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Gynecological Symptoms Correlated with Immunohistochemical
Aspects of Endometriosis and Adenomyosis
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Endometriosis is a benign disease characterized by the presence of endometrial tissue outside the uterus. It
is more associated to chronic pelvic pain, dysmenorrhea and dyspareunia. Adenomyosis is represented by
the presence of endometrial tissue inside the uterine muscle. We studied, in 100 successive patients,
immunohistochemical markers CD10, CD34 and KI67 in glandular and in stromal cells, in order to assess
the correlation between symptoms and them. We did not find any data reporting these aspects. As CD34 is
an angiogenesis marker and Ki67 is an aggressivity marker, pelvic pain could predict a more aggressive
disease and with a higher spreading capacity in patients with endometriosis. In the same patients, and
dysmenorrhea seems to be related with only with angiogenesis.
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Endometriosis is defined as a benign disease
represented by  the presence of ectopic endometrial tissue
outside the uterine cavity. There are many theories for
developing of ectopic lesions, but there are still controversies
related to that [1]. Adenomyosis is defined as the presence
of endometrial tissue in the uterine muscle wall. In the
past endometriosis and adenomyosis were considered to
be the same disease [2].

Endometriosis is usually associated with infertility,
chronic pelvic pain, dysmenorrhea and dyspareunia; while
adenomyosis can be associated with chronic pelvic pain
and - most of the time - with bleedings [3-8]. Pain is, as
mentioned, one of the most important and frequent
symptoms and, even there are some explanations for that,
mechanisms involving pelvic or uterine pain [9] and
contractions [10-12] are not entirely clarified.

Because of these important clinical features - and
differences - we decided to study for endometriosis and
adenomyosis, three immunohistochemical (IHC)
biomarkers which are probably related to the two entities
– CD10, CD34 and Ki67, as also described by us, previously
[13]. The immunohistochemical marker CD10, while
expressed by hematopoietic neoplasms like acute
lymphoblastic leukemia and follicular lymphomas, it is also
expressed by normal endometrial stromal cells and
endometrial stromal sarcoma [14]. The immuno-
histochemical marker CD3 is a transmembrane
phosphoglycoprotein, which expresses angiogenesis in
tissues [14]. The immunohistochemical marker Ki67 is a
marker of cellular proliferation [14].

We decided to study these three markers considering
their relation to endometriosis and to determine if patients’
symptoms are correlated to their immunohistochemical
expression. Another important reason for this study is that
we did not find articles which have reported a possible
relationship between the three biomarkers and symptoms.

Experimental part
Materials and methods

 In our study we included all 61 successive patients with
endometriosis (group 1) and all 39 successive patients with
adenomyosis (group 2) admitted and surgically treated in
Emergency Clinical County St. Apostle Andrew Hospital
Constanta over a period of three years, between 2015-
2017. We studied all of the patients in terms of admission’s
symptoms, dysmenorrhea, and dyspareunia and
immunohistochemical markers: CD10, CD34, Ki67 (in
glandular and in stromal cells).

The symptoms studied were chronic pelvic pain,
dysmenorrhea and dyspareunia. We excluded from the
study, due to some possible described interreferences,
patients HIV-positive (with a, past, high regional incidence,
especially relevant for the vertical transmission [15]), with
infertility treatment (and possible effects of it [16-18]), with
previous ovarian pathology/surgery [19], cardiomyopathy
[20] or preeclampsia [21-23]. Performed surgery was
standard, adapted to the pathology - as well as the analgesia
method - no unusual methods, capable to bias the
perioperative symptoms [24].
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All cases were reevaluated by two pathologist and
representative samples of each case were selected to test
immunohistochemistr y biomarkers. Immunohisto-
chemical tests were performed on four ìm-thick sections
of formalin-fixed, paraffin-embedded tissue blocks of
cases which were included in our study. After the epitope
retrieval, tissue sections were incubated with the following
antibodies from Biocare Medical (ready-to-use): CD10
(56C6 clone), CD34 (QBEnd 10 clone) and Ki67 (SP6
clone). We used 3,3’diaminobenzidine (DAB) as
chromogen, with brown staining. Sections were finally
counterstained with Mayer’s Hematoxylin. A positive
membrane immunostain of stromal cell for CD10 was
classified in positive and negative [25]. CD34 immunostain
was considered to be positive if there was present a
distinctive brown color in the membrane of the endothelial
cells or stromal cells. Also, if a brown staining was
observed in more than 5 cells, it was considered to be a
positive nuclear reaction for Ki67antibody [26]. CD 10 and
CD 34 were studied for the stromal cells; meanwhile Ki67
was studied for both glandular and stromal components.

