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ABSTRACT

Background: Infertility is a global health problem affecting 8-10% couples worldwide. Endometrium is considered
to be sensitive indicator of ovarian, pituitary and hypothalamic function. The endometrium, which fails to produce
adequate amount of glycogen is termed as ‘glycopenic uteri’. Glycopenic endometrium is said to be unfavourable for
early blastocyst implantation leading to infertility in spite of ovulation. Endometrial aspiration/biopsy can be
histologically dated based on the Dallenbach-Hellweg criteria which forms an essential part of histopathological
examination of endometrium for infertility work-up. The aim of the study was to study the correlation of glycogen
content with endometrial histomorphology in infertility.

Methods: Cross-sectional observational study in which one hundred twenty-two endometrial specimens sent as
curetting/ biopsy were studied. The Glycogen content of endometrium was graded from + to ++++ as given by Arzac
and Blanchet. Statistical analysis was done on SPSS version 26.0. The categorical variables were represented by
count (percentage) and the continuous variables were represented by mean+SD. The Chi-square test was used to find
the association of glycogen content with infertility, the various phases of the endometrium and age.

Results: Glycopenic endometrium was seen in 36.9% cases of infertility. Out of which, glycopenic endometrium was
much more prevalent in patients with secondary infertility (47%) as compared to patients with primary infertility
(35.1%).

Conclusions: Glycogen depletion in secretory phase results in inadequate preparation of endometrium at the time of
implantation. Assessment of glycogen is considered to be an essential part of histopathological examination.

Keywords: Endometrium, Glycogen, Histopathological examination, Infertility

INTRODUCTION

Infertility is a global public health problem due to its
complexity and difficulty in diagnosing, treating and
preventing it. Infertility affects 8-10% couples
worldwide.! One of the pathological factors of infertility
is poor quality endometrium that leads to death of the
ovum before and after implantation.?

Glycogen is believed to be the direct source of nutrients
for the early conceptus from the time it enters the uterine
cavity to the time it is actively supported by maternal
blood stream. Endometrium undergoes cyclical change

under the influence of estrogen and progesterone. In
healthy persons, glycogen concentration was reported to
be five- to ten times higher in the secretory phase than in
the proliferative phase. The endometrium when fails to
produce adequate amount of glycogen is termed as
‘Glycopenic uteri’.® Glycogen makes its appearance in
the glandular epithelium shortly before ovulation and
increases progressively in quantity during the secretory
phase of the endometrium. It shifts into the lumina of the
glands along with the secretion. It is also present in the
secretion escaping from the surface of the endometrium
immediately before the menstruation. There is a slight
reduction in the amount of glycogen in the epithelia of
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the glands at this time. The glucose circulating in the
blood is converted into glycogen and stored in the glands
as glycogen which represents the most convenient and
readily utilizable form of storage. At the time of
implantation this is reconverted into a simple
monosaccharide like glucose that could serve as an
excellent nutritional basis for the blastocyst, before its
actual implantation in the endometrium.* Since there was
a scarcity in the literature on the role of glycogen content
in the endometrium as a determinant of infertility in
females, so the present study was undertaken to evaluate
the role of glycogen content in endometrium.

METHODS

Cross-sectional  observational study conducted in
department Of pathology, Christian Medical College,
Ludhiana, Punjab. One hundred twenty-two endometrial
specimens sent as curetting/ biopsy were studied. The
study period was 2 year 6 months. Retrospective period
was from 1st October 2017 to 30th September 2018 and
prospective period was from 1st October 2018 to 31st
March 2020.

Inclusion criteria

Endometrial specimens sent for both primary and
secondary infertility.

Exclusion criteria

Endometrial specimens for other causes and inadequate
endometrial tissue.

Review of patient data

Relevant information of all the enrolled cases such as
patient’s age at marriage, menstrual history, last
menstrual period, obstetric history and other clinical
details were obtained from the histopathology request
forms and hospital records.

The endometrial tissue was fixed in 10% formalin for 24
hours and routinely processed. 5-6 | sections were cut
and stained with hematoxylin and eosin (H and E),
periodic acid schiff (PAS) and Periodic acid schiff with
diastase  (DPAS) for histochemical study of
endometrium.>®

The Glycogen content of endometrium is graded by
Arzac and Blanchet criteria: 0 Negative reaction, +Very
small granules, ++Coarse granules, +++Small masses and
++++Large amounts.”

Statistical analysis

It was done on SPSS version 26.0. The categorical
variables were represented by count (percentage) and the
continuous variables were represented by mean+SD. The
Chi-square test was used to find the association of

glycogen content with infertility, the various phases of
the endometrium and age. Fisher-exact test was used for
counts less than 5. The p value less than 0.05 was
considered significant.

