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Introduction

Measurement of serum CA-125 has been an established part 
of the management of patients with known or suspected 
invasive ovarian adenocarcinoma for almost 29 years [1] and 
has been investigated in patients with invasive endometrial 
adenocarcinoma for almost as long, first in Europe [2] and 
then in the United States [3]. Serum CA-125 has proved a 
useful marker for monitoring the treatment of patients with 
advanced disease following debulking surgery in both ma-
lignancies [4,5] and has similar limitations in patients with 
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both ovarian epithelial and uterine carcinoma: a significant 
percentage of patients with stage I disease have normal pre-
operative serum levels [6], and not all cell types express the 
antigen equally. 

Despite these similar limitations, measurement of serum 
CA-125 levels is an approved and universally accepted com-
ponent of the preoperative evaluation of patients with an 
adnexal mass, particularly in the menopausal age group [7] 
where there is either a high index or suspicion or virtual cer-
tainty that invasive cancer is present. The precise role CA-125 
should play in the preoperative evaluation of the endometrial 
cancer patient remains less defined, possibly even contro-
versial. Indeed, the authors of the chapter “Controversies in 
endometrial cancer screening and diagnosis [8]” in Gersh-
enson’s recent authoritative textbook Gynecologic cancer: 
controversies in management state the issue thusly: “Although 
the benefit of a preoperative serum CA-125 measurement 
is unclear, some investigators have suggested obtaining this 
value to determine preoperatively the risk of advanced endo-
metrial cancer and lymphatic disease.”

It is not clear whether this statement is completely accurate, 
particularly in light of the work which has been done in Asia 
during the past decade investigating the usefulness of pre-
operative serum CA-125 levels in uterine cancer. The benefit 
of preoperative serum CA-125 levels in select uterine cancer 
patients such as high-risk early stage uterine cancer patients 
may, on careful analysis, actually be quite clear, particularly in 
identifying those patients with early stage disease who are 
more likely to benefit from lymphadenectomy, i.e., from full 
surgical staging.

The purpose of this article is to review prominent articles 
from the international literature-United States, European, and 
Asian-on the usefulness of preoperative serum CA-125 levels 
in patients with uterine cancer. In particular, the authors were 
interested in determining if more recent clinical investiga-
tions in this area from investigators in Asia provide sufficient 
evidence to support more specific indications for preoperative 
use of this test in particular endometrial cancer patients.

Materials and methods

A Medline search was performed using CA-125 and endo-
metrial cancer as the index words from 1981 (the year mono-
clonal antibody assays were first reported [9] as reactive with 

human ovarian carcinoma) to 2012, gynecologic oncology lit-
erature. Those publications felt to be the most important from 
Asia were identified and are cited in this review, and findings 
from the most recent publications from Asia during the past 
decade are discussed in detail.

Since by definition the subject of this review was the use 
of serum CA-125 levels in the preoperative evaluation of the 
patient with uterine carcinoma, publications dealing with 
either uterine sarcoma or the potential role of CA-125 in the 
posttreatment surveillance or monitoring of patients who 
were undergoing consolidation therapy after surgery or who 
had completed primary therapy were excluded since almost 
all patient have surgery first. The role for the assay in patients 
with known or suspected clinically advanced disease (stage III 
or IV disease under the old International Federation of Obstet-
rics and Gynecology classification system) was assumed to be 
different from any role contemplated for serum CA-125 mea-
surement preoperatively in patients whose disease appeared 
to be confined to the uterus in general (stage I or II disease), 
and the uterine corpus in particular (stage I disease). However, 
since some patients first diagnosed with uterine cancer will 
present with clinical and/or radiological (e.g., X-ray, computed 
tomography [CT] scan) evidence of metastatic disease at the 
time they are first evaluated by gynecologic oncologists these 
patients are included in the discussion.

Results

The literature on the use of serum CA-125 in the preopera-
tive evaluation of patients with clinically early or advanced 
endometrial cancer over the past quarter century is less 
than twenty five peer-review publications internationally, 
of which approximately half might be considered “major” 
publications. These publications, including author, year, 
country, number of patients, type of study (retrospective or 
prospective), and primary conclusion(s) of the investigators 
are listed in Table 1 [10-19]. 

