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Abstract 

Epithelial ovarian cancer is the leading cause of death among gynecologic malignancies. Treatment 
of recurrent ovarian cancer remains a challenge despite advances in surgical and chemotherapeutic 
options.  A goal of many providers is to detect recurrences as early as possible and initiate 
treatment though there is controversy as to whether this impacts outcome.  Elevations in CA125 
and radiological findings may precede symptoms of recurrence by several months.  While detec-
tion of recurrences by physical exam alone is unusual, a thorough exam in conjunction with re-
ported symptoms and elevated CA125 is sufficient to detect 80-90% of recurrences.  A spiral CT 
scan may be used to confirm recurrence in the setting of asymptomatic CA125 elevation and a 
PET/CT can yield additional insight if the CT is inconclusive.  Initiating chemotherapy prior to the 
development of symptoms, even in the setting of elevated CA125, does not impact overall survival 
primarily because the efficacy of available treatments in the recurrent setting is poor.  More in-
formation about tumor biology and ways to predict which patients will benefit from available 
treatment options is required.  Consequently, the approach to post-treatment surveillance should 
be individualized taking into account the clinical benefit of the second-line therapy, versus the costs 
and morbidity of the surveillance method. 
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Introduction 
According to SEER data 22,240 women will be 

diagnosed with ovarian cancer and approximately 
14,000 women will die of this disease in 2013 [1, 2]. 
Although relatively rare ovarian cancer is character-
ized by a 5 year survival of 44.2% since greater than 
75% of women present with advanced disease [3]. 
Approximately 75% of these patients will have a 
complete clinical response. Among those patients 
who are stage III and optimally debulked, 50% will 
have a complete pathological response after first line 
chemotherapy with a median progression free sur-

vival of 18 months [4]. Roughly 20 to 30% of these 
women will progress or fail to achieve a complete 
clinical response while receiving first-line therapy and 
are classified as platinum refractory. Another 25% of 
women will relapse within 6 months after completion 
of first-line therapy and are classified as platinum 
resistant. The remaining patients are considered 
platinum sensitive and are retreated with plati-
num-based therapies increasing the risk of platinum 
related cumulative toxicities.  

 Many providers focus on detection of recurrence 
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as early as possible and aggressive treatment of these 
recurrences based on the premise that this will im-
prove outcomes. There are many options for surveil-
lance of ovarian cancer including physical exams, 
various imaging modalities, and measurement of se-
rum tumor markers. Significant controversy exists as 
to whether any of these modalities ultimately affect 
patient survival [5-8]. Von Georgi et al studied 704 
patients who had no evidence of disease after stand-
ard adjuvant therapy and were followed by a variety 
of surveillance modalities, none of which made a dif-
ference in survival [5]. Elevations of CA125 may, for 
example, antedate patient symptoms by weeks to 
months calling into question the definition of when 
relapse has occurred [9]. Modalities that are used to 
define progression free survival in the research setting 
may have limited utility in the clinical setting. Alt-
hough there are several options for salvage treatment, 
these agents will offer palliation, and may extend 
disease control and survival but are rarely curative 
[9]. Ten-year survival rates for women diagnosed 
with advanced stage disease and treated first-line 
with intravenous platinum and taxane combination 
chemotherapy remains about 10%. Patients and phy-
sicians must carefully consider which of these sur-
veillance options to pursue given limited efficacy, 
impact on quality of life, and often limited resources. 
The estimated costs per patient recurrence based on 
Southern California Medicare data were approxi-
mately $42,000 for exams, $4000 for serum CA125, and 
$13,000 for CT scans [10]. The available modalities for 
surveillance and benefits and risks for each will be 
reviewed. 

Current recommendations  
The National Comprehensive Cancer Network 

(NCCN) and Society of Gynecologic Oncology (SGO) 
both have recommendations for ovarian cancer sur-
veillance. The NCCN recommends serial visits in-
cluding pelvic exams and measurement of CA-125 if 
initially elevated. Imaging is recommended if clini-
cally indicated with PET scans receiving a Category 
2B recommendation (i.e. NCCN consensus based on 
retrospective studies). The remainder of evidence for 
the NCCN guidelines is Category 2A or uniform con-
sensus based on “low-level” or retrospective studies 
that the intervention is appropriate. In June 2011, SGO 
published recommendations for post-treatment sur-
veillance in women who had achieved a full response 
to adjuvant therapy. These evidence-based guidelines 
are generally congruent with the NCCN guidelines 
with an emphasis on symptom assessment and the 
physical exam. According to SGO recommendations, 
the role of CA125 should be reviewed with patients 
and surveillance with this marker is optional [3]. 

