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Etiology of Cesarean Uterine Scar Defect (Niche): Detailed
Critical Analysis of Hypotheses and Prevention Strategies
and Peritoneal Closure Debate
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Abstract

There is an increasing incidence of cesarean scar (CS) defect/niche
and its sequelae, probably not entirely explained by better diagno-
sis or rising cesarean rate. Discussion of possible etiological factors
has received scant attention but would be important to formulate
preventive strategies. Meaningful informative studies on long-term
sequelae of cesarean section are very difficult and none are avail-
able for causation of CS defect. Hence, it is crucial to identify key
areas in etiology of CS defect for focused research. This practical
review proposes an “ischemia and mal-apposition hypothesis for CS
niche”, stating that the surgical technique of uterine incision closure
is the most important determinant of CS defect formation. Other
factors such as cervical location incision, adhesion formation and
patient specific factors seem far less important in etiology. Rather
than the headline theme of “single versus double-layer closure of
uterus”, the finer details of surgical technique which achieve good
apposition without inducing tissue ischemia seem more important.
Different techniques are discussed and it is proposed that continu-
ous, non-locking absorbable sutures in two layers, without including
much of decidua and without undue tight (constricting/devasculaiz-
ing) pulling of sutures are likely to result in good healing of uterine
scar. Single-layer technique may be best reserved for thin myome-
trial edges especially during repeat cesareans. Adhesions between
uterine isthmus and bladder/abdominal wall seem common associa-
tions but not causative for CS niche. It would be desirable to prove
these surgical principles by good quality prospective randomized
“quantitative” studies but the wait may be very long and this should
not hinder the adoption of good surgical principles. Science is much
cognitive and not just empirical. To consider a related example, the
current recommendation of non-suturing of peritoneal layers during
cesarean is mistakenly based on short-term irrelevant surrogate out-
comes like analgesic requirements and time-saving, many of which
have been already disproven. Evidence is presented recommending
simple quick techniques of peritoneal closure to prevent adhesions.
More analytical debate in surgical techniques is needed to inspire en-
gaged, critical and insightful practitioners rather than unquestioning
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Introduction

Cesarean section is by far the commonest major operation
worldwide [1] with progressively rising incidence and con-
sequently any long-term adverse sequelae assume increasing
importance. In the last two decades, there has been increas-
ing awareness of long-term gynecological problems after ce-
sarean like chronic pelvic pain, dyspareunia, dysmenorrhea,
postmenstrual spotting and even infertility [2-4]. Moreover,
long-term obstetric sequelae seem to be on the rise in the form
of a spectrum of disorders starting with cesarean scar (CS) ec-
topic pregnancy, increased incidence of placenta previa, vary-
ing degrees of adherent anterior placenta praevia including
placenta accreta associated with major maternal morbidity and
even mortality [5-7]. Interestingly, a very rare gynecological
complication of massive uterine hemorrhage during menstrua-
tion due to CS defect requiring emergency uterine artery em-
bolization followed by laparoscopic repair of defect has been
described [8]. In addition, a possibility needs to be entertained
that at the extreme end of obstetric sequelae, there may be very
rare cases of profuse late (4 - 8 weeks) postpartum hemor-
rhage (PPH) sometimes leading to hysterectomy (unpublished
clinical correspondence) where diagnosis of CS defect (non-
union) is overlooked or such cases go unreported/unpublished.
Many senior obstetricians express a subjective perception of
a disproportionate rise in incidence of cesarean uterine scar
(CS) niche not entirely explained by increased diagnosis and
cesarean rate. In the last decade, there has been upsurge in the
literature about complications of CS defect and treatment mo-
dalities. However, not much attention has been paid to the pos-
sible etiology of CS defects which would help to reduce the
future incidence of CS defects and long-term complications.
The author was an early protagonist to propose that surgical
technique of uterine incision closure seems the most important
factor in poor healing of CS scar leading to CS defect [9, 10].
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Hence, the formation of CS defect and its long-term sequelae
should not be considered inevitable [9, 10].

