
Introduction

Endometrial cancer is the most common gynecologic ma-

lignancy in the United States. In 2014, 52,630 women were

diagnosed with uterine cancer and 8,590 died from their

disease [1]. 

Because women often present with abnormal uterine

bleeding, 75% are diagnosed at an early stage, leading to a

favorable prognosis [2]. Most women are diagnosed after

menopause, at an average age of 60-years-old. The major

risk factor is unopposed estrogen, either from obesity or

from exogenous estrogen given without simultaneous prog-

estin administration [3]. This is consistent with the fact that

Type 1, estrogen-dependent cancer, is the most common

variety. 

The staging of endometrial cancer has undergone signif-

icant change over time, and it is currently staged surgically

according to the 2010 International Federation of Gyne-

cology and Obstetrics (FIGO)/TNM classification system.

This system calls for routine total extrafascial hysterectomy

with bilateral salpingo-oophorectomy with both pelvic and

para-aortic lymph node dissection [4]. To achieve accurate

disease assessment, extensive surgical staging is done in all

patients in some centers. Under the current staging stan-

dards, many patients suffer the associated morbidity of the

extensive surgery without an improvement in their survival. 

If there was a strategy to stratify patients into likelihood

of extra-uterine spread, then costly and unnecessary surgi-

cal staging procedures could be avoided. In these low-risk

patients, hysterectomy and bilateral salpingo-oophorec-

tomy could be performed without the risk of missing ad-

vanced disease. The purpose of this paper was to analyze

whether CA 125 could be used to help stratify patients with

preoperative Grade 1 endometrial cancer into those at risk

for metastases and those not as risk or at extremely low

risk.

Materials and Methods

This study was approved by the institutional review board. CA

125 was ordered on all patients with endometrial cancer since

2000. Data were collected on all patients with undergoing surgery

for Grade 1 endometrial adenocarcinomas from July 2003 until

December 2013. Only patients who underwent full surgical stag-

ing were included in analysis. There was no differentiation of data

by procedure used for diagnosis (office biopsy versus dilation and

curettage). All specimens were reviewed by a gynecologic pathol-

ogist and at institutional tumor boards before surgery.

Statistical analyses were conducted using the SPSS. The inde-

pendent t-test was used to compare baseline variables and Fisher’s

exact test to analyze categorical and normally distributed numer-

ical data. The Shapiro–Wilk test was used to test for normality,

and for data with a skewed distribution, the Mann–Whitney U test

was used. A p value of 0.05 was considered significant, corre-

sponding to 95% confidence intervals (CIs). All tests were two-

tailed. Results for normally distributed numerical data are
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Summary

Background: The purpose of this article was to relate preoperative serum CA 125 to risk of nodal metastases in women with Grade

1 endometrial cancer that were fully surgically staged. Materials and Methods: Charts were reviewed to determine all patients with pre-

operative Grade 1 endometrial carcinoma and a serum CA 125 undergoing complete surgical staging. Charts were also reviewed for final

stage, grade, and site of metastases. All serum CA 125s were drawn within four weeks of definitive surgery. Results: Analysis was com-

pleted on 737 patients with Grade 1 endometrial cancer. The mean age of the population was 61.9 years (95% CI 61.3-62.4).  Extra-

uterine disease was found in 14.7% of patients and nodal disease in 12.6%. A significant difference in BMI was seen between those not

having lymph node metastases (mean 38.7 kg/m

2

; 95% CI 38.1, 39.3) and those having positive nodes (mean 35.3 kg/m

2

; 95% CI 34.3-

36.3) (p < 0.001). The mean CA 125 for the cohort was 25.6 mIU/ml (95% CI 22.0-29.2). No patients with preoperative Grade 1 dis-

ease and a CA 125 < 15 mIU/ml (0/239) had nodal disease at surgical staging while 18.7% (93/498) with a CA 125 ≥ 15 mIU/ml had

nodal metastases (p < 0.001). Conclusion: In patients with Grade 1 endometrial adenocarcinomas, CA 125 can be used to determine who

needs full surgical staging with minimal risk of missing nodal positive patients.
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presented as the mean with standard deviation (SD), and results

for skewed numerical data are presented as the median.

