately judge
and evaluate situations always taking into consid-
eration the quality of surgery at primary or interval
debulk and the tumor dissemination pattern at
relapse.

The first systematic data analysis for secondary
debulking in a platinum-sensitive setting origi-
nates from the German AGO (Arbeitsge-
meinschaft Gynaekologische Onkologie) within
the DESKTOP 1 trial (Harter et al. 2006). This
was a retrospective evaluation of 267 patients
which showed that patients appeared to benefit
from surgery in recurrent EOC only when total
macroscopic clearance was achieved. Complete
tumor resection was associated with significantly
longer survival compared with surgery leaving
any postoperative residuals. Hence, the challenge
was to accurately preoperatively identify the opti-
mal candidates for surgery, in order to avoid sur-
gical procedures that would not have a prognosis
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benefit for the patients. Based on a multivariate
model, three factors were identified as indepen-
dently predicting resectability, building so the
so-called AGO score: good performance status,
complete resection at primary surgery, and
absence of ascites. The value of the AGO score
lies with others also in the simplicity to use, based
on easy-to-assess clinical features and not on
complicated mathematic algorithms that would
make its use in the daily routine very challenging.
An exploratory analysis of the DESKTOP results
to evaluate the role of peritoneal carcinomatosis
present in recurrent EOC clearly showed that even
though peritoneal carcinomatosis was a negative
predictor for complete resection in the recurrent
situation of the disease, it appeared to have no
negative impact on survival if total macroscopic
clearance could be achieved. The authors con-
cluded that improving surgical skills might
increase the patient proportion that could benefit
from surgery for recurrent disease (Harter et al.
2009).

A subsequent confirmation and validation of
the AGO score followed within the prospective,
multicenter DESKTOP II trial, in which the AGO
score could be confirmed as a useful and reliable
tool to predict complete tumor resection in more
than two thirds of patients with platinum-sensitive
relapsed EOC (Harter et al. 2011). Participating
centers prospectively enrolled patients with
platinum-sensitive first or second relapse. The
AGO score was then applied to all patients, but
each center was free to decide the therapeutic
management. A total of 516 patients were
screened within 19 months; of these, 261 patients
(51 %) were classified as score positive, and
129 patients with a positive score and first relapse
received a secondary tumor debulking. The rate of
complete resection was 76 %, thus confirming the
validity of this score regarding positive prediction
of complete resectability in more than two thirds
of patients. Interestingly on analysis poor correla-
tion of imaging and intraoperative findings was
found, both in terms of number of lesions identi-
fied and localization of tumor.

Perioperative  morbidity and  mortality
appeared to be acceptable within the DESKTOP
series with a mortality as low as 0.8 % and an

11 % relaparotomy rate mainly due to bowel leak-
age or fistula (7 %). DVT rate was 2 %, while
52 % of the patients required a postoperative
intensive care stay of a median 2 days (range:
1-20). Morbidity and mortality data of other
equivalent series are in a similar level.

A subsequent multicenter randomized trial, the
DESKTOP IIT (AGO-Ovar OP.4.), commenced in
June 2010, to prospectively evaluate the impact of
recurrent EOC-surgery in platinum-sensitive
patients with positive AGO score (tumor-free ini-
tial surgery, good performance status, and ascites
<500 ml). The study has completed recruiting all
409 preplanned patients and results are now
awaited within the next 2-3 years. This very
important study is anticipated to finally answer
the question whether surgery at the relapse situa-
tion of the disease is truly associated with a benefit
for survival and quality of life of the affected
patients.

The equivalent American trial from the GOG
(GOG 0213) has been recruiting for a longer
period than the DESKTOP trial, however in a
slower rhythm. A further difference is the addi-
tional randomization to systemic bevacizumab
15 mg/m? at maintenance. There are future plans
to combine data of both trials together to achieve a
larger cohort and more robust survival data.

The largest retrospective multicenter and mul-
tinational analysis worldwide showed equivalent
results (Zang et al. 2011; Tian et al. 2012). Of the
1075 evaluated patients, 434 (40.4 %) underwent
complete resection. Total macroscopic tumor
clearance was associated with a significant
improvement in survival, from a median OS of
57.7 months, when compared with only
27.0 months in those with residual disease of
0.1-1 cm and 15.6 months in those with residual
disease of >1 cm, respectively. Complete second-
ary cytoreduction was associated with six vari-
ables: FIGO stage, residual disease after primary
cytoreduction, PFS, Eastern Cooperative Oncol-
ogy Group (ECOG) performance status, CA125,
and ascites at recurrence. These variables were
entered into the risk model and assigned scores
ranging from 0 to 11.9. Patients with total scores
of 0—4.7 were categorized as the low-risk group,
in which the proportion of complete cytoreduction
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was 53.4 % compared with 20.1 % in the high-
risk group. In external validation, the sensitivity
and specificity was 83.3 % and 57.6 %,
respectively.

In one systematic meta-analysis by Bristow
et al., where 40 cohorts of 2019 patients with
recurrent EOC were identified over a period of
24 years, it could be clearly shown that, after
controlling of all other disease-related factors,
each 10 % increase in the proportion of patients
undergoing complete cytoreductive surgery was
associated with a 3-month increase in median
cohort survival time (Bristow 2009).

Despite the very encouraging retrospective
data, it is still not clear if the actual tumor resec-
tion is significantly influencing survival or if it is
just a surrogate marker of more “favorable” tumor
biology and therefore associated with a better
overall prognosis. The first two prospectively ran-
domized surgical trials will definitely answer this
question, change clinical practice worldwide, and
set new evidence-based standards.

12 Value of Tertiary Cytoreduction
The scenery is even more vague and undefined in
the second relapse of EOC. Obtaining palliation in
cases of severe tumor-induced symptoms like
bowel obstruction may often be the main purpose
of tertiary cytoreduction (TCS); still, the potential
prolongation of survival and improvement of
quality of life may also constitute relevant goals
even in a tertiary setting of this chronic disease.
Experiences regarding TCS were recently only
limited in six monocentric analyses including a
small number of patients. All conclude mainly to
the fact that TCS may indeed offer a survival
benefit in a highly select group of recurrent EOC
patients and that this benefit appears to be greatest
in those patients in whom a complete gross resec-
tion can be achieved (Shih et al. 2010; Hizli et al.
2012). Leitao et al. was the first to report on
26 patients who had undergone TCS at a single
institution (Leito et al. 2004). Treatment-free
interval before TCS and current postoperative
residual disease could be identified as indepen-
dent prognostic factors for survival, whereas time
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to first recurrence failed to retain prognostic sig-
nificance in the multivariate analysis. Interest-
ingly, platinum resistance failed to be identified
as being significantly associated with a more dis-
mal outcome. No independent factors predicting
optimal cytoreduction could be identified among
common clinical factors such as advanced age,
residual disease after initial surgery, time to first
recurrence, time from second cytoreduction,
platinum-sensitivity as well as size and site of
tumor-recurrence.

A further retrospective report by Karam et al.
(2007) evaluating the outcome of 47 EOC patients
undergoing tertiary cytoreduction confirmed the
statistically significant superior overall survival in
patients with microscopic versus macroscopic
residual disease (24 vs. 16 months). After control-
ling these analyses for age, time to progression,
and optimal residual disease during TCS, the
authors identified only the presence of diffuse
peritoneal carcinosis, at tertiary exploration as
significant predictor of a worse overall survival.
In a subanalysis of patients with limited disease
implants, multivariate analysis could indeed indi-
cate that total macroscopic tumor clearance at
TCS retains prognostic significance of overall
survival, so that the authors concluded that size
of disease implants on preoperative imaging may
guide the selection of ideal candidates for TCS.
Regarding the assessment of potential preopera-
tive predictors of optimal TCS, the authors could
identify only tumor size (<5 cm) as a statistically
significant predictor of complete tumor resection
at TCS. Other variables like presence of ascites,
initial disease-free interval, age at TCS, and lim-
ited number of disease sites on preoperative imag-
ing (i.e., <4) could not show any significant
impact.

In a smaller analysis including only 20 patients,
the authors concluded to opposing results, chal-
lenging the benefit of TCS in EOC (Gultekin et al.
2008). Multivariate analysis could identify neither
any significant predictors for  optimal
cytoreduction nor any significant prognostic fac-
tors for survival. Major intrinsic pitfalls of this
particular analysis are though, as emphasized by
the authors themselves, the small sample of
patients, rendering a multivariate analysis to
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have to be interpreted with caution. Furthermore,
the authors defined as “optimal” cytoreduction
residual disease of <2 c¢m, and not, as universally
accepted, microscopic or <0.5 cm tumor
residuals.

The largest monocentric TCS analysis evalu-
ated 135 patients, and identified tumor involve-
ment of the middle abdomen and peritoneal
carcinomatosis as the two only parameters nega-
tively affecting tumor resection (Fotopoulou et al.
2011).

A recent project published the largest
multicentric analysis on TCS worldwide includ-
ing 406 patients (median age, 55y; range,16—80)
who underwent TCS between 1997 and 2011 in
12 centers across Europe, the USA, and Asia
(Fotopoulou et al. Jan 2013). This represents the
largest series so far in the tertiary setting of the
disease and considering the fact that the conduc-
tion of any prospectively randomized trial in this
advanced stage will be very challenging if not
impossible, this constitutes currently the most
valuable source of experience. The majority of
the patients had an advanced initial FIGO stage
oIV (69 %), peritoneal carcinomatosis
(51.7 %), and absence of ascites (72.2 %). Two
hundred twenty-four (54.1 %) patients underwent
complete tumor resection. The most frequent
tumor dissemination site was the pelvis (73 %).
This confirmed the knowledge from the previous
results that even in the tertiary setting complete
macroscopic tumor clearance plays a significant
role both on overall and progression-free survival
overruling the factor peritoneal carcinomatosis
which failed to retain any prognostic significance
on survival after controlling for tumor residual
status. Median OS for patients without versus
any tumor residuals was 49 versus 12 months.
Most importantly, common clinicopathologic
characteristics such as tumor stage, age, and his-
tological subtype, which have been shown to be of
significant predictive value at initial presentation
of the disease, did not appear to be of any prog-
nostic significance at the tertiary stage. A signifi-
cant impact of third line postoperative systemic
chemotherapy on overall survival was identified,
emphasizing the importance of combinative sys-
temic and surgical treatment in the fight against
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EOC even in this heavily pretreated patient col-
lective. This may nevertheless constitute a selec-
tion bias since those patients who were fit enough
and able to tolerate chemotherapy following rad-
ical surgery have theoretically also more favor-
able survival rates than patients too weak to
tolerate any systemic treatment or even so
advanced and multifocal metastasized that no che-
motherapy was indicated. Rates of major opera-
tive morbidity and 30-day mortality were 25.9 %
and 3.2 %, respectively, hence slightly higher
than the equivalent data of secondary patients at
the DESKTOP series; however here not only
platinum-sensitive patients for cytoreduction
were included but also palliative symptomatic
patients who underwent surgery aiming at ame-
lioration of symptoms. The most common com-
plication was infection/sepsis by 13 %, a 4.4 %
relaparotomy rate, but interestingly without any
higher rates of thromboembolic events (2.5 %).

Multivariate analysis identified platinum-resis-
tant, tumor residuals at secondary surgery and
peritoneal carcinomatosis to be of predictive sig-
nificance for complete tumor resection, while
tumor residuals at secondary and tertiary surgery,
decreasing interval to second relapse, ascites,
upper abdominal tumor involvement, and
non-platinum third-line chemotherapy, signifi-
cantly affected OS.

Again here, like at secondary surgery, correct
selection of surgical candidates is crucial to min-
imize morbidity and maximizing benefit from this
radical approach in a highly palliative patient
cohort.

13 Beyond Tertiary Cytoreduction:

Quaternary Surgery

Venturing even beyond tertiary cytoreduction, the
evidence is very scarce. There are only two series
internationally to systematically evaluate the
results of quaternary surgery in EOC. The largest
series of 49 recurrent EOC patients demonstrated
that even in a quaternary setting, nearly 33 %
complete tumor resection rates are feasible in a
highly specialized gynecologic oncologic center,
despite the fact that the majority of the patients
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had  peritoneal carcinomatosis  (77.6 %)
(Fotopoulou et al. April 2013). According to pro-
spectively documented intraoperative tumor map-
ping, patients presented with the following tumor
pattern: lower abdomen 85.7 %, middle abdomen
79.6 %, and upper abdomen 42.9 %. Median
duration of surgery was 292 min and hence equiv-
alent to the duration of primary and secondary
cytoreduction. Rates of major operative morbidity
and 30-day mortality were 28.6 % and 2 %,
respectively. Also noted were highly significant
differences in survival between tumor-free and
not tumor-free patients. Mean OS for patients
without any tumor residuals was 43 months as
opposed to only 13.4 months for patients with
any residual disease. Mean OS for patients who
received postoperative chemotherapy (n = 18;
36.7 %) was 40.5 months versus 12 months for
those who did not, also highly a significant differ-
ence, corresponding so with the results of
the TCS.

Multivariate analysis indentified multifocal
tumor dissemination to be of predictive signifi-
cance for incomplete tumor resection, higher
operative morbidity, and more dismal survival.
Interestingly, otherwise established prognostic
factors such as ascites, platinum resistance,
high-grade histology, and advanced age
appeared not to carry any significant impact on
survival.

The second monocentric analysis includes
15 patients and originates from the Memorial
Sloan Kettering Cancer Center (Shih et al.
2009). Their findings showed comparable results:
the number of sites of recurrence and optimal
tumor debulking were associated with a
prolonged survival, especially when a total mac-
roscopic tumor clearance could be obtained. They
also reported that all other well-established pre-
dictive factors for primary ovarian cancer and first
relapse such as time to recurrence and response to
platinum failed to retain any prognostic value on
survival.

Still, especially in this advanced situation of
the disease indication for cytoreduction, aiming at
a putative amelioration of survival should be done
only with high caution, careful patient selection,
and clear discussion with the patients about the
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chronic and palliative situation of the disease and
weighing of risks and benefits.

14 Salvage Surgery in Acute
Situations: Bowel Obstruction
and Intestinal Perforation in
the Era of Targeted

Antiangiogenetic Agents

EOC appears to behave differently from other
epithelial cancer types, since its constant, almost
pathognomonic feature is its local and lymphatic
dissemination to the peritoneal and pleural layers
by a paucity of visceral distant metastases via
hematogenous pathways. Locoregional peritoneal
disease is what most patients die from, in terms of
bowel obstruction, cachexia, hypoproteinemia
from ascites, organ failure, and exhaustion.
Attributed to this diffuse tumor dissemination pat-
tern along the peritoneal layers, EOC patients
often present with the clinical picture of impaired
intestinal passage or even bowel obstruction in the
advanced primary and especially relapsed EOC.
The newly emerging novel implementation of
targeted therapies with antiangiogenetic potential
may additionally favor fistula formation or intes-
tinal perforation. EOC complicated by such
severe and acute events constitutes a therapeutic
dilemma. Massive systemic and surgical
pretreatment and extensive tumor dissemination
combined by acute systemic inflammatory immu-
nologic response make any surgical intervention
in this setting highly challenging, while associated
with high morbidity and mortality rates (Sehouli
et al. 2012). Appropriate balancing of risks and
benefits is required to design the optimal treat-
ment options tailored around the individual
needs. The patient communication processes are
currently based on rather scattered monocentric
data series, since data from large multicenter ana-
lyses are broadly lacking. Surgical interventions
include various surgical techniques and strategies,
such as en bloc resections of the involved intesti-
nal package and terminal proximal ileo- or
jejunostomy, since due to the severe peritoneal
carcinosis and inflammation, no plane dissection
with anastomotic and repair techniques is feasible.
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Short bowel syndrome with subsequent total par-
enteral nutrition (TPN) is therefore in some cases
inevitable and requires high institutional and
physical resources.

In cases of acute intestinal complications such
as perforation and peritonitis, therapeutic
approaches are rather limited. The cancer-induced
tissue alterations and the overall low patient
reserve constitute a major challenge for both the
patients themselves and the treating physicians so
that often such acute situations provoke a thera-
peutic nihilism and overall hesitation of active
surgical measures. Retrospective analyses have
shown that patients operated on in acute situations
had significantly higher rates of anastomotic
insufficiency compared to those operated within
a planned setting, as also that the anastomotic
insufficiency rate seems to be higher at primary
debulking with tumor residuals compared to those
without. For these reasons, even though no ran-
domized trials exist to prove the safety or not of a
primary anastomosis in an acute setting with peri-
tonitis, the high probability of an intestinal stoma
should be preoperatively discussed with the
affected patients.

EOC rarely develops true visceral metastases;
organ involvement is mainly due to direct exten-
sion by continuous tumor growth of the visceral
peritoneum. Based on this, tumor resection is best
achieved by an extraperitoneal approach of the
tumor mass and en block dissection of all the
tumor-involved organs together with the adjacent
peritoneum, following their dissection from the
ureteric and blood vessel level in the lower abdo-
men and duodenum, pancreas, and biliary duct in
the upper abdomen. Extensive multivisceral tech-
niques are increasingly therefore being included in
the surgical armamentarium of advanced disease
management (Fotopoulou et al. 2010). This reflects
also the optimal approach in acute situations. A
simple local intestinal resection with reanastomosis
or barrel loop ileostomy is often not feasible, since
the combination of peritoneal carcinosis and peri-
tonitis makes a dissection in the physiological
planes impossible and of high risk of further injury.

A major issue is also the highly crucial role of
psychosocial and nutritional support network to
provide TPN at home. Multidisciplinary teams
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consisting of nutritional specialists, dieticians,
gastroenterologists, and psycho-oncologists are
therefore indispensable for the successful out-
come of such surgeries.

15 Systemic Treatment
of Epithelial Ovarian Cancer
15.1 Early-Stage Disease (FIGO I-lib)

Adjuvant platinum-based chemotherapy should
be discussed and offered in all cases of early
ovarian cancer apart from la/Ib G1 not only in
case of incomplete staging but also to optimally
staged higher-risk early disease, such as higher
grade or serous subtype (WHO 2014).

Two prospectively randomized trials examined
the value of chemotherapy after surgery in early-
stage ovarian cancer. ACTION and ICONI
included a broad range of early-stage patients
with grade 2 and 3 stages IA/B and all grades of
stages IC/IIA, in order to recruit sufficient
patients. The primary analysis of ICON1 on its
own, with a median follow-up of 4-years demon-
strated a significant improvement in both RFS and
OS in favor of immediate adjuvant chemotherapy
with six cycles of single agent carboplatin (AUC
5/6). Very similar findings were reported in the
ACTION trial in which the majority of patients
received a  platinum-based  combination
chemotherapy.

A recent Cochrane meta-analysis of five large
prospective clinical trials (four of ten with
platinum-based chemotherapy) shows that che-
motherapy is more beneficial than observation in
patients with early-stage ovarian cancer. Patients
who received platinum-based adjuvant chemo-
therapy had better OS and PFS than patients who
did not receive adjuvant treatment. Nevertheless,
in all abovementioned trials, only approximately
one third of the patients were optimally staged, the
remainder having a 30 % chance of being under-
staged and harboring occult disease. Despite this,
benefit for chemotherapy in optimally staged
patients cannot be excluded and adjuvant chemo-
therapy should be discussed and offered to all
patients with high-risk early-stage ovarian cancer.



The addition of targeted therapies such as
bevacizumab and other VEGF inhibitors such as
nintedanib and cediranib, tyrosine kinase inhibi-
tors, or PARP inhibitors is not of any established
evidence, so far, and should not be offered outside
clinical trials.

15.2 Advanced Stage Disease (FIGO

lic-1V)

Platinum-based chemotherapy + paclitaxel is
the, as per national and international guidelines
dictated, first-line chemotherapy. The standard of
care for most is thus carboplatin (AUC5/6) and
paclitaxel (175 mg/m?) given 3 weekly for six
cycles. Dose-dense scheduling of the paclitaxel
(80 mg/m* days 1, 8, 15 every 21 days with
carboplatin AUC 5/6 on day 1) has been shown
to improve overall survival in a large prospective
randomized Japanese trial where Paclitaxel was
applied in the dose of 80 mg/m”. These findings
have not been confirmed yet in the Caucasian
population. A similar Italian study by the MITO
group has shown a better tolerability of the
weekly arm; however, it failed to demonstrate
any survival benefit by a paclitaxel dose of
60 mg/m? and hence lower to the Japanese equiv-
alent study. The just completed UK-based ICON
8 trial will in a few years answer the question of
value of dose density in first-line chemotherapy
for ovarian cancer and hence potentially estab-
lish standards of care.

For those patients who develop allergy to or do
not tolerate paclitaxel, the combination of
docetaxel-carboplatin or pegylated liposomal
doxorubicin-carboplatin can be considered as an
alternative regime based on two randomized clin-
ical trials that showed similar efficacy.

Addition of bevacizumab concurrently to che-
motherapy as maintenance for up to 12 months
afterward in the ICON 7 and for 15 months in the
GOG 218 has been shown to significantly prolong
PFS and OS in patients with documented residual
disease and/or distant metastases (grade A). The
antiangiogenic VEGF inhibitor, bevacizumab, has
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been shown to improve overall survival when
given together with carboplatin and paclitaxel
3 weekly as maintenance for up to 12 months
total, in a higher-risk subgroup of these patients,
who have been suboptimally debulked (1 cm
residual disease) or had no surgery or stage IV
disease (ICON 7). However, in the GOG
262 study, no survival benefit was seen in the
bevacizumab arm if patients received paclitaxel
in a weekly regime, even though there was no
prior randomization to bevacizumab versus pla-
cebo. The value and safety of bevacizumab in the
neoadjuvant setting is currently the objective of
various ongoing randomized trials.

The value of intraperitoneal (IP) chemotherapy
continues to be strongly controversial despite the
efficacy that has been shown in different prospec-
tive randomized trials; an effect that seems to
pertain even decades later. The lack of broad
acceptance seems to be due to the reported high
toxicity and high drop-off rates in the IP arm, but
also due to the fact that it is not clear whether the
survival benefit is due to the dose-dense applica-
tion of iv paclitaxel or to the IP application per
se. Currently ongoing trials with dose regimes
equivalent to the intravenous version will answer
the question of value of IP chemotherapy.

Despite the initial high response rates to first-
line platinum-based therapies, the majority of
patients with EOC will experience relapse and
die of the disease. Several therapeutic options are
available and the decision as to which therapy to
commence is dependent on the platinum-free
interval (PFI), even though in the last Ovarian
Cancer Consensus Conference (OCCC) in
Tokyo, the consensus was to rather abandon the
traditional 6-month cutoff as outdated and rather
define treatment-free interval (TFI) of TFIp (plat-
inum), TFInp (non-platinum), and TFIb (biolog-
ical agent to be specified). Traditionally the
platinum-free interval has been considered as a
predictor of response to future platinum-based
treatment, even though now-emerging theories
support approaches of “platinum resensitization”
by extending the platinum-free interval with
agents like trabectedin.
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15.3 Intermediate Platinum
Response (PFS 6-12 Months)

Patients with an intermediate response to platinum
(i.e., PFI between 6 and 12 months) represent a
therapeutic challenge. Various trials exist
addressing only this special patient subset. The
Italian study group MANGO leads the
OVATYON trial evaluating PLD 30 mg/m” 1 h
i.v. + carboplatin AUC 5 30-60 min i.v. on day
1 q4 weeks; treatment was allowed to six cycles or
progression versus PLD 30 mg/m® 1 h iv. +
trabectedin 1.1 mg/m* 3 hi.v. on day 1 q3weeks,
up to six cycles or progression in EOC relapse
patients with a PFI of 6—12 months.

A further study is the phase III MITO-8-
(Efficacy Study of Chemotherapy to Treat Ovar-
ian Cancer Recurrence and to Prolong the
Platinum Free Interval). This study aims to test
the hypothesis that the artificial prolongation of
the platinum-free interval with a non-platinum
treatment will improve the effectiveness of overall
therapy in patients with EOC progression occur-
ring 6—12 months after first-line treatment with a
platinum derivative. The study groups MANGO
and AO-Ovar are also participating, and a total
number of 46 patients of the overall estimated
253 have already been recruited. In the experi-
mental arm patients are treated with stealth lipo-
somal doxorubicin followed at a later progression
by carboplatin and paclitaxel, while in the con-
ventional arm patients receive carboplatin and
paclitaxel followed at a later progression by
stealth liposomal doxorubicin.

15.4 Platinum Resistant/Refractory
EOC Relapse (PFI <6 Months)

This is a difficult group in which to demonstrate
benefit. Sharma et al. reported recently their expe-
rience of extended weekly carboplatin and pacli-
taxel in an attempt to increase response to
chemotherapy in this special population. Twenty
patients with platinum-resistant/refractory ovar-
ian cancer received carboplatin AUC 3 and
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paclitaxel 70 mg/m? on day weekly. The RECIST
response rate was 60 % by radiological criteria
(RECIST) and 76 % by CA125 assessment, com-
parably very high for this platinum-resistant situ-
ation. Despite the dose-dense regimen in this
heavily pretreated patient collective, no grade
3/4 thrombocytopenia occurred. The dynamics
of response to dose-dense therapy were as rapid
as with front-line therapy within the same patient.
The authors state that this dose-dense regimen is
routinely extended to at least 18 weekly cycles
over 6 months and that it forms a highly active and
tolerable cytotoxic scaffold to which molecular-
targeted therapies can be added in platinum-
resistant ovarian cancer.

Like in the primary also in the recurrent situa-
tion of the disease, targeted therapies are being
implicated into conventional cytotoxic regimens
to enhance response. Various antiangiogenics and
small molecules such as sorafenib, bevacizumab,
cediranib, zibotentan (ZD4054), and
farletuzumab (MORADb-003) are being evaluated.

The multicenter AURELIA trial showed a sig-
nificant prolongation of PFS in platinum-resistant
patients who were treated with bevacizumab addi-
tionally to non-platinum monotherapy (liposomal
pegylated doxorubicin or paclitaxel weekly or
topotecan); however equivalent to the platinum-
sensitive trials, bevacizumab failed to show any
significant effect on overall survival.

16 Follow-Up

The aim of follow-up is not only to detect relapse
and direct patients toward future therapeutic
approaches but also to help the patients cope
with the chronic effects of the anticancer treat-
ment they had such as polyneuropathy, gastroin-
testinal symptoms, etc.

Duration of follow-up and intervals between
follow-up visits vary according to local practices,
but generally every 3 months for the first years
and then every 6 months, even though there is no
randomized trial to prove survival benefit of strict
follow-up protocols versus an individualized
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patient and symptom-led approach. Rises in
CAI125 can be used to document progressive dis-
ease in patients who achieve a normal CA125
after primary treatment but tend to precede symp-
tomatic relapse by a median of 4.5 months (range
0.5-29.5 months). A recent MRC/EORTC trial
demonstrated no difference in overall survival
between patients who received chemotherapy
based on a rising CA125 and those who did not
receive chemotherapy until they were symptom-
atic. Although the value of routine CA125 mea-
surements was negated by this randomized
controlled trial (RCT), some patients prefer to
know as accurately as possible what might lie
ahead and can cope with the knowledge that a
rising CA125 indicates that their cancer has
returned and yet immediate treatment is not nec-
essarily of any benefit.

Participation in first-line trials also generally
requires regular CA125 measurements in order to
accurately determine trial end points. But rising
CA125 alone without clinical or radiographic evi-
dence of recurrence is not sufficient enough to
commence systemic chemotherapy.

The results of the upcoming prospectively
randomized DESKTOP III and GOG 0213 will
nevertheless newly define and potentially
change follow-up practice if tumor-free second-
ary debulking will be shown to be associated
with survival benefit, in which case tumor bur-
den at the time of secondary surgery will impact
on surgical complexity, morbidity, and overall
outcome. Furthermore, in the increasingly
emerging era of targeted agents and mainte-
nance approaches, additional monitoring with
CA125 may identify patients with early relapse
(i.e., within 6 months) who may be suitable for
phase 2 clinical trials with investigational new
agents.

At follow-up visits, a careful history is
imperative, together with clinical examination.
CA125 measurement is not mandatory and has
not been proven to be of prospective survival
benefit. All patients should have the contact
details of their key worker so that they can
have early local review for unexpected
symptoms.
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17 Conclusion

To conclude, epithelial ovarian cancer is a com-
plex disease which is difficult to detect in its early
stages due to its vague symptom pattern and has a
high mortality rate owing to the aggressive nature
of the majority of tumors. No effective screening
protocol has been designed as yet and so it con-
tinues to present at advanced stages. Work is
ongoing, especially in proteomics, to discover a
marker which can be used to detect cancer and
then guide follow-up; however finding a universal
marker is difficult due to the broad inter-tumor
heterogeneity demonstrated by these cancers.
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Abstract

Uterine cancer is the most common malig-
nancy of the female genital tract. Treatment
of uterine cancer is related to cell type, grade,
and stage. However, the vast majority of uter-
ine cancers will be low grade, early stage endo-
metrial cancers with obesity being the primary
risk factor associated with these cancers. Sur-
gery is an important part of staging and man-
agement of uterine cancers.

Keywords

Uterine cancer * HNPCC ¢ Lynch syndrome
Endometrial cancer ¢ Sarcoma ¢ Staging endo-
metrial stromal cancer

1 Introduction

As the most common gynecologic cancer seen in
North America and Europe, uterine cancer can be
encountered by anyone who provides healthcare
to women. While the majority of these cancers
will be cured with treatment, management can be
controversial and confusing. This chapter will
discuss the epidemiology, pathology, genetics,
and treatment of this common malignancy.

2 Epidemiology

Uterine cancer is the 6th most common cancer in
women worldwide, with over 218,100 new cases
diagnosed each year. In North America and
Europe, endometrial cancer is the most common
malignancy of the female reproductive tract, the
4th overall most common cancer diagnosed in
women, and the 8th most likely cause of cancer
death (Jemal et al. 2011). It is estimated that
49,560 US women will be diagnosed with uterine
cancer in 2013 (age-adjusted incidence rate 24.5/
100,000) and 8,190 will die of their disease
(SEER 2013).

Ninety-five percent of cancers of the uterine
corpus arise from the epithelial cells of the endo-
metrium. Endometrial cancer is more common in
postmenopausal women, with the mean age of
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diagnosis of 60 and the majority of patients
being over the age of 50 (Sorosky 2012). The
greatest risk factor for endometrial cancer is
hyperestrogenic states including estrogen produc-
ing tumors, unopposed exogenous estrogen, and
increased adiposity. Early menarche, late meno-
pause, and nulliparity also increase exposure to
estrogen and are associated with an increased risk
of uterine cancer.

Among obesity-related cancers in women,
endometrial cancer is most strongly associated
with increasing body mass, with 49 % of cases
in the US attributable to obesity (Renehan
et al. 2008). Regional and racial differences in
rates of endometrial cancer are additionally linked
to rates of obesity and hormone use. Conversely,
factors that reduce estrogen levels such as
smoking, physical activity, oral contraceptive
usage, and multiparity are protective against
endometrial cancer.

Uterine sarcomas originate from the muscle
and connective tissue of the myometrium. They
comprise 2—5 % of uterine cancers and less than
1 % of all gynecologic malignancies. In the USA,
approximately 1,500 uterine sarcomas were diag-
nosed in 2013. Risk factors include a history of
pelvic irradiation and black race. The peak inci-
dence differs for the type of sarcoma.
Leiomyosarcomas affect women at a mean age
of 53, with many being premenopausal at diagno-
sis (SEER 2013; Pautier et al. 2014).

3 Genetics

The majority of uterine cancers are sporadic with
approximately 1 in 10 associated with a genetic
syndrome. Hereditary nonpolyposis colon cancer
(HNPCC) syndrome is the most common genetic
syndrome associated with endometrial cancer.
The NCCN recommends genetic counseling
should be considered in women diagnosed under
the age of 55, and those who have a family history
of colon cancer and endometrial cancer. HNPCC,
also known as Lynch Syndrome, is associated
with microsatellite instability in the mismatch
repair genes MLH1, MSH2, MSH6, PMS2, or
EPCAM, predisposing to cancers arising from
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the endometrium, colon, ovary, upper gastrointes-
tinal tract, genitourinary tract, and other sites
(ACOG 2014).

Approximately 50 % of women with Lynch
syndrome will present with endometrial cancer.
Women with Lynch syndrome should be offered a
risk reducing hysterectomy and bilateral salpingo-
oophorectomy after child bearing is complete. For
women who wish to maintain their fertility, there
is no clear evidence that screening for uterine
cancer is effective but annual pelvic ultrasound
and/or endometrial sampling is common practice
(ACOG 2014). The National Comprehensive
Cancer Network (NCCN) states that annual endo-
metrial biopsies are an option for cancer screening
(NCCN 2012). The American College of Obste-
tricians and Gynecologists (ACOG) recommends
endometrial sampling every 1-2 years starting at
age 30-35 (ACOG 2014). Risk reduction via
progestin-based contraception should also be con-
sidered in women that do not desire surgery. Sur-
veillance for other cancers should be encouraged
in these patients and genetic counseling should be
considered for themselves and family members
(Sorosky 2012; Lynch syndrome 2014).

Cowden Syndrome is associated with multiple
hamartomas and increased risk of cancers includ-
ing endometrial, breast, and thyroid. The most
common mutation in Cowden Syndrome is
PTEN, but mutations in SDHB, SDHD, and
KLLN have also been seen. There is no evidence
to support risk reducing hysterectomy, but this
should be discussed with women with this syn-
drome (Cowden syndrome 2014).

Women with a history of retinoblastoma are at
an increased risk for leiomyosarcoma. Retinoblas-
toma is associated with inactivation of the RB1
tumor suppressor gene. When the gene mutation
involves all cells, there is increased risk for
pinealoma, osteosarcoma, melanoma, and other
muscle tumors (Retinoblastoma 2014).

4 Histology
Based on clinicopathological characteristics,

Bokhman devised a dualistic classification of
endometrial cancers. Type 1 lesions are the most

common, comprising 80 % of endometrial can-
cers. They include endometrioid cell type or var-
iants (such as squamous differentiation,
villoglandular, and secretory), are usually well to
moderately differentiated, and are less likely to
metastasize outside of the uterus. These tumors
often occur in women with a history of anovula-
tory uterine bleeding and can be found in a back-
ground of endometrial hyperplasia. Women with a
biopsy of complex endometrial hyperplasia with
atypia have a 40 % likelihood of having malig-
nancy found in the hysterectomy specimen (Trim-
ble et al. 20006).

Type II lesions include clear cell carcinoma,
serous adenocarcinoma, and carcinosarcoma and
are not associated with hyperestrogenism. These
malignancies are poorly differentiated and more
aggressive; deep myometrial invasion and
metastic disease are more common than with
type I tumors. Recurrence is more likely and sur-
vival is worse for type II uterine cancers. Serous
carcinoma is characterized by papillae and has
highly pleiomorphic tumor cells with necrosis
and many mitoses. Endometrial intraepithelial
carcinoma (EIC) is a rare finding, but it is thought
to be the precursor lesion in serous tumors of the
uterus. It involves pleiomorphic but noninvasive
tumor cells (Trimble et al. 2012). Carcinosar-
coma, also known as malignant mixed mullerian
tumors, contain mixed components of sarcoma
and adenocarcinoma. While it historically had
been grouped with sarcomas, more recent evalua-
tion has suggested that it is more similar to a
dedifferentiated carcinoma than a sarcoma. Stag-
ing of carcinosarcoma is now included in the
FIGO staging of endometrial carcinomas (Mutch
2009).

Uterine sarcomas include leiomyosarcomas,
mixed epithelial and stromal tumors (carcinosar-
coma and adenosarcoma), and endometrial stro-
mal sarcomas. Leiomyosarcomas make up 30 %
of all uterine sarcomas. Sarcomas arising in the
endometrial stroma account for 15 % of all uterine
sarcomas. Other sarcomas include mixed endo-
metrial stromal and smooth muscle tumors,
adenosarcomas, embryonal botryoides or rhabdo-
myosarcomas, and perivascular epithelial-cell
tumors (PEComas) (D’Angelo and Prat 2009).



Table 1 2009 FIGO staging of endometrial carcinoma
(Mutch 2009)

Stage | Tumor confined to the corpus uterus
1
la No or less than /2 myometrial invasion
1b Invasion > half of the myometrium
Stage | Tumor invades cervical stroma
2
Stage | Local and/or regional spread of tumor
3
3a Tumor invades serosa of the uterus and/or
adnexae
3b Vaginal and/or parametrial involvement
3c Metastases to pelvic and/or paraaortic lymph
nodes
C1: positive pelvic nodes
C2: positive paraaortic nodes with/without
positive pelvic nodes
4 Tumor invades bladder and/or bowel mucosa
and/or distant metastases
4a Tumor invasion of bladder and/or bowel
mucosa
4b Distant metastases including intra-abdominal
metastases and/or inguinal lymph nodes
5 Diagnosis/Screening

Clinical features associated with uterine cancer
include abnormal uterine bleeding, abnormal cer-
vical cytology (e.g., atypical glandular cells on a
cervical cytology), pelvic pain, and an enlarging
pelvic mass. Approximately 90 % of women with
endometrial cancer present with abnormal bleed-
ing. The diagnosis is obtained by pathological
review of tissue, preferably obtained by endome-
trial biopsy, dilation and curettage, or hysteros-
copy and biopsy. While these methods are very
efficacious for detecting uterine cancers, if the
lesion does not invade into the endometrial cavity,
leiomyosarcoma may only be diagnosed after hys-
terectomy or myomectomy. Screening asymptom-

atic women for uterine cancer is not
recommended (NCCN 2012).
6 Staging

The NCCN recommends a history and physical
examination, chest x-ray, endometrial sampling,
and cervical cytology for the initial workup for
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uterine cancer. Traditionally, staging of endome-
trial cancer involves an exploratory laparotomy,
total abdominal hysterectomy, bilateral oophorec-
tomy, and pelvic and paraaortic lymph node dis-
sections (NCCN 2012).

Grade 1 tumors are well differentiated, with
formed glands and no more than 5 % of
non-squamous solid components. Grade 2 con-
tains 650 % solid components and grade 3 has
greater than 50 % non-squamous solid compo-
nents. If there is significant cytologic atypia, the
tumor should be upgraded. Currently, nearly 70 %
of patients are diagnosed and treated at early stage
with 5-year survival estimated at 95.8 %, and an
additional 20 % are diagnosed with only regional
disease with a 5-year survival estimated at 67.0 %
(SEER 2013) (Tables 1 and 2).

7 Management of Endometrial
Cancer

Unless prohibited by patient comorbidities, sur-
gery is usually the first step in the management of
endometrial cancer. Comprehensive surgical stag-
ing traditionally includes a hysterectomy, bilateral
salpingo-oophorectomy, lymph node assessment,
and intraperitoneal cytology. However, much of
the traditional recommendations for surgical man-
agement of endometrial cancer have been chal-
lenged recently.

While hysterectomy is indicated for women
with endometrial cancer, the best surgical
approach has been questioned. There have been
multiple studies demonstrating the safety and effi-
cacy of laparoscopic surgery for endometrial can-
cer staging. Proven benefits include improved
quality of life, shorter hospital stay, and less
blood loss than exploratory laparotomy. In addi-
tion, laparoscopy does not impact recurrence rates
or survival (Zullo et al. 2012; Walker et al. 2012).
Since the introduction of the DaVinci robotic sur-
gical platform, its use has continued to climb. The
literature demonstrating the safety and efficacy of
robotic staging is growing. A clear benefit of
utilizing the robot is the ability to stage obese
patients  minimally  invasively  (Seamon
et al. 2009).
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Table 2 2009 FIGO staging of uterine sarcoma (Mutch
2009)

Stage 1 Tumor confined to the corpus
uterus

la Less than 5 cm

1b >5cm

Stage 2 Tumor extends to the pelvis

2a Adnexal involvement

2b Tumor extends to extrauterine
pelvic tissue

Stage 3 Tumor invades abdominal tissue

3a One site

3b More than one site

3c Metastasis to pelvic and/or
paraaortic lymph nodes

4 Tumor invades bladder and/or
rectum and/or distant metastases

4a Tumor invasion of bladder and/or
rectum

4b Distant metastases

*Endometrial Simultaneous tumors of the uterine

stromal sarcoma corpus and ovary/pelvis in
association with ovarian/pelvic
endometriosis should be classified
as independent primary tumors

la: tumor limited to endometrium/
endocervix (without myometrial
invasion)

1b: tumor invades < % of
myometrium

Ic: tumor invades > % of
myometrium

* Adenosarcoma
Stage 1

7.1 Lymphadenectomy

There continues to be significant debate regarding
what population is at risk for nodal disease and
warrants a lymphadenectomy. There is consider-
able variability in practice patterns amongst gyne-
cologic oncologist with respect to indications for
staging and extent of dissection. While
lymphadenectomy guides staging and treatment,
trials have failed to demonstrate either an overall
survival or recurrence free survival benefit for
pelvic lymphadenectomy (Mariani et al. 2000).

7.2 BSO

Several studies have retrospectively evaluated the
outcomes of premenopausal women with ovarian
preservation during surgery for endometrial

cancer without finding any adverse survival
impact. Given the impact on quality of life and
increase in cardiovascular risk factors, it may be
reasonable to  forgo oophorectomy in
premenopausal women with early-stage low-risk
endometrial cancer (Lau et al. 2014; Lee
et al. 2013; Wright et al. 2009). This should be
carefully considered by the patient and her gyne-
cologic oncologist. The benefit of retaining the
ovaries in a postmenopausal woman has not
been evaluated and Dbilateral salpingo-
oophorectomy is recommended.

7.3 Cytologic Assessment

Pelvic washings were included in surgical staging
for endometrial cancer prior to the 2009 FIGO
staging. The findings of positive cytology are not
correlated with clinical outcomes, and their utility
has been questioned. As of the 2009 FIGO stag-
ing, pelvic washings are no longer required as part
of surgical staging for endometrial cancer, and
many gynecologic oncologists no longer include
intraperitoneal cytology as part of their staging
surgery (NCCN 2012).

8 Risk Assessment

Surgical stage and other significant pathologic
risk factors are utilized to determine patients’
risk for persistent disease or recurrence. This risk
assessment is often utilized to determine the need
for adjuvant therapy. Risk assessment and deter-
mination of adjuvant therapy can be complex and
should be managed by an oncologist experienced
in the treatment of uterine cancer.

8.1 Low Risk

Patients at low risk of recurrence have
endometrioid histology with disease confined to
the endometrium. This includes a subset of
patients with stage IA and grade 1 or 2 endometrial
cancer. Typically these patients are managed with
close surveillance alone following surgery
(NCCN 2012).



8.2 Intermediate Risk

Patients with an intermediate risk for recurrence
have disease confined to the uterus, including the
cervix (stage II) with myometrial invasion (stage
IA or IB). Other prognostic factors such as deep
myometrial invasion, grade 2 or 3 histology, and
the presence of lymphovascular invasion can fur-
ther subdivide this group into low or high inter-
mediate risk. Recurrence rates range from 5 % to
30 % with or without radiation therapy. As such,
consideration for adjuvant radiation therapy is
warranted (NCCN 2012; Keys et al. 2004;
Creutzberg et al. 2000) (Table 3).

Patients with a high risk for disease recurrence
have advanced stage disease, and grade 3 carcino-
mas (including serous and clear cell) of any stage.
This category is associated with a high rate of
recurrence and death from endometrial cancer.
As such, adjuvant chemotherapy is often utilized
postoperatively (NCCN 2012).

8.3 High Risk

Currently there is not a “standard” approach for
high-risk disease. Often adjuvant therapy is dic-
tated by surgical and pathologic factors such as
uterine or extra uterine disease. Since multiple
questions remain, enrollment on a clinical trial
may be the most appropriate option for patients
in this risk category.

In advanced stage disease, chemotherapy with
carboplatin and paclitaxel is the most use regimen.
Other active agents include doxorubicin,
ifosfamide, topotecan, oxaliplatin, docetaxel,
ixabepilone, and pegylated liposomal doxorubicin
(NCCN 2012). The role of combined chemother-
apy and radiation therapy has not been defined in
advanced disease.

8.4 Recurrent or Metastatic Disease

Chemotherapeutic options for recurrent or meta-
static disease are the same as for advanced dis-
ease. In localized recurrence in patients without
prior radiation, radiation therapy can be utilized.

K. Ward and A.R. Carroll

Table 3 Risk assessment of local stage endometrial can-
cer (high intermediate risk (HIR)group determination)

Determination
Study Risk factor of HIR
Gynecologic Deep myometrial | Any age with all
Oncology invasion 3
Group Grade2 or 3 50-69 with 2/3
Lymphovascular | 70 or older with
space invasion 1/3
PORTEC Deep myometrial | Age > 60 with
invasion both risk factors
Grade 3

For patients in whom radiation or cytotoxic ther-
apy is not a reasonable option, hormonal therapy
is an acceptable alternative for therapy in recur-
rent disease. In tumors that express estrogen and
progesterone receptors, a favorable response to
endocrine therapy is likely (Decruze and Green
2007). Tamoxifen is currently the only selective
estrogen receptor modulator to demonstrate activ-
ity (Thigpen et al. 2001). Aromatase inhibitors are
currently under investigation.

9 Non-Endometrioid Histologies
9.1 Uterine Papillary Serous
Carcinoma (UPSC)

UPSC represents a histologically aggressive
subtype of endometrial carcinoma that typically
presents with extrauterine disease with a spread
pattern similar to papillary serous ovarian cancer.
Although this histology accounts for 10 % of all
endometrial cancers, it accounts for the majority
of recurrences. Comprehensive staging for early
stage UPSC is recommended in all patients. Mul-
tiple studies have clearly demonstrated that opti-
mal resection of metastatic disease confers a
survival benefit and should be the goal at the
time of primary surgery. Any myometrial invasion
is associated with higher risk of recurrence. Con-
troversy also persists regarding the benefit of
adjuvant therapy for disease confined to a polyp.
Although the risk of recurrence is low in this
population, it is not negligible (Rauh-Hain
et al. 2010). Due to the propensity for uterine
serous cancer to recur distantly, chemotherapy
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has been considered as an essential component of
adjuvant therapy (Fader et al. 2009).

For advanced stage disease, following optimal
cytoreduction, chemotherapy is the recommended
adjuvant therapy due to high risk of distant recur-
rence. Currently, the combination of paclitaxel
and carboplatin is an appropriate choice of cyto-
toxic therapy for advanced stage UPSC. The role
of radiation therapy is limited and not typically
recommended (NCCN 2012).

9.2 Uterine Carcinosarcoma

As with endometrial carcinoma, surgery is the
primary management for carcinosarcoma. Surgi-
cal staging is recommended. For advanced stage
disease confined to the abdomen, cytoreduction is
also recommended (Tanner et al. 2011). For stage
I and II uterine carcinosarcoma, there is a relative
paucity of quality data to recommend adjuvant
therapy. In the limited number of trials that do
exist, there is a consistent improvement in pro-
gression free survival but not overall survival
(Cantrell et al. 2012). Chemotherapy was associ-
ated with improved progression free survival
compared to observation or radiation therapy
(Omura et al. 1985). The role for radiation therapy
or chemotherapy is questionable for early stage
disease. Given the paucity of data, consideration
should be given to enrollment on a clinical trial.
For stage III and IV uterine carcinosarcoma, che-
motherapy is recommended as adjuvant therapy.
Ifosfamide, cisplatin, adriamycin, and paclitaxel
have had the most significant evidence of activity
(NCCN 2012).

