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• Surveillance strategies for gynecologic cancer vary based on stage and recurrence risk.
• Review of symptoms, physical exam, and education are the most effective methods in surveillance.
• Data supports limiting/eliminating routine imaging and cytology in the surveillance period.
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Gynecologic cancers account for ~12% of all new cancer cases in women and ~15% of all female cancer survivors.
Current and continued advances within the field have resulted in long-term outcomes and a high rate of survi-
vors. Therefore determining themost cost-effective clinical surveillance for detection of recurrence is critical. Un-
fortunately, there has been a paucity of research regarding the most effective strategies for surveillance after
patients have achieved a complete response. Currently, most recommendations are based on retrospective stud-
ies and expert opinion. Taking a thorough history, performing a thorough examination, and educating cancer sur-
vivors about concerning symptoms are the most effective methods for the detection of most gynecologic cancer
recurrences. There is very little evidence that routine cytology or imaging improves the ability to detect gyneco-
logic cancer recurrence that will impact cure or response rates to salvage therapy. This article provides an update
on surveillance for gynecologic cancer recurrence in womenwho have had a complete response to primary can-
cer therapy.

© 2017 Published by Elsevier Inc.
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1. Introduction

In 2017, gynecologic malignancies are expected to afflict approxi-
mately 107,470 women within the United States [1]. Improvements in
cancer care have resulted in over 8 million female cancer survivors,
and this number is expected to grow by over 25% in the next ten years
[2]. As survivorship continues to grow, coordination of care between
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gynecologic oncologists, primary care providers, other healthcare pro-
viders (such as medical and radiation oncologists), and patients will
allow for compliance with cancer follow-up care and routine health
maintenance. The provision of a clear understanding of recommenda-
tions and responsibilities of appropriate surveillancewill reduce unnec-
essary tests and, ultimately, result in cost savings. In regards to
surveillance, the primary objective is to provide clinical and cost-effec-
tive practices that detect recurrence and impact survival outcomes. Ac-
ceptance of surveillance should be considered if there is utility of
treatment for recurrence and decreased morbidity from both monitor-
ing for disease recurrence and treatment. One should also consider the
use of resources for conducting these tests and patients should be
counseled on the benefits and pitfalls of disease monitoring, which
should include the psychologic impact of surveillance programs.
urveillance and diagnosis of recurrence in women with gynecologic
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The Society of Gynecologic Oncology (SGO) published recommenda-
tions for post-treatment surveillance in 2011 with the goal of providing
cost-effective strategies while maintaining oncologic outcomes [3].
These posttreatment guidelines recommended the surveillance inter-
vals, indicated procedures/tests, and the transition back to the primary
care team. Despite these data, supporting a less intensive surveillance
regimen, several publications have demonstrated that more intensive
surveillance continues to occur at high rates on survivors of gynecologic
malignancies [4,5]. Furthermore, several additional studies have been
published regarding the routine surveillance and we present an update
to the original recommendations from 2011.

2. Endometrial cancer

Endometrial cancer is themost common gynecologic cancer and the
fourth most common cancer in women. There will be approximately
61,380 new endometrial cancer cases and 10,920 deaths in the United
States in 2017 [1]. At the timeof initial diagnosis, patients commonly ex-
perience symptoms, such as abnormal or postmenopausal bleeding,
which warrant further investigation with ultrasound imaging and/or
endometrial sampling. The combination of symptoms and diagnostic
testing results in 83% of patients being diagnosed in the early stages of
the disease [6]. As a result of localized disease, 5-year survival rates ex-
ceed 95% for stage I and approach 83% overall. However, recurrence
rates for patients with early-stage disease range from 2 to 15% and
reach as high as 50% in advanced stages or in patients with aggressive
histologic condition [6]. As many local recurrences from endometrial
cancer are curable, determining the ideal time interval and diagnostic
tools for surveillance of recurrent endometrial cancer that can impact
survival outcomes is critical.

Typically, surveillance guidelines are more intensive the first few
years after diagnosis as many studies have shown that most (70–
100%) recurrences occur within 3 years after primary treatment [7–
9].To date, there are no prospective studies that have evaluated the
role of surveillance in endometrial cancer follow-up evaluation. Based
on recommended guidelines and institutional practices, retrospective
research and literature reviews comprise the best evidence that is avail-
able. The most consistently usedmethod for surveillance is the physical
examination. This alone accounts for a high rate of detection that ranges
from 35 to 68% of cases [8–11].Even more striking is that the combina-
tion of physical examination alone or with review of symptoms has re-
sulted in rates of detection that exceed 80% [11–13].Therefore, physical
examination, which includes a thorough speculum, pelvic, and
rectovaginal examination, should be conducted during each follow-up
assessment.