The initial data on CA-125 levels in patients with endome-
trial cancer first appeared in 1984 in Niloff et al. [20]’s work 
from Boston. More focused investigation correlation serum 
CA-125 levels with clinical stage of disease at the time of di-
agnosis soon followed from the Netherlands by Duk et al. [2]. 
The same year Patsner and Mann published their work on 
the predictive value of preoperative serum CA-125 levels in 
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patients who presented with clinically localized or advanced 
endometrial cancer and noted that patients with advanced 
disease usually had elevated levels (defined at above 35 U/
mL) while most patients with disease which appeared to be 
clinically confined to the uterine corpus had normal levels. 
Uniform surgical staging was carried out in all patients in 
this study, unlike prior clinical investigations, and the authors 
were able to show that elevated preoperative CA-125 lev-
els in patients with stage I clinical disease who had occult 
metastatic disease had a 75% chance of having an elevated 
serum CA-125 preoperatively whereas more than 90% of 
patients with disease surgically confined to the uterine cor-
pus had normal preoperative CA-125s [3]. These results were 
later confirmed by Soper at al. [21] from Duke although the 
predictive value of preoperative levels was not quite so good 
as in Patsner’s study. A serum cut-off of 35 U/mL was used in 
these studies by convention since that was the value which 
was used in all of the earlier publications on ovarian epithe-
lial, uterine and cervical adenocarcinomas.

Later clinical investigation in the United States strongly 
suggested that early-stage disease patients with occult me-
tastases were 8.7 times more likely to have elevated preop-
erative serum CA-125 levels, though a value of 40 U/mL was 
used as the upper limit of normal in these clinical trials [22]. 
Other studies by Sood et al. [23] using a lower level of 20 U/
mL as the cut-off for normal values along with Histological 
findings of grade III disease (poorly differentiated adenocarci-
noma) on preoperative endometrial biopsy allowed surgeons 
to predict the need for full surgical staging with lymphad-
enectomy in 70% of patients as opposed to only 45% of 
patients if the “standard” cut-off in the literature of 35 U/
mL was used. This particular finding has not been uniformly 
confirmed since that time.

More recent clinical investigation in Asia into the usefulness 
of preoperative serum CA-125 levels in patients with uter-
ine carcinoma has expanded on the initial work done in the 
West and has had the benefit of an established approach to 
patients with early-stage disease which divides patients into 
either low or high risk for occult metastatic disease based on 
a combination of factors which may be readily determined 
before surgery, such as grade, histology, pap smear, and tumor 
size and depth of invasion on ultrasound or more advanced 
radiological imaging [10-19]. This current approach has re-
sulted in a pronounced shift in the literature on preoperative 
use of serum CA-125 which has focused on the ability of the 

test to allow surgeons to select patients who require lymph-
adenectomy/full surgical staging rather than on presence of 
occult metastases per se.

In 2002, Hsieh et al. [11] investigated preoperative serum 
CA-125 levels in 124 uterine cancer patients who underwent 
full surgical staging at Chang Gung Memorial Hospital in 
Taiwan between 1995 and 2000 and in whom preoperative 
serum CA-125 levels were drawn and compared to other risk 
prognostic risk factors (tumor size, depth of invasion, cervical 
invasion, clinical stage, peritoneal cytology and nodal metas-
tases) some of which were available preoperatively and some 
only postoperatively. Univariate analysis demonstrated that 
elevated preoperative serum CA-125 levels strongly correlated 
with other prognostic factors. Multivariate analysis and logis-
tic regression curve demonstrated that lymph node metasta-
ses was the single factor which best correlated with elevated 
preoperative CA-125 levels, and that a cut-off of 40 U/mL had 
the “best” sensitivity and specificity for the presence of nodal 
disease with values of 78% and 81% respectively. Based on 
these results the authors strongly suggested that using a pre-
operative cut-off of 40 U/mL for serum CA-125 measurements 
would allow surgeons to select those patients most likely to 
benefit from lymphadenectomy [1]. 

A subsequent study from Taiwan a decade later but from 
a different institution which retrospectively looked at preop-
erative CA-125 in 120 of 184 cases of endometrial cancer 
treated between 1998 and 2006 with either simple or radical 
hysterectomy accompanied by lymph node dissection (not 
defined) [18]. The authors used both preoperative CA-125 
and lymph node metastases to construct a decision matrix 
to predict risk-free survival and overall survival curves, and 
for the first time suggested that the presence of both nodal 
metastases and preoperative serum CA-125 levels above 40 
U/mL indicated a group of patients at particularly high risk for 
lower survival and in whom more aggressive postoperative 
therapy might be indicated. Although the exact surgical stag-
ing was not specified and perhaps differed from that done at 
Chang Gung Hospital, the take-home point on the usefulness 
of preoperative values having a predictive value for metastatic 
disease in the 75% range was confirmed as was the prognos-
tic significance of nodal metastases.

