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Objective: To evaluate gynecological and obstetrical outcomes, as well as remaining myometrial thickness, after laparoscopic repair of
a cesarean scar.

Design: Observational study and prospective evaluation of the remaining myometrium before and after repair.

Setting: Academic department in a university hospital.

Patient(s): A series of 38 symptomatic women with cesarean scar defects and remaining myometrial thickness of less than 3 mm, ac-
cording to magnetic resonance imaging.

Intervention(s): Laparoscopic repair of the defect.

Main Outcomes Measure(s): Increase in myometrial thickness at the site of cesarean section, gynecological and obstetrical outcomes,
and histological analysis of the defect after excision.

Result(s): The mean thickness of the myometrium increased significantly from 1.43 + 0.7 mm before surgery to 9.62 + 1.8 mm
after surgery. All but three patients were free of symptoms. Among the 18 women with infertility, eight (44%) became pregnant
and delivered healthy babies by cesarean section at 38-39 weeks of gestation. Histological analysis, performed in all 38 cases,
revealed the presence of endometriosis in eight women (21.1%). Muscle fiber density was significantly lower compared with adja-
cent myometrium.

Conclusion(s): In symptomatic women with residual myometrial thickness of less than 3 mm who wish to conceive, laparoscopic repair
could be considered an appropriate approach. (Fertil Steril® 2017;107:289-96. ©2016 by American Society for Reproductive Medicine.)
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ver recent decades, the number
of cesarean sections (CSs) has
continued to rise worldwide.

In the United States, the proportion
of CSs performed in 2007 was over 30%

(1-4), while rates in China climbed as
high as 35%-58% in 2010 and up to
800% in the private sector in Brazil.
This growing CS rate has stimulated
interest in a frequently encountered
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morbidity described as a cesarean scar
defect, also termed “niche” by some au-
thors (5, 6).

Anomalies in a cesarean scar can be
visualized by hysterosalpingography,
transvaginal sonography (TVS), saline
infusion sonohysterography (SIS), hys-
teroscopy, and magnetic resonance im-
aging (MRI) and are characterized by a
defect within the myometrium, reflect-
ing a breach at the site of a previous
CS (7, 8) (Fig. 1).

CS scar defects are increasingly
described, and the reported incidence
is as high as 61% after one CS, reaching
100% in women undergoing at least
three (9).
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Sagittal view of a frozen section from a hysterectomy specimen. A
deep anterior defect covered with a thin layer of myometrium
(white circle) can be observed at the level of the supposed site of CS.

Donnez. Laparoscopic repair of cesarean scar defects. Fertil Steril 2016.

The most useful discriminating measurement is the thick-
ness of the remaining myometrium (9, 10). Although the risk
of cesarean scar defects remains unclear, there is obviously an
association between large defects detected in nonpregnant
women and dehiscence or uterine rupture in subsequent
pregnancy (odds ratio [OR], 11.8; 95% confidence interval
[CI], 0.7-746) (10). The risk of uterine rupture or dehiscence
was reported to be even higher in another study in women
with large defects (OR, 26.05; 95% CI, 2.36-287.61) (11).

In a review, Bij de Vaate et al. (12) defined niches as large
when the remaining myometrial thickness was 2.5 mm based
on SIS evaluation, while Bujold et al. (13) determined a lower
uterine segment median value of 2.8 mm as the cutoff for risk
of uterine rupture. A cutoff value of 3 mm was chosen by
Donnez et al. (7) and Marotta et al. (14) on the basis of MRI
evaluation.

Intermenstrual spotting, dysmenorrhea, dyspareunia, and
chronic pelvic pain are the most commonly observed symp-
toms. According to the literature (15-17), subsequent
fertility may be impaired, with the risk of infertility
estimated to be between 4% and 19%. Accumulation of
mucus or blood in the defect, leading to the presence of
intrauterine fluid, could prevent penetration of sperm cells
or embryo implantation (12,15-18).

The first laparoscopic repair of a uteroperitoneal fistula
caused by CS was performed by the group of Nezhat (19).
Laparoscopic repair of large defects was subsequently
described by Donnez et al. in 2008 (7), showing an increased
risk of uterine rupture, and the first series of 13 patients was
reported several years later (14).

