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INTRODUCTION

ABSTRACT

Objective. Rapidly increasing trend of caesarean sections in day-to-day ob-
stetric practice has increased the incidence of isthmocele. The present study
aims to perform a literature review to give a comprehensive knowledge of
isthmocele — a defect in the uterine wall due to previous caesarean section.
Isthmocele is defined as an iatrogenic myometrial defect of the isthmocervical
anterior uterine wall at the site of previous caesarean scar due to defective
tissue healing.

Materials and Methods. A non-systematic review of various articles on isth-
mocele and its management techniques was undertaken by searching in the
databases like PubMed, Scopus, EMBASE, web of science, science direct, etc.
The studies describing about isthmocele and its different management tech-
niques were included in present study.

Results. Isthmocele has been studied in various aspects such as: risk factors,
clinical symptoms, classification, diagnosis and different management op-
tions have been reported according to the actual literature data.
Conclusions. Cost effective diagnostic tool for isthmocele are transvaginal
ultrasound and saline infusion sonography which are highly specific as well
as sensitive. Treatment plan should be individualized depending upon the
presenting symptoms like secondary infertility, size of the defect, and future
conception plans. The small defects can be repaired minimal invasively with
sparing techniques by hysteroscopy, and larger defects are managed by lapa-
roscopy, vaginal approach and combined hysteroscopy and laparoscopy.

formed CS is increasing [4], and it has increased
the concern regarding the short and long-term

There has been a rising trend in overall caesare-
an delivery rates worldwide over the past three
decades [1-3]. Uterine incisions given during
caesarean sections usually heal without conse-
quences, but there are chances of various com-
plications in association with caesarean sections
(CSs). Although rate of CS has been decreased
lastly, but even if we try to decrease and keep
the rate low (under 30%), still the number of per-
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morbidity associated with caesarean scar defect,
which is a new entity being described in liter-
ature [5]. Poidevin in 1961 first described cae-
sarean scar defect, also called isthmocele, niche,
diverticulum or pouch as a wedge-shaped myo-
metrial defect in the anterior uterine wall due
to defective tissue healing [6]. The radiological
definition of Isthmocele is stated as a hypoechoic
or anechoic, triangular area at caesarean scar site
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with atleast 2 mm depth of indentations in the
myometrium [7-9].

Various risk factors have been linked with the devel-
opment of the isthmocele, but only few risk factors
are proven till date which includes multiple caesare-
an sections, retroflexed uterus and other factors like
alower position of caesarean section, incomplete clo-
sure of the hysterotomy, early adhesions of the uter-
ine wall and a genetic predisposition may also result
in development of a niche [10, 11]. When caesarean
section conducted in active labour, or when cervical
dilation of more than 5 cm there are high chances of
developing isthmocele. The single-layer myometrial
closure as compared to double-layer closure appears
to increase the risk of isthmocele development and is
associated with smaller defects [7-12].

Majority of isthmoceles are asymptomatic and are
incidentally diagnosed [13]. Symptoms such as ab-
normal uterine bleeding, postmenstrual spotting,
dysmenorrhea, pelvic pain, and infertility have now
been linked to isthmocele [7, 9, 14]. Various obstet-
ric complications like placenta accrete, placenta
praevia, uterine rupture, scar dehiscence and ecto-
pic pregnancy in caesarean scar defects have been
linked with isthmocele in the literature [15, 16]. In
the literature there are no definitive criteria for the
diagnosis of isthmocele [12, 15, 17]. Several imaging
techniques such as sonohysterography, ultrasonog-
raphy, hysterography, hysteroscopy, and magnetic
resonance imaging can be used to assess the anteri-
or uterine wall and diagnose isthmocele [18].
Management of isthmocele depends on its size,
associated symptoms, infertility issues and preg-
nancy plans. Various management options include
expectant or pharmacological treatment, surgical
treatment that includes uterus sparing techniques
such as hysteroscopic, laparoscopic, laparotomic,
or transvaginal procedures limited to the defect
site and even hysterectomy if needed [19].

AIMS AND OBJECTIVES

First, to review literature available on isthmocele and
its symptomatology, second to assess current place of
different management options for isthmocele.