The term CS niche (defect) describes the presence of a
hypoechoic area within the myometrium in the isthmus (lower
uterine segment) with discontinuation of myometrium at the
site of previous CS [3, 11]. A niche has been described as the
indentation of myometrium of at least 2 mm. Large niches are
uncommon with reported varying incidence of 11-45% de-
pending on the definition used. A significant niche is defined
as involving a depth of at least 50-80% of anterior myome-
trium or the remaining myometrial thickness less than 2.2 mm
when evaluated by transvaginal ultrasound scanning (TVS)
[3]. Small niches may indeed be quite common but would be
clinically unimportant. The large niches are most likely to give
rise to long-term sequelae, hence the focus of research and dis-
cussion should be the causation of large niches and prevention
strategies. Recently, there has been a detailed review/clinical
opinion paper with description of numerous possible etiologi-
cal factors involved in causation of CS defect [12]. This com-
prehensive description is of course very useful and forms a
good basis for downstream debate and analysis as attempted
in this paper. It has also been proposed that randomized con-
trolled trial (RCTs) should be designed to study many of these
factors [12]. However, this seems a Herculean and impossi-
ble task. Historically, there has been little success in designing
informative RCTs/studies comparing different CS techniques
and previous studies have struggled to resolve even simple
controversies like peritoneal closure. Good quality well-de-
signed studies are of course very important in medical field.
These do generate a lot of numerical data but such a quanti-
tative approach is not guaranteed to be successful unless the
underlying starting hypotheses are meaningful or valid. Sci-
ence is (much) cognitive, not (just) empirical [13]. “Numbers
gathered without sound knowledge almost always remain just
numbers. The route from hypothesis (theories) to law (frame-
work/system) to measurement (studies/trials) can almost never
be travelled backwards” - Thomas Kuhn, 1961 [13]. As per
the “IDEAL” (Idea, Development, Exploration, Assessment,
and Long-term study) framework for new concepts [14], the
knowledge about etiology of CS defects seems to be at the
first two stages. At the same time, it seems impractical (prob-
ably impossible) and wasteful to examine/study large number
of theoretical etiological factors, many of minor importance,
by good quality studies. Hence, this clinical review critically
analyzes all the previously suggested etiological hypotheses
of CS niche formation [9, 10, 12], in order to identify the key
areas where clinical discussion and research (especially RCTs)
should focus. This analysis is not an “arm-chair theorist’s ap-
proach” but quite the opposite. The analysis is based on the
long ongoing hands-on clinical experience, interest and obser-
vations by the author and colleagues worldwide and on the
limited number of studies available. The article also discusses
what answers could be practically expected from systematic
studies and RCTs. Moreover, it also explores how good surgi-
cal practice can be discussed, developed and promoted by crit-
ical abductive thinking, while we wait for the result of RCTs as
the wait may be very long indeed or even indefinite. A related
subject of the controversy surrounding peritoneal closure dur-
ing cesarean is also discussed to highlight some of these points.

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

Ischemia and Mal-Apposition Hypothesis for
CS Niche (Techniques of Closure of the Uterine
Incision)

This review proposes a leading hypothesis that ischemic necro-
sis of some of the myometrium in the uterine incision edges (due
to very tight and/or locking suturing) is a more important cause
of development of CS defect. The subject of ischemic impair-
ment has received hardly any attention in the past. Defective/
inappropriate apposition of myometrial layers in the form of
interposing excessive decidua and inclusion of very wide bites
of adjoining normal myometrium also makes a contribution.
This hypothesis derives from a common observation (in addi-
tion to reasons discussed below) during repeat cesareans when
a large area over the lower uterine segment is found to be very
thin and there is remarkable scanty bleeding on incising such a
lower uterine segment. The explanation seems that a thin area of
muscle to muscle union is formed due to ischemia-malapposi-
tion during healing of the first cesarean. When the lower uterine
segment unfolds during subsequent pregnancy, this thin band of
myometrium gets stretched far more than the surrounding nor-
mal myometrium. This hypothesis is described in details below.