In the present paper, we report the largest series (n = 38) of
symptomatic women who have undergone laparoscopic repair
of large cesarean scar defects with a remaining myometrium of
less than 3 mm. This series incorporate patients from prior
small series of the same group. All of them were evaluated
both pre- and postoperatively by MRI. This is also the first
study reporting histological data on cesarean scar defects.

MATERIALS AND METHODS

No Institutional Review Board approval was required for this
study. The surgical technique was first described by the au-
thors (7) in 2008 and later recognized as an appropriate
approach for correction of the CS defects in symptomatic pa-
tients (14). The present study is a prospective evaluation of a
larger series.

The characteristics of the 38 patients are summarized in
Table 1 (this number includes the previously reported series
of 13 women). Twenty-five of them had undergone one CS,
12 had undergone two CSs, and one had undergone three.
Only one patient had experienced a vaginal delivery, followed
by two CSs.

Patients were selected according to their symptoms
(bleeding, pain, or infertility) and the presence of a remain-
ing myometrium measuring less than 3 mm at MRI evalu-
ation (Fig. 2A-2C). All the women underwent TVS and MRI
to preoperatively evaluate the defect and thickness of the
remaining myometrium (Table 1). Correction of the defect
was proposed to patients who were fully informed about
the procedure and possible surgical outcomes, as reported
in our previous papers (7, 14). All patients consented to
participate after receiving clear information on the
advantages and disadvantages of both hysteroscopic and
laparoscopic approaches. As stated by Nezhat et al. (20),
standard practice would have involved performing
hysteroscopic resection of the defect in patients who no
longer wished to conceive (20, 21). However, in our
series, hysteroscopic resection was not offered due to the
risk of bladder injury and uterine perforation in patients
with myometrial thickness of less than 3 mm. This was
clearly stated in one of our previous papers (14).

Surgical Technique

All surgical procedures reported in this series were performed
by two of the authors (J.D., n = 4; and 0.D., n = 34). The com-
plete surgical technique is described in detail in one of our
previous publications (8), but the most important steps of
the procedure are summarized below.

Using CO, laser (Lumenis-Sharplan), we opened up the
scar from one end to the other (Supplemental Fig. 1A).
Fibrotic tissue was then excised from the edges of the
defect (Supplemental Fig. 1B) to access healthy myome-
trium and facilitate further healing. Before closing the
defect, a Hegar probe was inserted into the cervix to pre-
serve the continuity of the cervical canal with the uterine
cavity. For the first layer, three separate sutures were
placed to close the scar using 2-0 Vicryl SH (Johnson &
Johnson; Supplemental Fig. 1C). A second layer of separate
stitches was applied to achieve double-layer closure. The
peritoneum was then closed using Monocryl 0 MH+ (John-
son & Johnson) running suture (third layer; Supplemental
Fig. 1D). Vervoort et al. (22) suggested that retroflexion
of the uterus may impair wound healing after CS and
encourage formation of cesarean scar defects. For this
reason, the round ligaments were shortened bilaterally in
case of a retroflexed uterus. At the end of surgery, hyster-
oscopy was performed to visualize the repair of the cervical
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TABLE 1

Symptoms and preoperative and postoperative evaluation of the remaining myometrium by vaginal ultrasound and MRI, histological analysis.

Preoperative residual myometrium (mm) i
4 4 Anatomopathology =~ Anatomopathology Postoperative (mm) Pregnancy after

