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Introduction

Recurrent miscarriage (RM) or recurrent pregnancy 
loss (RPL) is defined as ≥ 3 pregnancy losses before the 
age of fetal viability [1, 2]. Pregnancy loss is a negative 
life event, and RM may intensify the grief experienced [1].

Genetic abnormalities, endocrine disorders, an-
ti-phospholipid syndrome (APS), and uterine abnormal-
ities were detected in 50% of recurrent miscarriages 
(RMs), while the remaining 50% of RMs were consid-
ered unexplained RMs [1–3]. 

Growing interest has been focused on the relation 
between chronic endometritis (CE) or asymptomatic in-
flammation of endometrium and RM [4]. 

The reported prevalence of CE in women with RM dif-
fers between studies. Kimura et al. reported a 9.3-67.6% 
prevalence of CE in RMs [5], while Bouet et al. reported 
a 27% prevalence of CE in RMs [6]. 

The inflammatory cells are normally present in en-
dometrium; therefore, histologic examination of the en-
dometrium may miss the diagnosis of CE [1, 4]. 
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Abstract 

Introduction: Growing interest has focused on the relation between chronic endometritis (CE) or asympto-
matic inflammation of the endometrium and recurrent miscarriage (RM).

The aim of the study was to assess the relation between CE and RM and the accuracy of hysteroscopy  
in diagnosing CE.

Material and methods: One hundred and ten (110) women with unexplained RM were included in this 
study. Participants were subjected to diagnostic hysteroscopy for uterine cavity, and endometrium evaluation.  
The diagnosis of CE during hysteroscopic examination was based on CE-related hysteroscopic signs (micro-
polyps, stromal edema, and/or hyperemia). At the end of hysteroscopy, an endometrial biopsy was taken from 
participants for culture, and immunohistochemical (IHC) staining. Collected data were analyzed to assess the 
relation between CE and RM and the accuracy of hysteroscopy in diagnosing CE.

Results: The prevalence of CE in women with RM was 31.8% using CE-related hysteroscopic signs, while it was 
38.2% using IHC staining and endometrial cultures (p = 0.4). CE-related hysteroscopic signs had 64.1% sensitivity, 
85.9% specificity, 71.4% positive predictive value (PPV), 81.3% negative predictive value (NPV), and 78.2% overall 
accuracy in diagnosing CE. Most cases of CE (> 81%) were caused by Mycoplasma and common pathogens.

Conclusions: The prevalence of CE in women with RM was 31.8% using CE-related hysteroscopic signs, 
while it was 38.2% using IHC staining and endometrial cultures. CE-related hysteroscopic signs had 64.1% sen-
sitivity, 85.9% specificity, 71.4% PPV, 81.3% NPV, and 78.2% overall accuracy in diagnosing CE. Most cases of CE 
(> 81%) were caused by Mycoplasma and common pathogens.
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Identification of plasma cells in the endometrial 
stroma associated with pathogenic organisms is the gold 
standard for diagnosing CE [3, 6–8].

Previous studies concluded that the hysteroscopic 
diagnosis of CE should be based on identification of mi-
cro-polyps (< 2 mm), stromal edema, hyperemia (focal 
or diffuse), or hemorrhagic spots during uterine cavity 
and endometrium evaluation [9–12]. 

Therefore, this study was designed to assess the 
relation between CE and RM and the accuracy of CE-re-
lated hysteroscopic signs (micropolyps, stromal edema, 
and hyperemia) in diagnosing CE.

Material and methods

The hospital records were reviewed over 5 years 
from January 2012 to January 2017 to identify women  
with unexplained RM or RPL after approval of the Ob-
stetrics and Gynecology department, and trial registra-
tion [13].
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One hundred and ten (110) women aged 20–40 years, 
with unexplained RM before the age of fetal viability 
following spontaneous or ART conception, were included 
in this comparative double-blinded study after obtaining 
informed consent in accordance with the Declaration 
of Helsinki.

