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Abstract 

Background  Caesarean scar disorders (CSDi) are an increasingly recognized consequence of caesarean sections, 
which can present with secondary infertility. Currently, there is limited data on the management of CSDi, and the sub‑
sequent fertility and pregnancy outcomes. Our aim was to examine different treatment methods and outcomes 
in a cohort of women with secondary infertility.

Study design  This study involved a retrospective case series for patients (n = 26) diagnosed with and treated 
for a CSDi between 2008 and 2019 at a tertiary care centre in British Columbia, Canada, by one of three gynecolo‑
gists with expertise in CSDi repair. Surgical repair was performed via laparoscopy for residual myometrial thickness 
(RMT) < 3.0 mm, and via hysteroscopy otherwise. Postoperative pregnancy rates and reproductive outcomes are 
reported. This study also included a search of the literature to gain an overview of the indications, outcomes, advan‑
tages, disadvantages, and risks associated with four surgical approaches (hysteroscopic, laparoscopic, vaginal, abdomi‑
nal) used in the management of CSDi. A Medline and manual searches of referenced articles were conducted for this 
purpose.

Results  Twenty-six patients with CSDi were diagnosed with secondary infertility (mean age = 36.4 years) dur‑
ing the study period. Twenty of these patients underwent surgical management, with 12 receiving hysteroscopic 
resection or ablation, and 8 receiving laparoscopic repair. Six patients had no treatment or are still awaiting manage‑
ment at this time. Postoperatively, 11/20 patients (55%) were able to successfully conceive at least once. 8/11 patients 
were from the hysteroscopy group (66% pregnancy rate) and 10/11 pregnancies resulted in live births at term. In 
the laparoscopy group, there were 3 pregnancies (37.5% pregnancy rate), including 2 term live births, and 1 preterm 
live birth at 26 weeks. With respect to our review of the literature, a total of 49 articles were included in our final 
review of surgical techniques used in the management of CSDi.

Conclusions  This study suggests that surgical repair can improve pregnancy rates in patients with secondary infertil‑
ity in the context of a confirmed CSDi.
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Background
The global rate of caesarean sections increased from 7 to 
21% between the years 1990 and 2023, which has led to 
increasing importance in awareness of the complications 
and sequelae of the procedure [1]. While some compli-
cations are well known, others have only more recently 
become apparent and still require further study to appre-
ciate their clinical significance and guide best man-
agement. Such is the case for caesarean scar disorders 
(CSDi), which has also been referred to as isthmocele 
niche, uterine scar insufficiency, or scar dehiscence [2–5].

CSDi have been variably defined until recently, but 
most reports described a discontinuity or triangular 
hypoechoic defect in the myometrium of the anterior 
uterine wall at the site of previous hysterotomy, typically 
visualized via transvaginal ultrasound (TVUS) or saline 
contrast sonohysterography (SCSHG) [2, 6]. However, 
through a recently conducted modified Delphi proce-
dure, many experts agreed that CSDi should be defined 
as an “indentation at the site of the CS scar with a depth 
of at least 2 mm” [7, 8]. Most experts felt that gel or saline 
infusion provides additional value to the diagnosis in the 
absence of pre-existing intrauterine fluid [7]. The defini-
tion of caesarian scar disorder is classified as the above 
sonographic finding with one primary symptom (post-
menstrual spotting, painful uterine bleeding, difficult 
catheter insertion in embryo transfer, unexplained infer-
tility with intrauterine fluid) or two secondary symp-
toms (dyspareunia, abnormal vaginal discharge, avoiding 
sexual intercourse, chronic pelvic pain, secondary unex-
plained infertility) [8]. The classification of CSDi severity 
also varies between studies and imaging modalities but 
is generally based on degree of myometrial thinning [9]. 
Important parameters in their characterization include 
the niche length, depth, and width, the residual myo-
metrial thickness, and adjacent myometrial thickness 
[10]. Depending on the type of imaging, the prevalence 
of CSDi has been estimated to be between 24–70% and 
56–84% in women with at least 1 prior C-section when 
imaged by TVUS and SCSHG, respectively [9, 11]. Inci-
dence has been estimated at approximately 15% using 
TVUS following caesarean section [12].

