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INTRODUCTION 

Subtle distal fallopian tube abnormalities, such as 
fimbrial agglutination, tubal diverticula, and Hydatid 
of Morgagni (HM), are a category of lesions characte-

ABSTRACT

Objective. Non-obstructive lesions outside the fallopian tube are referred to as 
subtle distal fallopian tube abnormalities, such as tubal diverticula, Morgagni 
cyst, sacculation, accessory tube, accessory ostium, and fimbria agglutination. 
There is considerable evidence to suggest that these defects have a negative 
impact on fertility and may contribute to some cases of unexplained infertility. 
By implementing this adjustment for the treatment of tubal infertility, we can 
lower the incidence of “unexplained infertility”, which could lead to unneces-
sary IVF. to investigate the prevalence and types of subtle tubal abnormalities 
detected during laparoscopy in women with unexplained subfertility. 

Patients and Methods. 120 women with unexplained infertility scheduled 
for diagnostic laparoscopy were included in the study. Evaluation of fallo-
pian tubes is done by grasping the fimbria with non-traumatic forceps and 
thoroughly inspecting both sides for one or more of the abnormalities, fol-
lowed by confirmation of tubal patency via chromopertubation. 

Results. The prevalence of subtle tubal abnormalities diagnosed by laparo-
scopy was 58% (70/120). Positive laparoscopic findings were found bilate-
rally in 43 out of 70 (61.5%) women and unilaterally in 27 out of 70 (38.5%) 
women. Tubal sacculation was the most prevalent anomaly, at 47.14% (33 out 
of 70). Peritubal adhesions were significantly higher in women with subtle 
abnormalities; however, there was no statistical correlation between superfi-
cial endometriosis and the presence of these anomalies. 

Conclusions. subtle tubal abnormalities have a high prevalence in women 
with unexplained infertility, and they may be linked to the aetiology of 
subfertility in this population.

rized by minor changes in tubal morphology [1]. For a 
long while, even though this group of tubal disorders 
was first mentioned in literature over a century ago, 
it was believed that they were only normal anatomic 
variations with no practical significance [2-4]. 

Evaluation of subtle fallopian tube abnormalities in women with unexplained 
subfertility: a cross-sectional study
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These anomalies involve fimbria agglutination, fim-
bria phimosis, Morgagni hydatids cyst, tubal sac-
culation, tubal diverticula, accessory ostium, and 
accessory fallopian tube [5]. 
It’s important to comprehend subtle tubal abnorma-
lities. These non-obstructive lesions are underdia-
gnosed despite their relatively high prevalence. As a 
result, they are typically missed during laparoscopy 
and dye tests, which exclusively evaluate tubal pa-
tency. Consequently, it is imperative to thoroughly 
examine the tube, especially the distal portion [1].
The clinical significance of fallopian tube anatomi-
cal and congenital abnormalities is frequently un-
derestimated or disregarded [6]. There is fair evi-
dence that these abnormalities may reduce fertility. 
The incidence of unexplained infertility could be 
lessened by implementing this modification for the 
treatment of tubal factor infertility, thus could pre-
vent needless IVF procedures [5]. 
The aim of this study is to investigate the prevalence, 
types, and determinants of subtle tubal abnorma-
lities detected during laparoscopy in women with 
unexplained subfertility.

PATIENTS AND METHODS

This observational cross-section study was con-
ducted in the period from 1st May 2023 to 31st May 
2024, on 120 infertile women who were originally 
diagnosed as having unexplained infertility and 
scheduled for diagnostic laparoscopy at the endo-
scopy unit at El-Shatby University Hospital, Alexan-
dria, Egypt. We obtained the ethical approval for 
the study protocol from the local Ethical Committee 
of the Faculty of Medicine, Alexandria University 
(IRB No. 00012098). An informed written consent 
was provided for every female included in the study. 

