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INTRODUCTION

Cesarean section, the most common surgical procedure per-
formed worldwide, has been linked to several obstetrical and 

gynecological complications.

	 Stemming from an incongruent post-operative healing of  
the lower uterine segment, multiple consequences may complicate 
future gynecological or obstetrical outcomes. They include but are 
not limited to placenta accreta, scar dehiscence, cesarean-scar ecto-

pic pregnancy, and isthmocele.1

	 Isthmocele, also known as uterine niche, cesarean scar 
defect or cesarean scar syndrome, is a pouch defect of  the ante-
rior uterine wall, detected at the site of  the previous cesarean scar. 
Despite the fact that many women with this defect may be asymp-
tomatic, others might present with a wide range of  complaints, 
including intermittent spotting or bleeding, pelvic discomfort and 
difficulty conceiving.2,3

ABSTRACT
Objective
Isthmocele is a pouch defect of  the anterior uterine wall, detected at the site of  the previous cesarean scar. It can be asymptomatic 
or cause abnormal uterine bleeding, pelvic discomfort and difficulty conceiving. The main objective of  this review is to highlight 
the hysteroscopic and laparoscopic approaches in the management of  this disorder.
Main Findings
During the hysteroscopic approach, the superior and inferior edges or just the superior edge of  the defect are resected, removing 
the fibrotic tissue and allowing renewal of  the continuous canal between the cervix and the uterine cavity. Whereas, the laparo-
scopic approach consists of  direct visualization and removal of  the defect followed by re-approximation of  the myometrium. Both 
methods lead to significant improvement in symptoms and fertility.
Conclusion
While hysteroscopy is a quick non-morbid procedure that allows concurrent removal of  other uterine pathology, laparoscopy is 
characterized by improved visualization and decreased risk of  complications with defects less than 3 
mm as well as the possible correction of  uterine retroversion. Definitely, randomized controlled trials are required in this field for 
better guidance of  the diagnosis and management.
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	 The following review will tackle the main modalities 
of  treatment, comparing the hysteroscopic and laparoscopic ap-
proaches, in the management of  an increasingly emerging disorder.

Risk Factors and Prevalence

The most important risk factor for isthmocele formation is the 
presence of  a lower uterine scar. Therefore, cesarean section deliv-
eries have been directly linked to isthmocele formation, at a rate as 
high as 100% after the third cesarean section.4

	 Other factors that hinder proper healing of  the uterine 
scar, such as preterm premature rupture of  membranes, have been 
implicated in the formation of  isthmocele by creating a prolifera-
tive environment for infection hence weakening the recovery and 
closure of  the uterine scar.5

	 Furthermore, factors related to the operation itself  have 
been linked to the development of  uterine niches including the 
length of  the operation, the operative technique and the indication 
for cesarean. It is important to mention for example that a cesarean 
section performed at advanced cervical dilation and lower fetal sta-
tion has been associated with a higher rate of  niches.6

	 The prevalence of  this diagnosis varies significantly be-
tween different studies, reportedly ranging from 19.4% and 88% 
depending on the population studied and the country of  origin.7

	 The evidence available on the management options are 
mainly based on case reports and series. In fact, the lack of  prop-
erly designed studies, including randomized controlled trials, com-
pose a major barrier for a universally accepted diagnostic definition 
and gold standard therapeutic guidelines.

Diagnosis

The diagnosis of  isthmocele is usually clinical, in combination with 
transvaginal ultrasound, magnetic resonance imaging (MRI) or hys-
teroscopy.

	 In addition to the traditionally used 2D ultrasound, the 
3D ultrasound with or without sonohysterogram constitutes a 
promising diagnostic tool.8

	 Imaging is ideally done at the end of  the menstrual cycle 
to ensure a thin endometrial lining thus enabling the measurement 
of  the niche thickness and directing the clinician towards the ideal 
management approach.9

	 In case of  diagnostic uncertainty, an office hysteroscopy, 
with or without cervical dilation and anesthesia, can be performed 
in order to directly visualize the defect and proceed with the best 
treatment plan.