The role of surveillance is based on the concept that detection of re-
currences in the asymptomatic stage results in better therapeutic op-
tions and outcomes. Interestingly, even with intensive surveillance,
many recurrences are detected based on the presence of symptoms, oc-
curring in 41–83% of patients [8,9,11,14]. A common symptom, vaginal
bleeding, may be indicative of a local recurrence that is often curable if
it is an isolated site of disease [8,11]. Even in patients diagnosed with
a distant recurrence, symptoms, such as coughing, pain, lethargy,
weight loss, or headaches, are presents in ~70% of cases [8,14–16]. Sur-
vival outcomes have been evaluated on the basis of the presence or ab-
sence of symptoms at the time of recurrence. Sartori et al. reported that
women who experienced a symptomatic recurrence had poorer out-
comes compared to women diagnosed with asymptomatic diagnosis
based on examination or imaging [9]. However, many other series
have reported that the role of routine surveillance in patients with
stage I endometrial cancer had no difference in survival based on the
presence or absence of symptoms [8,14,16]. Of note, patients who had
symptoms were undergoing the recommended follow-up evaluations,
which provide an argument against the use of intensive routine surveil-
lance. Therefore, patient education on the signs and symptoms is a crit-
ical component of posttreatment care and may lead to the early
Please cite this article as: R. Salani, et al., An update on post-treatment s
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detection of recurrent disease. Although all of these studies were retro-
spective, they reiterate the importance of prospective trials to deter-
mine the true role and regimen for surveillance.

Becausemost recurrences occur at the vaginal cuff, the use of vaginal
cytology has been advocated; however, many gynecologic oncologists
have challenged this recommendation [9,10–15,21]. Although studies
have reported that cytologic evaluation detected 25% of all recurrences;
the use of cytology alone in these studies detected only 3 of the 44 (7%)
recurrences [10–15]. Additionally, in a study of womenwith early stage
disease with a low recurrence risk, Salani et al. detected all recurrences
based on symptoms/clinical findings and noted that cytology did not
add any clinical benefit [17]. Along these same lines, Novetsky and col-
leagues evaluated the role of post-operative Pap test in women who
underwent hysterectomy for all stages of endometrial cancer. In their
study, 51 of the 433 patients studied were diagnosed with an endome-
trial cancer recurrence and no recurrences were diagnosed by cytology
[18]. Of note, 3% of all Pap tests were abnormal, with no diagnoses of
malignancy and these abnormalities were more likely secondary to ra-
diation changes [18]. Kiran et al. reported on 52 women with recurrent
cancer and also noted the limited utility of cytology. They also noted
that intensive surveillance did not improve outcomes compared to
those with symptomatic recurrences [19]. Even in a study of type II en-
dometrial cancers, inwhich there is a higher recurrence rate, almost half
of the patients were diagnosed by examination or symptoms, and no
patients were diagnosed by cytology [20]. The lack of utility is
compounded by the fact that the use of vaginal cytology at each visit re-
sults in an estimated cost of $27,000 per case detected [8]. Becausemost
recurrences at the vaginal cuff can be found on examination, routine
vaginal cytology adds only significant healthcare costs without added
benefit. In a recent review of SEER database looking into trends for en-
dometrial cancer surveillance in early stage (I-II) patients, the use of
vaginal cytology has declined but remains high with over 66% having
cytology in 2011 [4]. Based on the aforementioned data, the SGO
established guidelines for cost containment called Choosing Wisely
and advocate for the elimination of the use of liquid-based cytology
(Pap test) of the vaginal cuff to detect recurrent endometrial cancer
[21].

Similarly to ovarian cancer, the use of cancer antigen 125 (CA-125)
levels has been investigated as a marker for recurrence. Pre-treatment
CA-125 levels were elevated in more than one-half of the patients
with advanced stage and/or high-grade histologic endometrial cancer
[3,22]. Frimer et al. reported that an elevated CA-125 level at diagnosis
was significantly associated with disease recurrence and even increases
by 10 U/mL in the normal range or values ≥15 U/mL were associated
with disease recurrence in uterine serous carcinoma [22]. However,
the role of CA-125 levels in low risk disease is negligible and one must
be aware of elevated CA-125 levels secondary to other conditions, in-
cluding prior radiotherapy [16]. At present, the use of CA-125 levels
should not be used routinely in patients with endometrial cancer, but
may be appropriate in select patients with advanced disease, serous his-
tologic condition, or in patients who have an elevated CA-125 level be-
fore treatment.

The use of radiographic imaging has been suggested for the detec-
tion of recurrent disease. Because of low costs, chest radiographs have
been advocated for the detection of asymptomatic recurrences, often
on a semiannual or annual basis. The rate of detection that are found
on chest radiographs ranges from 0 to 20%, and in one series, chest ra-
diograph detected 7 asymptomatic pulmonary recurrences, accounting
for 0.34% of all chest radiographs that were performed for surveillance
[7–8]. Although reports of isolated pulmonary recurrences, albeit rare,
may be amenable to therapies that allow for long-term survival out-
comes, the routine use of chest radiographs is not recommended [15,
22]. In further evaluation of radiographic imaging for endometrial can-
cer surveillance, Fung Kee Fung et al. conducted a review of the litera-
ture and found that only 5–21% of asymptomatic recurrences were
found by computed tomography (CT) scans [7]. Even in type II
urveillance and diagnosis of recurrence in women with gynecologic
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endometrial cancers, CT scans detected only 15% of recurrences [12].
Other studies have agreed that the role of CT scanning for asymptomatic
patients is not warranted as survival of patients with disease that is de-
tected on CT scan, compared with clinical examination, did not differ
significantly [3,15]. Another modality studied to increase the detection
of local recurrence, was the use of pelvic ultrasound scans. Although de-
tection rates for local recurrence range from 4 to 31%, many of these re-
currences were also detected on other diagnostic methods, which
included physical examination [7,9,15–16]. Therefore, the use of routine
pelvic ultrasound andCT scanning is not advocated; however, thesemo-
dalitiesmay play a role in the evaluation of patientswith symptoms, be-
cause the rates of detection approach 50% in this setting [3]. In a study of
positron emission test (PET)/CT scans for endometrial cancer recur-
rence, Park et al. reported excellent sensitivity and specificity for detec-
tion of suspected recurrence and even reported 100% diagnostic
accuracy in asymptomatic patients [23]. However, its use for routine
screening has not been well studied and the high cost of this test limit
its use in this setting. Unfortunately, despite these data, the routine
use of CT and PET/CT scanning has increased in the past several years
and prospective studies are required to determine whether PET/CT
will have a role in endometrial cancer surveillance [4].