The sample size was calculated using Power Analy-
sis and Sample Size Software (PASS 2020) “NCSS”, 
taking into consideration a 5% level of significance, 
and precision of 5% using Z- test.
The study population includes women with primary 
or secondary infertility scheduled for laparoscopy 
and aged 20-37 years with any gravidity and pari-
ty, having regular menstrual cycles. Both fallopian 
tubes should be patent by means of hysterosalpin-
gogram (HSG) and normal parameters of male par-
tner’s semen analysis. 
Exclusion Criteria: Women with BMI ≥ 35 kg/m2, 
women with ovarian pathology diagnosed by ultra-
sound, with low ovarian reserve, and women with 
congenital uterine anomalies were excluded from 
the study. 
Surgical procedure: laparoscopy was performed du-
ring the post-menstrual phase of the cycle by surge-
ons who are oriented with the types and variations 
of subtle tubal abnormalities, all cases were recorded 
and revised by senior surgeons to double check the 
diagnosis.
Upon laparoscopy, the patient lies in the lithotomy 
position, per-vaginal examination was done, the 
anterior lip of the cervix is held by a vulsellum, 
and a manipulator is inserted in the cervical canal. 
Creation of pneumoperitoneum. Use the umbilicus 
for the camera port. Introduce the accessory and 
suprapubic trocars. Laparoscopic evaluation of the 
ovaries, the appearance of the tubes, fimbria-ovarian 
relationship, and any pelvic adhesions.
Evaluation of fallopian tubes was done by grasping 
the fimbria with non-traumatic forceps and thorou-
ghly inspecting both sides for one or more of the 
following subtle abnormalities:
•	 Tubal sacculation (Figure 1) is a herniation of the 

tubal ampulla arising from deficient or absent 
the layer of tubal musculosa. 

Figure 1.  Tubal sacculation. Figure 2.  Hydatid (Morgagni) of Fallopian tube.
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Accessory ostium is defined as an ectopic fimbria 
located a distance from the fimbriated end.
Confirmation of tubal patency by injecting methy-
lene blue test through the cervix and observing the 
spillage of the dye into the peritoneal cavity.

Statistical analysis of the data
Data was fed to the computer and analysed using 
IBM SPSS software package version 20.0. (Armonk, 
NY: IBM Corp). Qualitative data were described 
using numbers and percentages. The Shapiro-Wilk 
test was used to verify the normality of distribution 
quantitative data described using range (minimum 
and maximum), mean, standard deviation, median, 
and interquartile range (IQR). The significance of 
the obtained results was judged at the 5% level. 
The used tests were:
1.	 Chi-square test for categorical variables, to 

compare different groups.
2.	 Fisher or Monte Carlo correction for correction 

of chi-square when more than 20% of the cells 
have an expected count of less than 5.

3.	 Student t-test for normally distributed quantita-
tive variables, to compare between two studied 
groups.

4.	 Mann Whitney test for abnormally distributed 
quantitative variables, to compare between two 
studied groups. 

RESULTS

From the 154 women screened for enrolment in the 
study, the current study included 120 eligible wo-
men with unexplained infertility. Table 1 demon-
strates the baseline demographic data and obstetric 
history of the study cohort.

•	 Morgagni cysts or hydatids (Figure 2) are pe-
dunculated cystic lesions attached to the fallo-
pian tubes usually in proximity to the fimbria. 

•	 Fimbria phimosis (Figure 3) is a concentric stri-
cture located at the infundibular fimbrial jun-
ction of the fallopian tube.

Figure 3.  Fimbria phimosis.

•	 Tubal diverticula (Figure 4) are defined as a 
thin-walled, outpouching, clear cyst in the am-
pullary or fimbrial portion of the fallopian tube.

Figure 4.  Tubal diverticulum.

•	 Accessory Fallopian tube (Figure 5) is an ano-
malous structure that is attached to the ampul-
lary part of the main tube; the fimbrial end is 
open and has fine fimbriae lined with normal 
epithelium, like the main tube but with no com-
munication between the lumen of the main tube.

Figure 5.  Accessory Fallopian tube.

•	 Fimbria agglutination (Figure 6) is defined as 
one or more adhesive bridges of fimbria across 
the ostium.

