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ABSTRACT

Background: Some studies reported the association between fibroids with uterine inflammation. By considering this hypothesis,
the formation and recurrence of uterine fibroids can be prevented by diagnosis and treatment of inflammation, and complications
and costs can be reduced. This study aimed to evaluate the association between chronic endometritis and uterine fibroids in
non-menopausal women. Materials and Methods: This prospective case-control study was performed on non-menopausal women
referred to Al-Zahra Hospital in Rasht during April 2019-April 2020. Non- menopausal women of reproductive age (20-55 years old)
with abnormal uterine bleeding who were candidates for hysteroscopy based on medical history and ultrasound reports were included
in this study. The case group with fibroids were divided into two groups of intramural and subserosal myoma group and submucosal
group based on the location of fibroids. The control group was patients with abnormal uterine bleeding complaints and no uterine
fibroid. Endometrial specimens were examined by a pathologist for histological and immunochemistry assessments. In interpreting
the results of endometrial biopsy, a positive result was indicated by the presence of one or more plasma cells per 10 high power
field. Data were gathered by a form including age, parity, history of recurrent miscarriage, patient’s complaint (abnormal uterine
bleeding), hysteroscopic results (submucosal myoma-polyp-normal), uterine histology (polyp, endometritis, and hyperplasia) and
prevalence of chronic endometritis based on plasma cell in the biopsy. Data were analyzed by SPSS software version 21. Data were
reported by descriptive statistics including number, percent, mean and standard deviation. The normality of quantitative data was
assessed by the Kolmogorov- Smirnov test. Mann-Whitney U test, Chi-square and Fisher exact tests were used to compare groups and
logistic regression was used to control the effect of confounders. Results: The incidence of chronic endometritis was 39% (38 out of
97) and a higher incidence of chronic endometritis was noted in the case group than the control group (46% vs. 31%), No significant
difference was observed between the two groups (P> 0.05). However, the incidence of chronic endometritis in women with submucosal
myoma was higher than the intramural and subserosal groups (64% vs. 37%) (P = 0.04). To control the effect of age on the rate of
chronic endometritis in both groups, no significant effect was observed in logistic regression. Conclusions: The results showed the
overall incidence of chronic endometritis was higher than previous studies and also the incidence was higher and more significant
in women with submucosal myoma than in the intramural and subserosal group. As in this study, authors assessed the association
between chronic endometritis and uterine fibroids, further studies assessing the cause and effect relationships are recommended.
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Introduction

Uterine fibroids are the most prevalent benign tumors of
the uterine.l'! Their prevalence is 30-70% among women
of reproductive age.l! Uterine fibroids can cause menstrual
irregularities, heavy menstrual bleeding, and anemia.?
Furthermore, it seems that uterine fibroids associate with infertility

and adverse obstetric outcomes.’#l

Despite, its high prevalence, no specific etiology has been proven
so far. Some of these risk factors are age, race, body mass index,
genetic, reproductive factors, sex hormones, obesity, lifestyle (diet,
caffeine, alcohol use, physical activity, and stress), environmental

factors and undetlying diseases (hypertension and infection).l>

To identify the pathogenesis of uterine fibroids, some studies
have reported the association between fibroids with uterus
infection and chronic inflammation” and it has been stated that
with different mechanisms such as Extracellular matrix (ECM)
protein increase, cytokine expression, etc., inflammatory
conditions in both general and local endometrium can be

effective in causing utetine fibroids.®-"!1

Ciebiera ¢z al " reported that TNF-a is one of the most
important cytokines that are related to the biology, complaints,
and symptoms of uterine fibroids. It has been estimated that
there is higher concentration of TNF-0, and the existence of
inflammation status in women with uterine fibroids.

It has also been reported that the chance of developing uterine
fibroids may be increased 3.7 times after three occurrences of
pelvic inflammatory disease (PID), 3.2 times after chlamydial
infection, and 5.3 times after using an TUD.'"Y Another study
found that macrophage infiltration in submucosal fibroids was
higher than intramural and subserosal fibroids.!"*!!

Chronic endomettritis is defined as resistant inflammation in the
uterine endometrium. The diagnosis of chronic endometritis
in histology is the detection of the presence of plasma cells in
the endometrial stroma. Plasma cell identification is performed
using hematoxylin-eosin staining on paraffin-impregnated
wax-embedded endometrial specimens, which is the gold
standard method for the diagnosis of chronic endometritis.!'*"")
Song reported that the prevalence of chronic endometritis
in non- menopausal women was 24% and higher prevalence
was noted in cases of recurrent implantation failure, abnormal
uterine bleeding (AUB), endometrial hyperplasia and submucosal
fibroids.