Patient Age (y) Previous CS Infertility Symptom Ultrasound MRI measure (mm) findings MRI laparoscopic repair
1 32 1 + IMB, infertility 0.8 1 NA Fibrosis 11 CS 38w5
2 33 1 + IMB, infertility NA 2.2 2.27 Fibrosis 8.3 3 CS at 38w, 38.3w,
and 38.4w
3 33 2 + DIll, IMB, CPP, 1.6 2.2 1.74 Endometriosis 89 CS 39w
infertility
4 35 2 4 Infertility 1.5 2.7 1.09 Fibrosis 1.2 CS 385
5 32 1 F Infertility 0.0 0 0 Fibrosis 8.4 CS 383
6 37 1 + Dll, IMB, DDP, NA 0 0.2 Fibrosis 11.7 CS 38.2
infertility
7 29 1 + CPP, infertility 1.0 0.9 1.1 Fibrosis 7.2 CS 385
8 42 1 + IMB, infertility 1.3 1.3 1.24 Fibrosis 9.1 CS 34w3
9 32 1 —+ IMB, infertility NA 1.6 NA Fibrosis 10.5
10 31 2 + Infertility NA 0.7 0.81 Endometriosis 9.3
11 35 1 + IMB, infertility 0.0 0.7 0.5 Fibrosis 8.7
12 28 2 + DIll, IMB, CPP, NA 1.9 1.06 Endometriosis 10.9
infertility
13 22 4 DDP, infertility NA 1.6 . Endometriosis 10
14 33 + Infertility 1.0 1.7 0.91 Endometriosis 10
15 37 1 + DI, Méno, IMB, CPP, 3.0 1.7 1.5 Fibrosis 9.1
infertility
16 42 2 + Infertility 2.5 1.7 0.82 Fibrosis
17 40 1 + DIll, infertility 2.5 2.1 2 Fibrosis
18 36 1 + DIl, Méno, IMB, 2.5 3 2.69 Endometriosis
infertility
19 39 1 CPP, DlII, IMB, 1.9 2 2 Fibrosis 6.4
20 33 1 DIIl, IMB, CPP, DDP NA 0.9 0.45 Fibrosis 1.4
21 28 2 DIll, IMB, CPP NA 2.3 2.59 Endometriosis 10.4
22 31 3 DIll, IMB, CPP, DDP 1.6 1.8 1.7 Fibrosis 5
23 33 1 DI, CPP 3.2 1.5 1 Fibrosis 9.8
24 30 2 CPP 0.8 0.8 NA Fibrosis 9.4
25 36 2 CPP 2.1 2.1 NA Fibrosis 10.1
26 27 1 DIll, CPP, DDP NA 0 1.52 Fibrosis 9.5
27 21 2 DIll, DDP 0.0 1.1 1.21 Fibrosis 12.7
28 44 1 Méno, IMB, DDP 1.3 2.4 0.66 Fibrosis 11.2
29 31 1 DIll, CPP, IMB 3.2 2.6 2.5 Endometriosis 8.3
30 40 1 DIll, IMB, CPP 1.2 1.1 1.4 Fibrosis 9
31 32 2 DIlI 2.2 2 2.27 Fibrosis 6.9
32 31 2 CPP, IMB, DDP 1.8 0 1.77 Fibrosis 10.7
33 33 1 CPP, IMB 2.4 1.8 2.64 Fibrosis 5.7
34 18 1 DDP, DIl IMB 2.0 1.1 2 Fibrosis 10.1
35 25 1 IMB, CPP 4.1 2 1.5 Fibrosis 11.2
36 29 1 CPP 1.9 0.9 3 Fibrosis 11
37 32 1 DIll, IMB, CPP 1.1 0.9 0.8 Fibrosis 10.5
38 35 2 DIll, CPP, IMB 0.0 0.4 0.5 Fibrosis 12
Mean 32.6 1.7 1.4210526 1.440294118 9.65
SD 5.631 1.05293744 0.7644669 0.770641155 1.771966384

Note: CPP = chronic pelvic pain; CS = cesarean section; DDP = deep dyspareunia; DI = grade | dysmenorrhea (tolerable pain, without pain killers); DIl = grade Il dysmenorrhea (moderate pain, justifying oral pain killers); Meno = menorrhagia; w = weeks of gestation;
NA = not available.

Donnez. Laparoscopic repair of cesarean scar defects. Fertil Steril 2016.
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(A) Preoperative sagittal view of a T2-weighted image shows the residual myometrium (RM; white arrow) measuring 1.6 mm, covering a deep
cesarean scar defect. (B) Preoperative transversal view of a T2-weighted image from the same patient. The RM covering the scar (white arrow)
is very thin. (C) Sagittal view of a T1-weighted image with saturation of fatty tissue showing hypersignals (white arrows) inside the cesarean
scar defect, suggestive of blood retention. (D) Sagittal view of a T2-weighted image after laparoscopic repair. The defect is no longer visible,

and the RM at the level of the isthmus (white arrow) measures 10 mm.

