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Abstract

Background: This cross-sectional study evaluated the utility of of-
fice hysteroscopy in infertile women with polycystic ovary syndrome 
(PCOS) and normal transvaginal ultrasonography (TVS), compared 
with unexplained infertility (UI).

Methods: Between December 2021 and December 2024, 150 women 
were enrolled: 100 with PCOS and 50 with UI. All underwent clinical and 
hormonal assessment, office hysteroscopy, and endometrial sampling.

Results: In the PCOS group, hysteroscopy identified a thin endome-
trium (4%), a tiny polyp (1%), and a sub-septate uterus (1%), while 
a thin endometrium was found in 8% of UI cases. Vascularity ab-
normalities and Darwish triad micropolyps were observed in both 
groups. Histopathology revealed chronic endometritis with micropo-
lyps, disordered proliferative endometrium, and occasional hyperpla-
sia, more frequently in PCOS.

Conclusions: No significant clinical correlations were found. Rou-
tine hysteroscopy is not recommended in women with normal TVS 
but may be useful in selected long-standing infertility to detect subtle 
intrauterine pathology.

Keywords: Polycystic ovary syndrome; Unexplained infertility; 
Hysteroscopy; Histopathology; Endometrium

Introduction

Polycystic ovary syndrome (PCOS) is one of the leading causes 

of infertility worldwide. While ovulation problems remain cen-
tral to its pathophysiology, many women continue to experience 
infertility even after confirming ovulation and ruling out tubal 
blockage [1]. This highlights the possibility that factors beyond 
ovulation may contribute to reduced fertility in PCOS. Increas-
ing attention has turned to the role of the endometrium, as some 
subtle abnormalities in the uterine lining may impair implan-
tation. Similar patterns are also observed in women with un-
explained infertility (UI), where standard investigations fail to 
reveal a cause [2]. Despite many recent studies, the relationship 
between PCOS and abnormal endometrial function is still not 
fully understood [3]. Office hysteroscopy (OH), a simple out-
patient procedure that allows direct visualization of the uterine 
cavity, has proven more effective than ultrasound in detecting 
endometrial abnormalities such as small polyps, fine adhesions, 
and subtle changes in endometrial morphology [4]. By identi-
fying issues that might otherwise remain hidden, OH provides 
a valuable tool for refining infertility evaluation. Building on 
this, the present study used OH to assess the endometrial cav-
ity in infertile women with PCOS and a normal transvaginal 
ultrasonography (TVS), comparing findings with those from 
women with UI to explore possible occult endometrial factors. 
The study highlighted a diagnostic gap common to both groups, 
rather than comparing their underlying etiologies.

Materials and Methods

Study design and setting

This cross-sectional study (ClinicalTrials.gov Identifier: 
NCT05042895) was conducted at the Infertility Outpatient 
Clinic and Office Hysteroscopy Unit of Woman’s Health Uni-
versity Hospital, Assiut, Egypt, over a 3-year period between 
December 2021 and December 2024. The study protocol was 
reviewed and approved by the Institutional Review Board 
(IRB: 17200621) of the Faculty of Medicine, Assiut Univer-
sity, Egypt. The work was undertaken in accordance with the 
provisions of the Declaration of Helsinki.

Study population

A total of 150 infertile women with normal TVS findings were 
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recruited. Infertility was defined as failure to conceive after 
at least 12 months of regular, unprotected intercourse. Partici-
pants were stratified into two groups. Group I (PCOS group) 
comprised 100 women diagnosed with PCOS according to the 
Rotterdam criteria (presence of at least two of the following: 
oligo/anovulation, clinical or biochemical hyperandrogenism, 
and polycystic ovarian morphology on ultrasound) while group 
II (UI group) comprised 50 women after standard evaluation 
(normal semen analysis, confirmed ovulation, tubal patency, 
and unremarkable TVS).

Sample size calculation

The sample size was estimated with reference to previous stud-
ies, such as Amooee et al [5], who investigated 70 women with 
PCOS and 35 with UI. The calculation was performed using 
the formula: N = (Δ/Z)2 × P × (100−P), where: Z = 1.96, cor-
responding to a 95% confidence level, Δ = 12, the acceptable 
margin of error, and P = 37.5%, the estimated prevalence. Ac-
cordingly, the minimum required sample size was 63 women 
per group, achieving a statistical power of approximately 80% 
at a 5% significance level. To further strengthen the power 
and compensate for potential dropouts, the sample size was 
increased to 100 women in the PCOS group and 50 women in 
the UI group. The unequal group sizes (n = 100 vs. 50) were 
intentional, permitting exploratory analyses within the larger 
PCOS cohort, and followed the design of a previous similar 
study [5].