Figure 6.  Tubal agglutination. 
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Table 1.  Demographic data and obstetric history of the study cohort

Parameter Patients (n = 120)

Age (years)

Mean ± SD 28.78 ± 4.95

Median (IQR) 29.0 (27.50 – 34.0)

BMI (kg/m2)

Mean ± SD 28.03 ± 2.69

Median BMI (IQR) 28.40 (26.5 – 29.4)

Infertility duration (years)

Mean ± SD 4.44 ± 3.10

Median (IQR) 3.0 (2.75 – 6.50)

Type of infertility 

Primary 61 (50.8%)

Secondary 59 (49.2%)

Gravidity 

Nulligravida 60 (50%)

Gravida 1 31 (25.8%)

Gravida ≥ 2 29 (24.2%)

Parity 

Nulliparous 77 (64.1%)

Para 1 29 (24.2%)

Para ≥ 2 14 (11.7%)

Previous caesarean sections 

No 81 (67.5%)

1 29 (24.2%)

≥ 2 10 (8.3%)

Regarding the prevalence of subtle fallopian tube 
abnormalities, 70 women (58.3% of the study po-
pulation) had positive laparoscopic findings of 
106 subtle fallopian tube abnormalities (per fallo-
pian tube); 96 abnormalities as a single finding per 

Figure 7.  Study flow chart.

Figure 8.  Combined Subtle Fallopian Tube Anomalies on the same tube.
(A) Sacculation & Phimosis; (B) Sacculation & Morgagni cyst; (C) Phimosis & 
Morgagni cyst; (D) Sacculation & accessory fimbrial ostium.
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Table 2.  The prevalence of different types of subtle tubal anomalies in the 
affected population.

Subtle tubal abnormality
n of anomalies out of the 
total 96 anomalies in the 

affected population

Tubal sacculation 29 (30.2%)

Unilateral finding 17(17.7%)

Bilateral finding 12 (12.5%)

Morgagni cyst 25 (26%)

Unilateral finding  21 (21.9%)

Bilateral finding 4 (4.1%)

Tubal agglutination 20 (21%)

Unilateral finding  18 (18.9%)

Bilateral finding 2 (2.1%)

Tubal phimosis 13 (13.5%)

Unilateral finding  11 (11.4%)

Bilateral finding 2 (2.1%)

Tubal diverticulum 6 (6.3%)

Unilateral finding  5 (5.2%)

Bilateral finding 1 (1.1%)

Accessory fallopian tube 3 (3%)

Unilateral finding  3 (3%)

Bilateral finding 0 (0.0%)

Results expressed per fallopian tube.

tube and 10 abnormalities as a double lesion in 
the same fallopian tube, the study flowchart is 
illustrated in Figure 7. We had five cases with 
double lesion in the same fallopian tube, these 
lesions are demonstrated in Figure 8: two cases 
of sacculation and phimosis, one case of saccula-
tion and Morgagni cyst, one case of sacculation 
and accessory ostia, one case of phimosis and 
Morgagni cyst. 
These abnormalities were found in one fallopian 
tube (unilateral lesions) in 27 women (22.5%) and 
fallopian tubes were affected bilaterally with the 
same subtle anomaly in 43 (35.8%) of the affected 
women. Twenty-six women were found to have 
one subtle anomaly on one fallopian tube and 
another different type of anomalies on the other 
side. Other 5 women have combined anomalies 
on the same fallopian tube (Figure 1). 
The frequencies of different types of subtle fal-
lopian tube anomalies are tabulated in Table 2, 
the most common subtle anomaly was tubal sac-
culation with a frequency of 30.2% of the total 
subtle anomalies (29/96), followed by Morgagni 
cyst which represents 26% of the total anomalies. 

Table 3.  Comparison between the group with subtle tubal abnormalities and without abnormalities. 

