CD10, CD34 and Ki67 Immunohistochemical Markers Expression
in Endometriosis and Adenomyosis
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Endometriosis is a benign disease represented by existence of endometrial tissue outside the uterine cavity.
Considered in the past a type of endometriosis, adenomyosis is, presently, described as a possible different
entity, comparative to endometriosis. That is the reason why we decided to study two groups of patients -
one with endometriosis and one with adenomyosis - in order to determine if they are one and the same
disease. We included all successive patients admitted and surgically treated in the Emergency Clinical
Hospital Constanta between 2015-2017, and, after applying the selection criteria, we assessed 61 patients
(group 1) diagnosed with endometriosis - ovarian, cervical, caesarian section scar - and 39 patients (group
2) with adenomyosis. We studied all patients in terms of age, parity, lesions’ size, admissions’ symptoms,
chronic symptoms and immunohistochemical markers CD10, CD34, Ki67. We chose there three markers
because of their possible relation to endometriosis and because we were unable to find data regarding the
comparison of CD34 or Ki67 expression in endometriosis and adenomyosis and because we did not find
articles that reported the expression of these three immunohistochemical markers, combined, for either
endometriosis or adenomyosis. According to our study, it seems that endometriosis and adenomyosis are
different clinically with regard of age and dysmenorrhea, but there was no statistical difference between the
studied immunohistochemical biomarkers’ expression in samples of patients with endometriosis or

adenomyosis.
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Endometriosis is a benign disease represented by
detection of endometrial tissue outside the uterine cavity
[1]. It can be found anywhere in the peritoneal cavity: on
the ovaries, the fallopian tubes, on the peritoneum, the
uterosacral ligaments, the Pouch of Douglas, the rectal-
vaginal septum and also in caesarian-section scars,
laparoscopy or laparotomy scars, on the bladder, bowels,
colon, appendix, and rectum [1].

Adenomyosis, considered in the past a type of
endometriosis, is represented by the presence of
endometrial tissue in the uterine muscle wall. There are
three different types of adenomyosis - focal adenomyosis,
focal adenomyoma and diffuse adenomyosis. Some of the
theories include tissue trauma or some vaginal injury,
which determines inflammation and leads to increased
macrophages and cytokines which migrate into the uterine
myometrium. Another interesting theory would be
extension of deep infiltrating endometriosis from outside
into the uterine wall [2].

There s, still, a very important question: endometrioma
and adenomyoma are the same entity or are they different?
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That is the reason why we decided to study two groups
of patients - one with endometriosis (all types) and the
other one with adenomyosis. We studied the two groups
by comparing the immunohistochemistry (IHC) expression
of CD10, CD34 and Ki67, together with the patients’ age
and admission symptoms.

The IHC marker CD10 is known to be expressed by
hematopoietic neoplasms like acute lymphoblastic
leukemia and follicular lymphomas, normal endometrial
stromal cells and endometrial stromal sarcoma [3].

The IHC marker CD34 represents a transmembrane
phosphoglycoprotein, which was first identified on
hematopoietic stem and progenitor cells and expresses
angiogenesis in tissues [3].

The IHC marker Ki67 is a cellular proliferation marker
[3].
We decided to study these three markers considering
their relation to endometriosis and to determine if they have
the same expression for endometriosis and adenomyosis.
Another important reason for this study was that we did
not find articles which have studied all the three biomarkers
together for endometriosis and adenomyosis.
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Experimental part
Material and methods

In our study we included all successive patients admitted
and surgically treated in the Emergency Clinical Hospital
Constanta over a period of three years, between 2015-
2017. Sixty-one patients (group 1) were diagnosed with
endometriosis - ovarian, cervical, caesarian section scar -
and 39 patients (group 2) with adenomyosis. We studied
all patients in terms of age, parity, lesions’ size, admissions’
symptoms, chronic symptoms and immunohistochemical
markers CD10, CD34, Ki67.

All diagnostics were confirmed by pathology. They were,
all, reevaluated by two pathologist and representative
samples of each patient were selected for immuno-
histochemistry. Immunohistochemical tests were
performed on four pum-thick sections of formalin-fixed,
paraffin-embedded tissue blocks of cases included in the
present 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
Haematoxylin. A positive membrane immunostain of

stromal cell for CD10 was classified in weak, moderate
and strong [4]. CD34 immunostain was considered positive
if a distinctive brown color was present in the membrane
of the endothelial cells or stromal cells. A positive nuclear
reaction for Ki6é7antibody was considered if a brown
staining was noticed in more than 5 cells [5].

Experimental data were analyzed with statistical
software IBM SPSS Statistics 23. The procedures used
were: descriptive statistics (to characterize discrete and
continuous variables defined in the data base), Graphics,
Nonparametrical statistical tests (Chi-squared test for
association, correlation between two category variables,
in order to calculate, in specific circumstances, the risk/
chance ratio OR, and Chi-squared test for the comparison
of two proportions) [6-9].