Several risk factors for the development of CSDi have 
been proposed, including multiple C-sections, a retro-
flexed uterus, and failure to identify previous C-section 
scars during repeat C-sections, elevated body mass index 
(BMI), gestational diabetes, pre-eclampsia, smoking, and 
elevated maternal age [10, 13]. Duration of labor prior 
to C-section, cervical diameter, stage of the present-
ing part, and lower C-section hysterotomy are also sug-
gested predisposing factors, with cervical dilation > 5 cm 
related to larger defects [14]. CSDi have been associated 
with a number of symptoms, including abnormal uterine 

bleeding (AUB), dysmenorrhea, dyspareunia, second-
ary infertility, and caesarean scar ectopic pregnancy, 
although some patients are asymptomatic [2, 9, 15–18]. 
Even in patients who are free of symptoms, CSDi confer 
increased risk of complications during gynecologic pro-
cedures [19, 20].

The symptoms of a CSDi have been attributed to the 
accumulation of intracavitary blood, either through men-
strual blood accumulation or capillary bleeding at the site 
of the scar [9, 21, 22]. Patients with confirmed CSDi were 
found to be three times as likely to experience abnor-
mal vaginal bleeding compared to those without [23]. It 
is hypothesized that abnormal bleeding also contributes 
to secondary infertility, as blood may be embryotoxic, 
reduce endometrial receptivity to implantation, provide 
a physical barrier to implantation due to excessive fluid, 
hinder sperm motility by altering cervical mucus, or a 
combination of the above [9, 21, 22, 24].

The proposed mechanisms of CSDi-associated symp-
toms suggest that surgical removal of the defect would 
lead to resolution of gynecologic symptoms and infertil-
ity, and as such is an important component of manage-
ment. There are four primary surgical techniques used in 
the treatment of a CSDi (Table  1): hysteroscopic repair 
(Fig.  1), laparoscopic repair (Fig.  2), vaginal repair, and 
abdominal repair. Figure 3 demonstrates a CSDi on ultra-
sound pre- and post-surgical repair. There remains no 
published consensus on the indications for the use hyst-
eroscopic vs laparoscopic vs vaginal repair vs abdominal 
repair. Some treatment algorithms have suggested that 
those with residual myometrial thickness below 3 mm or 
with multifocal disease are more suited to laparoscopic 
repairs versus other approaches [10]. However, features 
of the CSDi (such as residual myometrial thickness or 
presence of fluid), patients’ primary symptomatic con-
cern, future goals with respect to fertility, local resources, 
and/or surgeon preference may be considered when 
determining an approach. It has been suggested that the 
ideal patients for surgical repair are those with persistent 
intrauterine fluid, or in those where in vitro fertilization 
procedures are impaired by the niche [10].

In this study, we provide further evidence for the util-
ity of surgical intervention in the treatment of CSDi-
associated infertility through a review of the literature, 
and by characterizing a series of patients who have been 
evaluated and treated for a CSDi at a tertiary centre in 
Vancouver, Canada, with a specific focus on fertility and 
reproductive outcomes.

Materials and methods
This study was reviewed and approved by the Institu-
tional Review Board (H19-02324).
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This study included a scoping review of the literature 
to understand the indications, outcomes, advantages, 
and disadvantages/risks associated with four surgical 
approaches used in the management of CSDi: hysteros-
copy, laparoscopy, vaginal repair, and abdominal repair. 
Our primary PICO question was, “How are women 
with secondary infertility due to CSDi who desire fer-
tility restoration impacted after surgical management 
in terms of their rate subsequent fertility outcomes and 
intermenstrual bleeding.” A review of Medline and man-
ual searches of referenced articles was conducted. The 
following MeSH terms and keywords were included: 
‘((caesarean section or caesarean section or c-section) 
adj2 (defect* or wound* or scar* or repair*)).mp.’ OR 
‘isthmocele.mp.’ AND ‘exp hysteroscopy/’ OR ‘hystero-
scop*.mp.’ OR ‘exp laparoscopy/’ OR ‘laparoscop*.mp.’ OR 
‘exp gynecologic surgical procedures/’ OR ‘(vaginal repair 
or surgical repair or surger* or surgical management).mp.’ 

OR ‘Laparotomy/’ OR ‘(laparotom* or abdom* repair).
mp.’ After articles were identified, articles had both 
abstract and full text review to ensure they met the fol-
lowing criteria: (1) discussed the treatment of CSDi in 
terms of fertility outcomes or management of intermen-
strual bleeding and (2) discussed at least one of our four 
identified surgical management approaches—hysteros-
copy, laparoscopy, vaginal repair, and abdominal repair. 
Articles that did not meet these criteria were excluded 
from analysis. Additional articles identified by reviewing 
the sources of articles found in the search were included 
if they met the above criteria.