In a previous study by the authors of the current article, it was
found that in women with metabolic syndrome, submucosal
fibroids were significantly lower than the non-metabolic
syndrome group. On this basis, researchers hypothesized that
inflammation and infection may play a possible role in the higher
prevalence of submucosal fibroids in patients without metabolic

syndrome.P"
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The relationship between chronic endometritis and reproductive
outcomes such as recurrent miscarriage and recurrent
implantation failure has been evaluated in previous studies,
and some studies have been performed for use of antibiotic
treatment.”>2Y However, there are limited studies about the
relationship between chronic endometritis and uterine fibroids.
As in this study authors assessed the association between chronic
endometritis and uterine fibroids, further studies assessing the
cause and effect relationships are recommended, so that if
chronic endomettritis is associated with uterine fibroids, medical
treatment of chronic endometritis may reduce the rates of
myomectomy and hysterectomy surgeries.

Material and Methods

This case-control prospective study was performed on all
non-menopausal women referred to Al-Zahra Hospital in Rasht
who were candidates for hysteroscopy due to abnormal uterine
bleeding (AUB) during April 2019-April 2020. Non- menopausal
women of reproductive age (20-55 years old) with abnormal
uterine bleeding who were candidates for hysteroscopy based
on medical history and ultrasound reports were included in this
study. Exclusion criteria were noted as suspected gynecological
infection, having an intrauterine device (IUD), a history of
endometrial carcinoma, pregnancy or pregnancy-related
complications, hysteroscopy surgery during the last 3 months
and polyps with hyperemic and hypervascular hysteroscopy view.

The case group was all non-menopausal women with AUB who
reported uterine fibroids according to the ultrasound report (by
GE voluson (E6) Device-China). The control group included
non- menopausal women of reproductive age (20-55 years old) who
had polyps and no other gynecologic disorders and were candidates
for hysteroscopy based on medical history and ultrasound reports.
Both groups were matched based on <35 and >35 years of age.

Based on the ultrasound report of the fibroid site, the case
group (patients with fibroids) were identified as submucosal and
intramural and subserosal fibroids. For all eligible patients, height
by tape meter and in barefoot and weight in light clothing with
standardized scale were measured. Waist circumference measured
by a tape meter placed on the upper surface of the iliac crest
just below the navel.

Hysteroscopy

Hysteroscopy was performed by infertility fellowship on
hospitalized patients under anesthesia in the follicular phase.

Before the operation, a dilator drug was not used to prepare the
cervix, and during the operation, mechanical dilatation was used
by a cervical dilator. The uterine expansion was performed by a
30-degree, 4-milimeter storze (Germany) hysteroscope, and using
saline media. After complete observation of the entire uterine
cavity and cervix and assessing the presence of anatomical lesions
inside the cavity such as polyps, submucosal myomas, adhesions and
evaluating endometrium for manifestations such as hyperemia and
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hypervascularity or irregular endometrium, the biopsy was obtained
from all parts of the uterine cavity and a sample was sent in formalin
for pathology. Polyp was removed with hysteroscopic scissors and
submucosal myoma with a 12-degree bipolar resectoscope.

Histological and immunochemistry analysis

Endometrial specimens were fixed with formalin and placed
in paraffin and sent to the laboratory of Al-Zahra Hospital
in Rasht and histological and immunochemistry assessments
were performed by a pathologist. In interpreting the results of
endometrial biopsy, if there was less than one plasma cell per
10 high power fields, it was indicated as a negative result. The
diagnosis of chronic endometritis was indicated when one or
morte plasma cell was seen per 10 high power field.?”

Variables included age, parity, history of abortion,
history of recurrent miscarriage, patient complaint
(pattern of abnormal uterine bleeding), hysteroscopic
results (submucosal-polyp-normal-intrauterine adhesion-uterine
anomaly), uterine histology (normal-hyperplasia-polyp-fibroid),
and the prevalence of chronic endometritis.

Sample size determination

The sample size was estimated based on the frequency of
intramural and submucosal fibroids with chronic endometritis
was 59.1% and in normal patients was 26.4% in the study by
Song ¢t al® Considering 95% confidence interval, 95% test
power, at least 43 samples were needed in each group. Sampling
was performed by the convenient method.

