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Abstract

A 20-year-old woman presented with a pelvic tumor that caused ab-
dominal protuberance. Transvaginal ultrasonography revealed a 15 
cm mass developed from her uterus. Her cancer antigen 125 (CA125) 
serum level at presentation was 1,570.9 U/mL and lactate dehydro-
genase (LDH) level was 377 U/L. The suspicion was of a malignant 
neoplasm, so we undertook a myomectomy. The pathologic diagnosis 
was a leiomyoma of the uterus. Both the CA125 and LDH serum 
levels dropped unusually rapidly to normal after the operation. Im-
munohistochemical staining for CA125 indicated that the leiomyoma 
was the source of the high level of serum CA125.
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Introduction

Uterine leiomyoma is a common gynecological disorder, and it 
is said that 40-60% of women of reproductive age will at some 
point have one [1]. Although high levels of tumor markers are 
often found in benign gynecological disease, it does not appear 
that leiomyomas have previously been associated with specific 
tumor markers. However, there have been reports of a relation-
ship with serum lactate dehydrogenase (LDH) level. We now 
report a case of a leiomyoma with a highly elevated level of 
cancer antigen 125 (CA125) prior to surgery.

Case Report

A 20-year-old woman suffering abdominal protuberance 

consulted her gynecologist. Transvaginal ultrasonography 
revealed a pelvic tumor. At the first consultation, her serum 
CA125 level was 1,570.9 U/mL and LDH was 377 U/L. The 
levels of carcinoembryonic antigen (CEA) and carbohydrate 
antigen (CA) 19-9 were within normal range. C-reactive pro-
tein (CRP) was modestly increased; however, no other abnor-
mal clinical laboratory results were found. The pelvic tumor 
was suspected to be malignant and she came to our hospital for 
medical treatment.

Our transvaginal ultrasonography showed a 15 cm mass 
developed from the uterus; there was no necrosis present in the 
tumor and no ascites (Fig. 1). The ovaries were not detected. 
The MRI results were the same. The diagnosis based solely on 
imaging analysis was leiomyoma. The high levels of serum 
CA125 and LDH also gave credence to our suspicion that her 
tumor was a leiomyosarcoma or adenomatoid tumor.

We undertook a myomectomy to obtain a histological 
diagnosis. At the operation, neither endometriosis nor adeno-
myosis was detected. The new-born head-sized leiomyoma 
developing from the upper uterine segment was resected. The 
pathologic diagnosis was of a non-malignant leiomyoma of 
the uterus. The hematoxylin-eosin (H&E) staining appearance 
of the tumor was of a typical leiomyoma. Immunohistologi-
cal staining showed positivity for CA125, but there was not 
the luminal structure normally found in an adenomatoid tumor 
(Fig. 2).

After the myomectomy, her elevated serum CA125 level 
began falling, and dropped to a normal level within 1 month. 
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Figure 1. Transvaginal ultrasonography of the pelvic region. A 15 cm 
mass developed from the uterus is shown. There is no evidence of 
ascites or necrosis. Neither ovary is detected
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Her CA125 level has not re-elevated after the operation, even 
during her menstrual period. Her serum LDH level also re-
turned to a normal level of 160 U/L as after operation (Fig. 3).

Discussion

An elevated serum LDH level is often associated with cases 
of leiomyosarcoma [2]. In a report by Goto et al concerning 
serum LDH isozymes, both total LDH and LDH isozyme type 
3 were elevated [3]. There are no reports that LDH levels are 
increased during menstruation in leiomyosarcoma, nor in cas-
es of leiomyoma without a degenerative pattern. The reason 
why her serum LDH level was high before the operation is 
unknown. The timing of the blood sampling was just after an 
exercise interval and that may have caused the elevated serum 
LDH levels [4].

Increased serum CA125 level is associated with ovarian, 
uterine, breast, pancreas, colon, and lung cancers, also endo-

metriosis, adenomyosis, leiomyoma, benign ovarian tumor, 
hepatic cirrhosis, pleuritis, pericarditis, peritonitis, ascites re-
tention, early pregnancy, and menstrual period [5-10]. In the 
present case, the patient had an unusually large leiomyoma and 
the blood sampling was done during menstruation. Regardless, 
the serum CA125 level (1,570.9 U/mL) was abnormally high. 
In the report by Kan et al, the peak level of CA125 during nor-
mal menstruation was 51.8 ± 6.5 U/mL [11].