10 Sarcomas

10.1 Leiomyosarcoma

Uterine leiomyosarcoma is often identified inci-
dentally following a hysterectomy or myomec-
tomy for presumed uterine leiomyomas. The
standard surgical management for women with
known leiomyosarcoma is a hysterectomy often
coupled with a bilateral salpingo-oophorectomy

(BSO) in postmenopausal women. The role of a
BSO has been questioned due to a growing body
of literature failing to demonstrate a survival ben-
efit. For those with disease outside of the uterus,
the role of cytoreduction is controversial and not
clearly  understood. The role of a
lymphadenectomy is also uncertain. Any bulky
nodes should be removed. Standard staging
when disease is confined to the uterus is question-
able since the risk of nodal metastasis is low
(Kapp et al. 2008; Major et al. 1993). In patients
with an incidental finding of leiomyosarcoma on
final pathology, a return to the operating room for
“staging” is not indicated. Imaging to identify
extrauterine disease is recommended.

The role of chemotherapy, radiation therapy, or
a combination of the two is undetermined. Adju-
vant therapy for early stage disease is especially
controversial. As such, enrollment on a clinical
trial should be recommended. The NCCN recom-
mends observation versus consideration for che-
motherapy, with docetaxel and gemcitabine being
the preferred regimen. Other suggested regimens
are listed in the Uterine Cancer guidelines (NCCN
2012).

With  respect to  recurrent  disease,
leiomyosarcoma commonly recurs in the lungs,
liver, abdomen, pelvis, and retroperitoneal lymph
nodes. Local recurrences in patients with a
prolonged progression free survival can be man-
aged with surgical intervention. For patients with
a local recurrence who are not ideal surgical can-
didates, radiation therapy can be considered. Che-
motherapy is the recommended approach for
women with recurrent metastatic disease. The
combination of gemcitabine and docetaxel is
supported by multiple clinical trials. In the setting
of recurrent disease, the chemotherapeutic agent
of choice is often dictated by performance status,
medical history, and patient choice. In the setting
of recurrent metastatic disease, palliation is the
goal of chemotherapy (NCCN 2012).

10.2 Adenosarcoma

Treatment for adenosarcoma of the uterus is hys-
terectomy with bilateral salpingo-oophorectomy



in postmenopausal women. As ovarian metastasis
is uncommon, the ovaries can be left in
premenopausal women. Lymphadenectomy is
not required in disease confined to the uterus. As
most adenosarcomas contain an endometrial stro-
mal sarcoma component, adjuvant therapy should

follow the ESS guidelines (Friedlander
et al. 2014).
10.3 Endometrial Stromal Sarcoma

Hysterectomy is the primary treatment for early
endometrial stromal sarcoma. Ovarian conserva-
tion may be considered in young women with
small tumors. The role of lymphadenectomy is
not well defined in this disease. In recurrent or
advanced disease, cytoreductive surgery should
be considered. As the rate of hormone receptor
positivity is very high in endometrial stromal sar-
coma, hormone therapy is recommended in
advanced or recurrent low-grade disease. In
high-grade disease, cytotoxic chemotherapy
should be considered (NCCN 2012). Radiation
therapy is often used for palliation as adjuvant
pelvic radiation has not been shown to improve
survival (Amant et al. 2014).

11 Conclusion

Uterine cancer is the most common gynecologic
malignancy with a rising incidence in the United
States. Endometrial cancers are associated with
obesity and genetic syndromes such as HNPCC.
They are histologically divided into type I and
type II malignancies, with type I cancers usually
being early stage and often curable. Type II can-
cers tend to be more aggressive and more often
diagnosed at later stages of disease. Cancers of the
uterine body include sarcomas such as
leiomyosarcoma, adenosarcoma, and endometrial
stromal sarcoma.

Abnormal uterine bleeding is the most com-
mon presenting symptom and should be evaluated
with an endometrial biopsy. Following a diagno-
sis of uterine cancer, surgical staging is often
performed. There are still many controversies
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regarding the need for a lymphadenectomy, and
it is uncertain which patients need a complete
lymph node dissection for prognostic information
and guidance of therapy. Laparoscopic, robotic,
and open approaches to staging are considered
equivalent for cancer therapy and only differ in
their operative risks.

The need for adjuvant therapy is determined by
pathologic risk factors for recurrence. Patients at
low risk for disease recurrence need no treatment
after surgery. Those with an intermediate risk may
benefit from chemotherapy and/or radiation.
Patients with a high risk of recurrence need che-
motherapy and radiation. All patients with a his-
tory of uterine cancer will need surveillance for
recurrence of disease with frequent exams and
biopsy of any suspicious lesion. Treatment of
recurrent disease depends on the timing and loca-
tion of recurrence.
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Abstract

Endometrial hyperplasia (EH), a known pre-
cursor to endometrial adenocarcinoma, is a
common gynecologic diagnosis among
women, typically resulting from an increase
in endogenous or exogenous unopposed estro-
gen. EH is a histologic diagnosis that is char-
acterized by one of the two classification
schemas: either the widely used WHO94
criteria or the more standardized endometrial
intraepithelial neoplasia (EIN) criteria. The
risk of progression to cancer varies and
depends on the severity of the lesion. Lesions
with atypia have the highest risk of progression
to cancer and the diagnosis of concurrent endo-
metrial cancer. EH mainly effects perimeno-
pausal or postmenopausal women. Significant
risk factors for EH include obesity, chronic
anovulation as seen in disorders such as
PCOS, estrogen only hormone replacement,
tamoxifen use, and Lynch syndrome. Clinical
manifestations include abnormal uterine bleed-
ing, postmenopausal bleeding, or atypical
endometrial glands on pap smear, which
require a diagnostic workup in peri-/
postmenopausal women. Transvaginal ultra-
sound (TVUY) is typically the first diagnostic
study to be performed in a woman with abnor-
mal uterine bleeding (AUB). Either office
endometrial biopsy (EMB) or dilation and
curettage (D&C) with or without hysteroscopy
can be performed to diagnose EH. When EH is
diagnosed, management includes surveillance,
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hormone therapy, or hysterectomy and choice
of therapy depends on the type of EH, potential
risk for endometrial cancer, and patient char-
acteristics (i.e., desire to maintain fertility and
surgical candidacy). There are no current rec-
ommendations for screening for endometrial
hyperplasia in the general population.

Keywords

Endometrial hyperplasia + Endometrial
intraepithelial neoplasia ¢ Abnormal uterine
bleeding < Postmenopausal bleeding -«
Unopposed estrogen ¢« Endometrial cancer

1 Introduction

Endometrial hyperplasia is a common condition
defined histologically as an abnormal overgrowth
of endometrial glands contained within the uterus.
Clinically, it is important to recognize this condi-
tion as a precursor and marker for endometrial
adenocarcinoma, the most common gynecologic
cancer among American women (ACOG 2015;
Armstrong et al. 2012; Trimble et al. 2012).

Normal endometrium changes throughout the
menstrual cycle in response to estrogen and pro-
gesterone. Estrogen causes the endometrial lining
to thicken by proliferation. After ovulation, the
corpus luteum produces progesterone. If preg-
nancy is to occur, progesterone stabilizes the
endometrium by inhibiting proliferation and stim-
ulating differentiation. If pregnancy does not
occur, progesterone production decreases and
allows for shedding of the endometrial lining
(Trimble et al. 2012).

Typically, in endometrial hyperplasia,
unopposed estrogen (i.e., a lack of progesterone)
causes the endometrial glands to proliferate such
that there is an increase in gland to stroma ratio.
Thus, endometrial hyperplasia affects those
women that have intermittent or absence of ovu-
lation (i.e., PCOS) or those women that have
higher levels of circulating estrogens postmeno-
pausally (i.e., HRT, obesity). The most common
clinical manifestation of hyperplasia is abnormal
uterine  bleeding, which always requires
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diagnostic evaluation in a perimenopausal or post-
menopausal woman. The mainstay of manage-
ment of hyperplasia is the detection or
prevention of endometrial cancer. This chapter
will discuss the classification, epidemiology and
risk factors, diagnosis, and management of endo-
metrial hyperplasia.

2 Histology and Classification

The classification of endometrial hyperplasia is
based on histology. There are currently two diag-
nostic classification systems used to categorize
endometrial hyperplasia; the World Health Orga-
nization 1994 classification schema and the Endo-
metrial Intraepithelial Neoplasia (EIN) diagnostic
schema (Table 1).

2.1 WHO Classification

The WHO classification system divides endome-
trial hyperplasia into four subcategories based on
glandular complexity and nuclear atypia (Fig. 1).
The four subcategories include: (1) simple hyper-
plasia, (2) complex hyperplasia, (3) simple hyper-
plasia with atypia, and (4) complex hyperplasia
with atypia. Simple hyperplasia is defined histo-
logically as an overall increase in the number of
endometrial glands with mild crowding. Fre-
quently the glands exhibit dilation. Complex
hyperplasia consists of a greater than 50 % gland
to stromal ratio (“crowding”), which is a much
higher ratio than that seen for simple hyperplasia.
Additionally, the glands typically appear disorga-
nized with mitoses present. In either simple or
complex hyperplasia, the glandular cells may
also show features of nuclear atypia. Nuclear
atypia refers to the presence of nuclear enlarge-
ment, prominent nucleoli, or rounded nuclei (nor-
mally elongated) with either evenly or irregularly
dispersed chromatin.

The widespread use of this classification
schema is based on retrospective data showing
correlation of risk of endometrial cancer with the
presence or absence of nuclear atypia. The risk of
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Table 1 Classification systems used for defining precancerous endometrial lesions

World Health Organization 1994 (WHO 94) classification system

Class Risk of progression (%)
Simple 1

Complex 3

Simple with atypia 8

Complex with atypia 29

Treatment

Hormone therapy

Hormone therapy or surgical treatment
Surgical treatment or hormone therapy®
Surgical treatment or hormone therapy®

Endometrial intraepithelial neoplasia (EIN) classification system

Class
Benign hyperplasia

Diagnostic criteria

Endometrial intraepithelial
neoplasia

Topographically diffuse
Gland area > stromal area

Exclusion of EIN or cancer

Cells of lesion are cytologically different

from background

Max linear dimension > 1 mm
Exclusion of carcinoma and “benign

mimics”

Endometrial cancer N/A

Risk of

malignancy Treatment

0.60 % Hormone therapy or
surveillance

19 % Hormone therapy or
surgery

N/A Surgery

“Hormone therapy in these cases is reserved for women who desire to preserve fertility or for women who are poor surgical
candidates or decline surgical treatment after being appropriately counseled References: (Armstrong et al. 2012; Com-
mittee on Gynecologic Practice and Society of Gynecologic Oncology 2015; Trimble et al. 2012)

progression to endometrial cancer in a woman
with simple hyperplasia is exceedingly low
(1 %), while the risk of progression in a woman
with complex atypical hyperplasia is as high as
29 %, requiring invasive treatments (Table 1;
Kurman et al. 1985; Lacey et al. 2010). In this
sense, the WHO classification system correlates
well with risk of progression and is currently the
most commonly used schema by pathologists.
Although this classification system has been in
use for many years, it has never been subjected to
rigorous verification, putting into question the
validity of this schema. Furthermore, two of the
subcategories of classification are relatively rare
in the population, simple EH with atypia and
complex EH without atypia. Simple EH is thought
to be a benign lesion resulting from estrogen
effect, whereas atypical EH is thought to be a
precancerous lesion resulting from the combina-
tion of estrogen effect and genetic effects; thus
some experts question the biologic significance of
simple hyperplasia as it is overall benign and may
frequently spontaneously resolve. Additionally,
some experts have questioned the WHO classifi-
cation given that each of the subclasses fails to be

tied to a specific or different treatment option.
Rather, largely the same treatments have been
offered across EH subtypes.

The largest limitation of the WHO classifica-
tion system is that there are no specific criteria for
histologic diagnosis and thus interpretation is sub-
jective and leads to high interobserver variability,
especially when diagnosing cellular atypia. In a
large prospective multicenter cohort study of
complex EH with atypia, unanimous agreement
of a diagnosis among three pathologists was
observed in less than half of all diagnoses, and
pathologists agreed with the initial diagnosis in
only 38 % of cases (Zaino et al. 2006). For this
reason, many have recommended the use of the
EIN classification system rather than the WHO
system, although this has not been universally
adopted.

2.2 EIN System

The EIN classification system, developed and
introduced by the International Endometrial Col-
laborative Group, uses three subcategories to
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Simple hyperplasia with atypia

Fig. 1 Histology of endometrial hyperplasia (Originally
published in Hoffman BL, Schorge JO, Schaffer JI,
Halvorson LM, Bradshaw KD, Cunningham FG: Williams
Gynecology , 2nd Edition” with kind permission of The
McGraw-Hill Companies, Inc. All rights reserved. Photo-
micrographs display normal proliferative endometrium
contrasted with different types of hyperplastic endome-
trium. (a). This high-power view of normal proliferative
endometrium shows regularly spaced glands composed of
stratified columnar epithelium with bland, slightly elongate
nuclei and mitotic activity. (b). In simple hyperplasia,
glands are modestly crowded and typically display normal
tubular shape or mild gland-shape abnormalities. Nuclei
are bland. (c). In this case, glands are only mildly crowded,

i

Complex hyperplasia with atypia

but occasional glands, such as the one pictured in this high-
power view, have nuclear atypia characterized by nuclear
rounding and visible nucleoli. Cytologic atypia accom-
panies complex hyperplasia more often than it does simple
hyperplasia. (d). In complex hyperplasia, glands are more
markedly crowded and sometimes show architectural
abnormalities such as papillary infoldings. In this case,
gland profiles are fairly regular but the glands are markedly
crowded. (e). Glands are markedly crowded and some
show papillary infoldings. Nuclei show variable nuclear
atypia. Some of the atypical glands have an eosinophilic
cytoplasmic change (Photographs contributed by
Dr. Kelley Carrick))
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define abnormal endometrial tissue based on
quantitative pathologic criteria (Committee on
Gynecologic Practice and Society of Gynecologic
Oncology 2015). The three subcategories include:
(1) benign endometrial hyperplasia, (2) endome-
trial intraepithelial neoplasia, and (3) carcinoma.
The pathologic diagnostic criteria of endometrial
intraepithelial neoplasia include lesions that have
a minimum dimension of 1 mm, increased gland
to stroma ratio, a difference in cytology of the
lesion as compared to the background tissue, and
the exclusion of benign mimics (i.e., polyps,
secretory endometrium, effects of exogenous
estrogen), and cancerous lesions (Table 1). These
criteria can be applied clinically by pathologists or
by using formal computerized analysis to assign a
D score, which correlates specifically to benign
tissue versus EIN. The development of this spe-
cific criteria using histomorphologic, genetic,
clinical, and biological data attempts to truly dif-
ferentiate precancerous lesions from benign
lesions while maintaining a high degree of sensi-
tivity for detecting precancerous lesions. In a pro-
spective multicenter study using the D score to
assign a diagnosis of EIN, the classification sys-
tem was shown to have a 100 % sensitivity in
detecting progression to cancer and a 38 % posi-
tive predictive value, compared to the 91 % sen-
sitivity and 16 % positive predictive value of the
WHO classification system (Baak et al. 2001). In
addition, the EIN system has shown that
interobserver reproducibility of the EIN system
is greater than the WHO94 (Hecht et al. 2005).
Although the EIN criteria represent a more
quantitative classification system than the
WHO94 criteria, the latter represent a more
widely used classification system. Thus, most
studies use the WHO94 classification system
when performing analyses, and most of the cur-
rent knowledge, including epidemiologic risk fac-
tors and management strategies, pertain
specifically to the four-tier classification of
EH. Epidemiology studies of EIN remain limited.
The EIN nomenclature and system, however, falls
in line with the nomenclature of other precancer-
ous lesions of the gynecologic tract, for example,
vulva intraepithelial neoplasia (VIN) or cervical
intraepithelial neoplasia (CIN). Currently, the EIN

classification system lumps all premalignant
lesions into a single category. Current research is
attempting to further divide the EIN category into
grades or classes, to further delineate which
lesions are more severe and to determine which
lesions would be responsive to hormonal treat-
ment versus require surgical management (Mutter
2000). Still, the EIN classification system is cur-
rently the preferred schema of the American Con-
gress of Obstetricians and Gynecologists and the
Society of Gynecologic Oncologists for classify-
ing abnormal endometrial epithelium given the
quantitative and reproducible nature of this clas-
sification system.

3 Epidemiology

Endometrial hyperplasia mainly effects postmen-
opausal women and women in their later repro-
ductive years with irregular ovulation. This
disorder has historically and most commonly
been classified by the WHO criteria, and thus
much of the epidemiologic data focus on the sub-
categories of this classification system. Endome-
trial hyperplasia affects approximately one out of
1000 women annually (Lacey et al. 2012). This
condition is highest in women aged 50-54 and
rare in women less than 30 years of age. The
incidence of endometrial hyperplasia decreases
after the age of 70. In asymptomatic postmeno-
pausal women, the prevalence of endometrial
hyperplasia with and without atypia is 0.54 %
and 4.86 %, respectively (Gol et al. 2001).

4 Risk Factors

Risk factors for endometrial hyperplasia are gen-
erally similar to that of endometrial cancer. There
is a strong association with disorders that involve
exposure of the endometrium to an increase in
either endogenous or exogenous unopposed estro-
gens. Thus, some of the most notable risk factors
include Tamoxifen use, obesity, and polycystic
ovarian syndrome (chronic anovulation). Other
risk factors include Lynch syndrome, nulliparity
and infertility, and diabetes.



4.1 Obesity

Obesity is associated with a higher level of circu-
lating endogenous estrogens, which is secondary to
the conversion of androstenedione from adipose
tissue to estrone, increased rates of anovulation,
and a decrease in circulating sex hormone globu-
lins. There is a proportional relationship between
BMI and risk of endometrial hyperplasia. Obese
women have approximately six times the risk of
endometrial hyperplasia compared to nonobese
women (Balbi et al. 2012). In morbidly obese
postmenopausal women (BMI > 40), the risk of
endometrial hyperplasia with atypia is as high as
eightfold. In morbidly obese premenopausal
women, this risk is estimated to be as high as
13-fold, possibly suggesting an earlier age of

diagnosis in women with obesity (Epplein
et al. 2008).
4.2 Polycystic Ovarian Syndrome

Polycystic ovarian syndrome (PCOS), an endocri-
nologic disorder that is associated with chronic
anovulation, affects approximately 8-12 % of
women of reproductive age (March et al. 2010).
Women with PCOS have a threefold increased
risk of endometrial cancer (Haoula et al. 2012).
Among women with PCOS, the prevalence of
endometrial hyperplasia is estimated to be approx-
imately 35-49 %, with a prevalence of approxi-
mately 13 % for atypia (Cheung 2001;
Tingthanatikul et al. 2006). The association of
PCOS with endometrial hyperplasia is thought to
be due to chronic anovulation. PCOS is also asso-
ciated with obesity and diabetes, which are both

independent risk factors for endometrial
hyperplasia.
4.3 Hormone Replacement Therapy

(HRT)

HRT, with either unopposed estrogen or estrogen
and progesterone combinations, has been used for
decades to combat the unacceptable effects of
declining endogenous estrogens in women at the
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time of menopause. Long-term use of unopposed
estrogen for the relief of vasomotor symptoms
related to menopause is associated with a 10-20-
fold increase risk of endometrial cancer (ACOG
2015). Use of unopposed estrogen as HRT is
associated with a 5-fold to as high as 16-fold
increase in the likelihood of developing endome-
trial hyperplasia with high doses or prolonged use
(Lethaby et al. 2000). The estimated prevalence of
women who use a moderate dose of estrogen
alone for up to 3 years is 28 % for simple endo-
metrial hyperplasia, 23 % for complex endome-
trial hyperplasia, and 11.8 % for endometrial
hyperplasia with atypia (Judd et al. 1996). The
risk of progression is likely similar to that of any
woman in the general population that carries the
diagnosis of EH. Addition of progesterone to the
HRT regimen greatly reduces the risk of endome-
trial hyperplasia. Thus, the recommended use of
estrogen replacement therapy includes using the
lowest dose for the shortest duration possible. In
addition, the use of combined progesterone in
continuous or cyclic fashion to counteract the
proliferative effects of estrogen alone is
recommended (ACOG 2015).

4.4  Tamoxifen Use

Tamoxifen is a selective estrogen receptor modu-
lator (SERM), which acts as an estrogen antago-
nist in breast tissue and thus is used to prevent and
treat breast cancer. Unlike other SERMs, such as
raloxifene, tamoxifen acts as an estrogen receptor
agonist in endometrial tissue, thus its use is asso-
ciated with an increase in risk of EH and endome-
trial cancer (approx. 2.5-fold increase in risk)
(ACOG 2015). This effect is evident in postmen-
opausal women rather than premenopausal
women (Fisher et al. 2005). The incidence of EH
among women with long-term use of tamoxifen is
estimated to be 4.4 per 1000 women annually
(Runowicz et al. 2011). In women with breast
cancer who are treated with tamoxifen and also
have a preexisting endometrial hyperplasia, the
risk of progression to a higher grade of EH or
endometrial cancer is approximately 20 % (Garuti
et al. 2006).
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4.5 Lynch Syndrome

Lynch syndrome, also known as hereditary
nonpolyposis colorectal cancer (HNPCC), is a
highly penetrant autosomal-dominant condition
associated with an increased risk of the early
onset of a variety of cancers, including endome-
trial cancer and colon cancer. The syndrome is
characterized by an inherited defect in mismatch
repair genes. The lifetime risk of endometrial can-
cer in women with lynch syndrome is estimated to
be as high as 60 % and may exceed the risk of
colorectal cancer (Committee on Practice Bulle-
tins- Gynecology and Society of Gynecologic
Oncology 2014). Up to 18 % of women with
lynch syndrome will develop endometrial cancer
prior to the age of 40. Although the risk of endo-
metrial hyperplasia in women with Lynch syn-
drome is unknown, studies have shown a
prevalence of 2.8-4.5 % of EH among women
with Lynch syndrome undergoing surveillance
screening with endometrial biopsy (Nebgen
et al. 2014).

4.6 Reproductive Factors

Nulliparity and infertility have both been shown
to be independent risk factors for EH in
premenopausal women with abnormal uterine
bleeding (Farquhar et al. 1999). Increasing parity
is inversely proportional to the risk of EH among
premenopausal women (Epplein et al. 2008).

5 Clinical Presentation

The most common clinical manifestation of endo-
metrial hyperplasia is abnormal uterine bleeding
(AUB). In women with postmenopausal bleeding,
the prevalence of hyperplasia is as high as 15 %,
compared to a prevalence of <6 % in asymptom-
atic women (Espindola et al. 2007). In perimeno-
pausal women with AUB — characterized as
prolonged, heavy, or irregular menstrual cycles —
the prevalence of endometrial hyperplasia is esti-
mated to be 10-36 % (Ash et al. 1996; Jetley
etal. 2013). Depending on the histologic findings,

the risk of endometrial hyperplasia progressing to
cancer is as high as 29 % and the risk of concom-
itant endometrial cancer is 42 %. Thus, it is
important to perform a diagnostic evaluation in
any woman over the age of 45 with postmeno-
pausal bleeding or AUB. In women under the age
of 45 with AUB, whether or not to perform a
diagnostic evaluation depends on risk factors
and clinical suspicion (i.e., risk factors, persis-
tence of symptoms). Occasionally, abnormal
endometrial cells can be seen on cervical cytology
in asymptomatic women. A finding of adenocar-
cinoma on cytology requires diagnostic evalua-
tion in all women. Atypical glandular cells on
cytology in women greater than 35 years of age
or in women less than the age of 35 who are
symptomatic (AUB) is a worrisome finding that
requires evaluation of the endometrium. Postmen-
opausal women with endometrial cells on cervical
cytology also require diagnostic evaluation of the
endometrial cavity. Asymptomatic
premenopausal women with findings of benign
endometrial cells on cervical cytology do not
require further workup (ACOG 2013).

6 Diagnostic Evaluation

The algorithm for diagnostic evaluation for
women greater than the age of 45 with a clinical
presentation concerning for endometrial hyper-
plasia is outlined in Fig. 2. Transvaginal ultra-
sound (TVUS) has a high negative predictive
value for endometrial cancer and can be reliably
used as the initial test in the diagnostic workup
when evaluating a postmenopausal woman with
bleeding. In a postmenopausal woman with a
endometrial stripe less than or equal to 4 mm,
the risk of cancer is less than 1 %. In perimeno-
pausal woman, ultrasound is less useful in ruling
out endometrial carcinoma based on EMS; how-
ever, it can be used to detect any focal lesion or
grossly thickened endometrial stripe (ACOG
2015). Any postmenopausal woman with an
EMS of >4 mm or a focal lesion on TVUS
requires endometrial sampling with either an
endometrial biopsy (EMB) or dilation and curet-
tage (D&C).
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Fig. 2 Algorithm for the diagnostic evaluation for suspected endometrial hyperplasia (*It is reasonable to repeat EMB
with one insufficient result. After two insufficient results, dilation and curettage is indicated)

EMB can be performed in the office setting and
is the gold standard diagnostic test in the setting of
abnormal uterine bleeding and/or abnormal ultra-
sound findings. Because EMB can be done in an
outpatient setting rather than in the OR, several
advantages exist for an EMB over a D&C

including less procedural time, minimal anesthe-
sia (if any), less cost, need for minimal cervical
dilation (if any), and decreased risk of uterine
perforation. However, the ability for EMB to
detect endometrial disease depends on whether
the endometrial disease is focal or global. On
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average, EMB samples approximately 4 % of the
endometrial surface. Based on a metaanalysis, the
endometrial pipelle technique of EMB has a sen-
sitivity of 81 % and a specificity of 98 %, and the
detection rates for endometrial cancer in postmen-
opausal and premenopausal women are 99.6 %
and 91 %, respectively (Dijkhuizen et al. 2000).
The negative predictive value for detecting endo-
metrial cancer in women with complex atypical
hyperplasia is higher for D&C than EMB (69 %
vs. 55 %) (Suh-Burgmann et al. 2009). Thus it is
not unreasonable to perform a D&C prior to hys-
terectomy, particularly if it would change surgical
management regarding hysterectomy and possible
staging strategies if concomitant endometrial can-
cer were known to exist.

In approximately 4-15 % of women, an EMB
will return with insufficient tissue for cytological
evaluation. Postmenopausal women or women
with a thin EMS have a higher likelihood of
insufficient sampling (Elsandabesee and Green-
wood 2005; Polena et al. 2007). If an insufficient
result is obtained, it is reasonable to either repeat
the EMB or proceed with D&C. After two insuf-
ficient results, endometrial sampling with D&C is
indicated. In a postmenopausal woman, if the
EMB is negative but the bleeding abnormality
persists, D&C is indicated. The American Con-
gress of Obstetricians and Gynecologists recom-
mends a hysteroscopy with D&C for detection of
any focal lesions that may be present (Committee
on Gynecologic Practice and Society of Gyneco-
logic Oncology 2015).

7 Management

In a patient who has been newly diagnosed with
endometrial  hyperplasia  or  endometrial
intraepithelial neoplasia, after concurrent adeno-
carcinoma has been ruled out, the goal of treat-
ment is prevention of progression to endometrial
cancer. Generally, management options include
surveillance, medical management, and surgical
management. When choosing between these man-
agement options, the potential of concurrent
malignancy or progression to endometrial cancer,

desire to preserve fertility, and surgical candidacy
must all be considered. While surgical manage-
ment is an effective and definitive means of
treating higher-risk endometrial hyperplasia in
women who have completed childbearing,
nonsurgical treatment options are not as well
defined for EH.

7.1 Surveillance

Surveillance by serial EMB is a management
option for patients with either hyperplasia with-
out atypia (WHO classification) or benign hyper-
plasia (based on EIN classification). The risk of
progression to endometrial cancer for these enti-
ties is 1-3 % for hyperplasia without atypia
(based on WHO) or 0-2 % for benign hyperpla-
sia (based on EIN classification), respectively
(Baak et al. 2005; Kurman et al. 1985). Further-
more, spontaneous regression has been estimated
to be approximately 70 % in women with hyper-
plasia without atypia (Reed et al. 2009). Although
not the recommended management option, given
the low risk of progression and high rate of
regression, it is reasonable to monitor patients
who either have a contraindication to progestin
therapy or who decline medical/surgical manage-
ment. These patients should be evaluated by
EMB every 3—6 months until normal endome-
trium is found. There is not a defined time point
for declaring failure to regress; however, most
studies have shown median time to regression
on hormonal management to be approximately
6 months, and therefore 6 months is likely a
reasonable window for conservative management
as well. Once regression is achieved, it is also
worth considering repeat EMB to ensure stability
of regression, and it is important to resample the
endometrium in the future if abnormal uterine
bleeding recurs.

7.2 Medical Management

Medical management involves the use of hor-
mone therapy to reverse EH. It is the first-line
treatment in women with hyperplasia without
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Table 2 Progestin therapies commonly used for treatment of Endometrial Hyperplasia or EIN

Hormone Route Dosage
Medroxyprogesterone | Oral 10-20 mg
Acetate (MPA)? daily or
cyclic 12-14
days/month
Megestrol Acetate Oral 40-320 mg
(MA)* daily
Micronized Vaginal 100-200 mg
progesterone daily or
cyclic 12-14
days/month
Depot Intramuscular | 150 mg
medroxyprogesterone every
3 months
Levonorgestrel Intrauterine 20 mcg/day
releasing
device

Comment Common side effects
Irregular bleeding, acne,

abdominal pain/nausea

First-line therapy for
non-atypical hyperplasia.
Cyclic therapy may be
superior to continuous
More potent than MPA
thus usually reserved for
women with atypical
hyperplasia

Weight gain, abdominal
pain/nausea/diarrhea,
Insomnia/mood swings,
hypertension, alopecia
For use in women without

atypia

Amenorrhea, acne, Weight
gain, headache

Regressions rates are
likely similar to that of oral
MPA

Estimated to be more
effective than oral therapy.

Amenorrhea, abdominal
pain, acne, irregular
bleeding (first 90 days after
insertion)

*Regression rates overall for oral progestin therapy based on systematic review is 66-69 %. These regimens have been
shown to have poor compliance compared to the IUD (Armstrong et al. 2012; Committee on Gynecologic Practice and
Society of Gynecologic Oncology 2015; Gallos et al. 2010; Guven et al. 2001; Trimble et al. 2012)

atypia or benign hyperplasia as, again, the risk of
progression to cancer is low. In women with
atypical hyperplasia or EIN, medical manage-
ment is acceptable in patients who wish to pre-
serve fertility or who are poor surgical
candidates. In women desiring to spare fertility,
the goals of management are complete clearance
of the disease, return of normal endometrial func-
tion, and prevention of invasive endometrial can-
cer. In patients who are poor surgical candidates
(i.e., elderly patient with multiple comorbidities),
the goals of management include disease stabili-
zation and risk reduction of developing endome-
trial cancer.

Progestin is the most commonly used hormone
to treat EH. In normal endometrium, progesterone
counterbalances the endometrial proliferation
caused by estrogen and stimulates secretory dif-
ferentiation (Kim and Chapman-Davis 2010). In
precancerous lesions, the mechanism by which
progesterone is therapeutic involves apoptosis in
neoplastic endometrial glands associated with tis-
sue sloughing during withdrawal shedding, as
well as activation of progestin receptors, which
leads to stromal decidualization and thinning of

the endometrium (Kim and Chapman-Davis
2010). When used to treat EH, progestins have
an impact on the endometrial lining as early as
10 weeks after initiation.

Progestin has been shown to be clinically
effective in treating endometrial hyperplasia in a
variety of routes, doses, and formulations (Table 2)
A pooled analysis has estimated regression rates
with use of oral therapy to be 66—69 % (Gallos
et al. 2010). Medroxyprogesterone acetate (MPA)
and megestrol acetate (MA) are the most common
progestin therapies. MA is known to be more
potent than MPA, thus MA is typically used as
first line in women with EH with atypia. In one
prospective study, regression rates with the use of
MA were as high as 90 %. MPA may be adminis-
tered via oral or intramuscular routes. Studies
comparing various routes and formulations of
oral progestin therapy have been inconclusive,
thus an optimal regimen has not been determined.
However, multiple single arm and retrospective
studies of progestin-based therapies have been
conducted and have been deemed acceptable for
use (of any of the aforementioned regimens).
Limited data exists for the use of vaginal
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progesterone in endometrial hyperplasia; how-
ever, the estimated regression rate is 90 % in
women with simple and complex hyperplasia
without atypia (Affinito et al. 1994). For repro-
ductive aged women without a contraindication to
estrogen, combined oral contraceptives (COC)
may be used, though these are typically used to
manage women with EH without atypia. COCs
are estimated to reduce the risk of endometrial
cancer by approximately 50 %.

In addition to systemic hormone therapy, the
levonorgestrel-releasing  intrauterine  device
(IUD) provides a feasible and possibly superior
alternative to oral therapy. The local acting pro-
gesterone has a stronger effect on the endome-
trium while having lower systemic progesterone
levels, reducing the incidence of side effects. The
estimated regression rates for non-atypical and
atypical hyperplasia with the use of the levonor-
gestrel IUD are 90 % and 96 %, respectively
(Gallos et al. 2010). A recent metaanalysis com-
paring the levonorgestrel IUD with oral proges-
terone therapy suggest that the IUD is
approximately three times as effective as oral pro-
gestin therapy with continual use for 6 months
(Abu Hashim et al. 2015).

The median time to regression in most studies,
defined by a biopsy revealing normal endome-
trium, is approximately 6 months, after which if
abnormal endometrium still exists, treatment fail-
ure is probable (Mentrikoski et al. 2012). Proges-
tin therapy should be continued for at least
12 months in women who do not desire pregnancy
or until progression is identified. In women who
desire pregnancy, oral progestins should be con-
tinued for 3—6 months or until EH is no longer
found on endometrial biopsy.

Endometrial sampling can be performed via
EMB and is usually performed at 3—6 month
intervals. EMB can be performed with an IUD in
place. D&C can also be performed for surveil-
lance and is usually repeated every 3—6 months.
EMBs generally can be done in the office whereas
D&C’s frequently require the operating room. For
women who have a persistent or progressive
lesion, surgical management should be considered
on an individual basis.

7.3 Surgical Management
Total hysterectomy with or without bilateral
salpingo-oophorectomy (BSO) is the most effec-
tive treatment for either atypical hyperplasia
(AH) or EIN and provides definitive assessment
of a possible occult carcinoma. Independent risk
factors for concurrent endometrial cancer include
age, obesity, and complex hyperplasia with atypia
(Matsuo et al. 2015). Thus, this treatment option is
the standard of care for EIN or AH in women who
are done with childbearing, especially those with
the aforementioned risk factors. Hysterectomy is
also indicated in patients with EH with or without
atypia if medical management has failed. Hyster-
ectomy is curative for patients with a final post-
operative diagnosis of endometrial hyperplasia.
Surgical approaches include abdominal, vagi-
nal, and minimally invasive approaches with lap-
aroscopic or robotic technique. All modalities are
acceptable and depend on clinical and patient-
specific factors, as well as the skill of the surgeon
and the extent of the procedure. For example,
clinical patient factors such as complex anatomy,
uterine size, body mass index, and prior surgical
history should all be considered when determin-
ing route of hysterectomy. Currently, vaginal hys-
terectomy is recommended as the preferred route
for performing hysterectomy for nonmalignant
conditions (Aarts et al. 2015). However, it is
important to note that it may be technically diffi-
cult to perform a BSO from a vaginal approach,
and surgical staging (i.e., retroperitoneal
lymphadenectomy) cannot be performed. It is
also preferred that the hysterectomy not require
any form of morcellation or deconstruction of the
uterus as it may disrupt proper evaluation of the
endometrium, particularly when looking for
occult cancer and may potentially cause iatrogenic
metastases if cancer were present. Thus uterine
size must be accounted for if considering a vaginal
or minimally invasive approach (which typically
requires delivering the uterus through the vagina).
If endometrial cancer is identified, one must
also consider the strategy for surgical staging. In
general, it may be challenging to diagnose occult
endometrial cancer on intraoperative uterine
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analysis or frozen section. In one study, the nega-
tive predictive value for identifying endometrial
cancer in patients with complex hyperplasia with
atypia was only 73 % (Morotti et al. 2012). Thus
it is possible that over one quarter of patients who
have endometrial cancer may not be detected by
use of frozen section. Therefore, it is generally
most effective to identify endometrial cancer in
formalin fixed paraffin embedded tissue rather
than by frozen section assessment. Surgeons
may worry that the patients would then require a
second surgery if endometrial cancer were identi-
fied on the permanent analysis of the hysterec-
tomy specimen. However, the majority of these
occult endometrial cancers are low grade, early
stage cancers, which do not necessarily require
lymphadenectomy; simple hysterectomy would
be considered complete and definitive treatment.
The premise of this staging strategy is based on a
schema developed at the Mayo clinic, by which
endometrial cancer cases of low grade (1-2), less
than 2 cm tumor diameter on intraoperative eval-
uation and less than 50 % myometrial invasion by
frozen section, do not require lymphadenectomy,
as the chance of identifying metastases is about
1 % or less (Bogani et al. 2014; Mariani
et al. 2000, 2008)

Whether or not to perform a bilateral salpingo-
oophorectomy (BSO) depends on the presence or
absence of endometrial cancer, patient character-
istics, and presence of a primary indication for
BSO. There is ovarian involvement in approxi-
mately 5 % of endometrial cancer cases and BSO
is indicated in known endometrial cancer cases.
However, there are no current standardized rec-
ommendations about whether or not to perform a
BSO for EH. In general, it has not been required.
However, in most cases, there is relatively low
surgical risk to performing a BSO. That being
said, if a vaginal hysterectomy is performed, a
separate abdominal approach either open or min-
imally invasive may be required to access the
adnexa located high on the pelvic brim and com-
plete the BSO. In postmenopausal women, it is
reasonable to perform a BSO. In premenopausal
women, however, risks of BSO including possible
loss of bone density, increased cardiovascular
events, and early onset of menopausal symptoms
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including hot flashes, decreased libido, and
disrupted sleep patterns must be considered.
Thus, in premenopausal women, BSO at the
time of hysterectomy is not required unless there
are other indications for removal of the ovaries.
This must be considered against the risk of need-
ing a separate surgery in the future for BSO.

Supracervical hysterectomy is contraindicated
in patients with endometrial hyperplasia or EIN.
The American Congress of Obstetricians and
Gynecologists recommends against this approach
because of concerns for underlying malignancy,
which can reside in the lower uterine segment
(ACOG 2007; Committee on Gynecologic Prac-
tice and Society of Gynecologic Oncology 2015).
Hyperplasia can also reside in the lower uterine
segment and there is risk of retained endometrium
with supracervical hysterectomy. Morcellation
and endometrial ablation are absolutely
contraindicated in the surgical management of
endometrial hyperplasia as morcellation has been
associated with spread of occult cancers and endo-
metrial ablation has an unknown effectiveness in
treatment for hyperplasia because it is difficult to
assess the endometrial lining after this procedure
is performed.

8 Screening and Prevention

There currently are no recommendations for rou-
tine screening for endometrial hyperplasia
(or endometrial cancer) in the asymptomatic gen-
eral population. Lifestyle modifications, prophy-
lactic medical management, and/or prophylactic
surgery are indicated for some patients based on
risk factors. In obese women or women with dia-
betes, lifestyle modifications such as diet, exer-
cise, and weight loss, are recommended. In
women with diabetes, glucose lowering agents
such as metformin may decrease the risk of EH
or endometrial cancer, although the evidence
remains very preliminary and controversial and
is limited to retrospective studies. In women
with chronic amenorrhea or PCOS, progestin ther-
apy can be used to lower the risk of development
of EH or endometrial cancer. When hormone
replacement therapy is indicated, the addition of
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progesterone to the estrogen regimen will reduce
the risk of EH associated with HRT, and thus all
women who retain a uterus should receive com-
bination hormonal replacement therapy and not
estrogen alone.

The prevalence of EH among women with ER
positive breast cancer is estimated to be 7 %.
Therefore it is reasonable to screen women for
preexisting endometrial pathology prior to the
initiation of tamoxifen therapy (Garuti
et al. 2006). Any woman that is to initiate tamox-
ifen therapy should be informed of the effects that
tamoxifen may have on the uterus. They should be
counseled appropriately and the importance of
reporting any abnormal vaginal symptoms, spe-
cifically abnormal bleeding, should be evaluated
(ACOG 2014). In women with lynch syndrome,
endometrial biopsy every 1-2 years starting at age
30-35 years is recommended. In a multicenter,
retrospective, case control study, the risk of endo-
metrial cancer in women with lynch syndrome
was significantly reduced from 33 % to 0 %
with a prophylactic hysterectomy; therefore,
risk-reducing surgery should be recommended to
any woman with lynch syndrome that is done with
childbearing (Committee on Practice Bulletins-
Gynecology and Society of Gynecologic Oncol-
ogy 2014; Schmeler et al. 2006).

9 Conclusion

It is critical for all gynecologic clinicians to under-
stand diagnosis and management of EH. This pre-
cursor to endometrial cancer can be easily
diagnosed based on clinical symptoms with
minor gynecologic procedures. When detected,
progression to invasive endometrial cancer can
often be effectively reduced using progestin ther-
apy with close follow-up and surveillance. Endo-
metrial hyperplasia frequently resolves with
hormonal treatment and is definitively cured
with hysterectomy. In a small proportion of
cases, concurrent endometrial cancer may be
diagnosed on the final hysterectomy specimen.
Fortunately, most cases of concurrent endometrial
cancer are typically of early stage and low-grade
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histology, which bears a very favorable prognosis
even with hysterectomy alone. Treatment for EH
should account for individualized characteristics
(i.e., desire to preserve fertility, surgical candi-
dacy), risk factors, severity of the lesion, and
persistence or progression of the lesion or clinical
symptoms. Patients and providers should discuss
all these aspects of EH in order to manage the
condition effectively.
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Abstract

Endometrial cancer is the most common gyne-
cologic malignancy in the United States.
Approximately 54,000 new cases will be diag-
nosed in 2015, and the incidence of endome-
trial cancer has increased by 1.5 % per year
among women younger than 50 years, and by
2.6 % per year among women 50 years and
older. Fortunately, the overall mortality due to
endometrial cancer remains low (ACS. Amer-
ican Cancer Society facts & figures 2015.
American Cancer Society; 2015). Endometrial
cancer is standardly treated with surgical resec-
tion via total hysterectomy (removal of the
uterine corpus and cervix) and bilateral
salpingo-oophorectomy, with or without
lymph node assessment. However, given the
rise in incident endometrial cancers largely
related to the obesity epidemic, increasing
numbers of young women with endometrial
cancer will desire to preserve the uterus for
fertility, and opt for conservative management.
At the other end of the spectrum, a subset of
patients with endometrial cancer may be
unsuitable surgical candidates largely due to
obesity and its related comorbid conditions
and physical dysfunction. Both of these patient
populations present a challenging management
dilemma because surgery may not be a primary
treatment option. Instead, conservative man-
agement of endometrial cancer based largely
on hormonal therapy may be considered.
While this approach is not standard of care,
there is increasing evidence supporting the
safety and efficacy of conservative therapy,
particularly for low-grade, early stage endome-
trial cancers. This evidence, however, must be
tempered by the relative high recurrence rates
and goal of subsequent hysterectomy when
feasible.

Keywords
Fertility sparing * Conservative management ®
Hormonal therapy * Progesterone
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1 Introduction to Conservative
Management

The most common reasons for conservative man-
agement of endometrial cancer are dichotomous:
desire for fertility preservation or comorbidities
and functional status that are not compatible with
surgery. Primary conservative management of
endometrial cancer with hormonal therapy is a
newer concept; however, the biologic principle is
not. Hormonal therapy has been utilized dating
back to the 1960s for the management of meta-
static endometrial cancer. Specifically, Drs.
Kelley and Baker used progestins to treat patients
with metastatic and/or symptomatic endometrial
cancer. The majority of patients showed regres-
sion of disease, and most reported symptomatic
relief. Responses were particularly seen in women
with  well-differentiated endometrial cancer
(Kelley and Baker 1965). Using largely the same
biologic principles, conservative treatment for
endometrial cancer has been reported dating
back to 1959 with use of different progesterone
formulations (Kistner 1959). More recently, sev-
eral small to moderate-sized studies have reported
efficacy in hormone-based conservative manage-
ment of endometrial cancer (Gallos et al. 2012;
Park et al. 2013; Ushijima et al. 2007; Park et al.
2013b). While surgery remains the mainstay of
endometrial cancer treatment and primary medi-
cal management remains controversial, mounting
evidence support these novel therapies.

2 Epidemiologic Considerations
2.1 Age: Young Women
with Endometrial Cancer

Up to 14 % of endometrial cancers occur in
women of childbearing age, and the incidence of
endometrial cancer continues to rise: recent data
show 1.5 % increase per year among women
younger than 50 years, and 2.6 % increase per
year among women 50 years and older (ACS
2015). Younger women with endometrial cancer
are typically obese, often nulliparous, and have
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history of menstrual irregularities including those
related to polycystic ovarian syndrome,
anovulation, or metabolic syndrome. These
patients are usually detected due to infertility or
bleeding complaints. While the youngest endo-
metrial cancer patients are often better surgical
candidates, their desire to maintain fertility, par-
ticularly to carry their own pregnancy, precludes
hysterectomy. Fortunately, the majority of young
women with endometrial cancer have the less
aggressive subtypes, characterized by low-grade
histology and early stage disease.

2.2 Age: Older Age

and Comorbidities

Several differences exist in the clinical and path-
ologic profile of older compared to younger endo-
metrial cancer patients. Not surprisingly a great
majority of older women with endometrial cancer
have one or more comorbidities, and
comorbidities increase with age in the general
adult population. In general, women with endo-
metrial cancer have been found to have higher
rates of comorbidities, namely, at least one and
half times the risk for congestive heart failure,
hypertension, or pulmonary disease; twice the
risk of diabetes; and over three times the risk for
obesity (Kurnit et al. 2015). Rates of hypertension
and diabetes have been reported to be 25-58 %,
and 24-26 %, respectively, in endometrial cancer
patients (Ko et al. 2014; Kurnit et al. 2015). Fur-
thermore, increased age at diagnosis has been
associated with higher likelihood of hypertension
and diabetes (Kennedy et al. 2000; Saltzman
et al. 2008), and higher Charlson comorbidity
scores (Truong et al. 2005). Somewhat paradoxi-
cally, the oldest women with endometrial cancer
have been found to be less severely obese (Bittoni
et al. 2013) which may be in part due to differ-
ences in the biology of disease, lending to a higher
prevalence of more aggressive subtypes of endo-
metrial cancer in women of older age.

23 Obesity and Endometrial

Cancer

Obesity is a rising epidemic in many parts of the
developed world. Current data drawn from the
2011-2012 United States NHANES (National
Health and Nutrition Examination Survey)
revealed that 58.5 % of nonpregnant women
aged 20-39 years were overweight or obese,
31.8 % obese, and 8 % extremely obese. Of
women aged 4059 years old, 71.7 % were over-
weight or obese, 39.5 % obese, and 9.8 %
extremely obese (Ogden et al. 2014). Given that
well over half of all women in the United States
are overweight or obese, obesity-related health
conditions including endometrial cancer are only
expected to increase (Fig. 1).