RM is defined as ≥ 3 pregnancy losses [1, 2]. A preg-
nancy loss (miscarriage) is defined as spontaneous 
demise of pregnancy before the age of fetal viability  
(24 weeks’ gestation) [1, 2]. 

RM includes early pregnancy loss or biochemical 
pregnancy loss (> 6 weeks) after diagnosis of pregnan-
cy by β-hCG (serum or urine), and an ultrasound scan 
was only done after complete expulsion of the embryo 
and trophoblasts. It also includes clinical miscarriage or 
clinical pregnancy loss after diagnosis of pregnancy by 
an ultrasound scan [1]. Recurrent miscarriage does not 
include ectopic, molar pregnancies, and/or implanta-
tion failure [1].

Two types of unexplained RM were defined by Sar-
avelos et al.; type I  occurs by chance in women who 
have no underlying pathology (has a good prognosis), 
and type II occurs due to an underlying pathology that 
is not currently identified by routine investigations (has 
a poor prognosis) [14].

Exclusion criteria include: 1) obese (body mass index 
≥ 30 kg/m2), and/or alcoholic women, 2) women with 
family history of RM, history of uterine abnormalities, 
previous uterine surgery approaching the cavity (i.e., 
myomectomy), atypical endometrial hyperplasia or 
complex hyperplasia, and/or endocrine or metabolic dis-
orders, 3) women with previous history of endometriosis 
and/or endometritis (diagnosed clinical and/or by ultra-
sound), autoimmune diseases (i.e., APS), and/or throm-
bophilia, 4) women on anticoagulant therapy, antibiotics, 
oral contraceptive within the last 3 months, 5) wo- 
men who refused to participate, and/or give consent. 

Studied women were subjected to diagnostic hys-
teroscopy in the follicular phase of menstrual cycle  
(5–7 days post-menstrually) under general anesthesia 
using Bettocchi 5 mm, 30-degree hysteroscopy (Karl 
Storz, Germany), and normal saline as distension me-
dium [15]. 

During hysteroscopies, the uterine cavity and en-
dometrium were thoroughly evaluated (from the cer-
vix to the uterine fundus and both cornua) to identify 
CE-related hysteroscopic signs. The diagnosis of CE was 
based on the presence of ≥ 1 CE-related hysteroscopic 
signs, which include micro-polyps (< 2 mm) that fluctu-
ate in the cavity (Fig. 1), stromal edema, and hyperemia 
(focal or diffuse) (Fig. 2) [9–12]. 

The reordered hysteroscopic findings were eval-
uated by senior consultant (≥ 12 years’ experience in 
hysteroscopic surgery after the MD degree), who was 
blinded to participants’ clinical data (to avoid potential 
bias).

At the end of hysteroscopic procedures an endo-
metrial biopsy was taken from each participant using 
a 5-mm flexible Karman cannula  (MedGyn, USA) con-
nected to its aspiration kit. 

Each endometrial biopsy divided into 2 samples: 
one placed in saline for culture, and the other placed 
in formalin for immunohistochemical (IHC) staining [5].

The endometrial biopsies taken for IHC staining 
were mounted on 3-aminopropyl-trethoxysilane coat-
ed slides, stained with monoclonal anti-human CD138 
against plasma cells, and examined by an expert who 
was blinded to participants’ clinical data (double-blind-
ed) to detect the CD138-positive plasma cells [16].

The presence of CD138-positive plasma cells/10 high 
power fields (HPFs) associated with pathogenic organ-
isms was considered the gold standard for diagnosing 
CE [5]. 

Fig. 1. Chronic endometritis-related hysteroscopic sign (micro-

polyps)

Fig. 2. Chronic endometritis-related hysteroscopic sign (focal 

hyperemia)
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In addition, the CE was graded according to plas-
ma cell number into: 1–5 plasma cells (grade-I  CE),  
5–20 plasma cells (grade-II CE), and > 20 plasma cells 
(grade-III CE) (Fig. 3) [8]. 