Experimental data were analyzed with statistical
software IBM SPSS Statistics 23. The procedures used
were: descriptive statistics (to characterize of discrete and
continuous variables defined in the data base),
nonparametric statistical tests (Chi-squared test for
association, correlation between two variables, in order to
determine somehow the ratio risk/chance OR, Chi-squared
test for the comparison of two proportions) [27-30].

Results and discussions
IHC biomarker CD10 was positive for all patients of the

two groups, confirming the presence of endometrial
stromal cells and the diagnosis of endometriosis. CD10
immunohistochemical biomarker is used to detect ectopic
endometrial tissue presented outside the uterus. It confirms
the diagnosis of endometriosis for the cases which have
uncertain pathological diagnosis [25].

Biomarker CD34 was positive for 18 patients (29.5%) in
group 1 and 8 (20.5%) patients in group 2. It was negative
for 43 patients (70.5%) in group 1 and 31 patients (79.5%)
in group 2. We decided to study IHC biomarker CD34
because of the possible relation to endometriosis and
adenomyosis - as CD34 expresses angiogenesis - a possible
pathophysiological change, in presence of a new tissue in
an abnormal position. Wingfield M et al. used IHC
biomarker CD34 to identify endothelial cells in
endometrium of women with endometriosis and from a
control group. He identified an increased number of
proliferating endothelial cells in endometrium of women
with endometriosis and he concluded that this is the reason
why this endometrium can implant and survive in ectopic
sites [31]. Meenakshi M et al. described a vascular
involvement in adenomyosis [32].

Ki67 for glandular cells was positive for 25 patients (41%)
in group 1 and for 13 patients (33.3%) in group 2. It was
negative for 36 patients (59%) in group 1 and 26 patients
(66.7) in group 2. Ki67 for stromal cells was positive for 54
patients (97.4%) in group 1 and all patients in group 2. It
was negative for 7 patients (11.5%) in group 1 and one
patient (2.6%) in group 2. The Ki67 marker is an expression
of increased cell dissemination activity and it is directly
correlated with the severity (stage) of endometriosis [26,
33]. Jehn-Hsiahn Yang et al. stated that a high Ki67 index
can predict the developing of an adenomyotic lesion [34].

Regarding chronic pelvic pain, in group 1, 14 patients
had pain and 14 patients were asymptomatic. In group 2,
there were 12 patients with pain and 27 patients without
it.

Biomarker CD34 was positive for 18 patients in group 1
- 17 patients with pain, and one asymptomatic. For group
2, there were 8 patients positive for CD34 - one with pelvic
pain and 7 asymptomatic (fig. 1). IHC biomarker CD34
was negative for 30 patients with pelvic pain, and for 13
asymptomatic patients, in group 1. It was also negative in
11 patients with pelvic pain and in 20 asymptomatic
patients, in group 2.

Fig. 1. Repartition (%) of patients with CD34 positive and chronic
pelvic pain in both groups

 There was a statistically significant difference according
to the presence or the absence of chronic pelvic pain in
group 1 in patients with CD34 positive or negative (p =
0.037 < 0.05). Hence, there could be a higher probability
of patients with CD34-positive samples to express pain.
Or, in reverse, patients with more pelvic pain could harbor
a disease with more angiogenesis - so, more aggressive.

A non-significant statistical difference according to the
presence or the absence of chronic pelvic pain was found
in group 2 (p = 0.209  > 0.05).