Renehan et al. showed that a 5 kg/m? increase
in BMI was strongly associated with endometrial
cancer (OR 1.59, p < 0.001) (Renehan
et al. 2008). Accordingly, Reeves et al. predicted
that up to 51 % of endometrial cancer cases could
be attributable to obesity (Reeves et al. 2007).
Nevadunsky et al. report a strong correlation
between obesity and younger age at diagnosis,
and Duska et al. found that women aged 2440
years and BMI >30 were associated with stage 1,
grade I disease (Duska et al. 2001; Nevadunsky
et al. 2014). In general, obesity induces a
hyperestrogenic state due to the conversion of
adrostenedione to estrone in peripheral adipose
tissue. Thus, obesity has been associated with
estrogen-dependent endometrial cancers, classi-
cally referred to as the common, type I endome-
trial cancer. However, it appears that obesity may
also be associated with type II endometrial can-
cers. Drawing upon the pooled analysis by the
Epidemiology of Endometrial Cancer Consor-
tium, 75 % of all type I and 61 % of all type 11
patients were overweight or obese (Setiawan
et al. 2013), and similar high rates were found in
prospectively enrolled endometrial cancer
patients in a national trial as well as smaller
multi-institutional studies (Ko et al. 2014).
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BMI Trends by Age
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Fig. 1 Obesity category by age group in American women (Data adapted from Ogden et al. (2014))

24 Special Populations: Hereditary

Syndromes

While endometrial cancer has not been classically
thought of as a heredity-based cancer, there is a
subpopulation of endometrial cancer patients that
do develop endometrial cancer as a result of a
genetic syndrome. These include patients with
Lynch syndrome, which may account for approx-
imately 5 % of endometrial cancer cases. Lynch
syndrome, also referred to as hereditary
nonpolyposis colorectal cancer, is an autosomal
dominant condition characterized by having a
germline mutation in one of four mismatch repair
genes (MLHI1, MSH2, MSH6, and PMS2) with an
inherited propensity to develop colon, endome-
trial, ovarian, genitourinary, and gastric cancers.
Women with Lynch syndrome have a lifetime risk
of 15-66 %, depending on the type of MMR
mutation, for developing endometrial cancer and
the risk increases sharply after age 40, with the
median age of diagnosis of 46 (Bonadona
etal. 2011; Burke et al. 2014b). The identification
of patients with Lynch syndrome has previously
depended on clinical suspicion and inquiry into a
detailed family history of a patient newly diag-
nosed with colon cancer based on the Bethesda
and Amsterdam criteria (Matthews et al. 2008)
(Table 1).

Table 1 Amsterdam criteria

Amsterdam criteria: familial risk for Lynch syndrome or
hereditary nonpolyposis colorectal cancer®

Minimum 3 relatives with an HNPCC-associated
cancer

1. One first-degree relative of the other 2 relatives

2. At least 2 successive generations are affected

3. At least 1 relative diagnosed before age 50

4. Must exclude familial adenomatous polyposis

5. Tumors verified by pathological examination

*Approximately half of all patients meeting listed criteria
will have Lynch syndrome. Importantly, many families
with Lynch syndrome will not meet these criteria

According to Lindor et al., approximately half
of women meeting Amsterdam criteria will have
Lynch syndrome (Lindor et al. 2006). While colo-
rectal cancers are commonly expected sentinel
events, more than 50 % of women with Lynch
syndrome will present with gynecologic malig-
nancy first (Lu et al. 2005). For women with
newly diagnosed endometrial cancer, immunohis-
tochemistry (IHC)-based screening off of
paraffin-embedded tissue has been found to have
a higher detection rate of identifying Lynch syn-
drome affected patients than (especially in those
age <60), compared to MSI testing, family his-
tory assessment, or tumor morphology testing
(Ferguson et al. 2014). Subsequently, multiple
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other investigators have reported on the success of
tissue-based screening algorithms using IHC
assays for non-normal expression of mismatch
repair genes in newly diagnosed endometrial can-
cer patients (Buchanan et al. 2014; Frolova
et al. 2015; Mills et al. 2014). Dating back to
2007, the Society of Gynecologic Oncologists
(SGO) had made formal recommendations to
screen all women diagnosed with endometrial
cancer under the age of 60 using IHC (Lancaster
et al. 2007). Currently, the National Comprehen-
sive Cancer Network Guidelines for the Manage-
ment of Endometrial cancer suggests screening
with IHC and microsatellite instability assays for
inherited mismatch repair gene mutations in three
patient populations: 1. Patients with newly diag-
nosed endometrial cancer under the age of 50, 2.
Patients with a significant family history of endo-
metrial and/or colorectal cancer, 3. Patients with
epithelial tumors (rather than those with stromal/
mesenchymal endometrial tumors) (NCCN
2015). Thus, patients diagnosed with endometrial
cancer, particularly those who are premenopausal
and of younger age, should be assessed for Lynch
syndrome by IHC and/or referral to a genetic
counselor. Determination of whether they are
Lynch syndrome carriers may alter decisions
about treatment and fertility desires.

Currently, the impact of the mismatch repair
gene mutations in Lynch syndrome patients on
cancer persistence, progression, and recurrence
remains unknown. Conservative management of
endometrial cancer in these cases may be consid-
ered using similar criteria as for non-Lynch syn-
drome patients; however, since Lynch syndrome
patients also have an elevated lifetime risk for
developing ovarian cancer of up to 24 %, bilateral
salpingo-oophorectomy at the time of definitive
surgery for uterine cancer should be considered.
The increased propensity to develop both uterine
and ovarian cancer frequently sway both patients
and physicians toward definitive surgical manage-
ment sooner rather than later. Importantly, Lynch
syndrome patients need expanded surveillance for
other cancers including colorectal, genitourinary,
and to a lesser extent, upper gastrointestinal.

Other genetic syndromes such as Cowden’s and
BRCA-associated hereditary syndromes contribute
to fewer overall cases of endometrial cancer, but
bear mentioning. Cowden’s is an autosomal dom-
inant condition characterized by a mutation in the
PTEN tumor suppressor gene. The lifetime risk of
endometrial cancer in women with Cowden’s is
13-19 %. The association between endometrial
cancer and women with BRCA gene mutations
remains controversial. While it is clear they have
significantly increased lifetime risk of breast and
ovarian cancer, data for endometrial cancer are
mixed. One smaller case control study reported an
association between BRCA2 mutation carriers and
uterine serous carcinoma; however, other studies
have not replicated these findings. More recently, a
large prospective study of patients with BRCA1
and 2 mutations found an increased rate of endo-
metrial cancer; however, this risk was attributable
to Tamoxifen use, rather than the BRCA mutation
itself (Beiner et al. 2007). Ultimately, a detailed
family history should be taken for all cancer
patients, and especially for patients diagnosed
with premenopausal endometrial cancer.

3 Ideal Candidates

for Conservative Management
3.1 Endometrial Cancer
Classification

Endometrial cancer has classically been divided
into two major categories: type I and type II, based
on clinical pathologic differences. Type I endo-
metrial cancers are typically associated
hyperestrogenic or unopposed estrogenic states.
Clinical characteristics of these patients fre-
quently include obesity, nulliparity, and metabolic
syndromes such as diabetes and PCOS (Bokhman
1983). Additionally, type I endometrial cancer
typically presents with low-grade endometrioid
histology (grade 1 and 2) and is diagnosed at
early stage (stage I and II). As a result, women
with type I endometrial cancer may be candidates
for conservative management as these cancers are



considered less aggressive, detected early, well
differentiated, and sensitive to hormonal therapy.

In contrast, type II endometrial cancers are
considered less driven by estrogen, less respon-
sive to hormonal management, and generally
more aggressive with higher grade histology and
advanced stage at diagnosis. Patients with type II
endometrial cancer are not typically offered con-
servative management as the risks of delayed sur-
gical management almost always outweigh the
benefits. Fortunately, type II endometrial cancers
are typically diagnosed in older postmenopausal
women and not frequently seen in women who are
still seeking fertility-sparing procedures.

The abovementioned classification system is
evolving, and there is a movement toward catego-
rizing endometrial cancer into “low risk” versus
“high risk” cases. Low risk has been defined by
low-grade histology and early stage presentation,
whereas “high risk” has been associated with
high-grade histology (grade 3 histology of any
histologic subtype: endometrioid, serous, clear
cell, undifferentiated) (Brinton et al. 2013;
Setiawan et al. 2013).

3.2 Selection of Low Risk Cases

Whereas conservative management was once
geared toward patients with advanced disease or
recurrence, fertility preservation for younger
patients now represents a larger proportion of
women diagnosed with endometrial cancer who
do not undergo hysterectomy. One major principle
exists for women desiring conservative manage-
ment for endometrial cancer: they must carry a
low risk diagnosis. Low risk is defined as having
grade 1-2 histology, typically of the endometrioid
subtype, less than 50 % myometrial invasion
based on MRI imaging, and no evidence of met-
astatic disease. Previous studies have shown that
these patients carry a risk for pelvic and para-
aortic lymph node involvement of less than 10 %
(Creasman et al. 1987). Various algorithms have
been proposed for identifying individuals with
low risk of having metastatic disease. One of the
most common, proposed by Mariani et al., uses
intraoperative  frozen section protocol of
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Table 2 Ideal characteristics for patients electing to pur-
sue conservative management of endometrial cancer
Ideal candidates for conservative management
Well-differentiated endometrial carcinoma — grade 1-2
No myometrial invasion

No extrauterine involvement (metastases, ovarian
involvement, lymph nodes)

Strong desire for fertility sparing

Informed consent regarding standard of care
(hysterectomy) and acceptance of risks

hysterectomy-based pathology assessment. This
study from the Mayo Clinic showed low inci-
dence of nodal metastases (5 %) in patients with
<50 % myometrial invasion, grade I/II preopera-
tive histology, and endometrioid type endometrial
cancer (Mariani et al. 2000). Obviously in conser-
vative management of endometrial cancer,
hysterectomy-based assessments cannot be used.
However, many physicians have largely applied
the same principles (minimal myometrial inva-
sion, small tumor size, and low-grade histology)
using imaging and biopsy results to select candi-
dates for conservative management of endome-
trial cancer. The most ideal patient
characteristics of women considering conserva-
tive management for fertility-sparing purposes
are listed in Table 2.

The above parameters are minimum require-
ments for conservative management to be feasi-
ble. Other considerations include patient
compliance and ability to follow-up for surveil-
lance on at least biannual basis. The converse
scenario involves inoperable patients whose
advanced disease, distant metastases, and/or
many comorbidities make them poor surgical can-
didates. Conservative management in these cases
refers to palliative and symptom-controlling regi-
mens involving radiation, chemotherapy, proges-
tin therapy, or a combination of the three.

3.3 Pretreatment Evaluation:

Diagnosis and Testing

The ability to provide medical management to an
endometrial cancer patient hinges on accuracy in
diagnosis. Tissue studies based on endometrial
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biopsy or dilation and curettage (D&C) samples
are the primary sources for histology grading.
With multiple methods of endometrial sampling
available, however, a great deal of research has
focused on utility of in-office versus surgical
methods. A meta-analysis of more than 40 studies
found that Pipelle EMB was the best device in
both postmenopausal and premenopausal women,
with a sensitivity 0f 99.6 % and 91 %, respectively
(Dijkhuizen et al. 2000). A major shortcoming of
this study, however, was that only 27 % of studies
compared their sampling method of choice to final
pathology on hysterectomy. The remaining made
comparisons to D&C histology. A more recent
study showed that in patients with a preoperative
diagnosis of FIGO grade 1, EMB using Pipelle
had twice the rate of upgrade on final pathology
(17.4 % vs. 8.7 %) (Leitao et al. 2009). Impor-
tantly and fortunately, the vast majority of
upgrades were from grade 1 to 2 rather than 2 to
3 (16 % vs. 1.7 %); thus, these patients remained
in the low or intermediate risk groups. Their group
recommended that D&C be used in patients desir-
ing fertility preservation as it offers more accurate
diagnosis and is potentially therapeutic (15 % had
no residual carcinoma at hysterectomy) (Leitao
et al. 2009).

34 Determining Extent of Disease

When selecting candidates for fertility-sparing
conservative management of endometrial cancer,
assessment for myometrial invasion is also
extremely important, and this is dependent on
imaging. Magnetic resonance imaging (MRI) is
currently considered the most accurate tool for
prediction myometrial invasion. T2-weighted
imaging has a pooled sensitivity and specificity
of 87 % and 58 %, respectively, while dynamic
contrast-enhanced MRI has a pooled sensitivity
and specificity of 81 % and 72 %, respectively, in
the assessment of myometrial invasion (Kim
et al. 1995). Transvaginal pelvic ultrasound has
generally not been recommended for evaluation
of myometrial invasion. Its greatest utility is to
assess for abnormally thickened endometrial
stripes (>4 mm) in postmenopausal women, but

in premenopausal women the endometrial thick-
ness is much harder to correlate to potential malig-
nant pathology due to the extensive variation of
endometrium through menstrual cycling (Burke
et al. 2014b). Computed tomography
(CT) shows greatest utility for detection of meta-
static disease to the peritoneal cavity and abdom-
inal and pelvic lymphadenopathy and is not
recommended for assessment of myometrial inva-
sion. In a meta-analysis of imaging techniques for
endometrial cancer, the sensitivity for detecting
myometrial invasion was best for contrast-
enhanced MRI (80-100 %), in comparison to
40-100 % for CT and 50-100 % for ultrasound
(Kinkel et al. 1999). In summary, the National
Cancer Center Network (NCCN) and Society of
Gynecologic Oncology recommend MRI for eval-
uation of myometrial invasion in conservative
management. Newer technologies including
MRI combined with metabolomics and MR-PET
are currently being evaluated in clinical trials.

Blood serum assays have not typically been
used as selection criteria to identify candidates
for conservative management of endometrial can-
cer. Some investigators have evaluated the utility
of elevated CA-125 levels in the management of
endometrial cancer, particularly to assess for met-
astatic disease with high-grade histologies, or as a
factor in preoperative models to predict lymph
node metastases (Kang et al. 2012). However,
given the low specificity of CA-125 due to poten-
tially abnormal values related to any number of
conditions (gynecologic and nongynecologic,
benign, or malignant), this test is unlikely to
yield reliable results and not recommended.

Candidates for fertility-sparing conservative
management of endometrial cancer are largely
selected based on endometrial sampling, imaging,
and clinical patient factors and do not require
further surgical assessment. Some individuals,
however, have preferred to also perform diagnos-
tic laparoscopy to verify no extrauterine disease
prior to initiation of conservative management
(Mazzon et al. 2010; Minig et al. 2011; Shan
etal. 2013).
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4 Treatment Options
4.1 Hormonal Therapy

Conservative management is naturally divided
into two groups: fertility-sparing candidates and
patients whose medical comorbidities or
advanced cancer stage have rendered them inop-
erable. Here we will focus on fertility-sparing
treatment of endometrial cancer. The majority of
low-grade endometrioid adenocarcinoma, charac-
terized by well-differentiated tumor cells, are
more likely to express progesterone receptors.
The GOG 81 trial showed that progestins are
more effective in differentiated (low-grade) endo-
metrial cancers than in undifferentiated (high-
grade) histologies (Lentz et al. 1996). As a result,
most therapies for conservative management of
endometrial cancer have been some form of pro-
gesterone. Progestin is the synthetic analog (gen-
erally administered by pill form) to the naturally
synthesized progesterone in the body. The mech-
anism of action of progestins is downregulation of
estrogen receptors, activation of enzymes
involved in estrogen metabolism, and cell cycle
regulation of cyclin-dependent kinase pathways
(Park and Nam 2015).

Oral progesterone-based agents are the most
widely studied therapy for conservative manage-
ment, and the most commonly used agents include
medroxyprogesterone  acetate (MPA) and
megestrol acetate (MA). MPA is typically dosed
at 200—800 mg/day (in divided doses), but doses
ranging from 2.5 to 1500 mg/day have been stud-
ied. MA is most often dosed at 160 mg/day
(in divided doses) with reported doses ranging
from 16 to 320 mg/day (Gallos et al. 2012).
There remains no consensus on optimal dosing
of oral progesterones. Park et al. compared high-
dose MPA and MA (>500 mg/day) to low dose
(<500 mg/day), and found no difference: 77 %
versus 79 % complete response (p = 0.775) for
low and high doses, respectively (Park
et al. 2013a). The length of therapy is also a
subject of debate. The reported minimum duration
for oral therapy is generally 3 months, even if
histologic response is documented prior to this
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time. Three to 6 months appears to be the most
common duration of treatment, while 12 months
duration is reported in several studies (Burke
et al. 2014a; Gallos et al. 2012).

More recently, the levonorgestrel IUD
(LNG-IUD) has also been used in fertility-sparing
treatment of endometrial cancer with reported
complete response rates ranging from 40 % to
100 %. Benefits of using the LNG-IUD include
compliance (compared to daily pills), minimal
side effects compared to oral progesterone (par-
ticularly gastrointestinal and mood), and direct
delivery or higher dose progesterone directly to
the endometrium. Minig et al. used the LNG-IUD
in combination with monthly GnRH analog injec-
tions and showed a 57 % complete response for
endometrial cancer patients at 1 year of treatment
(Minig et al. 2011). Pronin et al. showed even
better results with 72 % complete response using
LNG-IUD and monthly goserelin injections
(Pronin et al. 2015).

As with any intervention, side effect profile
should be considered. Oral progestins and GnRH
analogs have generally mild, though well-
documented side effects including headache,
menstrual prodrome symptoms, weight gain, and
thrombophlebitis. The LNG-IUD carries a simi-
larly mild profile including menstrual irregulari-
ties (amenorrhea or irregular uterine bleeding),
pain at placement, and expulsion.

The newest agents under investigation include
gonadotropin-releasing hormone agonists
(Lupron), aromatase inhibitors (i.e., anastrazole),
and inhibitors of mammalian target of rapamycin
(mTOR) inhibitors (rapamycin, temsirolimus,
everolimus).  Additionally, inhibitors  of
phosphatidylinositol 3-kinase (PI3K),
NDA-dependent protein kinase, and VEGF inhib-
itors (i.e., bevacizumab, aflibercept), and metfor-
min are being investigated (Dedes et al. 2011;
Park and Nam 2015). However, trials to date
have been largely performed in women with
recurrent or advanced EC, and these agents have
not been investigated in frontline treatment for
fertility-sparing therapy for EC except for a cou-
ple case reports. Current clinical trials include the
following: LNG-IUD with MPA; MA with met-
formin versus MA alone; LNG-IUD with
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everolimus versus LNG-IUD alone; everolimus
plus letrozole versus progestins; and the mTOR
inhibitor temsirolimus.

Nonhormonal and Combination
Modalities

4.2

Primary hysteroscopic resection followed by oral
agents or LNG-IUS, though not studied exten-
sively, is gaining attention. Results thus far have
been promising with complete response rates
ranging 57-100 % and relapse rates which are
often lower than with progestins alone (4—11 %).
These small series have all used similar surgical
technique: resection of tumor, resection of endo-
metrium adjacent to the tumor, and resection of
the myometrium underlying the tumor. If no
myometrial invasion was found on final pathol-
ogy, the women were treated with hormonal ther-
apy (Kalogera et al. 2014; Mazzon et al. 2010;
Shan et al. 2013). Some have voiced concerns
regarding potential intrauterine adhesions (with
repeated instrumentation of the uterine cavity)
leading to subsequent infertility; however, these
small series have not been able to provide suffi-
cient case numbers to make this assessment.

A novel regimen of photodynamic therapy
(PDT) has been tried in endometrial cancer treat-
ment. PDT uses a nontoxic light-sensitive com-
pound that destroys cancer cells by producing
active oxygen species when a light-sensitive com-
pound applied to the tissues are exposed to a
specific wavelength of light. Treatment of endo-
metrial cancer with PDT has been reported in a
small series of 16 patients (11 with primary treat-
ment and 5 with secondary treatment after failure
of hormonal therapy), with a response rate of 75 %
and a recurrence rate of 33 % (Choi et al. 2013).
Given these favorable results, PDT may represent
a viable alternative to oral therapy which often
requires several months of treatment to produce
regression. This intervention, however, warrants
significantly more research before it can be
recommended as first line treatment.

4.3 Definition of Response

The definitions of response, failure, and progres-
sion are important to define. The literature sepa-
rates responses into complete and partial:
complete response is generally defined as rever-
sion to normal endometrium with no hyperplastic
or cancerous characteristics. Partial response has
been defined as remaining hyperplasia or atypia
with degeneration and atrophy of endometrial
glands. Progressive disease is diagnosed when
repeat sampling shows an upgraded histology
(Ushijima et al. 2007). Durable complete response
has been defined by some investigators as com-
plete initial response with no later recurrence
(Bakkum-Gamez et al. 2012). There is some var-
iation in these definitions and some investigators
have defined complete regression sufficient if sim-
ple hyperplasia or complex hyperplasia without
atypia is found.

The time period for determining a patient’s
particular response is another topic for which
there is no firm answer. Park et al. suggest that
3 months may be sufficient for diagnosis of treat-
ment failure. Other investigators have reported a
median treatment time needed for disease regres-
sion of 4-6 months, with potentially longer treat-
ment needed in the more obese and anovulatory
patients (Kalogera et al. 2014). A patient with no
change in histology could continue treatment up
to 12 months, while any patient with histologic
evidence of progression should proceed to surgi-
cal management (Park and Nam 2015).

5 Oncologic Outcomes

The majority of women who undergo fertility-
preserving hormonal-based therapy for endome-
trial cancer respond to progesterone-based ther-
apy. Data on fertility-sparing methods with grade
1 endometrial cancer show excellent response
rates ranging from 55 % to 100 % (Table 3).
This table summarizes the larger and/or prospec-
tive studies published for treatment of low-grade
endometrial cancer. Response rates are favorable;
however, recurrence rates range from 0 % to 57 %.
Additionally, there have been two published meta-
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analyses on conservative treatments for endome-
trial cancer. The earlier reported on 32 studies
published between 1985 and 2011, and reported
a 76 % regression rate (defined as no residual
cancer or complex atypical hyperplasia). The
recurrence rate was 40.6 %, and median follow-
up period ranged from 11 to 76 months (Gallos
et al. 2012). Another contemporary meta-analysis
published in 2012 on 38 studies from 2004 to
2011 reported an initial response rate of 74 %.
Overall however, 48.2 % achieved a durable com-
plete response and 35.4 % experienced a recur-
rence; the median follow-up time ranged from 0 to
30 years (Gunderson et al. 2014). There has been
no head-to-head trial comparing the efficacy of
MPA versus MA, and overall response rates
seem similar. One should note that the doses of
MPA for treatment of endometrial cancer are typ-
ically high, unlike the low doses (10 mg) that are
frequently administered for management of
benign gynecologic conditions.

There is less information specifically regarding
outcomes for potentially higher risk cases, which
include grade 2 or 3 histology and those with
myometrial invasion. Due to the understanding
that more aggressive histologies have lower
response rates, very few researchers have studied
conservative management in women with grade
2 or 3 endometrial cancer or with myometrial
invasion. In a more recent review article, Park
(2015) summarized the available data on fertil-
ity-sparing management of grade 2—3 endometrial
cancer or patients with myometrial invasion. The
combined total included only 61 patients, with
most studies reporting on only 1-3 patients.
Response rates ranged from 0 % to 100 % (keep-
ing in mind the sample size of 1-3). The largest
series was reported by Park et al. (2013b) which
included stage IA endometrial cancer of all histo-
logic grades and some with myometrial invasion,
treated with oral progestins. Overall, 77 % (37/48)
achieved complete response. Women with grade
2-3 histology and no myometrial invasion had a
response rate of 76 % (13/17), and recurrence rate
of 23 % (3/13), whereas those with grade 2—3 with
superficial myometrial invasion had a complete
response of 87 % (7/8); however, recurrence rate
was 71 % (5/7). Those with stage 1A, grade 1 with

1

superficial myometrial invasion had a complete
response of 73 % (17/23) and recurrence rate of
47 % (8/17) (Park et al. 2013a). Once a patient has
achieved a complete response, the primary recom-
mendation is for immediate attempt at pregnancy.
If pregnancy is not desired or will be delayed,
maintenance therapy is suggested via either oral
progestin or LNG-IUD.

6 Risk of Recurrence

While many studies cited here report encouraging
data on durable response to conservative manage-
ment, lifetime remission is never a guarantee.
According to Gallos et al., the recurrence rate for
conservatively managed endometrial cancer in
their large meta-analysis was 40.6 % (Gallos
et al. 2012). Conversely, in the comparison study
of MA versus MPA, Park et al. showed a 55 %
durable response. Recurrence in this study was
significantly associated with BMI >25. Protective
factors included treatment with MPA, maintenance
therapy after complete response, and pregnancy
(Park et al. 2013a). Park et al. also examined the
recurrence rates for women receiving infertility
treatment compared to those who conceived with-
out assistance and found no significant difference
(P = 0.335). Again, pregnancy appeared to be
protective as 76 % of women who conceived
were disease free at 5-year follow-up versus 62 %
of women who did not conceive (Park
et al. 2013d). Ichinose et al. report similar findings
in a smaller cohort of women who had achieved
complete response: 19 % recurrence in the group
achieving live birth versus 70 % recurrence in the
nulliparous group (Ichinose et al. 2013). In women
with grade 2-3 disease or myometrial invasion,
recurrence rises to 23—71 % in Park’s study, and
the highest relapse rate was seen in the patients
with evidence of myometrial invasion. On multi-
variate analysis, however, the group found that
myometrial invasion itself was not an independent
predictor of treatment failure (Park et al. 2013b).
Retreatment with oral progestins for recurrence
after initial complete response continues to be
studied. Park et al. have shown high complete
(re)response rates with both MA and MPA
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(85 %) as well as 85 % durable complete response
(Park et al. 2013c).

7 Fertility Outcomes

Pregnancy data after conservative management of
endometrial cancer is relatively reassuring. In
general, women who have achieved a complete
response from endometrial cancer should be
counseled to promptly pursue fertility if desired,
as the reported recurrence rates are relatively high
and frequently base-line risk factors for develop-
ment of endometrial cancer have not changed.
Referral to a reproductive endocrinologist is rea-
sonable as many of these patients likely have
underlying clinical risk factors for decreased fer-
tility (PCOS, anovulation). Conversely, some
patients have been diagnosed with EC while
undergoing evaluation for infertility. The data on
the safety of assisted reproductive therapies in the
setting of prior endometrial cancer are limited.
Most of the concern relates to the use of high-
dose estrogen-based ovarian stimulation proto-
cols, though a few studies have reported their
relative safety. If patients do not seek immediate
fertility, one should consider use of some type of
hormonal maintenance therapy (progesterone-
based, LNG-IUD, or combination oral
contraceptive).

Reported pregnancy rates range from 25 % to
nearly 73 % (Minig et al. 2011; Park et al. 2013d;
Shan et al. 2013). In a large meta-analysis includ-
ing 559 women, the live birth rate was approxi-
mately 28 % (Gallos et al. 2012). Multiple studies
have reported on nearly every form of assisted
reproductive technology utilized by women
achieving a complete response after conservative
management. No studies have specifically com-
pared the reported methods including ovulation
induction with timed intercourse,
hyperstimulation with intrauterine insemination,
and in vitro fertilization.

The largest study to date by Park et al. followed
141 women who achieved remission with oral
progestins. The overall live birth rate for the entire
cohort was 26 %, though if considering only those
who attempted pregnancy, 73 % conceived and
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66 % resulted in live births. Of those attempting
pregnancy, one third had no assistance with repro-
duction, while two thirds underwent infertility
treatments. Patients receiving infertility therapies
were more successful at conceiving (86 %
vs. 50 %) though both groups reported on patients
who achieved multiple pregnancies. There were
almost twice as many multiples in the treatment
group compared to no treatment (11 % vs. 6 %).
Out of a total 52 live births, only 2 anomalies were
noted: one child with polydactyly and another
with club foot. Ectopic and spontaneous abortion
rates were similar in each group and approached
population incidence. The preterm delivery rate
was higher in the infertility treatment group (8 %
vs. 18 %); however, this is likely related to higher
incidence of multiple gestation pregnancies (Park
etal. 2013d).

8 Surveillance

Upon achievement of remission, or complete
response to therapy, surveillance measures must
be performed thereafter, in order to monitor for
potential recurrence and/or metastases. The
National Comprehensive Cancer Network
(NCCN) recommends surveillance with history,
physical exam, and endometrial sampling every
3—6 months via D&C or in-office endometrial
biopsy. Some investigators also  have
recommended checking serial CA-125, and use
of imaging such as transvaginal ultrasound,
MRI, or CT scans. These are not universally
recommended but may be considered particularly
if symptoms of potential metastases arise (pain,
gastrointestinal, or genitourinary irregularities).
Park et al. recommend against hysteroscopic
biopsy during the follow-up period for women
planning to conceive. The prevailing notion
underlying this recommendation is that repetitive
surgical disruption of the endometrium could neg-
atively impact the basal layer and increase risk of
intrauterine adhesions (Park and Nam 2015).
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9 Definitive Management

In his review on conservative management of
endometrial cancer, Park writes: “Surveillance
after successful progestin therapy should include
periodic interviews to explore any symptoms,
physical examinations, and transvaginal ultraso-
nography at 3-month intervals. However, periodic
pathologic evaluations of the endometrium, using
office endometrial biopsy, D&C, or hysteroscopy,
need not be recommenced in patients who do not
have symptoms or signs of recurrence”(Park and
Nam 2015). The caveat to this recommendation is
that once childbearing is complete, even in the
absence of verified recurrence, hysterectomy
should be performed. While some studies recom-
mend hysterectomy if no response by 6—9 months,
management and retreatment for up to 12 months
without adverse effect has been reported (Park and
Nam 2015).

While the discussion around ovarian preserva-
tion at the time of hysterectomy has been some-
what fraught, it appears this is a safe option
especially in younger populations who stand to
benefit from endogenous estrogens in their
premenopausal years. Some studies have reported
relatively high rates (19-25 %) of concurrent
ovarian malignancy in young patients undergoing
hysterectomy and BSO for endometrial cancer
(Soliman et al. 2005; Walsh et al. 2005). However,
in a study of over 3000 women with endometrial
cancer, 400 had ovarian preservation. In this large
study, ovarian preservation had no effect on either
cancer-specific or overall survival suggesting that
ovarian preservation is safe (Wright et al. 2009).

10 Medically Inoperable Patients

Medically inoperable patients fall into two
groups: low-grade/early stage whose medical
comorbidities preclude surgical management,
and advanced stage cases with diffuse metastatic
disease that is considered unresectable. Data gath-
ered in younger populations desiring fertility can
be extrapolated to women with severe
comorbidities who have low-grade endometrial
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cancers and provide good support for this option.
A 2004 GOG study using MPA and Tamoxifen to
treat advanced or recurrent endometrial cancer
showed 33 % response rate lending support to
combinations of oral regimens (Whitney
et al. 2004). The LNG-IUD has been more
recently studied in populations whose multiple
comorbidities prevent surgical management of
endometrial cancer. Dhar et al. employed the
IUD alone, while Montz et al. performed D&C
with insertion of IUD. In each of these studies,
complete response was observed in less than half
of the study population (Dhar et al. 2005; Montz
et al. 2002). Given favorable side effect profiles,
progestins or the LNG-IUD may be preferable for
early stage patients. Primary radiation and chemo-
therapy for medically inoperable patients are alter-
native methods which, though effective, carry
high rates of side effects and toxicities. In a con-
sensus statement from the American Brachyther-
apy Society, Schwarz et al. recommend dosing
uterus, cervix, and upper 1-2 cm of vagina with
brachytherapy and combining this treatment with
external beam radiation (Schwarz et al. 2015).
The Society of Gynecologic Oncology makes a
Level A recommendation for chemotherapy in
advanced endometrial cancer of any cell type.
Moreover, chemotherapy in combination with
radiotherapy provides improved response over
either modality alone (Burke et al. 2014a). Finally,
in a recent study conducted by Slomovitz et al.,
patients who had failed >2 chemotherapy regi-
mens were treated with an mTOR inhibitor and
aromatase inhibitor combination. The study pop-
ulation achieved 40 % complete response with
low toxicity (Slomovitz et al. 2015).

11 Conclusion

Conservative management of endometrial cancer,
particularly in women with low-grade, early stage
disease is a timely issue that is becoming more
prominent with the rising obesity epidemic. There
is increasing evidence in support of therapies that
are largely hormone based; however, patients
must be counseled in detail regarding the potential
risk for cancer recurrence and that definitive
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treatment with hysterectomy is still recommended
when feasible. With careful patient selection and
adequate surveillance, fertility can be preserved
for many young endometrial cancer patients, and
those who achieve response are likely to be able to
conceive and bear children. Conservative therapy
may also be a very reasonable option for patients
with severe comorbidities who are deemed
nonsurgical candidates. Future studies may iden-
tify additional therapies in addition to progester-
one-based agents for the conservative treatment of
endometrial cancer
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Abstract

Treatment guidelines for uterine cervical can-
cer have been established based on the findings
of randomized clinical trials conducted in the
past few decades. Although most cases of cer-
vical cancer can be adequately managed with
standard treatments, problems can arise in
cases involving unusual presentations. Meta-
static and recurrent cervical cancers are con-
sidered to be incurable. Although attempts
have been made to treat patients with meta-
static or recurrent cervical cancer with a variety
of approaches including chemotherapy, radio-
therapy, and surgery (as monotherapies or in
combination), such patients have a dismal
prognosis, with a reported 5-year survival rate
of <10 %. In this chapter, we first review the
current management strategies for metastatic
or recurrent cervical cancer. Then, we review
the management strategies for unusual cases of
cervical cancer, such as those involving the
incidental detection of cervical cancer during
pregnancy or in hysterectomy specimens,
bulky lymph nodes, cervical stump cancer,
cervical bleeding or ureteral obstruction, or
unusual cervical cancer cell types.

Keywords

Metastatic cervical cancer ¢ Recurrent cervical
cancer * Chemotherapy ¢ Cervical cancer in
pregnancy * Unusual histology

1 Introduction

Although most cases of cervical cancer can be
adequately managed with standard treatments,
problems can arise in cases involving unusual
presentations. In this chapter, we summarize the
management strategies for such unusual condi-
tions, including metastatic and recurrent cervical
cancer, and cases of cervical cancer involving the
incidental detection of the disease during preg-
nancy or in hysterectomy specimens, bulky
lymph nodes, cervical stump cancer, cervical
bleeding or ureteral obstruction, or unusual cancer
cell types.
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2 Stage IVB Cervical Cancer

Roughly 10 % of newly diagnosed cervical can-
cer patients have distant metastases at the time of
the initial diagnosis and, thus, are diagnosed with
International Federation of Gynecology and
Obstetrics (FIGO) stage IVB disease (SEER Stat
Fact Sheets: Cervix Uteri Cancer). These patients
represent a heterogeneous population, ranging
from patients with nodal metastases to those
with metastases to the visceral organs.

Due to the heterogeneity of such patients’
symptoms at presentation, the optimal treatment
varies according to the patient’s symptoms, per-
formance status, and disease characteristics.

Although no particular treatment has been
demonstrated to be superior, a variety of therapeu-
tic options are currently available for stage IVB
cervical cancer: Platinum-based combination che-
motherapy is recommended for patients with
organ metastasis who are not candidates for defin-
itive radiotherapy or exenterative surgery with the
aim of achieving locoregional control (Monk
et al. 2009; Tewari et al. 2014; Varia et al. 1998).
To date, stage IVB and recurrent cervical cancer
have been treated with the same chemotherapy
regimens. Patients with limited distant nodal
metastasis, such as metastasis to the para-aortic
lymph nodes (PALN) or supraclavicular lymph
nodes, might be candidates for radiotherapy with
curative intent involving an extended radiation
field (Grigsby et al. 1998; Monk et al. 2009;
Tewari et al. 2014; Varia et al. 1998). Patients
with poor performance statuses are usually treated
with palliative treatment alone. However, these
treatments only achieve limited improvements in
survival, resulting in a 5-year survival rate of
10-20 % (Monk et al. 2009; Tewari et al. 2014;
Yoon et al. 2015).

3 Recurrent Cervical Cancer
3.1 Diagnosis
It is estimated that approximately 35 % of patients

with invasive cervical cancer will develop recur-
rent or persistent disease after the primary
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treatment, and recurrent cervical cancer patients
have a dismal prognosis, with a reported 1-year
survival rate of roughly 20 %.

The diagnosis of recurrent cervical cancer is
often difficult. The cytological evaluation of irra-
diated cervix tissue is particularly difficult
because of the distortion produced in the exfoli-
ated cells. Thus, the diagnosis of recurrent cervi-
cal cancer should be confirmed histologically
whenever possible to avoid misdiagnosis and
unnecessary treatment.

3.2 Treatment

The treatment of recurrent cervical cancer
depends on the mode of the primary treatment
and the site of recurrence. Single distant recurrent
lesions, such as isolated recurrent lung or PALN
lesions, are usually treated with surgery or radio-
therapy. Patients that suffer recurrence in the cen-
tral pelvis after primary surgery can be salvaged
with radiotherapy. On the other hand, patients that
develop central pelvic recurrence after primary
radiotherapy can be treated with curative pelvic
surgery (either pelvic exenteration (PE) or radical
hysterectomy (RH)). Patients with pelvic sidewall
disease or multiple recurrent lesions are usually
treated with platinum-based chemotherapy.

3.2.1 Chemotherapy

A large proportion of patients with recurrent dis-
ease develop tumors in a previously irradiated
area. As the irradiated field is usually fibrotic
and avascular, it is difficult to obtain high blood
flow and achieve the optimal tissue concentration
of the administered anticancer agent. Moreover,
as ureteral obstruction is common in patients with
recurrent cervical cancer, platinum-based chemo-
therapy is sometimes avoided.

The findings of phase III trials that were
conducted to establish the optimal chemotherapy
regimen for uterine cervical cancer are summa-
rized in Table 1 (Leath and Straughn 2013).

A previous study by the Gynecologic Oncol-
ogy Group (GOG) showed that the
i.v. administration of 50 mg/m? cisplatin every
3 weeks as a single agent is superior to all other

single-agent options (GOG 43). Subsequent phase
III trials have demonstrated that cisplatin-based
doublet chemotherapies are superior to single-
agent cisplatin. In a phase III study comparing
four cisplatin-based doublet chemotherapies (cis-
platin + paclitaxel, cisplatin + topotecan,
platin + gemcitabine, and
cisplatin + vinorelbine),  cisplatin + paclitaxel
produced the longest progression-free survival
(PES) and overall survival (OS) periods, although
the differences were not statistically significant
(GOG 204). Based on these results, cisplatin +
paclitaxel became the standard chemotherapy
for patients with recurrent cervical cancer. Subse-
quently, in an effort to mitigate the nephrotoxicity
encountered during the use of cisplatin and
shorten the chemotherapy infusion interval in
order to allow cisplatin + paclitaxel chemother-
apy to be administered on an outpatient basis,
the Japanese Clinical Oncology Group (JCOG)
performed a prospective, non-inferiority, phase
II trial comparing cisplatin + paclitaxel with
carboplatin + paclitaxel. In the survival analysis,
carboplatin + paclitaxel was not found to be infe-
rior to cisplatin + paclitaxel. As anticipated, the
cisplatin-containing regimen exhibited greater
renal toxicity, while the carboplatin-containing
regimen produced greater thrombocytopenia
(JCOG 0505).

A recent randomized trial found that combin-
ing bevacizumab with cisplatin + paclitaxel or
paclitaxel + topotecan was superior to either
combination alone (GOG 240). In this study,
although 75 % of the enrolled patients had previ-
ously received platinum-based agents, the
topotecan + paclitaxel arm was not demonstrated
to be superior or inferior to the cisplatin + pacli-
taxel arm (hazard ratio: 1.20; 95 % confidence
interval:  0.82-1.76), indicating that non-
platinum-based chemotherapy doublets are not
more effective than cisplatin + paclitaxel in this
patient population. Even when bevacizumab was
used in combination with cisplatin + paclitaxel, it
still only resulted in a median OS time of
17 months (Tewari et al. 2014). Accordingly,
cost, convenience, and patient preference should
be taken into consideration before offering this
regimen to patients.

cis-
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Table 2 Recent larger series of pelvic exenteration for cervical cancer

First author N Severe morbidity (%)
Chiantera 2014 167 34,7

Yoo 2012 61 44

Schmidt 2012 212 51

Marnitz 2006 35 38

Goldberg 2006 103 25

Berek 2005 67 23

3.2.2 Surgical Treatments

Pelvic Exenteration

PE is a radical surgical procedure involving the en
bloc resection of the pelvic organs, including the
internal reproductive organs, the distal urinary
tract (bilateral ureters, bladder, and urethra), and
the anorectum. This procedure was first described
by Alexander Brunschwig in 1948 (Brunschwig
1948). PE is a potentially curative option for
selected patients with recurrent or persistent cer-
vical cancer and results in a reported S-year sur-
vival rate of 30-50 % (Berek et al. 2005;
Chiantera et al. 2014; Goldberg et al. 2006;
Marnitz et al. 2006; Schmidt et al. 2012; Yoo
et al. 2012). Major morbidities occur in
2040 % of cases and are mainly related to the
urinary and digestive diversion procedures and
the associated reconstructive surgery. Global mor-
tality varies from 0 % to 10 %, depending on the
study (Table 2).

Radical Hysterectomy

Selected patients that exhibit limited recurrent
disease in the uterine cervix after primary radio-
therapy might be suitable for RH. Although this
procedure is associated with a high morbidity rate,
it can cure patients without the need for urinary
and digestive diversion. According to a previous
report, this procedure results in a 5-year survival
rate of 49 %, but major morbidities occur in 44 %
of cases (Maneo et al. 1999).

Radiotherapy

Recurrence outside of the irradiated field can be
successfully treated with irradiation with or with-
out concurrent chemotherapy. However, the util-
ity of re-irradiation for pelvic recurrence, which

Operative mortality (%) S-year survival (%)

6 38
0 56
5 41
5.5 27
1 48
44 54

might be an option for a selected group of patients,
is disputed. Although re-irradiation is associated
with little or no treatment-related mortality and
preserves the structures and functions of the pel-
vic organs, it is often avoided due to concerns
regarding severe late toxicities, such as fistula
formation. Recent reports about re-irradiation
involving interstitial brachytherapy alone have
shown cure rates ranging from 20 % to 50 %
and grade 3/4 late complication rates ranging
from 10 % to 40 %. None of the patients in
these studies died (Badakh and Grover 2009;
Charra et al. 1998; Mabuchi et al. 2014; Prempree
et al. 1979; Randall et al. 1993).

4 Invasive Cancer that is Detected
After Simple Hysterectomy

In cases of invasive cancer that are found after
simple hysterectomy, the treatment options
include pelvic external beam radiotherapy or sur-
gery consisting of radical parametrectomy, upper
vaginectomy, and pelvic lymphadenectomy. It is
generally more difficult to perform a reoperation
than an RH, as the bladder and rectum firmly
adhere to the vaginal vault and can also adhere
to each other. In a previous study by Ayhan et al.,
operative complications occurred in 5 out of
27 patients (18.5 %) (bladder perforation, intesti-
nal perforation, ureteral injury, and external iliac
vein injury), and the OS rate was 88.9 % (Ayhan
etal. 2000). In a case series in which postoperative
radiotherapy was employed, Hopkins
et al. reported that radiation therapy in the imme-
diate postoperative period produced a survival of
88 %, compared to observation only with a 69 %
survival (P = 0.10) (Hopkins et al. 1990).



5 Cancer of the Cervical Stump

In cases in which invasive cancer develops in a
cervical stump, the treatment principles are the
same as those employed for patients whose uter-
uses remain intact. When surgery is performed as
an initial treatment, the bladder sometimes
adheres firmly to the stump; therefore, dissection
should be performed carefully. When radiother-
apy is considered as an initial treatment, we have
to recognize (1) that the ability to deliver an ade-
quate dose of radiation to the primary tumor
depends on the length of the cervical canal and
(2) that it is difficult to accomplish this if the canal
is less than 2 cm in length. Hellstrom et al. reported
in their case—control study that the 5-year survival
rate of patients with cervical stump cancer was
similar to that observed in patients with intact
uteruses (Hellstrom et al. 2001).

6 Cervical Bleeding

Cervical bleeding sometimes occurs after pelvic
examinations or biopsies. When the bleeding can-
not be controlled with gauze packing, emboliza-
tion of the hypogastric or uterine arteries should
be considered. However, there is a concern that
such arterial embolization might increase tumor
hypoxia and decrease the sensitivity of cervical
cancer to radiotherapy.

7 Invasive Cervical Cancer
with Bulky Lymph Nodes

Enlarged lymph nodes (>2 cm diameter) should
be removed through an extraperitoneal approach
before the initiation of radiotherapy, as they
cannot be cured by external beam radiotherapy.
Cosin et al. reported that the resecting of
enlarged lymph nodes can improve a patient’s
prognosis so that it is similar to those of patients
with micrometastasis without increasing the
treatment-related morbidity or mortality rate
(Cosin et al. 1998).
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8 Ureteral Obstruction

Ureteral obstruction due to cervical cancer is an
ominous sign and can occur due to compression
by the primary or metastatic tumor, retroperito-
neal adenopathy, or direct tumor invasion. Previ-
ous studies have indicated that hydronephrosis is
an independent poor prognostic indicator in
patients with advanced cervical cancer (Pradhan
et al. 2011; Rose et al. 2010). Moreover, acute
ureteral obstruction associated with renal failure,
pain, or fever is an emergency that requires
prompt evaluation and treatment. The current
management options for this condition involve
decompression by a cystoscopically inserted ure-
teral stent or a percutaneous nephrostomy tube.
Generally, patients that are treated with stents
experience significantly more urinary symptoms

and require more assistance with
nephrostomy care.

9 Cervical Cancer in Pregnancy
9.1 Incidence

Cervical cancer is the most commonly diagnosed
gynecological malignancy during pregnancy.
The incidence rate of the condition varies from
0.1 to 12 per 10,000 pregnancies (Al-Halal
et al. 2013; Duggan et al. 1993; Takushi
et al. 2002).

9.2 Symptoms

Although vaginal bleeding is the main symp-
tom seen in pregnant patients with cervical
cancer, abnormal bleeding is often mistakenly
attributed to pregnancy-related complications.
Pelvic pain and bowel or urinary symptoms
can also be mistakenly linked to pregnancy-
related complications. Thus, the diagnosis of
cervical cancer is sometimes delayed, espe-
cially in cases in which cervical cancer is not
initially suspected.
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9.3 Diagnosis

In pregnant women, the diagnosis of cervical can-
cer should be based on colposcopy-directed
punch biopsies, which can be performed safely
during pregnancy. Endocervical curettage is
contraindicated during pregnancy. Cone biopsies
should be performed sparingly, as they are asso-
ciated with hemorrhaging, abortion, and prema-
ture labor. In strictly indicated cases involving a
strong suspicion of invasive disease, the optimal
time to perform a conization during pregnancy is
between 14 and 20 weeks’ gestation.

9.4 Distribution by Stage

As pregnancy is associated with frequent obstetric
examinations, most patients that are diagnosed
with cervical cancer during pregnancy present
with early-stage disease (Zemlickis et al. 1991).

9.5 Staging

The general rule when performing radiological and
nuclear medicine examinations during pregnancy
is that the radiation dose should be kept as low as
possible and that such examinations should be
avoided when possible. Thus, pelvic computed
tomography (CT) and fluorodeoxyglucose positron
emission tomography/CT are usually avoided.
Magnetic resonance imaging (MRI) can be used
safely during pregnancy to evaluate tumor size,
stromal invasion, vaginal and parametrial invasion,
and lymph node infiltration (Kanal et al. 2007). At
present, there are no known deleterious effects of
exposing a developing fetus to MRI.

9.6 Management

Decisions regarding the management strategy
should be made after full discussions with both
of the fetus’ parents regarding the risks to both
mother and fetus.

In cases in which pregnancy preservation is not
included in the treatment aims, cervical cancer can
be managed using a similar approach to that
adopted for nonpregnant women. RH and pelvic
lymphadenectomy can be performed during any
trimester, either with the fetus in situ or after a
classic cesarean section. In cases in which defin-
itive radiotherapy is employed as a primary treat-
ment, spontaneous abortion usually occurs after
external beam radiotherapy. If it does not occur,
hysterotomy and evacuation of the uterus should
be performed before the initiation of intracavitary
brachytherapy.