Subtle fallopian tube abnormalities
Test of sig. P-valueNegative (n = 50) Positive (n = 70)

No. % No. %
Mean age ± SD (years) 28.48 ± 5.50 29.0 ± 4.56 t = 0.565 0.573

Mean BMI ± SD (kg/m2) 28.29 ± 3.01 27.84 ± 2.43 t = 0.918 0.360

Duration of infertility U = 1702.0 0.797

Median (Min-Max) 3.75 (1.0 – 12) 3.0 (1.0 – 20.0)

Type of infertility

Primary 25 50% 36 51.4%
X2=0.024

Secondary 25 50% 34 48.6% 0.877

Mode of delivery 

Nullipara 29 58% 48 68.6%

X2=2.585 MCp = 0.308Vaginal delivery 3 6% 1 1.4%

Caesarean section 18 36% 21 30%

Tubal patency by laparoscopy

Bilateral 45 90% 59 84.3%
X2=0.824 0.364

Unilateral 5 10% 11 15.7%

Peri-tubal adhesions 

Absent 41 82% 43 61.4%
X2=5.878* 0.015

Present 9 18% 27 38.6%

Endometriosis 

Absent 42 84% 56 80%
X2=0.311 0.576

Present 8 16% 14 20%

t: Student t test; X2 :Chi-Square test; U: Mann-Whitney test; MC: Montecarlo correction; bold: statistically significant; *per patient; Results expressed per patient.
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As aforementioned, we had five cases with double 
lesion in the same fallopian tube, these lesions are 
demonstrated in Figure 8. 
Out of the 120 study subjects who have normal 
preoperative HSG, bilateral tubal patency was con-
firmed by means of laparoscopy in 86.7%, while 
13.3% had only one patent fallopian tube on lapa-
roscopic chromopertubation. Peri-tubal adhesions 
were observed in 36 women (30%) of the study 
cohort. There was no statistical association between 
presence of peri-tubal adhesions and tubal patency 
by laparoscopy (p = 0.774).
Table 3 shows comparison between the group of 
women with subtle tubal abnormalities (70 wo-
men) and women with no abnormalities (50 wo-
men), it reveals no statistically significant differen-
ce between the two groups as regards, age, BMI, 
type of infertility, duration of infertility, history of 
previous caesarean section, and tubal patency by 
laparoscopy.  
There was a statistically significant difference 
between the two groups regarding the frequency 
and percentage of peri-tubal adhesions, they were 
higher for women with positive subtle fallopian 
anomalies (38.6%) than for women with no subtle 
fallopian anomalies (18%), p = 0.015. 
Also, there was no statistically significant differen-
ce between the two groups regarding the presence 
or absence of endometriosis.

DISCUSSION 

Laparoscopy is the gold standard diagnostic 
modality for assessment of tubal factor inferti-
lity. This is achieved by direct inspection of the 
fallopian tube and checking tubal patency and 
identifying any abnormalities. It can detect pre-
viously undiagnosed tubal disorders in women 
with normal HSG [7]. Diagnosis of subtle tubal 
abnormalities by HSG might be unreliable [8]. So, 
laparoscopy and thoroughly inspecting both sides 
of the fallopian tube are the main method applied 
for diagnosis. 
Clinicians usually focus on diagnosing and treating 
hydrosalpinx and proximal tubal occlusion. Subtle 
distal tubal abnormalities that are non-obstructive 
lesions have received little attention [9].
The main findings of the current study are that the 
prevalence of subtle fallopian tube abnormalities in 
women with unexplained infertility, whether pri-
mary or secondary, is relatively high at 58%; and 