Biomarker Ki67 for glandular cells was positive, in 14
patients with chronic pelvic pain, and in 11 patients without
it. It was negative in 33 patients with pain and in 3 patients
without. In group 2, this biomarker was positive in 5 patients
with pain and in 8 patients without. Conversely, it was
negative, in this group, for 7 patients with pelvic pain and in
19 individuals without.

There was a statistically significant difference according
to the presence or the absence of chronic pelvic pain in
group 1 in patients with Ki67 for glandular cells positive or
negative (p = 0.001 < 0.05). We could observe, therefore,
a correlation in-between the positivity of this
immunomarker and the presence of chronic pelvic pain. A
non-significant statistical difference was noted in group 2
(p = 0.462 >  0.05).

Fig. 2.Repartition (%) of patients with chronic pelvic pain Ki67
positive in glandular cells in both groups
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Biomarker Ki67 for stromal cells was positive for 43
patients in group 1 with chronic pelvic pain and in 11 patients
without pain. It was, in the same group, negative for 6
patients with pelvic pain and one asymptomatic patient.
This biomarker was positive for 12 patients with the
symptom and in 26 individuals without. It was negative
only for one asymptomatic patient.

There was no statistically significant difference
according to the presence or the absence of chronic pelvic
pain in group 1 in patients with Ki67 for stromal cells positive
or negative (p = 0.562 > 0.05). A non-significant statistical
difference was equally noted in group 2 (p = 0.499 > 0.05).

Another important symptom for admission in hospital
was dysmenorrhea. For group 1, 42 patients had
dysmenorrhea, while in group 2, only 10 patients had this
symptom.

As we noticed earlier biomarker CD10 was positive for
all patients with or without dysmenorrhea, for both of the
groups.

In group 1, biomarker CD34 was positive for 16 patients
with dysmenorrhea and for 2 patients without this
symptom. IHC CD34 was negative for 26 patients with
dysmenorrhea and for 17 patients without the symptom.
In group 2, it was positive for one patient with the symptom
and for 7 patients without it (fig. 4). In the same group, IHC
CD34 was negative for 9 patients with dysmenorrhea and
22 patients without the symptom.

There was a statistically significant difference according
to the presence or the absence of dysmenorrhea in group
1 in patients with CD34 positive or negative (p = 0.029 <
0.05). It seems that dysmenorrhea is associated with the
expression of CD34 in patients of group 1. For group 2,
even if the absence of this symptom appeared to be
associated to CD34 expression the statistical difference
was non-significant (p = 0.340 > 0.05).

Biomarker Ki67 for glandular cells was positive for 10
patients with dysmenorrhea and 15 patients without this
symptom, in group 1. IHC Ki67 for glandular cells was
negative for 31 patients with dysmenorrhea and 5 patients
without it, in the same group.  In group 2, IHC Ki67 for
glandular cells was positive for 4 patients with
dysmenorrhea and 9 patients without dysmenorrhea (fig.
5). IHC Ki67 for glandular cells was negative for 6 patients
with dysmenorrhea and 20 patients without this symptom
in group 2. It seems that the absence of dysmenorrhea, in
both groups, is more associated to a positive expression of
IHC biomarker Ki67 in glandular cells.

Fig.3. Repartition (%) of patients with chronic pelvic pain and Ki67
positive in stromal cells in both groups

Fig. 4. Repartition (%) of patients with CD34 positive and
dysmenorrhea in both groups

Fig. 5. Repartition (%) of patients with dysmenorrhea and Ki67
positive in glandular cells in both groups.

There was a statistically significant difference according
to the presence or the absence of dysmenorrhea in group
1 in patients with Ki67 for glandular cells positive or negative
(p < 0.001 < 0.05). The same correlation was, statistically,
non-significant in group 2 (p = 0.604 > 0.05).

Biomarker Ki67 for stromal cells was positive for 39
patients with dysmenorrhea and 15 patients without it, of
group 1. Biomarker Ki67 for stromal cells was negative in
group 1, in 3 patients with dysmenorrhea and 4 patients
without the symptom.   IHC Ki67 for stromal cells was
positive for 10 patients in group 2 with dysmenorrhea and
28 patients of group 2 without the symptom (fig. 6). In the
same group, it was negative only in one patient without
dysmenorrhea.