The endometrial biopsies taken for cultures were 
cultured for the common infectious pathogens, and for 
Neisseria gonorrhea, Chlamydia trachomatis, Mycoplas-
ma species, Ureaplasma urealyticum, and yeast. Stud-
ied women received antibiotics based on the causative 
pathogens, and antibiogram results. 

Collected data were statistically analyzed to assess 
the relation between CE and RM (primary outcome) and 

the accuracy of CE-related hysteroscopic signs (microp-
olyps, stromal edema, and hyperemia) in diagnosing CE 
(secondary outcome).

Sample size

The required sample size was calculated using  
G Power software version 3.1.9.4 for sample size calcula-
tion, setting α-error probability at 0.05, power (1β-error 
probability) at 0.95%, and effective sample size (w) at 
0.5. An effective sample size ≥ 110 women was needed 
to produce a statistically acceptable figure. 

Statistical analysis 

Collected data were statistically analyzed using 
SPSS computer software version 20 IBM Corp., Armonk 
(Chicago, IL, USA). Numerical variables were presented 
as mean and standard deviation (± SD), while categor-
ical variables were presented as frequencies (n) and 
percentage (%). The chi-square (χ2) test was used to 
compare qualitative variables.

Sensitivity: proportional detection of individuals 
with the disease of interest in the population. Speci-
ficity: proportional detection of individuals without the 
disease of interest in the population. Positive predictive 
value (PPV): proportion of all individuals with positive 
tests who have the disease. Negative predictive value 
(NPV): proportion of all individuals with negative tests 
who are non-diseased. The p-value < 0.05 was consid-
ered significant.

Results 

One hundred and ten (110) women aged 20–40 years, 
with unexplained RM, were included in this study to as-
sess the relation between CE and RM and the accuracy 
of CE-related hysteroscopic signs in diagnosing CE. 

The mean age of the studied women was 32.8 ± 4.2 
years, mean body mass index (BMI) was 26.3 ± 6.7 kg/m2, 
61.8% (68/110) of the studied women had 3 previous 
miscarriages, 32.7% (36/110) had 4 previous miscar-
riages, and 5.5% had > 4 previous miscarriages. About 
64.5% (71/110) of the studied women had early RM  
(> 6 weeks), and 35.5% (39/110) had clinical RM (after 
ultrasound diagnosis) (Table 1).

The prevalence of CE in women with RM was 31.8% 
(35/110) using CE-related hysteroscopic signs, while  
it was 38.2% (42/110) using IHC staining and endome-
trial cultures (p = 0.4; insignificant difference).

The prevalence of CE in women with RM was 31.8% 
(35/110) using CE-related hysteroscopic signs and in-
cluded hyperemia (focal or diffuse) in 65.7% (23/35), 
stromal edema in 20% (7/35), and micropolyps in 14.3% 
(5/35). 

Fig. 3. Immunohistochemistry staining shows grade II chronic 

endometritis > 5 plasma cells/HPF (40×)

Table 1. Demographic data of participants, number of previo-

us miscarriages, and type of recurrent miscarriage

Variables Studied participants 
(number 110)

Maternal age (years) 32.8 ± 4.2

BMI (kg/m2) 26.3 ± 6.7

Number of previous miscarriages  

3 miscarriages 68/110 (61.8%) 

4 miscarriages 36/110 (32.7%) 

> 4 miscarriages 6/110 (5.5%)

Type of RM 

Early RM (> 6 weeks and before 
ultrasound diagnosis)

71/110 (64.5%)

Clinical RM (after ultrasound 
diagnosis) 

39/110 (35.5%)

Data presented as mean ± SD (standard deviation) and number and 
percentage (%).
BMI – body mass index, RM – recurrent miscarriage
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The prevalence of CE in women with RM was 38.2% 
(42/110) using IHC staining and endometrial cultures; 
grade-I  CE in 26.2% (11/42), grade-II CE in 54.8% 
(23/42), and grade-III CE in 19% (8/42). 

