Rates of caesarean
section have
increased over
recent years

one of which is a
caesarean scar
defect (CSD)

so too have
associated
complications,

. Cesarean scar defect: a prospective study on risk
factors.
Antila‐Långsjö RM, Mäenpää JU, Huhtala HS, et alAm J Obstet Gynecol 2018; 219:458.e1.

thinning and indentation of the myometrium at the hysterotomy site

results from inadequate healing of the myometrium

niche, isthmocele, uteroperitoneal fistula.

These defects are more common with increasing numbers of cesarean deliveries,
presumably because preexisting scar tissue negatively influences the healing of a new
incision

The defect may cause gynaecological
symptoms,

Menometrorrh
agia

infertility

chronic
abdominal
pelvic pain

may be
asymptomatic

The presence of CSD may lead to obstetrical
sequalae
preterm delivery,
uterine rupture,
caesarean scar pregnancy
abnormal placenta implantation.

Cesarean versus vaginal delivery: whose
risks? whose benefits?

Am J Perinatol 2012; 29: 7–182. Gregory KD, Jackson S, Korst L, et al.

.

Gynecological and obstetrical outcomes after laparoscopic repair of a cesarean scar defect in a series of 38

women. Fertil Steril 2017; 107: 289–296.e2

early complications
postpartum

Late complications after CS
abdominal pain caused by
adhesions,

haemorrhage,

caesarean scar,
endometriosis,
ectopic pregnancy,

obstetric hysterectomy

atony, urological
complications,
thromboembolic
complications

caesarean scar defect (CSD)
, abnormal placenta
implantation

cesarean scar pregnancy
migration of the embryo into the defect.

Symptoms and diagnosis are similar to tubal ectopic pregnancy.

the role of the interval between the previous cesarean
or the effect of wound closure technique
on its occurrence.single?
no data on

Is it necessary to correct a caesarean scar defect before a subsequent
pregnancy? A report of three cases
Journal of International Medical Research 2019, Vol. 47(5) 2248–2255

In one case, surgical correction of the CSD was performed before a subsequent
pregnancy with an uncomplicated obstetric outcome.
In the other two cases, surgical correction of the CSD was not performed and
the pregnancies were complicated by caesarean scar dehiscence and caesarean
scar pregnancy.
We suggest that women with a CSD may benefit from surgical correction of the
defect before becoming pregnant to reduce the likelihood of serious
complications.

uterine scar
defect,
Improper healing
of the caesarean
incision leads to

thinning of the
anterior uterine
wall,

creates an
indentation and
fluid‐filled pouch
at the CS site.

caesarean scar
syndrome,
diverticulum,
sacculation,
isthmocele, scar
pouch or niche.

responsible for the abnormal healing of the
caesarean scar
surgical technique for uterine closure
prolonged labour,
cervical dilatation >5 cm before CS,
oxytocin,
retroverted uterus,
low incision of the uterus

The CSD

metrorrha
gia

dysmenorr
hea

chronic
pelvic pain

asymptomatic

infertility
and
dyspareun
ia

symptomatic

scar
dehiscenc
e

uterine
rupture in
a
subsequen
t
pregnancy

scar
pregnanci
es

abnormal
placentas.

Case 1
• 31‐year‐old woman who had previously had a CS because of

prolonged first stage of labour with cervical dilatation up to 7
cm.
• She was admitted to hospital with menometrorrhagia and

transvaginal ultrasound examination showed the presence of a
CSD.
• The scar thickness was 0.19cm and the CSD measured 0.86cm

with a rectangular shape
• Surgical CSD correction was recommended
• but the patient deferred treatment, ignored contraceptive

advice and shortly afterwards became pregnant

Uharcek P, Brest’ansky A, Ravinger J, et al.
Sonographic assessment of lower uterine
segment thickness at term in women with
previous cesarean delivery. Arch Gynecol
Obstet 2015; 292: 609–612.

•

Sonography confirmed a single pregnancy with correct location of
gestational sac within the uterus.

•

The pregnancy was monitored every two weeks, and additional clinic visits
were made if the patient experienced pain in the location of the CSD.

•

At each clinic visit, TVUS assessments of the lower uterine segment were
made and a thickness <0.25cm was assessed as a highrisk of uterine
rupture.