Ethical consideration

Ethical approval was obtained from the ethics committee of the
Vice-Chancellor of Research at Guilan University of Medical

Sciences (Code: IRRGUMS.REC.1398.187, Date: 2019.07.17).
Informed consent letters were taken from all participants.

Statistical analysis

Data were reported by descriptive statistics including number,
percent, mean and standard deviation. The normality of
quantitative data was assessed by the Kolmogorov- Smirnov test.
A non-parametric Mann-Whitney U test was used to compare
non-normally distributed variables. Chi-square and Fisher exact
tests were used to compare qualitative variables. Due to the matching
of the groups in terms of age (< and > 35), logistic regression was
used to control the age as a confounding factor (by SPSS software
version 21). The significance level in this study was considered less
than 0.05. In the present study, 97 women were studied, of which
48 were in the group without fibroids (control group) and 49 in
the group of uterine fibroids (case group) [Figure 1].

Results

In the present study, 97 women were studied, of which 48 were
in the group without fibroids (control group) and 49 in the group
of uterine fibroids (case group). Of the case group with uterine,
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32 had intramural and subserosal fibroids and 17 had submucosal
fibroids. The frequency of demographic characteristics and
obstetric variables between the two groups is shown in Table 1.
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Not meeting inclusion criteria (n = 0)
Refused to participate (n = 0)
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Figure 1: Study by Consort flowchart

Table 1: Frequency of demographic characteristics and
obstetric variables between case and control groups

Case group Control P
(n=49) group (n=48)

Age (years) 43411512 39.8717.21 0.01*

BMI 30.20+1.12 28.12%+5.1 0.14*

Waist circumference 96.50£12.42  92.39£11.63  0.18*

Menarche age 12.72£1.32  12.81+1.34  0.32*

Parity 0.25%+*
Nullipar 6 (12.2%) 10 (20.8%)

Multipar 43 (87.8%) 38 (79.2%)

Cesarean section 0.15%**
Yes 25 (54.2%) 20 (39.6%)

No 22 (45.8%) 29 (60.4%)

Number of cesarean section 0.60++*
1 17 (68%) 8 (40%)
>2 8 (32%) 12 (60%)

Chief complaint 0.68*+*
Menorrhagia 9 (18.4%) 6 (12.5%)
Menometrorrhagia 29 (59.2%) 29 (60.4%)

Others 11 (22.4%) 13 (27.1%)

History of infertility 0.79%%¢
Yes 6 (13%) 7 (14.9%)

No 40 (87%) 40 (85.1%)

History of vaginitis 0.22%*
Yes 41 (83.7%) 35 (72.9%)

No 8 (16.3%) 13 (27.1%)

History of PID 0.11%F
Yes 0 3 (6.3%)

No 49 (100%) 45 (93.8%)

History of IUD use 0.71#*
Yes 3 (6.1%) 4 (8.3%)

No 46 (93.9%) 44 (91.7%)

History of oral contraceptive use 0.97***
Yes 24 (49%) 23 (47.9%)

No 25 (51%) 25 (52.1%)

Histology 0.06**
Hyperplasia 2 (4.1%) 0
Polyp 24 (49.6%) 33 (68.8%)
Endometritis 23 (46.3%) 15 (31.2%)

*Mann Whitney u test **Fischer exact test ***Chi-square test
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In the hysteroscopy report of the control group, it was observed
that 15 patients (31.2%) were normal and 33 patients (68.8%)
had polyps and in the case group, and in the case group,
17 patients (34.4%) had normal findings, 16 (32.7%) had
polyps and 16 (32.7%) had uterine fibroids. The frequency
of demographic characteristics and obstetric variables among
patients with uterine fibroids in the intramural and subserosal
group and the submucosal group are shown in Table 2.

By backward stepwise (wald) logistic regression and controlling
the effect of age in both groups in the third step (final step), no
significant effect was observed.