MATERIALS AND METHODS

A non-systematic review of various articles on
isthmocele and its management techniques was
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undertaken by searching in the databases like
PubMed, Scopus, EMBASE, web of science, science
direct etc. The studies describing about isthmocele
and its different management techniques were in-
cluded in present study. We searched studies from
2015 to 2022. The keywords used were isthmocele,
niche, caesarean section defect, caesarean section
scar, caesarean section diverticulum.

RESULTS AND DISCUSSION

Since the beginning, there have been several the-

ories on aetiology of isthmocele. The most widely

accepted one is due to the inadequate healing of

myometrium at caesarean scar site [20].

The other risk factors are as follows:

1. Hysterotomy closure technique: a double layer

closure of uterine cavity decreases the incidence
of isthmocele formation but this remains a de-
batable topic and no significant difference for
niche formation is found with both single layer
and double layer hysterotomy closure in a re-
cent metanalysis [21].
Locking sutures, no peritoneum closure leads
to adhesion formation which leads to pull on
the scar, endometrium sparing repairs not ap-
proaching the myometrium in its entire width
and interrupted suturing techniques are vari-
ous factors linked with isthmocele development
[10]. Abnormal healing may result from the use
of a delayed absorbable suture along with isch-
emic technique of suturing [22].

2. Site of incision: when caesarean section is done
in second stage of labour, the uterine incision is
placed at a lower level than usual and increas-
es the chances of inadequate healing due to en-
trapment of cervical mucous glands in stitch
line [23, 24].

3. Anatomy of uterus: in patients with retroflexed
uterus, the caesarean scar remains at higher
traction causing Isthmocele [23].

4. Number of caesarean sections: repeated caesare-

an sections associated with decreased perfusion
of scar tissue, altered scar healing and progres-
sive thinning of the area leading to isthmocele
formation [24].
According to the literature, isthmocele forma-
tion increases with repeated caesarean sections,
after one, two and three caesarean sections
chances of niche are 62%, 68.2% and 77.8% re-
spectively [24].
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Presence of an individual/genetic predisposi-
tion may influence isthmocele development via
poor haemostasis, impaired wound healing, in-
flammation and adhesion formation [10].

Clinical features

Majority of isthmoceles are asymptomatic which

are incidentally diagnosed on ultrasound [13].

1. Gynaecological presenting symptoms: around
28.9% to 82% of patients with isthmocele will
present with abnormal uterine bleeding (AUB)
as the main symptom [7, 9, 22, 25]. Isthmocele
defect appears as diverticulum or pouch which
act as a reservoir for menstrual blood and also
due to fibrotic tissue which is responsible for re-
duced contractility of the uterus culminates in
delaying the drainage of the menstrual blood
flow causing AUB [7, 26, 27]. Size of isthmocele
is associated with postmenstrual bleeding or
postmenstrual spotting which is more in pa-
tients with larger defects [14, 28]. Isthmocele
is associated with dysmenorrhea and pelvic
pain. Size of the isthmocele is correlated with
dysmenorrhea, pelvic pain. Pelvic pain is due
to inflammatory infiltration, fibrosis, anatomic
disruption of lower uterine segment [14, 29].

2. Infertility: caesarean scar defects are also re-
sponsible for Infertility. The lower fertility rate
might be due to the menstrual blood in that scar
site diverticula, which affects the cervical mu-
cus, sperm motility and implantation [30, 31]. In
isthmocele, residual menstrual blood responsi-
ble for chronic inflammation, which affects fer-
tility [15]. In 20% women who were undergoing
IVF with isthmocele clinicians are facing diffi-
cult embryo transfer due to a distorted anato-
my, especially in a retroflexed uterus. In women
with isthmocele there are higher chances of un-
successful IVF [32].