This paper argues that the surgical technique of the closure
of uterine incision seems the most important factor in the de-
velopment of CS defect/niche and long-term sequelae. The ru-
bric has generally bogged down to a single versus double-layer
closure (and resultant good or deficient apposition/alignment).
Such dichotomous headline distinction permits RCTs but has
failed to resolve the controversy. The crucial factor is not the
appellation (name) of the method but the finer details of the
constituent surgical techniques with their advantages and dis-
advantages, either of which could be maximized/diminished
whichever headline method is used. The double-layer closure
(Fig. 1a) was established because it has the potential advan-
tage of better apposition of thick uterine muscle edges (espe-
cially during the first cesarean and then subsequent ones). The
hardly discussed rationale for the single-layer closure seems
the potential for less devascularization/ischemia of myome-
trial edges which will influence the thickness of the muscle-to-
muscle healing. Thus, it behoves that achieving good apposi-
tion of myometrial edges without devascularization/ischemia
is the crucial factor rather than the simplistic concept of single
versus double-layer closure. Use of synthetic absorbable su-
tures like polyglycolic acid (Vicryl, Ethicon Ltd) with tensile
strength for 2 - 3 weeks is now commonplace. With these mod-
ern tissue-friendly sutures, the amount/type of suture material
is unlikely to be of much importance.

Non-closure of deeper myometrial layers

This does not seem an important cause. In Netherlands, in most
of the cohort studies, 95% of the cases had a single layer clo-
sure (Fig. 1b) without peritoneal closure and in only half of the
cases, non-inclusion or avoiding of substantial endometrium/
decidua was practiced [12], but CS niches do occur. A hypoth-
esis has been proposed that during closure of uterine incision,
an unintentional omission to include deeper myometrial lay-
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Figure 1. (a) Recommended traditional judicious double layer closure
with the first continuous non-locking suture to include minimal decidua
(< 5 mm) and about two-thirds of inner myometrium; and second non-
locking suture taking upper half of myometrium would correct eversion
of myometrial edges. This used to be the long-standing practice in
UK more than a decade ago. Care should be taken not to make the
edges of the incision ischemic. (b) One-layer closure could interpose
decidua in between inner myometrium and the superficial myometrial
edges can often be seen to be everted (not in good apposition). (c)
The current popular technique in UK. The transverse myometrial bites
of second layer are taken with the needle travelling back and forth on
either side of incision which seem partly akin to “figure-of-eight” haemo-
static/devascularizing sutures. It is easy to be paradoxically reassured
by the apparent (excessive) apposition and sense of security derived
from very tight sutures. Ischemic necrosis is likely to be causative in
CS defect.

168 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

ers could explain subsequent disruption of inner myometrial
layer and development of niche [12]. Additional potential fac-
tors have been proposed such as superficial closure due to non-
perpendicular (tangential) endometrial saving) [12]. However,
an almost universal observation in the UK has been that it is
quite difficult to avoid inclusion of at least some decidual layer
(despite special attention and effort) in the closure of uterine
incision. Hence, the omission of closure of the deeper layers
of myometrium is virtually never observed being practiced in
the UK (Fig. 1a, b, ¢). Hence, inclusion of more (> 0.5 cm)
than less of decidua is almost a universal practice during the
closure of uterine incision rather than missing the deeper lay-
ers of myometrium. Thus, the non-closure of deeper myome-
trial layer could not be the common cause of CS niche. On
the other hand, the inclusion of excessive decidua interposed
between the deeper layers of myometrium may contribute to
deficient fusion of inner myometrium leading to a niche (Fig.
1b, ). Moreover, with a single layer closure especially without
endometrium saving technique, it can be practically observed
that the cut myometrial edges evert in between the suture bites,
which may be indicative of suboptimal apposition.

Mal-alignment versus ischemia of myometrium

More importantly, most of the discussion about the hypotheses
of CS niche formation in past seems to be focussed on deficient
alignment (apposition) of myometrial tissue, but there has been
hardly any attention paid to ischemia of tissues or preservation
of vascularity of the myometrial edges sutured together. This
is particularly surprising given that a number of published case
reports of uterine scar dehiscence in the puerperium with mas-
sive late PPH predominantly show ischemic necrosis of the
uterine scar (hence devascularization) in most cases [15-19].
This also raises a possibility whether lesser degrees of scar
dehiscence (smaller complete or large incomplete defects par-
ticularly following repeat cesareans) could be the cause of very
rare cases of late (4 - 6 weeks) heavy PPH, such cases going
undiagnosed or unreported. This review proposes that in addi-
tion to good apposition of the myometrial layers, it is equally
important to prevent devascularization of the apposed edges;
and aims to increase the awareness in this regard. The cur-
rent commonly practiced technique in the UK (by peer imita-
tion) generally involves quite tight first suture layer including
entire thickness of myometrium and substantial decidua (Fig.
Ic). While inserting the second layer of continuous suture, it
has become a popular practice (seemingly without any cogent
basis) to take transverse back and forth bites of intact myome-
trium almost 1 cm away from the incision and overlap these
over the first layer which requires quite tight pulling of sutures.
Could ischemia and necrosis (rather than lack of apposition)
of some of the myometrial tissue ensue as a result and then
contribute to CS defects? The resultant inflammatory reaction
from ischemia/necrosis would also explain the associated (but
not causative) fibrosis at the scar leading to dense adhesions
of uterine isthmus to bladder and/or abdominal wall with in-
creased retroversion of uterine body often seen in cases with
CS defect.

