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Abstract This study aims to estimate the proportion of sig-
nificant mesosalpingeal adipose tissue condensation
(lipomesosalpinx, at least of a caliber similar to the ampulla
of the ipsilateral tube regardless of well-defined or poorly
defined margins) among infertile women subjected to diag-
nostic laparoscopy. This study is a cross-sectional study set at
a specialized endoscopic center. All infertile women sched-
uled for diagnostic/therapeutic laparoscopy during the period
between July 1994 and December 2012 was included in this
study. Interventions used were preoperative hysterosalpingog-
raphy, transvaginal ultrasonography, as well as body mass
index for all cases. Laparoscopic documentation of a signifi-
cant mesosalpingeal condensation of adipose tissue as well as
histopathologic assessment of the adipose tissues in some
cases was observed. The main outcome measures included
number of cases with unilateral or bilateral lipomesosalpinx.
Significant lipomesosalpinx was diagnosed in 145 (5.7 %) out
of 2,563 cases examined by laparoscopy. In all but seven
cases, lipomesosalpinx was seen bilaterally (99.7 %). There
was insignificant correlation between those cases and high
body mass index when compared to the rest of the cases.
Infertility was unexplained by laparoscopy in 621 cases
(24.3 %) while laparoscopy diagnosed etiologic factors in 1,
942 (75.7 %) cases. Lipomesosalpinx was seen in 46 (7.4 %)
and 79 (3.9 %) of the unexplained and explained cases,
respectively, without a statistically significant difference (P=
0.48). Despite being a rare laparoscopic finding, significant
lipomesosalpinx should be reported and documented as a
possible missed tubal factor of infertility. Whether to treat

lipomesosalpinx or not, bilaterally or unilaterally and by
which means, require further studies with proper second-
look laparoscopy.
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Tubal factor

Introduction

There is a general consensus among gynecologists that tubal
patency at hysterosalpingography (HSG) is quite assuring
about tubal factor and they proceed to investigate other factors
or advise patients to try assisted reproduction. Actually, the
fallopian tube is a complex paired organ, not a simple tubing.
The classic tubal factors include post-inflammatory peritubal
adhesions and prominal or diatal tubal occlusion [1] which
can be easily diagnosed bymost gynecologists based on HSG.
Other rare tubal diseases are seldom investigated. For in-
stance, salpingitis isthmica nodosa which is a nodular swelling
of the isthmic segment of the fallopian tube are rarely reported
[2]. Anatomically, mesosalpinx is defined as the part of the
broad ligament enclosing a fallopian tube forming its mesen-
tery. Histologically, it is formed of a thin layer of squamous
epithelium and a small amount of loose areolar connective
tissue [3, 4]. It contains sympathetic ganglia and plexuses [5].
Laparoscopically, mesosalpinx is a thin vascular layer without
evident fat in most cases.

Unexplained infertility is a real challenge for gynecologists.
It is idiopathic in the sense that its cause remains unknown
even after an infertility work-up, usually including semen
analysis in the man and assessment of ovulation and fallopian
tubes in the woman [6]. In Assiut, we believe that diagnostic
laparoscopy is an integral step of the diagnostic work-up of any
infertile couple before saying the term “unexplained”. With
time, interest to discover minute lesions that may affect fertility
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increased at our institution [7]. In practice, we observe some
fatty tissue condensation in the mesosalpinx in some cases that
deserve studying why it is present in some women. To make
this study valuable, we considered mesosalpingeal adipose
tissue significant if its caliber was at least similar or exceeds
the caliber of the ampulla of the ipsilateral fallopian tube
regardless of the appearance of its borders. The tested hypoth-
esis is a significant lipomesosalpinx that would hinder tubal
motility and would be a cause of infertility. This study aims to
estimate the proportion of significant mesosalpingeal adipose
tissue condensation (lipomesosalpinx) among infertile women
subjected to diagnostic/operative laparoscopy.

Patients and methods

This study was conducted between July 1996 and December
2012 at the Endoscopic Unit of the Woman's Health Univer-
sity Hospital, Assiut University, Egypt. It was approved by the
institutional review board (IRB) of the Faculty of Medicine.
All patients gave a clear written consent to participate in this
study. It prospectively comprised 2,563 infertile patients sub-
mitted to video-assisted laparoscopy for diagnostic or opera-
tive purposes (Table 1). Preoperative metric body mass index
(BMI) estimation and transvaginal ultrasonography (TVS)
were done as a routine for all of the cases. Metric BMI is
calculated as weight in kilograms divided by height in meters
squared. Meticulous evaluation of HSG was made to identify
tubal shape and patency whenever available. At laparoscopy, a
thorough visualization of the mesosalpinx for evidence of
adipose tissue condensation was reported. We considered
mesosalpingeal adipose tissue significant if its caliber was at
least similar or exceeds the caliber of the ampulla of the
ipsilateral fallopian tube (Fig. 1). In all cases, using tubal
chromopertubation, tubal patency was assessed and the rela-
tionship of the mass to the tubal lumen was recorded. More-
over, observation of the range of mobility of the tubes to the
Douglas pouch was reported.

