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Abstract
Objective To evaluate the factors responsible for Xuc-
tuation of CA125 levels during menstrual cycle
Methods The study was performed with patients who
had undergone hysterectomy for benign gynecological
disease (group I, n = 30) and patients who had under-
gone laparoscopy for tubal ligation (group II, n = 30)
or for investigation of pelvic cause of infertility (group
III, n = 24) and showed normal laparoscopic Wndings.
In groups II and III, blood samplings for serum CA125
determination were performed in menstrual and no-
menstrual period. In group I, sampling times were
determined by using estrogen and progesterone levels.
Mean serum CA125 concentrations were compared
using one-way analysis of variance (ANOVA) for mul-
tiple group comparisons and paired t test for within-
group comparisons.
Results Intra-individual serum CA125 concentrations
of group I was not signiWcantly diVerent (P > 0.05). In
group II, mean menstrual CA125 concentration was on
average 18.2% higher than that of non-menstrual con-
centration (P < 0.001). Group III showed a similar pat-
tern to that of group II, with a diVerence of 22%
(P < 0.001). Mean CA125 concentration of group I in
both menstrual and non-menstrual period was lower
than those of groups II and III (P < 0.001). However,
there was no signiWcant diVerence between groups II
and III when compared with the corresponding

menstrual and non-menstrual CA125 concentrations
(P > 0.05).
Conclusion Endometrium is responsible for the cyclic
changes in serum CA125 concentration during men-
strual cycle

Keywords CA125 · Menstrual cycle · Retrograde 
menstruation

Introduction

CA125 is a high molecular weight glycoprotein
expressed on the cell surface of embryonic colemic epi-
thelium. Its presence on the epithelium of the fallopian
tubes, endometrium, endocervix, as well as on the peri-
toneum, pleura and pericardium have been demon-
strated [1]. Many authors have reported a data on
serum CA125 concentrations throughout the spontane-
ous or stimulated cycle and demonstrated the Xuctua-
tion of CA125 levels during the menstrual cycle [2, 3].
However, less is known about factors involved in this
Xuctuation. Proliferation of granulosa and theca cells,
disintegration of endometrium during menstruation
and peritoneal irritation due to seeding of endometrial
cell via retrograde menstruation have been proposed
[4, 5], but exact mechanism is still unclear (Table 1).

We aimed to evaluate the factors that may inXuence
serum CA125 concentration during menstrual cycle

Materials and methods

Patients with a history of hysterectomy as a part of
treatment of benign gynecological disease and patients
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who had undergone laparoscopy for either tubal liga-
tion or investigation of pelvic cause of infertility were
inculuded in the study. Group I comprised of 30
women (aged 34–42 years) with no episode of hot
Xushes and serum FSH < 15 IU, E2 > 40 pgml¡1 but a
history of hysterectomy as a part of treatment of
benign gynecological disease. Group II comprised of
30 patients (aged 30–39 years) who showed regular
menstrual cycle and underwent laparoscopic tubal liga-
tion. Group III comprised of 24 patients (aged 18–
34 years) who showed regular menstrual cycle and
underwent laparoscopy for investigation of infertility.
All these patients had no evidence of disease that could
interfere with the interpretation of CA125 levels such
as endometriosis, pregnancy, pelvic inXammatory dis-
ease, leiomyoma, tuberculosis, endometrial–tubal or
ovarian cancer. At least 3 moths after surgery, blood
samplings were performed for serum CA125 determi-
nation in menstrual period (days 2–4, since the start of
menstruation) and non-menstrual period (days 10–15,
since start of menstruation). Since patients with hyster-
ectomy (group I) had no menstrual eZux, sampling
times were determined by using estrogen and proges-
terone levels.

All the serum samples were collected by venipunc-
ture and stored at ¡35°C until assay. We used the
electrochemiluminescence immunoassay (Elecsys®
Systems, Roche Diagnostics, Turkey) for CA125 deter-
mination. Mean serum CA125 concentrations were
compared by one-way analysis of variance (ANOVA)
and ScheVe F procedure for multiple group compari-
sons and paired t test for within-group comparisons.

Results

Mean CA125 concentrations of patients with hysterec-
tomy (group I) were 8.8 and 8.5 Uml¡1 at menstrual
and non-menstrual samplings, respectively. Although
slight diVerence was observed between these two mea-
sures, it was not statistically signiWcant (P > 0.05).

Mean CA125 concentrations of women with tubal liga-
tion (group II) in menstrual and non-menstrual period
were 13.6 and 11.5 Uml¡1, respectively. In this group,
mean menstrual CA125 concentration was average
18.2% higher than that of non-menstrual CA125 con-
centration (P < 0.001). The patients with normal lapa-
roscopic Wnding (group III) showed a similar pattern to
that of women with tubal ligation, with a diVerence of
22% (P < 0.001). Mean serum CA125 concentrations
of these patients were 12.2 and 10 Uml¡1 in menstrual
and non-menstrual periods, respectively. Mean CA125
concentrations of group I, both in menstrual and non-
menstrual period, was lower than those of groups II
and III (P < 0.001). However, there was no signiWcant
diVerence between groups II and III with respect to
corresponding menstrual and non-menstrual CA125
concentrations.