The retrospective case series investigated reproduc-
tive outcomes of all patients who presented with a CSDi 
and secondary infertility at a tertiary care centre in Van-
couver, Canada. Patients were identified through the 
records of three surgeons who provided surgical man-
agement for these patients between 2008 and 2019. CSDi 

Fig. 1  Hysteroscopic surgical repair of caesarean scar disorder (CSDi). A Identification of the anatomy of the CSDi. B Excision of the cephalad 
edge of the fibrosis to smoothen the contour between the CSDi and the uterine cavity. The caudad edge of the fibrosis is also excised to smooth 
the contour between the CSDi and the cervical canal. This process is started midline, then laterally, only on the anterior wall. C, D Further 
hysteroscopic resection
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were diagnosed after imaging (ultrasonography, sono-
hysterogram, or magnetic resonance imaging) revealed 
isthmoceles 2  mm or more following patient presenta-
tion with clinical symptoms of CSDi. These charts were 
then reviewed in depth, and data was collected on patient 
and defect characteristics, interventions, and manage-
ment outcomes. Duration of follow-up was calculated 
either from time of surgery to time of data collection, or 
from time of CSDi diagnosis to time of data collection 
for those patients that declined surgical intervention. 
The inclusion criterion was a diagnosis of CSDi likely to 
be contributing to secondary infertility. Patients were 
excluded if restoration of fertility was not a desired treat-
ment goal, or if they did not have secondary infertility.

Hysteroscopic repair
To perform a hysteroscopic diagnosis and repair of a 
CSDi, the procedure begins with the sequential dila-
tion of the cervix to accommodate the diameter of the 
hysteroscope. The hysteroscope was then inserted into 
the uterine cavity, and the cavity was distended using 
a hypotonic distention medium. The entire cavity was 
inspected, and attention was turned to the defect at the 
anterior lower uterine segment. Depending on surgeon 
preference, either a hysteroscopic resection of the upper 
and the lower edge of the fibrosis followed by rollerball 
cauterization or solely a rollerball cauterization was per-
formed. Hysteroscopic resection involves using a resec-
tion loop to excise the fibrotic tissue at the proximal 
and distal edges of the defect. Once the fibrotic tissue is 
resected, the rollerball was used to gently cauterize the 
entire base of the defect and resected tissue.

Laparoscopic repair
The laparoscopic repair surgical approach begins with 
hysteroscopic visualization of the uterine defect, after 
dilation of the cervix and distention of the uterine cav-
ity. After entry into the abdomen and placement of the 
laparoscopic ports, dissection was performed, to safely 

isolate the lower uterine segment for resection of the 
defect. Next, with the use of the hysteroscope in the 
uterine cavity, the defect was visualized using transil-
lumination. The borders were then demarcated and the 
defect was removed entirely using the monopolar hook. 
A double layer closure of the uterus was then completed 
using a barbed suture, ensuring complete myometrial 
re-approximation.

Results
A total of 494 articles were produced from our search 
of the Medline database. Our review of the literature 
included a total of 49 articles which were published 
between 2005 and 2023 (Table 2), 32 of which were from 
our original database search, and 17 that were found via a 
review of referenced articles (Fig. 4).

Of the 28 consecutive patients initially identified as 
having been diagnosed with infertility in our case series, 
two were excluded as they did not have secondary infer-
tility. The remaining 26 patients were identified as expe-
riencing secondary infertility with a diagnosis of a CSDi 
and were included in the study. The mean follow-up 
duration was 33.3 ± 2.7 (mean ± SEM) months with only 
two patients followed for less than 1 year and one patient 
(Case 26) lost to follow-up.

Baseline characteristics and surgical technique
The mean age of the included patients was 
36.4 ± 0.9 years. Most of the women were asymptomatic 
apart from secondary infertility, with no other identifia-
ble cause. Prior to their presentation, three of the patients 
had two prior caesarean sections, while the remainder 
had only one prior caesarean section. Caesarean scar 
ectopic pregnancy had previously occurred in 3/26 (12%) 
of the included patients. The full baseline characteristics 
of the patients and available data from their operative 
history are displayed in Table 3. CDI characteristics are 
displayed in Table 4.