Based on the recommendations of the IRB, only unilateral
excision or lysis of significant lipomesosalpinx was per-
formed even if it was seen bilaterally in an otherwise normal
genital tract anatomy at laparoscopy. Since it is a preliminary
study, ethics recommended if any intervention should be
unilateral until clear results of better bilateral excision of
lipomesosalpinx with second-look laparoscopies. The side of
the tube that will be operated upon was recorded. If this fatty
condensation is pedunculated, it was excised with a bipolar
scissors. If nonpedunculated but localized, a small microsur-
gical incision of the mesosalpinx was made followed by
extraction of the adipose tissue with a fine-grasping forceps.
The mesosalpingeal defect was then coagulated with bipolar
forceps. Sutures or monopolar diathermy were not used in any
case to minimize the risk of peritubal adhesions or tubal
damage. On the other hand, if the adipose tissue mass was
diffuse and ill-defined, it was coagulated as far as possible
from the fallopian tube utilizing a 3-mm bipolar needle till
complete melting of the adipose tissue. In most cases, histo-
pathologic examination of the adipose tissue biopsy (Fig. 2)
was done.

Copious peritoneal washing was done followed by leaving
about 1 L of lactated Ringer's solution intraperitoneally. All
the laparoscopic findings were correlated with the preopera-
tive TVS findings. The X2 test was used to compare the
studied groups. For each comparison, P >0.05 was considered
not significant, while P ≤0.05 was considered significant.

Results

This study included 2,563 infertile patients submitted to diag-
nostic or operative laparoscopy (Table 1). They were in the
child-bearing period with a mean age of 24.5 years and mean
parity of 1. Preoperatively, TVS was done for all cases that
failed to detect any paraovarian echogenic condensation in all
cases. Body mass index was calculated for all cases. Its mean
was 29.4 with statistically insignificant correlation to
lipomesossalpinx (P =0.12). Significant lipomesosalpinx

Table 1 Laparoscopic procedure for 2,563 cases

Laparoscopic finding No (%)

Diagnostic (normal findings) 621 (24.3)

Operative (abnormal findings) 1942 (75.7)

Ovarian drilling for polycystic ovaries 523 (20.4)

Salpingectomy for hydrosalpinx 165 (6.4)

Oophorectomy for a benign ovarian mass 46 (1.7)

Adhesiolysis 344 (13.4)

Cystectomy of ovarian cyst 298 (11.6)

Myomectomy 29 (1.1)

Miscellaneous 587 (22.9)

More one than procedure was required in 50 cases

Fig. 1 Laparoscopic appearance of lipomesosalpinx
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was diagnosed in 145 cases (5.7 %). In all but seven cases,
lipomesosalpinx was diagnosed bilaterally (99.7 %). Infertil-
ity was unexplained by laparoscopy in 621 cases (24.3 %)
while the cause of infertility could be explained in 1,942
(75.7 %) of the cases. Lipomesosalpinx was diagnosed in 46
cases (7.4 %) and 79 (3.9 %) in both groups respectively
without statistically significant difference (P=0.48). Biopsy
of lipomesosalpinx revealed a normal adipose tissue in all
cases. Surgical management of lipomesosalpinx was done,
but data were excluded according to the aim of this study.