If pregnancy preservation is desired, the treat-
ment choice is influenced by the gestational age of
the fetus and the patient’s disease stage. The
mother must be informed and must understand
that pregnancy-preserving management strategies
for invasive cervical cancer remain experimental.

For patients that are diagnosed with cervical
cancer before 20 weeks’ gestation, pregnancy
interruption and immediate treatment are usually
recommended. However, in cases of stage 1Al
disease that are diagnosed after conization and
exhibit clear negative margins, it is reasonable to
allow the pregnancy to proceed until term. Diag-
nostic conization should be performed at 12-20
weeks’ gestation. A vaginal delivery should be
chosen unless obstetric indications for cesarean
section are present.

For patients that are diagnosed after 24 weeks’
gestation, a watch and wait strategy should be
employed until the fetus is viable. However,
when progressive disease is observed before
fetal maturity, early delivery or neoadjuvant che-
motherapy (NACT) is advocated.

A dilemma arises when patients are diagnosed
with cervical cancer between 20 and 24 weeks’
gestation. Due to the limited number of such
cases, it is impossible to offer a precise risk esti-
mate for individual patients. In patients with stage
IA2 or higher stage tumors, pelvic
lymphadenectomy can be used to identify node-
positive high-risk patients in whom it is necessary
to terminate the pregnancy, although the therapeu-
tic value of pelvic lymphadenectomy is unclear. A



recent literature review reported that recurrence
did not occur in pregnant women with stage IB1
tumors without lymph node metastasis (Morice
et al. 2012; Zagouri et al. 2013). In those with
stage IB2 and higher-stage tumors, NACT is the
only way to prevent disease progression while
allowing time for the fetus to achieve viability.

It has been reported that during pregnancy,
NACT involving a platinum-based agent in com-
bination with paclitaxel is superior to NACT
involving a single platinum-based agent in terms
of response rate (Amant et al. 2014). Thus, NACT
involving paclitaxel (175 mg/m?) in combination
with cisplatin (75 mg/m?) or carboplatin (AUC of
5-6) every 3 weeks is the currently recommended
regimen.

Although several cases in which the patient
was treated with pregnancy-preserving radical
trachelectomy have been reported, in the absence
of obstetric safety data, this procedure cannot be
recommended at this time.

9.7 Prognosis

Previous studies have shown that pregnant and
nonpregnant cervical cancer patients exhibit iden-
tical survival rates (Zemlickis et al. 1991). The
favorable overall prognosis of pregnant patients
with cervical cancer seems to be due to the greater
proportion of pregnant patients that present with
stage I disease.

10 Unusual Histological Types

10.1 Glassy Cell Carcinoma

Glassy cell carcinoma was first described in 1956.
The latter study reported that the neoplastic cells
found in glassy cell carcinoma exhibit the follow-
ing features: a moderate amount of cytoplasm
with a ground-glass appearance, distinct cell
walls, and large nuclei with prominent nucleoli
(Cherry and Glucksmann 1956). Glassy cell car-
cinoma is now regarded as a poorly differentiated
form of mixed adenosquamous carcinoma. Previ-
ous studies have suggested that glassy cell
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carcinoma is associated with a high risk of distant
failure and a worse prognosis than squamous cell
carcinoma (Guitarte et al. 2014). However, due to
the rarity of the disease and the lack of prospective
studies examining it, no specific management
strategy for glassy cell carcinoma has been devel-
oped. Thus, it is usually treated according to the

management strategy for squamous cell
carcinoma.
10.2 Small Cell Carcinoma

Small cell carcinoma is most frequently found in
the lungs, with pulmonary small cell carcinoma
accounting for 95 % of all cases of the condition
(van Meerbeeck et al. 2011). Small cell carcinoma
of the uterine cervix is a rare histological entity,
representing roughly 1 % of cases of invasive
cervical cancer (Satoh et al. 2014). Histologically,
roughly one-third of small cell carcinomas are
positive for the neuroendocrine markers
chromogranin, synaptophysin, and CD56,
whereas the remaining lesions only express epi-
thelial markers, such as cytokeratin. Previous
studies have suggested that small cell carcinoma
is associated with higher incidences of
lymphovascular space invasion, lymph node
metastasis, and distant metastasis, even in the
carly stages of the disease, a higher rate of recur-
rence, and decreased survival compared with
squamous cell carcinoma and adenocarcinoma
(Chen et al. 2008; Kim et al. 2009; McCusker
et al. 2003). Due to the rarity of this disease and
the lack of a prospective study examining it, no
specific management strategy for small cell carci-
noma has been established. Currently, early-stage
small cell carcinoma is generally treated with
surgery, and advanced disease is treated with con-
current chemoradiotherapy. However, previous
retrospective studies have suggested that postop-
erative adjuvant therapy either with radiotherapy
or chemotherapy did not improve the prognosis of
patients with cervical small cell carcinoma
(Cohen et al. 2010; Lee et al. 2008; Tian
et al. 2012). In contrast, recent retrospective stud-
ies have indicated that the administration of adju-
vant chemotherapy after RH or definitive
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radiotherapy is effective against the condition
(Kuji et al. 2013; Wang et al. 2012). Etoposide
and cisplatin were the most frequently used regi-
men in these trials. Given the propensity for early
systemic spread and the high probability of distant
treatment failure, the efficacy of adjuvant chemo-
therapy for cervical small cell carcinoma should
be investigated in a prospective study (Kuji
etal. 2013).

10.3 Sarcoma

Cervical sarcomas are rare tumors that constitute
<1 % of all cervical malignancies. The seven
most common types of cervical sarcoma are
embryonal thabdomyosarcoma, leiomyosarcoma,
undifferentiated endocervical sarcoma, alveolar
soft part sarcoma, Ewing’s sarcoma, primitive
neuroectodermal tumor, and liposarcoma (Fadare
etal. 20006). As the previously reported cases were
treated using a wide variety of treatments and
involved small numbers of patients as well as
patients that presented with different disease
stages, the assessment of the natural history and
intrinsic biological behavior of cervical sarcoma
remains difficult. International collaborative
investigations need to be conducted to establish
guidelines for the management of this condition.

104 Lymphoma

Primary lymphoma of the uterine cervix is an
extremely rare disease. Approximately a quarter
of malignant lymphomas arise in extranodal
organs. The most common locations of extranodal
lymphoma are the gastrointestinal tract and skin,
and about 1.5 % of extranodal lymphomas origi-
nate in the female genital tract, with the ovaries
being the most commonly affected site (Upanal
and Enjeti 2011).

Vaginal bleeding is the most common symp-
tom at presentation. The Papanicolaou smear test
is not useful for diagnosing uterine lymphoma.
Instead, patients should be diagnosed based on
histological and immunophenotypic evaluations
of their biopsy samples. Histologically, B-cell

lymphomas constitute the vast majority of uterine
lymphomas, with the most frequent type being the
diffuse large cell type (56 %) followed by follic-
ular lymphoma (15 %).

Due to the rarity of uterine/cervical lym-
phoma, no standard treatment for primary uter-
ine lymphoma has been established. In a recent
review of 75 cases of malignant lymphoma
(Upanal and Enjeti 2011), various treatment
modalities were employed: surgery alone
(25 %); surgery and chemotherapy (25 %); che-
motherapy and radiotherapy (19 %); chemother-
apy alone (19 %); chemotherapy, radiotherapy,
and surgery (8 %); and surgery combined with
radiotherapy (3 %). However, it remains unclear
which primary treatment is the most advanta-
geous. To preserve the reproductive function of
young patients, combination chemotherapy
alone has been advocated as a primary treatment
in previous reports (Szantho et al. 2003). In
general, the overall prognosis of primary uterine
lymphoma appears to be excellent and is com-
parable with those of other nodal lymphomas. In
a study of 10 patients with uterine
non-Hodgkin’s lymphoma, Vang et al. reported
a very good 5-year survival rate of 83 % (Vang
et al. 2000).

11 Conclusion

Although most cervical cancers can be adequately
managed with standard treatments, problems can
arise in cases involving unusual presentations.
Due to the limited numbers of such patients, it is
difficult to conduct randomized studies of their
conditions. Further prospective, collaborative
studies need to be conducted to establish standard
evidence-based treatments for unusual types of
cervical cancer.
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Abstract

Fertility preservation is of paramount impor-
tance for young women that are diagnosed with
early-stage cervical cancer. Women with stage
IA1 disease can be treated with conization.
Radical trachelectomy has been developed as
a surgical method for preserving reproductive
function, and the radical trachelectomy proce-
dure has evolved significantly over the last
25 years. The candidates for radical
trachelectomy include women of reproductive
age with early-stage disease (stage IA2 or IB1)
who do not possess any risk factors for recur-
rence (i.e., a lesion size of >2 cm or lymph
node metastasis). Lymphovascular space inva-
sion within the tumor is a risk factor for lymph
node recurrence, but is not a contraindication
for fertility-sparing surgery in cases in which it
is the only risk factor present. Recently,
neoadjuvant chemotherapy followed by
fertility-preserving surgery has been proposed
as an option for patients with larger lesions.
Pregnancy after radical trachelectomy is asso-
ciated with an increased risk of obstetric com-
plications, including preterm delivery,
infection, and preterm premature rupture of
membranes. However, there are no effective
interventions for preventing these
complications.

Keywords
Cervical cancer * Fertility-preserving surgery *
Trachelectomy
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1 Introduction

In the United States, 46 % of uterine cervical
cancers are diagnosed in women below the age
of 44 (National Cancer Institute: Browse the
SEER Cancer Statistics Review (CSR)
1975-2010). Thus, information regarding fertil-
ity-sparing options is an important part of
pretreatment counseling, especially for women
of childbearing age that are diagnosed at an early

stage. The fertility-sparing options for such
patients include conization and radical
trachelectomy. Observational studies have

suggested that these procedures result in good
oncological and obstetric outcomes in carefully
selected patients with early-stage cervical cancer.

2 Patients

2.1 Stage IA1 Disease Without LVSI
A cohort study of stage IA1 squamous cell carci-
noma of the uterine cervix that analyzed data from
the National Cancer Institute’s Surveillance, Epi-
demiology, and End Results (SEER) database
showed that there was no difference between the
5-year survival rates of patients that were treated
with conization and those that underwent hyster-
ectomy (98 % vs. 99 %) (Wright et al. 2010).
Thus, stage IA1 patients without lymphovascular
space involvement (LVSI) are indicated for
conization alone. In cases in which the margins
of the excised cone are positive, repeated
conization or trachelectomy is recommended. Cli-
nicians have to recognize that the risk of preterm
delivery is increased after conization if the depth
of the excised cone is >10 mm (Kyrgiou
et al. 2006).

2.2 Stage IA1 Disease with LVSI,
Stage IA2 Disease, and Stage

IB1 Disease

A previous report has shown that 8.2 % of stage
IA1 patients with LVSI have lymph node
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metastasis, compared with 0.8 % of those without
LVSI (Mota 2003). Thus, pelvic
lymphadenectomy should be included in the
fertility-sparing surgical options for stage IAl
patients with LVSI. Radical trachelectomy plus
pelvic lymphadenectomy or conization plus pel-
vic lymphadenectomy is recommended for child-
bearing women with stage IA1 disease and LVSI,
stage IA2 disease, or stage IB1 disease.

2.2.1 Radical Trachelectomy Plus Pelvic
Lymphadenectomy

Regarding cases in which the patient wants to
preserve their fertility, women with stage 1Al
disease and LVSI, stage IA2 disease, or stage
IB1 disease are indicated for radical
trachelectomy plus pelvic lymphadenectomy.
Radical trachelectomy can be performed either
through a vaginal or abdominal approach and
can also be carried out using laparoscopic or
robotic methods.

The criteria for radical trachelectomy vary
slightly among institutions, but remain essentially
unchanged from the original set proposed by Roy
et al. in 1998 (Table 1) (Roy and Plante 1998).
Although previous studies have shown that a
tumor size of >2 cm is associated with increased
risk of recurrence after radical trachelectomy
(Marchiole et al. 2007; Mathevet et al. 2003;
Plante et al. 2011), tumors that measure >2 cm,
are very exophytic, and exhibit minimal stromal
invasion might also be considered for radical
trachelectomy.

A previous study of radical trachelectomy for
cervical cancer found that 28 % of cervical tumors

Table 1 Criteria of radical trachelectomy

1. A desire for fertility
2. Histologically proven invasive cervical cancer

3. Squamous cell carcinoma, adenocarcinoma, or
adenosquamous carcinoma, without high-risk histology
(e.g., neuroendocrine carcinoma)

4. Stage A1 with lymphovascular space invasion, stage
[A2, or stage IB1

5. Tumor size <2 cm
6. Tumor limited to the cervix

7. No evidence of lymph node metastasis and distant
metastasis
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Table 2 Oncological outcomes according to surgical procedures

Surgery Author No. of surgeries Follow-up Recurrences Deaths
Year Months n (%) n (%)
VRT Burnett et al. 2003 21 31 2(9.5) 0 (0)
Mathevet et al. 2003 109 76 43.7) 3(2.8)
Shepherd et al. 2006 123 45 5(4.1) 4(3.3)
Hertel et al. 2006 108 29 43.7) 2(1.9)
Marchiole et al. 2007 118 95 7(5.9) 54.2)
Beiner et al. 2008 90 51 5(5.5) 3(3.3)
Sonoda et al. 2008 43 21 1(2.3) 0(0)
Plante et al. 2011 125 93 6 (4.8) 2 (1.6)
Cao et al. 2013 71 34.4 7(9.9) 2(2.8)
Total 765 41 (5.4) 21 (2.6)
ART Ungar et al. 2005 30 47 0 (0) 0(0)
Abu-Rustum et al. 2008 22 12 0(0) 0(0)
Pareja et al. 2008 15 32 0(0) 0(0)
Nishio et al. 2009 61 27 6(9.8) NA*?
Cibula et al. 2009 17 21.2 1(5.9) 0 (0)
Yao et al. 2010 10 NA 0 (0) 0 (0)
Saso et al. 2012 30 24 3 (10) 2(6.7)
Muraji et al. 2012 23 NA 0(0) 0(0)
Wethington et al. 2012 93 32 44.3) 0(0)
Cao et al. 2013 55 20.6 0 (0) 0 (0)
Total 356 14 (3.9) 2(0.7)°
VRH Steed et al. 2004 71 17 4 (5.6) NA
Jackson et al. 2004 50 52 2 (4.0) 2 (4.0)
Marchiole et al. 2007 139 113 9 (6.4) 7(5.0)
Beiner et al. 2008 90 58 1(1.1) 1(1.1)
Total 350 16 (4.6) 10 (3.6)°
ARH Roy et al. 1996 27 27 1(3.7) NA
Steed et al. 2004 205 21 13 (6.3) NA
Jackson et al. 2004 50 49 2 (4.0) 2 (4.0)
Malzoni et al. 2009 62 71.5 4 (6.5) NA
Zhang et al. 2014 90 12.5 0 (0) 0 (0)
Total 434 20 (4.6) 2(1.4)¢

NA not available, VRT vaginal radical trachelectomy, ART abdominal radical trachelectomy, VRH vaginal radical
hysterectomy, ARH abdominal radical hysterectomy

“Three of six patients were lost to follow-up as of the time of the review

PEstimated without the data of Nishio et al. 2009

“Estimated without the data of Steed et al. 2004

Estimated with the data of Jackson et al. 2004 and Zhang et al. 2014

that are resected by radical trachelectomy exhibit present, it is not an exclusion criterion for radical
LVSI and that LVSI is associated with an trachelectomy, as it does not justify adjuvant ther-
increased risk of recurrence (Beiner and Covens apy (Beiner and Covens 2007; Plante et al. 2011).
2007). However, when LVSI is the only risk factor



2.2.2 Conization Plus Pelvic
Lymphadenectomy

Radical trachelectomy plus pelvic
lymphadenectomy is a safer approach for stage
IA1-1A2 disease when LVSI is present; however,
conization plus pelvic lymphadenectomy might
also be a wuseful treatment option (Maneo
etal. 2011).

3 Outcomes

3.1 Surgical Outcomes

Approximately 10 % of planned radical
trachelectomy procedures have to be abandoned
because of the presence of lymph node metastasis
on frozen sections or positive endocervical mar-
gins (Tables 3 and 4). In a previous study, the
mortality rate of patients who underwent vaginal
radical trachelectomy (VRT) was 3.1 %, which
was comparable with the 0-1.4 % observed in
patients that were treated with abdominal radical
hysterectomy (ARH) or abdominal radical
trachelectomy (ART) (Averette et al. 1993).

3.2 Oncological Outcomes

A previous study suggested that the oncological
outcomes of patients who undergo ART or VRT
are similar to those of patients treated with ARH.
As shown in Table 2, these procedures result in
recurrence and death rates of approximately 5 %
and 2 %, respectively. According to a recent
review of VRT, recurrent lesions can develop
predominantly in the parametrium or pelvis
(Beiner and Covens 2007).

3.3 Prognostic Factors

The risk factors for recurrence have been inten-
sively investigated, and tumors that measure
>2 cm in diameter are consistently associated
with an increased risk of recurrence. In addition,
some studies have suggested that the presence of
LVSI (Marchiole et al. 2007; Mathevet et al. 2003;
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Plante et al. 2011) and deep stromal invasion
(DSI) of >10 mm (Diaz et al. 2008) are risk
factors for recurrence; however, others have
found that they are not associated with a higher
risk of recurrence (Hertel et al. 2006; Plante
et al. 2011). Although the prognostic significance
of LVSI and DSI needs to be investigated further
in larger studies, they are not considered to be
contraindications for radical trachelectomy at
this point. As neuroendocrine tumors are an
aggressive subtype of cervical cancer and often
recur rapidly, even if they have been completely
removed and there is no lymph node or distant
metastasis, radical trachelectomy cannot be
recommended for women with this histological
subtype of cervical cancer (Beiner and Covens
2007; Marchiole et al. 2007).

4 Surgical Procedures

The first successful trachelectomy procedure was
performed via a vaginal approach by Dargent
et al. in 1986, and the oncological and reproduc-
tive outcomes of patients who underwent VRT
were presented at the Society of Gynecologic
Oncologists meeting in 1994 (Ribeiro Cubal
et al. 2012). A laparoscopic pelvic lymph node
evaluation should be performed prior to VRT to
rule out lymph node metastasis.

The abdominal approach was first reported by
Smith et al. in 1997 (Ribeiro Cubal et al. 2012).
The main advantages of ART are its greater
radicality and feasibility compared with VRT.

Basically, the procedure for radical
trachelectomy begins with the creation of
paravesical and pararectal spaces and the dissec-
tion of the caudal bladder. Then, after the
vesicouterine ligaments and cardinal ligaments
have been divided, the cervix is removed. Finally,
the uterine corpus and vaginal stump are
reconstructed.

The endocervical margin of the specimen
needs to be evaluated after the cervix has been
removed to ensure that no residual disease
remains. It is well known that the outcomes of
post-conization pregnancies are influenced by the
depth and size of the excised cervical tissue
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specimen (Kyrgiou et al. 2006), which also holds
true for post-radical trachelectomy pregnancies.
As a shorter cervix can provide an easy route for
ascending infections, which increase the risk of
premature delivery, most clinicians aim to pre-
serve at least 5 mm—1 cm of the endocervix during
both procedures. There is no clear consensus
regarding whether cervicoisthmic cerclage should
be performed during radical trachelectomy or only
after a patient has become pregnant.

Radical trachelectomy can also be performed
via either a laparoscopic (Marchiole et al. 2007) or
robotic approach (Persson et al. 2008). A previous
retrospective study involving a relatively small
number of patients suggested that these
approaches are feasible, less invasive, and simi-
larly effective, i.e., achieve comparable oncolog-
ical outcomes, to conventional vaginal or
abdominal approaches (Marchiole et al. 2007).

5 Surgical Complications

The intraoperative complications rate of VRT
seems to be higher than that of ART (5.6 %
vs. 0.7 %) (Pareja et al. 2013; Plante
et al. 2011). The most common intraoperative
complication of VRT is urinary tract damage.
However, in comparisons of laparoscopic-assisted
VRT versus laparoscopic-assisted vaginal radical
hysterectomy (Marchiole et al. 2007) or ART
versus ARH (Cao et al. 2013), all of the proce-
dures exhibited similar perioperative complica-
tion rates, indicating that radical trachelectomy
can be performed safely in carefully selected
cases of early-stage cervical cancer.

The immediate postoperative complications
associated with radical trachelectomy include
bladder  dysfunction, lymphedema, and
lymphocele, which are comparable to the compli-
cations associated with RH (Pareja et al. 2013). In
addition, the specific long-term postoperative
complications associated with radical
trachelectomy  include cervical  stenosis,

dyspareunia, dysmenorrhea, prolonged amenor-
rhea, and chronic discharge. Similar rates of
these complications are seen after VRT and ART
(Beiner and Covens 2007; Cao et al. 2013; Pareja
etal. 2013).

6 Adjuvant Treatments

The recommendations for post-trachelectomy
adjuvant therapy are based on the presence/
absence of pathological risk factors, such as
nodal metastasis, parametrial involvement,
LVSI, or DSI. Clinicians have to recognize that
adjuvant radiotherapy affects patients’ fertility
(Beiner and Covens 2007; Hertel et al. 2006;
Marchiole et al. 2007). Chemotherapy is an alter-
native adjuvant therapy. However, the clinical
efficacy of adjuvant chemotherapy remains
unclear.

7 Radical Trachelectomy
for Tumors Larger Than 2 cm
in Diameter

As the ART is more radical than VRT (Ungar
et al. 2005; Wethington et al. 2012), it might
have broader indications than other types of
trachelectomy. However, in patients with larger
tumors, radiotherapy is often indicated postoper-
atively because of the patient’s pathological risk
factors, which usually results in a loss of fertility.

Neoadjuvant chemotherapy (NACT) is the
only way to reduce the size of cervical tumors,
which might allow some patients with bulky
tumors to undergo radical trachelectomy. Recent
retrospective studies have suggested that NACT
followed by radical trachelectomy is feasible and
effective (Plante 2015). However, the oncological
and reproductive issues have not been fully inves-
tigated. To draw a definitive conclusion regarding
the benefits of NACT, further large-scale prospec-
tive studies are needed.



8 Hysterectomy in the Post-
Childbearing Period

So far, there is no evidence that hysterectomy has
beneficial effects in patients that do not want any
more children.

9 Reproductive Issues

9.1 Fertility Issues

There is no clear consensus about the optimal
interval between radical trachelectomy and
attempts to get pregnant. However, as the tissue
healing process can last at least 3 months, most
authors suggest that patients should wait for 6-12
months before attempting to get pregnant.

Fertility might be impaired after radical
trachelectomy because of anatomical and physio-
logical changes, such as adhesion, cervical steno-
sis, and a loss of cervical function. In addition, the
impact of pre-radical trachelectomy NACT on
fertility remains unknown; however, a retrospec-
tive study found that 50 % of patients who
received NACT followed by trachelectomy and
retained their fertility subsequently became preg-
nant (Robova et al. 2014).

The pregnancy outcomes seen in previous
studies are summarized in Tables 3 and 4.
Among the women who attempted to get pregnant
after VRT, 73.0 % (116 out of 159 women) were
able to conceive, which is higher than the 45 %
(54 out of 120 women) observed in the women
who underwent ART. The reasons for the worse
fertility outcomes of the ART group remain to be
elucidated.

9.2 Obstetric Outcomes
Clinicians should inform patients who undergo
radical  trachelectomy  that  post-radical
trachelectomy pregnancies are associated with an
increased risk of obstetric complications.

As shown in Tables 3 and 4, the first-trimester
miscarriage rate  was 19.6 % (96 of
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489 pregnancies) in the VRT group and 11.0 %
(7 of 64 pregnancies) in the ART group, which are
comparable to those of the general population.
However, the second-trimester miscarriage rates
of the patients in the VRT (8.4 %; 41 out of
489 pregnancies) and ART groups (14.1 %;
9 out of 64 pregnancies) were higher than that
observed in the general population. Of the
women who reached the third trimester, roughly
two-thirds delivered their babies at term, and the
remaining women (37.8 %) delivered prema-
turely (Tables 3 and 4). At present, there are no
effective interventions for preventing preterm
labor or preterm premature rupture of membranes.

9.3 Cesarean Section for Women
Who Undergo Radical

Trachelectomy

Cesarean section should be selected as the mode
of delivery after radical trachelectomy. However,
the optimal timing of cesarean section remains
unclear. Moreover, it is disputed whether a low
transverse incision or a low vertical incision
should be performed in such cases.

10 Oocyte Cryopreservation
for Women with Advanced

Disease

Oocyte cryopreservation has been proposed to be
an option for patients who are at risk of infertility
due to RH or gonadotoxic adjuvant treatment.
However, it is recommended that patients should
be counseled about the current lack of data about
the efficacy, risks, and costs of oocyte cryopreser-
vation (Oocyte cryopreservation. Committee
Opinion No. 584. American College of Obstetri-
cians and Gynecologists).

11 Conclusion
Previous studies have shown that trachelectomy is

a safe and feasible procedure and produces good
oncological and reproductive outcomes in
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patients with early-stage cervical cancer. To opti-
mize the fertility and oncological outcomes of
such patients, the strict indications for radical
trachelectomy should be emphasized.
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Abstract

Abnormal cervical screening tests are diag-
nosed in millions of women each year in the
United States. In some, the abnormality is
indicative of cervical dysplasia or even inva-
sive cervical cancer. The work-up of an abnor-
mal cervical screening test includes
colposcopy and cervical biopsies. Based on
those results, treatment for cervical dysplasia
can consist of observation or intervention with
an excisional biopsy. In deciding to intervene
aggressively, one must consider special cir-
cumstances including patient age, desire for
future fertility, and concurrent pregnancy.
Understanding the role human papillomavirus
(HPV) plays in cancer development has led to
advancements in detection and treatment of
cervical dysplasia. Both preventative and ther-
apeutic vaccinations against HPV provide
promise in decreasing the number of women
affected by this disease. This chapter highlights
key changes in the recent ASCCP guidelines
including the importance of conservative man-
agement among younger women as well as
recommendations on the proper utilization of
HPV cotesting. The rationale for HPV vacci-
nation is also discussed.
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1 Introduction

Since the 1940s, the Pap smear has provided
practitioners an opportunity to diagnose cervical
dysplasia and prevent cancer development. From
1973 to 2007, invasive cervical cancer incidence
declined by 54 % in the United States (Adegoke
et al. 2012). Furthermore, coordinated testing for
human papillomavirus (HPV) has enabled health-
care providers the ability to appropriately triage
patients based on risk. HPV infection is common
and does not always cause cervical dysplasia;
however, recognition and early intervention of
high-risk HPV-related changes may prevent pro-
gression to cancer. In addition, early administra-
tion of vaccines against certain types of high-risk
HPV could diminish the number of people diag-
nosed with cervical cancer precursors (Baldur-
Felskov et al. 2014).

In the United States, there are an estimated two
million abnormal cytology tests each year
(Insinga et al. 2004). Among these women,
175,000 cervical intraepithelial neoplasia (CIN)
1 and 225,000 CIN 2/CIN 3 diagnoses are made.
Progression from CIN to invasive cervical cancer
is a slow process taking between 8.1 and
12.6 years for CIN 3 to progress to invasive cancer
(ACOG Bulletin #140, December 2013). Despite
advancements in the diagnosis and treatment of
cervical dysplasia, cervical cancer continues to
claim more than 4,000 lives each year in the
United States http://seer.cancer.gov/statfacts/
html/cervix.html. The body of knowledge on
HPV, cervical dysplasia, and cervical cancer con-
tinues to grow bringing potential to decrease the
number of deaths from cervical cancer each year.

The focus of this chapter is to provide readers
with the most pertinent information on cervical
dysplasia and, in turn, enable them to impart
accurate and helpful information on their patients.

2 Cervical Cytology
Cervical cytology refers to cells that are obtained

from the surface of the cervix and ideally include
cells from the transformation zone of the cervix.
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Using a spatula and/or brush, cellular material
from the cervix can be either spread and fixed
directly onto a slide or transferred into a fixative
liquid. In detecting precancerous lesions, the con-
ventional Pap test using a slide- and liquid-based
cytology proves to be equally sensitive and spe-
cific (Arbyn et al. 2008). Overall, sensitivity and
specificity for cytologic testing for cervical dys-
plasia are about 60 % and 70 %, respectively
(Nanda et al. 2000).

In an effort to standardize diagnosis and treat-
ment, Bethesda 2001 developed terminology in
the evaluation of cervical cytology. Management
guidelines are based on these interpretations. The
following information is adapted from the 2001
Bethesda system (Solomon et al. 2002). For any
given cytologic sample, pathologists provide
information on specimen adequacy and give an
interpretation/result. Adequacy refers to
whether the specimen is satisfactory for evalua-
tion or unsatisfactory for evaluation. Interpreta-
tion can either reflect that the specimen is
“negative for intraepithelial lesion or malignancy”
or specify a type of epithelial cell abnormality.
The most common cytologic abnormality is
“atypical squamous cells” (ASC). Women with
ASC have a 10-20 % risk of underlying CIN
2-3 and 1 in 1000 risk of invasive cancer. The
category is further subdivided between “atypical
squamous cells of undetermined significance”
(ASC-US) and “cannot exclude HSIL” (ASC-H)
(Solomon et al. 2002).

Squamous intraepithelial lesions are catego-
rized in a two-tier system. Low-grade squamous
intraepithelial lesions (LSIL) refer to mild dys-
plastic or HPV-related changes and frequently
correspond to a histologic diagnosis of CIN
1. High-grade squamous intraepithelial lesions
(HSIL) refer to moderate and severe dysplasia
and typically correspond to a histologic diagnosis
of CIN 2 or CIN 3. Squamous cell carcinoma can
be detected by cytology; however, confirmation
should be pursued with a biopsy for histologic
diagnosis (Solomon et al. 2002).

Atypical glandular cells (AGC) refer to a glan-
dular abnormality that could be arising from the
cervix, endocervix, or endometrium. This diagno-
sis reflects a high-grade abnormality in 10-39 %
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of cases. “Atypical glandular cells, favor neoplas-
tic,” endocervical adenocarcinoma in situ (ACIS),
and adenocarcinoma are other examples of diag-
noses included in this standard terminology (Sol-
omon et al. 2002).

According to the American College of Obste-
tricians and Gynecologists (ACOGQ), cervical can-
cer screening with cervical cytology should being
at age 21 regardless of age at coitarche. Between
the ages of 21 and 29, cytology testing alone can
be done every 3 years. After age 30, cytology
alone every 3 years or combined cytology and
HPV cotesting every 5 years can be
recommended. In the absence of a history of
abnormal cytology, screening can stop at age 65.
If a patient undergoes hysterectomy for a benign
gynecologic indication without history of cervical
dysplasia, cervical cancer screening can be
stopped after hysterectomy.

3 Human Papillomavirus

Papillomaviruses are a double-stranded, circular
DNA genome virus with more than 100 different
described subtypes. The viral DNA is divided into
three regions: upstream regulatory region, early
region, and late region. The early region of the
genome includes six open reading frames, and, of
these, E6 and E7 are required for the development
of invasive cervical cancer. The E7 protein binds
to the tumor suppressor retinoblastoma (Rb) gene
blocking suppression and allowing cell prolifera-
tion. The E6 protein binds and degrades tumor
suppressor P53 resulting in blockage of apoptosis
and increased cell proliferation (Wright 2009).
HPV types 16 and 18 are present in 70 % of
diagnosed squamous cell carcinomas and over
80 % of adenocarcinomas (de Sanjose et al.
2010).

Persistent HPV is essential for the development
of cervical cancer precursors and invasive cancer.
When compared to cytology, high-risk HPV test-
ing has proven to have higher sensitivity and
reproducibility but less specificity (ACOG Bulle-
tin #140, December 2013). At this time, HPV
panels only detect a finite number of high-risk
HPV types. Not all tests specify the exact HPV

type that is positive in the panel, i.e., genotype.
According to the College of American Patholo-
gists, the most common indication for HPV test-
ing remains reflex testing after ASC-US cytology;
however, laboratories are reporting a general
increase in the rate of cotesting (Zhao et al. 2015).

Transmission of HPV occurs via sexual expo-
sure. Breaks in the skin and mucosal surfaces are
susceptible to infection with the cervix being the
most common site of transmission. Although con-
dom use is still recommended for protection
against HPV, external genitalia are susceptible to
microtrauma and infection; thus, condom use is
less protective than it is against other sexually
transmitted infections. Vertical transmission
from mother to infant is possible; however, the
neonate can clear the vast majority of these infec-
tions within the first year of life (Erickson et al.
2013).

Overall prevalence of high-risk HPV is
reported to be between 12 % and 15 % (Wright
et al. 2012). The prevalence of HPV is highest in
women 21-24 years old with a second spike
occurring after menopause (Wright et al. 2012;
Erickson et al. 2013). Most HPV infections will
clear spontaneously; however, some infections
will persist and cause cellular changes. Young
women are more likely to clear HPV than older
women. The clearance rate within 1 year of infec-
tion ranges from 40 % to 70 % and can reach a
2-5-year clearance rate of 100 % in young
women (Erickson et al. 2013). Certain types of
HPV are more virulent and are more likely to be
persistent than other types. HPV 16 and HPV
18 are the most common HPV subtypes found in
carcinoma of the cervix and found to be the most
persistent (Wheeler 2013). HPV types considered
to be oncogenic include 16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58, and 59 (Erickson et al. 2013).

3.1 Risk Factors

Risk factors for the development of dysplasia and
invasive cervical cancer are interlinked with HPV
infection and clinical conditions that make
patients more susceptible to infection with HPV.
Risk factors associated with HPV infection in



women include number of lifetime male sexual
partners, early-onset sexual activity, coinfection
with other sexually transmitted diseases, and cur-
rent smoking (Erickson et al. 2013). Since HPV
activity is dependent on the host immune system,
immunosuppressed patients infected with HPV
are at increased risk of developing cervical dys-
plasia  and invasive  cervical  cancer.
Immunosuppressed patients include patients with
HIV, autoimmune disease, those who are status
post organ transplant, and others who require
chronic immunosuppressive therapies. These
patients are recommended to have more frequent
screening evaluation. Current recommendations
are to screen these patients every 6 months for
the first year after diagnosis of immunocompro-
mised status followed by annual screening
(Nguyen and Flowers 2013).

4 Management of Abnormal
Screening Tests

The following management guidelines are based
on the findings in the 2006 consensus guidelines
for the management of women with abnormal
cervical cancer screening tests and the ACOG
Practice Bulletin on the management of abnormal
cervical cancer screening test results and cervical
cancer precursors (Wright 2007; ACOG Bulletin
#140, December 2013; ASCCP guidelines). Most
abnormal cytology results will require further
evaluation of the cervix with colposcopy. The
following are examples of abnormal results that
do not require immediate colposcopy:

* For a woman older than 30 years of age with
negative cervical cytology and her first posi-
tive HPV test, the ASCCP recommendation is
to repeat cotesting in 1 year and proceed with
colposcopy if cytology is abnormal or HPV
remains positive at 1-year follow-up.

* For women with ASC-US cytology and a
negative HPV testt ACOG recommends
repeat cytology with HPV testing in 3 years.

* For women between the ages of 21 and
24 with ASC-US or LSIL, HPV testing can
be done. The patient should have repeat
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cytology 1 year after the test if positive and
repeat cytology in 3 years if the test is negative.

+ Unsatisfactory cytology with negative or
unknown HPYV results can be repeated in 2—4
months. Two consecutive unsatisfactory cytol-
ogy results warrant evaluation with
colposcopy.

Algorithms for the management of specific
screening test results are available at the ASCCP
website (http://www.asccp.org/Guidelines) and
can also be downloaded as an application for
mobile devices.

4.1 Colposcopy

Colposcopy is microscopic examination of the
cervix under low power magnification after appli-
cation of acetic acid. The goal of this procedure is
to visually detect any cervical changes suspicious
for precancerous transformation. The procedure
consists of a speculum exam during which gauze
is soaked with 3-5 % acetic acid and placed
directly on the cervix for approximately 30 s to
1 min. After exposure to acetic acid, a reversible
reaction occurs causing the abnormal cells to
swell and turn white due to hyperchromatin within
the nucleus of the dysplastic cells.

Identification of acetowhite epithelium (AWE)
allows for directed biopsies of suspicious lesions.
The transformation zone is identified, and a small
cotton-tipped swab can be used to manipulate the
cervical canal and identify whether the AWE
extends into the canal. An endocervical speculum
can be used for this part of the procedure. Other
abnormal features to note include punctation,
mosaic patterns that suggest underlying high-
grade dysplasia, and abnormal neovascularization
that could be an indication of possible invasive
cancer.

In addition to the cervix, the upper vagina
should be examined. Directed biopsies are
performed with a sharp cervical biopsy device.
A sharper device will lead to less manipulation
and stretch of the cervical fibers and diminish
pain. Bleeding is a risk of this procedure. Silver
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nitrate and Monsel solution can be used to hamper
bleeding; however, spotting and brown discharge
are common after biopsies. Excellent photographs
and additional descriptions of colposcopic find-
ings can be found in text by Baggish (2003).

Even if colposcopic examination is negative
for any abnormal findings, a single random biopsy
can increase detection of high-grade disease in
high-risk HPV-positive patients (Huh et al.
2014). It remains unclear why some lesions are
not visible colposcopically and whether this
reflects a difference in the biological or clinical
nature of non-visible lesions as compared with
visible lesions. Ultimately, studies show that col-
poscopy has similar sensitivity and specificity
when compared to cervical cytology in detecting
high-grade lesions. Women with limited access to
screening cytology in under-resourced countries
that cannot afford to implement routine HPV test-
ing may benefit from immediate colposcopic
examination. The limitation of “see-and-treat”
methodology remains the possibility of over-
treating (Nooh et al. 2015).

5 Types of Cervical Dysplasia
5.1 Cervical Intraepithelial
Neoplasia

Cervical intraepithelial neoplasia (CIN) is a term
used to describe a continuum of dysplastic
changes in cervical intraepithelial tissue. These
changes are precursors to cervical cancer devel-
opment. The continuum consists of mild, moder-
ate, and severe cellular changes referred to as CIN
1, 2, and 3, respectively. A histopathologic diag-
nosis of CIN depends on the level of nuclear
abnormality, mitotic activity, and level of differ-
entiation (Robboy et al. 2002).

In CIN 1, extensive differentiation can be seen
in the upper two-thirds of the cervical epithelium.
There is minimal amount of nuclear atypia and
few, if any, mitotic figures that are located in the
basal third of the epithelium (Robboy et al.
2002). CIN 1 has a high rate of regression and
can be managed conservatively with repeat cytol-
ogy and HPV testing 12 months after initial

diagnosis. Patients should be counseled that this
lesion usually represents a transient HPV infection
and has very low premalignant potential. Over a
period of 2 years, the risk of progression of CIN
1 to CIN 2 was 13 %, and the risk of progression
of CIN 1 to CIN 3 was 8.9 % (ALTS 2003). If a
patient has persistent CIN 1 for over 2 years,
observation or excision is acceptable. Excision is
recommended if the transformation zone cannot
adequately be evaluated on colposcopy. In addi-
tion, if CIN 1 was found on endocervical curettage
(ECC) at the time of colposcopy, ECC should be
performed with the subsequent cytologic sam-
pling (ACOG Bulletin #140, December 2013).

In CIN 2, mitotic figures are located in the
basal two-thirds of the epithelium, differentia-
tion can be seen in the upper half of the epithe-
lium, and the nuclei are more atypical and larger
than in CIN 1 (Robboy et al. 2002). Although CIN
2 can regress, patients should be counseled that
35 % persist and 22 % progress to CIN 3 (ACOG
Bulletin #140, December 2013). Except in special
populations, patients with CIN 2 are offered exci-
sion in an effort to prevent progression to CIN
3 and, ultimately, invasive cancer. In young age
women, either close observation or ablation of the
lesion can be considered.

In CIN 3, nuclear abnormalities and mitotic
figures populate the entire thickness of the epi-
thelium. The nuclei can occupy almost the entire
cell and are bizarre in shape. Data on the natural
history of CIN 3 revealed that 56 % persist and
14 % progress to invasive cancer (ACOG Bulletin
#140, December 2013). The term carcinoma in
situ (CIS) was included in prior terminology;
however, this diagnosis is no longer used. Rather,
that which was labeled as CIS is now considered
CIN 3. Excisional biopsy is the preferred manage-
ment for CIN 3.

5.2 Adenocarcinoma In Situ

Adenocarcinoma in situ (ACIS) describes a pre-
cursor lesion to invasive adenocarcinoma of the
cervix. Pathologists describe ACIS as replace-
ment of endocervical glandular cells with tall
columnar cells with nuclear atypia and elevated
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Table 1 Recommendations for follow-up after cone biopsy for cervical dysplasia

Cone
(LEEP Risk of Risk of
or Internal Desiring future residual Risk of frank
CKC) margin ECC fertility dysplasia | microinvasion |invasion | Follow-Up
CIN 3 neg neg n/a 18 % 0% 0 % Cotesting in 1 year
CIN3 neg CIN3 | Yes 40 % 0% 0 % 4—6-month cotesting
with ECC
CIN 3 neg CIN3 |No 40 % 0% 0 % 4—6-month cotesting
with ECC
CIN 3 CIN3 neg Yes 30 % 0% 0% 4-6-month cotesting
with ECC
CIN3 CIN 3 neg No 30 % 0% 0 % 4—6-month cotesting
with ECC
CIN 3 CIN3 CIN3 | Yes 44 % 19 % 11 % 4—6-month cotesting
with ECC preferred;
repeat CKC
acceptable
CIN 3 CIN3 CIN3 <50, neg FF 2244 % |Upto 17 % 0% 4—6-month cotesting
with ECC preferred;
repeat CKC
acceptable
CIN3 CIN 3 CIN3 | >50/ 46 % 9% 18 % CKC - > clear
postmenopausal margins = follow as
above; CKC
- > positive margins/
ECC - > hyst
v. MRH
ACIS neg neg Yes 14 % 0% 0 % 6-month cotesting;
recommend
completion hyst after
childbearing
ACIS neg neg No 14 % 0% 0 % Hyst
ACIS + neg No 40 % 7% 0 % CKC — > Hyst
ACIS neg + No 80 % 20 % 0 % CKC — > Hyst
ACIS + + No 77 % 15 % 0 % CKC — > Hyst
ACIS Either Either | Yes 59 % 13 % 0 % CKC until margins
+/— +/— negative; recommend

mitotic activity. Less prevalent than CIN, the man-
agement of ACIS has proven to be a challenge.
Estimates for the risk of underlying malignancy
can be up to 17 %. After biopsy diagnosis, all
patients should have a cone biopsy to exclude
the diagnosis of underlying cancer. Standard treat-
ment for ACIS is hysterectomy; however,
fertility-sparing measures can be taken in special
circumstances (Tierney et al. 2014). See Special
Considerations for information of fertility
preservation.

completion hyst after
childbearing

53 Management of Dysplasia

In managing a diagnosis of cervical dysplasia, the
simple objectives are to prevent progression to
invasive cervical cancer and to exclude the pres-
ence of concurrent carcinoma. Management deci-
sions can only be made after thorough review of
cytologic and colposcopic findings.

5.3.1 Observation
As previously mentioned, CIN 1 can safely be
monitored without excision. Given the high
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likelihood of regression, ACOG recommends
repeat cotesting 1 year from the diagnosis. For
CIN 2, the risk of progression must be weighed
against the risk to future pregnancies. Observation
is preferred in women ages 21-24 and “young
women.” A “young woman” is considered some-
one in whom the risks to future pregnancies out-
weigh the risk of disease progression.
Conservative management using serial cytologic
sampling, HPV testing, and colposcopy at regular
intervals appears to be appropriate in this popula-
tion. Recommendations are for repeat exams
every 6 months for at least the first year (ACOG
Bulletin #140, December 2013).

5.3.2 Ablation

Ablative procedures for the treatment of cervical
dysplasia include cryosurgery, CO, laser vapori-
zation, and electrocoagulation. The primary ben-
efits of these procedures are that they are cost-
effective and simple. These methods are not com-
monly utilized secondary to their obvious disad-
vantages. Ablative procedures do not predictably
destroy tissue and they do not provide a specimen.
Therefore, diagnosis of an underlying cancer
could be inadvertently overlooked (Morrow and
Sideri 2013; Baggish 2003).

5.3.3 Excision

The objective of an excisional procedure is to treat
the existing precancerous lesion and, if present,
diagnose any underlying microinvasive disease. If
a cone is not feasible secondary to distorted anat-
omy, one may proceed with a hysterectomy. The
patient must be informed of the risk of invasive
cancer that may result in postoperative adjuvant
therapy or additional surgery.

The specimen should be evaluable for the pres-
ence or absence of dysplasia at the margins
(endocervical and ectocervical). Post-excisional
endocervical curettage (ECC) should be
performed routinely. Information on the margin
status and ECC has been shown to predict the
presence of residual disease for both squamous
and glandular lesions (Kobak et al. 1996; Tierney
et al. 2014). Positive endocervical margins and
positive ECC are more concerning than a positive
ectocervical margin. Ectocervical lesions are

more easily detected on Pap smear and
colposcopy.

Follow-up recommendations are summarized
in Table 1 (ACOG Bulletin #140, December
2013; Kobak et al. 1996; Tierney et al. 2014).

Following cone biopsy for CIN 3, ACOG rec-
ommends repeat cotesting in 1 year for those with
negative margins and ECC. For those with posi-
tive margins and/or ECC, ACOG recommends
closer follow-up with repeat cotesting in 4—6
months and repeat ECC at the time of cotesting.
Providers and patients must understand that,
although most who have positive margins and/or
ECC will not have recurrent or persist cervical
dysplasia, those with both positive margins and
positive ECC are at the highest risk of recurrence/
persistence. Some patients will find that the risk is
unacceptable and will be more comfortable with a
follow-up procedure such as a repeat cone.

Age should be considered when counseling
patients on risk of persistent cervical dysplasia
and invasive cervical cancer. Data suggests that
women over 50 years of age (or postmenopausal
women) who have a positive endocervical cone
margin and a positive ECC have a 9-18 % risk of
having invasive cervical cancer. These women
should have a repeat excisional procedure. If the
margins and ECC are negative on the second
conization, follow-up with cotesting and an ECC
in 4—6 months is reasonable. If margins and/or
ECC are positive on the second conization, rec-
ommendations are for repeat conization. If repeat
conization is not feasible secondary to anatomy,
the patient must be counseled on risk of concur-
rent cancer and consider a modified radical hys-
terectomy versus a simple hysterectomy (Kobak
et al. 1996).

The following text will describe both cold-
knife cone (CKC) and loop electrosurgical exci-
sion procedure (LEEP) as methods of excision.
These methods have been found to be equivalent
in treating dysplasia (Huang and Hwang 1999).
An important risk of excisional procedures is the
risk to future pregnancies. Women who undergo
these procedures are at an increased risk of having
cervical stenosis, cervical shortening, and preterm
birth. Studies show about a 30 % increased inci-
dence of preterm birth in patients who have



undergone an excisional procedure (Frey and
Conner 2015).