. (a) The caesarean scar defect (CSD) in contact with the bladder was visualized by transvaginal ultrasound (TVUS) examination (yellow arrow). Residual
myometrial thickness at the CSD measured 0.19cm (D1), the width (i.e., the gap between the upper and lower myometrial edges) of the CSD measured
0.86cm (D2). (b) At 26 weeks gestation, the caesarean scar dehiscence measured 3.08cm (D1; yellow arrow). (c) At 30 weeks gestation, the caesarean
scar dehiscence measured 4.94cm (D1; red arrow). The yellow arrow indicates a half‐empty bladder to balance the pressure of the foetus on the
caesarean scar dehiscence.(d) At 36 weeks gestation, the caesarean scar dehiscence (transverse extent) during the CS was estimated was estimated to
be 8 cm (black arrow).

•

During her pregnancy, the patient was
hospitalized three times.



At 26 w, moderate pain in the CS scar.
A scar dehiscence of 3.08cm was visualised by TVUS
At 30 weeks, scar dehiscence was estimated to be 4.94 cm

•

•

At 36 w, admitted because of lower
abdominal pain; scar dehiscence was confirmed by TVUS and because of
the high risk of uterine rupture an emergency CS was performed
The caesarean scar dehiscence (transverse extent) was estimated to
be 8 cm

•

The patient delivered a healthy girl with a birth weight of 2810g
.

•

During her CS, the CSD was repaired.

•

At the two-year followup, the patient reported no symptoms related to
the CSD and TVUS confirmed there was no defect
.

•

The patient has no future pregnancy plans.

Case 2
a 32-year-old actively trying to conceive for 18mn
diagnosed with asymptomatic CSD. possible predisposing factor
prolonged second stage
Laparotomy with hysteroscopy support was performed Only serosa of
the anterior wall covered the CS scar
. Twelve months after, residual myometrial thickness measured
0.97cm and the patient successfully conceived
.

….CASE2


During the 11–14 week , placentation was observed in the area of the surgically
repaired CSD
. During the second trimester ultrasound examination, placenta previa was diagnosed
ColourDoppler ultrasound images confirmed that invasive placental vessels were not
present in the CSD and there was no evidence of any abnormally invasive placenta
. An elective CS at 39 weeks without complications.
No scar dehiscence nor any abnormally invasive placenta were observed
during the caesarean



A healthy girl was delivered weighing 3520g.

(a) A CSD was confirmed by TVUS (yellow arrow). The CSD was classified as droplet-shaped
with inclusion cysts. (b) Twelve months after CSD repair, the residual myometrial thickness was estimated
to
be 0.97cm (D1; yellow arrow). (c) At 22 weeks gestation, the CSD was covered by the placenta (yellow
arrow). Placenta previa was diagnosed. (d) An elective caesarean section (yellow arrow) was performed at
39 weeks without complications. No scar dehiscence nor any abnormally invasive placenta were observed
during the caesarean

Case 3
•

30-year-old woman had a CS at full cervical
dilatation because of prolonged second stage labour
admitted to hospital at 6 w because of suspicion of
pregnancy of unknown location.

•

A largeCSD was visualized on TVUS examination.
GS was implanted on the anterior uterine wall at the cervicoisthmic level over the CSD
•

The residual myometrial thickness at the CSD was 0.1cm and it had a rectangular
shape

Case3
•

During hospitalization, spontaneous miscarriage occurred

•

., the CSD was visualized during TVUS
examination

•

Surgical correction of the CSD was performed three
months later (i.e., laparotomy with hysteroscopic support).

•

At the six month follow-up, the patient reported no symptoms related
to the CSD
TVUS confirmed there was no defect
.

•

The patient wanted to try and conceive again.

(a) A large CSD (red arrow) was visualized on TVUS examination. The gestational sac (yellow
arrow) was implanted on the anterior uterine wall at the cervicoisthmic level in relation to the CSD. (b) The
residual myometrial thickness of the CSD was 0.1cm (D1; yellow arrow). (c) Diagnosis of CSD was confirmed using TVUS in 3D
mode with Oblique View software. The gestational sac (yellow arrow) was located
superior to the CSD (red arrow). (d) During hospitalization, spontaneous miscarriage occurred and dilatation and curettage was
performed. The figure shows the CSD after the procedure (yellow arrow).