Inclusion criteria

The study included women aged 20–38 years with primary 
or secondary infertility and normal baseline TVS findings. 
TVS was performed using a high-resolution ultrasound ma-
chine (Medison Sonoace X8) with a 7.5 MHz transducer. 
Endometrial thickness, echogenicity, and uterine morphol-
ogy were assessed. In patients with PCOS, ovarian volume 
and antral follicle count were also recorded. Only women 
with normal endometrial thickness and pattern, absence of 
intracavitary pathology, and normal uterine morphology 
were included.

Exclusion criteria

Exclusion criteria were abnormal TVS findings suggestive 
of intrauterine pathology, such as thickened endometrium in 
the proliferative phase, features of endometrial hyperplasia, 
endometrial polyps, Mullerian anomalies, suspected intrau-
terine adhesions, or fibroids distorting the cavity. Patients 
with a history of intrauterine surgery within the previous 6 
months (e.g., dilation and curettage or hysteroscopy) were 
also excluded. Additional exclusion criteria included known 
systemic diseases affecting fertility (e.g., uncontrolled dia-
betes, thyroid disorders, hyperprolactinemia) and refusal to 
participate.

Comprehensive diagnostic evaluation

At the infertility outpatient clinic, all participants underwent 
detailed history taking, including duration and type of infer-
tility, menstrual pattern, obstetric history, and previous treat-
ments. General and gynecological examinations were per-
formed, with particular attention to body mass index (BMI) 
and clinical signs of hyperandrogenism (hirsutism, acne, an-
drogenic alopecia).

In the outpatient laboratory, baseline hormonal profiling 
was conducted during the early follicular phase (postmenstrual 
days 2–4). Blood samples were analyzed for follicle-stimulat-
ing hormone (FSH), luteinizing hormone (LH), estradiol (E2), 
anti-Mullerian hormone (AMH), thyroid-stimulating hormone 
(TSH), and prolactin using enzyme-linked immunosorbent as-
say (ELISA).

All participants with normal TVS findings subsequently un-
derwent OH in the early proliferative phase (cycle days 6–10) 
using a vaginoscopic, anesthesia-free approach as previously 
described by our team [6]. A 2.9-mm, 30° rigid hysteroscope 
(Karl Storz, Tuttlingen, Germany) with continuous saline flow 
was utilized without cervical dilation. The cervical canal and 
internal os were inspected, followed by systematic evaluation of 
the endometrial cavity for endometrial texture, vascularity, cav-
ity shape, and focal lesions (polyps, fibroids, adhesions, or con-
genital anomalies). Special attention was given to the Darwish 
triad [7], tubal ostium, converging walls, and the cone-shaped 
proximal part of the fallopian tubes with its characteristic black 
spot, by rotating the telescope toward both cornual regions. At 
the end of OH, 10–30 mL methylene blue dye was injected 
through the side channel of OH, and the hysteroscopist waited a 
few minutes to allow staining of the endometrium. Healthy en-
dometrium does not stain while pathologic cells stain blue (Fig. 
1). This “chromohysteroscopy” aims to localize any abnormal 
endometrial area to guide biopsy taking as previously described 
[8]. Abnormal findings, when present, were documented using 
digital imaging. Endometrial thickness was assessed by advanc-
ing the telescope to the uterine fundus and then gently withdraw-
ing it along the posterior wall toward the cervix. A deep furrow 
along the pathway was considered suggestive of thickened en-
dometrium, the absence of a furrow indicated a thin endome-
trium, while a shallow furrow was regarded as normal. At the 
end of hysteroscopic evaluation, adequate endometrial sample 
was taken primarily from any methylene blue-stained areas. In 
cases with a normal chromohysteroscopic appearance, a system-
atic sampling was performed from the mid-fundal, anterior, and 
posterior walls using a 4-mm Novak curette. All samples were 
sent for histopathological assessment. A positive hysteroscopic 
finding was defined as any visible abnormality (e.g., polyp, ad-
hesion, focal congestion, micropolyp). Histopathology was con-
sidered the reference standard.