Cold-knife cone (CKC), otherwise known as
scalpel cone or sharp conization, is removal of a
cone-shaped piece of tissue from the cervix. The
specimen includes the transformation zone and a
segment of the endocervical canal. The cone is
typically 1.5-2.5 cm in height. The procedure is
performed under anesthesia in the operating room.
After colposcopy and/or Lugol application, the
surgeon can determine the size and shape of the
cone based on the extent of dysplasia. A sound
should be used to determine the cervical length
and direction of the canal. After traction sutures
are placed and vasopressin is injected
intracervically in select cases, a #15 or #11 blade
is pushed into the cervical stroma at an angle that
points toward the cervical canal. A single-tooth
tenaculum can be applied to 12 and 6 o’clock to
stabilize the cervix. An Allis clamp can be used to
gently manipulate the specimen without losing
orientation. After removal of the specimen from
the cervix, suture is used to mark the 12 o’clock
location to orient the specimen. An endocervical
curettage follows the removal of the cone biopsy
using a Kevorkian curette and endocervical
cytobrush. Bleeding from the cone bed can usu-
ally be controlled with cautery. Monsel solution,
Surgicel packing, and various suturing techniques
can also be utilized (Morrow and Sideri 2013).
The advantage of CKC is lack of thermal artifact
allowing the pathologist to confidently comment
on margin status. The disadvantage is that it
requires anesthesia and an operating room to com-
plete with possible increased risk of bleeding.

When compared with CKC, the LEEP proce-
dure also provides a specimen for pathologic
examination; however, it is an in-office procedure
that is simple and inexpensive. In the office, the
procedure is performed using local anesthetic with
1-2 % lidocaine injected directly into the cervical
stroma. Colposcopy with acetic acid application is
performed followed by Lugol application if indi-
cated. The appropriate loop electrode is selected
based on the size of the lesion. Power is set at
between 40 and 50 W using a blend of cutting and
coagulation current. The loop is passed through
the cervical stroma at a steady rate, careful to

K.E. Tierney et al.

avoid both bleeding and thermal effect to the
specimen. Endocervical curettage is performed
after the specimen is obtained. Hemostasis can
be achieved with the rollerball and Monsel solu-
tion (Morrow and Sideri 2013).

5.3.4 Pharmacological Agents

The utility of topical agents in the treatment of
cervical dysplasia is under investigation. Both
S-flourouracil (5-FU) and imiquimod have been
used as agents to treat vulvar dysplasia and are
being considered in the treatment of cervical pre-
cancerous lesions. 5-FU is an antimetabolite that
inhibits thymidylate synthase causing cell death.
In young women, 5-FU used to treat CIN 2 was
shown to cause regression in 93 % of patients as
compared to 56 % regression among those who
were observed. This data came from a randomized
controlled trial of two groups (treatment with
5-FU versus observation) over a 6-month treat-
ment period during which there were no reported
moderate to severe side effects (Rahangdale et al.
2014). More common side effects include pain,
burning, and dermatitis. Suggested treatment dos-
ing is 2 g via transvaginal applicator every
2 weeks for a total of 8 doses. The use of 5-FU
in this setting is considered off-label and should
only be considered in young patients attempting
to conserve fertility with informed consent.

The topical immune-response modulator
imiquimod is another agent that could to be effi-
cacious in treating cervical dysplasia. Imiquimod
activates the innate immune system via a toll-like
receptor (TLR-7) and recruits macrophages, nat-
ural killer cells, and B-lymphocytes to the treated
site. In the treatment of CIN 2-3, remission rates
in patients treated with imiquimod were higher
when compared with those observed over time;
73 % of those treated with imiquimod regressed
while only 39 % of those treated with placebo
regressed (Grimm et al. 2012). Common side
effects of imiquimod include mild pruritus, pain,
and a systemic “flu-like” reaction. Long-term and
larger studies are needed to determine the ideal
therapeutic application of these agents. With more
investigation, topical agents could prove to be a
reasonable alternative to excisional biopsy in
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those who plan to reduce risk of preterm birth in
future pregnancies.

5.3.5 Hysterectomy

Hysterectomy is not a standard treatment as pri-
mary therapy for CIN 2 or CIN 3 (ACOG Bulletin
#140, December 2013). After diagnosis of recur-
rent disease, repeat excisional biopsy is preferred
to exclude the presence of invasive cancer. Indi-
cations for hysterectomy include:

* Recurrent disease after evaluation with repeat
excisional procedure

+ Situations in which a repeat excisional proce-
dure is not feasible due to distorted anatomy,
1.e., minimal residual cervix or a flush cervix

For a diagnosis of ACIS, hysterectomy is stan-
dard of care in women who have completed child-
bearing. However, excisional biopsy needs to be
preformed prior to hysterectomy to rule out con-
current invasive cancer.

54 Special Considerations

5.4.1 Dysplasia in Pregnancy

For women with dysplasia diagnosed during preg-
nancy, most dysplasia will regress, and evolution
to cancer is extremely rare (Fader et al. 2010).
Evidence-based guidelines for management of
cervical dysplasia in pregnancy suggest cervical
biopsies should only be performed if frank cancer
is suspected on colposcopy. Repeat colposcopy at
6 weeks postpartum is recommended. If a biopsy
is performed with a result of CIN 2 or CIN 3, col-
poscopy no sooner than every 12 weeks can be
performed. A biopsy should only be done if the
lesion appears to worsen (ACOG Bulletin #140,
December 2013).

5.4.2 Fertility-Sparing and ACIS

For those who desire to maintain future fertility,
patients with a diagnosis of ACIS should have a
cone biopsy to exclude the diagnosis of underly-
ing cancer. If cone margins or ECC is positive for
ACIS, repeat cone can be performed in these

patients. If both margins and ECC are negative,
data show that no patients had underlying cancer
and about 14 % had residual ACIS. Patients
should be closely monitored with cotesting every
6 months (Tierney et al. 2014).

5.5 Human Papillomavirus

Prevention

Vaccination against HPV has demonstrated effi-
cacy in preventing development of cervical dys-
plasia. Additionally, therapeutic vaccines have
emerged and may change the future treatment
landscape for cervical dysplasia. HPV has two
capsid proteins (L1 and L2), and the HPV vaccine
is made with recombinant L1 protein (a virus-like
particle) to target the L1 capsid protein (Erickson
et al. 2013). Currently, there are three
FDA-approved HPV vaccines available in the
United States. Available vaccines include a biva-
lent vaccine targeting HPV 16 and HPV
18 (Cervarix by GlaxoSmithKline, Brentford,
United Kingdom), quadrivalent (Gardasil by
Merck & Co Inc., Kenilworth, NJ, USA), and
9-valent (9vHPV by Merck & Co Inc., Kenil-
worth, NI, USA) types.

The quadrivalent vaccine Gardasil protects
against two high-risk types of HPV (16 and 18)
and two low-risk types of HPV commonly seen in
patients with genital warts (6 and 11). Adminis-
tration is indicated to prevent HPV-related genital
warts and precancerous and cancerous lesions in
women and men for ages 9 through 26 years
www.merckvaccines.com/products/gardisil. HPV
vaccines have the secondary benefit of protection
against all HPV-related cancers including some
head and neck cancers and anal and penile cancer.
In those who have been vaccinated, there is a
60 % risk reduction for atypia, and the risk of
CIN 2/CIN3 and CIN 3 is reduced up to 80 %
(Baldur-Felskov et al. 2014). Women vaccinated
at an older age have been shown to have less of a
risk reduction presumably because they have pre-
viously been exposed to HPV 16/HPV 18. Rec-
ommendations are to advocate for vaccination
before sexual activity (Baldur-Felskov et al.
2014; Mahmud et al. 2014). However, current
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recommendations are to vaccinate all people
between the ages of 9 and 26 regardless of sexual
history or history of diagnosed cervical dysplasia.
Indications for HPV vaccination in women older
than 26 need to be developed in the future.

The 9-valent HPV (9vHPV) vaccine builds
immunity against HPV types 6, 11, 16, 18,
31, 33, 45, 52, and 58. The efficacy against types
6, 11, 16, and 18 has been shown to be equivalent
to the quadrivalent vaccine. 9vHPV has been
shown to prevent disease associated with the
HPV types covered by the vaccine (Joura et al.
2015).

For those who have been vaccinated, screening
recommendations do not change (ACOG Bulletin
#140, December 2013). Long-term follow-up is
needed to see the effect these vaccines have on
cervical and vulvar cancer prevalence as well as
other HPV-related cancers such as head and neck
and anal and penile cancer prevalence.

The use of therapeutic vaccinations in the treat-
ment of infection-mediated precancerous and can-
cerous lesions is under investigation. For those
patients with high-grade dysplasia, the efficacy
of the available vaccines proves to be low
(Mahmud et al. 2014). A therapeutic vaccine
elicits an adaptive immune response against the
lesion. A recent phase 2 trial shows promising
results for a therapeutic vaccine, VGX-3100
(Inovio Pharmaceuticals, Inc, Plymouth Meeting,
PA, USA), against cervical dysplasia (CIN 2/3).
These findings lend hope for a nonsurgical treat-
ment of cervical dysplasia (Trimble et al. 2015).

6 Conclusion

In conclusion, cervical cancer screening with
cytology and HPV testing has decreased the over-
all incidence of cervical cancer over the last cen-
tury. The standardization of dysplasia
management has been facilitated by easily acces-
sible ASCCP guidelines. Treatment of cervical
dysplasia has remained relatively consistent; how-
ever, given the high rate of regression in certain
populations, more conservative management has
been recommended in younger patients and preg-
nant patients. Ultimately, ACOG and ASCCP

K.E. Tierney et al.

give guidelines for the management of dysplasia;
however, care should still be individualized. Rec-
ommendations are based on “acceptable risk”
meaning that negative screening does not guaran-
tee the absence of an abnormality. Worrisome
findings may warrant close follow-up and more
frequent exams. Informed consent is key. Patients
need to know the pathophysiology of HPV-related
disease, risk of disease progression, and risks of
invasive intervention. There are few preventative
interventions for patients once they are diagnosed
with HPV. Gynecologic and pediatric care pro-
viders should take every opportunity to discuss

risk reduction and the benefits of HPV
vaccination.
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Abstract

Primary malignancies of the vagina are rare,
comprising only about 1-4 % of all gyneco-
logic malignancies. The majority of vaginal
cancers are metastases from other sites.
Among primary vaginal tumors, squamous
cell carcinoma (SCC) is the most common,
followed by adenocarcinoma, melanoma, and
other rare histologies. Squamous cell carcino-
mas are frequently associated with chronic
human papillomavirus (HPV) infection,
whereas adenocarcinomas are associated with
in utero diethylstilbestrol (DES) exposure.
Vaginal intraepithelial neoplasia (VAIN) is a
premalignant condition thought to progress to
invasive squamous cell carcinoma if untreated.
Vaginal intraepithelial neoplasia is generally
asymptomatic and diagnosed by abnormal
vaginal cytology followed by vaginal colpos-
copy and biopsies. Most vaginal cancers pre-
sent with abnormal vaginal bleeding or a
vaginal mass. Diagnosis is made by physical
exam and confirmatory biopsy. Treatment of
vaginal cancer depends on the primary histol-
ogy, stage at diagnosis, and patient character-
istics. Treatment options include surgical
excision, radiation therapy, and chemotherapy.
The majority of vaginal cancers are treated
with radiation, frequently in combination with
chemotherapy. Prognosis varies depending on
underlying histology and stage at presentation;
however, with advances in radiation
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techniques, survival rates are similar to those
seen in cervical cancer.

Keywords

Vaginal intraepithelial neoplasia (VAIN) « Vag-
inal squamous cell carcinoma ¢ Vaginal adeno-
carcinoma ¢ Vaginal melanoma ¢ Vaginal
rhabdomyosarcoma

1 Introduction

Primary malignancies of the vagina are quite rare,
comprising only about 1-4 % of all gynecologic
malignancies (Siegel et al. 2015). In the USA,
approximately 4000 women are diagnosed with
vaginal cancer each year, and approximately
900 women die of the disease (Siegel
et al. 2015). The majority of cancers involving
the vagina are actually secondary metastases or
direct extensions from other primary sites. In a
series of 355 invasive carcinomas involving the
vagina, only 58 (16 %) represented primary vag-
inal lesions. Among secondary sites metastatic to
the vagina, the cervix was most common (32 %),
followed by the endometrium (18 %), colon and
rectum (9 %), ovary (6 %), vulva (6 %), bladder
and urethra (4 %) (Fu and Reagan 1989).

In this chapter, we will focus on the diagnosis
and management of primary vaginal malignant
neoplasms and premalignant conditions. Due to
the rarity of the disease, most treatment strategies
are derived from small retrospective case series
and extrapolated from prospective studies for the
treatment of cervical and anal cancers. Squamous
cell carcinoma is the most common and well-
studied histology, representing 65—79 % of vagi-
nal cancers in two large cancer registry studies
(Creasman et al. 1998; Shah et al. 2009). Adeno-
carcinoma is the second most common histology
representing 9—14 % of tumors, followed by mel-
anoma (3—6 %) and other rare histologies includ-
ing mesenchymal, germ cell, neuroendocrine, and
hematologic cell types collectively accounting for
the remaining 4-15 % (Creasman et al. 1998;
Shah et al. 2009). The majority of vaginal cancers
are treated with radiation, frequently in
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combination with chemotherapy. Prognosis varies
depending on underlying histology and stage at
presentation; however, with advances in radiation
techniques, survival rates are similar to those seen
in cervical cancer.

2 Vaginal Anatomy

The vagina is a fibro-muscular, distensible tube
extending from the uterine cervix superiorly to the
vestibule of the vagina, vulva, and perineum infe-
riorly. Embryologically, the vagina is formed by
fusion of the urogenital sinus epithelium inferiorly
with the mullerian ducts superiorly. Structural sup-
port for the vagina includes the cardinal and
uterosacral ligaments superiorly and the muscular
supports of the pelvic floor including the levator
ani, the bulbospongiosus muscle, and urogenital
diaphragm. The vagina shares fascial support
anteriorly with the bladder and posteriorly with
the rectum. Between these attachments, the lateral
vaginal wall opens into the paravaginal space. The
vaginal fornix describes the recesses around the
uterine cervix and can be divided into anterior,
posterior, and lateral regions. The posterior fornix
is the largest and is separated from the rectum by a
fold of peritoneum, forming the pouch of Douglas.

The vaginal wall consists of three layers: the
mucosa, the muscularis, and the adventitia. The
mucosa is lined by the nonkeratinized stratified
squamous epithelium, rich in glycogen and estro-
gen. There are no glands or crypts in the vagina,
and the mucosa is primarily lubricated by cervical
glands. Vaginal atrophy, characterized by mucosal
thinning and blunting of the vaginal rugae, is
common in low estrogen states such as prior to
onset of puberty and after menopause. Underlying
the epithelial basement membrane is the submu-
cosal layer, highly vascular and rich in lym-
phatics. The muscularis layer consists of smooth
muscle fibers, and adventitia is a thin layer of
connective tissue continuous with the adventitia
layer of other surrounding organs.

The arterial supply of the upper vagina comes
from the internal iliac artery frequently off a trunk
shared with the uterine artery, called vaginal
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artery, while the middle and lower portions of the
vagina are supplied by branches of the middle
rectal and internal pudendal arteries. Venous
drainage is facilitated by vaginal venous plexuses
in the lateral vagina which drain into the internal
iliac vein. The vagina is innervated by nerves
derived from the inferior hypogastric plexus.

Classically, lymphatic vessels from the upper
2/3 of the vagina drain into the internal iliac and
external iliac lymph nodes, while vessels from the
lower 1/3 drain into the superficial inguinal lymph
nodes via lymphatic channels in the lateral vagina
(Plentl and Friedman 1971). Posterior vaginal
lesions may also drain into para-rectal nodes
(Plentl and Friedman 1971).

3 Natural History

Most data about the natural history of vaginal
carcinoma emanates from early case reports
where few treatment modalities were available,
and many patients presented with advanced dis-
ease. In a compilation of early case series, Plentl
and Friedman report that of 1204 vaginal cancer
cases, 57.2 % were located on the posterior wall,
26.9 % on the anterior wall, and 15.9 % on the
lateral wall (Plentl and Friedman 1971). Among
743 cases with data available, 50.7 % of tumors
were located in the upper 1/3 of the vagina,
18.8 % in the middle 1/3, and 30.4 % in the
lower 1/3. VAIN also has a predilection for the
upper vagina, which is thought to be due to an
HPV-related field effect in patients with cervical
HPV infections.

Vaginal cancers may spread by contiguous
growth and local invasion, lymphatic drainage,
and hematogenously. Because of closely approx-
imated structures including the urethra, bladder,
rectum, and pelvic bones, locally advanced dis-
ease is generally symptomatic and carries a high
rate of morbidity. Due to the rich lymphatic drain-
age of the vagina, lymph node metastases occur
relatively early in the disease. By contrast, hema-
togenous dissemination to distant sites, such as
the liver, lung, or bone, occurs late in the disease
process.

4 Epidemiology

Vaginal squamous cell carcinoma is primarily a
disease of older women, with peak incidence
between ages 60 and 80 (Creasman et al. 1998;
Shah et al. 2009). Vaginal squamous cell carci-
noma is considered to be an HPV-related disease
and shares many risk factors with other
HPV-related squamous cell carcinomas, including
prior documented HPV infection (particularly
HPV 16), history of cervical or vulvar dysplasia
(CIN or VIN), immunosuppression, five or more
sexual partners or sexual debut prior to age
17, smoking, and low socioeconomic status
(Daling et al. 2002). VAIN and squamous cell
carcinomas are strongly associated with a prior
history of cervical cancer. Prior radiation therapy
(Hellman et al. 2004) and chronic vaginal irrita-
tion related to pelvic organ prolapse and pessary
use have also been proposed as possible risk fac-
tors (Wang et al. 2014).

Vaginal adenocarcinoma is associated with
precursor lesions including vaginal adenosis,
endometriosis, and mesonephric rests. Vaginal
clear cell carcinoma, associated with in utero
diethylstilbestrol (DES) exposure is the most
commonly described form in the literature. DES
is a nonsteroidal estrogen that has been implicated
in congenital reproductive tract abnormalities
including persistence of vaginal glandular tissue
in a condition called vaginal adenosis. In review
of registry cases, Herbst reported that among
women exposed to DES in utero, the risk of
clear cell carcinoma of the vagina or cervix was
approximately 1/1000, with age at diagnosis
ranged from 7 to 34 years, with peak incidence
at age 14-22 (Herbst and Andersond 1990). Vag-
inal adenosis occurred in 45 %, and structural
genital tract anomalies in 25 %. The incidence of
vaginal clear cell carcinoma has declined signifi-
cantly since the 1990s. Non-DES-related vaginal
adenocarcinomas occur in older women, with a
median age at diagnosis of 54 (Frank et al. 2007).

A small subset of vaginal cancer has a predi-
lection for the pediatric population. Vaginal rhab-
domyosarcoma, also known as sarcoma
botryoides, accounts for approximately 4 % of



rhabdomyosarcomas, which are the most com-
mon tumors in childhood. The median age at
presentation is 16.3 months (Magné et al. 2008).
Vaginal and cervical yolk sac tumors, also known
as endodermal sinus tumors, are another rare vag-
inal tumor of childhood. Only about 100 cases
have been reported in the literature, all diagnosed
prior to age 3.

5 Signs and Symptoms

Approximately 15-17 % of vaginal cancers are
asymptomatic and identified by abnormal cytol-
ogy or incidental mass on routine pelvic exami-
nation (Eddy et al. 1991; Hellman et al. 2004).
Abnormal vaginal bleeding is the most commonly
reported symptom of invasive carcinoma; how-
ever, abnormal vaginal discharge and dysuria are
also frequently reported. In the case of more
advanced disease, patients may present with
pain, the sensation of a mass, or symptoms related
to the involvement of adjacent pelvic organs.
Tumors involving the bladder may present with
urinary incontinence or retention, hematuria,
urgency, or frequency. Tumors involving the rec-
tum may present with constipation, tenesmus, or
rectal bleeding. Sarcoma botryoides presents with
a characteristic edematous, grape-like mass pro-
truding from the vagina.

Vaginal intraepithelial neoplasia (VAIN) is
generally asymptomatic, but may present with
abnormal vaginal discharge which is often the
result of a coincidental vaginitis. Most cases of
VAIN are diagnosed after abnormal vaginal cytol-
ogy in women who have a history of cervical
dysplasia

6 Diagnosis

Vaginal cancer should be diagnosed after a thor-
ough focused history and physical exam, careful
inspection of the vagina, confirmatory biopsies,
and exclusion of more common gynecologic
malignancies which may have metastasized to
the vaginal mucosa. According to the Interna-
tional Federation of Gynecology and Obstetrics
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(FIGO) definitions, any vaginal lesion also
involving the cervix or the vulva should be clas-
sified as a cervical or vulvar primary cancer,
respectively (Hacker et al. 2015). Similarly, in
women with a prior history of cervical carcinoma,
a vaginal carcinoma lesion should not be consid-
ered a second primary unless the patient has been
without evidence of disease for at least 5 years
(Hacker et al. 2015).

Inquiry of clinical history should include
symptoms and risk factors associated with vaginal
carcinoma and a complete past medical and gyne-
cological history. Physical examination should
focus on evaluation of potential metastatic sites,
with particular care to palpate the inguinal and
supraclavicular lymph nodes, which may be
enlarged in advanced disease.

During pelvic examination, the vulva and anus
should be carefully inspected for HPV-related
lesions, with care to visualize folds of the labia
and the vaginal vestibule prior to speculum inser-
tion. The entire vaginal surface should be visual-
ized, which may require an exam under anesthesia
in women with locally advanced disease or vagi-
nal stenosis secondary to severe vaginal atrophy
or prior radiation. Most vaginal cancers are
located in the upper vagina, frequently on the
posterior wall. A speculum examination should
be performed with care to inspect the anterior
and posterior fornix as well as the distal vagina.
Lesions in the distal anterior and posterior vagina
may be obscured by the blades of the speculum
unless the speculum is gently rotated to expose the
circumferential surface of the vagina. Small
lesions may be difficult to identify in parous or
obese women with redundant vaginal folds. In
women who have had a prior hysterectomy,
lesions also may be concealed by folds of mucosa
buried within the vaginal cuff closure. Partial
upper vaginectomy may be required to adequately
evaluate these patients.

Vaginal cancers are frequently exophytic, pap-
illary appearing tumors, but infiltrating, ulcerative
and flat spreading forms are also seen (Morrow
and Curtin 1998). Carcinomas arising in the set-
ting of extensive VAIN may be multifocal. Any
visible lesions should be evaluated with full-
thickness mucosal biopsies. Vaginal cytology
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may also be useful to identify cellular atypia, but
should not be used alone to evaluate for VAIN or
vaginal malignancies. Any woman with a suspi-
cious vaginal lesion who has not had a total hys-
terectomy should also have consideration of
cervical biopsies and endocervical sampling to
evaluate for an occult cervical malignancy. Simi-
larly, women with abnormal bleeding and an
intact uterus should have an endometrial biopsy
or dilation and curettage to evaluate for endome-
trial cancer. A bimanual exam should be
performed to palpate the size and extent of an
intravaginal mass and assess for any pelvic
masses. This exam should be followed by a
rectovaginal exam to identify gross invasion
through the rectal mucosa, tumor infiltration of
the rectovaginal septum, and parametrial or pelvic
sidewall involvement. When locally advanced
disease is suspected based on the size and location
of the primary tumor, cystourethroscopy and/or
proctoscopy are indicated. Biopsies should be
obtained if there is any question of mucosal
bowel or bladder involvement. Sigmoidoscopy
may also be considered for women with large
tumors in the posterior vaginal fornix that are
suspected to extend into the pelvis.

All patients with abnormal cytology but no
grossly visible lesion should be further evaluated
with vaginal colposcopy. Some providers advo-
cate colposcopy for all cases of vaginal carcinoma
in order to visualize any areas of occult mucosal
involvement or associated dysplasia. Colposcopy
can be performed in the office during initial exam-
ination and may be repeated in the operating room
as needed to guide biopsies or excision of lesions
identified. Acetic acid solution should be liberally
applied to the vagina, and the mucosa should be
inspected under magnification using a colpo-
scope. Lugol’s iodine solution may be a useful
adjunct to identify nonstaining mucosa.
Colposcopically abnormal mucosa should be
biopsied for diagnosis. When there is a question
of high-grade dysplasia versus invasive carci-
noma, lesions should be excised, as a large super-
ficial lesion may contain a small focus of deeper
invasion that could be missed on biopsy alone. A
complete upper vaginectomy may be necessary in
order to adequately rule out invasive carcinoma in

Table 1 FIGO stage and 5-year overall survival rates for
vaginal cancer

Creasman Shah
etal. 1998°  |etal. 2009°
(NCDB (SEER
FIGO data, data,
stage® | Definition n = 4885) n = 2149)
1 Limited to the |73 % 84 %
vaginal wall
I Involving 58 % 75 %
subvaginal
tissue
I Pelvic 36 % (stages | 57 %
sidewall IIT and IV) (stages 111
involvement and IV)
IVA Bladder or
rectum
invasion or
extension
beyond the
pelvis
IVB Distant
metastases

Compiled from:
“Hacker et al. (2015)
®Creasman et al. (1998)
“Shah et al. (2009)

the setting of multifocal or extensive high-grade
VAIN. In a series of sequential upper
vaginectomies for VAIN2 or VAIN3 from 1985
to 2004, Indermaur et al. reported that 12/105
(12 %) had a previously unsuspected invasive
carcinoma (Indermaur et al. 2005).

7 Evaluation and Staging

Similar to cervical cancer, vaginal cancer staging
is clinical. Two commonly used staging systems
are defined by the International Federation of
Gynecology and Obstetrics (FIGO) and Ameri-
can Joint Committee on Cancer (AJCC) TNM
staging system (Edge et al. 2010; Hacker
et al. 2015). In both systems stage I/T1 describes
tumors confined to the vaginal wall; stage 1I/T2
tumors invade the paravaginal tissues; stage
III/T3 involves the pelvic sidewall; stage IV/T4
invades the bladder or rectal mucosa; and distant
metastases (M) are labeled stage IVB (Table 1).



Lymph node involvement is not directly
addressed in the FIGO system, whereas in the
AJCC system it is designated by N, and all
patients with positive pelvic or inguinal lymph
nodes are assigned to N1 (clinical stage III).
Metastatic sites (AJCC designation M1) include,
but are not limited to, aortic lymph nodes, lungs,
liver, bone, and others outside the pelvis. Cur-
rently FIGO staging is used more commonly in
the treatment of vaginal cancer.

In the FIGO system, studies officially
recommended for clinical staging of a tumor are
limited in order to preserve consistent labeling
across historical data and low resource settings.
These studies include pelvic examination, cystos-
copy, proctoscopy, chest radiograph, and intrave-
nous pyelogram. Where advanced imaging
techniques such as computed tomographic
(CT) scans and magnetic resonance imaging
(MRI) are available, many providers extrapolate
results from these studies into the clinical staging
model. Because of its high resolution and ability
to discriminate soft tissue plains, MRI of the pel-
vis can be a particularly useful adjunct to physical
exam for determining the extent of tumor invasion
into the bladder, rectum, or parametrial tissues.
Taylor et al. correlated MRI findings with clinical
outcomes in 25 vaginal cancer patients and con-
cluded that MRI could identify 95 % of primary
lesions and accurately predicted clinical stage
(Taylor et al. 2007). Primary vaginal lesions
appear with low-intermediate intensity on T1-
and hyperintensity on T2-weighted images (Tay-
lor et al. 2007) and may be better visualized if the
vagina is instilled with gel during the study to
separate and distend the vaginal walls. Positron
emission tomography (PET) scans have
become a standard tool for evaluating local,
nodal, and metastatic disease for initial evaluation
and surveillance of cervical Not
surprisingly, PET has also been widely adopted
for evaluation of vaginal cancers and has been
shown to have superior sensitivity compared
with standard CT for detecting both primary
vaginal tumors (100 % with PET vs. 43 % for
CT) and nodal metastasis (Lamoreaux
et al. 2005).

cancer.
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8 Screening and Prevention

Similar to other rare cancers, screening for vaginal
cancer among low-risk populations is not
recommended. The American Cancer Society
and American Society for Colposcopy and Cervi-
cal Pathology (ASCCP) recommend routine vag-
inal cytology in women who have had a
hysterectomy only if there is a history of high-
grade cervical dysplasia (CIN2/CIN3) (Saslow
et al. 2012). Because VAIN and squamous cell
carcinomas are closely associated with HPV
infection, HPV vaccination campaigns are likely
to be the most important strategy to prevent these
diseases.

9 Histologic Subtypes
and Management

9.1 Vaginal Intraepithelial

Neoplasia (VAIN)

Vaginal intraepithelial neoplasia (VAIN), also
known as vaginal carcinoma in situ, is a form of
squamous cell atypia that is confined to the squa-
mous epithelium of the vagina, without any evi-
dence of invasion. The characteristics of VAIN
include nuclear atypia, loss of squamous cell mat-
uration, and the presence of suprabasilar mitoses.
Similar to cervical intraepithelial neoplasia (CIN),
VAINI involves the deepest 1/3 of the epithelium,
VAIN2 the deepest 2/3, and VAIN3 the full thick-
ness of the epithelial layer (Fig. 1). VAIN is
almost always associated with HPV infection in
more than 90 % of cases, with HPV 16 being the
most common subtype, found in up to 65 % of
cases of VAIN2/VAIN3 (Smith et al. 2009). The
true natural history of VAIN is not known; how-
ever, it is considered premalignant because of its
association with high-risk HPV types. Invasive
squamous cell carcinoma has been identified in
up to 12 % of vaginectomies performed for
VAIN2/VAIN3 (Indermaur et al. 2005).
Treatment strategies for VAIN include obser-
vation, local excision, partial or total
vaginectomy, ablation with laser vaporization or
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Fig. 1 Vaginal mucosa, high-grade dysplasia, and invasive carcinoma (Ardeshir Hakam 2015)

electrocoagulation, topical 5 % fluorouracil, or
intracavitary radiation therapy. Observation is
limited to the treatment of VAINI1, which is
more likely to regress spontaneously. For
VAIN2/VAIN3, published disease control rates
are similar for all approaches. Most studies consist
of small, single institutional case series, and
modalities have not been directly compared for
efficacy. The choice of therapy should be individ-
ualized based on the size, location, and severity of
VAIN lesions, as well as the patient’s age, general
health and life expectancy, desire for sexual func-
tion, and prior history of treatment failures. In a
significant subset of women, VAIN is chronically
persistent and recurrent and may require repeated
treatment with multiple modalities. Risk factors
for recurrence include multifocal disease, VAIN3,
and older age (Dodge et al. 2001). In all cases,

invasive carcinoma should be ruled out with ade-
quate sampling biopsies prior to initiating treat-
ment. Treatment strategies are summarized in
Table 2.

Surgical excision is the most appropriate man-
agement when invasive carcinoma cannot be
ruled out, as this is the only approach that will
provide tissue for diagnosis. For patients with a
focal, well-circumscribed lesion, local excisional
colpectomy is the best choice. In more extensive
disease, an upper or total vaginectomy may be
necessary to obtain adequate margins. These pro-
cedures are usually performed vaginally; however
upper vaginectomy may require an abdominal
approach in some cases, ideally using minimally
invasive technique. Vaginectomy can lead to
shortening or stenosis of the vagina and loss of
sexual function. Reconstructive procedures and



Table 2 Treatment modalities for vaginal intraepithelial neoplasia

Method of treatment

Surgical excision

Ablation (CO, laser or
electrocautery)

5-Fluorouracil

Imiquimod

Vaginal estrogen

Applications/advantages
Pathologic diagnosis
Evaluate for invasive cancer
Total vaginectomy provides
definitive treatment

Preservation of vaginal length
Treatment of multifocal or extensive
disease

Lower rates of sexual dysfunction
Coverage of diffuse or multifocal
disease

Does not require anesthesia

Coverage of diffuse or multifocal
disease
Does not require anesthesia

May augment other treatment
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Risks and side effects

Vaginal shortening or stenosis (large excision)
Loss of sexual function (vaginectomy)
Possible laparotomy or other surgical
complications

Generally requires anesthesia

Vaginal stenosis may occur

Diagnosis of invasive cancer can be delayed
Generally requires anesthesia

Vaginal burning

Vaginal ulceration

Diagnosis of invasive cancer can be delayed
May cause vaginal adenosis in rare cases after
CO, ablation

Vaginal burning

Vaginal ulceration

Diagnosis of invasive cancer can be delayed
Unproven as monotherapy

modalities

Radiation therapy Usually definitive

Effective when other modalities

have failed

skin grafts may be necessary after total
vaginectomy. Women with a prior history of radi-
ation therapy are also at increased risk of surgical
complications and fistula formation following
colpectomy and vaginectomy procedures.

CO, laser vaporization is proposed as rela-
tively noninvasive approach that may be useful
for large VAIN lesions and multifocal disease in
women who want to retain sexual function. The
procedure is generally well tolerated, and patients
report minimal sexual dysfunction. Ablation pro-
cedures should only be performed if an underly-
ing invasive carcinoma can be adequately ruled
out and if the entire lesion can be visualized.
Lesions that are partially obscured should be
excised.

Topical therapies may be useful for women
with low-grade persistent VAIN or diffuse,
multifocal disease in women who are poor surgi-
cal candidates, after invasive carcinoma has been
ruled out. The advantage of these modalities is
that the entire vaginal surface can be treated,
including difficult to access crevices at the

Vaginal shortening or stenosis

Vaginal fibrosis

Sexual dysfunction or loss of function
Impaired wound healing

Radiation cystitis/proctitis

Premature menopause/ovarian ablation

vaginal apex. Proposed topical agents include
S5-fluorouracil (5FU), imiquimod, and vaginal
estrogen. Of these, SFU is the best studied. Sev-
eral SFU dose regimens have been proposed, but
none have been directly compared, and the most
commonly used dose is 2 g once weekly for
10-12 weeks (Gurumurthy and Cruickshank
2012). Side effects of vaginal SFU include burn-
ing and vaginal ulceration. Zinc and other barrier
creams may be used to protect unaffected areas,
and vaginal estrogen may reduce vaginal discom-
fort. Vaginal columnar metaplasia (adenosis) has
been reported when 5FU is administered after
prior CO, laser ablation, but the significance
of this finding is unknown (Paczos et al. 2010;
Gurumurthy and Cruickshank 2012).
Imiquimod, a topical immune modulator, has
also been shown to have activity against VAIN
in a few small studies. As with 5FU, dosing
regimens vary from series to series. Buck
et al. reported that 86 % of a 42-patient series
experience regression of VAIN after a 3-week
course of once weekly application of 0.25 g5 %
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Table 3 Histologic subtypes of vaginal cancer and their characteristics
Squamous cell Rhabdomyosarcoma
carcinoma Adenocarcinoma Melanoma (sarcoma botryoides)
Epidemiology | Age >60 Age 14-22 or >60 Age ~60 Early childhood
HPV (HPV 16) DES exposure (clear cell) | White,
History of cervical Vaginal adenosis, non-Hispanic
dysplasia endometriosis, or
Chronic irritation mesonephric rests
Signs/ Abnormal pap (ASCUS- | Abnormal pap (AGUS) Pigmented Grape-like vaginal
symptoms HSIL) Vaginal bleeding lesion mass
Vaginal bleeding Vaginal mass Vaginal
Vaginal mass bleeding
Discharge
Treatment Chemoradiation Conservative surgery Surgery Chemotherapy
modalities (EBRT + brachytherapy) | Fertility sparing (young Targeted Conservative surgery
Vaginectomy (localized patients) therapies Radiation
stage I in upper vagina) Chemoradiation Immunotherapy

Pelvic exenteration
(central disease)

Other histologies: leiomyosarcoma, carcinosarcoma, endometrial stromal sarcoma, yolk sac tumors,
neuroendocrine tumor, glassy cell carcinoma, verrucous carcinoma, Wilms tumor, Ewing sarcoma, lymphoma

HPYV human papillomavirus, ASCUS atypical squamous cells of undetermined significance, HSIL high-grade squamous
intraepithelial lesion, AGUS atypical glandular cells of undetermined significance, EBRT external beam radiation therapy

imiquimod cream (Buck and Guth 2003). Side
effects of Imiquimod include vaginal burning
and irritation. In the Buck et al. series, these side
effects were well tolerated, and there were no
reports of vaginal ulceration. Topical estrogen
cream has been advocated as a useful adjunct to
all VAIN treatment modalities. Particularly in
postmenopausal women with significant vaginal
atrophy, topical estrogen therapy may improve
detection of VAIN by normalizing adjacent epi-
thelium. Estrogen may also play a role in promot-
ing regression of VAIN (Rhodes et al. 2014).

Radiation therapy is one of the most effective
therapies for VAIN, but is less commonly used
because of toxicities associated with radiation
including vaginal shortening, stenosis, and fibro-
sis which may interfere with both sexual function
and future examinations. Other toxicities include
impaired wound healing, risk of inducing prema-
ture menopause through ovarian ablation, and
radiation cystitis or proctitis. Vaginal intracavitary
brachytherapy is most frequently used for defini-
tive treatment of persistent and recurrent VAIN
that has failed other modalities, with disease con-
trol rates of 86-100 % (Gurumurthy and
Cruickshank 2012).

Posttreatment surveillance should be similar
to follow up schedules in women with cervical
dysplasia: every 6 months for 1-2 years and then
annually, with vaginal cytology at each visit. HPV
testing has not yet been established in the follow-
up of VAIN, but may improve the sensitivity of
surveillance exams and allow for improved risk
stratification and less frequent follow-up.

9.2 Invasive Squamous Cell

Carcinoma

(Summarized in Table 3)

Invasive squamous cell carcinoma (SCC)
shares cytologic features with VAIN, along with
evidence of invasion beyond the epithelial base-
ment membrane. Approximately 65 % of vaginal
SCC is HPV positive (Smith et al. 2009). Similar
to VAIN, HPV 16 is the most common HPV type
found in vaginal cancer, and p16 staining is highly
sensitive and specific for HPV infection in vaginal
tumors. SCC may be divided into keratinizing and
nonkeratinizing subtypes, and other variants
including basaloid, warty, and papillary
squamotransitional have also been described.
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Vaginal SCC is graded by the degree of differen-
tiation. Grade 1 tumors are keratinizing and gen-
erally very similar in appearance to squamous
epithelium, with abundant cytoplasm. Grade
2 tumors have less cytoplasm, but are easily rec-
ognized as squamous cells, whereas grade
3 tumors are both nonkeratinizing and poorly
differentiated. Verrucous carcinoma is a distinct
type of SCC also found on the cervix and vulva
which presents with a large exophytic mass and is
generally very well differentiated and cytologi-
cally bland appearing. Verrucous carcinoma
spreads locally and is generally treated surgical
resection.

Treatment strategies for vaginal SCC may
include surgery, radiation, or chemotherapy —
alone or in combination. Chemoradiation includ-
ing a combination of external beam and brachy-
therapy is currently the most recommended
treatment modality for vaginal cancer of all
stages. Because of the rare incidence of the dis-
ease, there are no phase III clinical trials to guide
management. Overall, management strategies are
based on the results of small case series; extrap-
olation of treatment strategies for cervical, vul-
var, and anal cancers; and expert opinion.
Therapy should be individualized for each
patient based on the stage of disease, size and
location of the tumor, and personal goals for
vaginal function. Whenever possible, patients
should be referred to tertiary centers to receive
care from providers experienced in treating vag-
inal cancers.

Surgery has limited utility in the treatment of
vaginal cancer because of the close proximity of
other organs including the bladder and rectum
making it nearly impossible to obtain adequate
margins with organ-sparing approach, especially
when the tumor has invaded beyond the vaginal
mucosa. In the 2015 FIGO Cancer Report, Hacker
et al. recommend only four situations in which
surgery may be useful (Hacker et al. 2015):

1. Patients with stage I disease located in the
upper posterior vagina: When a negative
tumor margin of at least 1 cm can be obtained,
and an adequate pelvic lymph node dissection
performed, patients with small stage I tumors
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may benefit from radical upper vaginectomy
(and hysterectomy if the uterus is in situ).

2. Ovarian transposition prior to radiation therapy
for young patients. The authors note that
debulking of large primary tumors and/or pel-
vic nodes larger than 2 cm in diameter may be
performed at the time of this procedure.

3. Patients with locally advanced, stage IVA
tumors may benefit from primary pelvic exen-
teration, but should also have a pelvic
lymphadenectomy and consideration of bilat-
eral groin dissection. This approach may also
be combined with preoperative radiation
therapy.

4. Patients with a central recurrence following
primary radiation therapy should be offered
pelvic exenteration if there is no evidence of
distant metastases.

Surgical case series report 5-year overall sur-
vival rates of 56-90 % for patients with stage I
disease treated with partial or total vaginectomy
(Davis et al. 1991; Creasman et al. 1998; Ling
et al. 2008; Di Donato et al. 2012). Laparoscopic
radical vaginectomy with neovagina construction
has also been described with excellent overall
survival and patient satisfaction. Cancer registry-
based studies suggest a survival advantage for
patients who are treated surgically when com-
pared with radiation therapy (Ling et al. 2008).
Creasman et al. report a 5-year survival rate of
90 % for women with stage I disease in the
National Cancer Data Base treated with surgery,
compared with 63 % for women who received
radiation therapy alone and 79 % for women
who received combined surgery and radiation
therapy (Creasman et al. 1998). Similarly, Shah
et al. also reported a trend toward improved sur-
vival in the SEER database for women with stage
I disease treated by primary surgery; however,
differences in the hazard ratios were only statisti-
cally significant when surgery was compared with
no treatment for stage I disease (Shah et al. 2009).
Trends toward improved survival with surgical
management have also been reported for women
with stage II disease, but these are not statistically
significant, and survival rates are lower overall
when compared to women with stage I disease.
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In general, improved survival among women
treated with primary surgery likely reflects careful
selection criteria biased toward women with
small, superficial tumors and little comorbidity.
The true advantage of primary surgery for patients
with early-stage vaginal cancer is preservation of
ovarian and sexual function and avoidance of
other radiation-related toxicities.

For women with locally advanced disease,
anterior, posterior, or total pelvic exenteration is
necessary in order to achieve adequate margins
around the tumor. Eddy et al. reported 50 %
S-year survival among six patients with stage
IVA disease who underwent pelvic exenteration
following  preoperative  radiation  (Eddy
et al. 1991). In general, exenteration should only
be offered to patients who have a reasonable
chance of long-term survival after the procedure.
Preoperative evaluation should include efforts to
rule out pelvic sidewall involvement or nodal and
distant metastases. Most surgeons advocate
beginning the procedure with exploratory laparot-
omy and pelvic lymphadenectomy to evaluate for
peritoneal or nodal disease prior to beginning the
exenteration.

Radiation therapy techniques may include
intracavitary or interstitial brachytherapy, external
beam radiation therapy (EBRT), or intensity-
modulated radiation therapy (IMRT). Practical
considerations in the selection of radiation modal-
ity, dosing, and technique are summarized in the
American Brachytherapy Society consensus
guidelines and American College of Radiology
Appropriateness Criteria for the management of
vaginal cancer (Beriwal et al. 2012; Lee
et al. 2013). Because of the high rate of local
recurrence and lymph node involvement, most
vaginal cancers should be treated with a combina-
tion of EBRT and brachytherapy.

Most vaginal cancers are treated with pelvic
EBRT to a dose of 45-50.4Gy in 25-28 fractions,
followed by a boost to a cumulative dose of
approximately 70Gy to the primary tumor site.
The clinical target volume includes the gross
tumor volume with a 1-2 cm margin, the entire
vagina and paravaginal/parametrial tissues out to
the pelvic sidewalls, and the bilateral pelvic
lymph nodes, which generally correspond to the

1

L5/S1 interspace. For tumors involving the mid-
dle or distal 1/3 of the vagina, inguinal nodes
should also be included (Yeh et al. 2001). When
pelvic lymph nodes are known to be involved, or
bulky para-aortic nodes are present on
pretreatment imaging studies, extended field cov-
erage of the para-aortic region may be necessary.

The boost to the primary tumor site may be
accomplished through brachytherapy or IMRT or
a combination. Selection of brachytherapy tech-
nique depends on the residual tumor thickness
following EBRT. Vaginal cylinder brachytherapy
is appropriate for residual disease mainly confined
to the mucosa. Tandem and ovoids are typically
used for women who have an intact uterus. When
the depth of tumor involvement is greater than
5 mm, interstitial implants are required to ade-
quately provide a definitive dose to the entire
tumor. Interstitial applicator placement is usually
done with epidural anesthesia in order to provide
adequate pain control during the procedure and
therapy. Laparoscopy or laparotomy may be nec-
essary for appropriate interstitial catheter place-
ment in large tumors in order to prevent
inadvertent injury to the bowel. Marker seeds of
fiducial gold, platinum, or carbon fiber can be
used to define the extent of gross disease. Both
low and high dose rate (LDR and HDR) protocols
have been reported for the treatment of vaginal
cancer, and neither has been definitively shown to
be superior. There are fewer studies describing
HDR; however, the advantage of this dose sched-
ule is fewer fractions, and rather than continuous
radiation dosing requiring radiation precautions,
HDR protocols allow for visits and nursing care in
between treatments (Beriwal et al. 2012).

Among radiation therapy series of more than
ten patients, S-year disease-specific survival
ranges from 36 to 100 % for stage 1 disease,
31 to 80 % for stage II disease, 8 to 80 % for
stage III disease, and 0 to 40 % for stage IV
disease (Di Donato et al. 2012). The range of
survival rates likely reflects differences in radia-
tion protocol as well as differences in the charac-
teristics of each tumor.

Concurrent chemoradiation therapy has
become the standard of care for locally advanced
cervical cancer and has been increasingly adopted
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as the primary treatment strategy for most vaginal
cancers (Lee et al. 2013). In small series, chemo-
therapeutics including SFU, mitomycin C, and
cisplatin with concurrent radiation therapy
resulted in 5-year survival rates of approximately
65 % (Di Donato et al. 2012). Some authors
report locoregional recurrence rates as high as
61 % following chemoradiation (Roberts
etal. 1991), but these reports are difficult to inter-
pret due to variations in stage and tumor size
among studies. In the largest single institution
report, Miyamoto et al. present a significantly
lower recurrence rate (15 % vs. 45 %,
p = 0.027) for 20 patients with stage [-IV disease
who received chemoradiation (mainly weekly cis-
platin) compared with 51 patients who received
radiation therapy alone (Miyamoto and
Viswanathan 2013). Recently, a large National
Cancer Data Base study by Rajagopalan
et al. found that 48.6 % of 8086 patients who
received radiation also received concurrent che-
motherapy. Concurrent chemoradiation therapy
was significantly associated with improved
S5-year overall survival in all stages and for the
entire cohort (48.8 % for chemoradiation
vs. 41.9 % for radiation alone). Median overall
survival was also significantly increased for all
stages of disease when compared with patients
who received radiation alone (109 vs. 85 months
for stage [, 85.8 vs. 41.7 months for stage 11, 43 vs.
19.9 months for stage III, and 18.5 vs. 9 months
for stage V) (Rajagopalan et al. 2014).

Neoadjuvant chemotherapy prior to radical
surgery has also been advocated in patients with
stage II disease. Panici et al. describe 11 patients
who received 3 cycles of cisplatin and paclitaxel
followed by radical surgery. In this series, 27 %
had a complete response and 64 % had a partial
response prior to surgery, and 73 % were disease-
free at a median follow-up of 75 months (Panici
et al. 2008).

Posttreatment surveillance for vaginal cancer
should follow Society of Gynecologic Oncology
guidelines (Salani et al. 2011). For high-risk
patients (those who were treated with chemother-
apy, radiation, or surgery followed by adjuvant
therapy or who had advanced disease), a focused
history and careful exam should be performed
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every 3 months for the first 2 years after complet-
ing therapy and then every 6 months until 5 years
without evidence of disease, after which visits can
be repeated annually. Low-risk patients who have
stage I disease and were treated by surgery alone
may follow up every 6 months for the first 2 years
and then annually. Vaginal cytology should be
obtained annually to screen for microscopic recur-
rence, and any cytologic abnormalities should be
evaluated with colposcopy. Symptoms such as
vaginal bleeding or discharge, pelvic or abdomi-
nal pain, new palpable mass, or change in bowel
or bladder habits should prompt a CT abdomen
pelvis or PET CT to assess for recurrence. There is
no evidence to support routine imaging in the
absence of symptoms.