Discussion

Tubal factor infertility accounts for nearly one quarter of all
cases of infertility [8]. The fallopian tubes may be abnormal in
structure or function. Structural disorders can block the
fallopian tubes. They include tubal scarring or blockage most
commonly from pelvic infections, prior abdominal surgeries,
and endometriosis. Practically, many gynecologists are reluc-
tant when reporting on diagnostic laparoscopy. Some perform
a single-puncture intraumbilical procedure that neglects an
auxiliary portal for proper grasping of the adnexa and thor-
ough evaluation of the ovarian fossa. Most of them comment
on tubal patency only and neglect tubal morphology, size,
length, and proximity to the pouch of Douglas. Rarely, they
comment on the mesosalpinx and Wolffian duct remnants.
This study directs attention towards more concentration on
some factors that would affect tubal motility and commonly
missed by gynecologists. Previously, some authors reported
on hydatid of Morgagni as a cause of unexplained infertility
(UI) [9]. Likewise, an old study diagnosed fimbrial agglutina-
tions (25 %), accessory tubes (13 %), accessory ostia (10 %),
phimoses (13 %), and sacculations (7 %) more in the infertile
women [10]. Tubal abnormalities would affect the prognosis
of natural pregnancy as well as laparoscopic gamete intrafal-
lopian transfer [11]. At our institution, we consider tubal
sacculations, diverticulae, convolutions, phimosis, or fimbrial
agglutination as laparoscopic criteria of subtle tubal endome-
triosis specially if seen with other typical or atypical

endometriotic tubal or peritoneal lesions. Proper endoscopic
training would eliminate all these mistakes that would affect
diagnosis as well as therapy.

Mesosalpingeal lesions include paratubal cyst [7],
leiomyosarcoma of the broad ligament [12], choristoma of
the heterotopic adrenal tissue [13], primary fallopian tube
carcinoma [14], or lipoma of the broad ligament [15]. Pre-
ciously, among 1,853 cases subjected to laparoscopy, we
succeeded to diagnose a paratubal or paraovarian cyst in 118
patients (15.7 %) [7]. Fat condensation in the mesosalpinx is
not described in textbooks on histology, pathology, or even
endoscopic surgery as far as I know. Due to our interest in
missed factors of infertility, we tried to study the clinical
significance of lipomesosalpinx. To be practical, we excluded
cases with small amounts of adipose tissue that would not be
expected to affect tubal motility. In this study, preopera-
tive TVS failed to diagnose lipomesosalpinx in all
cases. Fallopian tubes are not usually visualized on a
routine transvaginal sonographic examination unless
outlined by fluid. However, the interstitial segment
may be identified on TVS as an echogenic line arising
from the endometrial canal and extending through the
uterine wall. When surrounded by intraperitoneal fluid,
the remaining segments of the fallopian tubes are com-
monly seen as tubular structures extending between the
uterus and the ovaries. Fallopian tubes are best visual-
ized on sonography when thickened or fluid-filled as a
result of pelvic inflammatory disease, torsion, ectopic
pregnancy, or tumors [15]. Nevertheless, we still recom-
mend performing TVS routinely prior to laparoscopy to
detect important findings like paraovarian cysts [7] and
more importantly intrauterine lesions that would make
concomitant hysteroscopy a mandatory step.

Despite similarity of the histopathologic appearance of
lipomesosalpinx to any adipose tissue in the body, failure to
prove any correlation between lipomesosalpinx and obesity
would support screening for lipomesosalpinx in all infertile
women.

To date, there is no uniform definition for UI [6].
With the marvelous advancement in illumination and
magnification, endoscopy would add a lot for the diag-
nostic work-up for cases with UI. The findings of this
and our previous [7] studies would support the central
role of dual endoscopy (combined laparoscopy and hys-
teroscopy) in all cases of infertility despite not being
clearly stated by most of the infertility-interested socie-
ties when defining UI. One of the promising and attrac-
tive options for evaluation of subtle tubal and
mesosalpingeal lesions is hydrolaparoscopy which offers
a comparable accuracy to laparoscopy in 96.1 % of
cases [16].

Despite being described for a long time [17], the impact of
fatty condensation of the mesosalpinx on fertility is not yet

Fig. 2 Biopsy taking of lipomesosalpinx
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studied so far; this is the first study in English literature to
address this point and to report it in 5.7 % of infertile women.
Lipomesosalpinx would theoretically affect tubal motility and
more importantly leads to failure to reach the pouch of Doug-
las for ovum pick up despite being a patent tube. Nevertheless,
the results of this study failed to prove a positive correlation
between lipomesosalpinx and unexplained infertility. This
calls for a larger sample-sized multicentric study. The main
value of this study is to direct attention to mesosalpingeal
lesions that would affect fertility. Despite being a rare laparo-
scopic finding, lipomesosalpinx should be reported and doc-
umented as a missed tubal factor of infertility. Whether to treat
lipomesosalpinx or not, bilaterally or unilaterally and by
which means, require further studies with proper second-
look laparoscopy.

Informed consent All procedures followed were in accordance with
the ethical standards of the Responsible Committee on Human Experi-
mentation (institutional and national) andwith the Helsinki Declaration of
1975 as revised in 2000 (5). Informed consent was obtained from all
patients for being included in the study.
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