Before discharge, patients were asked to rate their satis-
faction with the “one-stop” approach combining clinical as-
sessment, hormonal testing, OH, and endometrial sampling in 
a single visit. Analgesics were prescribed on an as-needed ba-
sis. Patients were subsequently contacted by the junior investi-
gator (NE) to discuss histopathology and laboratory results, as 
well as to define the further management plan.
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Study outcomes

The primary outcome was the prevalence of abnormal hystero-
scopic findings in PCOS patients with normal TVS. Secondary 
outcomes were: 1) the prevalence of abnormal histopathology 
as the gold standard diagnostic tool; and 2) a comparison of 
findings between the PCOS group and a UI group.

Data collection and statistical analysis

Data were analyzed using SPSS software, version 22.0 (IBM 
Corp., Armonk, NY, USA). Normality of continuous variables 
was assessed with the Shapiro–Wilk test. Normally distributed 
variables were summarized as mean ± standard deviation (SD), 
whereas skewed variables were expressed as median with inter-
quartile range (IQR). Comparisons between the PCOS and UI 
groups were performed using the independent-samples t-test for 
normally distributed data and the Mann–Whitney U test for non-
normally distributed data. Categorical variables were reported as 
frequencies and percentages and compared using the Chi-square 
test or Fisher’s exact test where appropriate (expected cell count 
< 5). Correlation analyses were conducted using Pearson’s cor-
relation for normally distributed variables and Spearman’s cor-
relation for non-normally distributed variables. A P value < 0.05 
was considered statistically significant.

Results

The study included infertile women with a normal endome-
trial appearance on TVS, who were classified into two groups. 
Group A comprised 100 women with PCOS-related infertil-

ity, while group B included 50 women with UI. Both groups 
were comparable in terms of sociodemographic and clinical 
characteristics, except for significantly higher weight and BMI 
observed in group A (Table 1). The hormonal profiles of both 
groups are presented in Table 2, which shows a significantly 
higher LH level in group A. Despite the normal endometrial 
pattern on TVS, endometrial thickness was significantly great-
er in group A (8.86 ± 1.64 mm) compared to group B (6.06 ± 
1.61 mm, P < 0.01). As shown in Table 3, there was no statisti-
cally significant difference in hysteroscopic findings between 
the two groups. Micropolyps were seen inside Darwish triad in 
six (6%) and four (8%) cases in both groups, respectively (Fig. 
2). Congested endometrial patches were seen in four (4%) and 
one (2%) cases in both groups, respectively, while micropo-
lyps were seen in one case (1%) in PCOS group (Fig. 3). Meth-
ylene blue staining at the end of OH was done in all cases to 
localize pathologic areas (Fig. 1). Additionally, there was no 
significant association between hysteroscopic endometrial pat-
terns and clinical or hormonal parameters in either group, ex-
cept for a higher FSH level observed in women with abnormal 
hysteroscopic patterns within group A. Histopathological find-
ings for both groups are summarized in Table 4. No cases of 
hyperplasia with atypia or malignancy were reported in either 
group. Table 5 presents the diagnostic indices of hysteroscopy 
for detecting abnormal endometrial pathology. Hysteroscopy 
demonstrated high sensitivity, specificity, and positive predic-
tive value, but a notably low negative predictive value when 
compared with histopathological diagnosis.

Discussion

In women with PCOS, the endometrium is often disrupted due 
to chronic anovulation, prolonged unopposed estrogen expo-

Figure 1. Chromohysteroscopy: Methylene blue staining of pathologic endometrium.
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sure, progesterone resistance, and insulin resistance. These 
mechanisms contribute to an increased risk of endometrial 
thickening, hyperplasia, and, over time, even endometrial car-
cinoma following years of unopposed estrogen stimulation [3]. 
One study reported significantly greater endometrial thickness 
in the PCOS group (11.1 mm) and in women with insulin resist-
ance (9.6 mm), compared with controls (6.2 mm; P < 0.001) [9].

TVS is now widely available in most gynecology clinics 
and plays a crucial role in the diagnostic workup of PCOS. 
Among women with PCOS, especially those with oligomenor-
rhea or irregular cycles, the risk of endometrial hyperplasia is 

higher than in women with regular cycles. In the present study, 
the wide availability of TVS was a key reason for selecting only 
cases with normal TVS findings, as most abnormal endometrial 
pathologies can be reliably detected during routine scanning.

OH, on the other hand, has been increasingly adopted in 
the evaluation of various gynecological conditions with excel-
lent outcomes. At our institution, the OH unit was established 
over 35 years ago and has been extensively applied in cases 
of infertility [6], abnormal uterine bleeding [10], and Mul-
lerian duct anomalies [11]. OH allows accurate diagnosis of 
intrauterine abnormalities, such as endometrial polyps, while 
also providing the opportunity for targeted endometrial or even 
myometrial biopsy in a minimally invasive and well-tolerated 
manner.