Discussion

In the present study, which aimed to evaluate the association
between chronic endometritis with uterine fibroids in
non-menopausal women, the overall incidence of chronic
endometritis was 39% (38 out of 97) and it was observed that
the incidence of chronic endometritis in patients with uterine
fibroids was higher than the control group (46% vs. 31%,
respectively), but no statistically significant difference was
observed. Furthermore, the incidence of chronic endometritis in
women with submucosal myoma was higher than the intramural

and subserosal group (64% vs. 37%) and there was a significant
difference between these two subgroups of fibroids (P = 0.0001).
Whereas in the intramural and subserosal group, the presence of
uterine polyps, and in the submucosal group, chronic endometritis
was obvious in pathology. This finding was consistent with the
Song study which examined chronic endometritis in patients with
intramural and submucosal fibroids. Song reported the incidence
of chronic endometritis in the 22 patients with submucosal
myoma as 59.1%, which was statistically significant and different
from the intramural and subserosal group. They noted that the
overall prevalence of chronic endometritis was 24%0."

Despite the high prevalence of uterine fibroids and their impact
on women’s health, its underlying pathogenesis is still unknown.
Researchers have suggested that non-hormonal factors may
be a risk factor for uterine fibroids."""¥ Since inflammatory
and infectious agents have a biological mechanism that can be
controlled and modified, by confirming this hypothesis, a way

can be found to prevent it.['"*!?]

It has been stated that inflammatory conditions in both general
and local endometrium can be effective in causing uterine fibroids
with different mechanisms such as increased ECM protein,
expression of cytokines, etc."'"1 If the uterus had chronic

Table 2: Frequency of demographic characteristics and obstetric variables between submucosal, intramural and
subserosal fibroids

Submucosal fibroid (17 patient) Intramural and subserousal fibroids (32 patients) P
Age (years) 44.0014.62 43.50£5.90 0.79*
BMI 29.6514.12 30.45+5.02 0.36*
Wiaist circumference 93.62+10.05 97.43113.69 0.52*
Menarche age 12.52+1.54 12.68£1.67 0.71*
Parity 1.000%*
Nullipar 2 (11.8%) 4 (12.5%)
Multipar 15 (88.2%) 28 (87.5%)
Caesarean section 0.68***
Yes 8 (50%) 18 (56.3%)
No 8 (50%) 14 (43.8%)
Number of caesarean section 0.025%*
1 3 (37.2%) 14 (82.6%)
>2 5 (62.8%) 3 (17.4%)
Chief complaint 1.000%*
Menorrhagia 3 (17.6%) 6 (18.8%)
Menometrorrhagia 10 (58.8%) 19 (59.4%)
Others 4 (23.5%) 7 (21.9%)
History of infertility 0.39%*
Yes 1 (5.9%) 5 (17.2%)
No 16 (94.1%) 24 (82.8%)
History of vaginitis 0.69%*
Yes 15 (88.2%) 26 (81.2%)
No 2 (11.8%) 6 (18.8%)
History of oral contraceptive use 0.42%%%
Yes 7 (41.2%) 17 (53.1%)
No 10 (58.8%) 15 (46.9%)
Histology
Hyperplasia 0 2 (6.3%) 0.00071%*
Polyp 6 (35.3%) 18 (56.3%)
Endometritis 11 (64.7%) 12 (37.3%)

*Mann Whitney U test. **Fischer exact test. ***Chi-square test
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inflammation by inflammatory factors such as injury, infection,
menstruation inflammations, etc., it causes the imbalance of
the immune system through increased T helper cytokines and
decreased function of target cells (Tregs) and the inflammatory
response of the immune system leads to fibrosis tissue formation
and proliferation. Chronic inflammation increases estrogen and
ultimately increases myoma growth.? A study in the Nethetlands
reported that serum levels of cytokine inflammatory factors like
interleukin-1 alpha were higher in patients with uterine fibroids

than in the control group.

The relationship between chronic endometritis and reproductive
outcomes such as recurrent miscarriage and recurrentimplantation
failure has been evaluated in previous studies, and some studies
have been performed for use of antibiotic treatment. It has been
found an improvement in chronic endometritis with reducing
the number of plasma cells in endometrial biopsy specimens
after antibiotic treatment.””? However, there are limited studies
about the relationship between chronic endometritis and uterine
fibroids. To the best of our knowledge, no studies have been
performed on treatment methods, but according to the evidence
of other studies,* it seems that if the association of chronic
endometritis in the development or recurrence of uterine fibroids
be approved, antibiotic treatment may prevent the undesirable
consequence of endometritis and invasive interventions.