Management

The incidental finding of  an isthmocele on ultrasound should not 

prompt the physician to undergo corrective measures. In fact, as-
ymptomatic isthmocele is a commonly encountered condition that 
doesn’t require any additional treatment.

	 Bothersome symptomatic isthmocele (whether gyneco-
logical, obstetrical or related to infertility) should be better evalu-
ated for treatment. The treatment of  choice is usually surgical since 
medical treatment does not allow the correction of  the defect and 
will not resolve the problem at hand.

	 Various operative techniques have been described in the 
literature to correct this defect, with different approach consid-
erations, including hysteroscopy, laparoscopy/robotics, or vaginal 
approach.9

Hysteroscopy

The hysteroscopic approach is a minimally invasive procedure that 
has the added benefit of  distending the uterine cavity therefore 
allowing for direct visualization of  the isthmocele.

	 The surgical correction of  the isthmocele by hysterosco-
py is done by resection of  the superior and inferior edges or just 
the superior edge of  the defect with a resectoscopic loop, using 
pure cutting current, until reaching the muscular layer (Figure 1).

	 Histologic analysis of  the scar edges usually show chronic 
inflammatory infiltration, fibrosis and necrotic tissues.2

	 Thus, the aim of  this procedure is mainly removing this 
fibrotic tissue, which will be replaced by a non-inflamed new ep-
ithelial layer preventing adhesion formation and allowing renewal 
of  the continuous canal between the cervix and the uterine cavi-
ty.2,10

	 The first study to portray this technique was published 
in 2005 by Fabres et al describing the hysteroscopic correction of  
the cesarean scar defects, diagnosed by transvaginal ultrasound, in 
twenty-four symptomatic women. On follow-up, these women re-
ported significantly improved symptoms as well as fertility.11

Figure 1. Hysteroscopic Resection of the Edge of the Cesarean Scar Defect
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	 This procedure was shown to be effective in treating ab-
normal uterine bleeding caused by cesarean scar defects.12 

	 Furthermore, one of  the added benefits of  this proce-
dures is that it does not reduce the uterine wall thickness. The tech-
nique itself  is based on removal of  the fibrotic and scarred tissue 
without the adjacent myometrium thus preventing any thinning of  
normal myometrial tissue. This was documented by biopsies per-
formed after hysteroscopic repair.2

	 Another study evaluated the myometrial thickness before 
and after the procedure using MRI. It showed that the mean thick-
ness increased significantly from 2.1 mm before the resection to 
4.2 mm after the surgery.13 And since residual myometrial thick-
ness of  less than 2 mm is associated with a significant increase in 
the risk of  uterine rupture, this technique should theoretically be 
associated with decreased possibility of  a uterine rupture during 
subsequent trials of  labor.14,15 

	 Similarly, the duration of  menses after hysteroscop-
ic treatment of  isthmocele was shown to be significantly shorter 
from a mean of  12 days to 7.8 days along with a significant increase 
in patient satisfaction.16

	 Another prospective study evaluated 41 patients with 
secondary infertility, abnormal uterine bleeding after their menses 
and suprapubic pelvic pain, diagnosed with a cesarean scar defect. 
After hysteroscopic treatment, all patients reported resolution of  
their symptoms and became pregnant spontaneously between 1 
and 2 years after surgery. No complications were noted.2 

	 When comparing the effectiveness of  hysteroscopic re-
section and hormonal treatment (combined estrogen and proges-
terone) in improving the symptoms of  abnormal post-menstrual 
bleeding and suprapubic pain, both treatments showed improved 
symptoms; but women who underwent surgical resection had a 
higher degree of  satisfaction, less pelvic pain and shorter menses. 
Although, evaluation of  persistent improvement in symptoms af-
ter stopping the hormonal treatment was not done, hysteroscopic 
resection will probably have a more durable effect.17,18

	 Preoperative evaluation, mainly via transvaginal ultra-
sound, is fundamental before hysteroscopic repair to check the 
uterine wall thickness, the residual myometrial layer thickness and 
possible adhesions.