Donnez. Laparoscopic repair of cesarean scar defects. Fertil Steril 2016.

canal, which showed complete correction of the defect and
normal patency of the cervix. All the patients were dis-
charged from hospital within 24 hours of surgery. After a
period of 3 months and subsequent pelvic MRI, the women
were told they could attempt pregnancy.

Histology

Histology was done in all patients, while immunohistochem-
ical analyses were performed in the last 26 patients of the se-
ries (26/38) to evaluate the muscular density of the remaining
myometrium and the presence of ectopic endometrial tissue.
Two areas were evaluated: myometrium covering the scar
and myometrium directly adjacent to the scar. A comparison
was made with eight patients (control group) who had previ-
ously undergone CS without developing a cesarean scar
defect and had been treated by laparoscopic hysterectomy
for intramural fibroids located more than 3 cm from the
scar. These patients were aware of the specific analysis carried
out at the level of CS scar and consented. Even though the

number was low (which could constitute a limitation), this
control group was homogeneous (women with intramural fi-
broids) with a history of CS without cervical or endometrial
pathology. Moreover, the number of subjects allowed statisti-
cal analysis. Hematoxylin-eosin was used for histology, and
specific actin antibody for immunohistochemistry (mono-
clonal mouse anti-human smooth muscle actin; Dako). All
sections were scanned with the Leica SCN400 scanner (Leica
Biosystems), and image acquisition was performed with the
Tissue IA system (Leica Biosystems). Image J software was
applied for immunohistochemical quantification and
morphological analysis, using the color deconvolution plugin
to isolate the DAB channel.

RESULTS
Symptoms
The main complaints were bleeding or spotting, chronic pelvic

pain, dyspareunia, and dysmenorrhea. Indeed, an association
of dysmenorrhea, chronic pelvic pain, and intermenstrual
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bleeding (or spotting) is frequently encountered and was
observed in 12 women in our series (31%) (Table 1). Fifteen
women presented with an association of two of the symp-
toms, four complained of chronic pain, one had dysmenor-
rhea, and one experienced only intermenstrual bleeding.
Five women showed no symptoms of pain or abnormal
bleeding, but these five patients presented with secondary
infertility (with no explanation other than the defect). Ac-
cording to our previously published criteria (14), they were
considered to be suitable candidates for laparoscopic repair,
as there were no other identifiable causes of infertility in these
five couples.

Remaining Myometrial Thickness

Ultrasound (TVS) revealed a mean myometrial thickness of
1.7 + 1 mm (median, 1.6 mm; range, 0-3.2 mm). All of the
women also underwent preoperative MRI, yielding a mean
thickness of 1.4 £ 0.7 mm (median, 1.5 mm; range, 0-
2.7 mm; Fig. 2A-2C). Five patients had no visible myome-
trium (thickness evaluated at 0 mm).

MRI confirmed a normal pelvis in all cases. On T1-
weighted images with saturation of fatty tissue, hypersignal
spots (Fig. 2C) were detected in the niche due to the presence
of residual menstrual blood in 34 patients (89%). In the other
four cases, the signal was present, but less intense, revealing
the presence of mucus.

All operated women underwent MRI 3 months after sur-
gery. The mean thickness of the myometrium was 9.6 +
1.8 mm (median, 9.5 mm; range, 5-11.6 mm; Fig. 2D). This
thickness was significantly increased (P<.001) compared
with values before surgery.

Follow-up from 1 Year to 6 Years

In this series, all but three patients, all of whom had experi-
enced pain and/or bleeding before surgery, were free of symp-
toms. We thus observed a 91% rate of symptom relief among
the 33 patients presenting with pain and/or bleeding. One of
the limitations of this follow-up is that the symptomatology
was not assessed by means of an anonymous questionnaire
evaluating objective data. Nevertheless, the fact that only
three patients required repeat surgery could be considered
an objective criterion.