Physical Exam 
The follow up visit and physical exam is the 

cornerstone of post-treatment surveillance with visits 
recommended every 2-4 months for two years then 
every 4-6 months for three years then annually after 
five years. Chan et al (2008) conducted a retrospective 
study to determine how many recurrences were de-
tected based on physical exam, imaging, or CA125 
level [11]. Out of 80 patients three (4%) first presented 
with physical findings while 28 (35%) first presented 
with symptoms [11]. CA125 was elevated in over 90% 
of patients presenting with recurrences and, after 
further questioning or more detailed physical exams, 
symptoms and physical findings were detected [11]. 
Consequently, among patients who recurred 55% had 
symptoms and 53% had physical findings [11]. Pa-
tients who had an elevated CA-125 had significantly 
worse survival than patients with normal values. 
However, when patients with elevated CA125 were 
stratified by the presence of symptoms or abnormal 
physical findings there was no difference in 
survival[11]. A study by Fehm et al (2005) in 58 pa-
tients with recurrent ovarian cancer found that 60% of 
patients presented with symptoms, the most common 
of which was abdominal pain [12]. Further 77% had 
evidence of recurrence on physical exam, 89% in cases 
of pelvic recurrence, while 83% had an elevated 
CA125. It is not clear from this study whether the pa-
tients first presented with physical findings or 
whether the findings were discovered after elevated 
CA125 or the patient’s complaints [12]. Von Georgi et 
al reported in their cohort of 704 ovarian cancer pa-
tients that 28% of these women were diagnosed by 
symptoms, and 15% by gynecological exam [5]. In 
many of these studies the physical examinations were 
performed by trainees and general gynecologists 
which may have affected the rate of detection. How-
ever, these results suggest the performance of a 
physical exam should be driven by either patient 
symptoms or elevated CA125 because detection by 
physical exam alone is rare [10, 11, 13]. On a cost basis, 
physical exam is associated with the highest cost per 
patient recurrences [10]. Lastly, though not routinely 
performed in most centers, the sensitivity of vaginal 
cytology is also poor for detecting recurrence and not 
recommended in current guidelines [10]. 

Imaging 
The Response Evaluation Criteria in Solid Tu-

mors (RECIST) are used to assess tumor response in 
both trials and clinical settings [14]. These criteria 
were developed to standardize how response is 
measured and simplify tumor measurements using 
unidimensional parameters versus the product of 
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perpendicular diameters. The GCIG criteria for pro-
gression by RECIST are any new lesion or a 20% in-
crease in the sum of the longest diameters of all le-
sions. These progression criteria may be used alone or 
in combination with CA125 for evaluating new drugs 
[15, 16]. Independent reviews of objective response 
based on imaging in ovarian cancer are unable to be 
confirmed in 30-40% of cases [17-19]. Hopper et al 
(1996) studied the interobserver reliability among 
three radiologists evaluating tumor measurements on 
thoracic and abdominopelvic CT scans. Radiologists 
were first asked to identify the indicator lesion (i.e. 
most representative of tumor burden) and then asked 
to measure the size of other independent foci. Ap-
proximately 25% of the time there was agreement 
among two or three radiologists about the indicator 
lesion and there was 15% interobserver variability in 
overall CT measurement [18]. In a study by Muenzel, 
the variability in the change of the longest diameter 
was 24% resulting in misclassification of response in 
half of the cases. Accuracy was improved when the 
same radiologist read the initial and follow-up stud-
ies, or when multiple readers reviewed the images for 
consensus [20]. Further, the percent of patients classi-
fied as complete responders decreased from 26% to 
15% after an independent review of imaging subse-
quent to a trial of second line agents in ovarian cancer 
[19]. In a multivariate analysis of prognostic indica-
tors, CA-125 performed twice as well as RECIST in 
predicting survival [21]. Prior studies have shown 
that radiological progression may precede clinical 
progression by 2-3 months and, when combined with 
CA125, can precede clinical progression by almost 
five months [22]. Moreover, there remains a subset of 
patients without initial elevation in CA125 or medical 
conditions affecting CA125 level (e.g. abdominal sur-
gery or peritonitis) where imaging and relapse based 
on RECIST criteria will be the standard method of 
follow up [23].  