The endometrial cultures showed: Mycoplasmas 
hominis/Ureaplasma urealyticum in 26.2% (11/42) of 
participants, Enterococcus faecalis in 21.4% (9/42), 
Chlamydia trachomatis in 19% (8/42), Escherichia coli 
in 16.7% (7/42), Streptococcus viridans in 7.1% (3/42), 
Streptococcus bovis in 4.8% (2/42), Hemolytic staphy-
lococcus in 2.4% (1/42), and Candida albicans in 2.4% 
(1/42) (Table 2). 

Compared with IHC staining and endometrial cul-
tures (gold standard), CE-related hysteroscopic signs 
were true positive (TP) in 25 of the studied RM wom-
en, and false positive (FP) in 10 cases, while CE-related 
hysteroscopic signs were true negative (TN) in 61 of the 
studied RM women, and false negative (FN) in 14 cases. 
CE-related hysteroscopic signs had 64.1% sensitivity, 
85.9% specificity, 71.4% PPV, 81.3% NPV, and 78.2% 
overall accuracy in diagnosing CE (Table 2, Fig. 4).

Compared with IHC staining, and endometrial cul-
tures, CE-related hysteroscopic signs had significantly 
lower sensitivity (p = 0.03), statistically similar speci-
ficity, PPV, NPV, and overall accuracy in diagnosing CE  
(p = 0.4, 0.1, 0.3, 0.2; respectively). 

Discussion 

Growing interest has focused on the relation be-
tween CE or asymptomatic inflammation of the endo-
metrium and RM [4]. 

Identification of plasma cells in the endometrial stro-
ma associated with pathogenic organisms is the gold 
standard for diagnosing CE [3, 6–8].

Previous studies concluded that the hysteroscopic 
diagnosis of CE should be based on identification of mi-
cropolyps (< 2 mm), stromal edema, hyperemia (focal or 
diffuse), or hemorrhagic spots during uterine cavity and 
endometrium evaluation [9–12]. 

Recently, Drizi et al. concluded that the histologi-
cal diagnosis of CE should be based on identification 

Table 2. Hysteroscopic, immunohistochemistry, culture results, and accuracy of chronic endometritis-related hysteroscopic signs 

in diagnosing chronic endometritis

Variables Positive CE-related hysteroscopic signs (number 35)
Positive CE by IHC and endometrial culture (number 42) 

CE-related hysteroscopic signs 35/110 (31.8)

Hyperemia (focal or diffuse) 23/35 (65.7)

Stromal edema 7/35 (20)

Micropolyps (< 2 mm) 5/35 (14.3)

CE diagnosed by IHC 42/110 (38.2)

Garde I  11/42 (26.2)

Grade II 23/42 (54.8)

Grade III 8/42 (19)

Endometrial culture results  42/110 (38.2)

Mycoplasmas hominis/Ureaplasma 11/42 (26.2)

Enterococcus faecalis 9/42 (21.4)

Chlamydia trachomatis 8/42 (19)

Escherichia coli 7/42 (16.7)

Streptococcus viridans 3/42 (7.1)

Streptococcus bovis 2/42 (4.8)

Hemolytic staphylococcus 1/42 (2.4)

Candida albicans 1/42 (2.4)

Accuracy of CE-related hysteroscopic signs in diagnosing CE

Sensitivity (TP ÷ TP + FN) × 100 (25 ÷ 25 +14) × 100 = 64.1 

Specificity (TN ÷ TN + FP) × 100 (61 ÷ 61 + 10) × 100 = 85.9 

PPV (TP ÷ TP + FP) × 100 (25 ÷ 25 + 10) × 100 = 71.4 

NPV (TN ÷ TN + FN) × 100 (61 ÷ 61 + 14) × 100 = 81.3

Accuracy (TP + TN ÷ TP + TN + FP + FN) × 100 (25 + 61 ÷ 25 + 61 + 10 + 14) × 100 = 78.2 

Data presented as number and percentage (%).
CE – chronic endometritis, FN – false negative, FP – false positive, IHC – immunohistochemistry, NPV – negative predictive value, PPV – positive predictive 
value, TN – true negative, TP – true positive 
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of plasma cells, which are normally absent or low in 
the endometrium, and the hysteroscopic diagnosis of 
CE should be based on identification of micropolyps, 
stromal edema, focal hyperemia, or hemorrhagic spots 
during uterine cavity and endometrium evaluation [12].