Two patients continued to experience pelvic pain despite
laparoscopic repair, and MRI detected the presence of blood at
the level of the CS scar, with the residual myometrium
measuring 11.2 mm and 11.7 mm. Because the thickness re-
mained significantly increased, hysteroscopic resection was
performed, yielding symptom relief and resulting in concep-
tion in one of the patients within 4 months. The other woman
had no desire for pregnancy.

One patient presented with aggravation of pain and
dysmenorrhea after laparoscopic repair and underwent lapa-
roscopic hysterectomy. MRI revealed residual myometrium
measuring 5 mm, with the defect much larger than before sur-
gery. As the patient had undergone three previous CSs and did
not wish to conceive again, further correction was not pro-
posed and laparoscopic hysterectomy was performed.

Fertility and Sterility®

Among the 18 patients consulting for infertility alone (n
= 5) or infertility associated with pain and/or bleeding (n =
13), eight (44.4%) became pregnant, and all of them delivered
healthy babies by CS at 38-39 weeks of gestation. One of the
women underwent three CSs after the repair.

Histology

Histological analysis was performed in all 38 cases, yielding
similar results to MRI. Indeed, at histological analysis, the
mean thickness of the myometrium covering the scar was
1.44 + 0.77 mm, comparable to preoperative MRI measure-
ments. In 30 cases (78.9%), pathological findings revealed
the presence of fibrotic tissue. The remaining eight cases
(21.1%) showed signs of endometriosis (Fig. 3C), defined as
the presence of endometrial glands inside the scar uncon-
nected to the endometrial surface on serial sections. Endome-
triosis was evidenced in 25% (n = 6/24) of patients presenting
with pain and/or bleeding and 40% (n = 2/5) of patients pre-
senting with infertility alone.

The muscular density of the residual myometrium
covering the scar (Fig. 3A and 3B) was found to be signifi-
cantly lower (P<.001) than that of healthy myometrium
directly adjacent to the scar (Supplemental Fig. 2). In the con-
trol group, however, the two were not statistically different
(P=.2786).

DISCUSSION

Worldwide, CS rates are on the rise, resulting in increasing
obstetrical sequelae, such as placenta accreta, scar dehis-
cence, and ectopic scar pregnancy due to incomplete healing
of the CS incision. Described for the first time as an “isthmo-
cele” by Morris in 1995 (23), a defect on the anterior wall of
the uterine isthmus located at the site of previous CS is also
known as a “cesarean scar defect” or “niche.” As reported
by Vervoort et al. (22), a number of hypotheses may explain
cesarean scar defect development: [1] a very low incision
through the cervical tissue; [2] inadequate suturing or incom-
plete closure of the uterine wall due to a single-layer endome-
trial-saving closure technique or use of locking sutures; and
[3] surgical interventions that encourage adhesion formation
(namely, nonclosure of the peritoneum, inadequate hemosta-
sis, visible sutures, etc.).

Gynecological sequelae, such as abdominal bleeding,
chronic pelvic pain, dysmenorrhea, dyspareunia, and infer-
tility, have also been increasingly reported in the last decade
in case of cesarean scar defects. Collection of menstrual blood
in the uterine defect, with intermittent passage through the
cervix, may explain the occurrence of vaginal bleeding or
spotting. Retention of blood inside the uterine scar defect
can originate from endometriotic lesions but also from typical
hypervascularization (14) or the inability of the myometrium
covering the defect to exhibit sufficient contractility to expel
blood from endometrial shedding during menstruation. This
might be due to the significant decrease in muscular density
we observed in the myometrium covering the defect
compared with adjacent myometrium (present paper).

This is the first time that microscopic residual myome-
trium has been correlated to ultrasound and MRI
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FIGURE 3

(A) Actin immunostaining in a hysterectomy specimen. The muscular
density of the myometrium covering the cesarean scar (green bracket)
is similar to adjacent healthy myometrium (red bracket). (B) Actin
immunostaining in an excised cesarean scar defect. The muscular
density of myometrium covering the cesarean scar (green bracket)
is significantly decreased compared with adjacent healthy
myometrium (red bracket). (C€) Microscopic appearance of a
cesarean scar defect (hematoxylin-eosin staining). Endometriotic
glands (green triangle) can be seen in the myometrium covering the
scar.