RESULTS

One hundred twenty-two endometrial specimens sent as
curetting/ biopsy were studied. Primary infertility was
found in 86% (105/122) women while secondary
infertility was present in 14% (17/122) women. Majority
of patients with primary infertility (79, 75.2%) as well as
secondary infertility (12, 70.5%) were in the age group of
21-30 years. The mean duration of infertility was 5.6
years in overall cases. However, the mean age of women
with secondary infertility were slightly older (29.2 years)
and had longer mean duration of infertility of 6.7 years as
compared to women with primary infertility whose mean
age were 26.4 years and mean duration of infertility was
5.2 years.

Histopathological examination of endometrium

Endometrial dating was done by the criteria given by
Dallenbach-Hellweg (1981) which involves number and
type of endometrial glands, pseudostratification of nuclei,
basal vacuolations, stromal edema, blood vessels,
predecidualization and leukocytic infiltration.8 The
histopathological patterns of endometrium showed
predominance of secretory (S) phase (59%), followed by
luteal phase defect (LPD) (25.4%), proliferative (P) phase
(anovulatory phase, 9.8%), tuberculous (TB) endometritis
(3.2%) and menstrual (M) phase (2.4%).

Glycogen content of endometrium

Glycogen content of endometrium was investigated by
means of histochemical reactions because assessment of
glycogen content forms an essential part of
histopathological examination of endometrium. Glycogen
content was graded according to Arzac and Blanchet
criteria (1948).7 Special stains such as PAS and DPAS
were done to assess the glycogen content of endometrium
in both glands and stroma. Glycopenic endometrium was
depicted as negative reaction (grade 0 glycogen, Figure
1) and very small granules (grade 1+) while adequate
glycogen was represented as coarse granules (grade 2+
glycogen), small masses (grade 3+ glycogen) and large
amounts (grade 4+ glycogen, figure 2). Negative reaction
(Grade 0 glycogen) was seen in 25 cases (20.5%), very
small granules (grade 1+) in 20 cases (16.4%), coarse
granules (grade 2+) in 28 cases (23%), small masses
(grade 3+) in 27 cases (22.1%) and large amounts of
glycogen (grade 4+) in 22 cases (18%). In this study,
glycopenia was seen in 45/122, 36.9% cases of infertility
(Table 1). Glycopenic endometrium was much higher in
patients with secondary infertility (8/17, 47%) as
compared to patients with primary infertility (37/105,
35.1%) (Table 1). However, this difference was not found
to be statistically significant (p=0.384).
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Figure 1: Photomicrograph showing endometrial

glands with no glycogen granules (black arrow), Figure 2: Photomicrograph showing glands with large
(400X) grade 0- nil (glycopenic endometrium) (A) amounts of glycogen particles (black arrow), (400X)
PAS; and (B) DPAS. grade 4- large amounts (A) PAS; and (B) DPAS.

Table 1: Distribution of glycogen content.

Overall cases i i ili i
| Glycogen content _oveandsts Pl laly Blet Ly oedl)

(n) (%) (n) (%) (n) (%)
Negative reaction (grade 0) 25 20.5 20 19 5 29.4
Very small granules (grade 1+) 20 16.4 17 16.1 3 17.6
Coarse granules (grade 2+) 28 23 27 25.7 1 5.8
Small masses (grade 3+) 27 22.1 23 21.9 4 23.5
Large amounts (grade 4+) 22 18 18 17.1 4 23.5
Total 122 100 105 100 17 100

Menstrual
phase

Late
proliferative

Luteal phase
defect

I Glycogen content

| (WA CO W) ) M ) M) (W M () 0" (%)
Negative reaction 5 497 ¢ 258 1 53 5 104 1 200 2 667
(grade 0)

Very small

granules 4 33.3 5 16.1 3 15.8 6 12.5 1 20.0 1 33.3
(grade 1+)

Coarse granules , 157 161 7 368 13 274 1 200 - -
(grade 2+)

Small masses 1 83 9 200 4 211 12 250 - - - -
(grade 3+)

Large amounts - - 4 129 4 211 12 250 2 400 - -
(grade 4+)

Total 12 31 19 48 5 3

P value 0.009 0.306 0.106 0.749 0.159 0.572
Correlation of glycogen content in corresponding lead to delayed maturation of glands. Glycopenic
endometrial phases endometrium was seen in (17/72, 23.6%) cases of

secretory phase endometrium corresponding to dates in

Proliferative (anovulatory) phase showed glycopenic overall cases of infertility. Glycopenic endometrium was
endometrium in (9/12, 75%) cases while adequate seen predominantly in late secretory phase (2/5, 40%)
glycogen was seen in (3/12, 25%) cases of infertility. It followed by mid secretory phase (11/48, 23%) and early
was considered as one of the important causes of secretory  phase (4/19, 21%). The glycopenic
infertility and was statistically significant in its endometrium was found to be much higher in luteal
association with low glycogen content (p=0.009) (Table phase defect (13/31, 41.9%) as compared to secretory
2). Anovulation not only resulted in irregular phase endometrium corresponding to dates (17/72,
proliferation of glands due to decreased estrogen levels 23.6%) because of a poorly developed endometrium in
but was also associated with g|ycogen deficiency which luteal phase dEfect, thOUgh the association between both

of them was not statistically significant (p=0.269) (Table
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2). Glycogen depletion during secretory phase results in
inadequate preparation of endometrium for implantation
of fertilized ovum and hence is considered as one of the
important causes of infertility.

