
Introduction

Endometrial carcinomas (EC) are the most common ma-

lignant tumours of the female genital system and the sev-

enth most common cancer type in women worldwide while

they are the fourth most frequently seen cancer type after

breast, lung, and colorectal cancer cases in developed coun-

tries [1]. In Turkey, the incidence of EC is 5.38 cases per

100,000 and it is the second most frequently seen cancer of

female genital tract (2). Since it is very commonly observed

and a very critical tumor type with respect to human health,

many factors which play roles in its progression course

have been subjected to investigate in determining diagno-

sis, treatment, and prognosis.

Matrix metalloproteinases (MMP) are zinc-dependent

endopeptidases and their concentrations are elevated

around the tumor. MMP-7 is the smallest member of this

family and has a broad spectrum of proteolytic activity on

extracellular matrix components such as collagen, proteo-

glycan, laminin, fibronectin, elastin, and casein. It has been

found out that MMP-7 might play an important role in

metastasis of various tumors such as endometrial and gas-

trointestinal cancers. In addition, it was observed in ovar-

ian cancer that MMP-7 shows a higher level of expression

when compared with normal ovarian epithelium [3-6]. Be-

sides, many immunological and in situ hybridization stud-

ies have demonstrated a specific MMP-7 expression

patterns of neoplastic cells in colon, stomach, head and

neck, and prostate cancers [7-9].

YKL-40, also known as human cartilage-glycoprotein 39

or chitinase-3-like-1, is a member of chitinase-like proteins

however has no chitinase activity [10]. YKL-40 gene is lo-

calized on chromosome 1q32. Although, its function is not

exactly clear, its expression pattern indicates that it plays a

role in the inflammation associated with pathological

processes, regeneration of extracellular matrix, and hepatic

fibrosis. Accordingly, elevated serum levels of YKL-40

were encountered in the pathologic pathway of the diseases

such as rheumatoid arthritis, hepatic fibrosis, and os-

teoarthritis in which degradation of extracellular matrix and

angiogenesis occur. Additionally, some evidence at various

stages support the conclusion that mammary, ovary, uterus,

and kidney tumor cells express YKL-40. Recent studies

have shown that serum YKL-40 level could be a useful

prognostic and diagnostic indicator in cancer. It was deter-

mined that elevated serum level of YKL-40 is associated
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Summary

Purpose of investigation: The expressions of YKL-40, MMP-7 and their relations with prognostic factors in endometrioid endome-

trial carcinomas (EEC) were investigated. Materials and Methods: Paraffin blocks of 50 patients diagnosed with EEC, 27 patients with

endometrial hyperplasia, and 26 patients with normal cyclic endometrium were determined and the immunohistochemical staining

(IHS) results of MMP-7 and YKL-40 antibodies were obtained. These results were compared with prognostic parameters with statisti-

cal evaluation. Results: Score 1 immunostaining was observed in 13 (26%), score 2 in 12 (24%), score 3 in 9 (18%), score 4 in 5 (10%)

with MMP-7 in EEC. There was no MMP-7 expression in 9 (% 18) cases in carcinoma group. There was no statistically significant dif-

ference in proliferative and secretory phases in normal cycle group (p = 0.527). There was also no statistically significant difference be-

tween the non-typical and atypical hyperplasia/EIN cases (p = 0.42). Positive immunostaining was obtained in 15 (58%) of 26 normal

cyclic endometrium, in 21 (78%) of 27 hyperplastic endometrium, in 19 (38%) of 50 EEC with YKL-40. The differences of YKL-40

expressions among all the groups were statistically significant (p =0.01)). MMP-7 and YKL-40 expressions were compared with clin-

icopathologic parameters in the carcinoma group and found no statistical significant difference (p > 0.05). Conclusion: The present

findings were limited but suggested that MMP-7 and YKL-40 might play a role in tumor progression.
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with worsening clinical course in many cancer types such

as primary colorectal cancer, glioblastoma multiforme,

meta- static breast cancer, small cell lung cancer, acute

myeloid leukemia, and melanoma [10-15].

There are limited data about YKL-40 expression in EEC

demonstrated in tissue. In the present investigation, the au-

thors aimed to identify MMP-7 and YKL-40 expressions

in the EEC cases, and to compare the outcomes with clini-

cal and prognostic parameters and thereby to determine po-

tential efficacy of this outcome in diagnosis and targeted

treatment modalities.