Donnez. Laparoscopic repair of cesarean scar defects. Fertil Steril 2016.

measurements. MRI and ultrasound are thus appropriate tools
to determine the thickness of residual myometrium. More-
over, we found 21.1% of endometriotic lesions inside resected
tissue. These results confirm those of Tanimura et al. (24), who
observed 27.2% of endometrial glands and stroma in the
deepest part of the scar defect. These endometriotic lesions
may well be responsible for pain and dysmenorrhea, but
also for blood retention due to abnormal bleeding. However,
78.9% of resected specimens in our series revealed only
fibrotic tissue, demonstrating that other mechanisms can in-
fluence pain and abnormal bleeding. The presence of hyper-
vascularized areas and dendritic vessels with hemorrhage,
observed by the same authors (14, 24) at hysteroscopy,

could suggest that the bleeding originates from the scarred
area. The virtual absence of remaining myometrium as well
as the very low muscular density encountered in the present
study may explain the retention itself and why the
accumulation remains permanent. Fertility might be
impaired by the presence of fluid, blood, or mucus in the
cervical canal or uterine cavity, interfering with penetration
of sperm cells and blastocyst implantation (25, 26). This
toxic environment could be responsible for the decrease in
fertility, even though the association between a cesarean
scar defect and infertility has never been proved owing to
the absence of studies on this particular topic. Nevertheless,
some mechanisms may be speculated to play a role. Bloody
fluid or bleeding from the cesarean scar flows into the
vagina and also the uterine cavity, which could result in
infertility via a process similar to hydrosalpinx (27). The
cytotoxicity of iron is well known, and an excess of iron
after degradation of hemoglobin in the uterine cavity (28,
29) may be embryotoxic andfor impair embryo
implantation via disturbed endometrial receptivity, as in
case of endometriosis (26) or disrupted expression of the
cytokine cascade (24).

A recent meta-analysis of 85,728 women who underwent
CS (13) found the probability of future pregnancy to be
reduced by 10% compared with vaginal delivery. In another
retrospective analysis including 1,047,644 women, the same
authors (14) evaluated the risk of subsequently decreased
fertility according to the indication for and type of CS per-
formed. This risk was evaluated to be 4% in case of CS for
breech presentation, 19% for other indications, and 9% in
case of emergency CS.

As stressed by Vervoort et al. (22), even if the true figure
reflecting the decline in fertility is probably closer to 4% than
199%, it nevertheless has a considerable impact in view of the
large numbers of CSs performed globally.

In the present series, only symptomatic women complain-
ing of abnormal uterine bleeding and pain and/or infertility
were included, as there is no consensus on the treatment of
asymptomatic women (14, 20, 21). Moreover, the cutoff to
decide the need for surgery was the thickness of the
remaining myometrium covering the defect (7, 14). The
main argument in favor of this cutoff threshold was the risk
of uterine rupture or dehiscence in case of large defects
when the residual myometrium measured <2.2 mm (10,
30). Sen et al. proposed a critical cutoff value of 2.5 mm to
allow trials of labor after CS (31). In our study, all the
women had a remaining myometrial thickness of <2.7 mm,
with 36 of the 38 showing a figure of <2.5 mm. Of course,
the majority of women exhibit myometrial thickness of
more than 3 mm after several CSs, but our study was
limited to women with a remaining thickness less than
3 mm to have a homogeneous group of symptomatic
women. The mean value determined by MRI was 1.4 £
0.77 mm (1.5 mm by ultrasound).

The advantages of MRI are reproducibility of measure-
ments and a clearer view of the defect before surgery. Howev-
er, its use may be disputed, as preoperative residual thickness
values were found to be similar by both MRI and ultrasound.
Further studies are needed to identify the most accurate
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means of imaging, taking into account the cost-effectiveness
of both methods.

Concerning the surgical approach, resection of the cesar-
ean scar defect is the most commonly reported technique
(18-21, 26, 32-35). Hysteroscopic and laparoscopic
approaches were reviewed by Api et al. (21), who concluded
that hysteroscopic treatment most likely corrects the scar
defect but does not strengthen the uterine wall, while
laparoscopic repair of the defect may potentially reinforce
myometrial endurance.