In conclusion, most patients with endometrial cancer will be a low
risk for recurrence, andmore than one-half of all recurrenceswill be de-
tectedwith examination and symptoms.With the exception of local dis-
ease, recurrent endometrial cancer is associated with a poor prognosis,
regardless of the time of detection. On the basis of the data, we recom-
mend a surveillance regimen to include a thorough history and physical
examination, which would include a speculum and pelvic examination,
at scheduled intervals with further testing indicated to evaluate symp-
toms and abnormalities that are detected on examination. As recur-
rence rates vary based on presence of risk factors and stage of disease,
surveillance may be tailored based on this risk assessment and recom-
mendations are listed in Table 1. Cytology evaluation and chest radio-
graphs in asymptomatic women are not beneficial and imaging should
be reserved for patients with suspected recurrence. This approach is un-
likely to compromise clinical outcomes and may save valuable
healthcare dollars.

3. Uterine sarcomas

Uterine sarcomas are malignant mesenchymal tumors and include
endometrial stromal sarcoma (ESS), undifferentiated uterine sarcoma
(UUS), and uterine leiomyosarcoma (uLMS). Though only accounting
for 1–2% of uterine malignancies, these tumors are often associated
with a poor prognosis [24]. uLMS are themost common subtype of uter-
ine sarcoma and even when confined to the uterus, recurrences are
common, occurring in over 50% of patients [24,25]. The more common
sites of recurrence include the lungs, pelvis, and liver. Due to these
high rates of recurrence and distant sites, CT scans of the chest,
Table 1
Endometrial cancer surveillance recommendations.

Follow up recommendation intervals

Time from completion of primary
therapy

Year
0–1

Year 1–2 Years
2–5

Years
N5

Symptom review and examination
Low risk 6

months
6–12
months

Yearlya Yearlya

High riskb 3
months

3 months 6
months

Yearlya

Pap test/cytology Not indicated
CA 125 Insufficient data to support routine use
Radiographic imagingc Insufficient data to support routine use
Recurrence suspected CT scans or PET/CT scans ± CA 125

a May be followed by a gynecologic oncologist or generalist.
b High risk is defined as advanced stage or high risk histologies.
c May include chest X-ray, PET/CT scans, MRI, ultrasound.
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abdomen, and pelvis are advised every 6 to 12 months (or as clinically
indicated). Similar recommendations can be followed for USS. Endome-
trial stromal tumors are the secondmost common and account for b10%
of all uterine sarcomas. These tumors are usually indolent with a favor-
able prognosis; however, they have a tendency for late recurrences,
which often affect the abdomen/pelvis or lungs [26]. Though long
term follow up is recommended, long term surveillance with imaging
is of low yield and may be omitted in the absence of clinical suspicion.

4. Epithelial ovarian cancer

It is estimated that 22,440 women will be diagnosed with ovarian
cancer in the United States in 2017 [1]. Although responsible for b30%
of all gynecologic malignancies, ovarian cancer accounts for over 50%
of deaths. These results stem from a lack of accurate screening tools
and symptoms that are vague and often not specific, which result in ap-
proximately 75% of patients being diagnosedwith advanced disease [6].
Though the overall median survival of ovarian cancer has increased
since the 1970s, the average 5 year survival is only 46.2% [6]. Despite
the achievement of a complete clinical response following primary
treatment, recurrence rates remain high, occurring in 25% of patients
with early-stage disease and N80% of patients with advanced disease
[6]. Although recurrent ovarian cancer is rarely curable, patients can
have significant responses to salvage treatments and surveillance can
play a key role.

Because 26–50% of recurrences occur within the pelvis, a thorough
review of symptoms and physical examination (with a bimanual pelvic
and rectovaginal examination) are an important part of follow-up care
[27]. In a review of 144 patients with ovarian cancer, in addition to
CA-125 levels, the authors noted that recurrencewas detected by symp-
tomatology in 49% and physical exam findings in 60% of patients; em-
phasizing the importance of these tools for tumor progression
detection in this population [28]. Although physical examination is
one of the most commonly used tools and is associated with low cost,
the reproducibility is low (ranges from 15 to 78%) and it may not detect
other common sites of disease recurrence, such as the retroperitoneal
lymph nodes, upper abdominal organs, or lungs [27,29,30]. Thus, in a
patient with symptoms or tests that are concerning for recurrence,
physical examination alone may not be sufficient.