(See figure on next page.)
Fig. 2  Laparoscopic surgical repair of caesarean scar disorder (CSDi). A As adhesions are often in the midline, opening and dissection 
of paravesicular spaces is done. B After dissecting the bladder from the posterior leaf of the broad ligament, the cervix is reached and dissection 
of the midline towards the funnel part of the uterus is safely completed. The dense fibrotic adhesions are lysed with scissors with or without 
use of monopolar current. C As the defect is often at the level of the uterine arteries, identification and dissection are completed. This allows 
for eventual safe coagulation if needed. D The thinnest point of the defect is incised using a monopolar hook and then resected using a hook, cold 
scissors, or another energy device. E The entire defect, as well as all fibrotic tissue, is removed until the thickness of the myometrium on either side 
is similar. The removal is carried out circumferentially taking care to remove all abnormal tissue. F The borders of the defect are pre-emptively 
coagulated and delineated using a monopolar hook. Coagulation marks are placed around the defect allowing for maintenance of orientation, 
as well as hemostasis. G The border is then incised using the surgeon’s preferred instrument. The uterine probe is advanced and retracted 
throughout the resection in order to keep the orientation of the cavity and borders of the defect visualized. H Closure of the myometrial 
defect is done with barbed sutures, interrupted, or running multifilament sutures. An adhesion barrier is then placed. A double layered closure 
is performed
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Fig. 2  (See legend on previous page.)
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Surgical outcomes
A total of 20 out of the 26 included patients opted for 
surgical management, with the goal of improving their 
fertility. A hysteroscopic approach was used for 12 of the 
20 patients, in the form of ablation with or without resec-
tion of the upper edge of fibrosis. The other eight patients 
who chose surgical repair underwent laparoscopic repair. 
The remaining six patients chose to be managed expect-
antly. Among all 20 surgical procedures, there were no 
intraoperative complications, and no blood transfusions 
were required.

Reproductive outcomes
In the patients who underwent hysteroscopy, 8/12 (66%) 
patients were able to successfully become pregnant at 
least once after surgery, accounting for 10 pregnan-
cies which all resulted in a live birth at term. The aver-
age time to pregnancy for hysteroscopic treatment was 
7.0 ± 2.3 months. Postoperative adverse events consisted 
of new onset of intermenstrual bleeding after surgery in 

2/12 (17%) patients, which was not an issue pre-opera-
tively; however, one of these patients still achieved preg-
nancy 16 months postoperatively.

After laparoscopic resection and repair, 3/8 (37.5%) 
patients achieved pregnancy. The average time to preg-
nancy for laparoscopic treatment was 7.7 ± 2.3  months. 
All three of these pregnancies resulted in a live birth, 
with two occurring at term and one at 26 weeks gestation 
following preterm premature rupture of membranes and 
severe intrauterine growth restriction. One patient had 
persistent endometrial fluid postoperatively and has not 
conceived again thus far.

Combining both surgical methods, 11/20 patients 
(55%) successfully conceived after surgery and had a live 
born infant. Assisted reproductive treatment (ART) was 
used by 7/11 (64%) of the patients that achieved preg-
nancy. The overall intraoperative complication rate was 
0/20 (0%), and the overall postoperative complication 
rate was 2/20 (10%) in the form of new intermenstrual 
bleeding. The features of these patients and their preg-
nancies are presented in Table 5. Of the six patients that 

Fig. 3  Caesarean scar disorder on ultrasound. A A midsagittal view of a caesarean scar disorder (CSDi). B A coronal view of a CSDi. C Ultrasound 
view of CSDi post-repair
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Table 2  Outcomes and interventions by study. CSDi Caesarean scar disorder, ART​ Assistive reproductive technology, RMT Residual 
myometrial thickness, SD Standard deviation

Author (Year) Location Study type (n) Oxford level 
of evidence 
(1)

Indication Surgical technique(s)

Abacjew-Chmylko et al. 
(2017) [25] 

Poland Systematic Review 3a Abnormal uterine bleed‑
ing, secondary infertility

Hysteroscopy

Abdou et al. (2018) [68] Egypt Randomized Control Trial 
(n = 79)

3b Infertility Hysteroscopy (n = 28)

Al Mutairi et al. (2020) [66] Saudi Arabia Systematic Review 3a Secondary Infertility Hysteroscopy

Baekelandt et al. (2023) 
[73]

Belgium Case study (n = 1) 4 Intermenstrual bleeding, 
secondary infertility

Vaginal surgery

Bakavičiūtė et al. (2016) 
[4]

Lithuania Case report
(n = 1)