Results and discussions

The majority of patients from the group with
endometriosis were between 30- 40 years (34 patients -
55.7%), while the respective highest incidence of the
patients in the adenomyosis group was in the 40-50 years
age interval (30 patients - 76.9%) (table 1). This was not
unusual, as adenomyosis and endometriosis are
gynecological diseases that are usually common for

Table 1
PATIENTS’ AGE IN THE TWO STUDY GROUPS
Age (years) Total
[20-30) | [30-40) | [40-500 | [30-60) | [60-70)
Group | Endometriosis | Count 7 34 12 1 1 a1
%% within Group 11.5% 35.T% 20.5% 1.6% 1.6% | 100.0%
‘%deﬂgmj‘rggis Count Q 4 30 4 1 39
%% within Group 0.0% 10.3% T6.8% 10.3% 26% | 100.0%
Total Count 7 38 42 5 2 100
%% within Group 7.0% 38.0% 42.0% 3% 20% | 100.0%
CD10 Total
‘eak  Moderate Intense Table 2
CD10
positive [positive positive MNegative IMMUNOHISTOCHEMICAL
BIOMARKER'’S
Grouvp Endometriosis Count [ 52 3 Q 61 EXPRESSION IN
SAMPLES FROM
% within Group 0.9% 83.2% 4.9% 0.0%| 100.0% PATIENTS WITH
ENDOMETRIOSIS OR
Adenomyosiz  Count 3 31 1] 0 39 ADENOMYOSIS
%% within Group 20.3% 79.3% 0.0% 0.0%( 100.0%
Total Count 13 a3 3 1 100
%% within Group 13.0% 23.0% 3.0% 1.0%| 100.0%
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Fig. 1. CD10 immunohistochemical biomarker’s expression (%) in
samples from patients with endometriosis or adenomyosis

women of reproductive age. The average age for women
with adenomyosis is about 40 years [4].

Patients with endometriosis were younger than patients
with adenomyosis. There was a statistical difference
concerning the age in the two groups (p < 0.001, Chi-
Square Test). Interestingly, there were 5 patients in
menopause in the adenomyaosis group and two in the other
one.

Thirty patients from group 1 and only 4 from group 2
were infertile. There was a statistical correlation between
fertility and each of the two groups. Infertility was more
associated to endometriosis than to adenomyosis (p =
0.001 < a = 0.05, Chi-Square Test). Our results are
concordant with the available data, as approximately 10%
of women are diagnosed with endometriosis, but usually
it appears in infertile women (40%) [10, 11].

The majority of patients from group 2 (35 patients -
89.7%) had uterine leiomyomas, while only one patient of
group 1 was diagnosed with the respective condition.

Dysmenorrhea was mostly associated to group 1, with
42 patients (68.9%), compared with group 2, in which only
10 patients (25.6%) reported it. There was a statistical
correlation between the two parameters - group and
dysmenorrhea (p < 0.001 < a = 0.05, Chi-Square Test).
There was a calculated possibility of 6.41 times bigger to
find a patient with dysmenorrhea in group 1 than in group
2

In our study, the biomarker CD10 was positive for all the
patients, in both groups, thus confirming the presence of
endometrial stromal cells (p = 0.143 > a = 0.05, Chi-
Square Test) (table 2, fig. 1). It was moderately positive in

52 patients (85.2%) of group 1 and 31 patients (79.5%) of
group 2. There was no statistical correlation between the
degree of positivity of CD10 and the size of endometriotic
or adenomyotic lesions.

Our data were logically relevant and confirm the
correctness of the inclusion process, as the immuno-
histochemical marker CD10 is largely expressed by
stromal endometrial cells located outside the uterus. It can
certify the diagnosis of endometriosis [4]. It can be also
used for women with minimal disease, to confirm the
diagnosis [12].

IHC biomarker CD34 was moderately positive in the
stromal cells of 18 patients (29.5%) in group 1 and in 7
patients (17.9%) in group 2. It was negative in 43 patients
(70.5%) in group 1 and 31 patients (79.5%) in group 2 (table
3, fig. 2). There was no statistical difference between the
two groups (p = 0.213 > a = 0.05, Chi-Square Test).
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Fig. 2. CD34 immunohistochemical biomarker’s expression in
samples from patients with endometriosis or adenomyosis

Immunohistochemical marker CD34 is used to identify
endothelial cells. Women with endometriosis have an
increased cell proliferation in their endometrium. This
suggests that the respective endometrium can implant
itself and survive in ectopic locations, outside the uterine
cavity [13]. Meenakshi M et al. observed a phenomenon
of vascular involvement in adenomyosis. When it is
widespread, a neoplastic process may be considered. This
vascular pattern may sustain a new theory of developing
adenomyosis from the cells that are intimately situated to
myometrial blood vessels, probably multipotential
perivascular cells [14]. The important relation of CD34 with