Although there are many imaging options for 
surveillance, multiple studies have shown no overall 
survival benefit to serial radiologic studies on [3, 12]. 
Fehm et al reported combined vaginal and abdominal 
ultrasound revealed recurrence in 70% of patients but 
was less sensitive than vaginal exam in patients with 
pelvic recurrence [12]. In 17/58 patients who did not 
have a pelvic recurrence, nothing was seen on ultra-
sound [12]. In a series of 83 patients with recurrence 
reviewed by Testa et al, the positive predictive value 
was 100% but ultrasound failed to detect 22 cases of 
recurrences in this series [24]. The reported sensitivity 
of ultrasound is 45% to 85% and specificity is 
60-100%[25]. Real-time ultrasound findings also may 
be different than still images that are capturing a lim-
ited amount of data for review by investigators.  

Computed tomography (CT) scan aids in the 
evaluation of patients with asymptomatic recurrence 
and in the planning of secondary cytoreductive sur-
gery. Conventional CT has limited sensitivity of 
40-93% and specificity of 50-98% for recurrent disease 
[3, 25]. Spiral CT has a higher sensitivity (particularly 
for peritoneal metastases) than conventional CT 
which detects 50-67% of peritoneal lesions and im-
plants. Lesions that are surrounded by ascites are 
more readily detectable and lead to less false nega-
tives than lesions without proximal ascites. Obtaining 
a CT prior to secondary debulking may aid in surgical 
planning since hydronephrosis and invasion into the 
pelvic sidewall are strong indicators of 
non-resectability [26]. In terms of cost effectiveness, 
60-70% of recurrences are detected with CT scan at a 
cost of $13,454 per recurrent diagnosis. The sensitivity 
of MRI in detecting recurrences is similar to that of CT 
scan in lesions greater than 2cm, however, MRI is 
especially useful in the detection of lesions on perito-
neal surfaces and bowel serosa, the vaginal vault, 
cul-de-sac, and bladder base or if patients cannot have 
a contrast-enhanced CT [25, 27, 28]. CT remains the 
first choice modality over MRI because it is more 
widely available and less costly to obtain than an MRI. 

Positron emission tomography (PET)/CT using 
fluoro-2-deoxy-D-glucose (FDG-PET/CT) FDG- per-
forms better than CT and MRI, particularly in the set-
ting of suspected recurrence [25, 28]. Clinical experi-
ence also shows PET/CT aids in planning of second-
ary cytoreduction by identifying those patients with 
unresectable disease [27, 29, 30]. Thrall et al conducted 
a retrospective chart review of 29 ovarian cancer pa-
tients who had inconclusive CT scans and a rising 
CA125 level and reported a sensitivity of 94.5%, a 
specificity of 100% for PET/CT in detecting recurrent 
disease and more precise localization versus CT scan 
alone [29]. In another series of 66 patients, conven-
tional and PET CT detected recurrence in approxi-
mately the same number of patients with symptoms 
but a normal CA125. However, 31% of patients with 
no evidence of disease on CT scan had lesions present 
on PET/CT [31]. Bristow investigated the ability of 
PET/CT to predict macroscopic disease at time of 
secondary debulking in 22 patients with epithelial 
ovarian cancer and rising CA125. PET/CT accurately 
detected recurrence in slightly more than 80% of pa-
tients [32]. The tumor size for the 18 out of 22 patients 
who recurred ranged from 1.5 to 3.2cm (median 
2.3cm). This finding was supported in subsequent 
studies showing inability to detect small volume dis-
ease <1cm with PET/CT [27]. Therefore, a CT scan 
should be performed in patients with a rising CA125 
or symptoms suspicious for recurrence. If the CT scan 
is inconclusive or if the patient is a good candidate for 
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secondary cytoreduction a PET/CT will offer addi-
tional insights. 