Chronic endometritis is usually associated with AUB but
most of the time it is asymptomatic or has mild symptoms.
Therefore, its frequency is unknown in the general population.
Adegboyega e al,’" mentioned 15.6% as the frequency of
chronic endometritis stated that this frequency was much higher
than previous studies (3-10%).P"

In the present study, the same as Song ¢f a/.,”" it was observed
that the incidence of chronic endometritis in the submucosal
group was higher than in the intramural group, but in the Miura
study,["™ the inflammatory response and prostaglandin F2ot level
in the submucosal and intramural group were higher than in the
subserosal and control groups.

In the study by Song ef al,”” abortion, abnormal uterine
bleeding, endometrial hyperplasia, and menstrual cycle phase
wetre mentioned as risk factors for chronic endometritis, while
in the present study, there was no difference between hyperplasia
and abortion between case and control groups. The difference
between these two studies may be due to differences in the
characteristics of the study population. In the present study,
the mean age in both groups with and without uterine fibroids
was 43 to 44 years and the patients were mostly multiparous and
without a history of infertility, and the most common reason for
referral was AUB.

In the song study, the majority of the study population were
nulliparous and infertile, and in the age range of 30 to 44 years.
The majority of them had complaints of secondary infertility
and a history of recutrent miscarriage.)
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In the Miura study, it was reported that in women with intramural
fibroids, even without deformity in the uterine cavity, there were
fewer pregnancies and fetal replacements, which could be due to
the influence of biological factors such as increased cumulative
inflammatory cells between the fibroid and endomettrial tissue.!"”

Despite age matching in the present study, the age of patients
with uterine fibroids was higher than the control group and
there was a statistically significant difference between groups
in terms of mean age, which considers the increased chance of
developing uterine myoma at older ages. Of course, this is one
of the limitations of the present study.

In the present study, to evaluate the inflammation and infection
of the uterus, in addition to the chronic endometritis in the
uterine endometrial biopsy specimen, risk factors such as the
history of PID, history of vaginitis, history of TUD use were also
asked and there was no significant difference. Between groups
while in the study by Faerstein e 4/, results showed an increased
chance of developing uterine fibroids in women with a history of
3 periods of PID, chlamydia, or IUD use. Also, in the study of
Saadatnia e7 a/.,”? it was observed that by PCR diagnostic method,
two common uterine infections including cytomegalovirus and
chlamydia trachomatis were significantly associated with an
increase in the number and size of uterine myomas.

Since the history of PID and vaginitis has been recorded based
on the patient’s statement, it may not be reliable due to recall bias
and is another limitation of the present study and it is suggested
that based on the location of fibroids, clinicians consider vatrious
paraclinical assessments for PID and sexually transmitted diseases
in women with uterine fibroids. Also, regarding the insignificant
relation regarding the history of IUD use in two groups, this
result may be obtained as a result of the low number of using
TUDs in this population.

Also in the present study, no difference was observed between
case and control groups in terms of BMI, waist size, menarche
age, history of OCP use, parity, history of cesarean section,
and history of infertility. Researchers tried to control these
confounding factors as much as possible between groups. The
results of the present study showed that the history of cesarean
section was twice or more in the submucosal myoma group
than in patients with intramural and subserosal myomas. This
difference between the two groups was significant in terms
of the number of cesarean sections, which could confirm
the occurrence of uterine injury and the increased chance of
uterine myoma. While multiparity has a protective role in the
development of uterine fibroids, the number of cesarean sections
is a controversial issue. Of course, due to the small sample size,
further studies are needed. Regarding the effect of hormonal
and anti-inflammatory factors on uterine fibroids, future studies
assessing these factors are recommended. According to the

123201 it seems that if the association

evidence of other studies,
of chronic endometritis in the development or recurrence of

uterine fibroids be approved, antibiotic treatment may prevent

Volume 11 : Issue 2 : February 2022



Kabodmehri, et al.: Chronic endometritis and uterine fibroids

the undesirable consequence of endometritis and invasive
interventions. Also we suggest further studies on antibiotic
treatment of endometritis.

Key message

It is recommended that the gynecologists in patients with
uterine fibroids pay attention to the medical history, physical
examination, and other findings indicating intrauterine infection
to prevent recurrence of the lesion with appropriate treatment
if necessary.

Key points

* Some studies reported the association between fibroids with
uterine inflammation.

e In the present study, the overall incidence of chronic
endometritis was higher than previous studies and also the
incidence was higher and more significant in women with
submucosal myoma than in the intramural and subserosal

group.
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