Treatment complications affecting vaginal
function and the lower urinary and GI tracts are
the most common due to the close proximity of
vaginal cancers to these pelvic structures.
Radiation-related toxicity to the pelvic organs
may include radiation cystitis or proctitis and
vesicovaginal or rectovaginal fistula.
Vesicovaginal and rectovaginal fistulas have also
been reported as a complication of radical surgery.
Vaginal radiation toxicity includes acute vaginitis,
vaginal stricture, vaginal stenosis, or, rarely, vag-
inal necrosis. In series reporting rates of toxicity,
the incidence of grade 2 complications has been
reported to be 15-25 % (Gadducci et al. 2015).
Factors that increase risk of complications include
older age, smoking, medical comorbidities affect-
ing vascular profusion and healing such as diabe-
tes and hypertension, and prior pelvic surgery.

Vaginal stricture and stenosis can be reduced
with a combination of topical estrogen cream and
dilator use. Women who are sexually active
should continue to have intercourse on a regular
basis if tolerated. Sexual dysfunction following
treatment for vaginal cancer is likely multifacto-
rial, and alterations in body image are common.

Loss of fertility and premature menopause are
important considerations in the treatment of
young women. We recommend that women of
reproductive age be offered consultation with
reproductive endocrinology regarding fertility
preservation options such as oocyte or embryo
cryopreservation prior to initiating therapy for
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vaginal cancer. Ovarian transposition to the ante-
rior abdominal wall may reduce the likelihood of
radiation-induced menopause and should be con-
sidered for some young patients.

Patterns and rates of recurrence vary with
initial stage at diagnosis. For stage I disease, the
recurrence risk is approximately 10-20 %, com-
pared with 30-40 % for stage II, and 50-70 % for
stage III and IV (Davis et al. 1991; Chyle
et al. 1996; Perez et al. 1999; Tabata et al. 2002).
Among patients with stage | disease, locoregional
recurrence is far more common, whereas patients
with advanced locoregional disease at the time of
diagnosis also have higher rates of both persistent
disease and new distant metastases, which may
occur in up to 47 % of patient (Perez et al. 1999;
Tabata et al. 2002). Recurrent disease portends a
very poor prognosis, with a 5-year survival rate of
only 12 % (Chyle et al. 1996).

As in the primary setting, salvage treatment
strategies include surgical resection, radiation,
and chemotherapy. Patients with stage I disease
who did not receive radiation initially may be may
receive radiation therapy with curative intent.
Radiation protocols in this setting are similar to
those used at the time of diagnosis and should
include EBRT for empiric coverage of pelvic
lymph nodes. Recurrences in the distal 1/3 of the
vagina should also be treated with empiric steril-
ization of the bilateral groins. Similarly, in
patients with a prior history of radiation, radiation
may still be a reasonable option for disease out-
side the previously radiated field. Patients who
have previously received chemoradiation present
a therapeutic challenge because bone marrow
reserves have been depleted. Women with local
recurrence limited to the central pelvis should be
offered pelvic exenteration, which offers the only
path to long-term disease-free survival, particu-
larly among patients who have failed definitive
radiation.

Distant metastases are best treated with sys-
temic chemotherapy, palliative radiation if focal
in nature, or best supportive care. Few studies
evaluating chemotherapy for recurrent vaginal
cancer exist, and most report a poor response to
therapy. In a phase II trial presented by Thigpen
et al. of the Gynecologic Oncology Group (GOG
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26C), only 1/22 women experienced a complete
response to cisplatin 50 mg/m* given every
3 weeks. Combination therapy appears to be sim-
ilarly ineffective. In a study of combination of
bleomycin, vincristine (Oncovin), mitomycin C,
and cisplatin (BOMP), only 1/15 women treated
for recurrent disease experienced a response,
compared with 5/6 treated in the primary setting
(Belinson et al. 1985). For this reason, many
patients who are not candidates for exenteration
pursue palliative care.

Prognosis has improved with advances in radi-
ation and chemotherapy and particularly with
adoption of chemoradiation (Rajagopalan
et al. 2014). In a SEER database study by Shah
etal. in 2009, stage is the most important predictor
of prognosis. A summary of survival rates by
stage at diagnosis is provided in Table 1. Other
factors linked to shorter overall survival in large
cancer registry studies include larger tumor size
(>4 cm), lymph node involvement, and older age
(Creasman et al. 1998; Shah et al. 2009;
Rajagopalan et al. 2014; Gadducci et al. 2015).

9.3 Adenocarcinomas
(Summarized in Table 3)

As discussed earlier in this chapter, most vag-
inal adenocarcinomas reported in the literature are
DES-related clear cell carcinomas occurring in
adolescents and young women. The prognosis of
vaginal clear cell carcinoma is better than for
squamous cell carcinoma, with 5-year survival
rates of 92 % for stage I and 83 % for stage II
disease (Senekjian et al. 1987, 1988). In contrast,
non-DES-related vaginal adenocarcinomas carry
a relatively poor prognosis. In a series from MD
Anderson, the median age at diagnosis was 54 and
5-year survival of only 34 %, compared with
58 % among squamous cell carcinoma patients
at the same institution (Frank et al. 2007). Both
DES-related and non-DES-related adenocarci-
nomas are treated similarly to vaginal squamous
cell carcinoma. The management of adolescent
and young women should include efforts to pre-
serve fertility and sexual function when possible.
When a tumor is too large for local excision and
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radiation is planned, laparoscopic ovarian trans-
position should be considered to reduce risk of
premature menopause.

9.4 Melanoma
(Summarized in Table 3)

Primary vaginal melanoma is the third most
common primary malignancy of the vagina,
representing 3-6 % of all vaginal cancers
(Creasman et al. 1998; Shah et al. 2009) and
only approximately 1 % of all melanomas. Vagi-
nal melanomas most often present as a pigmented
or ulcerated lesion in the distal 1/3 of the vagina.
Amelanotic lesions have also been described and
can be mistaken for squamous cell carcinoma.
Immunohistochemistry  staining for S-100,
HMB45, or Melan-A may be helpful in
confirming the diagnosis. The average age at diag-
nosis is approximately 60, and the majority of
patients are white non-Hispanic (Leitao
et al. 2014).

The prognosis of vaginal melanoma is very
poor, with 5-year overall survival of 5-20 %
(Creasman et al. 1998; Leitao et al. 2014). Sur-
vival for vaginal melanoma is also poor compared
to melanomas arising in other sites, likely due to
diagnosis at later stages of disease. Melanomas
are classically thought to be resistant to radiation,
and few traditional systemic chemotherapies have
been shown to be active. As a result, surgical
resection is the mainstay of therapy for vaginal
melanoma, with clear surgical margins being the
most important determinant of disease control.
Acceptable clinical margins for melanoma are
0.5 cm for melanoma in situ, 1 cm for Breslow
thickness less than or equal to 2 mm (AJCC T1 or
T2 tumors), and 2 cm for Breslow thickness
greater than 2 mm (Garbe et al. 2010). Breslow
thickness has not been evaluated for vaginal mel-
anoma, and FIGO staging of vaginal cancer is
frequently used. Pelvic exenteration has not dem-
onstrated superior survival compared with wide
local excision. Even though sentinel lymph node
dissection (SLND) is associated with improved
survival in cutaneous melanoma, it has not been
widely adopted or evaluated in vaginal melanoma
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cases. Adjuvant radiation using a similar approach
to that used for vaginal squamous cell carcinoma
has also been reported, with the possibility of
cure. Preoperative radiation can also be consid-
ered as a way to improve the chance of complete
resection for larger tumors.

Treatment should be approached with consul-
tation with a melanoma specialist at a tertiary
center whenever possible. Traditional chemother-
apeutics have not been demonstrated to improve
overall survival, but there is promising data
supporting combination of chemotherapy with
targeted agents and immunotherapies. While
targeted therapies have not been formally evalu-
ated for primary vaginal melanoma, the BRAF
inhibitor vemurafenib and immune modulator
ipilimumab have yielded promising results in the
melanoma field. In light of recent developments
and rapidly improving outcomes using novel
agents, women with vaginal melanoma should
be encouraged to consider clinical trial participa-
tion when such opportunities are available.

9.5 Mesenchymal Tumors

Vaginal leiomyosarcoma, a bulky, rapidly grow-
ing smooth muscle tumor with a high mitotic
index, is the most common mesenchymal tumor
of the vagina in adults, but is extremely rare in
general. Radical surgical resection offers the best
chance of cure, but 5-year overall survival is only
36 % (Peters et al. 1985). Vaginal carcinosar-
coma and primary vaginal endometrial stro-
mal sarcoma have also been reported.
Treatment of these tumors is generally extrapo-
lated from strategies employed for the
corresponding uterine primaries.

Embryonal rhabdomyosarcoma (sarcoma
botryoides, summarized in Table 3) is character-
ized by the presence of cross-striated
rhabdomyoblasts. This rare tumor has been
treated with radical surgery including pelvic exen-
teration in the past, but is now more commonly
treated with chemotherapy in combination with
more conservative surgery and radiation. The
Intergroup Rhabdomyosarcoma Study Group
(IRSG) has conducted four clinical trials from
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1972 to 1997, including all tumor sites that are
used to guide therapy and is now in the process of
a fifth study (Raney et al. 2001). The IRSG clas-
sifies tumors into four groups: (I) localized disease
that is completely excised with no microscopic
residual tumor; (II) complete gross resection of
disease with microscopic residual disease, includ-
ing regional disease with positive lymph nodes;
(ITT) incomplete resection with gross residual dis-
ease; and (IV) distant metastases. In the IRS-I
through IRS-IV studies, patients in groups I-1II
received a combination of  vincristine,
actinomycin D, and cyclophosphamide (VAC)
for 12 months sometimes in combinations with
ifosfamide, or etoposide, and patients in group IV
were randomized to receive vincristine and mel-
phalan (VM) or ifosfamide and doxorubicin
(ID) followed by VAC and radiation therapy.

9.6 Other Histologies

Rare variants of vaginal cancer have been
reported including primary vaginal lymphoma,
Wilms tumor, and Ewing sarcoma, as well as
germ cell tumors including childhood vaginal
endodermal sinus tumors and variants of epithe-
lial carcinomas such as glassy cell and small cell
neuroendocrine carcinomas. Treatment of such
variants should be individualized and may include
elements of management for vaginal cancer com-
bined with therapies adapted for similar histolo-
gies at more common disease sites.

10 Summary

Primary vaginal cancer is a rare entity. Squamous
cell carcinoma is the most commonly seen histol-
ogy affecting women in their sixth and seventh
decade of life. Most, but not all, squamous cell
carcinomas of the vagina are related to HPV infec-
tion. Majority of women are asymptomatic or
present with vaginal bleeding or a vaginal mass.
The diagnosis and staging are accomplished pri-
marily through physical exam, with confirmatory
biopsies, although PET and MRI studies are likely
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to have an increasing role in predicting prognosis
and determining optimal treatment. Radiation is
the mainstay of therapy except in select cases of
focal, early-stage disease or central recurrences.
With the introduction of chemoradiation, overall
survival approaches rates seen in cervical cancer.
Because of the rarity of this disease, there is no
recommended screening; however HPV vaccina-
tion efforts hold promise for reducing the inci-
dence of this disease in the future.
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Abstract

Vulvar cancer is rare, comprising only 5 % of
all gynecologic malignancies. However, the
incidence of invasive vulvar carcinoma has
been increasing moderately over the past two
decades, and the incidence of in situ vulvar
carcinoma has increased more than fourfold
in the same period. Vulvar squamous cell car-
cinoma, the most common form of this cancer,
is commonly divided into two basic types:
HPV-associated and HPV-independent. To
improve vulvar cancer survival, early detection
by careful screening is important. FIGO surgi-
cal staging system for vulvar cancer was
updated in 2009, incorporating prognostic fac-
tors such as inguinal lymph node metastasis.
The number and morphology including the
size, extracapsular spread of the involved
nodes have been taken into account. The pres-
ence of fixed or ulcerated inguino-femoral
nodes is also included to a staging system.
The standard treatment for vulvar cancer has
been primarily surgery; however, to decrease
morbidity and improve survival outcome,
more conservative and individualized treat-
ment practices have recently been explored.
The benefit of postoperative adjuvant therapy
has been shown in the past decades; although
an indication for adjuvant therapy needs fur-
ther discussion. In advanced vulvar cancer,
multimodality therapy including neoadjuvant
chemoradiotherapy followed by surgical resec-
tion and definitive chemoradiotherapy has
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been investigated to avoid exenterative surgery
or stoma formation. For patients with clinical
positive inguino-femoral lymph nodes, node
dissection or neoadjuvant chemoradiation ther-
apy are now recommended.

Keywords
Vulvar cancer * Squamous cell carcinoma ¢
HPYV « Conservative therapy * Management

1 Introduction

Vulvar cancer is a relatively rare disease of the
female genital tract, accounting for roughly only
5 % of all gynecologic cancers. In 2015, the esti-
mated number of expected new cases of vulvar
cancer in the United States alone will be 5,150,
with 1,080 accompanying deaths (Siegel
et al. 2015). One large retrospective study found
that, from the years 1973 to 2000, the incidence of
invasive vulvar cancer in women had increased by
approximately 20 %, from 1.8 cases per 100,000 to
2.2 cases per 100,000 (Judson et al. 2006), whereas
the incidence of in situ carcinoma rose by an
alarming 411 %, from 0.56 cases per 100,000
women to 2.86 per 100,000, during the same
period. The same study observed that the incidence
of invasive vulvar cancer begins to increase
quickly after age 50 and that it peaks between the
ages of 65-70. Conversely, the incidence of the
noninvasive in situ form increases only until
roughly the age of 40—49, whereupon it declines

Histologically, vulvar squamous cell carcinoma
(SCC) is the most common histologic subtype of
vulvar cancer, accounting for 80-90 % of such
malignancies (Beller et al. 2006), with vulvar mel-
anoma being the second most common type. Other
significant histological types include vulvar basal
cell carcinoma, Paget’s disease of the vulva, vulvar
adenocarcinoma, and Bartholin’s gland carcinoma.
Vulvar Paget’s disease is discussed in the separate
chapter.

There are at least three main histological types of
vulvar SCC: warty, basaloid, and keratinizing. Rarer
histological variants of SCC are verrucous carci-
noma, keratoacanthoma-like SCC, sarcomatoid car-
cinoma, and SCC with giant tumor cells. The warty
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and basaloid patterns affect younger women, having
risk factors similar to cervical cancer, and both are
highly associated with high-grade vulvar dysplasia.
The keratinizing pattern, which is a dominant pat-
tern consisting 65-80 % of invasive vulvar SCC,
affects older women and often accompanies lichen
sclerosis or squamous hyperplasia.

In the large study which reports over 1,700
cases of vulvar SCC, 25.1 % were human papil-
loma virus (HPV) positive. Of all invasive vulvar
SCC, 72.2 % was the keratinizing pattern and
19.1 % was the warty and basaloid patterns. The
warty and basaloid patterns were more likely to be
HPV  positive (69.5 %) compared to the
keratinizing pattern (11.5 %). HPV typel6 was
the most common type in invasive vulvar SCC
(de Sanjosé et al. 2013).

Two distinct pathways, HPV-associated and
non-HPV-associated, were proposed for develop-
ment of vulvar SCC. In the HPV-associated vulvar
SCC, the virus-encoded E6 and E7 oncoproteins
cause inactivation of at least two important tumor
suppressor proteins, p53 and Rb. In the non-HPV-
associated type, it is the direct inactivation of p53
by missense and deletion mutations that is most
frequently identified, although a number of other
somatic mutational events are usually present
as well.

Because of the rarity of vulvar cancer, most
studies have been retrospective clinicopathologi-
cal reviews. Such studies have shown that the
management of vulvar cancer has been making
steady progress towards more conservative and
individualized treatment plans. The standard treat-
ment for early stage vulvar cancer remains sur-
gery; however, more advanced disease cases are
now treated with additional radiation and/or che-
motherapy. Unfortunately, the choices of which
treatments to use, and when, are still based mostly
on case by case.

2 Diagnosis and Staging

The vulva consists of several distinct anatomical
structures, the labia majora and minora, clitoris,
mons pubis, vaginal vestibule, urinary meatus,
and perineum. Over 70 % of vulvar cancers arise
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Fig. 1 Squamous cell carcinoma of vulva

in the labia majora and minora. The overt symp-
toms of vulvar cancer can include pruritus, a pal-
pable mass, a localized pain, vaginal discharge,
dysuria, bleeding, or ulceration. However, a signif-
icant diagnostic delay for patients with vulvar can-
cer frequently occurs because the lesion is so often
asymptomatic or lacks many of the more alarming
symptoms, like unexpected bleeding, associated
with other gynecological cancers. This lack of
early warning symptoms means that, unfortunately,
almost 40 % of patients with vulvar cancer are at
advanced stage when first diagnosed (Homesley
et al. 1991). Lack of suspicion for vulvar cancer
is another reason for delay in diagnosis.

At exam presentation, neoplastic vulvar
lesions are usually visible and palpable (Fig. 1).
Careful visual evaluation by a physician is impor-
tant so as not to miss frequently occurring multi-
ple skip lesions. To detect and treat these
neoplasms at the earliest possible stages, all sus-
picious vulvar lesions need to be carefully
biopsied. The biopsy will include the surface epi-
thelial lesion and stroma to evaluate depth of
lesion invasion, and each lesion needs to be fully
histologically assessed. Clinically viable tumor
sites but not necrotic areas are recommended for
the biopsy site. Along with assessment of the
vulva, the groin lymph nodes need to be evaluated
carefully. Colposcopy of the cervix and vagina
can be performed to detect other squamous
intraepithelial neoplasms.

Invasive vulvar cancer usually spreads in two
distinct ways: (i) by lymphatic spread to the regional
lymph nodes or (ii) by direct expansion into any
adjacent structures, such as the vagina, urethra, blad-
der, rectum, or anal sphincter. Distal hematogenous
spread of vulvar cancer is relatively rare.

During lymphatic spread, the first nodal metas-
tasis usually involves the superficial inguino-
femoral nodes, and moves subsequently into the
deep inguino-femoral and pelvic nodes. Deep
inguinal lymph node involvement occurs only in
patients with superficial inguinal node metastasis
(Andrews et al. 1994). The presence of pelvic
lymph node metastasis with an absence of groin
nodal metastasis is very rare. Lateral lesions gen-
erally drain to the ipsilateral groin nodes. Midline
lesions and lesions within 1 cm of the midline can
drain to bilateral nodes.

In 1988, the International Federation of Gyne-
cology and Obstetrics (FIGO) committee adopted
a surgical staging system for vulvar cancer in
which the pathological evaluation of the primary
tumor and regional nodes was emphasized, based
on the fact that, at the time, metastasis to regional
nodes was the most important known prognostic
factor and that clinical palpation evaluation of the
lymph nodes was known to be unreliable. For
example, in one study of 477 patients assessed
with vulvar lesions, but having palpably normal
groin lymph nodes, 24 % were later found at
surgery to have positive nodes (Hoffman
et al. 1985; Homesley et al. 1991).

In 1991, problems with the 1988 FIGO surgi-
cal staging system for vulvar cancer became more
apparent when the Gynecologic Oncology Group
(GOG) reported on an analysis of survival out-
come of 588 patients. When the patient had both a
primary tumor <8 cm in diameter and no nodal
metastasis, the 5-year survival was found to be
87 %. This means that lesions up to 8 cm in size
are low risk of disease relapse as long as there is
no nodal metastasis. Secondly, patients with stage
II tumors represented a wide range of survival
rates, from 34 % to 100 %. Thirdly, the study
found a 5-year survival of 90.9 % for patients
with surgically negative nodes, 75.2 % for
patients with 1-2 positive nodes, 36.1 % for
patients with 3—4 positive nodes, 24.0 % for
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Fig. 2 Staging of vulvar cancer

patients with 5-6 positive nodes, and 0 % for
patients with >7 positive nodes.

In 2009, after consideration of these problems,
FIGO revised the staging for vulvar cancers: Stages
I and II in the 1988 classification were combined,
and the number and morphology of the involved
nodes were now to be taken into account (Pecorelli
etal. 2009). Stage IA, the group considered to be at
negligible risk of lymph node metastasis, remained
unchanged (Fig. 2).

3 Tumor Imaging

There is currently only limited data available on
the efficacy of various imaging modalities for the
diagnosis and treatment of primary vulvar cancer,
although imaging techniques, such as MRI, CT,
and PET/CT, currently play important roles in the
diagnosis of local, regional, and distal metastasis
for treatment planning. This is especially true in
advanced vulvar carcinoma, since these patients
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y !
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Stage 1B

need more individualized treatment planning,
including surgery and chemoradiation, to mini-
mize morbidity.

Kim et al. reported that imaging with MRI was
the most accurate modality for evaluation of the
primary lesions. To detect lymph nodal metastasis,
combined ultrasound imaging and ultrasound-
guided aspiration biopsy was found to be the
most reliable method, with its high specificity
(82—-100 %) and sensitivity (80-93 %). The sensi-
tivity of MRI for detecting nodal metastasis was
moderate (50-89 %), but the specificity was high
(89-100 %)).

CT may be an important staging tool for nodal
and distant metastasis and for surveillance moni-
toring after treatment, although CT is less sensi-
tive for detecting a nodal metastasis with size
<1 cm because of CT’s size criteria (Kim
etal. 2013). Cohn et al. showed that the sensitivity
of PET/CT is 80 % and the specificity is 90 % for
assessment of nodal metastasis (Cohn et al. 2002).
However, PET/CT has a limited value in
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evaluation of lymph nodes with size <0.5 cm.
MRI appears to be the better method for determin-
ing the extent and degree of invasion of local
lesions, and for detection of small inguino-
femoral nodal metastasis, while CT and PET/CT
can help detect distant metastasis. PET/CT also
plays an important role in the assessment of nodal
and distant metastasis, when the clinical diagnosis
is difficult.

4 Prognostic Factors

Many studies have retrospectively assessed the
prognostic factors that are in play for vulvar cancer.
Collectively, they have found that the most signif-
icant factor is nodal status. FIGO staging, tumor
size, patient age, tumor grade, depth of stromal
invasion, and lymphatic capillary space invasion
are also predictive for survival probability. In the
26th FIGO Annual Report, involving 1,600
patients with vulvar cancer, the respective 5-year
overall survival (OS) rate for each stage was: stage
I 78.5 %, stage II 58.8 %, stage III 43.2 %, and
stage IV 13.0 %, respectively (Beller et al. 2000).

The previously mentioned GOG study of
588 patients reported that, of all the pathologic
findings based on surgery, the status of the
inguino-femoral lymph nodes and the tumor diam-
eter were the only significant independent factors
for prognosis. In their study, there were 34 % of
patients with nodal metastasis. The 5-year survival
rate was 91 % in the negative-node patients but
only 57 % in the positive-node patients. Histolog-
ical nodal metastasis was significantly related to
clinical node status, lymphatic capillary space
involvement, tumor differentiation, patient age,
and tumor thickness (Homesley et al. 1993).

5 Treatment of Early Stage
Disease
5.1 Surgical Therapy

Historically, the surgery for vulvar cancer was a
“classic radical vulvectomy”. It required en bloc
removal of the entire vulva, including the

complete vulvar skin and subcutaneous tissue
and the bilateral groin nodes through a butterfly-
shaped incision. This procedure achieved an over-
all survival of around 70 %; however, it could also
cause severe complications, including postopera-
tive wound breakdown. Additionally, infection
occurred in 50-80 % of these vulvectomy cases,
and lymphedema of the lower extremities and
psychosexual disturbances were also prevalent.
In the past few decades, to decrease surgical mor-
bidities and improve the quality of life of the
patient without compromising survival outcome,
surgeons have made several modifications to their
surgical treatment plans. Contemporarily, the
treatment of vulvar cancer is far more individual-
ized. Some of the more important modifications
are as follows: an en bloc dissection has been
replaced by three separate groin incisions, a uni-
lateral lymphadenectomy is now used for selected
lesions, the radical vulvectomy has been replaced
by a more localized radical excision, and the pel-
vic lymphadenectomy has been replaced by radi-
ation therapy of the pelvic nodes (Ansink and van
der Velden 2000; Burke et al. 1995; Hacker
et al. 1981; Hacker and Van der Velden 1993).

As a result of these modifications, especially
the separate groin incisions and the localized rad-
ical excision, groin complications such as wound
infection and breakdown have decreased dramat-
ically, to as low as 17-22 % compared to previ-
ously reported rates. However, significant chronic
complications, including lymphedema, still occur
in about 30 % of cases.

5.2 Surgical Management

of the Primary Tumor

A stage IA vulvar carcinoma is defined as one
being <2 c¢m in size and having <1 mm of stromal
invasion. These microinvasive carcinomas can be
treated with a wide local excision, which is a
removal of the lesion with a 1-2 cm lateral margin
and at least a 1 cm deep surgical margin. It is
generally felt that a groin lymphadenectomy is
not necessary for stage IA because local recur-
rence and lymph node metastasis are rare for this
type of lesion (Hacker et al. 1984Db).
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Table 1 Terminology and definition of vulvectomy

Wide local resection
Simple vulvectomy

Radical local excision

Modified radical
vulvectomy

Radical
hemivulvectomy

Radical vulvectomy

A lesion is excised with 1 cm margin. The depth of excision needs at least 1 cm including the
skin and superficial subcutaneous tissues

Removal of the entire vulva, including the skin and superficial subcutaneous tissues. Usually,
performed for benign or premalignant lesion of the vulva that are extensive or multifocal
Radical excision of the portion of the vulva. The surgical margins should be at least 1 cm.
The depth of the dissection is from the skin to the urogenital diaphragm. This terminology is
sometimes included in modified radical vulvectomy in the broad sense

Radical excision of the portion of the vulva containing the tumor with approximately a 2 cm
margin. This usually implies an intermediate resection between a radical vulvectomy and a
radical local excision, where most of vulva is removed. This terminology include radical
hemivulvectomy, anterior or posterior radical vulvectomy

Radical excision of unilateral of the vulva. This would not remove midline structures like
clitoris, urethra, vagina, perineal body, or anus

Radical removal of the entire vulva down to the level of the urogenital diaphragm. At least
2 cm margins are needed. When the radical vulvectomy is performed through a separate
incision, elliptical outer skin incision is used. The anterior border is on the mons pubis. The
lateral incision is made along labiocrural folds. The posterior border is the perineal body. The
inner vulvar incision is created circumscribing the urethra and vaginal introitus. The
traditional or classic radical vulvectomy mean en bloc removal of bilateral groin nodes and
the entire vulva, and intervening skin bridge through butterfly skin incision or longhorn skin

incision

For more invasive tumors, but that are still
confined to the vulva and have clinically negative
nodes, a radical local excision or a modified rad-
ical vulvectomy, rather than radical vulvectomy, is
indicated to reduce surgical morbidity. A radical
local excision includes 1-2 cm of tumor-free mar-
gin and the deep surgical margin will be carried
down to the inferior fascia of the urogenital dia-
phragm, which is coplanar with the fascia lata and
the fascia over the pubic symphysis. The surgical
defect is usually closed without tension. A modi-
fied radical vulvectomy is an intermediate resec-
tion between a radical vulvectomy and a radical
local excision, including a  radical
hemivulvectomy. A modified vulvectomy is
more appropriate for patients with multifocal
lesions. Definition of terminology for vulvar sur-
gery is shown in Table 1 (Burke et al. 1995; Heaps
et al. 1990; De Hullu et al. 2002; Tantipalakorn
et al. 2009).

In a report by Heaps et al., 135 patients with
vulvar SCC were treated by primary radical resec-
tion. The majority had stage I disease (45.9 %).
Approximately one sixth of patients (15.6 %)
developed a local vulvar recurrence after the pri-
mary radical resection. On examination of
formalin-fixed tissue specimens, 67.4 % of the

patients had a tumor-free histopathologic margin
of >8 mm, and none of these cases had a local
vulvar recurrence. Of the 44 patients that had a
margin of <8 mm, nearly a half of the patients
(48 %) recurred. Taking the 25 % shrinkage of
tissue that occurs in formalin fixative into consid-
eration, Heaps et al. have suggested that 10 mm of
actual tumor-free surgical margin is needed
(Heaps et al. 1990).

De Hullu et al. (2002) reported on a series of
253 patients with T1 and T2 disease, in which
168 patients (66.4 %) underwent classical radical
vulvectomy with an en bloc inguino-femoral
lymphadenectomy and 85 patients (33.6 %)
underwent a revised, less radical, wide local exci-
sion with inguino-femoral lymphadenectomy
through separate incisions. The overall recurrence
rate within 4 years was increased in the less rad-
ical treatment group (33.3 %) compared with rad-
ical treatment group (19.9 %). In the less radical
group, 6.3 % of patients developed fatal recur-
rences, compared with 1.3 % of patients in the
radical group. In the less radical group, approxi-
mately a half of patients had histologic tumor-free
margins <8 mm, resulting in 11.3 % of local
recurrence rate; whereas in the other half patients,
with margins measuring >8 mm, there were no
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Clinically negative groin nodes

Vulvar lesion €2 cm

Vulvar lesion >2 cm

Stromal invasion <1 mm

Stromal invasion >1 mm

Wide local excision Lateral vulvar lesion

1. Within 1 cm from midline
2. Labia minora involved

Radical local excision
Ipsilateral inguino-femoral
lymphadenectomy

Fig. 3 Management of early vulvar cancer

recurrences. In their study, 50 % of patients had
histologic tumor-free margins measuring <8 mm,
despite the intended surgical margins of 10 mm.
Therefore, the authors recommended obtaining
surgical margins of at least 20 mm for the local-
ized surgical treatment of patients with vulvar
carcinoma.

A surgical management of early vulvar cancer
is shown in Fig. 3.

If a reexcision cannot be performed for patients
with a close margin (<8 mm) or a tumor-involved
margin, adjuvant radiation therapy may be con-
sidered. If the tumor is close to the urethra, the
distal 10 mm of the urethra can usually be resected
without affecting urinary continence.

5.3 Management of Lymph Nodes
In patients with early stage vulvar disease, with

nodes negative by palpation and imaging,

3. When ipsilateral positive nodes
are found intraoperative

Radical local excision/
Modified radical vulvectomy
Bilateral inguino-femoral lymphadenectomy

metastases to the inguino-femoral lymph nodes
are present at surgery in approximately 20-35 %
of the cases. Therefore, an appropriate evaluation
of nodal status is the most important to decrease
vulvar cancer mortality.

The standard procedure for nodal evaluation is
a bilateral inguino-femoral lymphadenectomy,
which is defined as removal of all the lymph
nodes contained in the adipose tissue between
the inguinal ligament, the sartorius muscle, and
the adductor longus muscle and dissection of the
femoral lymph nodes located in the fossa ovalis
medial to the femoral vein. To reduce morbidity, a
separate groin incision is performed for the vast
majority of patients. For selected patients with
clinically normal lymph nodes, a more conserva-
tive lymph node resection has been suggested. As
previously mentioned, the physician can safely
omit lymph nodes dissection for stage IA disease.
To determine the indication for
lymphadenectomy, an excisional biopsy of the



primary lesion at the vulva needs to be performed
under local anesthesia to evaluate the stromal
invasion.

Ipsilateral groin dissection can be offered to
stage IB patients with a unilateral lesion. Some
studies have reported that patients diagnosed as
having stage I and II vulvar cancer (using the 1988
FIGO standards) can be treated more effectively
by ipsilateral inguinal lymphadenectomy. Burke
et al. studied 76 patients with T1 and T2 lesions
and clinically uninvolved groin nodes, who were
treated with radical wide excision and selected
inguinal lymphadenectomy. Groin node failure
was seen in 5.3 % of the patients; three of the
failures were in cases of prior negative dissected
ipsilateral groin nodes, only one failure occurred
in the undissected contralateral groin nodes
(Burke et al. 1995). In a study by Andrews et al.,
of 84 patients with a lateral Tland T2 vulvar
lesion, 56.7 % of the patients were treated with
radical vulvectomy with bilateral inguino-femoral
lymphadenectomy, and 33.3 % of the patients
were treated with radical hemivulvectomy and
superficial ipsilateral inguinal lymphadenectomy.
No contralateral metastases or recurrences were
observed, whereas 10.7 % of patients developed
ipsilateral recurrences. The frequency of recur-
rence was independent of the type of radical sur-
gery performed (Andrews et al. 1994).

The incidence of contralateral node metastasis
is <1 % in patients with a unilateral lesion mea-
suring <2 cm, if the ipsilateral nodes are free of
disease (Hacker and Van der Velden 1993). A
unilateral lesion is defined as one having the clos-
est tumor margin being >1 cm from the midline
structure. Patients with a unilateral tumor measur-
ing >2 cm confined to the vulva (T2 by 1988
FIGO staging) had metastasis to contralateral
nodes in 2.4 % (Homesley et al. 1991, 1993).

Under the newer 2009 FIGO classification, the
definition of stage Il was changed to include a part
of the previous stage III. Before determining ipsi-
lateral groin lymphadenectomy to patients diag-
nosed with stage II disease under the present 2009
FIGO system, it is suggested that a large number
of cases need to be further examined. Other risk
factors, such as lymphatic capillary space inva-
sion, depth of stromal tumor invasion, and tumor
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size also need to be considered to better identify a
subgroup of patients with lateral T2 tumors who
have a low risk of contralateral groin metastasis.
Bilateral inguino-femoral node dissection needs
to be performed for midline or bilateral tumors, or
for those tumors involving the anterior labia
minora, and for tumors presenting with any ipsi-
lateral positive nodes.

Conducting only a superficial inguinal
lymphadenectomy is correlated with a relatively
high rate of groin recurrence, even though the
lymphadenectomy-associated ~ morbidity  is
reduced. Although the groin recurrence rate in
patients with no groin nodal involvement at pri-
mary surgery is historically <1 %, recent reports
indicate that about 4-8 % of patients with nega-
tive superficial lymphadenectomy had a recur-
rence (Burke et al. 1995; Gordinier et al. 2003;
Stehman et al. 1992). Because most patients with
a groin recurrence of vulvar cancer die, both
inguinal and femoral lymphadenectomy are
highly recommended. Role of sentinel lymph
node in vulvar cancer surgery is discussed in the
separate chapter.

5.4 Adjuvant Radiotherapy

Adjuvant postoperative therapy for the primary
tumor site can be used when adverse pathologic
features are found in the surgical specimen. This
includes patients with a positive or close margin
(<8 mm), lymphatic capillary space invasion, or a
depth of stromal invasion >5 mm, as these char-
acteristics are associated with a higher risk of local
recurrence (Heaps et al. 1990).

While it may be a possible approach to include
the vulvar tumor site within the radiation field if
the tumor express any high-risk factor, current
available data remain insufficient to adequately
support this concept, especially adjuvant radio-
therapy except for close and positive margin and
further studies are warranted.

For cases with surgically positive groin nodes,
adjuvant irradiation is generally adopted. Pelvic
lymphadenectomy alone is no longer preformed
for patients with vulvar cancer. One GOG study
(Kunos et al. 2009) compared the outcome for
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pelvic and groin irradiation after groin dissection
with the outcome from solely using pelvic
lymphadenectomy. For patients randomized to
receive pelvic radiation, the radiation treatment
fields encompassed both groins, obturator, and
external and internal iliac nodal areas. After a
median survival follow-up of 74 months, the rel-
ative risk of progression was significantly reduced
in the radiation treatment patients (hazard ratio
0.61 p = 0.02). At 6 years, overall survival in
the radiation patients was 36 %, compared with
13 % for those who received only lymph node
dissection. Their data showed a clear benefit for
radiation in patients having clinically suspected or
fixed ulcerated groin nodes and >2 positive
nodes. Subsequent studies have emphasized fur-
ther factors. Patients with one macroscopic metas-
tasis (>5 mm diameter), extracapsular spread, or
>2 lymph nodes with micrometastasis (<5 mm)
should receive bilateral pelvic and groin irradia-
tion (Hacker et al. 2012).

Recently, in a retrospective multicenter study
analyzing over 1,600 patients, the efficacy of
adjuvant radiotherapy for node-positive patients
was examined. Of all 447 patients (27.9 %) who
have groin nodal metastasis, 244 patients
(51.1 %) received adjuvant therapy. The major-
ity (84 %) received adjuvant radiotherapy, while
14 % received chemoradiation therapy. Three-
year progression-free survival (PFS) rates in
these patients were better compared with node-
positive patients without adjuvant radiotherapy
(40 % vs. 26 %, hazard ratio 0.67, p = 0.004),
whereas the difference in 3-year overall survival
rate was statistically not significant. This study
suggest that adjuvant radiotherapy is associated
with better outcome in patients with >2 positive
lymph nodes, although the effects of adjuvant
radiotherapy on patients with single lymph
node metastasis remains unclear (Mahner
etal. 2015).

A medium- or high-energy photon beam (6—18
MYV), with anterior-posterior and posterior-
anterior fields, is recommended for the standard
radiotherapy modality. CT-based planning is
essential to determine the depth of the inguinal
nodes to be treated. The treatment field should
include the inguino-femoral nodes, the obturator

Table 2 Suggested radiation field based on tumor factor

Tumor site Radiation field

Groin node
Vulva | metastasis Pelvis | Groin | Vulva
High- Negative No No No
risk
=)
High- | Negative No No RTif
risk positive
+) margin®®
High- | Positive® Yes! Yes® No
risk
=)
High- | Positive® Yes! Yes® RT if
risk positive
) margin™®

Vulvar high-risk factor: close <8 mm or positive margin,
large tumor >4 cm, lymphovascular space invasion, stro-
mal invasion >5 mm

#Re-resection is another option

bControversy to give RT for other high-risk factors such as
close margin, large tumor, LVSI+, and deep stromal
invasion

°Groin and pelvic radiation is indicated for following factor:
one macroscopic micrometastasis (>5 mm diameter),
extracapsular spread, or >2 or more lymph nodes with
micrometastasis (<5 mm)

dRadiate whole pelvis if bilaterally positive or unknown
contralateral side in unilaterally positive case; radiate ipsi-
lateral pelvis if unilateral positive after bilateral dissection
(Morrow and Curtin 1998)

“Bilateral groin radiotherapy is recommended

nodes, and the external and internal iliac nodes.
The cephalad border of the pelvic field needs to
extend to the mid sacroiliac or L5/S1 joints. If the
patient has suspected or proven internal or exter-
nal iliac involvement, the cephalad border can be
extended to the L3/4 or L4/5 level, so as to include
the common iliac nodes. The caudal border needs
to cover the vulva or the inferior margin of the
tumor; the lateral border extends 2 cm laterally, to
the widest point of the pelvic inlet. The suggested
treatment fields for adjuvant radiation therapy,
where vulvar adverse factors and groin nodal
metastasis are integrated, are shown in Table 2
based on our best practice.

For treatment of microscopic groin metastases
or the primary site, a dose of 50 Gy is
recommended. If there are multiple metastases,
or an extracapsular extension, the dose is
50-60 Gy. For gross residual disease, the dose
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needs to be brought to 60-70 Gy (Halperin
et al. 2013).

A midline radiation block can be used to pro-
tect the radiosensitive vulvar tissues from the
radiation, if there is no indication to treat the
vulva itself. However, because of the reported
high local recurrence rate found with use of a
midline block, its routine use should be avoided
(Dursenbey et al. 1994).

The effectiveness of chemoradiation treat-
ments in an adjuvant setting in patients with
groin nodal metastasis has not been systematically
studied. A few studies, each evaluating fewer than
ten patients, have treated patients with a combi-
nation of 5-fluorouracil (5-FU) and CDDP or
mitomycin C with radiation therapy. The role of
adjuvant chemotherapy alone has also not been
adequately investigated. Bellati et al. enrolled
14 patients with inguinal node metastases after
primary surgery. Cisplatin (100 mg/m?) was
administered at 21 day intervals for four cycles.
Four of 14 patients (29 %) had recurrence, includ-
ing 14 % recurrence rate in the groin, during a
median of 57 months of follow-up. The 3-year OS
and PFS were 86 % and 71 %, respectively. The
author concluded that adjuvant chemotherapy is
feasible, with an acceptable complication rate
(Bellati et al. 2005). Further studies are necessary
to compare these strategies in patients affected by
high-risk disease.

The most significant acute complication of
radiation alone or chemoradiation therapy is
mucocutaneous reactions such as erythema and
moist desquamation in the vulva, perineum, and
inguinal lesion, which are expected early during
the course of the treatment. This skin reactions
may require a treatment break depending on
degree of reactions, so that skin care is important.
Acute hematologic toxicity is common under the
setting of chemoradiation therapy. For severe
leukocytopenia, colony-stimulating factors may
be needed, and severe anemia can be treated
with blood transfusions. The late complications
include vulvar skin atrophy, telangestasis, dryness
of the vaginal mucosa, and vaginal stenosis.
When the pelvis is included in the radiation
field, acute enteritis may occur during the treat-
ment, and late complications may occur several
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months to years after the completion of radiother-
apy including proctitis and cystitis.

6 Management of Advanced
Stage Tumors

6.1 Surgery Advanced Disease

For patients with stage III or IV vulvar cancer,
combinations of multimodal treatments are needed.
A primary surgical resection is the best option, if
the tumor can be resected without a need for a
stoma by conducting modified radical vulvectomy
or radical vulvectomy. For some patients, with
tumors involving the distal urethra, anus, anal
sphincter, rectovaginal septum, or rectum,
exenterative operations, combined with radical
vulvectomy, have been used to achieve an adequate
surgical margin. For larger vulvar tumors, plastic
reconstruction procedures are considered follow-
ing an exenterative surgery or radical vulvectomy.
However, because an exenterative procedure com-
promises the quality of life, with significant
amounts of physical and psychological morbidity,
alternative therapies, such as chemoradiation
followed by  radical  vulvectomy and
lymphadenectomy, have been explored to reduce
the tumor burden and to allow for a more conser-
vative surgery. If the primary surgical treatment
would compromise sphincter function, such that a
bowel or urinary stoma would be needed, preoper-
ative chemoradiation is more desirable.

6.2 Management of Groin Lymph

Nodal Metastasis

A thorough evaluation of the status of groin nodes
needs to be initially performed to plan the overall
treatment. When the primary tumor is advanced
and needs a stoma formation if proceeds upfront
surgical treatment, groin nodal biopsy or node
resection, and inguino-femoral lymphadenectomy
can be performed first, based on the groin nodal
status. So that postoperative groin radiotherapy
can be delivered with the radiation for primary
tumor at the same time.
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Clinically negative groin
nodes

Clinically or radiologically
positive groin nodes

Fixed or ulcerated groin

Groin LND

Resection of all suspicious
groin nodes and assessment
of frozen section

nodes

Confirm metastasis by
biopsy or resection if

Vulva: preoperative CCRT
+/- aRT to groin/pelvis only
if high risk*

<&negative

J positive

possible

Vulva: preoperative CCRT
+ RT to groin/pelvis

Vulva: preoperative CCRT
+ CCRT to groin/pelvis

Resection of vulvar tumor
site

Resection of vulvar tumor

site

Resection of vulvar tumor

site + groin LND or biopsy
only if clinical CR

*one macrometastasis (>5 mm diameter), extracapsular spread, or 22 lymph nodes with micrometastasis (<5 mm).
LND: lymphadenectomy, RT: radiation thearapy, aRT: adjuvant radiation therapy, CCRT: concurrent chemoradiotherapy,

CR: complete response

Fig. 4 Proposed management of advanced vulvar tumor requiring extenterative surgery

If there is a clinically determined high suspi-
cion of inguino-femoral lymph node metastasis,
node resection is recommended and a complete
inguino-femoral lymphadenectomy is suggested
to avoid because a complete groin dissection,
together with postoperative groin irradiation,
may result in severe lymphedema. Only the pal-
pably enlarged nodes from the groin and pelvis are
to be removed. If nodal metastasis is confirmed,
the patient should be given postoperative groin
and pelvic radiation.

If there are pathologically positive
unresectable nodes, as in ulcerative or fixed
nodes, after confirming the presence of the path-
ologically positive nodes by biopsies, preopera-
tive combined chemotherapy and radiation
therapy are recommended prior to the groin
lymphadenectomy. In one GOG study of patients
with vulvar cancer, with what was considered to
be unresectable N2/N3 lymph nodes, the patients

were first treated with radiotherapy (total
57.6 Gy, 1.7 Gy fraction) and cisplatin combined
with 5-FU. Following the chemoradiation, the
residual disease in the lymph nodes became
resectable in 95 % of the patients, which was
combined with surgical resection of the residual
tumor. Of those patients who completed the
chemoradiation, 88.1 % of the patients received
both vulvectomy and lymphadenectomy. In the
patients who were treated with
chemoradiotherapy, the resulting resected lymph
nodes were histologically negative in 41 % of the
cases (Montana et al. 2000). By integrating pri-
mary tumor and groin nodal metastasis, a
suggested management of advanced tumors
which otherwise require exenterative surgery
including stoma formation if proceeds upfront
surgical treatment is shown in Fig. 4, and a man-
agement of advanced tumors resectable without
stoma formation is shown in Fig. 5.
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nodes

Clinically or radiologically
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*one macrometastasis (25 mm diameter), extracapsular spread, or 22 lymph nodes with micrometastasis (<5 mm)
** if there is positive margin , re-excision or vulvar RT are recommended.
LND: lymphadenectomy, RT: radiation thearapy , aRT: adjuvant radiation therapy, CCRT: concurrent chemoradiotherapy,

CR: complete response

Fig. 5 Proposed management of advanced vulvar tumor resectable without extenterative surgery

6.3 Role of Chemoradiation
Therapy

The GOG101 trial has studied the effectiveness of
cisplatin and 5-fluorouracil (5-FU) as part of the
chemoradiation therapy used as a neoadjuvant
therapy for patients with locally advanced vulvar
cancer, who otherwise would require exenteration
to achieve negative surgical margins. Seventy-
three patients received 47.6 Gy (1.7 Gy fraction).
After chemoradiation, 46.5 % of the patients had
no evidence of residual tumor at the time of the
planned surgery. Only 2.8 % of these patients still
had residual unresectable disease (Moore
et al. 1998).

The existing series of retrospective studies
regarding the efficacy of chemoradiation have
shown a range of complete clinical responses,

from 47 % to 90 % (Cunningham et al. 1997,
Moore et al. 1998; Tans et al. 2011). To allow better
organ preservation, some of these studies describe
encouraging evidence for the efficacy of replacing
exenterative surgery with primary chemoradiation,
forgoing subsequent surgery (Cunningham
et al. 1997, Landoni et al. 1996; Moore
et al. 1998). In a prospective study by Landoni
et al., 58 patients with locally advanced or recurrent
vulvar cancer received preoperative radiotherapy
(54 Gy) with 5-FU and mitomycin C. The majority
(89 %) completed the chemoradiotherapy. Objec-
tive responses were observed in 80 % of the vulvar
tumors and in 79 % of the cases with groin metas-
tases. Approximately one-fourth (27 %) had a com-
plete clinical response confirmed by vulvar biopsy.