3. Obstetric complications: isthmocele is associat-
ed with placenta previa, adherent placenta, scar
dehiscence, caesarean scar ectopic pregnancy
and uterine rupture [16]. Overall rate of uterine
rupture during pregnancy is less than 2%, but
in larger defects, this risk may reach up to 5%
[16]. Practically ultrasound assessment of scar
thickness in of no use as a prognostic marker
of uterine rupture [16, 33]. Caesarean scar ec-
topic pregnancy occurs when implantation of
embryo in the myometrium of the scar defect
which is rarest obstetric complication.
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Classification of isthmocele

Depending on size of defect, authors classified
large defect as a myometrial reduction of > 50% of
the wall thickness or even > 80% by some authors
[12, 28]. Residual myometrium (RM) < 2.2 mm by
TVUS and < 2.5 mm by SHG comes under large
defect [18].

Marotta et al. took the cut-off of residual myome-
trium < 3 mm as a large defect and RM > 3 mm as
a small defect for management of isthmocele [18].
Radiological diagnosis may be incidental or it can
be associated with clinical symptoms. So, it can be
classified as asymptomatic or symptomatic when
presenting with symptoms such as AUB, infertility
and pelvic pain [15]. Isthmocele was classified us-
ing ultrasound as follows: grade 1 < 15 mm?; grade
2 16-25 mm? and grade 3 > 25 mm [34, 35].

Diagnosis of isthmocele

Diagnosis is done with the help of presenting
symptoms along with a previous history of cae-
sarean section which is confirmed by radiological
and hysteroscopic findings. As of now there are no
specific guidelines for diagnostic techniques [12,
15, 17].

1. Ultrasonography: to evaluate the uterine wall
integrity in nonpregnant patients, first and most
commonly used method is transvaginal ultra-
sound (TVUS) [14, 18]. Transvaginal ultrasound
is best done in early proliferative phase of men-
strual cycle to diagnose isthmocele, as it best
shows the collection of menstrual blood within
the isthmocele, which helps in easy identifica-
tion even without the need of saline or gel infu-
sion and there is minimal chance of pregnancy
[12, 13, 36].

On transvaginal ultrasound, defect appears as
an anechoic defect in the myometrium with the
base communicating to the uterine cavity, or it
appears as a deformity (wedge, shape, concav-
ity or sacculation) on the anterior isthmus [22,
371].

Most common finding on transvaginal ultra-
sound is either “U” or “V” shaped notch. These
defects may appear in different shapes such as
a thin linear defect, focal saccular outpouching,
unilateral or bilateral diverticula and fistula,
and they can present in various sites such as the
body of the uterus, lower uterine segment, up-
per endocervical canal and the isthmus [25].
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Naji used a method to evaluate isthmocele scar,
which is most commonly used recently [38]. On
ultrasound in both sagittal and transverse planes,
evaluate the scar size, depth and residual myome-
trium thickness and measures the width of myo-
metrium above and below the defect and also
calculated the ratio of residual myometrium and

myometrium overlying the defect [18].

2. Hysterosalpingogram (HSG): in 60 percent pa-
tients who underwent HSG, isthmocele is iden-
tified as an incidental finding as diverticula or
thin linear defects at the lower uterine cavity
but its limitation is it cannot measure the myo-
metrial thickness [39]. HSG may not clearly
identify the defect especially if blood or mucus
gets accumulated in the isthmocele [13].

3. Sonohysterography: in this method, gel or saline

isused as ultrasound contrast media to delineate
defect. A study was done to compare transvagi-
nal ultrasound and sonohysterography showed
that higher prevalence of isthmocele diagnosis
with sonohysterography [56-84%] than trans-
vaginal ultrasound [24-70%] which requires in
detail evaluation to find out whether it was an
incidental finding or due to higher sensitivity
of sonohysterography for isthmocele diagnosis
[39].
Similar to saline instillation sonohysterography,
gel instillation sonography (GIS) also showed
higher prevalence (64.5%) than TVUS (49.6%)
for isthmocele diagnosis [9]. Isthmocele defect
appears larger and residual myometrium was
smaller in both GIS and SIS when compared to
TVUS [9]. Prevalence of isthmocele and defect
size is more with SHG due to increased pressure
inside uterus during gel or saline instillation
which increase the defect size [12].

4. Magnetic resonance imaging (MRI): on sagittal
T2 weighed images, MRI is useful to delineate
defect size, residual myometrium thickness,
contents of pouch and surrounding pelvic area
and it is a good modality to measure isthmocele,
but limits its usage due to high cost and low
availability. Nevertheless, residual myometri-
um thickness was almost same as assessed by
TVS according to Marotta ef al. [18].