The author has been called to assist with a case where the
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lower uterine segment had become extremely thin over a wide
area following only one previous cesarean. The obstetrician
had placed a tight transverse second layer of sutures during
the second cesarean which simply cut through the thin myo-
metrium, creating a transverse full thickness tear below and
parallel to the entire length of uterine incision. This should
raise questions about the practice of inserting tight transverse
sutures during the first as well as subsequent cesareans.

There are of course a few more factors to be considered
which influence the scar healing and adhesion formation, viz.
inflammation due to infection, inadequate hemostasis, im-
proper tissue manipulation and surgical trauma. Inadequate
hemostasis has not been observed to be common at all; in fact
rigorous hemostasis is the norm. Infection of the uterine CS
is also very uncommon in developed countries. Gentle tissue
handling needs to be taught more often. These factors may
play a very minor role in CS defect causation.

Recommended technique of uterine incision closure

The technique demonstrated in Figure 1a has several theoretical
and practical advantages to be recommended. Sumigama et al
(2014) in a small retrospective study suggested that interrupted
absorbable sutures for the first layer of myometrial closure had
significantly lower incidence of placenta previa accreta [20].
They quite rightly described this as a small preliminary study
leading to only weak recommendation. The number of cases in-
cluded was very small especially when locking versus non-lock-
ing of continuous suture was concerned. They also highlighted
several other confounding factors [20]. The interrupted sutur-
ing technique of uterine incision is not much used in Europe or
America, because it is substantially more time consuming and
impractical with the resultant delay in hemostasis. Moreover,
continuous non-locking sutures which are not too tight are al-
most as good as interrupted sutures in preserving vascularity of
the sutured tissues. At the same time, it seems equally important
to avoid tight and/or locking sutures during the first as well as
the second layer of sutures. The two-layer technique seems ben-
eficial if it improves apposition of the myometrial edges which
is commonly the case unless the lower segment has become
very thin from previous cesareans. However, caution should be
taken not to include too much surrounding myometrium with
strangulating transverse, tight or locking sutures. Any persis-
tent bleeding points are best controlled with separate simple or
figure-of-eight fine (1/0 or 2/0) absorbable suture.

Three other hypotheses have been described in literature
[12] which are not favored by this review and are mentioned
below for the sake of debate and completeness.

Hypothesis of Cervical Location of Cesarean
Incision Leading to Niche

The current paper does not support this proposition as a signifi-
cant etiological factor. It was originally proposed by Vervoort
et al as the first hypothesis [12]. It is unclear whether they in-
tend it to be the leading or most important hypothesis. They
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propose that the thick mucoid brown discharge and a frequent
finding in large niches of mucus accumulation and formation
of large retention cysts supports this particular hypothesis [12].
Although it is an interesting observation, this hypothesis seems
to lack broader base from direct practice observation and con-
sideration of actual techniques of placing the cesarean uterine
incision. Moreover, in the UK most scar defects on ultrasound
are in the isthmic region or lower part of uterus. Placement of
uterine incision in the cervix would be very rare in the UK and
indeed technically quite difficult. Even in the second stage ce-
sarean sections, this is rare as it would involve reflecting the
bladder to a significant extent and placing the incision well be-
low the reflection of bladder from the isthmic part of uterus.
Based on the concern of placing the incision on the cervix, Ver-
voort et al question the practice of incising the loose peritoneal
layer on the lower uterine segment to reflect the bladder down
presumably even during the first cesarean or elective cesareans
[12]. The purpose behind this age old traditional practice has
been to reflect the bladder out of the harm’s way in case there
is downward tear in the lower uterine segment especially in ad-
vanced labor. The other purpose was to be able to cover the
uterine incision with the loose peritoneum mobilized in this
process. The pros and cons of closure of uterovesical perito-
neum are discussed in details later in this review. Even though
the bladder is separated from the lower uterine segment to some
extent, the uterine incision is almost always placed just below
the upper peritoneal reflection on the lower uterine segment
generally above the original bladder attachment, thus very un-
likely to be over the cervix. Secondly, after delivery of the baby,
the lower flap of the uterine incision retracts and bladder can
become quite close to the lower myometrial edge which could
potentially interfere with suturing unless the bladder has been
displaced away downwards beforechand. Hence, there seems
good merit in the practice of incising the uterovesical pouch
of peritoneum and reflecting the bladder down to a modest de-
gree. More evidence (even observational) and awareness with
good retrospective cohort studies is required regarding cervi-
cal location of uterine incision as a significant cause for CS
defect. However, intentionally designed prospective studies do
not seem feasible or practical in this regard for obvious reasons.

