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Introduction

Uterine leiomyomas are the most common benign
tumors that arise from smooth muscle cells of the uterus.
They are seen in one out of four adult women. Due to the
differences in their clinical course, 20% of these fibroids
are symptomatic and require surgical treatment [1]. Some
patients preoperatively diagnosed with uterine myoma
are diagnosed with uterine sarcoma following the opera-
tion. The proportion of women operated for uterine
myoma to be diagnosed with leiomyosarcoma has been
reported to be between 0.2 and 0.7% in various popula-
tions [2, 3]. Haberal et al. examined a total of 679
Turkish females aged between 18-69 operated for uterine
myoma, and reported a total sarcoma frequency of
0.74%, with 0.44% leiomyosarcomas, 0.15% endometrial
stromal sarcomas, and 0.15% carcinosarcomas [4].
Liepshon et al. reported the frequency of leiomyosar-
coma to be 0.7% in their case series [5].

Various demographical characteristics may increase the
risk for sarcomas. The frequency of leiomyosarcoma
increases with age, and is most common between ages
50-55. Between ages 31-40 its frequency has been
reported as 0.2%, between ages 51-60 as 1.4%, and
between ages 61-81 as 1.7% [5]. In addition to age, a
recent review of the surveillance, epidemiology and
results (SEER) data report that leiomyosarcomas are sig-
nificantly more common in black women [6]. The use of
oral contraceptives and tamoxifen have also been listed as
risk factors for uterine leiomyosarcoma [7, 8].  

Leiomyosarcoma symptoms often include vaginal
bleeding, abdominopelvic pain, and pelvic or abdominal
tumors. The possibility of uterine sarcoma should be con-
sidered in uterine tumors that reach a 6-week pregnancy
size in a one-year period, necessitating preoperative
assessment [9].

Unfortunately, the diagnostic imaging criteria for dis-
tinguishing leiomyosarcoma from benign leiomyomas
remain vague and ill-defined. It is unlikely that diagnos-
tic imaging techniques can distinguish leiomyosarcoma
from benign leiomyomas. It is routine to find necrosis in
leiomyomas greater than 10 cm in diameter and this cri-
teria alone is not diagnostic of leiomyomas. When com-
pared to other imaging methods, magnetic resonance
imaging (MRI) is better at identifying the localization,
size and degenerative changes in tumors. It is not cost-
effective to perform MRI on patients diagnosed with
leiomyoma and referred for surgery; however, a preoper-
ative predictive test may be useful in selecting patients
for MRI. Therefore it may be important from a clinical
perspective to determine the predictivity of CA 125, a
high molecular mass glycoprotein, in the preoperative
differential diagnosis of uterine tumors. CA 125 is a dif-
ferentiation antigen associated with coelomic epithelium
and its normal and neoplastic derivatives. Although it was
shown to be a marker for epithelial ovarian cancer by
radioimmunoassay methods [10], there are very few
reports linking its expression with musculoskeletal
tumors [11-13].

Our aim in this study was to investigate the preopera-
tive diagnosis value of CA 125 in the differential diagno-
sis of leiomyoma and uterine sarcoma.
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Material and Methods

The subjects of the study included a total of 2,382 patients
aged between 20-71 operated for uterine myoma between the
years 2005 and 2008 at our hospital, and in the same period 26
patients diagnosed with uterine sarcoma who were assessed retro-
spectively. Of the 2,382 patients, those with a preoperative serum
CA 125 value were admitted to the study. Those with systemic
and endocrine pathology, additional pelvic pathology other than
uterine myoma, endometrial or ovarian malignity prediagnosis,
and peritoneal acid were excluded from the study. A total of 815
patients who were admitted to the study were diagnosed clini-
cally and sonographically with uterine myoma. The pathological
assessment of the patients was conducted by senior pathologists
working at the pathology laboratory in our hospital. The age,
tumor size, CA 125 values and pathological diagnosis of patients
were recorded. The CA 125 assay was performed by an electro-
chemiluminescence immunoassay (ECLIA) according to manu-
facturer’s instructions. CA 125 range 0.600-5000 IU/ml, sensitiv-
ity 0.60 IU/ml (Roche Diagnostics).

Statistical analysis

The data were analyzed with the SPSS 11.5 package
program. The Shapiro-Wilk’s test was used to test the normal-
ity of distribution for CA 125. Data were expressed as mean ±
standard deviation. Comparisons of CA 125 between independ-
ent groups were performed by Mann-Whitney U and Kruskal
Wallis tests. Receiver operating characteristic (ROC) curves
were employed to describe the performance of CA 125 regard-
ing predictivity of sarcoma. The area under the curve and 95%
confidence interval (CI) were calculated. A p value of < 0.05
was considered statistically significant.

Results

The mean age of women diagnosed with uterine
myoma was 45.74 ± 7.07, and that of those diagnosed
with uterine sarcoma was 53.73 ± 12.54. A statistically
significant difference was observed between these mean
ages (p < 0.001). The mean pelvic tumor size of patients
diagnosed with pathological myoma was 5.71 ± 1.73 cm,
while that of patients diagnosed with uterine sarcoma was
8.57 ± 2.50 cm. The difference was statistically meaning-
ful (p < 0.001). The distribution of patients with respect
to pathological diagnosis and CA 125 values is given in
Table 1. A statistically significant difference was
observed between the preoperative mean CA 125 values
of patients diagnosed with uterine myoma and uterine

sarcoma (p < 0.005). When the groups were assessed
within themselves with respect to CA 125 values, the
group diagnosed with sarcoma was observed to have a
statistically meaningful difference within itself (p <
0.005). When the uterine myoma group was assessed
within itself according to the pathological diagnosis, no
statistically meaningful difference was observed with
respect to CA 125 values. To assess the predictivity of
CA 125 values in the preoperative diagnosis, a ROC
curve was made and the area below the curve was iden-
tified as 0.620 (p < 0.05) (Figure 1). Though the area
below the curve was shown to be significant by the p
value, this was not so according to the 95% CI related to
the area below the curve.