5. Diagnostic hysteroscopy: hysteroscopy is use-
ful for direct visualization of isthmocele and
its confirmation [17, 22]. On hysteroscopy isth-
mocele appears as pouch or discontinuity of an-
terior uterine wall, but it is not useful to assess
residual myometrium thickness (RMT) [40].
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On hysteroscopy defect usually appears as a
cavity with occasional double arch of fibrous
tissue in the anterior wall of uterine isthmus or
in the upper third of the cervical canal and base
of defect is usually congested with inflammato-
ry signs, neovascularisation which is prone for
contact bleeding. Thus, hysteroscopy is helpful
in excluding differential diagnosis of abnormal
uterine bleeding such as polyps and submuco-
sal fibroids [20]. The big disadvantage of hys-
teroscopy is that we cannot measure RMT with
this method [40].

6. Diagnostic laparoscopy: diagnostic laparoscopy
is useful to assess the defect on outer surface
which can be done along with hysteroscopy. To
delineate defect accurately two light sources can
be used, one full illumination light source from
inside uterine cavity via hysteroscopy and one
partially dimmed light source inside abdomen
via laparoscopy [20].

7. Intraoperative diagnosis: laparoscopic identifi-

cation of uterine niche is challenging especially
if bladder is densely adherent to anterior uter-
ine wall. In such cases, authors used different
techniques by combining both hysteroscopic
and laparoscopic approach to detect the uterine
niche [41]. When laparoscopy light source is put
off along with simultaneous hysteroscopy light,
source on so that light shines through the defect
is known as Halloween sign or positive diapha-
noscopy or transillumination sign [42].
One of the techniques is using two indepen-
dent optical systems. Another new technique
in uterine niche identification is by using fluo-
rescence-guided surgery with indigo cyanine
green (ICG) application in which diluted indigo
cyanine green solution is applied to the uterine
cavity and this fluorescence can be detected eas-
ily by laparoscopic fluorescence guided vision
without second optical system which is useful
to do targeted resection [43].

Management options

Only done for symptomatic women coming with
infertility issues post caesarean section, recurrent
miscarriages, history of caesarean scar ectopic,
AUB and post-menstrual spotting affecting quali-
ty of life. However, efficacy of treatment is yet to
be ascertained. Routine repair of incidentally di-
agnosed asymptomatic niche is not recommended
[13, 18].
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There are various treatment options ranging from
clinical treatment with expectant or pharmacolog-
ical management, surgical management, and hys-
terectomy to sparing techniques such as hystero-
scopic, laparoscopic, laparotomic, or transvaginal
procedures limited to the defect site [19].
Expectant treatment is an option for women with
small isthmoceles (Residual Myometrium (RM)
> 3 mm). However, in a randomized study done
by Vervoort et al. [44] showed that as compared to
expectant management, the hysteroscopic niche re-
section was found to be efficacious in reducing the
symptoms in women coming with complaints of
postmenstrual spotting and past history of caesar-
ean having small defects with residual myometri-
um of = 3 mm thickness.

1. Medical treatment: hormonal treatment helps in

AUB for symptomatic relief. If pregnancy is not
desired, oral contraceptives are suitable. LN-
GIUS was not found to be useful in decreasing
menstrual length [45].
Thurmond et al. observed that clinical manage-
ment could not reduce symptoms in most of the
subjects treated with oral contraceptives [26].
However, Tahara et al. stated that after three cy-
cles of oral contraceptives at a relatively higher
doses gave positive results in treating intermen-
strual bleeding [46]. Despite the contrasting re-
sults, currently the first choice of management
for symptomatic niche is the resection of the de-
fect because of its minimally invasive approach
and good therapeutic results [17, 30, 47, 48].

2. Uterine sparing surgical treatment: consider
conservative surgical options after excluding
other causes of presenting complaints. It in-
cludes either hysteroscopic resection or trans-
abdominal excision plus repair by laparotomy
or laparoscopic or robotic or vaginal route [49].