Gynecologic Oncologists from Seoul National University in 
Korea have published a series of three investigations on the 
use of preoperative serum CA-125 levels in uterine cancer 
patients between 2006 and 2011, each with a slightly differ 
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focus. The first paper [13] was a retrospective review of 92 
patients with uterine cancer who had both surgical staging 
and preoperative serum CA-125 levels done between 1999 
and 2006 at Seoul National University Hospital. The finding of 
lymph node metastases in 13% of patients with clinical early 
stage disease was consistent with other surgical studies. ROC 
curves were used to determine the best cut-off values of pre-
operative CA-125 levels for lymph node metastases; using the 
recommended upper normal value of 40 U/mL recommended 
by the manufacturer of the assay the investigators determined 
that a value of 28.5 U/mL yielded the best combination of 
sensitivity (61.5%) and specificity (94.9%) for prediction 
of nodal disease. When preoperative serum CA-125 values 
were less than or equal to 28.5 U/mL, the 5-year disease free 
survival was also significantly better compared to that of less 
than 40 U/mL (85.6% vs. 60%, respectively).

A follow-on study from the same institution in 2010 used 
preoperative CA-125 and preoperative magnetic resonance 
imaging (MRI) results to attempt to develop a robust pre-
operative “model” for predicting lymph node metastases in 
patients newly diagnosed with uterine cancer [16]. The rela-
tively more complicated study design and “scoring system” 
used by the investigators as well as employment of high-end 
imaging technology makes it difficult to draw specific conclu-
sions on the usefulness of preoperative CA-125 values alone. 
The purpose of this study was to allow the combination of 
preoperative serum CA-125 and MRI along with other factors 
to provide a predictive model which would identify a group 
of patients at such low risk for nodal disease that no surgical 
staging would be required, but the fact the full surgical stag-
ing was omitted in the 15% of patients who had no myome-
trial invasion limits any claims which might be made for the 
predictive value of the model. 

A 2010 collaborative study from six tertiary medical centers 
in Korea [15] published just prior to the CA-125/MRI model-
ing study evaluated how preoperative serum CA-125 levels 
might be used to preoperatively counsel patients with just 
endometrial adenocarcinoma. The conclusions of the authors 
of this study-that serum CA-125 levels did not predict “most” 
prognostic factors nor allow clinicians to predict patients 
at higher risk for requiring postoperative radiation therapy-
must be weighed against the enormous number of patients 
who did not have preoperative serum CA-125 measurements 
(346/875 patients) or complete surgical staging (109/875) 
or variations in surgical staging among different institutions. 

Given the almost 50% study exclusion rate alone, any conclu-
sions made by the investigators in this study might be consid-
ered limited at best.

The most recent study to predict low-risk group for lymph 
node metastasis using CA-125 level as one of the criterion 
was conducted by Kang et al. [19] from the Korean Gyne-
cologic Oncology Group study. In their study, serum CA-125 
level with three MRI parameters (deep myometrial invasion, 
lymph node enlargement, and extension beyond uterine 
corpus) was found to be independent risk factors for nodal 
metastasis. This combination classified 43% of patients as 
low-risk, and false negative rate was 1.4% in the validation 
cohort. Their study was intended to develop a risk criteria that 
may help patient make informed decisions prior to surgery, 
unlike previous risk models that were based on intraoperative 
or final pathologic findings.

Discussion

The recommendations from major clinical investigators on 
the proper role of preoperative serum CA-125 levels in 
uterine cancer are not identical, but many of their findings 
are relatively consistent over time, at least for those studies 
performed at a single institutions with uniform surgical stag-
ing and low patient exclusion rates, and if sets aside the one 
attempt to integrate preoperative serum CA-125 levels with 
advanced radiological imaging into a “scoring system.”

The figures for the overall positive and negative predictive 
values for preoperative serum CA-125 levels in endometrial 
carcinoma have been remarkably consistent over the past 25 
years regardless of whether the clinical investigators were 
working in the United States, Europe, or Asia. That is, the vast 
majority of patients presenting with clinically advanced ad-
enocarcinoma will have elevated preoperative serum CA-125 
levels. As a rule, for patients who present with disease clini-
cally confined to the uterus 75% to 85% of patients will have 
normal preoperative serum CA-125 levels, and approximately 
15% to 25% of patients will have elevated levels of whom 
approximately 75% will have metastatic disease found on 
final pathology from surgical staging.

It is within this latter group of higher-risk patients for meta-
static disease that more recent work by clinical investigators 
in Taiwan and Korea has focused on the use of preoperative 
serum CA-125. Their work seems to consistently indicate 
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that the test is of great value in helping to determine, along 
with grade, histology (and depth of invasion and tumor size 
if imaging studies are done) which patients can benefit, and 
which can likely safely avoid, full staging lymphadenectomy. 
The usefulness of the test for staging is less necessary for pa-
tients with high risk histologies such as clear cell or papillary 
serous carcinomas since these patients are all staged, moni-
tored, and often treated like ovarian adenocarcinomas so it is 
a given that the test is routinely measured as a baseline pre-
treatment value in all of these patients.