Materials and Methods

The present study included 50 cases diagnosed as EEC and un-

dergone total abdominal hysterectomy and/or pelvic-para-aortic

lymph node dissection and also 27 cases with endometrial hyper-

plasia [15 subjects with non-atypical hyperplasia, 12 subjects with

atypical hyperplasia/endometroid intraepithelial neoplasia (EIN)],

and 26 cases with normal cyclical endometrium (14 subjects in

the proliferation period, 12 subjects in the secretory period) diag-

nosed by the probe curettage or hysterectomy material in the De-

partment of Pathology, Medical Faculty of Mustafa Kemal

University between January 2010 and May 2015. None of the pa-

tients had received preoperative neoadjuvant therapy. Archived

preparations of the cases stained with Hematoxylin-Eosin (H&E)

were re-evaluated. The study involved totally 103 cases. Demo-

graphic data of the patients (age, menopausal status) were taken

from the Health Data Acquisition System (HDAS) while clinical

data such as tumor diameter were obtained from the pathology re-

ports. The documented data in the reports such as grade, grade of

myometrial invasion, and lymph node metastasis were confirmed

histopathologically. The study was conducted by the approval of

Ethics Committee of Medical Faculty of Mustafa Kemal Univer-

sity dated 05.08.2015 and numbered 4298783/050-13.

Histological evaluation was carried out by archived cases which

were fixed in 10% formaldehyde, embedded in paraffin via rou-

tine tissue processing, and stained with H&E. Histological typing

was performed based on WHO 2014 Classification of EC. Ac-

cording to FIGO 2014 Classification, EEC was evaluated in three

groups as well-differentiated (grade 1), moderately differentiated

(grade 2), and poorly differentiated (grade 3) according to the

amount of solid component of the tumor; less than 5%, ranging

between 5-50% and above 50%, respectively. One sample which

represents the tumor tissue was chosen from each case, while 2-3

µ-thick new sections were taken side-by-side from the paraffin

blocks of the cases with normal cyclical endometrium, endome-

trial hyperplasia, and carcinoma to perform immunohistochemi-

cal staining on the positively charged poly-L-lysine coated

microscope slides as the control group. The cases of urinary blad-

der and squamous-cell carcinoma were used for YKL-40 and

MMP-7 as the control preparations, respectively.

The cases of tumor and control groups included in the study

following histopathological evaluation were determined after ex-

amination under light microscopy. Sections of 3-4 mm thickness

were cut from the paraffin blocks of these preparations and then

were de-paraffinized and rehydrated through a graded series of

alcohol microwave antigen retrieval method was used, followed

by incubation with MMP-7 (matrilysin, Ab-3, clone ID2) and

YKL-40 (1:100 dilution, mouse origin). Immunohistologic stain-

ing (IHS) was applied and the examination was conducted by two

researchers (TO, ZAT).

Endometrial glandular cells were evaluated semiquantitatively

for MMP-7 by modification of the method of Graesslin et al. [3].

In the semiquantitative analysis of the cases in the tumor and con-

trol groups, staining rate was determined as percentile in approx-

imately 10,00 cells of 10 fields by ×400 magnification and

assessed in five groups such as negative (score 0), < 10% (score

1), 10%-25% (score 2), 25%-50% (score 3), and >50% (score 4).

The cells with brown-color stained cytoplasm were recognized

to show YKL-40 immunoreactivity and YKL-40 immunoreactiv-

ity was evaluated by grading staining intensity as 0 (negative), 1

(weakly positive), 2 (moderately positive), and 3 (strongly posi-

tive) in accordance with Peng et al. [16]. Staining distribution was

graded as the ratio between positively stained tumor field to over-

all tumor such as 0 (0%), 1 (1–10%), 2 (11–50%) and 3 (51–

100%). Final score ranging between 0 to 6 was calculated by

adding the scores of staining intensity and diffuseness. The cases

with final scores above 3 were recognized as positive for YKL-40

immunoreactivity. Scoring procedure was carried out by two in-

dependent observers (score of each observer was blind to the

other’s score) without information on any clinical parameter or

another prognostic factor.

Data recording and analysis were performed using SPSS sta-

tistical software version 21. Chi-Square, One Way ANOVA, and

Student t-tests were used in comparison between the parameters.

In determination of the statistical significance between the vari-

ables, p value < 0.05 as accepted statistically significant, while p
value < 0.05 was considered statistically insignificant.

Results

MMP-7 and YKL-40 expressions in carcinoma group are

demonstrated in Figures 1-7. Staining score and percent-

ages with MMP-7 of the normal cycle, hyperplasia, and

EEC groups are presented in the Table 1. No significant dif-

ference was found between the proliferation and secretory

periods in the normal cycle group (p = 0.527). No statisti-

cal significant difference was found between the non-typi-

cal and atypical hyperplasia/EIN cases (p = 0.42).