In this study, thin endometrium was detected hysteroscop-
ically in four cases from each group, which is uncommon in 
PCOS. This finding may be explained by hyperandrogenism, 
which inhibits endometrial growth and differentiation and im-
pairs decidualization during the luteal phase [12]. The clinical 
significance of thin endometrium in PCOS has been highlight-
ed in several studies. For example, reduced endometrial thick-
ness (≤ 8 mm) was independently associated with an increased 
risk of preterm birth (PTB), low birthweight (LBW), and 

Table 2.  Hormonal Profile in Study Groups

Group A  
(n = 100)

Group B  
(n = 50) P value

TSH, mean ± SD 2.88 ± 1.56 2.75 ± 1.1 0.621
Prolactin, mean ± SD 13.19 ± 6.11 12.25 ± 6.31 0.388
LH, mean ± SD 8.85 ± 3.015 4.94 ± 2.29 < 0.000
FSH, mean ± SD 7.34 ± 3.35 5.82 ± 2.24 < 0.001

TSH: thyroid-stimulating hormone; FSH: follicle-stimulating hormone; 
LH: luteinizing hormone; SD: standard deviation.

Table 1.  Demographic Data in Both Groups

Group A (n = 100) Group B (n = 50) P value
Age (years), mean ± SD 28.94 ± 4.62 26.86 ± 3.71 0.224
Weight (kg), mean ± SD 73.33 ± 11.66 67.36 ± 12.50 < 0.005
Height (cm), mean ± SD 158.17 ± 28.5 161.30 ± 6.98 0.447
BMI (kg/m2), mean ± SD 27.51 ± 3.53 25.80 ± 4.03 < 0.008
Education
    Illiterate 41 (41.0%) 23 (46.0%)
    Primary school 23 (23.0%) 14 (28.0%) 0.665
    Secondary school 27 (27.0%) 11 (22.0%)
    High level 9 (9.0%) 2 (4.0%)
Infertility
    Primary 72 (72.0%) 33 (66.0%) 0.284
    Secondary 28 (28.0%) 17 (34.0%)
Medication
    No 87 (87.0%) 50 (100%)
    Metformin 850 mg XR (sustained release) 5 (5.0%) 0 < 0.01
    Metformin 500 mg 5 (5.0%) 0
    Clomiphene citrate 3 (3.0%) 0
Parity
    0 72 (72.0%) 33 (66.0%)
    1 15 (15.0%) 13 (26.0%) 0.434
    2 11 (11.0%) 3 (6.0%)
    3 2 (2.0%) 1 (2.0%)
Duration of infertility, mean ± SD 4.87 ± 2.39 4.25 ± 2.43 0.139

BMI: body mass index; SD: standard deviation.
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small-for-gestational-age (SGA) infants in women with PCOS 
[13]. However, thin endometrium is more reliably measured 
by TVS, whereas the hysteroscopic thickness assessment used 
in this study is subjective and lacks precise measurement.

The relatively low prevalence of abnormal hysteroscopic 
endometrial findings in this study (6% and 4% in groups A and 
B, respectively) can be attributed to the strict inclusion crite-
ria, which excluded any suspected endometrial pathology. This 
contrasts with other reports that described higher prevalence 
rates of 32% [14] and 24% [15]. A strength of hysteroscopy, 
however, lies in its ability to detect chronic endometritis (CE). 
In this study, CE was hysteroscopically suspected in 5% of 
PCOS cases and 2% of UI cases, mainly in the form of mi-

cropolyps and congested endometrium. Various hysteroscopic 
patterns of CE have been described, including hemorrhagic 
spots, stromal edema, endometrial micropolyps ≤ 1 mm, hy-
peremic areas with central white points, hypervascularity, and 
filmy adhesions [16]. In our study, endometrial congestion was 
the most common diagnostic clue, consistent with previous re-
ports [17]. When compared to histopathology as the reference 
standard, hysteroscopy showed a notably low negative predic-
tive value, indicating that a normal hysteroscopic appearance 
does not reliably rule out histologic abnormalities, such as CE 
or disordered proliferation.