CA125 
Cancer antigen 125 or CA125 is a glycoprotein 

that is the current standard of care biomarker for 
ovarian cancer surveillance. However, this approach 
is not without controversy in terms of its role in can-
cer screening or the effect of CA125 surveillance on 
long term survival. CA125 is elevated in 69%-88% of 
ovarian cancers depending on histology; it is elevated 
in 80% of serous cancers [33]. Unfortunately, it is ele-
vated in only 50% of stage I ovarian cancers and 
therefore, has limited utility as a biomarker for 
screening since it is the patient with stage I disease 
that is most amenable to surgical cure [22]. The sensi-
tivity of CA125 for recurrence is 62-94% and the spec-
ificity is 91-100% [25, 34]. The CA125 level rises at 
least 3 months before recurrence and there is a median 
lag time of two months between the elevation in 
CA125 and findings on imaging studies [35, 36]. The 
GCIG defines recurrent ovarian cancer as elevation of 
CA125 ≥ twice the upper limit of normal on two oc-
casions at least one week apart in those patients who 
had an elevated marker at diagnosis with normaliza-
tion after treatment [16]. The same criteria are used for 
patients who did not have an elevated CA125 pre-
treatment. If CA125 was initially elevated but did not 
normalize, progressive disease is defined by CA125 ≥ 
twice the nadir value on two occasions at least one 
week apart. These criteria were developed for patients 
on cytotoxic chemotherapy but have not yet been 
validated in patients on targeted therapies [16, 37]. 
Non-specific elevations in CA125 may be observed in 
patients with manipulation of pleura or peritoneum 
within the last 28 days [30]. There is a high false neg-
ative rate as 50% of patients with normal CA125 at the 
conclusion of primary therapy have microscopic dis-
ease with second-look surgery [22]. The cost per re-
currence of obtaining CA125 according to the cur-
rently recommended schedule is approximately $3924 
per patient recurrence [10]. 

Rustin et al. reported results of a landmark pro-
spective trial that called into question the use of 
CA125 in surveillance of ovarian cancer [38]. This trial 
by the UK Medical Research Council and the Euro-
pean Organization for the Research and Treatment of 
Cancer (MRC OV05/EORTCC 55955) entered 529 
women in complete remission into a randomized trial 
of early treatment based solely upon a rising CA125 
but no symptoms versus treatment of symptomatic 
recurrence without regard to CA125 levels. In the lat-
ter group, physicians were blinded to the CA125 lev-
els. Data on the extent of their initial surgery was not 
available. Patients also completed a quality of life 

questionnaire prior to starting each chemotherapy 
cycle. The median survival in patients assigned to 
early therapy was 25.7 months versus 27.1 months in 
those receiving delayed therapy (NS). Analysis of 
treatment interactions (e.g. age, and type of second 
line chemotherapy) did not reveal any skewing of 
factors that may have influenced outcome. Women 
who were in the early group had earlier deterioration 
in quality of life versus women in the delayed treat-
ment group. There are several issues with this study 
that limit its applicability to current clinical practice 
including changes in second-line chemotherapy op-
tions (i.e. biologics or liposomal doxorubicin which 
have less effect on quality of life) during the period of 
accrual (i.e. 9 years) and completion. Moreover, only 
7% of patients in this study underwent secondary 
debulking surgery which may have altered outcome 
or quality of life and was more likely to be feasible in 
those patients diagnosed early [39]. The risks and 
benefits of this procedure is beyond the scope of this 
review; however, there are several lines of evidence 
that suggest a survival benefit for the carefully se-
lected patient that is optimally cytoreduced and re-
sumes platinum-based chemotherapy [40, 41]. Further 
Morris argues that there may have been a selection 
bias in favor of patients with a worse prognosis since 
54% of patients had a platinum-free interval less than 
a year and physicians may not have enrolled patients 
with better prognosis into the study for concern of 
randomization to the delayed treatment arm. 