4 1 year history of second‑
ary infertility

1. Hysteroscopy
2. Laparoscopy

Brown et al. (2018) [70] Scotland Retrospective study 
(n = 6)

3b Postmenstrual bleeding 
(n = 4), secondary infertil‑
ity (n = 1), intermenstrual 
bleeding and dysmenor‑
rhea (n = 1)

1. Laparoscopy
2. Hysteroscopy

Bujold et al. (2009) [26]  Canada Prospective cohort study 
(n = 236 – n = 9 uterine 
scar defects)

3b Uterine rupture dur‑
ing trial of labour, uter‑
ine scar dehiscence

Calzolari et al. (2019) [27]  Italy & Spain Retrospective study 
(n = 35)

3b Secondary infertility Hysteroscopy (n = 16)

Chang et al. (2009) [28]  Taiwan Case series (n = 57) 3b Postmenstrual bleeding 
(n = 57)

Hysteroscopy (n = 22)

Chen et al. (2014) [29]  China Retrospective study 
(n = 64)

3b Abnormal vaginal bleed‑
ing, infertility

Vaginal repair

Chen et al. (2019) [30]  China Retrospective study 
(n = 241)

3b Intermenstrual bleeding Vaginal repair

Cohen et al. (2020) [31]  Israel Retrospective study 
(n = 39)

3b Symptomatic niche, 
secondary infertility

Demers et al. (2013) [32]  Canada Reflection and case 
study (n = 1)

5 Secondary infertility Laparoscopy

Dominguez et al. (2023) 
[33] 

Spain Strengths, weak‑
nesses, opportunities 
and threats Analysis

3a Secondary infertil‑
ity, abnormal vaginal 
bleeding

1. Hysteroscopy
2. Laparoscopy
3. Vaginal approach

Donnez et al. (2017) [34]  Belgium Retrospective study 
(n = 38)

3b Chronic pelvic pain, 
dysmenorrhea, menor‑
rhagia

Laparoscopy

Enderle et al. (2020) [35]  France Retrospective study 
(n = 18)

3b Secondary infertility 
(n = 10), pelvic pain 
(n = 5), abnormal uterine 
bleeding (n = 3)

1. Hysteroscopy (n = 5)
2. Laparotomy (n = 5)
3. Vaginal surgery (n = 8)

Fabres et al. (2005) [36]  Chile Retrospective study 
(n = 24)

3b Postmenstrual spotting Hysteroscopy

Fatehnejad et al. (2023) 
[37] 

Iran Retrospective study 
(n = 99)

3b Dysmenorrhea, Dys‑
pareunia, Infertility

1. Laparoscopy (n = 45)
2. Hysteroscopy (n = 54)

Gubbini et al. (2008) [38]  Italy Prospective study 
(n = 26)

3b Postmenstrual uterine 
bleeding, secondary 
infertility (n = 9)

Hysteroscopy

Gubbini et al. (2011) [39]  Italy Prospective study 
(n = 41)

3b Secondary infertility, 
postmenstrual abnormal 
uterine bleeding, 
suprapubic pelvic pain

Hysteroscopy

Harjee et al. (2021) [40]  Canada Systematic Review 3a Secondary infertility 1. Hysteroscopy (n = 188)
2. Laparoscopy (n = 36)
3. Laparotomy (n = 7)
4. Vaginal approach (n = 3)
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Table 2  (continued)

Author (Year) Location Study type (n) Oxford level 
of evidence 
(1)

Indication Surgical technique(s)

Karampelas et al. (2021) 
[41] 

Belgium Retrospective study 
(n = 31)

3b Abnormal uterine bleed‑
ing 71.4%, chronic pelvic 
pain 83.3%, secondary 
infertility 83.3%

Laparoscopy

Kulshrestha et al. (2020) 
[42] 

India Review 3a Prolonged bleeding, 
secondary infertility, 
fluid accumulation

1. Hysteroscopy
2. Laparoscopy
3. Transabdominal
4. Transvaginal

Li et al. (2014) [43]  China Retrospective study 
(n = 41)

3b Intermenstrual bleeding, 
secondary infertility

Hysteroscopy (n = 24)

Liu et al. (2016) [44]  China Retrospective study 
(n = 49)

3b Postmenstrual bleeding, 
infertility

1. Hysteroscopy
2. Laparoscopy

Luo et al. (2012) [45]  China Retrospective study 
(n = 42)