A radiation dose of 45-55 Gy is recommended
(Hacker et al. 1984a; Halperin et al. 2013).
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Following chemoradiation, to reduce complica-
tions when a complete response is achieved,
instead of conducting a radical vulvectomy, a
surgical biopsy of the vulva can be alternatively
performed (Moore et al. 2012). A
lymphadenectomy is recommended regardless of
whether or not there has been a clinical complete
response, because residual disease is often found
in the lymph nodes (Montana et al. 2000). For
patients unable to tolerate radical vulvectomy, or
for those who are deemed unsuitable for surgery
because of the site or the extent of the disease,
definitive chemoradiation therapy is a treatment
choice. A total radiation dose of 60-70 Gy is
recommended.

Combined chemotherapeutic agents, such as
5-FU cisplatin and 5-FU/mitomycin C, are often
used for chemoradiation treatment for vulvar can-
cer. For the treatment of locally advanced vulvar
cancer, a recent phase II trial conducted by GOG
examined the effectiveness of a radiotherapy
(total 57.6 Gy, 1.8 cGy fraction) with weekly
cisplatin (40 mg/m?) followed by surgical resec-
tion of the residual tumor (or biopsy to confirm
complete clinical response) for the treatment of
locally advanced wvulvar cancer. Among
58 evaluable patients, there were 69 % of the
patients who completed treatment. High rates of
complete clinical response (64 %) and histologi-
cal response (78 %) were demonstrated. In the
GOGI101 study, the total radiation dose was
47.6 Gy. In this latter study, a 20 % higher dose
of radiation, 57.6 Gy, was delivered, in hopes of
achieving better results. The treatment-related
toxicity of this approach was found to be accept-
able. Common adverse effects included leukope-
nia, pain, radiation dermatitis, pain, or metabolic
change. There were four patients who experienced
anemia (grade 3—4) and one of these patients
received a blood transfusion (Moore et al. 2012).

Recently, intensity-modulated radiation ther-
apy (IMRT) has been suggested be highly benefi-
cial for lowering the incidence of severe toxicity,
by reducing the radiation dose to normal tissue.
Beriwal et al. presented results from 42 patients
treated with IMRT and 5-FU/cisplatin; they
showed a high rate of complete pathologic
response (48.5 %) (Beriwal et al. 2013). The
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treatment in this series was well tolerated, with
only 2.5 % of the patients requiring hospitaliza-
tion for intravenous hydration after developing
severe diarrhea.

6.4 Role of Chemotherapy

Although attempts have been made to decrease
the risks of surgical morbidities and to palliate the
symptoms of locally advanced disease, the role of
neoadjuvant chemotherapy is still limited in vul-
var cancer. There have been only a few studies
with single- or combination-agent chemother-
apies. The most studied single agent chemother-
apy regimen is bleomycin, which has been shown
to induce a response rate of between 45 % and
80 % (Aragona et al. 2012; Deppe et al. 1979;
Domingues et al. 2010; Tropé et al. 1980). Addi-
tional single agents that have been tested in vulvar
cancer are cisplatin, paclitaxel, and adriamycin.
Table 3 shows a list of examples of combination
chemotherapies that have been studied in vulvar
cancer (Aragona et al. 2012; Domingues
et al. 2010; Durrant et al. 1990; Geisler
et al. 2006; Tropé et al. 1980; Wagenaar
etal. 2001).

The Gynecological Cancer Cooperative Group
of EORTC conducted two different phase II trials
with bleomycin, methotrexate, and the alkylating
agent lomustine/CCNU (BMC). The overall
response rate in the two studies was 56 % and
64 %, and the complete response rate was 8 %
and 11 %, respectively. In the latter study, the
median progression-free survival was 4.8 months
and the median survival was 7.8 months. The
1-year overall survival rate was 32 %. Unfortu-
nately, severe and life-threatening toxicities were
documented in both studies. Severe mucositis was
observed in 21 % of the patients, and 14 % had a
severe infection. Severe pulmonary toxicity was
seen in up to 7 % of cases, and there was one
death in each of the studies. Hematologic toxicity
and nausea/vomiting were also common. These
toxicities suggested that the BMC schedule was
not well tolerated in the group, consisting of
elderly women (Durrant et al. 1990; Wagenaar
et al. 2001). Geisler et al. reported using a
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Table 3 Combination chemotherapy for advanced/recurrent vulvar cancer (Based on Wagenaar et al. 2001)

Chemotherapy | No. of
Author Date | regimen patients
Mosher et al. 1973 | BM 1
Morrow et al. 1973 | AP 1
Vogl et al. 1976 | MHO 2
Guthrie et al. 1978 |MOB + VB 3
Hakes et al. 1979 | MO 2
Trope et al. 1980 |BMc 9
Belinson et al. 1985 | BOMcP 3
Chambers etal. | 1989 | BOMcP 2
Durrant et al. 1990 |BMC 28
Shimizu et al. 1990 | BOMcP 1
Benedetti- 1993 | PBM 21
Panici et al.
Behbakht et al. 1996 | BIP 1
Wagenaar etal. | 2001 | BMC 25
Geisler et al. 2006 | P + 5-FU 10
Domingues 2010 | P+ 5-FU 10
et al.
Aragona et al. 2012 | VBPx 6
Aragona et al. 2012 | PPx 6
Aragona et al. 2012 | PPx + 5-FU 6
Aragona et al. 2012 | P+ 5-FU 12

Complete | Partial
response response | Response | Postchemotherapy
(%) (%) rate (%) operability rate (%)
100 100
100 100
11 44 55
50 50
10 54 64 29
100
10 10 90
8 48 56 40
10 90 100 90
20 20 20
100 100 83
83 83 83
83 83 83
83 83 58

Abbreviations used: 4 adriamycin (doxorubicin), B bleomycin, C CCNU (lomustine), Cb carboplatin, A hydroxyurea,
I ifosfamide, M methotrexate, Mc mitomycin C, O vincristine (oncovin), P cisplatin, Px paclitaxel, /" vinblastine

combination of cisplatin and 5-FU on ten patients
with locally advanced vulvar cancer and showed a
100 % response rate. Interestingly, three patients
treated with cisplatin alone in the same study had
no response (Geisler et al. 2006). Assessing the
efficacy of these single and combination drugs is
challenging because these series are based only on
small cohorts of cases. Although no particular
drug regimen can be recommended at this time,
it should be noted that bleomycin, cisplatin, and
5-FU have been shown to have significant activity
as key drugs. However, bleomycin has also been
associated with severe pulmonary toxicity.

The epidermal growth factor receptor (EGFR)
is overexpressed on the cell membrane of invasive
vulvar SCC cases, and higher EGFR expression is
significantly associated with the depth of stromal
tumor invasion and with disease recurrence. The
anti-EGFR monoclonal cetuximab has been used
successfully to treat some vulvar cancers.
Erlotinib, a small-molecule inhibitor of EGFR,

has also been evaluated as a targeted therapy for
vulvar cancer. Of 41 patients treated with erlotinib
in one study, the overall rate of clinical benefit was
67.5 %, with 27.5 % having a partial response
and 40.0 % having a stable disease response
(Horowitz et al. 2012).

6.5 Recurrence and Prognosis

Groin recurrences occur in 1-10 % of early stage
vulvar cancers (Hacker et al. 1981; Homesley
et al. 1991; De Hullu et al. 2002; Stehman
et al. 1992). Nodal metastasis has been the most
important factor in recurrent diseases. Metastasis
to groin nodes is diagnosed in approximately
25-35 % of patients undergoing surgery.

The site of vulvar cancer recurrence varies.
One multicenter study evaluating cases of primary
invasive vulvar SCC focused on the patterns of
recurrence and clinical outcomes. Of 502 patients,
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37.3 % of the patients developed a recurrence;
these were: perineum, 53.4 %; inguinal nodes,
18.7 %; and pelvis, 5.7 %. Recurrence at distant
or multiple sites occurred in 7.9 % and 14.2 % of
cases, respectively. Isolated perineal recurrences
were more common; they developed in 70 % of
the stage I patients. Perineal recurrences appeared
during the first year after treatment in 39 % of
cases; 72 % of inguinal recurrences also appeared
during the first year (Maggino et al. 2000).

The site of recurrence further weighs heavily
against patient survival. Groin recurrence occurs
earlier and is more likely to be fatal. In one GOG
study, of 143 patients who received one or more
modifications  of  therapy, approximately
one-fourth (25.9 %) of the patients with vulvar
cancer had recurrence, and 54.0 % of these
patients died of the disease (Stehman
et al. 1996). The median interval to recurrence
was 35.9 months, and the median survival time
after recurrence was 52.4 months. The median
time to recurrence in the groin was 7.0 months,
and the median survival time after recurrence was
only 9.4 months. Most significantly, 91 % of
those with a groin recurrence died of the disease.

6.6 Follow-up

As in other cancers, most authors recommend
regular follow-up for patients after treatment.
Most centers adopt a follow-up schedule of
every 3 months for 2 year, every 6 months for
5 years, and every 12 months thereafter. Because
the majority of vulvar cancer is HPV-related, all
the areas with possible HPV-related cancer also
need a careful examination during follow-up
period (cervix, vagina, and anus).

6.7 Melanoma of the Vulva

Melanoma is the second most frequent type of
vulvar cancer, representing 5-10 % of such
cases. Vulvar melanoma arises from melanocytic
cells and is usually pigmented. The mean age of
the patients is approximately 60 years. For a pri-
mary melanoma without metastasis, the most

15

important prognostic factors are tumor thickness,
ulcerations, mitotic rate, and depth of invasion.
Symptoms are similar to those of vulvar SCC. The
most common melanoma symptom is a vulvar
mass. Pain, bleeding, and pruritus are also fre-
quent. Most vulvar melanomas will involve either
the labia majora or minora, and multiple sites
often occur.

In most cases the clinical appearance of the
melanoma varies by subtype. There are four
basic histologic types: (i) the superficial spreading
melanoma, (ii) the mucosal lentiginous mela-
noma, (iii) the nodular melanoma, and (iv) acral
lentiginous melanoma. Dermoscopy should be
used for the differential diagnosis of pigmented
lesions. Not only pigmented lesions but also
nonpigmented lesions should be examined care-
fully because there is a unique and rare variant of
melanoma which is called amelanotic melanoma.
Amelanotic melanoma is difficult to differentiate
from other epithelial and nonepithelial malignant
tumor due to absence of melanin pigmentation.
Adding to the clinical diagnosis, a histopathologic
diagnosis for any suspicious lesions is also
needed, and the specimen must be examined by
dermatopathologists experienced in melanoma. If
an excisional biopsy is possible, an incisional
biopsy is usually avoided as the latter may lead
to misdiagnosis. Immunohistochemical stains,
such as S-100, HMB45, or Melan-A, can be help-
ful, if the histologic diagnosis is unclear.

Melanoma staging is defined by the American
Joint Commission on Cancer (AJCC) TNM clas-
sification system. Historically, some microstaging
systems have been used, including the Clark sys-
tem (based on the depth of invasion) and Breslow
system (tumor thickness) for staging cutaneous
melanomas. Currently, Breslow’s depth is
included as a major prognostic factor in the
AJCC staging guidelines for melanoma.

The primary treatment of vulvar melanoma is
surgical excision. A wide local excision of the
primary lesion, with a negative safety margin, is
recommended. Radical vulvectomy is not neces-
sary for most cases. The recommended minimal
margin for melanoma is 1 cm for a lesion with
<2 mm thickness, and 2 cm margins are needed
for a lesion with >2 mm thickness. Although
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limited, there is data to suggest that a more radical
excision results in lower local recurrence and bet-
ter survival. As for cutaneous melanomas with
clinically negative nodes, elective node dissection
has not been shown to have any therapeutic
advantage, and sentinel lymph node mapping is
now considered the standard approach. Most stud-
ies do not indicate a survival advantage for adju-
vant therapy for vulvar melanoma. In advanced
cases, an individualized treatment plan should be
considered (Garbe et al. 2010; Leitao et al. 2014).
Melanoma often metastasizes systematically
resulting in poor prognosis in such metastatic
disease. Recently, targeting programmed death-1
pathway is found to be effective in melanoma. In a
large phase III trial presented at European Society
for Medical Oncology in 2014, nivolumab
showed a higher rate of objective response than
chemotherapy (32 % vs. 11 %) in patients with
ipilumamab-refractory melanoma (Gunturi and
McDermott 2015). Further development is
expected in vulvar melanoma.

6.8 Vulvar Cancer in Pregnancy
Vulvar cancer diagnosed during pregnancy is
extremely rare. Matsuo et al. conducted a system-
atic review of the literature to evaluate manage-
ments and feto-maternal outcomes of vulvar
cancer during pregnancy (Matsuo et al. 2014). In
their study, 32 cases were analyzed. The mean age
was 30.7; the most common presenting symptom
was vulvar mass/swelling (75.0 %). Vulvectomy
and inguino-femoral lymphadenectomy were
performed in 97.1 % and 63.9 % of the cases,
respectively. Cesarean delivery was performed in
46.2 % of the cases. Live birth and full-term
delivery rates were 96.3 % and 74.0 %, respec-
tively. Vulvectomy, with the fetus in situ, was
performed in 42.4 % cases, and it did not increase
the risk of preterm delivery or stillbirth.

The authors pointed out a frequent significant
delay of diagnosis in these cases, leading to
decreasing both the disease-free survival and
overall survival rates. A biopsy of the vulvar
lesion, observed at the time of initial presentation
for pregnancy care, was conducted in only 46.7 %
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of the cases. Among the 53 % of biopsy-delayed
cases, the mean duration of the delay was
12.8 weeks and the majority (62.5 %) had a
delay for more than 8 weeks. Sixty percent of
patients who had a delay that exceeded 8 weeks
were initially staged at a more advanced stage,
compared to 15 % of the patients who had less
than 8 weeks of delay. The 5-year disease-free rate
was 0 % for the cases with >8 weeks delay in
diagnosis compared to 69.1 % for the cases with
<8 weeks delay in diagnosis. The majority
(70 %) of delays in biopsy were due to the
observed lesions having a low suspicion for
malignancy, mainly because vulvar cancer is pre-
dominantly considered a disease of postmeno-
pausal women.

Similarly, in the general population there is
also often described a delay in the diagnosis of
vulvar cancer, which is usually attributed to both
the patient and the physician. Patients often hes-
itate to tell their physician about their vulvar
symptoms, and, because it is so rare, physicians
may not always recognize the risk for vulvar
malignancy. For early diagnosis, an active
approach, including a biopsy for suspicious
lesions, even during pregnancy, is strongly
recommended.

7 Conclusion

For decades we have been making advances in the
treatment of vulvar cancer. Investigators and cli-
nicians are now exploring more individualized
treatments and multimodal approaches for
it. However, we are greatly hampered in develop-
ing new clinical trials because of the relative rarity
of this disease. Further studies will help us better
understand how to integrate chemoradiation,
neoadjuvant chemotherapy, sentinel lymph node
sampling, and newer approaches, including IMRT
and gene-targeted therapy, into our management
of vulvar cancer, helping us to decrease its mor-
bidities and improve its treatment outcome for our
patients.

Disclosure The authors have declared that no conflicts of
interest exist.



Diagnosis and Management of Vulvar Cancer

References

Andrews SJ, Williams BT, DePriest PD, Gallion HH,
Hunter JE, Buckley SL, et al. Therapeutic implications
of lymph nodal spread in lateral T1 and T2 squamous
cell carcinoma of the vulva. Gynecol Oncol. 1994;55
(1):41-6.

Ansink A, van der Velden J. Surgical interventions for
early squamous cell carcinoma of the vulva. Cochrane
Database Syst Rev. 2000;(2):CD002036.

Aragona AM, Cuneo N, Soderini AH, Alcoba E, Greco A,
Reyes C, et al. Tailoring the treatment of locally
advanced squamous cell carcinoma of the vulva:
neoadjuvant chemotherapy followed by radical sur-
gery: results from a multicenter study. Int J Gynecol
Cancer. 2012;22(7):1258-63.

Bellati F, Angioli R, Manci N, Angelo Zullo M, Muzii L,
Plotti F, et al. Single agent cisplatin chemotherapy in
surgically resected vulvar cancer patients with multiple
inguinal lymph node metastases. Gynecol Oncol.
2005;96(1):227-31.

Beller U, Quinn MA, Benedet JL, Creasman WT, Ngan
HYS, Maisonneuve P, et al. Carcinoma of the vulva.
FIGO 26th Annual Report on the results of treatment in
gynecological cancer. Int J Gynaecol Obstet. 2006;95
Suppl 1:S7-27.

Beriwal S, Shukla G, Shinde A, Heron DE, Kelley JL,
Edwards RP, et al. Preoperative intensity modulated
radiation therapy and chemotherapy for locally
advanced vulvar carcinoma: analysis of pattern of
relapse. Int J Radiat Oncol Biol Phys. 2013;85
(5):1269-74.

Burke TW, Levenback C, Coleman RL, Morris M, Silva
EG, Gershenson DM. Surgical therapy of T1 and T2
vulvar carcinoma: further experience with radical wide
excision and selective inguinal lymphadenectomy.
Gynecol Oncol. 1995;57(2):215-20.

Cohn DE, Dehdashti F, Gibb RK, Mutch DG, Rader JS,
Siegel BA, et al. Prospective evaluation of positron
emission tomography for the detection of groin node
metastases from vulvar cancer. Gynecol Oncol.
2002;85(1):179-84.

Cunningham MJ, Goyer RP, Gibbons SK, Kredentser DC,
Malfetano JH, Keys H. Primary radiation, cisplatin, and
S-fluorouracil for advanced squamous carcinoma of the
vulva. Gynecol Oncol. 1997;66(2):258-61.

Deppe G, Cohen CJ, Bruckner HW. Chemotherapy of
squamous cell carcinoma of the vulva: a review.
Gynecol Oncol. 1979;7(3):345-8.

Domingues AP, Mota F, Durdo M, Frutuoso C, Amaral N,
de Oliveira CF. Neoadjuvant chemotherapy in
advanced vulvar cancer. Int J Gynecol Cancer.
2010;20(2):294-8.

Durrant KR, Mangioni C, Lacave AJ, George M, van der
Burg ME, Guthrie D, et al. Bleomycin, methotrexate,
and CCNU in advanced inoperable squamous cell car-
cinoma of the vulva: a phase II study of the EORTC
Gynaecological Cancer Cooperative Group (GCCG).
Gynecol Oncol. 1990;37(3):359-62.

17

Dursenbey KE, Carlson JW, LaPorte RM, Unger JA,
Goswitz JJ, Roback DM, et al. Radical vulvectomy
with postoperative irradiation for vulvar cancer: thera-
peutic implications of a central block. Int J Radiat
Oncol Biol Phys. 1994;29(5):989-98.

Garbe C, Peris K, Hauschild A, Saiag P, Middleton M,
Spatz A, et al. Diagnosis and treatment of melanoma:
European consensus-based interdisciplinary guideline.
Eur J Cancer. 2010;46(2):270-83.

Geisler JP, Manahan KJ, Buller RE. Neoadjuvant chemo-
therapy in vulvar cancer: avoiding primary exentera-
tion. Gynecol Oncol. 2006;100(1):53—7.

Gordinier ME, Malpica A, Burke TW, Bodurka DC, Wolf
JK, Jhingran A, et al. Groin recurrence in patients with
vulvar cancer with negative nodes on superficial ingui-
nal lymphadenectomy. Gynecol Oncol. 2003;90
(3):625-8.

Gunturi A, McDermott DF. Nivolumab for the treatment of
cancer. Expert Opin Investig Drugs. 2015;24
(2):253-60.

Hacker NF, Van der Velden J. Conservative management of
early vulvar cancer. Cancer. 1993;71(4 Suppl):1673—7.

Hacker NF, Leuchter RS, Berek JS, Castaldo TW, Lagasse
LD. Radical vulvectomy and bilateral inguinal
lymphadenectomy through separate groin incisions.
Obstet Gynecol. 1981;58(5):574-9.

Hacker NF, Berek JS, Juillard GJ, Lagasse
LD. Preoperative radiation therapy for locally
advanced vulvar cancer. Cancer. 1984a;54

(10):2056-61.

Hacker NF, Berek JS, Lagasse LD, Nieberg RK, Leuchter
RS. Individualization of treatment for stage I squamous
cell vulvar carcinoma. Obstet Gynecol. 1984b;63
(2):155-62.

Hacker NF, Eifel PJ, van der Velden J. Cancer of the vulva.
Int J Gynecol Obstet. 2012;119:S90-6.

Halperin EC, Brady LW, Perez CA, Wazer DE. Perez &
Brady’s principles and practice of radiation oncology.
6th ed. Philadelphia. Lippincott Williams & Wilkins;
2013.

Heaps JM, Fu YS, Montz FJ, Hacker NF, Berek
JS. Surgical-pathologic variables predictive of local
recurrence in squamous cell carcinoma of the vulva.
Gynecol Oncol. 1990;38(3):309-14.

Hoffman JS, Kumar NB, Morley GW. Prognostic signifi-
cance of groin lymph node metastases in squamous
carcinoma of the vulva. Obstet Gynecol. 1985;66
(3):402-5.

Homesley HD, Bundy BN, Sedlis A, Yordan E, Berek JS,
Jahshan A, et al. Assessment of current International
Federation of Gynecology and Obstetrics staging of
vulvar carcinoma relative to prognostic factors for sur-
vival (a Gynecologic Oncology Group study). Am J
Obstet Gynecol. 1991;164(4):997-1003.

Homesley HD, Bundy BN, Sedlis A, Yordan E, Berek JS,
Jahshan A, et al. Prognostic factors for groin node
metastasis in squamous cell carcinoma of the vulva
(a Gynecologic Oncology Group study). Gynecol
Oncol. 1993;49(3):279-83.



18

Horowitz NS, Olawaiye AB, Borger DR, Growdon WB,
Krasner CN, Matulonis UA, et al. Phase 1I trial of
erlotinib in women with squamous cell carcinoma of
the vulva. Gynecol Oncol. 2012;127(1):141-6.

De Hullu JA, Hollema H, Lolkema S, Boezen M,
Boonstra H, Burger MPM, et al. Vulvar carcinoma:
the price of less radical surgery. Cancer. 2002;95
(11):2331-8.

Judson PL, Habermann EB, Baxter NN, Durham SB,
Virnig BA. Trends in the incidence of invasive and in
situ vulvar carcinoma. Obstet Gynecol. 2006;107
(5):1018-22.

Kim KW, Shinagare AB, Krajewski KM, Howard SA,
Jagannathan JP, Zukotynski K, et al. Update on imag-
ing of vulvar squamous cell carcinoma. Am J
Roentgenol. 2013;201(1):147-57.

Kunos C, Simpkins F, Gibbons H, Tian C, Homesley
H. Radiation therapy compared with pelvic node resec-
tion for node-positive vulvar cancer: a randomized
controlled trial. Obstet Gynecol. 2009;114(3):537-46.

Landoni F, Maneo A, Zanetta G, Colombo A, Nava S,
Placa F, et al. Concurrent preoperative chemotherapy
with 5-fluorouracil and mitomycin C and radiotherapy
(FUMIR) followed by limited surgery in locally
advanced and recurrent vulvar carcinoma. Gynecol
Oncol. 1996;61(3):321-7.

Leitao MM, Cheng X, Hamilton AL, Siddiqui NA,
Jurgenliemk-Schulz I, Mahner S, et al. Gynecologic
Cancer InterGroup (GCIG) consensus review for
vulvovaginal melanomas. Int J Gynecol Cancer.
2014;24(9 Suppl 3):S117-22.

Maggino T, Landoni F, Sartori E, Zola P, Gadducci A,
Alessi C, et al. Patterns of recurrence in patients with
squamous cell carcinoma of the vulva. A multicenter
CTF Study. Cancer. 2000;89(1):116-22.

Mabhner S, Jueckstock J, Hilpert F, Neuser P, Harter P, de
Gregorio N, et al. Adjuvant therapy in lymph node-
positive vulvar cancer: the AGO-CaRE-1 study. J Natl
Cancer Inst. 2015;107(3):djud26.

Matsuo K, Whitman SA, Blake EA, Conturie CL, Ciccone
MA, Jung CE, et al. Feto-maternal outcome of preg-
nancy complicated by vulvar cancer: a systematic
review of literature. Eur J Obstet Gynecol Reprod
Biol. 2014;179:216-23.

Montana GS, Thomas GM, Moore DH, Saxer A, Mangan
CE, Lentz SS, et al. Preoperative chemo-radiation for
carcinoma of the vulva with N2/N3 nodes: a Gyneco-
logic Oncology Group study. Int J Radiat Oncol Biol
Phys. 2000;48(4):1007—-13.

Moore DH, Thomas GM, Montana GS, Saxer A, Gallup
DG, Olt G. Preoperative chemoradiation for advanced
vulvar cancer: a phase II study of the Gynecologic

M. Shindo et al.

Oncology Group. Int J Radiat Oncol Biol Phys.
1998;42(1):79-85.

Moore DH, Ali S, Koh W-J, Michael H, Barnes MN,
McCourt CK, et al. A phase II trial of radiation therapy
and weekly cisplatin chemotherapy for the treatment of
locally-advanced squamous cell carcinoma of the
vulva: a Gynecologic Oncology Group study. Gynecol
Oncol. 2012;124(3):529-33.

Morrow CP, Curtin JP. Tumors of the vulva. In: Synopsis of
gynecologic oncology. 5th ed. New York: Churchill
Livingstone; 1998. p. 61-87.

Pecorelli S, Zigliani L, Odicino F. Revised FIGO staging
for carcinoma of the vulva, cervix, and endometrium.
Int J Gynecol Obstet. 2009;105(2):107-8. Elsevier B.V.

de Sanjosé S, Alemany L, Ordi J, Tous S, Alejo M, Bigby
SM, et al. Worldwide human papillomavirus genotype
attribution in over 2000 cases of intraepithelial and
invasive lesions of the vulva. Eur J Cancer. 2013;49
(16):3450-61.

Siegel RL, Miller KD, Jemal A. Cancer statistics. CA
Cancer J Clin. 2015;65(1):5-29.

Stehman FB, Bundy BN, Dvoretsky PM, Creasman
WT. Early stage I carcinoma of the vulva treated with
ipsilateral superficial inguinal lymphadenectomy and
modified radical hemivulvectomy: a prospective study
of the Gynecologic Oncology Group. Obstet Gynecol.
1992;79(4):490-7.

Stehman FB, Bundy BN, Ball H, Clarke-Pearson DL. Sites
of failure and times to failure in carcinoma of the vulva
treated conservatively: a Gynecologic Oncology Group
study. Am J Obstet Gynecol. 1996;174(4):1128-32.

Tans L, Ansink AC, van Rooij PH, Kleijnen C, Mens
JW. The role of chemo-radiotherapy in the management
of locally advanced carcinoma of the vulva: single
institutional experience and review of literature. Am J
Clin Oncol. 2011;34(1):22—-6.

Tantipalakorn C, Robertson G, Marsden DE, Gebski V,
Hacker NF. Outcome and patterns of recurrence for
International Federation of Gynecology and Obstetrics
(FIGO) stages I and II squamous cell vulvar cancer.
Obstet Gynecol. 2009;113(4):895-901.

Tropé C, Johnsson JE, Larsson G, Simonsen E. Bleomycin
alone or combined with mitomycin C in treatment of
advanced or recurrent squamous cell carcinoma of the
vulva. Cancer Treat Rep. 1980;64(4-5):639-42.

Wagenaar HC, Colombo N, Vergote I, Hoctin-Boes G,
Zanetta G, Pecorelli S, et al. Bleomycin, methotrexate,
and CCNU in locally advanced or recurrent, inopera-
ble, squamous-cell carcinoma of the vulva: an EORTC
Gynaecological Cancer Cooperative Group Study.
European Organization for Research and Treatment of
Cancer. Gynecol Oncol. 2001;81(3):348-54.



Aida Moeini, Hiroko Machida, Sigita S. Cahoon, and

Koji Matsuo

Contents 3.8 Medical Treatment ................ccoveenennn.. 10
L 3.9  Alternative Therapy ........................... 10

1 Vulvar Intraepithelial Disease ............... 2 310 Follow-Up for Vulvar Paget’s Disease . ....... 11

2 Squamous Vulvar Intraepithelial 301 Conelusion ..o 1
Neoplasia ... 2 4 Melanoma In Situ of the Vulva .............. 11

2.1 Introducthn .................................... 2 41 Introduction ... 11

22 Classification ... 2 42 Clinical Features ..............cccccevvevnnnn.. 11

2.3 Clinical Features ... 3043 Evaluation ............ooccocieiiiiieieiii, 11

24 Risk Factors for VIN .o 3 44 Management................ccciiiiiiiiiiii 12

2.5 Evaluation ............oooviiiiiiiiiiiiiiinnnnn, 3 4.5 CONCIUSION o voooee o 12

2.6 Management............ooiiiiiiiiiiiiiaaaia.. 4

2.7 SUIETY oo 4 References .............ooooiiiiiiiiiiiiiii 12

2.8 Prognosis ...........ccoeiiiiiiiiiiiiiiiiiaans 5

2.9  Ablative Therapy ...........ccoeuveiiiiinnnnnnn. 5

2.10 Medical Treatment ................cceveenn.... 6

2,11 Follow-up ...oovviiiiiiiiiiiiiiii e 7

2.12  Special Considerations ........................ 7

2.13 Prevention.............oooiiiiiiiiiiiiiiiiin... 7

2.14 Conclusion ..........cevviiiiiiiiiiiiinnann.. 7

3 Vulvar Paget’s Disease ....................... 8

3.1 Introduction ................cooeiiiiiiiiiiiiinn. 8

3.2 Classification ...........ccovviiiiiiininiennn... 8

3.3 Clinical Features ..............cccoevviiiinnn. 8

34 Evaluation................oooocoiiiin, 8

3.5 Management .........cooviiiiiiiiiiiiiii 9

R3] 7o) o 9

3.7  Prognosis of Surgical Resection ............... 10

A. Moeini « H. Machida « K. Matsuo (P)

Division of Gynecologic Oncology, Department of

Obstetrics and Gynecology, University of Southern

California, Los Angeles, CA, USA

e-mail: aida.moeini@med.usc.edu; hiroko.machida@med.

usc.edu; koji.matsuo@med.usc.edu

S.S. Cahoon

Department of Obstetrics and Gynecology, University of

Southern California, Los Angeles, CA, USA

e-mail: sigita.cahoon@med.usc.edu

© Springer International Publishing Switzerland (outside the USA) 2016 1

D. Shoupe (ed.), Handbook of Gynecology,
DOI 10.1007/978-3-319-17002-2_10-1


mailto:aida.moeini@med.usc.edu
mailto:hiroko.machida@med.usc.edu
mailto:hiroko.machida@med.usc.edu
mailto:koji.matsuo@med.usc.edu
mailto:sigita.cahoon@med.usc.edu

Abstract

Premalignant diseases of the vulva include dis-
orders of epithelial growth and differentiation
in the vulva. According to the latest classifica-
tion from the International Society for the
Study of Vulvar Disease, the three main cate-
gories for intraepithelial neoplasia include vul-
var intraepithelial neoplasia (VIN), Paget’s
disease, and melanoma in situ (MIS). VIN is
further divided into the two main categories:
The most common one is VIN usual type or
HPYV related, and the second one is VIN differ-
entiated type. The rate of progression of
untreated high-grade VIN to invasive vulvar
cancer is ranging from 9 % to 18.5 %. The
diagnosis is usually carried out by visual
inspection and biopsy is necessary for histo-
logic confirmation. There is no useful screen-
ing test available for preinvasive vulvar
disease, which highlights the importance of
healthcare provider awareness for different
existing premalignant vulvar lesions. Surgical
excision remains the mainstay of the treatment
for preinvasive epithelial vulvar disease. Alter-
native treatment options for VIN and Paget’s
disease include ablation and pharmacological
treatment. Preinvasive epithelial vulvar disease
can recur which warrants long-term patient
monitoring. This review highlights epidemio-
logical characteristics, histological patterns,
clinical features, diagnostic studies, and man-
agement strategies for preinvasive vulvar
diseases.

Keywords
Vulvar intraepithelial neoplasia ¢ Paget’s dis-
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1 Vulvar Intraepithelial Disease

Vulvar cancer is the fourth most common gyne-
cologic cancer and encompasses 5 % of all gyne-
cologic malignancies. Some cases of vulvar
cancer develop slowly through precancerous epi-
thelial changes in the vulva, which highlights the
importance of early diagnosis and treatment of
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these lesions. In 1966, Jeffcoate assigned chronic
vulvar dystrophy to the entire group of disorders
effecting vulvar epithelial growth and differentia-
tion. In 1989 the International Society for the
Study of Vulvar Disease (ISSVD) replaced the
old dystrophy by a new classification shown in
Table 1 and includes four different categories.
This chapter is a review of third category includ-
ing VIN, Paget’s disease and MIS.

2 Squamous Vulvar
Intraepithelial Neoplasia
2.1 Introduction
Vulvar intraepithelial neoplasia (VIN) refers to
proliferation of atypical basal cells in the vulvar
epithelium and characterized by disordered matu-
ration and nuclear abnormalities. The incidence of
VIN has increased fourfold between 1973 and
2000 (ACOG 2011). The mean age at diagnosis
is 43 years, and women younger than 50 years old

account for 75 % of cases (Jones et al. 2005;
Judson et al. 2006).

2.2 Classification
The ISSVD classification in 1986 was based on
cellular immaturity, nuclear abnormalities, and

Table 1 Classification for epithelial vulvar disease from
International Society for Study of Vulvar Disease (ISSVD)

1. Nonneoplastic epithelial disorders of the skin and
mucosa (low malignant potential)

a. Lichen sclerosus

b. Squamous hyperplasia

c. Other dermatoses

II. Mixed nonneoplastic and neoplastic epithelial
disorders

III. Intraepithelial neoplasia

a. Squamous intraepithelial neoplasia (VIN 1, VIN 2,
and VIN 3)

b. Non-squamous intraepithelial neoplasia
i. Paget’s disease
ii. Tumors of melanocytes
IV. Invasive tumors
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Table 2 Summary of vulvar intraepithelial neoplasm

Usual VIN (uVIN) Differentiated VIN (dVIN)

Age Young Postmenopausal

Clinical Multifocal, multicentric®, sharply defined, mostly elevated | Less specific, mostly unicentric,

features and involving labia minor hyperkeratotic plaques, treatment-

resistant plaques

HPV 85 %, predominantly HPV 16, 18, or 33 Rare

infection

Risk factors HPV, cigarette smoking, and immunosuppression Lichen sclerosus

Pathogenesis | Deregulation of HPV E6-E7 oncoprotein causes PTEN mutation, microsatellite
suppression of p53, pRB, p21 which leads to inhibition of | instability, gene hypermethylation, p53
apoptosis and genomic instability inhibition

Prevalence >96 % <2-5%

*Multicentric disease means involving the cervix, vagina, anus, or vulva. It is age related, as it decreases from 59 % in

women aged 20-34 to 10 % in women over 50 years of age

mitotic activity and defined to three grades, simi-
lar to the three-grade cervical intraepithelial neo-
plasia. In VIN 1, the basal one-third of the
epithelium is involved, whereas in VIN 3 the
whole thickness of the epithelium is involved.
However, ISSVD modified this stance in 2004.
The term VINI has been eliminated and flat
lesions associated with koilocytic changes are
consider condyloma, whereas VIN 2 and 3 have
been combined and simply referred to as VIN.

ISSVD new classification (2004) (Sideri
et al. 2005):

* VIN usual type (uVIN) is the most common,
with three subtypes including warty, basaloid,
and mixed VIN. These lesions are commonly
associated with HPV infection.

* VIN differentiated type (dVIN) is more often
associated with vulvar dermatoses, such as
Lichen sclerosus and oncogenic HPV infection
is uncommon.

* VIN unclassified type (VIN NOS) are rare
Pagetoid lesions.

Clinical and molecular characteristics of usual
and differentiated VIN are listed in Table 2.

23 Clinical Features

VIN can be asymptomatic and noted incidentally
during gynecologic examination or may present
with a mixed variety of symptoms such as

pruritus, pain, vulvar soreness, discharge, bleed-
ing, dyspareunia, or palpable lesions. Vulvar
lesions can be any shade from white to red. If
pigmented, coloration ranges from pale tan to
black, depending on the degree of keratinization,
patient race, and the type of lesion. They are
usually on non-hair-bearing areas, sharply
defined, and can be identified by unassisted
vision.

24 Risk Factors for VIN
e Usual type: HPV, smoking, and
immunosuppression

+ Differentiated type: Lichen sclerosis (Conley
et al. 2002)

25 Evaluation

* History: Medical history needs to be evaluated
for risk factors associated with VIN. History of
sexually transmitted infections, HPV infection,
genital warts, and abnormal Pap test should be
obtained.

* Physical Exam: The gynecologic examination
requires complete exposure and includes
inspection and palpation of the entire vulva,
groin, and perianal area. The most common
locations for VIN lesions are the labia minora
and introitus between the positions 3 o’clock
and 9 o’clock. Site, size, number of lesions,



shape, color, and degree of thickness need to be
reported. Lesions of particular concern include
areas with marked hyperkeratosis which are
elevated, roughened, nodular, or with an ulcer-
ated surface. Sites most likely to harbor inva-
sive disease are the posterior perineal and
perianal areas.

Diagnostic Study: Management is based on his-
tologic diagnosis, and biopsy is indicated for any
suspicious lesion. Adequate biopsies can be
obtained by using local anesthetic and a punch
biopsy up to 6 mm.

* Colposcopy: Colposcopy can identify subclin-
ical lesions and the extent of the lesion and
detect other synchronous intraepithelial
lesions. Evaluation of suspicious areas
includes application of 3-5 % acetic acid-
soaked gauze pads to the vulva for 5 min
(Barbara et al. 2008).

* HPV detection: Diagnosis of HPV infection
with the VIN lesion is useful to differentiate
uVIN from dVIN (koilocytosis, p16 and p53).

+ It is mandatory to perform a careful examina-
tion of the entire lower anogenital tract, which
also includes the cervix and vagina.
Performing Pap smear is highly recommended.

Screening for VIN: No screening strategies
have been developed for early detection of VIN.
When HPV-related VIN is diagnosed in young
sexually active women, full evaluation of sexually
transmitted infections is recommended.

2.6 Management

Treatment is recommended for all women with
VIN. As previously mentioned VINI has been
eliminated in the new classification and lesions
reported as VIN1 may be reassessed annually
(ACOG 2011). The goal is to relieve patient
symptoms, preserve vulvar anatomy and function,
exclude concurrent invasive disease, and prevent
progression to invasive cancer. Treatment strate-
gies are based on either destroying affected cells
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or enhancing the host immune system’s response
and are selected based on patient and lesion char-
acteristics as well as clinician expertise. Manage-
ment options include surgery, ablative therapy,
and pharmacological therapy.

2.7 Surgery

The mainstay of treatment for VIN remains surgi-
cal excision. For high-risk uVIN such as ulcera-
tive lesions, dVIN, history of vulvar carcinoma,
and in patients with immunosuppression, surgical
excision is required. Preoperative counseling
regarding expected anatomical changes especially
after extensive surgeries and sexual function is
necessary. Special attention has to be paid to the
psychosexual consequences and the quality of life
of the patients. Surgical modalities include wide
local excision, simple vulvectomy, and skinning
vulvectomy.

* Wide local excision (WLE): WLE is the pre-
ferred initial intervention for women where
clinical or pathologic findings suggest cancer.
WLE is defined as excision of an individual
lesion with 0.5-1 c¢cm margin and can be
performed with a knife, electrosurgery, or
laser CO2 excision (Hart 2001). The margin
may be altered to avoid injury to the clitoris,
urethra, and anus. The resection depth is also
important, in pilous areas, atypical cells can
compromise skin appendages, and ideally the
whole pilosebaceous complex needs to be
resected (recommended resection up to
4 mm). In hairless areas, the resection depth
does not need to extend more than 1 mm.

Loop electrosurgical excision (LEEP) is
another modality to perform WLE. LEEP is
accomplished with the blend cutting mode,
power output of 16 and 30 W using 0.2 mm
microneedle, and 1 x 0.4 cm semicircle shape
loop. Fulguration requires a 5 mm ball elec-
trode or a 1 mm needle electrode (Terzakis
et al. 2010). After finishing the procedure, the
area needs to be carefully examined via col-
poscopy to rule out residual lesions.
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CO, laser excision is the other available
option to perform WLE. The procedure is
performed under colposcopic guidance, and
the depth of tissue destruction is guided by
colposcopy. Laser excision should be
performed according to the Reid criteria (Reid
et al. 1985). The laser device is set to continu-
ous mode with power density ranging between
750 and 1250 w/cm. An excision is made at the
periphery of the lesion in the third surgical
plane; then, with the smallest sized laser spot,
another excision should be made along the
third surgical plane of the entire lesion, with
up to 1 mm depth in hair-free epithelium to
3 mm depth in hairy areas to ablate the hair
follicle. This requires special training as deep
laser excision can lead to destruction of the
skin appendage and hypertrophic scar forma-
tion. Consequently, large lesions over hair-
bearing areas may be preferentially treated
with other modalities.

+ Skinning Vulvectomy: Skinning vulvectomy
is a wide superficial vulvectomy, removing the
skin and underlying structures while leaving
the subcutaneous fat in place, and is rarely
needed. It is indicated in confluent multifocal
lesions or in patients for whom prior proce-
dures have failed to control the disease.

2.8 Prognosis

Negative margins reduce the risk of recurrence at
the same site and warrant the histologic evaluation
of specimen margins with frozen sections
intraoperatively (Barbara 2008; Jones
et al. 2005). The recurrence rate of VIN after
excision ranges from 20 % to 40 % (Hillemanns
etal. 2006; Jones et al. 2005). In a recent study, the
recurrence rate after vulvectomy, partial
vulvectomy, local excision, laser ablation, and
coagulation was 19, 18, 22, 23, and 56 %, respec-
tively (Van Seters et al. 2005). With regard to
LEEP, studies are limited and have reported a
recurrence rate between 13 % and 20 %.
According to these studies, LEEP and cold knife
excision are equivalent in their ability to achieve

complete response (Ferenczy et al. 1994; Terzakis
et al. 2010).

29 Ablative Therapy

Ablation therapy provides a cosmetically appeal-
ing treatment with a cure rate comparable to sur-
gical excision but has the disadvantage of not
providing a specimen for pathological analysis.
It includes laser vaporization and ultrasonic sur-
gical aspiration. It is essential to rule out the
coexistence of invasive carcinoma by performing
colposcopically directed biopsies.

* CO, Laser vaporization: Laser CO, vapori-
zation combines the advantages of surgical
excision in relation to cure rate with correct
diagnosis and the advantages of laser vapori-
zation with respect to cosmetic and functional
results. A drawback of laser CO, vaporization
is that there is no surgical specimen for histo-
logical evaluation. The procedure is performed
under local or general anesthesia, and the laser
device is on continuous mode with power den-
sity ranging between 750 and 1250 w/cm
(ACOG 2011). Vaporization is usually carried
out using a defocalized beam, 1-2 mm in diam-
eter with the depth between 1-3 mm. The
complete response rate for laser vaporization
is almost 75 % (Hillemanns et al. 2006; Jones
et al. 2005).

+ Ultrasonic surgical aspiration (CUSA): This
technique uses ultrasound to cause cavitation
and disruption of the tissues, which are then
aspirated through a tube and collected as a
specimen (Barbara et al. 2008). After
detailed colposcopy, CUSA is used with a
20° angle hand piece, frequency 23 kHZ,
aspiration up to 24 Hg, and irrigation up to
50 cc/min. The hand piece is used similar to
a pencil. Recurrence rates up to 35 % have
been reported in studies (Miller 2002). The
recent Cochrane study comparing CO, laser
ablation and CUSA reported no significant
difference in the recurrence rate (Kaushik
et al. 2014).



2.10 Medical Treatment

As with ablative therapy, careful colposcopic
examination is warranted to exclude invasive can-
cer. To date no medication is approved by US
Food and Drug Administration for VIN treatment;
however, several agents have been studied.

Imiquimod: Imiquimod is an immune
response modifier, which enhances cell-
mediated immunity and was initially approved
for  genital condyloma  acuminatum.
Imiquimod used either alone or in conjunction
with other therapies has been subjected to ran-
domized clinical trials with promising results.
Imiquimod elicits a strong antitumoral
response by activating toll-like receptor on
monocytes and dendritic cells. Activated den-
dritic cells release cytokines such as INFa,
TNFa, and IL-12, which induce and activate
CD8(+) T cells.

Recommended regimens include topical
application of a thin layer of imiquimod 5 %
cream to individual lesions that then remain
uncovered overnight — 2-3 nights per week
for a total of 1220 weeks. Colposcopic assess-
ments need to be performed at 4—6-week inter-
vals during treatment. Side effects are common
and include erythema, erosion, edema, and
pain. A Cochrane review of four trials, com-
paring imiquimod to placebo, reported that the
imiquimod arm achieved better results with
either complete response (RR: 11.95) or signif-
icant reduction in size and histologic grade of
residual lesion (RR: 9.10) in high-grade VIN
(Pepas et al. 2015).

Cidofovir: Cidofovir is a cytidine nucleotide
analogue with in vitro and in vivo activity
against HPV. A thin layer of 1 % cidofovir is
applied on the lesion with a gloved finger and
then washed off 6—8 h later. The treatment can
be applied 3 times a week for maximum
24 weeks. Evaluation is usually performed
every 6 weeks after starting treatment. A recent
clinical trial of cidofovir compared with
imiquimod reported complete response in up
to 46 % of patients in the cidofovir group
compared to 42 % in the imiquimod group
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with high-grade VIN (Tristram and Fiander
2005).

Photodynamic therapy (PDT): PDT is based
on light-induced oxidation reactions which
lead to necrosis. A systemic or topical
photosensitizing compound, usually
5-aminolevulinic acid (ALA), is used and is
followed by the application of nonthermal
light. Usually wavelength is matched to the
absorption characteristics of the photosensi-
tizer. The interaction generates oxygen radicals
with high local cytotoxic effects. ALA gel or a
patch is spread over the entire vulva, and then
the vulva is covered by a nonadherent dressing.
Mean time between drug application and light
illumination is 3—6 h, and then the gel is
washed off with saline. The fluorescence of
ALA-induced protoporphyrin is evaluated
with wood lamps, and PDT is performed with
a non-laser light source. Studies have shown a
treatment response rate between 40 % and
70 % (Fehr et al. 2001) with a recurrence rate
around 48 % (Hillemanns et al. 2006). Addi-
tional trials and long-term studies are required
to evaluate the efficacy of this method.
Therapeutic HPV vaccines: The therapeutic
effect of HPV vaccines has been reported
recently. Vaccines can enhance T-cell-medi-
ated immunity in uVIN lesions. Most vac-
cines elicit a specific immunity against HPV
E6 and E7 proteins (Preti et al. 2015). In a
recent study, after injection of quadrivalent
vaccine, up to 35 % reduction in subsequent
HPV-related disease was reported in patients
diagnosed with genital warts, VIN, or VAIN
(Joura et al. 2012). In another study, women
with HPV-16-positive high-grade VIN were
vaccinated with a mix of synthetic long pep-
tides from HPV-16 viral oncoproteins E6
and E7, and complete response in up to
79 % of cases has been reported after
12 months, and this effect was maintained
for up to 24 months (Kenter et al. 2009). In a
randomized clinical trial, imiquimod therapy
followed by three injections of quadrivalent
vaccine for VIN showed complete regression
in up to 63 % of cases in addition to a
significant increase in the number of CD4
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and CD8 T-cell counts in lesion responders
(Daayana et al. 2010).