Given that approximately 15% of patients with “simple” 
uterine adenocarinoma will have either adnexal or nodal 
metastases and that almost all of these will be categorized as 
“high risk” based on information obtained during preopera-
tive evaluation, roughly one out of every six to seven patients 
should have serum CA-125 levels drawn preoperatively if 
other factors indicate that the patient is at higher risk for 
metastatic disease. Whether this number would be higher if 
advanced radiological imaging were also routinely performed 
is unknown.

The gynecologic oncology literature from three continents 
over a 25-year period of time evaluating the predictive value 
of preoperative serum CA-125 levels in uterine cancer has 
consistently shown that elevated levels have good to very 
good predictive value on identifying those patients with early 
clinical early-stage disease who are more likely to have occult 
metastases to regional lymph nodes, the adnexae, or the peri-
toneum. However, the evolution of clinical investigations over 
the past decade, particularly in Asia, now allows clinicians to 
employ the test in a more focused manner than simply draw-
ing serum levels on every patient with uterine cancer prior to 
surgery. 

In particular, routine preoperative testing such as endometri-
al biopsy histology and grade, cervical examination and cytol-
ogy, and transvaginal sonography to assess depth of invasion 
and possible tumor size now allows gynecologic oncologists 
to classify early stage uterine cancer patients into high or 
low risk categories for metastatic disease. This categorization 
allows surgeons to identify preoperatively those patients at 
higher risk for occult metastases and to select those patients 
for full staging lymphadenectomy [24]; it is this group of 
patients, as well as those patients with high-risk histologies 
such as clear cell or uterine papillary serous carcinomas which 
tend to spread like ovarian epithelial cancers do who are most 
likely to benefit from routine measurement of preoperative se-

rum CA-125 levels, both as a baseline and for posttreatment 
surveillance [25] as some of these patients will require sys-
temic therapy postoperatively and have a significant chance 
of developing recurrent disease.

1. Further clinical investigations
There is still some disagreement in the literature over what 
value of preoperative serum CA-125 is the “best” cut-off for 
predicting the likelihood of finding occult metastatic disease. 
There is obviously a tradeoff between sensitivity and speci-
ficity in any such determination, and preliminary work from 
Taiwan and Korea suggests that the ideal cut-off may depend 
on whether the newly diagnosed endometrial cancer patient 
is pre-menopausal or post-menopausal, i.e., is above or below 
the age of 50. This topic will be the subject of subsequent 
review article by one of the authors. At the present time cut-
off values of 35 U/mL or 40 U/mL are most commonly used; 
given a 10% to 15% variation in the assays there may be 
little difference between these two values from a practical 
point of view.

If preoperative serum CA-125 is going to be routinely drawn 
in high-risk early stage uterine cancer patients, it is not yet 
definitely established whether the serum CA-125 level alone 
is an independent enough risk factor, based on multivariate 
analysis to be used to counsel patients that the serum level 
by itself has independent prognostic significance. While el-
evated serum CA-125 levels can certainly be used to advise 
patients that they are at higher risk for having disease spread 
to regional lymph nodes or the adnexae, and that they require 
a full surgical staging operation, it is not clear whether the 
degree of elevation of preoperative serum CA-125 is by itself 
the type of information which can be used to advise patients 
of their likelihood of being cured of their disease, as some but 
not all studies have shown this. Based on the currently avail-
able evidence, gynecologic oncologists should not use the 
test in this way. The presence of nodal metastases has always 
been shown to be an independent prognostic variable, and 
telling patients they may require more aggressive postopera-
tive therapy based on this finding alone is warranted, and may 
be sufficient, without getting into the somewhat inconsistent 
data on whether the preoperative serum CA-125 level pro-
vides the same prognostic information. The suggestion that 
the combination of an elevated preoperative serum CA-125 
and the presence of nodal metastases identifies a group of 
patients at particularly high risk for recurrent disease warrants 
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further investigation to see if these criteria can be used as a 
way of stratifying patients in future clinical trials to different 
treatment arms.

It is also unclear whether serum CA-125 preoperatively 
should be used to identify those uterine cancer patients who 
are likely to benefit from advanced radiological imaging, i.e., 
whether routine preoperative serum CA-125 should be used 
as a “bridge” test to select high risk, and perhaps select low-
risk, patients for more extensive preoperative radiological 
evaluations with MRI, CT, or positron emission tomography-
computed tomography scanning. This is not a question the 
present review was designed to investigate. Answering this 
question would, at least in part, require some data on the cor-
relation of metastatic disease sites in patients with elevated 
serum CA-125s who did go on to have extensive radiological 
evaluations to see if elevated CA-125 levels in such patients 
are likely to identify metastatic disease in the same locations 
as those in follow-on imaging. It would also require a deter-
mination of whether those few patients with occult meta-
static disease with “false negative” (i.e., normal) preoperative 
serum CA-125s have their disease detected by radiological 
imaging. This is clearly an important clinical question worth 
addressing in future publications.
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