Since its discovery in 1981, the use of CA-125 level for tumor recur-
rence has been evaluated extensively. Approximately 80% of epithelial
tumorswill have anelevatedCA-125 level at the time of diagnosis. Stud-
ies have shown that CA-125 level correlates with disease status in most
cases and is often elevated 2–5 months before clinical detection of re-
lapse [29]. Generally, the sensitivity and specificity for CA-125 level
and disease recurrence ranges from 62 to 94% and 91–100%, respective-
ly, evenwith subtle rises within the normal values of the test [28,30,31].
On the contrary, in a prospective randomized trial, the European Orga-
nization for Research and Treatment of Cancer (EORTC) assessed the
outcome of 527 patients whowere treated for recurrent ovarian cancer
based on CA-125 level alone versus clinically evident recurrence. The
overall survival outcome did not differ for either group, and the investi-
gators concluded that routine measurement of CA-125 level is not war-
ranted for disease surveillance [32]. Other tumor biomarkers have also
been studied in attempts to improve ovarian cancer surveillance.
Though limited data is available, HE4may be an independent predictive
factor of disease recurrence and may improve accuracy when used
along with CA-125 [33]. Currently, multicenter studies are ongoing to
further elucidate the use of HE4 in the surveillance of ovarian cancer.
Other potential tumor markers include evaluating the role of lipid pro-
files, immune markers, such as CD44, and circulating tumor DNA are
being evaluated for early identification of tumor relapse in women
with ovarian cancer [34–36]. However, these data are premature and
studies are ongoing/under development [36].

To improve early detection of recurrent disease, the role of radio-
graphic imaging modalities has also been investigated. In a
urveillance and diagnosis of recurrence in women with gynecologic
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Table 2
Invasive ovarian cancer surveillance recommendations.

Follow up recommendation intervals

Time from completion of primary
therapy

Years 0–2 Year 2–3 Years
3–5

Years
N5

Symptom review and examination 3–4
months

4–6
months

6
months

Yearlya

Pap test/cytology Not indicated
CA 125 Optional
Radiographic imagingb Insufficient data to support routine use
Recurrence suspected CT scans or PET/CT scans

CA 125

a May be followed by a gynecologic oncologist or generalist.
b May include chest X-ray, PET/CT scans, MRI, ultrasound.
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retrospective analysis, surveillancewith CT scans every 6months for the
first 2 years, followed by yearly intervals, demonstrated the ability to
detect asymptomatic disease. The authors reported a higher rate of op-
timal secondary cytoreductive surgery and an improved overall survival
in the group with asymptomatic recurrences detected compared with
their symptomatic counterparts [37]. Other studies that have evaluated
methods of surveillance for ovarian cancer have reported the sensitivity
of CT scans to be 40–93% and the specificity to be 50–98% for recurrent
disease [3]. On the contrary, in a study of 412 patients, the use of surveil-
lance techniques detected recurrence in 80% of patientswith the follow-
ing evaluations: examination (15%), imaging (27%), CA-125 level (23%),
and CA-125 level and imaging in (35%) [38]. However, the authors re-
ported no difference in survival, regardless of the modality in which re-
currence was detected. These findings were further supported by a post
hoc analysis of the AURELIA trial, in which the progression of disease
was noted to be detected earlier by imaging than by CA 125 levels, how-
ever, this was not prognostic for overall survival [39]. The authors con-
cluded that the most important part of surveillance is to continue
monitoring improvement in patient symptoms, performance status,
and clinical need for treatment.

Interestingly, in a prospective study, the use and associated costs of
CA125 tests and CT scans were assessed before and after the EORTC
study on CA-125 levels and detection of recurrence [5,32]. Among the
1241women studied, surveillance patterns did not change significantly.
The estimated costs of surveillance of CA-125 tests alonewere almost $2
million/year and over $16 million when CT scans were added [5]. A re-
viewof the SEERdatabase and a cost-effective analysis found that 95% of
recurrenceswere detected by office visit findings or rising CA-125 levels
[40]. The authors further noted that the cost of surveillance increased
from $32.5 million to $58 million with the use of one CT scan withmin-
imal increase in detection of recurrence [40]. Despite the SGO andNCCN
guidelines recommending that CT scans should be used only when clin-
ically indicated, as well as the Choosing Wisely campaign encouraging
health care professionals to avoid routine radiographic surveillance, it
is still noted that over 75% of ovarian cancer patientswere still undergo-
ing unindicated imaging for routine surveillance [5,21].

Because CT scansmay lack the ability to detect a small volume of dis-
ease, other imaging modalities have been studied. The use of magnetic
resonance imaging (MRI) has demonstrated sensitivity ranges from 62
to 91% and specificity ranges from 40 to 100%, which is comparable to
CT scans [30]. However, increased costs of this modality have limited
its generalized acceptance. Most recently, whole-body MRI with diffu-
sion-weighted sequence was noted to have higher accuracy than CT
scans for determining potential operability in women with recurrent
ovarian cancer [41]. Future studies regarding this technique's role in
surveillancemay be forthcoming. Ultrasound scanning has also been in-
vestigated for ovarian cancer surveillance and studies have shown sen-
sitivity that ranged from45 to 85% and specificity that ranged from60 to
100% [30]. However, because of user variability and limited visibility,
this modality typically is not used for the evaluation of recurrent
disease.