Hypothesis That Dense Adhesions Following
Some Surgical Techniques May Induce Niche
Formation

This analytic review does not favor this hypothesis. Vervoort
et al present a very interesting and probably an important
observation in patients having laparoscopic repair of large
symptomatic niches [12]. This observation is that often these
patients have dense adhesions anteriorly at the site of CS at
the isthmic level and often the uterus is retroflexed. Moreover,
the bladder can be adherent over the isthmus with peritoneum
quite puckered. In some cases, the lower part of the uterus is
adherent to the anterior abdominal wall. Vervoort et al show
a diagrammatic representation to propose that the contraction
of adhesions between the uterine scar and the abdominal wall
would retrovert the uterus and also exert counteracting forces

www.jocmr.org 169



Etiology of Cesarean Uterine Scar Defect

J Clin Med Res.2018;10(3):166-173

Adhesions

Forces 7

~ 7

— Y
Niche)/

Figure 2. Schematic drawing of distorting forces (arrows) created by formation and retraction of adhesions between uterine
isthmus (cesarean scar) and anterior abdominal wall combined with retroversion of uterus. The drawing illustrates that these
forces do not seem to facilitate the formation (opening) of the CS niche. Hence, anterior adhesions are unlikely to be causative

in formation of CS niche but are just associations.

on the uterine scar leading to a niche formation [12]. However,
based on a closer analysis of that diagrammatic representation,
it could be argued that the pull of adhesions could in fact exert
forces in the opposite direction than shown thus opposing the
tendency to form a niche. The more realistic forces from the
contraction of adhesions and retroversion are shown in Figure
2. Particularly when the uterine body and fundus falls back-
wards, any distorting forces would act to close any scar defect
rather than opening it (Fig. 2). Thus, there are rational reasons
to question this hypothesis that the anterior adhesions are caus-
ative of the CS defect. Nevertheless, this observation by Ver-
voort et al [12] itself seems very appropriate in that some par-
ticular surgical techniques may produce CS niche on one hand
and adhesions on the other hand. This review proposes that the
ischemia and necrosis of some of the myometrium as a result
of excessively tight suboptimal suturing technique could lead
to CS niche and also inflammatory reaction resulting in the for-
mation of adhesions between CS and anterior abdominal wall.
In addition, non-closure of uterovesical pouch of peritoneum
(combined with non-closure of parietal peritoneum) would
lead to denuded and inflamed, ischemic or necrotic uterine
area of CS in contact with peritoneum-denuded area of ante-
rior abdominal wall leading to dense adhesions in some cases.
The resultant pulling of the uterine isthmus towards anterior
abdominal wall by adhesions can explain increased incidence
of uterine retroversion [12].

Hypothesis of Patient Specific Factors Impairing
Uterine Wound Healing

A few factors like genetic predisposition, obesity, preeclamp-

170 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

sia/hypertension, etc. have been suggested [12]. However,
there is little evidence to suggest that some patients could be
more prone to form uterine scar defects. Any such influence
would be very minor and mostly irremediable any way. More-
over, it would not be possible to design good quality studies in-
cluding enough number of subjects to confirm or rule out these
patient factors. Hence, this will remain simply a hypothesis of
no practical importance mentioned here just to comment on the
theoretical etiological list. It would be important to concentrate
research efforts and limited resources on the important factor
of uterine incision closure techniques.