In a review of the literature, Api et al. (21) reported that
existing evidence on the management of cesarean scar defects
is mostly based on case series. There is still no clear evidence
to confirm whether laparoscopy is as effective as or superior
to hysteroscopy.

In our series of 38 cases, all the women underwent pre- and
postoperative MRI. Residual myometrial thickness increased
from 1.4 £ 0.76 mm to 9.6 + 1.8 mm, proving adequate rein-
forcement of the myometrium. We thus confirm that our surgical
technique, described for the first time in 2008, is able to restore
the thickness of the anterior uterine wall. In our series, we were
able to achieve 9.65 + 1.77 mm of residual myometrium
covering the scar after correction. These results are comparable
to those obtained by Tanimura et al. (24) but superior to those
achieved by Chang et al. (34). However, despite residual myome-
trial thickness being considered the best discriminating factor (9,
10, 31), this important information was missing from the last
series of Zhang et al. (36) and Li et al. (37). Our technique is
also associated with high success rates in terms of symptoms,
as 91% of our patients were asymptomatic after laparoscopic
repair. Only two women underwent hysteroscopic resection to
treat residual intermenstrual bleeding, despite a good
anatomical result, and one of them was able to achieve
pregnancy. It is important to note one serious failure occurring
in a patient with three previous CSs. The myometrium was
unable to heal correctly, which could have been due to
excessive fibrotic tissue surrounding the scar or the inability of
the surgeon to distinguish healthy tissue after three CSs.

Our personal series proved, on the basis of MRI evaluation
in all cases, that the laparoscopic approach not only elimi-
nates the cesarean scar defect but also strengthens the myo-
metrial wall. In this series, eight women (44.4%) conceived
and subsequently delivered by CS. As these women were fol-
lowed in other institutions, no data are available on myome-
trial thickness during pregnancy, but none of them showed
the presence of uterine dehiscence during pregnancy (ultra-
sound evaluation) and at surgery (repeated CS for all deliv-
eries). We nevertheless acknowledge that the clinical
benefits of increased myometrial thickness could not be eval-
uated during labor, as all of them underwent CS.

Most series on hysteroscopic management do not provide
any information (18,19, 26, 32-35) on residual myometrial
thickness before and after surgery, although myometrial
thickness before and after hysteroscopy was reported to be
similar in a series of 24 women treated by hysteroscopy
(4.4 mm vs. 5.3 mm) (21).

Gubbini et al. (25, 26) published their prospective series of
37 patients who delivered by CS after hysteroscopic resection
at the level of the cesarean scar defect. Unfortunately, as the
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investigators failed to provide information on residual
myometrial thickness before and after surgery, no
conclusions could be drawn on the efficacy of the technique
in terms of preventing uterine dehiscence or rupture. We do,
however, agree with Tanimura et al. (24) and Nezhat et al.
(20) that hysteroscopic resection should not be undertaken
when residual myometrial thickness is less than 2.5-3 mm,
as the risk of anterior wall perforation and subsequent
bladder injury remains a real concern.

Conclusions

In symptomatic women with residual myometrial thickness of
less than 3 mm who wish to conceive, laparoscopic repair
should be proposed, as it was demonstrated that it signifi-
cantly strengthens the myometrial wall. In case of symptoms
like dysmenorrhea, bleeding, or pelvic pain, hysteroscopic
resection may be carried out if the residual thickness 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.
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SUPPLEMENTAL FIGURE 1

Uterine
isthmus

(A) Laparoscopic view of the cesarean scar defect with a probe inserted into the cervix. The residual myometrium (RM) covering the scar measures
0.8 mm. (B) Laparoscopic view of the anterior wall after resection of fibrotic tissue and the cesarean scar defect. (C) Laparoscopic view of the first
layer of suture before the knots are tightened. (D) Final laparoscopic view after covering the double-layer suture with a bladder flap.
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SUPPLEMENTAL FIGURE 2
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Muscular density was measured in residual myometrium covering the scar and adjacent healthy myometrium from a laparoscopically repaired
cesarean scar defect (A) and a hysterectomy specimen with a cesarean scar but no defect (B). ***P < .0001; *P < .2786.
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