Therefore, this comparative double-blinded study 
was designed to assess the relation between CE and 
RM and the accuracy of CE-related hysteroscopic signs 
in diagnosing CE.

One hundred and ten (110) women with unex-
plained RM were identified from the hospital records 
and included in this study. About 61.8% (68/110) of the 
studied women had 3 previous miscarriages, 32.7% 
(36/110) had 4 previous miscarriages, and 5.5% had  
> 4 previous miscarriages. 

The RM was early RM in 64.5% (71/110) of the stud-
ied women, and it was clinical RM in 35.5% (39/110)  
of them. 

The prevalence of CE in women with RM was 31.8% 
(35/110) using CE-related hysteroscopic signs, while the 
prevalence of CE in women with RM was 38.2% (42/110) 
using IHC staining and endometrial cultures (p = 0.4).

Similarly, Zargar et al. found that the prevalence of 
CE in RMs was 36.8% and 31.6% based on hysterosco-
py and IHC staining, respectively [17]. 

Kimura et al. reported a 9.3–67.6% prevalence of CE 
in RM [5]. Bouet et al. reported a 27% prevalence of CE 
in RM [6], and Kaku et al. found plasma cell clusters in 
more than 50% of women with CE [8]. 

Kaku et al. concluded that the presence of plasma 
cell clusters had 53.8% sensitivity, 100% specificity, 
100% PPV, and 68.4% NPV in diagnosing CE [8]. 

The difference in prevalence of CE between studies 
was explained by McQueen et al., who found higher prev-
alence of CE with IHC staining compared to traditional 
hematoxylin and eosin staining (56% versus 13%) [7].

Zargar et al. found that hysteroscopy had 86.36% 
sensitivity, 87.3% specificity, 70.37% NPV, and 94.82% 
PPV in diagnosing CE [17].

This study found that CE-related hysteroscopic signs 
had 64.1% sensitivity, 85.9% specificity, 71.4% PPV, 

81.3% NPV, and 78.2% overall accuracy in diagnosing 
CE compared with IHC staining and endometrial cul-
tures (gold standard).

Compared with IHC staining and endometrial cul-
tures, CE-related hysteroscopic signs had significantly 
lower sensitivity (p = 0.03), statistically similar speci-
ficity, PPV, NPV, and overall accuracy in diagnosing CE  
(p = 0.4, 0.1, 0.3, 0.2; respectively). 

In addition, Liu et al. found that the hysteroscopic 
scoring system based on endometrial hyperemia, dilated 
endometrial vessels, endometrial micropolyps, and pol-
ypoidal hyperplasia had 62.8% sensitivity, 91.7% speci-
ficity, 88.8% PPV, and 70.1% NPV in diagnosing CE [18]. 

Moreover, Song et al. found that the presence of  
≥ one of the CE-related hysteroscopic signs had 59.3% 
sensitivity, 69.7% specificity, 42.1% PPV, 82.8% NPV, 
and 66.9% accuracy in diagnosing CE [19].

The results of endometrial culture showed: Myco-
plasmas hominis/Ureaplasma in 26.2% (11/42) of partic-
ipants, Enterococcus faecalis in 21.4% (9/42), Chlamydia 
trachomatis in 19% (8/42), Escherichia coli in 16.7% 
(7/42), Streptococcus viridans in 7.1% (3/42), Strepto-
coccus bovis in 4.8% (2/42), Hemolytic staphylococcus in 
2.4% (1/42), and Candida albicans in 2.4% (1/42). 