	 It is significant to mention that the mean time required 
for hysteroscopic treatment was 8 minutes, which makes it a 
non-morbid and quick procedure, allowing the removal of  other 
uterine pathology such as polyps at the same time.9

	 In conclusion, randomized controlled trials are required 
in this field, to study the prevalence of  infertility in women with 
cesarean scar defects, the safety of  conception after hysteroscopic 
resection and its possible role in the management of  secondary 
infertility.10

 

Laparoscopy

Laparoscopic surgery has been widely used in the management of  
gynecological disorders during the past decades.

	 The first laparoscopic cesarean scar defect repair was de-
scribed by Jacobson et al. Since then, laparoscopy has played an 
important role in the management of  isthmocele, both on a diag-
nostic and therapeutic level.19 

	 Laparoscopy is believed to be optimal for scar defect pa-
tients seeking fertility due to improved visualization and the ability 
to reapproximate the myometrium using single or multiple layer 
closure, in addition to the use of  laparoscopy at this stage as a 
diagnostic and therapeutic modality for other pathological findings 
commonly encountered in patients with niches, such as endome-
triosis.20 

	 Laparoscopy decreases the risk of  bladder injury and 
uterine perforation with defects less than 3 mm.21

	 Different laparoscopic approaches have been described 
in the literature.

	 One procedure described included careful bladder mobi-
lization from its adhesions to the site of  the previous cesarean scar, 
thus freeing the vesicovaginal space. The cesarean scar is then re-
moved with cold scissors, avoiding the use of  polarizing energy to 
reduce the risk of  tissue necrosis (Figure 2). The myometrial repair 
is performed after this with the use of  a single-layer of  interrupted 
polyglactin sutures.22

	 Another technique, similar to the one previously illus-
trated, has been described. This technique differs by the surgical 
repair of  the myometrial repair by two-layers instead of  one only. 
Interrupted polyglactin sutures are used for the first and the sec-
ond layer. The peritoneum is then closed using Monocryl sutures.17

	 A third technique included a multi-layer closure: the first 
layer is sutured with interrupted mattress sutures with monofila-

Figure 2. Laparoscopic Resection of the Cesarean Scar
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ment non-barbed polydioxanone suture; the second layer is placed 
to imbricate over the initial closure with the same suture material 
in a running or mattress style; and the last layer is closed with 3-0 
barbed suture in a running ‘baseball’ style.23

	 Hysteroscopic simultaneous assistance during laparo-
scopic isthmocele repair can be of  great help in identifying the 
edges of  the defect, especially in large cavities (Figure 3).24,25

	 Several studies showed that laparoscopic repair of  cesar-
ean scar defects led to the improvement of  uterine bleeding disor-
ders in 86% of  cases and a pregnancy rate of  55%.26,27

	 Marrota et al reported 13 cases of  laparoscopic repair in 
women with residual myometrial thickness less than 3 mm who 
planned to conceive. All cases had complete resolution of  the 
symptoms, with 3 uncomplicated pregnancies and deliveries.28

	 Since retroverted uteri have been linked to pelvic pain, 
dysmenorrhea, dyspareunia and probably to decreased healing of  
a cesarean scar and increased risk of  a uterine niche. Choosing the 
laparoscopic approach to isthmocele repair adds the advantage of  
correcting the retroversion. This was described by Vervoort et al 

as the “UPLIFT” procedure (uterine positioning by ligament in-
vestment fixation and truncation). Diverse approaches to the cor-
rection of  the retroversion have been described, all based on the 
shortening of  the round ligament. This shortening can be achieved 
by fixation of  the round ligament anteriorly to the abdominal fas-
cia or by a purse-string suture along the round ligament (Figures 4 
and 5).20

 

DISCUSSION

Each technique of  isthmocele correction offers its own benefits 
and disadvantages. The decision to proceed with one technique or 
the other should be made on a case-by-case basis and should be 
guided by the operator’s preference and experience. It is without a 
doubt that the latter plays a major role in the proper correction of  
the isthmocele.