CD34 IMMUNOHISTOCHEMICAL BIOMARKER’S EXPRE;glk())IE I3N PATIENTS WITH ENDOMETRIOSIS OR ADENOMYOSIS
CD34
Weak Moderate
positive positive Negative Total
Group | Endometriosis | Count 0 13 43 61
% within Group 0.0% 20.3% 70.3% 100.0%
Adenomyosiz | Count 1 7 31 39
% within Group 1.6% 17.9% 79.5% 100.0%
Total Count 1 25 74 100
% within Group 1.0% 23.0% 74.0% 100.0%
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Ki67 Glandular cells
Moderate Intense
positive positive Negative Total
Group | Endometriosis | Count 19 6 36 61 Table 4
K167 IMMUNOHISTOCHEMICAL
Y& within Group 31.1% o.8% 58.0% 100.0% | BIOMARKER'S EXPRESSION IN
GLANDULAR CELLS FOR
ADENOMYOSIS
Y& within Group 30.8% 26% 66.7% 100.0%
Total Count 3l 7 62 100
Yo within Group 31.0% T0% 62.0% 100.0%

endometriosis and adenomyosis was the reason why we
decided to determine if there is a correlation between the
two groups. We could not find in the literature a study
comparing the expression of this immunohistochemical
marker in-between endometriosis and adenomyosis.

For group 1, IHC biomarker Ki67 (in glandular cells) was
positive in 25 patients (40.9%) and negative in 36 patients
(59.0%). Patients in group 2 expressed almost the same
proportion - 13 patients positive (33.4%) and 26 patients
negative (66.7%) (table 4, fig. 3). There was no significative
difference, on this regard, between the two groups (p =
0.213 > a = 0.05, Chi-Square Tests) (fig. 3).
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Fig. 3. Ki67 glandular (Ki67 Cg) immunohistochemical biomarker’s
expression in samples from patients with endometriosis or

The biomarker Ki67 in stromal cells was moderate
positive in 49 patients (80.3%) and negative in 7 patients
(11.5%) in group 1. In group 2 patients, it was moderate
positive for 37 patients (94.9%) and negative in one patient
(2.6%) (table 5, fig. 4). There was no statistical difference
between the two groups for IHC Ki67 in stromal cells (p =
0.052 > a = 0.05, Chi-Square Tests) (fig. 4).

Jehn-Hsiahn Yang et al. observed that a high Ki67 index
inimmunohistochemistry can be predictive for developing
adenomyosis [15]. On the other hand, Matsumoto Y et al.
studied the bcl-2 gene expression for apoptosis and Ki67
expression as a proliferative marker. They observed that
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Fig. 4.Ki67 stromal (Ki67 Cs) immunohistochemical biomarker’s
expression in samples from patients with endometriosis or

. adenomyosis
adenomyosis
Ki67 Stromal cells
Weak Moderate Intenze
it iti Negati Total
Table 5 positive positive positive egatve
KI67 IMMUNOHISTOCHEMICAL [ s Erdometioss | Cout 5 I ; - =1
BIOMARKER'’S EXPRESSION IN
STROMAL CELLS SAMPLES 3% within Group 0.0% §0.3% §3% IS | 100.0%
FROM PATIENTS WITH FOR
ENDOMETRIOSIS AND -
Adenomy Count 7
ADENOMYOSIS oHyesE o ! 3 0 ! 39
Ye within Group 2.6% 94.9% 0.0% 2.8% | 100.0%
Total Count 1 84 3 8 100
Ye within Group 1.0% 86.0% 3.0% 8.0%: | 100.0%
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Ki67 was expressed by glandular epithelium of ectopic
endometrium, without correlation to menstrual phases. In
the secretory phase, this immunohistochemical marker
was less expressed by eutopic endometrium in functional
and basal layers. This is the reason why they concluded
that adenomyotic lesions have no origin in the basal
endometrium [16]. Because of these data we decided to
study the IHC biomarker in both glandular and stromal cells.
As for CD34, we could not find in the literature a study
comparing the expression of Ki67 immunohistochemical
marker in-between endometriosis and adenomyosis.
Neither could we find data concerning the concomitant
expression of CD10, CD34 and Ki67 either for endometriosis
nor for adenomyosis. This leads to the logical assertion of
the non-available comparison of endometriosis and
adenomyosis regarding the bundle CD10, CD34 and Ki67.

Conclusions

Although, in our study, there were significant clinical
statistical differences in-between groups with regard to
age and dysmenorrhea, immunohistochemical markers
CD10, CD34 and Ki67 (glandular or stromal) were similarly
expressed in the samples from patients with
endometriosis or adenomyosis.

We did not find articles that studied the expression of
these three immunohistochemical markers, combined, for
either endometriosis or adenomyosis. We were, equally,
unable to find data regarding the comparison of CD34 or
Ki67 expression in endometriosis or adenomyosis.
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