Another point of controversy relates to the de-
finitive CA125 level that is used to indicate recurrence 
and differences in prognosis based on the variations 
within the normal range [25, 42-45]. Several authors 
argue that the GCIG criteria are too strict and that 
using this criterion alone has low sensitivity. Prat et al 
reported that if the nadir CA125 is in the normal 
range, an increase of ≥5 U/ml compared with the na-
dir value predicts recurrence with 90% sensitivity 
with a 96.4% positive predictive value [44]. Further 
Liu et al suggest that for patients with CA125 ≤ 
10U/ml and elevation to ≥20U/ml is predictive of 
recurrence. If patients had a CA125 >10 U/ml after 
therapy, at least doubling or the nadir value is pre-
dictive of recurrence. Markman et al also validated 
other reports that a post-treatment CA125 level of 
10-12 U/ml offers a significant survival advantage. In 
this study the median PFS was 24, 17, and 7 months if 
the pre-maintenance CA125 was ≤ 10U/ml, 11-20 
U/ml, and 21 to 35 U/ml respectively [45]. Xu et al 
reported similar findings in a less heterogeneous co-
hort of 616 patients with high grade serous ovarian 
cancer confirmed with pathology review. Further, 
whereas other authors used an arbitrary CA125 value, 
the median CA125 nadir in this study was 10U/ml. 
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Interestingly, in a subset of 80 patients undergoing 
second look surgery, there was no correlation be-
tween the tumor burden and the CA125 nadir possi-
bly due to small cohort size or the inability of CA125 
to discriminate with low tumor burden. The distribu-
tion of nadir CA125 within the normal range in MRC 
OV05/EORTCC 55955 is not reported and the GCIG 
criteria for CA125 progression were used. The pa-
tients started second-line chemotherapy an average of 
five months after randomization. Until prospective 
data is available to corroborate this practice, initiation 
of treatment based on a lower CA125 value would 
allow for a longer lead time, longer duration on sal-
vage treatment with more toxicity, and increased pa-
tient anxiety without any benefit since there is no ev-
idence of increased survival when initiating treatment 
before presentation of symptoms [38]. 

Questions also remain around utilization of 
CA125 in patients who are treated and exposed to 
mouse monoclonal antibodies. This is particularly 
important in light of new agents that exploit this 
technology. CA125 and other in vitro assays are 
known to be unreliable in the presence of human an-
ti-mouse antibodies (HAMA) which are generated in 
response to treatment with murine antibodies [46, 47]. 
However, most of the commercially available anti-
bodies, e.g. bevacizumab, are fully humanized and 
there is no production of HAMA. The newer CA125 
diagnostic tests are also able to achieve accurate 
measurements by filtering out the HAMA antibodies. 
Still there is the issue of the performance of serum 
CA125 because biologic therapies may alter the tu-
mor’s production of mucin MUC16 that is recognized 
by an antibody in the CA125 assay [48]. Randall et al 
compared the response classification by radiographic 
RECIST versus CA125 criteria in a follow-on study to 
GOG 170-D [37]. CA125 was collected as part of the 
study but not used to define progression initially in 
the sixty-two evaluable patients. The median PFS in 
this case by RECIST criteria was 4.7 months and 5.6 
months by CA125 which is fairly similar. However 8 
of the 62 patients were identified as having pro-
gressed based on CA125 level from 6 to 38 months 
before RECIST-defined progression [37]. Azad et al 
also investigated the use of CA125 compared with 
RECIST criteria in patients treated with sorafenib and 
bevacizumab in a small study of 15 patients [48]. 
There was a 67% concordance between CA125 criteria 
and objective imaging defining response. Three pa-
tients were classified with progressive disease by 
CA125 criteria whereas objective imaging classified 
these patients as partial responders. In both studies, 
patients would have been prematurely removed from 
the therapies based on the CA 125 levels obtained. The 
emergence of an increasing number of molecularly 

targeting agents developed for use as single agents or 
in combination with cytotoxic and/or cytostatic drugs 
prompts the need for additional research to refine the 
clinical utility of CA125 in monitoring ovarian cancer 
recurrence and disease progression and may lead to 
further modifications to RECIST.  

Conclusion  
The majority of ovarian cancer patients will re-

lapse within five years requiring salvage chemother-
apy. Current practice involves long-term surveillance 
of women for recurrence by exams, serum bi-
omarkers, and imaging. There is no evidence that any 
of these modalities will impact survival versus wait-
ing for the presentation of symptoms and initiating 
treatment at that point in time. However, for many 
patients the follow-up visit presents an opportunity 
for medical reassurance about the likelihood of re-
currence despite counseling about the limitations of 
the screening tests [49]. Furthermore, patients with a 
rising CA125 may suffer anxiety knowing that their 
disease is recurring but treatment is not recom-
mended until they have symptoms. The psychological 
benefit to follow up is important, and providing these 
services in a cost-effective manner is paramount. In-
terventions to proactively reduce patient stress, anxi-
ety and/or depression may be an appropriate con-
sideration. The approach to post-treatment surveil-
lance should be individualized taking into account the 
clinical benefit of the second-line therapy, costs, mor-
bidity and mortality of the surveillance methods, 
available treatment options and,  lastly, patient pref-
erence [5]. 
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