Results

Seven hundred thirty-seven patients with Grade 1 en-

dometrial adenocarcinomas had a pre-operative CA 125

and underwent full surgical treatment and subsequent

analysis. Another 53 patients underwent non-surgical man-

agement of their Grade 1 disease because of medical co-

morbidities or patient request. Pre-operative CA 125 could

not be documented in 23 patients. The results will focus

upon the 737 that underwent full staging and had a preop-

erative CA 125 within four weeks of surgery.

Analysis was completed on 737 patients with Grade 1 en-

dometrial cancer. The mean age of the population was 61.9

years (95% CI 61.3, 62.4). The mean age of patients with

a CA 125 <15 mIU/ml (63.4 years; 95%CI 62.5, 64.3) was

higher than the mean age of patients with CA 125 ≥15

mIU/ml (61.8 years; 95%CI 61.2, 62.4) (p = 0.002).

The mean CA 125 for the cohort was 25.6 mIU/ml (95%

CI 22.0, 29.2). Figure 1 demonstrates a receiver operator

characteristic (ROC) curve. With this curve, CA 125 of 15

mIU/ml was shown to be the most important cut off. No

patients with pre-operative Grade 1 disease and a CA 125

< 15 mIU/ml (0/239) had nodal disease at surgical staging,

while 18.7% (93/498) with a CA 125 ≥ 15 mIU/ml had

nodal metastases (p < 0.001) (Table 1). There was a direct

correlation between CA 125 over 35 and metastatic disease

being found (p <0.001). Extra-uterine disease was found in

14.7% of patients and nodal disease in 12.6%. The rela-

tionships among CA 125 and both lymph node metastases

and any extra-uterine metastases can be seen in Table 2.

A significant difference in BMI was seen between those

not having lymph node metastases (mean 38.7 kg/m

2

; 95%

CI 38.1, 39.3) and those having positive nodes (mean 35.3

kg/m

2

; 95% CI 34.3, 36.3) (p < 0.001). 

Discussion

The risk of lymph node metastases corresponds with in-

creasing grade and depth of invasion and ranges from 3-

5% in well differentiated tumors with only superficial

myometrial invasion to 20% in poorly differentiated tumors

with deep myometrial invasion[5,6,7,8,9]. Lymph node

metastases is highly correlated with prognosis, but because

so many women with low grade disease do not have lymph

node metastases, the approach to lymph node assessment is

controversial and has prompted research into risk factors

for nodal metastases that would allow for more selective

staging procedures. 

CA 125 is a tumor antigen first discovered in 1981 when

it was found to be elevated in the serum of patients with

epithelial ovarian cancer[10]. Since then, it has become key

in the management of patients with ovarian cancer, and is

now widely used to predict treatment response and prog-

Table 2. — CA 125 and metastatic disease (nodal or extra-uterine including nodes).
CA 125 mIU/ml Negative nodes (n) Positive nodes (n) p value Negative for metastases (n) Positive for metastases (n) p value

< 15 239 0 < 0.001 239 0 < 0.001

≥ 15 405 93 380 108

< 35 626 65 < 0.001 625 66 < 0.001

≥ 35 18 28 4 42

< 60 630 70 < 0.001 628 72 < 0.001

≥ 60 14 23 1 36

Table 1. — Serum CA 125 levels and number of patients.
CA 125 mIU/ml n CA 125 mIU/ml n

< 15 238 ≥ 15 498

< 35 708 ≥ 35 29

< 60 712 ≥ 60 25

Figure 1. — Receiver operator characteristic (ROC) curve show-

ing the sensitivity and 1-specificity for various CA 125 levels. At

a CA 125 of below 15 mIU/ml, there are no positive lymph nodes

found (100% sensitivity).
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nosis. Several years after its discovery, CA 125 was found

to be elevated not only in ovarian cancer, but also in pa-

tients with recurrent or widespread endometrial cancer [11],

and was suggested as a method of follow up in patients after

treatment of endometrial cancer. In 1997, Sood et al. found

that CA 125 was the most significant predictor of extra-

uterine disease, correlating with not only increasing stage,

but also increasing grade, positive peritoneal cytology, and

positive pelvic nodes [12]. These results led to the proposal

that CA 125 should be part of the preoperative workup for

uterine cancer and help guide treatment decisions. Sood et
al. predicted that by considering vaginal hysterectomy

alone for patients with a CA 125 less than 20 U/mL and fa-

vorable histology, 24% of staging surgeries could be pre-

vented with only a 3% risk of extra-uterine disease [12].