	 Both hysteroscopy and laparoscopy were shown to sig-
nificantly improve abnormal uterine bleeding and difficulty con-
ceiving from isthmocele.29

	 Hysteroscopy is a quick minimally invasive procedure 
that allows direct visualization of  the isthmocele, resection of  the 
edges of  the scar defect as well as concurrent removal of  other 
uterine pathology.30 The fibrotic tissue removed will be replaced by 
a noninflamed epithelial layer allowing renewal of  the continuous 
canal between the cervix and the uterine cavity.31,32

	 Laparoscopy is optimal for patients seeking fertility due 
to improved visualization and direct reapproximation of  the myo-
metrium. It is also characterized by a lower risk of  bladder injury 
and uterine perforation. Furthermore, laparoscopy can diagnose 
and treat other pathologic findings such as endometriosis, in addi-
tion to the possibility of  uterine retroversion correction.

	 The technique combining hysteroscopy and laparosco-
py offers the added value of  direct visualization of  the defect by 
transillumination, thus ensuring a better resection of  the isthmo-
cele. However, to date, no studies have been done comparing this 

Figure 3. Hysteroscopic Identification of the Isthmocele During Laparoscopic 
Resection

Figure 4. Pulling the Round Ligament towards the Abdominal Fascia During the 
UPLIFT Procedure

Figure 5. Shortening of the round Ligament with Intra-Corporeal Suture During the 
Uplift Procedure
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technique to hysteroscopy or laparoscopy alone.

	 Also, no randomized controlled trials have been done 
comparing the hysteroscopic approach to the laparoscopic one. It 
is of  certainty that such studies will offer a better guidance to clini-
cians in the management of  isthmocele.

	 It would be imperative to study the reason why some pa-
tients develop a cesarean scar defect and others don’t. Some au-
thors have incriminated uterine closure techniques during cesar-
ean section as a determinant factor in the formation of  the defect, 
while others have speculated an innate defective regenerative sys-
tem as the main cause.33

	 With the recent increase in the rate of  cesarean section, 
worldwide increase in post-operative complications has been no-
ticed.33 Isthmocele will be more frequently encountered within the 
next decades, with its various clinical presentations and implica-
tions.34 Hence, there is an increasingly emergent need for more 
evaluation of  operative techniques in uterine closure during cesar-
ean section to prevent this complication.35

	 The diagnostic dilemma of  cesarean scar defect remains 
an issue as well. So far, diagnosis is mainly clinical with no strict im-
aging criteria. Evidently, better guidance of  the clinicians would be 
achieved by implementing more detailed diagnostic criteria based 
on randomized controlled trials on clinical presentations and imag-
ing findings.

CONCLUSION

With the increase in the incidence of  cesarean sections worldwide, 
gynecologists will be faced with the emergence of  a new disor-
der known as the isthmocele. Both hysteroscopy and laparoscopy 
seem to be good management options for the treatment of  ab-
normal uterine bleeding, pelvic pain and subfertility secondary to 
this condition. Hysteroscopy is a quick non-morbid procedure that 
allows concurrent removal of  other uterine pathology, a fast re-
covery while being cost-effective. Laparoscopy is characterized by 
improved visualization of  the defect, decreased risk of  complica-
tions with defects less than 3 mm as well as the possible correc-
tion of  uterine retroversion. Due to the sparse published evidence 
in this field, randomized controlled trials including larger groups 
of  patients are required for better guidance of  the diagnosis and 
management.
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