3b Abnormal uterine 
bleeding, prolonged 
menstrual flow

1. Hysteroscopy
2. Vaginal repair

Marotta et al. (2013) [46]  Belgium Case series (n = 13) 4 Intermenstrual bleeding 
(n = 5), chronic pelvic 
pain (n = 4), infertility 
(n = 4)

1. Laparoscopy
2. Hysteroscopy

Mashiach et al. (2021) [67] Israel Systematic Review 3a Abnormal uterine bleed‑
ing, secondary infertility

1. Hysteroscopy
2. Laparoscopy
3. Combination

Nezhat et al. (2016) [65] United States of America Reflection and case 
study (n = 1)

4 Secondary infertility, 
pelvic pain, and menor‑
rhagia

1. Laparoscopy
2. Hysteroscopy

Piriyev et al. (2022) [47]  Germany Retrospective study 
(n = 28)

3b Secondary infertility Laparoscopy

Raimondo et al. (2015) 
[20] (31)

Italy Prospective study 
(n = 120)

3b Abnormal uterine bleed‑
ing (n = 118)
Pelvic pain (n = 16)

Hysteroscopy

Rajiah et al. (2009) [48]  United States of America Case report (n = 1) 4 Premature rupture 
of membranes 
and abnormal imaging 
during prenatal ultra‑
sound

Laparotomy

Schepker et al. (2015) [49]  Germany Retrospective study 
(n = 13)

3b Postmenstrual bleeding, 
dysmenorrhoea, second‑
ary infertility

Mini-laparotomy (n = 9)

Shapira et al. (2020) [50]  Israel Retrospective study 
(n = 67)

3b Postmenstrual bleeding 
or secondary infertility

Hysteroscopy

Sipahi et al. (2017) [51]  United States of America Review of the literature 3a Abnormal bleeding, 
pelvic pain, secondary 
infertility

Laparoscopy

Tanimura et al. (2015) [24]  Japan Prospective study 
(n = 22)

3b Secondary infertility 1. Hysteroscopy (n = 4)
2. Laparoscopy (n = 18)

Tsuji et al. (2018) [52]  Japan Prospective cohort 
(n = 18)

3b Abnormal uterine bleed‑
ing (89%), dysmenorrhea 
(56%), chronic pelvic 
pain (22%)

Hysteroscopy

Vegas Carrillo de Albornoz 
et al. (2019) [53] 

Spain Prospective case series 
(n = 38)

3b Abnormal uterine bleed‑
ing 100%, pelvic pain 
42.1%, infertility 28.9%

Hysteroscopy

Vervoort et al. (2018) [54] The Netherlands Randomized controlled 
trial (n = 52 – hysteros‑
copy, n = 51 – expectant 
management)

1b Postmenstrual spotting Hysteroscopy

Vervoort et al. (2018) [55]  The Netherlands Prospective cohort study 
(n = 101)

3b Dysmenorrhea, post‑
menstrual spotting

Laparoscopy
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were managed expectantly, one patient (17%) became 
pregnant without any treatment (Case 19).

No postoperative abnormal placentation or scar dehiscence 
in subsequent pregnancies were reported in this sample.

Discussion
As caesarean section rates continue to rise, CSDi are an 
emerging entity which will likely increase in prevalence 
and diagnosis. When evaluating patients presenting 

Table 2  (continued)

Author (Year) Location Study type (n) Oxford level 
of evidence 
(1)

Indication Surgical technique(s)

Vitale et al. (2020) [56]  Italy, Poland, Canada, 
Hungary, Spain, Brazil

Systematic Review 3a Abnormal vaginal bleed‑
ing, infertility

1. Hysteroscopy
2. Laparoscopy
3. Vaginal Surgery

Wang et al. (2020) [57]  China Prospective study 
(n = 221)

3b Postmenstrual spotting Vaginal repair

Xie et al. (2014) [58] China Retrospective study 
(n = 77)

3b Prolonged menstruation, 
dyspareunia, dysmenor‑
rhea

1. Vaginal surgery
2. Hysteroscopy

Yalcinkaya et al. (2011) 
[59] 

United States of America Case series (n = 2) 4 Haematocele, pelvic 
discomfort, secondary 
infertility

Robotic-assisted lapa‑
roscopy

Zeller et al. (2021) [60] France Retrospective study 
(n = 71)

3b Uterine bleeding, dys‑
menorrhea, secondary 
infertility

Hysteroscopy

Zhang et al. (2016) [69]  China Retrospective study 
(n = 124)