According to a recent view, the rise of serum CA125 level 
associated with leiomyoma is usually quite small. There are 
only three reports of patients with leiomyoma accompanied by 
very high CA125 level (> 1,000 U/mL). In the report by Cho 
et al, the patient (28 years old) had a subserosal leiomyoma 
and was in early pregnancy [12]. In the Ghaemmaghami et al’s 
report, one patient (46 years old) had an intramural leiomyoma 
and the other patient (16 years old) had multiple leiomyomas 
and a high CA125 level during the menstrual period [13].

Leiomyomas are not normally closely associated with 
any specific tumor markers, although a study by Babacan et al 

Figure 3. The serum CA125 level (upper, green line) fell from 1,570.9 U/mL at presentation, to 197.2 U/mL 1 day after the opera-
tion, to 42.6 U/mL during the next menstruation, and finally to 23.4 U/mL, a normal level, within a month after the operation. A 
re-elevation of the CA125 level did not occur, even during the next menstruation period after the operation. Immediately after the 
operation, the serum LDH level (blue line) also dropped. 

Figure 2. H&E staining (a) and CA125 immunochemistry (b) of the tumor. The spindle-shaped tumor cells have cytologically 
bland, relatively uniform nuclei with fine chromatin and small nucleoli. The cytoplasm is abundant, eosinophilic and fibrillar (a). 
CA125 immunostaining of the same slide showed positive staining of the cytoplasm of tumor cells (b). 
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found an increase in several tumor markers in association with 
uterine leiomyomas [14]. An increase in CA125 levels was 
found in 20% of patients with leiomyoma. The mean CA125 
level of the patients was 27.3 ± 38.1 U/mL. They found that 
the factors related to higher levels of CA125 in patients with 
leiomyoma were larger size (≥ 5 cm), subserosal location, and 
co-existence with adenomyosis. Bischof et al also found that 
large leiomyoma size was strongly associated with higher se-
rum CA125 levels [15]. Indirect effects caused by larger leio-
myoma, such as peritoneal irritation, were proposed to be re-
sponsible for the CA125 elevation.

On the other hand, in the present case, immunostaining 
for CA125 showed positive staining of the leiomyoma. This 
suggests that the leiomyoma was producing the CA125. How-
ever, similar immunohistochemical findings for leiomyomas 
are limited in the literature. Adenomatoid tumors have been 
found positive for CA125 immunostaining [16]. Uterine ade-
nomatoid tumors are typically a solitary mass located subsero-
sally in the posterior wall near the uterine horn. They are often 
grossly similar to a leiomyoma. However, an adenomatoid tu-
mor has bundles of smooth muscle fibers and stroma showing 
the presence of small cystic spaces and clusters of round to 
oval cells. These histological markers were absent in our case.

The serum CA125 level dropped rapidly, from 1,570.9 U/
mL at first consultation to 197.2 U/mL by the day following 
the operation. Considering that the normal half-life of CA125 
in serum is about 5 days [17], the CA125 decline appeared to 
have occurred far too quickly. We now theorize that the serum 
CA125 may have been dropping from the initial reading even 
before the operation. Calculating backwards, the CA125 level 
may have been about 400 U/mL 5 days before the operation, 
and may have continued to fall regardless of performing my-
omectomy.

The reason why the CA125 level might have been spon-
taneously dropping is unknown. In the present case, the leio-
myoma clearly was producing the elevated CA125, although 
the mechanism of the CA125 production by the tumor is also 
unexplained. There may have existed a cycle of CA125 that 
the leiomyoma produced, and the peak may have been during 
menstruation. The high level of CA125 found at first consulta-
tion was well before the operation and was measured during 
menstruation; we may have incidentally observed the highest 
level of CA125 produced by the leiomyoma because of that 
point in the menstrual cycle. After the myomectomy, without 
the leiomyoma, the serum CA125 level was never elevated 
again. In the literature, there are very few previous findings of 
production of CA125 by a leiomyoma. Furthermore, we need 
further exploration of whether the CA125 that the leiomyoma 
produces goes up and down in concordance with the menstrual 
period.

In conclusion, the elevated level of serum CA125 record-
ed at presentation of this unusual case was shown to be pro-
duced by a leiomyoma. It is quite rare that a case of leiomyoma 
is associated with such a high level of CA125. The elevated 
CA125 level is presumed to have already begun to drop sig-
nificantly even before the surgical removal of leiomyoma. The 
mechanism of this unusual fluctuation of serum CA125 related 
to the leiomyoma is still unknown, but others should be aware 
that it does occur.
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