Discussion

There is a controversy about CA125 Xuctuation in
menstrual cycle. Zeimet et al. [2] reported that the
physiological CA125 level is linearly elevating from
middle proliferative phase to the early secretory phase,
slowly falling during middle secretory phase and rising
to the late secretory phase. Jager et al. [6] also sug-
gested that CA125 levels in sera of apparently healthy
women depend on the phase of their menstrual cycles.
Contrarily, Zweers et al. [3] reported no Xuctuation of
CA125 levels during spontaneous cycle. In the present
study we found signiWcant changes of CA125 serum
levels throughout the menstrual cycle in both groups II
and III. It seems that mean CA125 concentration are
increasing during menstruation when compared to the
non-menstrual CA125 levels. On the other hand,
women who had undergone hysterectomy showed no
CA125 Xuctuation.

There is no shared point of view regarding the con-
tribution of endometrium, fallopian epithelium or
ovarian epithelium on serum CA125 Xuctuation during

Table 1 CA125 level of groups at menstrual (M) and non-menstrual (NM) periods

Data were presented as mean § SD (range)

*Paired t test for within-group comparison, **ANNOVA for multiple groups comparison

Group I Group II Group III P

Age (years) 38 § 3.5 (34–42) 32 § 2.5 (30–39) 28 § 4.6 (18–34) <0.001**
M
CA125 (Uml¡1)

8.8 § 2.5 (4.2–15.8) 11.5 § 4.3 (4.6–18.5) 10.1 § 4.7 (5.5–24.2) <0.001**

NM
CA125 (Uml¡1)

8.5 § 1.5 (3.6–13.5) 13.6 § 4.5 (6.2–21.5) 12.2 § 4.8 (5.4–20.5) <0.001**

P >0.05* <0.001* <0.001*
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menstrual cycle. Jager et al. [6] proposed that in the
spontaneous cycles, the follicle is responsible for cyclic
release of CA 125 into the systemic circulation. They
found that CA125 serum levels are reXecting follicular
development, which involves proliferation of theca and
granulosa cells, and suggested that CA125 is derived
from one of these ovarian components. The opposite
results were presented by Mordel et al. [7], who
reported that intrafollicular CA 125 secretion is not
connected with follicular steroidogenesis. Similarly,
Phocas et al. [8] concluded that ovarian steroidogenesis
is unlikely to aVect ovarian CA 125 production and
Jimena et al. [9] did not establish any correlation
between gonadotropin and gonadal steroid hormone
and CA125 levels.

The hypothesis that ovary is the source of serum
CA125 could not be conWrmed also in the study of Zei-
met et al. [2], who studied the CA125 reactivity of ovar-
ian tissue, fallopian tissue, endometrial tissue and
endometrial epithelium in relation to CA125 concentra-
tions and reported that higher tissue concentrations are
within the endometrium. Moreover, cyclic changes in
the tissue CA125 content are only seen in the endome-
trium. This led them to conclude that the endometrium
is responsible for the cyclic changes in serum CA125
concentration, although the mechanism involved in the
shedding of CA125 into the circulation remains to be
elucidated. The higher serum CA125 concentration
measured in the Wrst trimester pregnancy, and patients
with hydatidiform mole, where a great deal changes are
taking place within endometrium support this hypothe-
sis. In the present study, since patients who underwent
hysterectomy showed no Xuctiotion in the presence of
functional ovary, we believe that the role of ovarian
changes during menstrual cycle has insigniWcant role in
Xuctuations of CA125 or it needs the presence of func-
tional endometrium to be eVective.

An alternative hypothesis to explain menstrual
CA125 Xuctuation has been put forward by Kenemans
et al. [5]. They claimed that the seeding of endometrial
tissue transported via the tubes into the peritoneal cav-
ity result in local inXammatory reaction and subse-
quent CA125 elevation. In the present study, since we
found no diVerence between serum CA125 concentra-
tions of women with bilateral tubal ligation and those
of women with normal tubes, we conclude that tubal
reXux could not explain the increase of serum CA125
during menstruation. In line with our result, Check and
Vetter [10], who investigated whether the concept of

tubal reXux could explain the high level of CA125
observed during the Wrst trimester of pregnancy, found
out equal CA125 concentrations in both patients with
and without tubal ligation.

In the light of literature and results of present study
we conclude that disintegration of endometrium that
demolish tissue-blood barrier for a short interval dur-
ing menstruation may be responsible for Xuctuation of
CA125 during menstrual cycle, but there might be a
point as a possible bias of the interpretation because
ruling out of presence of disseminated and minor foci
of endometriosis in the pelvic peritoneum in all cases
showing Xuctuations of CA 125 might have been a diY-
cult task to do even by precise laparoscopy.
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