The use of PET/CT scans for surveillance has also been reported. Sen-
sitivity varies from 45 to 100% and specificity ranges from 40 to 100%,
although diagnostic accuracy rates approach as high as 95% [30]. In pa-
tientswithnormal CA-125 levels and clinical suspicion of disease (based
on symptoms or surveillance CT scans), PET/CTwas slightly more sensi-
tive than CT scans for the detection of recurrent disease [42,43]. Studies
have shown that PET/CT will alter treatment in approximately 60% of
patients with recurrent disease and many recommend PET/CT before
secondary cytoreduction [44]. Therefore, the use of imaging for surveil-
lance is limited and is best reserved as a supplement to abnormalities in
symptoms, physical examination, or CA125 levels.

Until the ideal surveillance is determined, individualized patient
plans that consist of a thorough assessment of symptoms and physical
examination, which includes a pelvic examination, should be undertak-
en. The role for CA-125 level monitoring should be discussed with
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patients and the risks and benefits of imaging should be discussed
with the patients who do not have an elevated CA-125 level at the
time of diagnosis (Table 2). When a recurrence is suspected based on
symptoms, examination, or CA-125 level, a CT scan of the chest, abdo-
men, and pelvis should be obtained to determine the extent of the dis-
ease. PET scans may be a useful adjunct when CT scans are
indeterminate or in patients who are candidates for secondary
cytoreductive surgery.
5. Lowmalignant potential (LMP) tumors

LMP tumors, also called borderline tumors, account for 10–20% of
epithelial ovarian tumors,with approximately 4000 cases diagnosed an-
nually [45]. The average age of a woman at the time of diagnosis is 40–
60 years, but a significant proportion of these tumors occur inwomen in
their child-bearing years [45].

Current guidelines are extrapolated from invasive ovarian cancer
and recommend physical examination, including pelvic examinations,
CA-125 level (if initially elevated), every 3–6 months, as well as pelvic
ultrasounds (as indicated) for those women with fertility-sparing sur-
gery [3]. However, this disease behaves quite differently from invasive
ovarian cancerwith recurrences occurring late, even in advanced stages.
In general, 70% of recurrences will be after 5 years, and 30%will be after
10 years [45]. Furthermore, many patients with recurrent LMP tumors
can be salvaged with additional surgery.

Large retrospective studies report that LMP recurrence rate range
from5 to 8% and ~2%ofwomenwith LMPwill eventually progress to in-
vasive cancers, which is associated with a worse prognosis [45,46]. The
risk of recurrence is higher in women who had preservation of one or
both ovaries, with the highest risk in women who underwent ovarian
cystectomy (~6 fold increased risk) [46]. Other factors that increase
the risk of recurrence are residual macroscopic disease, age ≥65 at the
time of diagnosis, and advanced stage at the time of diagnosis [45–47].
Therefore, in women who were diagnosed with stage I disease with re-
moval of both ovaries, surveillance is lowyield and these patients can be
monitored on an annual basis by their gynecologist or gynecologic on-
cologist. Though no additional surveillance is warranted, further assess-
ment should be based on symptoms/examinations. For patients who
have undergone fertility-sparing surgery, either a unilateral salpingo-
oophorectomy or a cystectomy, the risk of recurrence ranges from 5 to
7% [45–47]. Current surveillance recommendations for women who
have undergone fertility-preserving surgery are to undergo serial pelvic
sonography with or without tumor markers [45,46]. Though complete
hysterectomy with bilateral salpingo-oophorectomy has been recom-
mended once fertility is completed, there are no studies that suggest
that this aggressive surveillance or completion hysterectomy improves
prognosis for women with LMP tumors. Even in women with advanced
LMP tumors, survival outcomes are favorable and despite an increased
risk of recurrence, 5 year progression free survival is approximately
90% and 5 year overall survival rates are ~95% [45,46]. Therefore, in pa-
tientswith advanced (stage II-IV) LMP tumors, review of symptoms and
urveillance and diagnosis of recurrence in women with gynecologic
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physical examination on a yearly basis ± tumor markers (if originally
elevated) would be appropriate.

When recurrent disease is suspected, a CT scan of abdomen and pel-
vis is recommended to assess the extent of the disease. Because most
women with LMP tumors can be salvaged with additional surgery,
prompt attention to symptoms or physical examination abnormalities
is important; however, there is no evidence that routine radiographic
surveillance with CT scans is at all beneficial.