Sood et al. also found that CA 125 levels correspond with

survival rates, and therefore could serve an important prog-

nostic role [12]. Although CA 125 is now commonly in-

corporated into the preoperative workup, it is not routinely

used to plan for the degree of surgical staging. In this study,

the authors assessed CA 125 in patients with Grade 1 en-

dometrial cancer, and showed that preoperative CA 125

levels can be used to avoid lymphadenectomy in patients

with low-risk of nodal metastases. 

References

[1] Siegel R., Ma J., Zou Z., Jemal A.: “Cancer statistics, 2014”. CA

Cancer J. Clin., 2014, 64, 9.

[2] Siegel R., Naishadham D., Jemal A.: “Cancer statistics, 2013”. CA

Cancer J. Clin.,  2013, 63, 11.

[3] Jick H., Walker A.M., Rothman K.J.: “The epidemic of endometrial

cancer: a commentary”. Am. J. Public Health, 1980, 70, 264.

[4] Oncology FCOG: “International Journal of Gynecology and Obstet-

rics”. Int.  J. Gynecol. Obstet., 2014, 125, 97.

[5] Creasman W.T., Morrow C.P., Bundy B.N., Homesley H.D., Gra-

ham J.E., Heller P.B.: “Surgical pathologic spread patterns of en-

dometrial cancer. A Gynecologic Oncology Group Study”. Cancer,

1987, 60, 2035.

[6] Mariani A., Webb M.J., Keeney G.L., Haddock M.G., Calori G., Po-

dratz K.C.: “Low-risk corpus cancer: Is lymphadenectomy or radio-

therapy necessary?” Am. J. Obstet. Gynecol., 2000, 182, 1506.

[7] Zapiecki K.M., Manahan K.J., Geisler J.P.: “Using a Panel of Im-

munohistochemical Stains to Determine Risk of Lymph Node Metas-

tases in Women with Endometrioid Adenocarcinoma of the

Endometrium”. J. Cancer Ther., 2011, 2, 497.

[8] Geisler J.P., Linnemeier G.C., Manahan K.J.: “Pelvic and para-aor-

tic lymphadenectomy in patients with endometrioid adenocarcinoma

of the endometrium”. Int. J. Gynecol. Obstet., 2007, 98, 39.

[9] Geisler J.P., Wiemann M.C., Zhou Z., Miller G.A., Geisler H.E.:

“Using FIGO histologic grade to determine when to perform lym-

phadenectomies in endometrioid adenocarcinoma of the en-

dometrium”. Eur. J. Gynaecol. Oncol., 1996, 17, 204.

[10] Bast R.C., Feeney M., Lazarus H., Nadler L.M., Colvin R.B., Knapp

R.C.: “Reactivity of a monoclonal antibody with human ovarian car-

cinoma”. J. Clin. Invest., 1981, 68, 1331.

[11] Niloff J.M., Klug T.L., Schaetzl E., Zurawski V.R., Knapp R.C., Bast

R.C.: “Elevation of serum CA125 in carcinomas of the fallopian

tube, endometrium, and endocervix”. Am. J. Obstet. Gynecol., 1984,

148, 1057.

[12] Sood A.K., Buller R.E., Burger R.A., Dawson J.D., Sorosky J.I.,

Berman M.: “Value of preoperative CA 125 level in the management

of uterine cancer and prediction of clinical outcome”. Obstet. Gy-
necol., 1997, 90, 441.

Corresponding Author:

J.P. GEISLER, M.D., MSPharm

Division of Gynecologic Oncology

Cancer Treatment Centers of America

600 Celebrate Life Parkway

Newnan, Georgia 30265 (USA)

e-mail: geisler.jp@gmail.com

248