The three cases
we present here draw attention to the

potentially serious consequences of
untreated CSD in subsequent pregnancies

We believe that the treatment
may reduce
the risk of abnormal placenta implantation,
scar dehiscence

Safety and feasibility of trial of
labor in pregnant women with
cesarean scar diverticulumJournal of International Medical Research48(9) 1–12! The Author(s) 2020Article reuse guidelines:
sagepub.com/journals‐permissionsDOI: 10.1177/0300060520954993journals.sagepub.com/home/imr

•
•

Literature on
trial of labor after cesarean section (TOLAC) in women with isthmoceles

•

is scarce because of complications associated with the procedure.

•

Methods:

•

The study group 34 pregnant women with isthmoceles who vaginally delivered

•

The control group 102 pregnant without isthmoceles who vaginally delivered.

•

Scar diverticula were measured using color Doppler ultrasonography; betweengroup delivery outcomes were compared

Safety and feasibility of trial of labor in pregnant women with
cesarean scar diverticulum
•

Results:

•

study group, 27/34 had isthmoceles diagnosed by ultrasound before pregnancy.

•

Nineteen (70.37%) had mild defects

•

eight (29.63%) had moderate defects. The scar diverticula’s mean length, depth, and width
were 1.05 ±0.62, 0.54 ± 0.28, and 1.20 ± 0.70 cm

•

residual muscle layer’s mean thickness was 0.27 ± 0.07 cm.
The mean diverticulum depth/residual muscular thickness ratio was 2.39 ± 2.58.

• duration of the first stage of labor was significantly shorter and the neonatal weight was
The
significantly lower in the study group than control group.

Conclusion:

Successful vaginal delivery is possible for women with mild and moderate
isthmoceles.
Further large‐scale studies are needed to improve TOLAC’s safety in pregnant women with
isthmoceles.

Evidence suggests that

this increase in the rate of CS

not only has deleterious effects on maternal and fetal well‐being
but is also associated with

a declining rate of vaginal birth after CS (VBAC).

greatest concerns when attempting a trial of labor after CS
(TOLAC).

disruption in the myometrium at the site of the cesarean
scar
an unrepaired isthmocele
a risk factor for potential uterine rupture

Pregnant women
with an unrepaired
isthmocele,

with
severe defects,

higher risk of uterine
rupture

Prediction of uterine rupture
A recent meta‐analysis examining the
uterine thickness after prior CS concluded
that lower uterine thickness of <2 mm suggests an increased risk of
uterine rupture,

size of a isthmocele can impact the risk of future complications;
large
diverticula (RMT of 2.2 mm) can increase
the risk of scar dehiscence up to 42.9%

The most recent consensus is that the only parameter predict CS
scar dehiscence in a subsequent pregnancy
the ratio of the isthmocele
depth to the RMT.

A depth/RMT
ratio of<0.785
minimal
probability of
scar
separation,

when the
depth/RMT
ratio is >1.30
the risk of scar
rupture increases
to >50%

tolac
•

Of 38 women with isthmoceles who underwent delivery during the
study period,

•

34 underwent vaginal delivery

•

4 underwent elective CS because of
occipital transverse positioning of the
fetus.
The control group comprised 102 women
with a mean age of 31.45 3.52 years.

Conclusion
•

•

successful TOLAC

•

early prenatal diagnosis,

achieved in mild and

accurate assessment of changes in

moderate isthmoceles.

pregnant women’s conditions,

because

•

, development of an

•

individualized delivery plan for

isthmoceles are often underdiagnosed,

strict monitoring and timely
important to develop strategies to further
improve the safety of TOLAC in pregnant
women with potential isthmoceles

prevention

Symptomatic and Asymptomatic Isthmocele: Impact on
Reproductive Outcomes
. cause adverse effects on fertility and pregnancy.

infertility, failed implantation, early pregnancy loss, cesarean section scar pregnancy,

placenta accreta/percreta,

uterine rupture, preterm delivery, and prematurity.

Hysteroscopy in the treatment of myometrial scar defect (diverticulum) following
cesarean section delivery: a
systematic review and meta‐analysis. Al Mutairi BH, Alrumaih I. Cureus. 2020;12:e11317.
surgical correction (by hysteroscopy or laparoscopy) of a
symptomatic isthmocele corrects infertility and, supposedly,
the additional complications

concluded that the presence of a small and asymptomatic
isthmocele does not affect ART pregnancy outcomes .

an asymptomatic isthmocele can be reassured about
their fertility and obstetric outcomes,
with symptomatic isthmocele, who should be promptly
referred for further evaluation/therapy.

.