6. Germ cell and sex-cord stromal tumors of the ovary

Malignant germ cell tumors of the ovary account for 2.6% of all ovar-
ian cancers andmayproduce serum tumormarkers that can prove help-
ful in the diagnosis and posttreatment surveillance [48]. Alpha-
fetoprotein (AFP) can be produced by endodermal sinus (yolk sac) tu-
mors, embryonal carcinomas, polyembryomas, and immature terato-
mas. Human chorionic gonadotropin (hCG) can be produced by
choriocarcinomas, embryonal carcinomas, polyembryomas, and, in
low levels, in some dysgerminomas and lactate dehydrogenase (LDH)
can be a marker for dysgerminoma [48]. Because these tumors tend to
occur in youngwomen andmost are unilateral; fertility-sparing surgery
with or without adjuvant therapy can be utilized [48,49]. Although data
is limited, recurrences are rare and typically occur within the first
2 years. Though prognosis for recurrent disease is poor, there are poten-
tial curative options such as multi-agent chemotherapy regimens and/
or high dose chemotherapy with autologous stem cell support. There-
fore, surveillance with physical examination and tumor markers is ad-
vised every 2 to 4 months for the first two years. After two years, the
interval increases to yearly and serummarkers may be omitted. For pa-
tients with a reliable tumor marker, imaging may be deferred and can
be reserved for those without an elevated tumor marker.

Sex cord stromal tumors are rare and account for 7% of ovarian ma-
lignancies [49,50]. Sex cord stromal tumors of the ovary can also pro-
duce biomarkers such as estradiol, inhibin, Müllerian inhibitory
substance, and testosterone [49]. Granulosa cell tumors, the most com-
mon subtype, have the possibility of late recurrence of diseasewith a re-
portedmedian time to recurrence of 4–6 years [50]. Recurrences tend to
occur in the upper abdomen (55–70%) and pelvis (30–45%) and re-
sponse rates are generally favorable ranging from 63% to 80% [50].
Therefore, surveillance should include a thorough physical examination
and serum tumormarkers (if applicable). Though some of recommend-
ed ultrasound/imaging in those who undergo fertility sparing surgery,
the utility of imaging is limited and should be reserved to patients
with symptoms, elevated biomarkers, or suspicious findings on physical
examination [3,50]. The interval for surveillance visits should be depen-
dent on stage and it would be reasonable to extend to every 6 to
12 months for those with early stage, low risk disease and every 4–
6 months for those with high risk disease and evaluations should
occur for an extended period of time [3,50].

7. Cervical cancer

Almost 12,820 women will be diagnosed with cervical cancer in
2017 in the United States [1]. Approximately 50% of patients are diag-
nosed with stage I disease, in which the 5-year survival rate for this
group exceeds 90% [6]. However, recurrence rates for this group of pa-
tients are high, ranging from 10 to 20% [51]. The treatment of recurrent
cervical cancer depends greatly on the primary therapy that is used and
the location of recurrence. Surveillancewill ideally benefit patients with
locally recurrent disease who can be offered potentially curative treat-
ment options. Typically, more than three-fourths of recurrences will
occur within the first 2–3 years after the initial treatment, which sug-
gests a role for increased surveillance during this time frame [51,52].
Thus, the NCCN guidelines recommend follow-up evaluation every 3–
6 months for the first 2 years, followed by every 6 months for the next
3 years.
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Although patients are often observed every 3–4 months during the
first 2 years, recurrence is diagnosed during routine follow-up examina-
tion in few cases, ranging from26 to 36% of cases [52]. Presentationwith
symptoms is common, ranging from 46 to 95% of patients [54–57].
These symptoms often include abdominal and pelvic pain, leg symp-
toms such as pain or lymphedema, vaginal bleeding or discharge, uri-
nary symptoms, cough, and weight loss [51]. Additionally, the
presence of symptoms or suspicion of recurrence prompted unsched-
uled evaluation in approximately 40% of patients [55,56]. Thus, counsel-
ing patients about signs and symptoms remains an important part of
survivorship care.

The use of physical examination for cervical cancer surveillance has
been well accepted. In a review, this simple method accounted for the
highest rate of asymptomatic disease, ranging from 29 to 75% [9,51].
Physical examination accounted for the highest detection rate when
compared with cytologic evaluation and imaging modalities [9,51,55].
The evaluation should include a complete assessment of areas that are
susceptible to the human papillomavirus and a thorough speculum, bi-
manual, and rectovaginal examination.

In efforts to detect patients with a vaginal/local recurrence, surveil-
lance with cytologic evaluation has been used [52,53]. Although there
is insufficient evidence in cancer surveillance, cytology may help detect
other lower genital tract disease. However, retrospective studies have
shown cytologic evaluation to be consistently low yield, with detection
rates of recurrence that range from0 to 17% [51]. In addition, other stud-
ies have found that rarely was cytologic evidence the only abnormality
and that clinical evidence of disease was often or soon thereafter appar-
ent. These low rates of detection have led to the recommendations by
investigators to eliminate the use of cytologic evaluation or to limit its
use to once a year [51,54].

In women with cervical cancer treated with primary radiation ther-
apy, the incidence of an abnormal Pap test ranges from 6% to 34%, with
atypical squamous cells of undetermined significance (ASC-US)findings
accounting for most of the abnormalities [58,59]. As fertility-sparing
surgery increases, surveillance after radical trachelectomy may be
more complicated [60]. Following radical trachelectomy, 18% of Pap
tests were noted to be abnormal though no recurrences were noted
[60]. Therefore, routine cervical cytology following radical trachelecto-
my is not likely to impact management or affect outcomes [60]. In a
cost analysis of colposcopy for post-treatment abnormal cytology in cer-
vical cancer, it was noted that the evaluation of low grade test results or
less was ineffective in detecting recurrence [21]. The SGO Choosing
Wisely campaign has also advocated that colposcopy should not be per-
formed if cytology demonstrates changes less than high grade [21,61].
Along these same lines, the persistence of high risk HPV may be a risk
factor for disease recurrence, but the role of HPV testing has not been
studied well enough for clinical utility at this time [62]. Overall, the re-
duction of unnecessary cytologic and colposcopic evaluation may pro-
vide an opportunity for significant cost-savings while maintaining
quality of care in these patients.