3. Hysteroscopic niche resection or isthmoplasty:
hysteroscopic niche resection is the least inva-
sive which can be used for both diagnosis and
treatment and it can be done even as office pro-
cedure [49, 50].

Hysteroscopic niche resection is useful when
residual myometrium thickness is good enough
to withstand resection and it should be suffi-
cient enough to prevent complications such as
perforation, bladder damage during surgery,
uterine tear during future pregnancy. There is
no universal cut-off for the optimal residual
myometrium thickness to proceed with hys-
teroscopic resection. Residual myometrium
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thickness more than 2 mm suggested, as has a
measurement above 2.5 mm, but most of them
accepted cut-off of more than 3 mm [19, 51, 52].
Theoretically, the minimal RMT thickness nec-
essary can be calculated using two variables:
the minimum thickness required to prevent
bladder damage due to surgery, and the mini-
mum thickness needed to prevent future uter-
ine tear [34].

Operative hysteroscopy done under anaesthe-
sia by using 9 mm resectoscope. After instilling
bladder with methylene blue, diagnostic hys-
teroscopy was done to prevent risk of injury
during cervical dilatation using hegar dilators
up to size 10. By using pure cutting current, re-
sect inferior and superior edges of the defect
and scar tissue was completely removed using
a resectoscopic loop until the muscular tissue
below was evident [34]. If defect is high (isth-
mic part, superior and middle thirds of the cer-
vical canal), an inverted ablation was done in
the cervical canal underneath the isthmic endo-
metrium. Main aim was to replace the treated
area by noninflamed monostratified cuboidal
epithelium, avoiding formation of adhesion for-
mation (Asherman syndrome) [34]. In cases of
low cervical defect (inferior third of the cervical
canal), endocervical tissue was treated as a part
of electrosurgical conization limited to the area
of the diverticulum. In this procedure removal
of diverticulum edges was done so that wall of
diverticulum is in continuous with cervical ca-
nal [34]. Bottom of the pouch was treated with
pure cutting 3 mm roller ball electro cautery as
the residual myometrium is thin to induce scar
retraction. All these procedures were done un-
der direct vision while modulating technique
according to the muscle tissue below [34].
Histology of resected specimen in the caesarean
section scar showed inflammatory infiltration of
the endocervix, fibrosis and necrotic tissue, en-
dometriosis which after removal was replaced
by endocervical mucosa with monostratified
cubic-cell-type epithelium [34, 47, 53].

For those patients who are presenting with sec-
ondary infertility due to isthmocele, surgical
intervention is a good option and majority will
become pregnant spontaneously with in a peri-
od of 12 to 24 months and delivered at term by
elective caesarean section [54]. Whether or not
the surgical correction of isthmocele increases
the risk for uterine rupture is certainly subject
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to debate, and more studies are required to con-
firm the absence of such a risk [54]. But it is not
possible to conclude hysteroscopic correction
of isthmocele is associated with restoration of
fertility, so we need to have more detailed in-
formation to identify prevalence of isthmocele
in infertility patients and its general effects [34].
Hysteroscopy can also be performed vagino-
scopically without general anaesthesia, so of-
fice procedure may be performed using Chan-
nel-like 360° Isthmocele Treatment with a 16F
mini-resectoscope [55].
Hysteroscopic resection of niche is associated
with improved quality of life by reducing symp-
toms [56]. Moreover, operative hysteroscopy
could have a positive effect on niche-related
subfertility, but further research is needed [56].
4. Niche repair: in cases with residual myome-
trium thickness less than 3 mm, repair is done
by transabdominal (laparotomy, laparoscopic,
robotic) or vaginal route which involves defect
identification, fibrotic tissue excision and ap-
proximation of excised area in 2 layers with ab-
sorbable sutures [32].
Vervoorts et al. in 2018 concluded that in retrof-
lexed uterus repair done laparoscopically along
with hysteroscopy with round ligament plica-
tion, using hyaluronic acid as adhesion barrier
is effective in reducing symptoms [32].
In Nirgianakis’ “Rendez-vous technique”, Hal-
loween sign or positive diaphanoscopy or tran-
sillumination was elicited in which laparoscopy
light source is put off with simultaneous hys-
teroscopy light source on so that light shines
through the defect [42].
In “slip and hook” technique, to identify defect
via laparoscopically, hegar dilator is placed with
in cervical canal and blindly slipped to bulge
out anteriorly and perforate the defect [57].
In “Donnez technique”, in patients with retrof-
lexed uterus, large isthmoceles are excised lap-
aroscopically using CO, laser, with round liga-
ments shortening [58].
Vaginal repair of niche is done when isthmocele
is at lower level, in which after separation of
bladder from cervix, niche is identified, excised
and closed in 2 layers with absorbable sutures.
In nutshell, smaller niches of < 2.5-3 mm with
RMT > 3 mm can be treated hysteroscopically.
Vaginal route is preferred when niche is at the
lower level. Transabdominal approach is pre-
ferred for large defects, especially if the resid-
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ual myometrium is < 3 mm as bladder can be
mobilized out of surgical field offering better
niche visualization with lesser bladder inju-
ry. It is a better approach for women desiring
future pregnancy since uterine wall thickness
and strength increase. Among transabdominal
routes, laparoscopy and robotic surgery offer
advantages of being minimally invasive with
lesser morbidity. Incidental endometriosis is
reported in 21% women; hence, consent for cor-
rection of any associated pathology should also
be taken if transabdominal route is planned
[58].