2.11 Follow-up

Recurrence of VIN occurs in 30-50 % of cases
(ACOG 2011). The true rate of progression with
untreated high-grade lesions is not clear, ranging
from 9 % to 18.5 % (Jones et al. 2005; Van Seters
et al. 2005), whereas progression risk after treat-
ment varied between 2 % and 5 % (Jones
et al. 2005; Van Seters et al. 2005). In the majority
of studies, follow-up has been limited; therefore,
long-term surveillance is necessary. The risk fac-
tors for recurrence include multifocal or
multicentric disease, high-risk HPV infection,
positive margins after excision, immunosuppres-
sant use, HIV, and smoking (Hillemanns
et al. 2006; Wallbillich et al. 2012). The general
follow-up schema is to repeat the exam at 3—4-
month intervals during the first year, then every
6 months during the second and third years, and
annually thereafter (Barakat et al. 2002). A recent
American College of Obstetricians and Gynecol-
ogists (ACOG) committee suggested that women
with complete response and no new lesions noted
at follow-up are suggested to have a visit at 6 and
12 months after treatment and need to be moni-
tored annually thereafter (ACOG 2011). Treat-
ment for recurrent disease should be
individualized and depends on the previous treat-
ment method, location, and risk of occult disease.

2,12 Special Considerations

Pregnancy: Data about VIN in pregnancy is
extremely rare. Any suspicious lesion warrants
biopsy. If invasive carcinoma is ruled out, expec-
tant management in the third trimester can be
considered. Local excision and ablative therapy
are available options for patients who are not close
to delivery, and they follow the same principles as
nonpregnant women (Tseng et al. 2012).
Podofilox and sinecatechins should not be used
during pregnancy. Imiquimod appears to pose low
risk but is recommended to be avoided until more

data are available. Management recommendations
for pregnancy complicated by invasive vulvar
cancer are discussed in the chapter for invasive
vulvar cancer.

Immunocompromised: HIV-mediated immu-
nosuppression can result in exacerbation of HPV
infection and impairment of the local immunity of
lower genital tract (Conley et al. 2002). Therefore,
this population has an increased risk for lower
genitalia preinvasive and invasive neoplasia.
Clinical manifestations are the same as for
women without HIV infection, but lesions may
be more extensive. A detailed pelvic examination
needs to be performed at least once per year, and
any suspicious lesions need to be biopsied. There
are no established treatment guidelines; however,
surgery is the mainstay of therapy. Medical treat-
ment is the second option. There are a few studies
reporting promising results using imiquimod and
cidofovir for VIN treatment in HIV-infected
women (Tristram et al. 2014), and according to a
recent study, HAART was associated with a
one-third decrease in the incidence of VIN
(Massad et al. 2004).

2.13 Prevention

The uVIN shows over 85 % HPV positivity, with
type 16 DNA being detected in 75 % of high-
grade VIN cases (de Sanjose et al. 2013; Preti
et al. 2015). It has been demonstrated that immu-
nization with quadrivalent vaccine will decrease
the risk of VIN. The bivalent HPV vaccine is not
approved for this indication, as this endpoint was
not assessed in clinical trials (ACOG 2011).

2.14 Conclusion

The incidence of VIN is increasing in the past
decades. There are two different types of VIN
with distinct clinical features, etiology, pathology,
and malignant potential. dVIN accounts for a
smaller proportion of cases but has a higher risk
of progression to malignancy, and surgical exci-
sion is the preferred treatment modality. uVIN
occurs mostly in younger women, and HPV



infection is the most important risk factor. Due to
the low risk of malignant transformation in uVIN,
conservative management is recommended. Due
to high recurrence rates after treatment, long-term
follow-up is crucial. HPV vaccination can poten-
tially prevent and reduce the incidence of uVIN
and related invasive vulvar cancer.

3 Vulvar Paget’s Disease

3.1 Introduction

Extramammary Paget’s disease (EMPD) is a rare
noninvasive intraepithelial adenocarcinoma
affecting areas rich in apocrine sweat glands.
Whereas Paget’s disease occurs most often in
nipples, EMPD is prevalent to the vulva and
accounts for up to 60 % of EMPD and 1 % of
vulvar neoplasm cases (Parker et al. 2000). The
origin of vulvar Paget’s cell remains controver-
sial. It may be viewed as a carcinoma of adnexal
stem cells, as a sweat gland carcinoma arising
from the intraepidermal portion of the gland, or
as a carcinoma derived from the Toker cells of
mammary-like glands of the vulva (Regauer
2006). Vulvar EMPD is mostly an intraepithelial
lesion but has the potential to invade to the der-
mal layer. Up to 4-17 % of vulvar EMPD are
associated with underlying carcinoma of the
vulva. In addition, in 11-20 % of cases, other
malignancies involving the vagina, uterus, cer-
vix, breast, bladder, rectum, colon, and gallblad-
der have been reported (Karam and Dorigo
2012).

3.2 Classification

According to Wilkinson and Brown, vulvar
Paget’s disease can be subdivided into primary
(cutaneous) and secondary. Primary vulvar
Paget’s disease is an intraepithelial adenocarci-
noma arising within the epidermis, while the sec-
ondary is defined as involvement of vulvar skin by
anoncutaneous internal neoplasm, either by direct
extension or epidermotropic metastases (Wilkinson
and Brown 2002):
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Primary

* Paget’s disease as a primary intraepithelial
Paget’s disease

+ Paget’s disease as an intraepithelial neoplasm
with invasion

* Paget’s disease as manifestation of an underly-
ing primary adenocarcinoma of a skin append-
age or a subcutaneous vulvar gland

Secondary

+ Paget’s disease secondary to anal or rectal
adenocarcinoma

+ Paget’s disease secondary to urothelial neo-
plasm (PUN)

*+ PUN as a manifestation of intraepithelial
urothelial neoplasia

* PUN as manifestation of urothelial carcinoma

» Paget’s disease secondary to adenocarcinomas
or related tumors of other sites

33 Clinical Features

Vulvar Paget’s disease is common to postmeno-
pausal Caucasian women. It can be asymptomatic
or present with an erythematous, eczematoid, or
pruriginous lesion. Many patients are treated for
presumed eczema for years prior to a definitive
diagnosis (Terlou et al. 2010). Vulvar Paget’s
disease is characterized by a multicentric nature
and usually extends microscopically. Due to the
occult fashion of spread beyond the margins, it
has a chronic and relapsing course and is difficult
to achieve complete elimination of disease.
Nearly 10-20 % of vulvar Paget’s disease cases
are associated with coexisting malignancies at
other sites such as the breast, rectum, genitouri-
nary tract, cervix, and skin (Parker et al. 2000;
Tebes et al. 2002). Once vulvar Paget’s disease is
diagnosed, an underlying cancer needs to be ruled
out in both vulva and other related areas such as
the breast.

3.4 Evaluation

History: Patients with persistent pruritic eczema-
tous lesions that fail to resolve within 6 weeks of
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appropriate treatment need to undergo further
evaluation. This is important because diagnosis
is frequently delayed and may result in the expan-
sion of disease (Tebes et al. 2002).

Diagnostic Study: Diagnosis is based upon

the characteristic histopathology. Vulvar
biopsy needs to be performed in patients with
suspicious lesions. Histologically, vulvar

Paget’s disease is characterized by the presence
of Paget’s cells, identified by typical pale vac-
uolated cytoplasm, high-grade nuclei, and
prominent nucleoli. The differential diagnosis
includes both benign etiologies such as leuko-
plakia, condyloma acuminata, contact dermati-
tis, psoriasis, lichen planus, and malignant
conditions such as melanoma, basal cell, or
squamous cell carcinoma (Hendi et al. 2004,
Wilkinson and Brown 2002). Sometimes
immunohistochemistry is required to exclude
the differential diagnosis of melanoma and
VIN. Paget’s cells can express CA125 and
Her-2/neu but do not express estrogen recep-
tors (Lu and Chen 2014).

3.5 Management
An outline of various treatment modalities for
vulvar Paget’s disease is summarized in Table 3.

3.6 Surgery

Surgical resection remains the mainstay treatment

of vulvar Paget’s disease. Surgical interventions

include wide local excision, Mohs micrographic
surgery, and vulvectomy.

*  Wide local excision (WLE): WLE is defined
as an excision of the affected lesion to the
depth of to 4-6 mm to include the
pilosebaceous glands and skin adnexal struc-
ture. Margins up to 2 cm are preferred.

* Mohs micrographic surgery (MMS): MMS
is a specialized surgical resection technique of
skin tumors with highly accurate intraoperative
mapping and histological assessment of the
entire margin at the time of surgery. It allows
maximal preservation of normal tissue (Hendi
et al. 2004).

* Vulvectomy (simple or radical): Vulvectomy
is an invasive management that may be
required in  cases of  concurrent

Table 3 Summary of management for vulvar Paget’s disease

Study Response | Recurrent
Treatment size rate rate
Surgical 40.5 33-70 % 22-61 %
resection® (22-529)
Radiotherapy 17 62-100 % | 0-35%
2-92)
Chemotherapy
Systemic® 3 (1-7) 33-50% 50 %
Topical 1(1-7) 57 % 25 %
Photodynamic | 24 14-50 % 38-56 %
therapy (16-32)
CO; laser 6 (1-6) 33% 67 %
ablation
Imiquimod 21 52-80 % 19 %
(10-31)

Side effect

Graft sloughing, dyspareunia
Introital stenosis
Sexual disorders

Acute reaction: radiation cystitis, nausea and vomiting,
erythema, irritation, dermatitis

Chronic reaction: bladder dysfunction, skin reactions
(soreness, ulceration), chronic diarrhea, malabsorption,
fistula

Myelosuppression, neutropenia
Severe local pain, moist desquamation, allergic reaction
Photosensitivity reaction

Severe local pain

Skin irritation, erosion, pain, ulceration

Surgical resection including wide local resection, vulvectomy (simple or radical), and Mohs micrographic surgery
°Systemic chemotherapy for metastatic or invasive vulvar Paget’s disease. Sample size: (median, range)



adenocarcinoma or deep invasion of EMPD. It
often requires vulvar reconstructive surgery.
Vulvectomy with skin graft placement has a
6.8 % risk of having postoperative complica-
tions including physical or sexual dysfunction
(Lavoue et al. 2013).

3.7 Prognosis of Surgical Resection
Response rates following surgical resection
ranged from 33 % to 70 % (Edey et al. 2013;
Lavoue et al. 2013; Parker et al. 2000; Tebes
et al. 2002). The high recurrence rate is an impor-
tant consideration for monitoring after surgical
management. In a recent study of 529 cases, the
recurrence rate after surgery was as high as 58 %
(Edey et al. 2013). Positive surgical margins were
an important risk factor for recurrence. Patients
with negative margins experienced rates of local
recurrence between 18 % and 38 % (Edey
et al. 2013; Lavoue et al. 2013) in comparison to
46-61 % in patients with positive surgical mar-
gins (Edey et al. 2013; Lavoue et al. 2013).

3.8 Medical Treatment

Medical treatment is indicated if patient is not a
candidate for surgical resection due to comorbid-
ity or patient choice. Medical treatment can be
also recommended for recurrent vulvar Paget’s
disease after multiple surgical resections.

* Imiquimod: Imiquimod 1is an immune
response modifier, which enhances cell-
mediated immunity. See the VIN section for
the mechanism of action of imiquimod. It is a
promising treatment modality especially for
patients with recurrence and multiple surgical
resections or in patients who are poor surgical
candidates. In a small series, response rates of
up to 52-80 % have been reported. The recur-
rence rate is 6.5-19 % regardless of primary
versus recurrent disease status (Luyten
et al. 2014). In a systematic review of
63 cases, complete response rates of 9.8 %,
31.1 %, and 71.6 % were reported after 2, 4,
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and 6 months of imiquimod therapy (Machida
etal. 2015). Based on this, a 6-month treatment
course is suggested for vulvar Paget’s disease.
Photodynamic therapy: PDT is a technique
using a tumor-localizing photoreactive drug
such as 5-aminolevulinic acid with appropriate
wavelengths to eliminate tumor cells.
Response rates for PDT in vulvar Paget’s dis-
ease range from 14 % to 50 %, and recurrence
rates are 38—56 % (Shieh et al. 2002). Photo-
sensitivity reaction and burning sensation were
reported as adverse effects for PDT.

Alternative Therapy

CO, laser ablation: Laser ablation therapy
has an advantage of preserving vulvar anat-
omy. However, the high recurrence rate of up
to 67 % is an important concern in vulvar
Paget’s disease. Laser ablation only penetrates
the surface of the skin, and there is a high
chance of leaving residual disease, especially
in cases of deep dissemination (Louis-
Sylvestre et al. 2001).

Radiotherapy: Radiotherapy is an effective
treatment in localized vulvar Paget’s disease.
The downside of radiotherapy is the dose lim-
itation of radiation due to the concern for long-
term side effects. Therefore, repeated irradia-
tion to the vulva must be very limited. The
response rate ranges from 62 % to 100 %,
with a recurrence rate of 0-35 % (Karam and
Dorigo 2012; Oashi et al. 2014).

Systemic chemotherapy: Systemic chemo-
therapy is indicated for disseminated meta-
static  Paget’s disease. No  standard
chemotherapy guideline has been established.
There are numerous case reports describing
systemic chemotherapy for metastatic or
invasive Paget’s disease. Suggested chemo-
therapy regimens consist of epirubicin with
mitomycin C, vincristine, carboplatin, and
fluorouracil, mitomycin C plus etoposide
and cisplatin, etoposide alone, cisplatin plus
fluorouracil, or S1 plus carboplatin. The com-
plete response rate is 33-50 %, with partial
response in up to 55-67 % (Matsushita
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et al. 2011; Niikura et al. 2006; Oashi
et al. 2014).

» Topical chemotherapy: Topical chemother-
apy with fluorouracil or bleomycin
monotherapy has been reported as an alter-
native treatment for local disease. Various
adverse effects including severe pain, moist
desquamation, and allergic reaction have
been reported. According to studies,
response rates are between 57 % and
100 % with a 25 % recurrence rate (Del
Castillo et al. 2000).

3.10 Follow-Up for Vulvar Paget’s

Disease

The overall recurrence rate after standard treat-
ment modalities is up to 30 %. (Luyten
et al. 2014). Long-term follow-up is
recommended, not only because of the high
recurrence rate but also the higher risk of devel-
oping a secondary malignancy, which may occur
many years after the initial diagnosis. According
to a recent population-based study examining
1,439 patients with invasive EMPD that
included 781 cases of vulvar Paget’s diseases,
80.4 % of cases were limited to local disease
with a 5-year disease-free survival up to 94.9 %.
However, a significant increase in the rates of
secondary vulvar or vaginal malignancy has
been reported (Karam and Dorigo 2012).
Despite the importance of long-term monitoring
in vulvar EMPD cases, no established follow-up
guidelines exist to date.

3.11 Conclusion

Vulvar Paget’s disease is a rare noninvasive
intraepithelial disease, which has a multifocal
nature. Standard treatment for vulvar Paget’s dis-
ease is surgical excision; however, positive mar-
gins with residual lesions are common. Because
relapse occurs in over 30 % of patients, medical
treatment, especially imiquimod, can be an alter-
native treatment option in the management of
vulvar Paget’s disease.

1

4 Melanoma In Situ of the Vulva

4.1 Introduction

Vulvar melanoma is the second most common
vulvar malignancy, and due to the poor progno-
sis, it is an important women’s health issue.
Vulvar melanoma represents 3.4 % to 10 % of
vulvar neoplasms. Melanoma in situ (MIS) is the
precursor of vulvar Melanoma which is confined
to the epidermis and adnexal epithelium (Kings-
ton et al. 2004). Despite the slow nature of MIS,
progression to invasive melanoma is definite
(Terlou et al. 2010). Vulvo-vaginal melanoma
appears to be biologically different from cutane-
ous melanoma and is more similar to mucosal
melanoma. Pathologically, mucosal melanoma
of female genital tract is subdivided into epithe-
lioid, mixed spindle and epithelioid, and pure
spindle. Up to 40 % of mucosal melanomas of
female genital tract are accompanied with MIS.
Breslow thickness is the most significant prog-
nostic factor of outcome in vulvar melanoma
(Gru et al. 2014). Management of melanoma of
the vulva is described in the chapter for vulvar
cancer.

4.2 Clinical Features

Melanoma in situ appears as a pigmented vulvar
lesion. Our understanding of MIS natural history
is limited, and pure in situ lesions are seldom
recognized. The ABCDE scheme (asymmetry,
border irregularities, color variation, diameter
>6 mm, enlargement or evolution of color
change) needs to be considered for any pigmented
lesions. In situ lesions appear to have good prog-
nosis if completely excised.

4.3 Evaluation

History: Any change in size, shape, or color of the
vulvar lesion is important. Personal or family
history of dysplastic nevus syndrome is highly
important. Exposure to excessive ultraviolet light
can be considered as a risk factor for lesions
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arising on outer, non-hair-bearing portion of labia
major.

Diagnostic study: Punch biopsy is the pre-
ferred method because assessing the depth of stro-
mal invasion is important. The most significant
histologic prognostic factors for vulvar melanoma
are tumor thickness and depth of invasion. The
biopsy needs to be performed from the thickest
lesion (ACOG 2008). Small lesions can be
completely excised. If melanoma is suspected,
an excisional biopsy with 1-2 mm margin is nec-
essary. On histologic examination, the in situ
component is characterized by atypical melano-
cytes distributed predominantly along the
dermoepidermal junction.

4.4 Management

Surgical resection is the standard approach for
MIS. Studies support excision with 5 mm margins
as the recommended surgical approach. Destruc-
tion by cryosurgery, laser, or cautery is
contraindicated (Terlou et al. 2010).

4.5 Conclusion

When vulvar MIS is suspected in a vulvar lesion
with changes in the ABCDE scheme, complete
resection of a hyperpigmented vulvar lesion is
recommended.
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Abstract

Gestational trophoblastic disease (GTD) refers
to all tumors that arise from the maternal
placenta. Gestational trophoblastic neoplasm
(GTN) is a subset of GTD and refers to
choriocarcinoma, placental site trophoblastic
tumor, and epithelioid trophoblastic tumor.
Persistent GTD may develop after treatment
of a molar pregnancy and is also referred to
as GTN. The treatment of GTN is stratified
based on whether the patient is low risk or
high risk as determined by the World Health
Organization (WHO) score and International
Federation of Gynecology and Obstetrics
(FIGO) staging system. Low-risk GTN is
treated with single-agent chemotherapy,
whereas high-risk GTN should be treated
with combination regimens. GTN that does
not respond to first-line treatment is said to be
resistant or refractory. Resistance to a
particular chemotherapeutic regimen is
evidenced by a plateau or rise in beta-hCG
levels. The overall prognosis for GTN is
excellent, even in the setting of refractory
disease. GTN affects women of reproductive
age, and comprehensive counseling must be
performed prior to initiation of gonadotoxic
treatment. This chapter also discusses the
management of GTN  with  special
considerations such as brain and vaginal
metastasis, role of secondary curettage, and
post-molar prophylactic chemotherapy.
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1 Introduction

Gestational trophoblastic disease (GTD) is the
general term used to describe growth disturbances
of the placental trophoblast. GTD encompasses
the complete mole, partial mole, invasive mole,
choriocarcinoma, placental site trophoblastic
tumor (PSTT), and epithelioid trophoblastic
tumor (ETT). Gestational trophoblastic neoplasia
(GTN) is a subset of GTD and refers to the latter
four. The term persistent GTD is often used
interchangeably with GTN when referring to the
diagnosis of post-hydatidiform mole trophoblastic
neoplasia. Typically, GTN will arise after a molar
pregnancy but can occur in the setting of a normal
pregnancy and in rare cases may not be associated
with pregnancy. With the advent of various
chemotherapeutic regimens, the prognosis for
GTN is excellent.

1.1 Epidemiology

The overall incidence of GTD and GTN is low
within the general population. The incidence
varies widely based on geographical location
and race. Southeast Asia and Japan have the
highest incidence of GTD. It is unknown at this
time why various ethnicities have a higher
incidence of GTD and GTN. Currently, the
incidence of GTD is documented at 1-3 per
1000 pregnancies (Froeling and Seckl 2014).
Given that GTN typically arises from GTD, the
incidence of GTN is much lower. In North
America the incidence is quoted to be 1 in
40,000 and at 9 per 40,000 in Southeast Asia
and Japan (Lurain 2010).
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1.2 Presentation

The presentation of GTN is diverse and dependent
on the type of neoplasm. Benign moles such as the
complete hydatidiform mole present most often
with vaginal bleeding and significantly elevated
beta-hCG. The elevation in beta-hCG often
correlates to the burden of trophoblastic disease
(Froeling and Seckl 2014). A single elevated beta-
hCG should not be used to make the diagnosis of
GTD or GTN. When an ultrasound is performed,
hydropic villi are observed, and this is often referred
to as a snowstorm appearance (Froeling and Seckl
2014).

Following evacuation of GTD, beta-hCG levels
should steadily decline. The majority of patients
will have normal beta-hCG levels around
12-14 weeks after evacuation. A plateauing or
increase of the beta-hCG is concerning for the
development of GTN or persistent GTD.
Regression curves have been developed to help
identify patients at risk (Schlaerth et al. 1981).
Persistent GTD develops when molar tissue invades
into the myometrium. Typically, this is seen with the
invasive mole but can also be seen in
choriocarcinoma, PSTT, and ETT. Table 1 describes
the criteria for the diagnosis of post-hydatidiform
mole trophoblastic neoplasia or GTN (Committee
2002). GTN can be diagnosed if any one of the
criteria is established.

Histologically, the invasive mole appears as
excessive growth of the trophoblastic tissue

Table 1 Ciriteria for the diagnosis of post-hydatidiform
mole trophoblastic neoplasia

GTN may be diagnosed when the plateau of beta-hCG
lasts for four measurements over a period of 3 weeks or
longer, that is, days 1, 7, 14, and 21*

GTN may be diagnosed when there is a rise of beta-hCG
of three weekly consecutive measurements or longer,
over at least a period of 2 weeks or more, days 1, 7,

and 14*

GTN is diagnosed when the beta-hCG level remains
elevated for 6 months or more

Adopted and modified from FIGO committee report on
FIGO staging for gestational trophoblastic neoplasia 2000
(Committee 2002)

2A difference of 10% or less between measurements is
considered stable and should not be interpreted as a change
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Table 2 Summary of clinical presentation and histopathologic findings

GTN type
Invasive mole

Presentation /behavior

* Presents with irregular bleeding after
dilation and curettage

« Associated with localized invasion;
however 15% metastasize to the lung
or vagina

* High levels of beta-hCG

* Associated with irregular bleeding
after dilation and curettage

* 50% arise from hydatidiform moles

« Increased risk of hemorrhage and
vaginal bleeding

 Highly malignant tumor with
propensity for widespread metastasis
via vascular channels- spreading to
the lung, liver, and brain

« High levels of beta-hCG

Choriocarcinoma

Placental Site « Rare
Trophoblastic « Presents with non-specific vaginal
Tumor (PSTT) bleeding
* Chemoresistant, persistent low levels
beta-hCG
« Presence of human placental lactogen
(hPL)
* Metastasizes via lymphatics
Epithelioid  Rare
Trophoblastic * Majority occur after term pregnancy
Tumor (ETT) * Presents with non-specific vaginal

bleeding

» Chemoresistant

« Elevated beta-hCG but usually less
than 2500

Adopted and modified from Lurain (2010)

which invades into the myometrium of the uterus.
Invasive moles often have local invasion and are

less often associated with  metastasis.
Choriocarcinoma is a highly malignant tumor
associated  with  hemorrhage, widespread
metastasis, and  sheets of  anaplastic
cytotrophoblasts  and  syncytiotrophoblasts.
Choriocarcinomas are typically very
chemosensitive. Placental site trophoblastic

tumor is a rare form of GTN that arises after a
term pregnancy and histologically consists of
intermediate trophoblasts. PSTT has slow growth
within the uterus and only metastasizes late in its
course. Patients with PSTT usually present with
low levels of beta-hCG and irregular vaginal
bleeding. Surgery of the primary tumor and
multi-agent chemotherapy are the mainstays of
treatment for PSTT (Lurain 1990); (Abrao et al.

Histopathology Management

* Molar tissue which invades the Chemotherapy
myometrium.

* Growth of trophoblastic tissue with
the presence of chorionic villi
invading myometrium

* Sheets of anaplastic Chemotherapy
cytotrophoblasts and
syncytiotrophoblasts with absence
of chorionic villi

* Intermediate trophoblastic tissue Hysterectomy
without chorionic villi seen +/—
invading into the myometrium Chemotherapy

» Mononucleate trophoblastic cells Hysterectomy
arranged in cords associated with +/—
eosinophilic, fibrillary and necrotic | Chemotherapy

debris

2008; Papadopoulos et al. 2002). Epithelioid
trophoblastic tumor is an extremely rare type of
GTN with little documentation in the literature.
ETT can arise from either a previously gestation or
without a previously documented gestation. ETT
is chemoresistant; therefore, surgery is the
mainstay of treatment when confined to the
uterus. Histologically, ETT develops from the
chorionic-type intermediate trophoblast (Allison
et al. 2006; Lurain 1990) (Table 2).

1.3 Treatment Overview

The treatment for GTN is determined by whether
the patient is found to be low risk or high risk.
There are two classification systems for GTN:
International Federation of Gynecology and



Obstetrics (FIGO) and the World Health
Organization (WHO). The FIGO staging criteria
defines stage based on extent of disease (Table 3).
The World Health Organization (WHO) proposed
a classification system that divides patients into
low-risk and high-risk categories with the purpose
of defining the best course of treatment (Table 4).
It uses independent prognostic factors to risk
stratify patients based on the likelihood of being
successfully treated with single-agent versus
multi-agent chemotherapy. Low-risk patients are
likely to achieve 90% response to single-agent
chemotherapy, whereas high-risk patient will
need multi-agent chemotherapy (Lurain et al.
1991).

After successful treatment for GTD, it is
imperative to follow the patient with serial beta-
hCG levels weekly until undetectable levels are
noted for 3 weeks. Monthly beta-hCG

Table 3 FIGO staging system

Stage | Extent of disease

1 Limited to the uterus

1T Extension beyond uterus to adnexa, broad
ligament, or the vagina

1 Extension to the lungs with or without extension
to genital tract

v Other metastatic sites

Adopted and modified from FIGO Committee on
Gynecologic Oncology (Oncology 2009)

Table 4 WHO prognostic scoring system
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measurements should then be drawn for
6—12 months. Six months follow-up may be
sufficient if the decline in beta-hCG follows the
normal regression curve as detailed by Morrow
et al. (1977). However, 12 months follow-up is
recommended if regression is irregular. During
the monitoring for declining serial beta-hCG, it
is necessary for the patient to be on effective
contraception. A concomitant pregnancy at the
time of beta-hCG evaluation will lead to an
inability to monitor for disease recurrence. The
intrauterine device, however, is not recommended
as birth control for patients with GTD given the
risk for uterine perforation. Oral contraceptive
pills and implantable devices are both safe for
use (Berkowitz and Goldstein 2009).

2 Management of Primary GTN

Primary GTN is highly curable with
chemotherapy. Primary treatment is dictated by
the WHO and FIGO score as above. A WHO
score of 6 or less with FIGO stages I-III is
considered to be low-risk disease and can be
treated with a single chemotherapeutic agent. A
score of 7 or greater with FIGO stages I-III or
FIGO stage IV is considered to be high-risk
disease and calls for treatment with a combination
of agents.

Score assigned 0 1 2 4

Age at diagnosis Less than 40 40 or greater - -

Prior pregnancy Mole Abortion Term -

Interval between index Less than 4 4-6 7-12 More than

pregnancy (months) 1 year

Pretreatment beta-hCG Less than1000 | 1000-10,000 10,000-100,000 | Greater than
100,000

Tumor size (cm); including uterine | Less than 3 Greater than 3 but less | 5 or greater -

mass size than 5

Metastatic location Lung* Kidney/spleen Gl Brain or liver

Number of metastases 0 14 5-8 9 or more

Failed chemotherapy - -

Single agent Multi-agent

*Lung metastases should only be included in the WHO score if seen on Chest X-Ray (CXR). Lung CT-Scan may be used
but should not influence the score because of the likely presence of lung micro-metastases. If counted, they would increase
the score without adding any clinical benefit. While a lung metastasis receives a score of 0, it may be included when
counting the total number of metastatic lesions if visualized on CXR

Adopted and modified from FIGO Committee on Gynecologic Oncology (Abrao et al. 2008; Oncology 2009)
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Table 5 Response rate for chemotherapy regimens for low-risk GTN

Regimen
(a) MTX 0.4 mg/kg IM for 5 days, repeated q2 weeks

(b) MTX 50 mg IM or 1 mg/kg QOD for four doses with leucovorin 15 mg or 0.1 mg/kg

administered 24-30 h after each MTX dose
(¢) MTX 30 mg/m? or 50 mg/m2 IM given weekly
(d) Act-D 1.25 mg/m? IV q2 weeks (pulsed regimen)
(e) Act-D 12 pg/kg for 5 days, repeated q2 weeks

(® (i) MTX 20 mg IM on D1-D5 with 500ug Act-D IV on D1-D5 q2 weeks

Primary Remission
Rate (%)

87-93
74-90

49-74
69-90
77-94
100

(ii) Act-D 0.6 mg/m® on D1 and D2 with MTX 100 mg/m? IV push and then infusion of
300 mg/m* on D1-D2 followed by leucovorin for 2 weeks

Adopted and modified from Lurain (2011)

Abbreviations: MTX, methotrexate; Act-D, actinomycin D; QOD, every other day; g2 week, every 2 weeks

2.1 Low-risk GTN: Chemotherapy

As mentioned above, low-risk GTN is usually
treated with single-agent chemotherapy. Two
agents are typically used for treatment of
low-risk disease, methotrexate and actinomycin
D with cure rates of approximately 100%.
Etoposide was historically used for low-risk
disease, but this has fallen out of favor due to the
slightly increased risk of secondary malignant
tumors, especially leukemia (Rustin et al. 1996).
Several different dosing regimens have been
studied for methotrexate and actinomycin D;
these are discussed below. Table 5 summarizes
the regimens and includes their primary remission
rates.

(a) Methotrexate 0.4 mg/kg intramuscularly
(IM) for 5 days, repeated every 2 weeks. The
primary failure rate is approximately 11% for
non-metastatic disease (Lurain and Elfstrand
1995). The response rate in women with
metastatic disease has been quoted to be
60% (Soper et al. 1994).

(b) Methotrexate with folinic acid (leucovorin)
rescue: Methotrexate 50 mg IM or 1 mg/kg
every other day for four doses with leucovorin
15 mg or 0.1 mg/kg administered 24-30 h
after each methotrexate dose. In patients
with nonmetastatic disease, only 7.7% of
those treated with methotrexate alone
developed resistant disease requiring a change
in chemotherapy for induction of remission,

while 27.5% of patients initially treated with
the leucovorin rescue required a change in
regimen to achieve remission. Thus, the
frequency of drug resistance is significantly
higher in those treated with the leucovorin
rescue (Matsui et al. 2005). However, the
use of methotrexate alone has been shown to
be more toxic than the methotrexate-folinic
acid combination.

(c) Methotrexate 30 mg/m® or 50 mg/m’> IM
given weekly. This regimen was used in
GOG-174 to compare response rates to those
of actinomycin D 1.25 mg/m*> IV every
2 weeks (Osborne et al. 2011). Actinomycin
D was found to be more effective with a
response rate of 70% compared to 53% for
weekly methotrexate.

(d) Actinomycin D 1.25 mg/m? IV every 2 weeks
(pulsed regimen). Actinomycin D is
associated with alopecia and is therefore less
favored by patients.

(e) Actinomycin D 12 pg/kg for 5 days. This is an
alternative to the 5-day methotrexate regimen.
This regimen has shown to be effective in
patients who failed to respond to the
1.25 mg/m”® pulse actinomycin D regimen
with an 80% response rate (Kohorn 2002).

(f) Combined methotrexate and actinomycin D:
The following dosing regimens have been
used for this combination regimen:

(1) Methotrexate 20 mg IM on D1-D5 with
500 pg actinomycin D IV on DI-D5
every 14 days (Abrédo et al. 2008).



(ii) Actinomycin D 0.6 mg/m” on D1 and D2
with methotrexate 100 mg/m? IV push and
then infusion of 300 mg/m* on DI1-D2
followed by leucovorin for 14 days
(Eiriksson et al. 2012). Higher remission
rates have been reported when the
combination is used as compared to each
drug alone. It is has also proven to lead to a
cure faster, requiring a fewer number of
cycles (Eiriksson et al. 2012). The
combination regimens ultimately yielded
a greater number of grades 3 and 4 toxicities
as defined by the Common Terminology
Criteria of Adverse Events (CTCAE).
Therefore, taking into consideration the
frequency of toxic effects and a modest
increase in remission rate, a combined
regimen may be better suited for second-
line therapy (Abrao et al. 2008).

GOG-275 is an ongoing multicenter phase 111
randomized control trial that compares the use of
multiday methotrexate versus actinomycin D in
treating patients with low-risk GTN. At present,
the question of whether methotrexate versus
actinomycin D should be used as first-line
treatment for GTN remains unanswered (Alazzam
et al. 2012a). While GOG-174 attempted to
answer this question, it used the weekly
methotrexate regimen which has been shown to
be inferior to the multiday regimen. A Cochrane
review meta-analysis concluded that actinomycin
D is much more likely to achieve a primary cure
when compared to methotrexate (82% in the
actinomycin D group compared to 53% in the
methotrexate group); however, the review
included data from different dosing regimens
making it difficult to draw a clear conclusion.
The results from GOG-275 will help determine
whether actinomycin D or methotrexate should be
first-line choice for treatment of low-risk GTN
(Alazzam et al. 2012a).

In general, treatment should be continued
beyond the first negative beta-hCG titer; this is
known as consolidation therapy (Lybol et al.
2012). Usually 2-3 cycles of chemotherapy are
recommended, especially if the decrease in beta-
hCG is slow or if there is extensive disease.

J. Garcia-Sayre et al.

2.2 Low-risk GTN: Adjuvant Surgery
2.2.1 Second Curettage

Attempts have been made to curtail chemotherapy
in the setting of low-risk GTN. The theory behind
a second curettage is that debulking the tumor will
lead to a decreased need for chemotherapy. Single
institution retrospective studies have reported
varying outcomes. The Dutch published a
retrospective cohort study evaluating the effect
of a second curettage on low-risk GTN (van
Trommel et al. 2005). Their primary outcome
measures were the need for chemotherapy and
the number of chemotherapy courses required.
Unfortunately, only 9.4% of patients were cured
after curettage and required no further
chemotherapy. However, those patients who
received a second curettage required a fewer
number of chemotherapy cycles, and the authors
concluded that the second curettage offers a
“debulking” effect. A second curettage is not
without complications; 4.8% of patients in this
study had a major complication such as uterine
perforation and hemorrhage. Another
retrospective study from the United Kingdom
concluded that 60% of their patients did not
require chemotherapy after a second evacuation
(Pezeshki et al. 2004).

Until recently there was only one published
prospective study from Iran evaluating the clinical
response to a second curettage, with a small
sample size of 12 (Yarandi et al. 2014): 83% of
patients did not require chemotherapy and were
cured by a second curettage. Eight percent of
patients experienced a complication such as
uterine perforation.

A second curettage has not been considered
standard practice. Most practitioners believe that
a second curettage should be reserved for patients
who experience significant vaginal bleeding and
anemia after the first curettage. The GOG recently
published a multicenter prospective phase II study
evaluating the efficacy and safety of a second
curettage in lieu of chemotherapy for patients
with low-risk GTN (persistent GTD). The study
population included women with non-metastatic
low-risk GTN. Patients whose first curettage
revealed choriocarcinoma, PSTT, or ETT were
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Table 6 Efficacy of second curettage for persistent GTD/low-risk GTN

Author Year | Study type No.* | Response rate (%) | Complication rate
van Trommel et al. 2005 | 2005 | Retrospective, multicenter 85 9.4 4.8 %

Pezeshki et al. 2004 2004 | Retrospective, multicenter 282 60 n.a.

Yarandi et al. 2014 2014 | Prospective, single institution 12 83 8%

Osborne et al. 2016 2016 | Prospective, multicenter 60 |40 10 %

“Patients who underwent second curettage for persistent GTD

excluded. Patients with previously treated
low-risk GTN were excluded. The method of
evacuation was not specified by the study but
could include intraoperative  ultrasound
localization of the residual trophoblast or directed
hysteroscopic resection. Forty percent of the
patients were cured after the second curettage
with only 10% of patients experiencing a
complication. 1.6% of patients experienced
uterine perforation that was managed by
observation, 6.7% grade 1, and 1.6% grade
3 incidents of uterine hemorrhage as defined by
the CTCAE 3.0. They concluded that a second
curettage as initial treatment for low-risk GTN
cures 40% of patients without significant
morbidity (Osborne et al. 2016).

Table 6 provides a summary of the above-
referenced studies evaluating the use of second
curettage in the setting of low-risk GTN.
Generally, the decision for second curettage
should not be taken lightly, and patients must be
counseled regarding the risks including
hysterectomy if profuse bleeding and/or uterine
perforation are encountered. Whether or not to
perform a second curettage should be determined
on a case-by-case basis given that methotrexate
and actinomycin D are generally well tolerated
and have excellent response rates.

2.2.2 Adjuvant Hysterectomy

Historically, the accepted indications for
hysterectomy in women with GTN were removal
of chemoresistant disease and to control
hemorrhage or infection in emergency cases.
However, a hysterectomy can be employed to
help decrease the amount of chemotherapy
required for treatment of low-risk GTN. The
Japanese published a prospective trial evaluating
the efficacy of adjuvant hysterectomy in women

with and without metastatic disease (Suzuka et al.
2001). They treated 115 women with single-agent
chemotherapy (the majority treated with
etoposide) and then performed interval
hysterectomy. Adjuvant hysterectomy decreased
the total dose of etoposide given to achieve
primary remission in women with nonmetastatic
disease. There was no difference in the number of
chemotherapy cycles required for remission in
patients with metastatic disease. Thus, the authors
concluded that adjuvant hysterectomy is a viable
option for women who have completed
childbearing and whose disease is confined to
the uterus. Another study also concluded that
adjuvant hysterectomy significantly reduced the
amount of chemotherapy used to achieve
remission (Hammond et al. 1980).

23 High-Risk GTN: Chemotherapy
Unlike treatment of low-risk GTN, high-risk GTN
should be treated with combination regimens, as
opposed to single-agent therapy. High-risk GTN
patients are at risk of developing drug resistance
to methotrexate when it is used as a single agent.
Below are the most widely studied combination
regimens and associated toxicities:

(a) Cyclophosphamide, hydroxyurea,
actinomycin D, methotrexate, doxorubicin,
melphalan, and vincristine (CHAMOMA). In
1981 the GOG instituted a prospective
randomized protocol comparing
CHAMOMA and methotrexate,
actinomycin D, and chlorambucil (MAC)
(Curry et al. 1989). At that time, MAC was
the standard of care for patients with high-risk
disease, and their goal was to find a less toxic



Table 7 EMA-CO regimen

Day | Agents Dosing
1 Etoposide 100 mg/m? IV over
30 min
Actinomycin D 0.5 mg IV push
Methotrexate 100 mg/m?* IV and
200 mg/m? IV in
1000 mL of D5W over
12h
2 Etoposide 100 mg/m?” IV over
30 min

Actinomycin D 0.5 mg IV bolus
15 mg IM or PO every
12 h for four doses
starting 24 h after
initiation of methotrexate
600 mg/m> IV
Vincristine 1.0 mg/m? IV push
Adopted and modified from Escobar et al. (2003)
Repeat cycle on days 15, 16, and 22 (every 2 weeks)

Folinic acid

8 Cyclophosphamide

and more effective regimen. The study,
however, concluded the opposite; the
CHAMOMA regimen was more toxic and
possibly less effect. It closed prematurely
because of a 30% death rate in the
CHAMOMA arm, compared to a 4% death
rate in the MAC arm.

MAC: This regimen has a response rate of
approximately 77% and was routinely used
up until the 1990s when the combination
regimen of EMA-CO was found to be well
tolerated and has a response rate of
approximately 83% (Curry et al. 1989)
(Bower et al. 1997). EMA-CO has now
become the preferred first-line combination
regimen in the United States and Europe.
MEA: This regimen, like EMA-CO, uses
etoposide, methotrexate, and actinomycin D
but omits the use of etoposide and Oncovin
(vincristine); it has a 74.4% response rate
(Matsui et al. 2000). It has been favored by
some European centers because of its
tolerability.

5-Flurouracil, methotrexate, etoposide (5-
FUME): This regimen is mostly used in
China and has an 80.8% remission rate in
high-risk patients, which appears to be
comparable to the published results seen

(b)

©

(d)
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with EMA-CO. It also appears that the
toxicity profile of this regimen may be slightly
better than that of EMA-CO. However, this
regimen is far less studied, and further
investigation is warranted (Wang et al. 2006).
EMA-CO: In the late 1970s, it was discovered
that etoposide was a very effective
chemotherapeutic agent for GTD. EMA-CO
was subsequently formulated by Newlands
et al. (1986). Table 7 outlines the treatment
regimen. As mentioned above, complete
response rates and long-term survival rates
of well over 80% have been reported with
this regimen (Newlands et al. 1991). The
toxicities of this regimen are manageable
with the most common being anemia and
neutropenia which may require a treatment
delay of about a week (Schink et al. 1992;
Escobar et al. 2003). Colony-stimulating
factors (G-CSF 300 pg subcutaneous) can be
administered on days 9-14 of the cycle if any
neutropenia-related treatment delays are
experienced. Treatment delays should be
minimized as resistance can develop if
interruption is experienced. This regimen is
now the preferred first-line regimen for high-
risk GTN.

©)

3 Management of Refractory/
Persistent Disease

GTN that does not respond to first-line treatment
is said to be resistant or refractory. Resistance to a
particular chemotherapeutic regimen is evidenced
by a plateau or rise in beta-hCG levels.
Approximately 5% of low-risk patients and 25%
of high-risk patients will have an incomplete
response or experience a recurrence following
the first-line therapy (Lurain and Nejad 2005). In
this setting, salvage chemotherapy and surgical
resection, when appropriate, are employed. A
new WHO score must be assigned, and treatment
is once again determined based on low- versus
high-risk WHO score.
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Table 8 EMA-EP schedule

Day Agents Dosing
EP
1 Etoposide 150 mg/m? IV in 250 mL NS
over 30 min
Cisplatin 25 mg/m? IVin 1 LNS +
20 mmol KCL 4 h
EMA
1 Etoposide 100 mg/m* IV in 250 mL NS
over 30 min
Methotrexate | 300 mg/m? IV in 1 L NS over
12h
Actinomycin | 0.5 mg IV bolus
D
2 Folinic acid 15 mg PO or IM* BID for four

doses 24 h after start of
methotrexate

Adopted and modified from Newlands et al. (2000)

EP and EMA are alternated at weekly intervals

*The decision as to route of administration depends on
development of nausea and ability to tolerate oral intake

3.1 Low-Risk Refractory GTN

In treating low-risk GTN, if resistance to
methotrexate is noted, it is common practice to
use the sequential 5-day actinomycin D, followed
by MAC or EMA-CO if further salvage treatment
is required (Alazzam et al. 2012b).

3.2 High-Risk Refractory/

Recurrent GTN

Patients with persistent or recurrent high-risk
GTN who develop resistance to methotrexate-
containing regimens should be treated with
platinum-containing combination regimens.
EMA-EP substitutes etoposide and cisplatin
for cyclophosphamide and Oncovin in the
EMA-CO protocol and is commonly the initial
approach employed for patients who responded
to EMA-CO and have plateauing beta-hCG levels
or experience a recurrence (Table 8) (Lurain and
Nejad 2005). Response rates can be as high as
75% in patients who previously failed EMA-CO.
This regimen is moderately toxic; in particular it

can be nephrotoxic and myelosuppressive, thus
renal function must be closely monitored
(Newlands et al. 2000).

Other regimens have also been described for
use in this setting: BEP (bleomycin, etoposide,
and cisplatin), VIP (vinblastine, ifosfamide, and
cisplatin), ICE (ifosfamide, cisplatin, and
etoposide), and TP/TE (paclitaxel, cisplatin/
paclitaxel, etoposide) (Lurain and Nejad 2005);
(Wang et al. 2008). At the Brewer Trophoblastic
Disease Center, BEP is the first choice for treating
high-risk patients who are resistant to EMA-CO/
EMA-EP (Lurain and Nejad 2005). Charing Cross
Hospital in London has presented TP/TE as an
effective, relatively well-tolerated salvage
regimen for patients with heavily pretreated
high-risk GTN (Wang et al. 2008).

Figure 1 provides a proposed chemotherapy
treatment algorithm for both low-risk/high-risk
GTN and refractory disease as described above.
It is important to note that refractory cases should
be referred to a trophoblastic disease center for
consultation.

33 Non-gestational Trophoblastic

Tumors (Non-GTT)

In the setting of high-risk refractory GTN, one
must also think of and evaluate for
non-gestational trophoblastic tumors (Alifrangis
et al. 2013). These are choriocarcinomas that are
not associated with pregnancy. Oftentimes, the
distinction can be made on histopathology by
finding the absence of syncytiotrophoblasts.
However, some non-GTTs can exhibit
trophoblastic  differentiation =~ making  the
distinction difficult. Genetic testing of the tumor
with microsatellite genotyping can be employed
to examine the genetic origin of these tumors
(Fisher et al. 2007). Non-GTTs do not respond to
chemotherapy and have a very poor prognosis;
being able to distinguish between GTT and
non-GTT helps optimize patient care.
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| WHO Score< 6 ‘ | WHO Score 27 ‘
Methotrexate Actinomycin | EMA-CO ‘
% % ¥
Actinomycin Methotrexate
QB % 49 % EmA-EP || ICE |VIP | BEP TP/PE
= Response * = Consulttrophoblasticcenter
@ = NoResponse
Fig. 1 Proposed chemotherapy treatment algorithm. methotrexate, actinomycin D, etoposide, and cisplatin;

Abbreviations: WHO, World Health Organization; EMA-
CO, etoposide, methotrexate, actinomycin D, cyclopho-

sphamide, and Oncovin; EMA-EP, etoposide,
4 Special Considerations

4.1 Vaginal Metastases

The incidence of vaginal metastasis in

choriocarcinoma is 8.6% (Yingna et al. 2002).
The vagina is the second most common metastatic
site in GTN, with the lung being the most
common. These patients present with friable,
vascular lesions located in the anterior wall of
the lower vagina. Though performing a biopsy
for diagnostic conformation may be tempting, it
puts the patient at great risk for hemorrhage and is
therefore discouraged when metastatic GTN is
suspected. If patients present with spontaneous
hemorrhage, vaginal packing with the use of
hemostatic agents should be employed. Selective
angiographic embolization by interventional
radiology is another viable option in the setting
of acute hemorrhage. Treatment for vaginal
metastasis includes systemic treatment with

BEP, bleomycin, etoposide, and cisplatin; /CE, ifosfamide,
cisplatin, and etoposide; and TP/TE, paclitaxel, cisplatin/
paclitaxel, etoposide

chemotherapy as well as local injection with
5-FU (Yingna et al. 2002).

4.2 Brain Metastases

Metastases to the brain and central nervous system
(CNS) are observed in up to 10-15% of patients
with GTN. CNS involvement is frequent enough
that it is one of the criteria used to assign patients to
the high-risk category. Treatment of CNS
metastasis has evolved to include whole brain
radiation (WBRT). It has shown to have significant
therapeutic benefit in the treatment of GTN with
improved overall survival. The survival of patients
with metastatic GTN to the brain is excellent if
extracranial disease is controlled (Schechter et al.
1998). It is recommended that WBRT be initiated
simultaneously with the start of multi-agent
systemic chemotherapy (Yordan et al. 1987).
Should chemotherapy be initiated before WBXRT
there is increased risk of intrac