In the tumor group, no statistically significant difference

was found between MMP-7 expression with respect to the

parameters such as age, grade, stage, myometrial invasion,

lymphovascular invasion, lymph node metastasis, and re-

currence (p > 0.05). The classification of the groups as tumor

group and the other groups revealed that MMP-7 staining

score less than 2 was higher in the other groups whereas

MMP-7 staining score ≤ 2 was higher in the tumor group.

There was a statistically significant difference between these

groups (p = 0.02). On the other hand, no significant differ-

ence was encountered between normal and hyperplasia

groups (p = 0.83).

Staining distribution and intensity percentages with

YKL-40 of the groups are presented in Table 2. In the pro-

liferation period of the normal cycle group, total score was

> 3 (positive) and ≤ 3 (negative) in nine (64%) and five

(36%) cases, respectively. In the secretory period of the

normal cycle group, total score was > 3 (positive) and ≤ 3

(negative) in six (50%) and six (50%) cases, respectively.

As a result, positive and negative staining were encoun-

tered in 15 (58%) and 11 (42%) cases in the normal cycle

group, respectively.



MMP7 and YKL-40 expressions in endometrial endometrioid carcinomas 125

Figures 1-7. — MMP7 expression scores (score 1-4) and YKL-40

staining intensity (Grade1-3) in endometrial endometrioid carci-

noma group (H&E ×100, H&E ×200).
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In the non-typical hyperplasia group, positive and nega-

tive staining were encountered in 13 (87%) and in two

(13%) cases in terms of total score. Total score evaluation

of the atypical hyperplasia/EIN cases revealed positive and

negative staining in eight (67%) and four (33%) cases. As

a result, totally 21 (78%) and 6 (22%) cases were stained

positively and negatively in the YKL-40 hyperplasia group,

respectively. 

In the EEC group, total score calculation revealed that

totally 19 (38%) and 31 (62%) cases were stained with

YKL-40. The difference between the groups with respect to

YKL-40 expression was statistically significant (p = 0.01)

(Table 3). No statistically significant correlation was found

in comparison between YKL-40 and clinicopathological

parameters (Table 4). 

Discussion

Many studies on EC were carried out while various clin-

icopathological prognostic parameters were identified and

scoring systems were developed [17]. The mechanisms

which control invasion and metastasis need to be clarified

in order to develop more effective methods in treatment of

advanced-stage EC. To the present authors’ knowledge

there are limited data about expressions of MMP-9 and

YKL-40 in normal, hyperplastic, and carcinomatous en-

dometrium that would widen our understanding regarding

carcinogenesis of endometrium.

The outcomes of the present studies have demonstrated

that expression of MMP-7 progressively expressed in hy-

perplastic and malignant endometrium, although no statis-

tically significant difference was found in terms of MMP-7

expression between normal, hyperplastic, and EC. In the

same manner, also some other studies on expression of

MMP-7 were reported in the literature [3, 18, 19]. Maata et
al. found no difference in MMP and TIMP expression be-

tween hyperplastic endometrium with and without atypia

(19). Soini et al. observed variable MMP-2 mRNA expres-

sion in endometrial stromal cells of hyperplastic and neo-

plastic endometrium, but their data were limited [18].

Graeeslin et al. have also determined a continued progres-

sion in MMP-7 expression using an immunohistochemical

technique similarly to the present study [3]. This proves
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that malignant transformation of endometrial cancers occur

by accumulation of sufficient genetic damage to permit in-

vasion of the adjacent stroma and increased expression of

MMPs could participate in this invasive process [20]. 

It has been reported in the studies that increased levels

of MMPs in malignant transformation of endometrial glan-

dular epithelium may contribute to the invasive processes

by activating progelatinases (proMMP-2 and proMMP-9)

[20]. In addition, MMP-7 expression was found to be cor-

related with lymphovascular involvement and lymph node

metastasis [21]. In contrast with the studies of Ueno et al.
[22] and Graesslin et al. [3], no correlation was determined

between MMP-7 expression and lymphovascular invasion,

lymph node metastasis, and clinical stage parameters as in

the present study. Other studies have reported a strong ex-

pression of MMP-7 also in high-grade endometrial carci-

nomas [21, 23]. However, no statistically significant

correlation was encountered between histological grade and

MMP-7 expression in the EECs. In the other studies, in situ

hybridization, zymography, and immunohistochemistry

were used simultaneously [3]. The present authors only

used the immunohistochemical technique in this study. On

the other hand this discrepancy could be due to the sample

size and use of immunostaining or zymography that only

target active forms of endoproteases. Besides these, the

value of immunohistochemical analysis should not be ig-

nored because it can be applied to formalin-fixed samples,

functional in diagnostic histopathology determining the lo-

calisation of MMPs. Immunohistochemical staining proce-

dures and their evaluation systems might be standardised.