these anomalies were bilateral in 61.5% and unila-
teral in 38.5% of the affected women. 
A similar prevalence was reported by Guan et al. 
[1], who estimated the prevalence of subtle tubal 
abnormalities by laparoscopy to be present in 103 
of 208 (54.3%) patients with infertility such as tubal 
diverticulum, Morgagni cysts, accessory fallopian 
tubes, tubal phimosis, agglutination, and saccula-
tion. While in contrast to our study, Zheng et al. [9], 
reported that among 876 cases, 28.7% were diagno-
sed with subtle fallopian tube abnormalities, this 
marked difference in prevalence might result from 
the large sample size of studied cases compared to 
this study and selection of all infertile females who 
underwent laparoscopy, not only infertile females 
with unexplained infertility. 
The current study shows that sacculation is the 
most common subtle anomaly, contributing for 
about one third of all diagnosed subtle anomalies. 
In alignment with this, Guan et al. [1], found that 
24.5 % of unexplained infertile patients subjected to 
laparoscopy have had tubal sacculation. According 
to our findings, Morgagni or Hydatid cyst was the 
second common reported anomaly with a preva-
lence of 26% of all anomalies, in a similar study of 
Cebeoy et al. [10], Morgagni cysts were reported to 
be present in 17.6% of the women with unexplained 
infertility, while in another larger study of Rasheed 
et al. [11], they have a much higher prevalence rate 
of 52.1% in women with unexplained subfertility. 
In this study, we reported that accessory fallopian 
tube is a rare finding with a prevalence of 3% of all 
anomalies. In agreement with this, Duraisamy et al. 
[12] described accessory fallopian tubes as a rare 
finding, the prevalence of this anomaly varies from 
1.9% to almost 6% in infertile women. Nevertheless, 
Yablonski et al. [3], described a higher prevalence 
rate of accessory tubes in infertile women, 13 of 
100 (13%) infertile women, this difference between 
this study and Yablonski et al. study regarding the 
prevalence of accessory tubes during laparoscopy 
is due to the selection of all infertile women not 
only unexplained infertile women. 
Accessory tubal fimbrial ostium was reported in 
only one case of our cases, being the rearrest subtle 
tubal anomaly, a similar finding was also observed by 
Zheng et al. [4], who found the prevalence of acces-
sory tubal ostium in women who underwent laparo-
scopy for unexplained infertility was 2 of 710 (0.3%). 
The aetiology of subtle tubal abnormalities has 
been a matter of debate whether they are congeni-
tal malformations with embryological or develop-
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mental origin or, they are acquired lesions resulting 
from previous pelvic surgeries, pelvic or peri-tubal 
adhesions, or endometriosis. In this study, it was 
observed that the percentage of pervious caesarean 
sections and endometriosis were not significantly 
higher in the presence of subtle tubal abnormalities, 
however peri-tubal adhesions were significantly hi-
gher in women with subtle abnormalities. 
In concordance with our findings, there is fair evi-
dence supporting that subtle tubal abnormalities 
have an embryological origin. Gardner et al. [13] 
stated that subtle tubal variations have been con-
sidered as congenital in nature. Cohen et al. [2] sta-
ted the accessory fallopian tubes are developmental 
anomalies by abnormal paramesonephric Müller-
ian duct development. Roland et al. [14] also re-
ported that tubal diverticulum is a congenital con-
dition. Csöbönyeiová et al. [6] also described that 
accessory tubal ostium is caused by the bifurcation 
of the distal end of the Müllerian ducts. In concor-
dance, Lelchuk et al. [15] concluded that Morgagni 
cysts are remnants of paramesonephric Müllerian 
duct or mesonephric Wolffian duct found as a pe-
dunculated or sessile cysts.  
The relation between subtle tubal abnormalities 
and endometriosis has been addressed in the stu-
dy of Abuzeid et al. [16], who found a close linkage 
between subtle distal abnormalities and endome-
triosis, especially early-stage endometriosis. And 
more recently in the study of Zheng et al. [5], that 
described a higher prevalence of pelvic endome-
triosis in infertile females diagnosed with subtle 
fallopian tube anomalies, they found that out of 
251 cases with subtle anomalies, 178 (70.91%) cases 
were diagnosed to have pelvic endometriosis. They 
also observed that the prevalence of subtle distal 
abnormalities was significantly higher in the group 
of stage I-II endometriosis that in the group of stage 
III-IV (57.3% vs 20.9%, p < 0.001).   
The limitations of this study include, a relatively 
small sample size, no control group to compare the 
prevalence of these abnormalities in fertile versus 
infertile women; also, we did not evaluate the effect 
of treatment of these tubal abnormalities in terms 
of reproductive outcomes. 

CONCLUSIONS

Prevalence of subtle fallopian tube abnormali-
ties diagnosed by laparoscopy in women with 
unexplained infertility is relatively high, tubal 

sacculation and Hydatid or Morgagni cysts are 
the most common tubal subtle anomalies. Further 
studies are required with long term follow up to 
evaluate the effect of treatment of these abnorma-
lities on the reproductive outcomes. 
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