3b Prolonged menstrual 
bleeding

1. Transvaginal repair 
(n = 65)
2. Laparoscopy (n = 59)

Zhang et al. (2016) [61]  China Prospective study 
(n = 142)

3b Prolonged menstrual 
periods

1. Laparoscopy (n = 86)
2. Vaginal Surgery (n = 14)
3. Hysteroscopy (n = 19)

Zhang et al. (2021) [62]  China Retrospective cohort 
(n = 46)

3b Menorrhagia, dysmenor‑
rhea

1. Laparoscopy (n = 13)
2. Hysteroscopy (n = 33)

Zhu et al. (2020) [63] China Prospective cohort study 
(n = 208)

3b Postmenstrual spotting Hysteroscopy

Fig. 4  Selection of sources of evidence using the preferred reporting items for systematic reviews and meta-analyses protocol [64]
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with infertility and a history of caesarean section, it is 
important to evaluate for presence of a defect at the 
caesarean scar site in addition to the routine infertility 
workup. It thus becomes imperative to be familiar with 
available management options and their effects on fer-
tility, pregnancy, and rates of live birth.

The simplest diagnostic method available is transvag-
inal ultrasound. In the absence of endogenous intrau-
terine fluid, many experts have established that the 
use of saline/gel infusion to distend the uterine cavity 
increases sensitivity [7]. Although measurements of the 
entire defect are important, the key dimensions include 
the length, depth, and width, as well as the adjacent 

myometrial thickness and residual myometrial thick-
ness (RMT) [7].

Surgical management of caesarean scar disorder
Hysteroscopic repair
There is agreement that the hysteroscopic approach is 
limited by RMT [33]; however, specific recommenda-
tions vary in the literature. Marotta et  al. recommend 
a RMT > 3  mm [46], whereas Chang et  al. note that a 
RMT ≥ 2  mm can be used as a threshold [28]. Other 
studies recommend a RMT of > 3.5  mm be used in 
patients with desire for future fertility versus > 2.5 mm 
for those without [43]. In contrast, some studies 

Table 3  Demographic information and characteristics of the included patients

Case Age at 
diagnosis 
(years)

GTPAL Prior CS (n) CS elective or during 
labor?

Uterine closure 
(layers) and locking 
vs. unlocking of first 
layer (if known)

Previous CS 
scar ectopic 
pregnancy?

Other possible 
contributors to 
infertility (female 
factor)

1 36 G2T1A1L2 2 Unclear Unclear No PCOS, previous IVF

2 39 G2T1A1L1 1 Unclear Unclear No Left unicornuate uterus

3 40 G2T1A1L1 1 1st stage Single No First pregnancy ICSI

4 33 G2T1A1L1 1 Elective Double – 1st layer 
locking

No None

5 35 G1T1L1 2 1st stage Double – 1st layer 
locking

No First pregnancy IVF, 
hypothyroid, primary 
infertility

6 37 G1P1L1 1 Emergent (no labor) Double No Hyperthyroid

7 27 G1T1L1 1 1st stage Unclear No None

8 33 Unclear 1 Elective Unclear No Prior pregnancy IVF, 
surgically treated uterine 
septum

9 34 G4T2A2L2 2 1: 1st stage
2: Elective

Unclear No Prolactinoma, all prior 
pregnancies required IVF

10 35 G4T1A3L1 1 Unclear Unclear Yes Endometriosis

11 39 G3T1A2L1 1 1st stage Unclear Yes Hypothyroid

12 42 G3T1A2L1 1 1st stage Double Yes Prior pregnancy IVF

13 37 G4T1A3L1 1 1st stage Double No None

14 41 G1P1 (unclear?) 1 Unclear Unclear No None

15 34 G2T1A1L1 1 Elective Unclear No None

16 47 Unclear 1 Unclear Unclear No None

17 39 G1P1 (unclear?) 1 1st stage Unclear No Hypothyroid

18 38 G3T1A2L1 1 Elective Double No None

19 29 G1T1L1 1 1st stage Double No None

20 40 G4T1A3L1 1 Unclear Unclear No None

21 36 G1P1 (unclear?) 1 Unclear Unclear No None

22 35 G1T1L1 1 Unclear Unclear No Endometriosis

23 42 G5T1A4L0 1 Elective Double No None

24 30 G5T1E1A3L1 1 1st stage Double No Single Fallopian tube

25 34 G2T1A1L1 1 Elective Unclear No Asherman syndrome

26 34 G2T1P1L1 1 2nd stage Double No None
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indicate that hysteroscopic repair should only be con-
sidered for patients who do not desire future fertility 
[26, 51]. Other studies cautiously state that a residual 
myometrium < 3  mm and a desire to maintain fertil-
ity should serve as a contraindication to hysteroscopic 
repair due to the high risk of bladder injury, uterine 

perforation, and uterine rupture in subsequent preg-
nancies [32, 65]. Zhu et al. recommend a hysteroscopic 
approach for patients with a longer pre-operative men-
strual duration, as this is correlated with an improved 
chance of a reduction in menstrual duration post-sur-
gery [63].