There are limited data that is available on epithelial

MMP-7expression in normal endometrium. Graesslin et al.
observed strong epithelial MMP-7 expression in the pro-

liferative phase, in keeping with the role of MMP-7 in re-

modelling endometrial tissue during the proliferative

phases, and progesterone control of MMP-7expression [3,

24-26]. Similarly the present authors demonstrated higher

scores of MMP7 expression in proliferative phase com-

pared to secretory phase. 

Laas et al. defined stronger expression of MMP-7 in

atypical hyperplasia compared to hyperplasia without

atypia group as in the present study, emphasizing the con-

tinuum of changes and that the chief distinguishing factor

for benign natured lesions from malign ones still remain to

be morphology [27].

Many studies have demonstrated that distinct MMPs and

their tissue inhibitors play roles in the invasion and pro-

gression of numerous tumors. MMP expression appears to

vary among host organ microenvironments and stromal

MMPs may promote metastasis to one organ in preference

to another [28]. Consequently, it is a very crucial target to

precisely clarify the certain association between the MMPs

and action mechanisms of the various tumors to predict and

prevent tumor progression.

YKL-40 is secreted from tumor cells playing roles in cell

proliferation and angiogenesis, but its role in cancer devel-

opment is not yet well understood [29]. Increased serum

levels of YKL-40 have been demonstrated in various solid

organ tumors but evaluated by histopathologic methods in

a limited number of studies including EC [30-32]. 

YKL-40 expression was investigated in the present study

in a spectrum of cases varying from normal endometrium

to hyperplasia and EEC. Tumor group demonstrated lower

YKL-40 expression compared with normal cycle and hy-

perplasia groups, while hyperplasia group revealed higher

YKL-40 expression than the normal cycle group. In the

normal group, no difference was detected between secre-

tory and proliferation periods. A statistically significant dif-

ference was found between hyperplasia compared with

tumor and normal groups (p = 0,001). Fan et al. also

searched YKL-40 expression in EEC but compared their

findings with myomatous uterus, which renders their in-

vestigation far from the present [33]. This study questioned

YKL-40 expression in constitutionally normal and patho-

logic endometrium to understand the development of EC

and the relation of this protein with clinicopathologic pa-

rameters. On the other hand, Peng et al. investigated YKL-

40 expression in their study involving 42 cases with normal

endometrium, 40 cases with endometrial hyperplasia, and

68 cases with EC, and they have encountered a higher level

of YKL-40 expression positivity in the EC compared with

normal endometrium and endometrial hyperplasia groups.

Additionally, they have also pointed out in the tumor cases

that YKL-40 is expressed in higher levels in the subjects

with advanced-stage, high-grade (grades II+III), lympho-

vascular invasion, and lymph node metastasis tumors [16].

In the present study, tumor group showed less YKL-40 ex-

pression than the normal cycle and hyperplasia groups,

however, hyperplasia group revealed higher YKL-40 ex-

pression than the normal cycle group and no statistically

significant difference was observed in YKL-40 expression

with respect to stage, grade, lymphovascular invasion, and

lymph node metastasis. It should be kept in mind that dif-

ferences among the findings of the studies may be due to

the use of different antibody clones of YKL-40. Beside this,

Peng et al. supported their results with Western blot analy-

sis method [16]. 

Shao et al. also investigated YKL-40 expression by ac-

cepting reduction mammoplasty materials as the control

group in 18 cases with ductal carcinoma in situ and 203

cases with invasive carcinoma. They encountered varying

degrees of YKL-40 expression in the cases with benign

breast tissues while they found low and moderate levels of

YKL-40 expression in the 7 and 11 cases with ductal car-

cinoma in situ (DCIS), respectively. None of the cases with

DCIS revealed strongly staining. Most of the cases with in-

vasive tumors demonstrated poor or negative staining [34].

Also in the present study, the authors encountered a higher

level of YKL-40 expression in the hyperplasia group than

in the tumor and normal groups. 
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Conclusion

According to the overall evaluation of the findings from

all these studies, YKL-40 expression may be considered as

a prognostic tool in the detection of transition to preinva-

sive and invasive tumor and it can be stated that YKL-40

expression is higher in the preneoplastic epithelium than

normal and neoplastic epithelium although conflicting find-

ings were obtained in the literature including in the present

study. Further studies with larger series of cases are needed

to understand and clarify the varying results in the literature

by establishing a more reliable and standardized staining

procedure for YKL-40 and MMP-7 expressions.
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