Histopathology confirmed CE in 14% of PCOS cases and 
8% of UI cases, despite relying only on hematoxylin and eosin 
(H&E) staining. The diagnostic accuracy of H&E is limited, as 

Table 3.  Hysteroscopic Findings in Study Groups

Group A (n = 100) Group B (n = 50) P value
Cervical canal
    Normal 91 (91.0%) 47 (94.0%) 0.495
    Thick mucosal secretion 6 (6.0%) 3 (6.0%)
    Ectopy (ectocervix) 3 (3.0%) 0
Endometrium
    Normal 94 (94.0%) 46 (92.0%)
    Thin 4 (4.0%) 4 (8.0%) 0.569
Focal lesions
    Micropolyps 1 (1.0%) 0
Morphological anomalies
    Subseptate uterus 1 (1.0%) 0
Endometrial vasculature
    Normal 89 (89.0%) 42 (84.0%)
    Pale 7 (7.0%) 7 (14.0%) 0.325
    Congested 4 (4.0%) 1 (2.0%)
Darwish triad
    Normal 94 (94%) 76 (92%) 0.325
    Intratubal micropolyps 6 (6%) 4 (8%)

Figure 2. Hysteroscopic appearance of micropolyps at Darwish triad.
Figure 3. Hysteroscopic appearance of congested endometrium and 
micropolyps.
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plasma cells can be difficult to differentiate from leukocytes in 
the stroma. Immunohistochemistry for syndecan-1 (CD138), 
which specifically identifies plasma cells, offers higher accu-
racy, as positive cells appear brown with CD138 staining. The 
relatively high prevalence of CE in our series, despite the limi-
tations of H&E, supports the recommendation to include CE 
evaluation and endometrial sampling in infertile women with 
PCOS or UI [18].

In addition, two cases of focal simple endometrial hyper-
plasia were identified in the PCOS group, despite normal TVS 
and even normal hysteroscopic appearance. These false nega-
tives highlight the importance of endometrial sampling as the 
diagnostic gold standard, especially in women presenting with 
menstrual irregularities or suspected poor endometrial recep-
tivity. Distorted proliferative endometrium was also observed 
in eight PCOS patients, suggesting abnormal endometrial 
growth secondary to persistent unopposed estrogen stimula-
tion. This finding represents a potential risk factor for endo-
metrial hyperplasia and, in some cases, endometrial carcinoma 
[19], and therefore warrants careful interpretation.

Finally, OH was also utilized to investigate potential ana-
tomic tubal factors in both groups. As previously reported [17], 
OH provides valuable assessment of the proximal fallopian 
tubes, offering not only anatomic but also functional informa-
tion, such as tubal patency and peristalsis [20]. In this study, 
intratubal micropolyps occluding the distal tube were identified 
in six PCOS cases and four UI cases and were successfully ex-
cised using flexible micro-grasping forceps, thereby potentially 
restoring sperm and embryo passage. Further studies are needed 
to evaluate the reproductive impact of such interventions.

This study has several limitations that should be consid-
ered when interpreting the results. First, the cross-sectional 
design carries an inherent risk of selection bias. The study 
population may not be fully representative of all women with 
PCOS, as only those without sonographic abnormalities were 
included. This selection may have led to an underestimation 

of the true prevalence of hysteroscopic and histopathological 
abnormalities. Second, caution is warranted in interpreting 
correlations between clinical or hormonal parameters and en-
dometrial pathologies, given that the sample does not reflect 
the broader PCOS population. Moreover, the effect of treat-
ing hysteroscopic or histopathological abnormalities on con-
ception rates and pregnancy outcomes remains uncertain and 
requires further investigation. An important limitation of this 
study is the lack of CD138 testing, as the diagnosis of CE relied 
solely on H&E staining. Given the low sensitivity of H&E for 
detecting plasma cells, histopathology likely underestimated 
the true prevalence of CE. Consequently, the “gold standard” 
used for accuracy calculations (Table 5) is itself imperfect, 
which probably inflates the estimated sensitivity and specific-
ity of hysteroscopy for CE. Additionally, the low prevalence 
of abnormalities (6% in group A) is almost certainly an under-
estimation, particularly for CE. Finally, additional studies are 
needed to identify the subgroup of women with PCOS who are 
most likely to benefit from hysteroscopic evaluation.

Conclusions

Routine OH is not recommended for women with PCOS or 
UI who demonstrate normal findings on TVS, as it primarily 
detects minor endometrial changes while adding unnecessary 
cost, stress, and invasiveness to the infertility workup. None-
theless, OH may have a role in carefully selected cases of long-
standing infertility, after exclusion of other contributing fac-
tors, to identify subtle intrauterine abnormalities such as CE, 
small morphological lesions, or Darwish triad micropolyps.
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Table 4.  Histopathologic Findings in Both Groups

Group A (n = 100) Group B (n = 50) P value
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