There was no statistically significant difference
according to the presence or the absence of dysmenorrhea
in group 1 in patients with Ki67 for stromal cells positive or
negative (p = 0.114 > 0.05). The same correlation was
statistically non-significant, in group 2 (p = 0.552 > 0.05).

Dysmenorrhea was associated mostly to a positive
expression of IHC Ki67 in stromal cells of patients in group
1, contrarily to group 2, in which the positivity is associated
to absence of this symptom.

Fig. 6. Repartition (%) of patients with dysmenorrhea and Ki67
positive in stromal cells in both groups
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Twenty-nine patients of group 1 and 6 patients of group
2 had dyspareunia as a symptom for the hospital admission.

Biomarker CD10 was positive for all the patients - with
or without dyspareunia -in both groups.

Biomarker CD34 was positive for 9 patients with
dyspareunia and for 9 patients without dyspareunia in group
1. IHC CD34 was negative in group 1, in 20 patients with
dyspareunia and 23 patients without the symptom.
Biomarker CD34 was positive only for the 8 patients in
group 2, without dyspareunia (fig. 7). In group 2, it was
negative for 6 patients with dyspareunia and 25 patients
without the symptom.

statistical difference was recorded in group 2 (p = 0.346
> 0.05).

Biomarker Ki67 for stromal cells was positive for 27
patients with dyspareunia and 27 patients without this
symptom, in group 1 (fig. 9).  It was negative for 2 patients
with dyspareunia and 5 patients without the symptom, in
the same group. IHC Ki for stromal cells was positive for 6
patients with dyspareunia and 32 patients without it, in
group 2 - and it was negative only for one patient without
dyspareunia.

Fig. 7. Repartition (%) of patients with CD34 positive and
dyspareunia in both groups.

There was no statistically significant difference
according to the presence or the absence of dyspareunia
in group 1 in patients with CD34 positive or negative (p =
0.804>0.05). The same insignificant difference was
observed in group 2 (p = 0.176 > 0.05).

Biomarker Ki67 for glandular cells was positive for 6
patients with dyspareunia and 19 patients without the
symptom, in group 1. Biomarker Ki67 for glandular cells
was negative for 22 patients with dyspareunia and 14
patients without it, in the same group. In group 2, IHC Ki 67
for glandular cells was positive for 3 patients with
dyspareunia and 10 patients without this symptom. In the
same group, biomarker Ki67 for glandular cells was
negative for 3 patients with dyspareunia and 23 patients
without it. The absence of dyspareunia was, therefore,
associated more to the IHC Ki67 expression in glandular
cells, for patients of both groups (fig. 8).

Fig. 8.  Repartition (%) of patients with dyspareunia and Ki67
positive in glandular cells in both groups.

Fig. 9. Repartition (%) of patients with dyspareunia and Ki67
positive in stromal cells in both groups

There was no statistically significant difference
according to the presence or the absence of dyspareunia
in group 1 in patients with KI67 in stromal cells positive or
negative (p = 0.285> 0.05). The same non-significant
statistical difference was reported in group 2 (p = 0.666>
0.05).

Conclusions
In our study, it seems that, in patients with

endometriosis, chronic pelvic pain and dysmenorrhea are
associated with the expression of IHC CD34. While pelvic
pain seems to be associated with the expression of Ki67 in
glandular cells, the absence of dysmenorrhea is related
with the same IHC.

As CD34 is an angiogenesis marker and Ki67 is an
aggressivity marker, pelvic pain could predict a more
aggressive disease and with a higher spreading capacity
in patients with endometriosis. In the same patients, and
dysmenorrhea seems to be related with only with
angiogenesis.

There was a tendency (although not statistically
significant) for chronic pelvic pain and dysmenorrhea to
be related to the presence of Ki67 in stromal cells, in
endometriosis samples. The same, non-significant relation
was observed between dyspareunia and CD34 and the
absence of dyspareunia and Ki67 glandular. Equally, a non-
significant correlation could be seen, in patients with
adenomyosis, in-between the absence of pelvic pain,
dysmenorrhea and dyspareunia and all three biomarkers.
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