Debate About Peritoneal Closure During
Cesarean

This debate seems a major example of how a controversy is
generated and then left unresolved by a simplistic and flawed
numerical or quantitative approach to a surgical practice. It
was a long-standing default position to approximate/suture
uterovesical and abdominal (parietal) peritoneum involving a
fairly easy technique of suturing with a fine 1/0 or 2/0 absorb-
able continuous non-locking suture. Unfortunately, long-term
studies with big enough number of patients (and low drop-out
rate) are very difficult to conduct and very few are available.
It seems reasonable to argue that the default position of clos-
ing peritoneal layers should have been discontinued only if it
could be proven by well-conducted long-term studies that the
closing peritoneal layers do not reduce the adhesion formation
or indeed increase it. Alternatively, non-suturing of peritone-
um could be justified as a part of well-designed prospective
research study. However, some studies focused on short-term
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outcomes in the form of irrelevant surrogate measures such
as analgesic requirements, febrile episodes and shortening
of operative time by about 5 min, etc. and early results were
utilized to recommend non-closure of peritoneum [9, 21].
Moreover, to begin with these conclusions were derived by
rearward opportunistic trolling of data and applying statisti-
cal measures of significance (a well-recognized fallacious ap-
proach) to unrelated outcomes with no good causal relation-
ship to the surgical technique in question. Some studies purely
by chance showed statistically significant increase in these ir-
relevant surrogate short-term outcomes and many guidelines
advocated non-closure of peritoneal layers [9, 21]. Such a
convenient advice of course did prove very popular and this
“meme” quickly became very widely adopted and even today
remains very difficult to shake off. Evidence-based medicine
is distorted by such flawed studies with numerical rhetoric
because of the apparent and often deceptive “certainty” en-
gendered by the “numbers” and flawed statistical reasoning
presented. The combination of irrelevant outcome measures
and total lack of “consilience” make the recommendation of
non-closure premature and scientifically dubious. There are
already better studies available which have refuted these ir-
relevant short-term drawbacks any way [22, 23]. In addition,
a small meta-analysis including 249 women [24] and another
much larger systematic review by Shi et al [25] including
4,423 women, showed that the closure of visceral and pari-
etal layers of the peritoneum significantly reduced formation
all grades of adhesions especially the severe ones. Another
small trial [26] did not show significant difference in adhesion
formation but verification and other biases cannot be ruled
out [12]. More importantly, there are case reports and case
series reported [27] where dense adhesions between uterine
isthmus and anterior abdominal wall give rise to long-term
symptoms like pelvic pain, dyspareunia and even infertility,
sometimes requiring operative intervention to release the ad-
hesions. Moreover, the surgical difficulty during repeat cesar-
ean because of extensive adhesions obliterating uterovesical
pouch is being increasingly encountered. The non-closure of
peritoneum has been considered most likely cause for these
adhesions [9, 21, 27]. It can be causative in two ways. Firstly
the heavy postpartum uterus can immediately drop low in
pelvis and the lower flap of uterovesical peritoneum can rise
leading to adhesion of bladder higher up on the lower uterine
segment. Alternatively, the wide raw peritoneum-denuded ar-
eas on the lower uterine segment and the anterior abdominal
wall can remain in contact with formation of adhesions vary-
ing from mild to dense and extensive [9]. The closure of the
peritoneal layers would maintain the original isolation func-
tion of the peritoneum avoiding direct contact of raw areas.
The author has personally operated on two such symptomatic
cases despite his limited benign gynecological surgical prac-
tice. These two anonymized cases are described below.

Case 1

A woman in her 30s was on the elective gynecological theater
list of this author for diagnostic laparoscopy. Ever since hav-
ing a cesarean section about 2 years previously, this lady was
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unable to have intercourse because of very significant deep
dyspareunia. Bimanual pelvic examination revealed cervix to
be pulled anteriorly with cervical excitation pain. Laparoscopy
revealed a 5-cm thick and 5 - 6 cm long band of firm fibrotic
adhesions between uterine CS (isthmus) and lower anterior ab-
dominal wall. It seemed apparent that any movement of cervix
with vaginal manipulation would stretch these adhesions and
could account for pain. These adhesions were easily divided
with diathermy scissors freeing the cervix and uterus from the
abdominal wall. Patient’s dyspareunia completely resolved
and she did not require any further intervention.