Sonographic examination of uterine niche in non‐pregnant women: a
modified Delphi procedure.
Ultrasound Obstet Gynecol. 2019;53:107–115. Jordans IPM, de Leeuw RA, Stegwee SI, et al

isthmocele
more common than reported by ultrasound diagnosis
(50%‐60%)

if
the patient does not have symptoms,
the defect is not large and adverse fertility/obstetric outcomes are
unlikely
.

Gynecological and obstetrical outcomes after laparoscopic repair of
a cesarean scar defect in a series of 38 women

ORIGINAL ARTICLE: REPRODUCTIVE SURGERY
symptomatic
With
RMT of
less than 3 mm who wish to conceive, laparoscopic
repair

Conclusions
symptoms
hysteroscopic
resection may be carried out if the RMT is
more than 3 mm.

Of course, in case of incidental diagnosis in asymptomatic
women, surgery is not recommended. Nevertheless, as stated
by Nezhat et al. (20), asymptomatic women who wish to
conceive in the future may also require surgical repair owing
to the high risk of uterine rupture, and the pros and cons
should at least be discussed with the patient. More studies
are clearly needed to shed further light on this specific issue.

ISTHMOCELE AND PREGNANCY
RM in (LUS) by sono can predict the cesarean scar dehiscence or
rupture in future or ongoing pregnancies

.but no cutoff value has been universally defined.

other factors such as number of previous CSs, time between
pregnancies, previous vaginal delivery, maternal age, among others, in
the decision of a trial of labor after CS or performing a repeat CS.

Pregnancy out comes after hyst eroscopic
surgery in women wit h cesarean scar syndrome



Shunichiro Tsuji ,
Akimasa Takahashi ,

hysteroscopic surgery is a safe and effective
treatment for secondary infertility due to CSS.
thickness of the residual myometrium may be a
key factor that influences subsequent pregnancy
in women with CSS.

Pregnancy out comes after hyst eroscopic
surgery in women wit h cesarean scar syndrome
Shunichiro Tsuji

scheduled cesarean sections following the individual policies of the obstetric hospitals;
four delivered at 36 gestational weeks,
eight delivered at 37 gestational weeks,
and 10 delivered at 38 gestational weeks.
No severe obstetrical complications, such as uterine rupture, occurred up to the day of
cesarean section in any case.

Optimal Timing and Recommended Route of Delivery after Hysteroscopic
Management of Isthmocele?
a Consensus Statement From the Global Congress on Hysteroscopy Scientific Committee” Author: Gubbini
Giampietro, Paolo Casadio, Mario Franchini, Pasquale Florio PII: S1553‐4650(18)30224‐3 DOI:
https://doi.org/10.1016/j.jmig.2018.04.007 Reference: JMIG 3491 To appear in: The Journal of Minimally Invasive
Gynecology

“recommend elective repeated cesarean section (ERCS)not later than
38 weeks gestation, due to hypothetical increased risk of uterine
rupture”.

Assessment of lower uterine segment thickness (LUST) in the third
trimester to predict the risk of uterine rupture

therefore we believe that the right statement should be to use LUST
to schedule ERCS and not “a precautionary measure”
to reduce the risk of transient respiratory distress elective
repeated cesarean section (ERCS) must not be performed before
39 weeks

Conclusion
•

successful TOLAC
can be achieved in women with mild and
moderate isthmoceles.
•

However, because
isthmoceles are often underdiagnosed, it is
important to develop strategies to further
improve the safety of TOLAC in pregnant
women with potential isthmoceles.

•

Such
strategies include early prenatal diagnosis,
accurate assessment of changes in pregnant
women’s conditions,

•

well-monitored maternal weight gain, diversified comprehensive
management, and development of an individualized delivery plan for strict monitoring and timely prevention

Cesarean versus vaginal delivery: whose
risks? whose benefits?

Am J Perinatol 2012; 29: 7–182. Gregory KD, Jackson S, Korst L, et al.

.

Gynecological and obstetrical outcomes after laparoscopic repair of a cesarean scar defect

in a series of 38 women. Fertil Steril 2017; 107: 289–296.e2

•

early complications postpartum

•

haemorrhage, obstetric hysterectomy due to uterine rupture or atony, urological
complications, thromboembolic complications and amniotic fluid embolism may
occur.

•

Late complications after CS

•

abdominal pain caused by adhesions,

•

caesarean scar, endometriosis, ectopic pregnancy, caesarean scar defect (CSD),
abnormal placenta implantation and even mortality.