The assessment of CA 125 values in the uterine
sarcoma group showed that women with carcinosarcoma
had higher CA 125 mean values than the other sarcoma
groups. A meaningful difference was observed between
the carcinosarcoma, leiomyosarcoma and endometrial
stromal sarcoma groups (p < 0.001 to p < 0.01). Two
patients pathologically diagnosed with carcinosarcoma
were Stage I-II whereas another four patients were Stage
III-IV. Despite this difference between stages, all patients
displayed high CA 125 values. The distribution of
patients according to surgical stage and their CA 125
values is presented in Table 2. Due to the limited number
of cases, the relationship between staging and CA 125 in
all sarcomas could not be statistically assessed.

Figure 1. — CA 125 predictivity in uterine pelvic masses.

Table 1. — Distribution of patients according to pathological
diagnosis and CA 125 levels.

Pathological diagnosis N CA 125 (IU/ml) p

Uterine Endometrial
sarcoma stromal sarcoma 4 21.50 ± 6.24 < 0.005

Adenosarcoma 2 19.50 ± 0.70
Leiomyosarcoma 14 28.21 ± 18.87 < 0.005
Carcinosarcoma 6 166.92 ± 121.11

Uterine
myoma Lipoleiomyoma 4 18.75 ± 2.87

Leiomyoma 800 21.03 ± 7.61 n.s.
Cellular myoma 11 19.91 ± 5.99

p < 0.005 is significant; n.s. = not significant.

Table 2. — CA 125 averages and surgical stages of patients
diagnosed with sarcoma.

Uterine CA 125 IU/ml Early- CA 125 IU/ml Late- Mean ± SD
sarcoma Mean ± SD stage Mean ± SD stage

(I-II) n (III-IV) n

Endometrial
stromal sarcoma 21.50 ± 6.24 2 16.50 ± 3.53 2 26.50 ± 2.12
Adenosarcoma 19.50 ± 0.70 2 19.50 ± 0.70 0 –
Leiomyosarcoma 28.21 ± 18.87 8 17.12 ± 5.38 6 43.00 ± 20.46
Carcinosarcoma 166.92 ± 121.11 2 242.00 ± 219.20 4 129.50 ± 52.75
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Discussion

Uterine sarcomas are malignancies not easily diag-
nosed preoperatively as they cannot be detected in early
stages through ultrasound or laboratory methods. The
preoperative distinction of uterine sarcomas from uterine
myomas is still difficult. The existence of conservative
treatment options for uterine myoma leads to the post-
ponement of surgical treatment in patients in the repro-
ductive stage, therefore delaying the diagnosis of uterine
sarcoma despite the endometrial sampling and imaging
techniques. There are a limited number of studies focus-
ing on a cost-effective biochemical test which allows
early preoperative diagnosis in the differential diagnosis
of myoma and sarcoma, and no test has yet been identi-
fied with preoperative diagnosis predictivity.

Although serum CA 125 is used commonly for diagno-
sis as well as efficiency of treatment, particularly in
epithelial origin ovarian and endometrial tumors, the lit-
erature does not contain enough data about its use in
uterine sarcomas except case reports.

While CA 125 immune reactivity was not observed in
epithelial and ovarian origin tumors in tissue preparations
examined by using immunohistochemical methods, in
certain sarcomas CA 125 anticore may give immune
reactivity at differing levels [14, 15].

Despite the existence of tissue studies, however, very
few studies have been conducted on serum CA 125 levels
in nonepithelial malign tumors and in mesenchymal
tissue tumors such as leiomyoma, leiomyosarcoma and
rhabdomyosarcoma [16]. Those studies that do exist
involve only a limited number of cases.

In a study comparing 42 leiomyosarcoma and 84
leiomyoma patients, Juang et al. [13] reported a meaning-
fully higher level of preoperative serum CA 125 level in
the leiomyosarcoma group when compared to the leiomy-
oma group. They also reported a difference between the
distributions of CA 125 values between early- and late-
stage leiomyosarcomas in a premenopausal and post-
menopausal patient group. Hoskins and Le also reported
a positive correlation between preoperative serum CA
125 levels and uterine sarcoma stage [17]. 

Parallel to the literature, our study found a higher mean
age in the sarcoma group than in the myoma group [1].
Also in line with the literature, we found that the group
diagnosed with uterine sarcoma had a meaningfully
larger tumor size than the group diagnosed with uterine
myoma [1]. Different from the results of Juang et al. and
Hoskins and Le, we observed that although the preoper-
ative serum CA 125 level may be statistically meaningful
in the differential diagnosis of uterine myoma and uterine
sarcoma in a larger case series, it did not have predictiv-
ity in the 95% CI.

However, when the group causing the difference was
identified, it was seen that within the sarcoma group, the
preoperative serum CA 125 values of carcinosarcoma
patients were higher than other malign and benign
pathologies. The assessment of serum CA 125 levels and
surgical staging of all sarcoma cases did not lead to a sta-

tistically meaningful finding due to the limited number of
cases in the subgroups. The failure to identify a relation-
ship with staging despite the high level of serum CA 125
points to a need for future case series.

In sum, we concluded that in the differential diagnosis
of myoma and uterine sarcoma, the preoperative serum
CA 125 level did not have any predictivity. Additionally,
we did not associate staging and CA 125 in uterine sar-
comas. However, future case series with a larger scale
will help clarify this.
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