Case 2

A woman in mid-20s admitted herself through casualty for
constant lower abdominal pain. She was transferred to gyne-
cology ward because her pain had started 6 months ago fol-
lowing her first cesarean section. She was also unable to have
intercourse because of deep seated pain. She had seen her gen-
eral practitioner a number of times with this complaint who
apart from reassurance and analgesics could not offer much
help. Ultimately, she decided to present herself to casualty. Ab-
dominal examination revealed well healed Pfannensteil scar
and pelvic examination revealed anterior tenderness which
was thought to be non-specific and “functional”. Pelvic ultra-
sound scan was normal. However, the patient refused to be
discharged home and the author had to perform a diagnostic
laparoscopy expecting to confirm normal findings. Surpris-
ingly, a wide firm band of fibrotic adhesions was seen between
uterine isthmus and lower abdominal wall. This was unevent-
fully divided with diathermy scissors. Patient was discharged
home a few hours later and reported resolution of her constant
lower abdominal pain as well as dyspareunia on follow-up.

Why and How to Suture Peritoneum

Most experienced obstetricians will concur that these relative-
ly rare cases extensive adhesions of uterine isthmus to anterior
abdominal wall will not occur if peritoneal layers are closed
[21, 27]. There seems to be a belief that objective proof of this
observation must be offered by quantitative studies with sta-
tistical analysis. This is not necessarily so. Some observations
can be strong enough that they do not necessarily need statisti-
cal proof, sometime referred to as the “IOT test” (interocular
trauma test - the conclusions hit you in the middle of the eyes)
[28, 29]. Indeed it may not be possible to prove this by quan-
titative studies because of the methodological problems and
confounding factors inherent. But insisting on statistical proof
seems misunderstanding of evidence-based medicine. The su-
turing of uterovesical peritoneum could be considered a default
position to be proved wrong. Once the widespread adhesions
have formed it becomes near impossible to restore the anatom-
ical peritoneal coverings over the lower uterine segment dur-
ing the repeat cesareans. The author has modified his technique
of uterovesical peritoneal closure to a single stitch in the mid-
dle with four bites (Fig. 3a, b). This often brings the peritoneal

www.jocmr.org 171



Etiology of Cesarean Uterine Scar Defect

J Clin Med Res.2018;10(3):166-173

Figure 3. (a) Schematic drawing of a simple technique of single stitch
closure of uterovesical folds of peritoneum during cesarean. (b) The
result of single stitch closure of peritoneum which covers the uterine
scar fairly well and dictates the normal anatomical healing thus pre-
serving the deep uterovesical pouch. Occasionally an extra stitch may
be required.

flaps close enough to prevent adhesions and maintains bladder
low down in relation to the lower uterine segment. Occasion-
ally one or two additional interrupted sutures may be required
if apposition is not enough. Many of author’s colleagues have
enthusiastically adopted the technique after witnessing it. Su-
turing of abdominal (parietal) peritoneum would be ideal but
requires more care to be brought together without tension so
that stitches should not cut through to create gaps. Not suturing
parietal peritoneum can induce omental adhesions which are
generally thought to be of no consequence but it may be ideal
to prevent them. Bowel adhesions (in the absence of bowel
inflammation) do not occur because of peristaltic movement
of bowel loops. Thus, closing/suturing of uterovesical perito-
neum seems more important than parietal peritoneum, a matter
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generally not deliberated.

Conclusions

The incidence of cesarean uterine scar defect is increasing
together with the resultant long-term sequelae. The surgical
techniques of uterine incision closure seem to be the most im-
portant determinant in causation of CS defect or niche. The cut
myometrial edges (unless very thin from previous cesareans)
may be best sutured in two layers of non-locking continuous
sutures without undue tightness and minimal inclusion of de-
cidua (Fig. la). This would achieve best apposition without
devascularization of myometrial edges. Ischemic necrosis of
the some of the myometrial tissue best explains the forma-
tion of CS defect and accompanying scarring and adhesions.
Closure of uterovesical pouch of peritoneum with very simple
technique of just one or two interrupted sutures has the ad-
vantage of further reducing the adhesion formation. It would
be ideal/desirable to prove these good surgical principles by
prospective randomized studies which is a very difficult task
and could take a very long time, but this need not hinder the
adoption of rational practice based on good surgical principles.
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