Imaging has also been suggested for surveillance in asymptomatic pa-
tients with a history of cervical cancer. In regards to chest radiographs,
rates of detection range from 20 to 47% [3,51]. Although some studies
have reported successful treatments for patients with isolated pulmonary
recurrence, there is little support for surveillance chest X-ray and it can be
omitted [51]. Other studies have evaluated the use of radiographic imag-
ing modalities, including CT scans, MRI, pelvic ultrasounds, and intrave-
nous pyelograms [9,51]. Unfortunately, the rates of detection are low,
and these tests have not proven useful for routine surveillance. However,
these tests may be indicated based on patient symptoms or findings on
examination, and their use should be individualized (Table 3).

PET/CT scans have also been used for the evaluation of recurrent cer-
vical cancer. In patients with clinical suspicion of recurrence, PET/CT
scans detected disease with high sensitivity (86%) and specificity
(87%) [55]. As a surveillance tool, PET/CT can detect asymptomatic re-
current disease amenable to additional therapy for curative intent,
urveillance and diagnosis of recurrence in women with gynecologic
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Table 3
Cervical, vulvar, and vaginal cancer surveillance recommendations.

Follow up recommendation intervals

Time from completion of primary
therapy

Year
0–1

Year 1–2 Years
2–5

Years
N5

Low risk 6
months

6–12
months

Yearlya Yearlya

High riskb 3
months

3 months 6
months

Yearlya

Pap test/cytology Yearlyc

Radiographic imagingd Insufficient data to support routine use
Recurrence suspected CT scans or PET/CT scans

a May be followed by a gynecologic oncologist or generalist.
b High risk is defined as advanced stage or high risk histologies.
c Insufficient evidence for detection of cancer recurrence but may have value in the

detection of lower genital tract neoplasia and immunocompromised patients.
d May include chest X-ray, CT scans, PET/CT scans, MRI, ultrasound.
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with 3 year overall survival rates of 59–86% [56]. Because localized re-
currences may be amenable to additional radiation or exenteration,
this modality may have potential benefit. Cost analysis models show
conflicting conclusions, depending onwhat interventions (e.g. adjuvant
hysterectomy) are taken with a positive PET/CT finding [63,64].

One of the major components of surveillance is its ability to impact
survival. Survival for women with recurrent cervical cancer has been
assessed only in retrospective analyses, which compare those women
with or without symptoms at the time recurrence is diagnosed. Median
survival rates in asymptomatic and symptomatic patients ranged from8
to 53 months and 8–38 months, respectively [51]. Surveillance should
be focused on recurrent disease that is amenable to treatment and
that will result in cure or long-term survival. Unfortunately, in regards
to cervical cancer, this is limited predominantly to loco-regional recur-
rence. The potential of newer modalities, including PET/CT, must be in-
vestigated further in prospective studies, with consideration for cost.
Although only retrospective data are available, history and physical ex-
amination are the only consistent methods that have been reported for
the detection of recurrence; and specific follow-up plans should be
discussed with patients. If recurrent disease is suspected based on
symptoms or examination, imaging is recommended to evaluate the ex-
tent of disease, and a biopsy should be obtained to confirm recurrence.
PET/CT scanning usually is performed before definitive radiation or
exenterative surgery to identify distant disease that would alter man-
agement [3].

8. Vulvar/vaginal cancer

With 6020 new cases and 1150 deaths annually in the United States,
vulvar cancer is uncommon and represents approximately 4% of malig-
nancies of the female genital tract and 0.7% of all cancers in women [1].
Radical local excision of the vulva and inguinofemoral lymphadenecto-
my have been the standard surgical therapy for nearly 8 decades. More
recent advances have included the introduction of preoperative chemo-
radiation for large primary tumors that involve the urethra, vagina, or
anus and the incorporation of the sentinel lymph node evaluation. Sur-
vival of patients with vulvar cancer correlates with International Feder-
ation of Gynecology and Obstetrics stage. The prognosis for patients
Table 4
Common symptoms/signs associated with gynecologic cancer recurrence.

Endometrial Ovarian

Local Vaginal bleeding Pelvic nodularity/ma
Vaginal lesion/mass

Distant Abdominal/pelvic pain Abdominal distentio
Cough Pain (abdominal)
Lethargy Weight loss
Abdominal distention Change in bowel hab

Elevated CA 125
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with early-stage disease is generally good and lymph node status is
the single most important prognostic factor. Patients with negative
lymph nodes have a 5–year survival rate of N80%, which falls to b50%
for patients with positive lymph nodes and to as low as 13% for those
with N4 positive nodes [65]. Although patients with local recurrences
may be salvageable, groin or distant recurrences generally are fatal.