5. Hysterectomy: hysterectomy offers definitive
treatment for niche-related gynaecological
symptoms.

In reproductive age group women isthmocele
should always be treated surgically irrespective
of the modality in order to prevent chances of
having caesarean scar pregnancy in future [59].

Outcome

Post menstrual spotting is reduced by a median
of 3.8 days, symptomatic relief in cases of AUB is
72.4% with hysteroscopic niche resection and pain
relief in 97% [18, 23]. AUB gets resolved within first
month in 87.5% patients and in the second month
after surgery 96.8% patients feel better [60]. Recur-
rence is seen in up to 5% patients [10].

Donnez et al. reported 93% symptom-free patients
with laparoscopic repair and at 3-month follow-up
mean myometrial thickness increased from 1.4 mm
t0 9.6 mm, 44% infertile women conceived and con-
fined at full term by elective caesarean section [58].
Enderle et al. conducted a study on retrospective
series of 18 surgically treated women and showed
poor obstetric outcomes with miscarriages in 55%
women [61]. Only one patient delivered vaginally,
who was treated with transvaginal repair; others
underwent caesarean [61].

Prevention of niche formation

Efforts should be made to minimize caesarean
rates and that will prevent the formation of uterine
niche primarily choosing the correct surgical meth-
od by ensuring thicker residual myometrium and
strong scar are the basis of secondary prevention of
niche formation [62]. A recent study performed on
138 women in reducing isthmocele formation and
ensuring sufficient residual myometrium by using
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far-far-near-near double-layer unlocked technique
for uterine closure may be preventive [62].

It has been shown that careful selection is needed for
the patients who need surgical management, long
learning curve and also efficacy of these treatments
yet need to be proven. For bleeding symptoms, hor-
monal treatment is preferable, whereas subfertility
may require surgical correction [46]. Hysteroscopic
resection is preferred for smaller niches with RMT
> 3 mm, niche located lower down can be treated
transvaginally, and transabdominal approach is
preferred for large defects and in women desiring
future pregnancy [32, 45, 49]. Laparoscopy and ro-
botic surgery offer advantages of being minimally
invasive with lesser morbidity [57].

CONCLUSIONS

Rapidly increasing trend of caesarean sections in
day-to-day obstetric practice has increased the inci-
dence of isthmocele. So, it is the need of the hour to
study about this newer clinical entity due to its rising
trends in such cases and its diagnosis requires high
index of suspicion by the clinicians. Possibility of
Isthmocele should always be keptin mind as a differ-
ential diagnosis in women having symptoms such as
post menstrual spotting, secondary infertility, pelvic
pain and abnormal uterine bleeding in women with
previous CS deliveries. A single systemic classifica-
tion of isthmocele is required to provide an effective
tool for the gynaecologists to make its diagnosis and
provide management. Future studies may further
delineate risk factors influencing this pathology and
also to choose various treatment modalities effec-
tively according to clinical symptoms.
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