DISCUSSION

The endometrium is a tissue of interest since it is the
most favoured site for the implantation of the ovum.
Endometrial glycogen is one of the most important
factors for development of blastocyst in the early stages
of gestation which is reconverted into a simple
monosaccharide like glucose at the time of implantation.®
Assessment of glycogen content in endometrium by
histopathological examination is an important part of
infertility work up as glycogen is present in the glandular
secretions and is considered to be a direct source of
nutrition for early conceptus.

Age distribution

Most common age group of infertility was from 21 years
to 30 years which correlated with the studies done by
Zawar et al, Ikeme et al, Girish et al, Kafeel et al,
Nandedkar et al, Kaur et al and Sharma et al.10-16

Incidence of primary and secondary infertility

Majority (86%) of cases in this study had primary
infertility and 14% had secondary infertility. This was
similar to studies done by Zawar et al, Nandedkar et al,
Kaur et al, Sharma et al and Murmu et al. 10141517 A study
done in Nigeria by Ikeme et al showed a higher incidence
of secondary infertility as compared to primary
infertility.'* Histopathological patterns of endometrium
were recognized as per dating criteria by Dallenbach-
Hellweg (1981) depending on the number and type of
endometrial glands, glandular epithelial lining, blood
vessels and stromal features. The histomorphological
patterns of endometrium were divided into following
subtypes- proliferative (anovulatory phase), secretory
phase, luteal phase defect, tuberculous endometritis and
menstrual phase. In this study, secretory phase
endometrium (ovulatory endometrium) corresponding
with dates was seen in (72/122, 59%) cases of infertility.
Majority (48/122, 39.3%) of cases in secretory phase
showed mid secretory phase endometrium followed by
early secretory phase endometrium (19/122, 15.5%) and
late secretory phase endometrium (5/122, 4.1%). Similar
findings in which secretory phase endometrium was
predominant pattern were observed by Zawar et al
(2003), Ikeme ACC et al (2004), Kafeel S et al (2012),
Nandedkar SS et al (2015), Sharma V et al (2016) and
Murmu S et al (2017).10:11.13.14.16.17

Secretory phase endometrium means that the women is
ovulating and there are good chances of conception in
subsequent cycles. However, inspite of ovulatory
endometrium defect may be present somewhere else, it
can be due to luteal phase defect and depletion of

glycogen that results in inadequate preparation of
endometrium at the time of implantation and henceforth
leading to infertility.

In this study, glycogen concentration was increased
during secretory phase. Similar findings were observed
by Zawar et al, Girish et al, Gupta et al, Nandedkar et al,
Sharma et al, and Pradhan et al.10:1214.16.18.19

There was a shift from predominantly anaerobic
glycolysis during proliferative phase to predominantly
aerobic glycolysis during progestational phase. Overall
glycopenic endometrium constituted (45/122, 36.9%)
cases of infertility which caused habitual abortion and
therefore was much higher in patients with secondary
infertility (8/17, 47%) as compared to patients with
primary infertility (37/105, 35.1%). Glycogen deficiency
during secretory phase was found in (17/72, 23.6%) cases
of infertility. Zawar et al, Girish et al, Gupta et al,
Nandedkar et al, Sharma et al, Pradhan et al and Achalkar
showed glycopenic endometrium ranging from 20-30%
while Gupta et al found glycopenic endometrium in
higher number (45%) of cases.!0:121416.18-21

Glycogen deficiency was seen in (13/31, 41.9%) cases of
luteal phase defect in overall cases of infertility which
was similar to the studies done by Zawar et al, Girish et
al and Sharma et al.'®'2!® Hence, luteal phase defect
alone was not responsible for infertility as glycopenia
was found in as high as 41.9% of these patients, thereby
emphasizing an important role of endometrial glycogen
content to facilitate a successful gestational event.

Glycopenic endometrium was found in (9/12, 75%) cases
of overall infertility and was found to be statistically
significant (p=0.009). Gupta also found glycopenic
endometrium in  65% cases in  anovulatory
endomentrium.?

CONCLUSION

The assessment of glycogen content of endometrium by
histopathological examination is an essential part of
infertility work up as glycopenia indicates immaturity
and inadequate preparation of endometrium which
prevents implantation of fertilized ovum and subsequent
growth of an embryo, thus contributing to infertility. It
can be corrected by hormonal therapy and improve
fertility potential.
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