There is no direct evidence to inform surveillance strategies for pa-
tients with vulvar cancer after definitive treatment. In 2016, the first
NCCN practice guidelines in vulvar cancer were developed to address
this issue [66]. Due to the rarity of this disease, surveillance strategies
for patients with definitively treated vulvar cancer are extrapolated
from other disease sites, mainly cervical cancer. These guidelines rec-
ommend monitoring patients with physical examination every 3–
6 months for the first two years and then at increasing intervals.

However, in a study of 330 patients with primary squamous cell car-
cinoma of the vulva, within the first two years, an overall recurrence
rate in patients with positive nodes was 32.7% compared to 5.1% in
women with negative nodes. Interestingly, after two years, the recur-
rence rates were similar (~12%) regardless of node status. This finding
is similar to the long term follow up reported in the GROINSS-V study
in which the local recurrence rate was 27.5% at 5 years and 39.5% at
10 years following primary treatment [67]. Importantly, these findings
demonstrate the need for long-term surveillance.

Because of the propensity for local recurrence (regular and long-
term), careful examinations of the vulva and groin constitute the cor-
nerstone of posttreatment surveillance for these patients. This should
include careful visual inspection of the vulva, skin bridge, and inguinal
lymph nodes. Because a significant number of vulvar cancers are
human papillomavirus associated, such examination should survey
not only for vulvar reoccurrence or multifocal vulvar cancer but also
for cervical, vaginal, and perianal neoplasia [68].

In general, groin and distant recurrences are more common in
women with initial groin involvement. Compared to local recurrences
in which the median time to recurrence is 33 months, median time to
groin recurrence is 10.5 months and distant recurrence is 8 months
[67]. Whether asymptomatic patients with positive groin nodes benefit
from additional imaging for the assessment of distant sites of failure is
unproven and generally not recommended because salvage therapies
are relative ineffective. However, patients whose symptoms or review
of systems suggests the possibility for distant failure should undergo ad-
ditional imaging and may be evaluated similarly to patients with cervi-
cal cancer (Table 3). If exenterative surgery is considered for local
recurrence, PET/CT should be performed to rule out distant disease
that would alter management [69].

9. Comment

Surveillance and survivorship care often involves the coordination of
multiple health care providers and specialists. For example, patients
may receive treatment at local facilities with a medical or radiation on-
cologist and may follow up with these teams for surveillance visits. In
these cases, it is important to emphasize the key role of the pelvic
exams and symptom review (listed in Table 4), while conveying the
limited role of imaging/lab tests with both patients and non-gynecolog-
ic oncology providers. This will help ensure that patients are receiving
Cervical/vaginal Vulvar

ss Vaginal bleeding New lesion/mass
Pruritus

n Pain (abdominal/pelvic) Leg or groin pain
Leg pain/lymphedema Urinary symptoms
Urinary symptoms Leg lymphedema

its Cough Weight loss
Weight loss Cough
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optimal surveillance while minimizing unnecessary testing. Further-
more, as survivorship rates increase, transitioning patients from oncol-
ogy care to the primary care setting is becoming a common practice.
However, this shift results in the burden of care falling on primary
care providers who may not be comfortable or trained to deal with fol-
low-up needs or practice standards for patients with cancer. Although
the Institute of Medicine's report advocates for open communication
between oncologists and primary care providers, almost 50% of primary
care physicians did not feel comfortable with cancer surveillance and
standard guidelines for cancer recurrence [70–72]. However, primary
care providers generally are willing to assume cancer follow-up care
and believe the transition of oncology patients could be improved
with an individualized treatment summary, guidelines for surveillance,
and expedited routes of referral for suspected recurrence [70–72]. Thus,
the provision of up-to-date information and the education of both pa-
tients and physicians are mandatory.

It is important not only to specify routine cancer surveillance but
also to continue routine screening guidelines in cancer survivors and
to promote healthy behaviors and reduce repetitive testing [70,71].
Both primary care teams and oncology providers should continue to
counsel patients on smoking cessation, promotion of exercise, mainte-
nance of a healthy weight, and health maintenance (bone density
screening, etc.).

If not previously done, the surveillance period may provide an op-
portunity to assess patients who are at a higher risk for cancer than
the general population. Obtaining a thorough personal and family histo-
ry, which would include cancer type and age at diagnosis, may help to
identify patients who are at risk and result in a referral to genetic
counseling for additional assessment/management. Furthermore, pa-
tients and family members with a known or suspected genetic predis-
position may require a more intensive screening program. Improving
one's awareness of risk will enhance compliancewith these recommen-
dations and ultimately decrease preventable cancers.

In conclusion, the goal of follow-up evaluation for the detection of
recurrent disease requires both clinical and cost-effectiveness. Failure
to adhere to recommended guidelines results in unnecessary tests,
and efforts should bemade to provide effective surveillance,whichmin-
imizes excessive costs [3,70]. Currently, the ideal tests and schedule for
gynecologic cancer surveillance have not yet been established; howev-
er, a detailed reviewof symptomsandphysical examination at each visit
results in the detection of most recurrences. The use of additional mo-
dalities has not been well-supported and individualized treatment
plans should be made with each patient. The lack of evidence-based
guidelines for surveillance can be addressed onlywith prospective stud-
ies and the incorporation of cost-effective follow-up plans into the de-
sign of clinical trials will help to establish the ideal regimens.
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