Cicinelli et al. also found that common bacteria 
were the causative pathogens in 77.5% of CE, Myco-
plasma and Ureaplasma in 25.3% of CE, and Chlamydia 
trachomatis in 12.7% of CE [3]. 

Cicinelli et al., in another study, found that > 70% 
of CE cases were caused by common pathogens and 
Mycoplasma, and not by Chlamydia trachomatis or  
N. gonorrhoeae [11]. 

Participants with CE by confirmed IHC staining and 
endometrial cultures received antibiotics based on the 
causative pathogens, and antibiogram results to im-
prove the pregnancy outcome. Kimura et al. concluded 
that antibiotics are an effective therapeutic option for 
CE, and the pregnancy rate significantly improved when 
CE was treated with antibiotics [5].

A recent SWOT analysis also recommended investi-
gating and managing CE in women with RPL or repeated 

Fig. 4. Study flow-chart, and chronic endometritis related hysteroscopic signs compared to immunohistochemistry and culture 

results
CE – chronic endometritis, FN – false negative, FP – false positive, IHC – immunohistochemical staining, RM – recurrent miscarriage, TN – true negative, 
TP – true positive

Eligible participnats 110 women with unexplained RM 

Negative IHC & Culture 
for CE (10)

Positive IHC & Culture 
for CE (25)

Negative IHC & Culture 
for CE (61)

Positive IHC & Culture 
for CE (14)

FP hysteroscopic signs 10 TP hysteroscopic signs 25 TN hysteroscopic signs 61 FN hysteroscopic signs 14

Positive CE-related hysteroscopic signs 35/110 (31.8%) Negative  CE-related hysteroscopic signs 75/110 (68.2%)
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implantation failure after in vitro fertilization as it could 
improve outcomes [20]. 

This study found that the prevalence of CE in wom-
en with RM was 31.8% using CE-related hysteroscopic 
signs, while it was 38.2% using IHC staining and endo-
metrial cultures (p = 0.4). 

CE-related hysteroscopic signs had 64.1% sensitivi-
ty, 85.9% specificity, 71.4% PPV, 81.3% NPV, and 78.2% 
overall accuracy in diagnosing CE compared with IHC 
staining and endometrial cultures (gold standard). 
Compared with IHC staining and endometrial cultures, 
CE-related hysteroscopic signs had significantly lower 
sensitivity (p = 0.03), and statistically similar specificity, 
PPV, NPV, and overall accuracy in diagnosing CE (p = 0.4, 
0.1, 0.3, 0.2; respectively). 

Most cases of CE (> 81%) were caused by Mycoplas-
ma and common pathogens (not caused by Chlamydia 
trachomatis or N. gonorrhoeae).

Women refusing to participate and/or give consent, 
small sample size, retrospective nature of the study, 
and absence of controls (without previous miscarriage) 
and follow-up after treatment were the limitations of 
this study. 

Despite these limitations, this study was the first 
registered comparative double-blinded study conducted 
to assess the relation between CE and RM and the accu-
racy of CE-related hysteroscopic signs in diagnosing CE.

In addition, there are no clear guidelines on wheth-
er to include CE in the initial assessment of an infer-
tile couple [20]. Therefore, future randomized trials are 
needed to determine whether to include CE in the ini-
tial assessment of an infertile couple, and the impact 
of antibiotic therapy in CE on endometrial receptivity/
implantation.

Conclusions

The prevalence of CE in women with RM was 31.8% 
using CE-related hysteroscopic signs, while it was 38.2% 
using IHC staining and endometrial cultures. Compared 
with IHC staining and endometrial cultures, CE-related 
hysteroscopic signs had significantly lower sensitivity, 
and statistically similar specificity, PPV, NPV, and overall 
accuracy in diagnosing CE. Hysteroscopy is a useful com-
plementary tool to endometrial culture and IHC staining 
in diagnosing CE. Future randomized trials are needed 
to determine whether to include CE in the initial assess-
ment of an infertile couple and the impact of antibiotic 
therapy in CE on endometrial receptivity/implantation.
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