Table 4  Caesarean scar disorder characteristics and management

Case Imaging for diagnosis Dimensions of 
caesarean scar 
disorder (mm)

RMT (mm) Intracavitary fluid? Management type Complications

1 Ultrasound 9.96 × × 4.77 NR Present Hysteroscopic roller ball 
ablation

None

2 Ultrasound 9.32 × × 8.30 NR Absent Hysteroscopic roller ball 
ablation

None

3 Ultrasound NR NR Present Hysteroscopic roller ball 
ablation

None

4 Ultrasound NR NR Absent Hysteroscopic roller ball 
ablation

None

5 Sonohysterogram NR NR Present Hysteroscopic roller ball 
ablation

None

6 Sonohysterogram NR 7.58 Absent Hysteroscopic roller ball 
ablation

None

7 Ultrasound 8.14 × × 7.37 NR Absent Hysteroscopic roller ball 
ablation

None

8 MRI 10.0 × × 7.5 × × 5.7 3.6 Present Combined oral contracep‑
tive, then laparoscopic 
resection and repair

None

9 MRI 5 × × 5 × × 7 NR Absent None None

10 MRI 7.0 × × 4.0 × × 4.0 NR Absent None None

11 Ultrasound 21.0 × × 12.0 × × 7.0 2.7 Absent Laparoscopic resection 
and repair with hystero‑
scopic guidance

None

12 Ultrasound 8.0 × × 5.0 4.0 Present Hysteroscopic resection 
and roller ball ablation

Intermittent spotting

13 Ultrasound 3.0 (depth) 5.0 Absent Hysteroscopic resection None

14 Ultrasound NR NR Absent Hysteroscopic electrocau‑
tery ablation

None

15 Ultrasound NR 2.0 Absent Laparoscopic resection None

16 MRI 13.0 × × 2.0 × × 8.0 NR Absent Laparoscopic resection None

17 Ultrasound 7.0 × × 5.0 2.5 Absent Laparoscopic resection Persistence of endometrial 
fluid

18 Ultrasound 6.0 (length) NR Absent Hysteroscopic resection Bleeding

19 Ultrasound 13.0 × × 8.0 × × 27.0 4.0 Absent None None

20 Ultrasound 15.0 × × 8.0 × × 6.0 3.0 Absent Laparoscopic resection None

21 Ultrasound 15.0 (length) NR Absent Laparoscopic resection Persistence of endometrial 
fluid

22 Ultrasound NR Absent None

23 MRI 9.7 × × 5.9 × × 4.4 NR Absent Hysteroscopic resection 
and roller ball ablation

None

24 Ultrasound 45.0 × × 11.0 × × 10.0 NR Absent None None

25 Ultrasound NR Absent None None

26 Ultrasound 18.0 × × 10.0 × × 9.0 and
17.0 × × 14.0 × × 12.0

NR Absent Laparoscopic excision 
and repair with hystero‑
scopic guidance

None
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The reported outcomes of hysteroscopic repair 
include the resolution and/or improvement of the [20], 
with an increase in the residual myometrium thickness 
[24, 43, 52]. Additionally, resolution and/or improve-
ment of symptoms of abnormal uterine bleeding [20, 
25, 27, 31, 50, 53, 54, 62, 66, 67] and pain [20, 27, 53, 
66] are reported, as is a reduction in menstrual cycle 
duration [50]. Despite hysteroscopic intervention, 
there are reports of insufficient clinical improvement 
of symptoms [31]. Fatehnejad et al. report higher rates 
of dyspareunia and dysmenorrhea 1 year following 
surgery when compared to laparoscopic intervention 
[37]. Pregnancy rates following a history of secondary 
infertility range from 40 to 100% with hysteroscopy 
[24, 27, 31, 36, 38–40, 50, 52, 53, 60, 66–68]; however, 
there are incidences of placenta previa in subsequent 

pregnancies [34]. Based on a systematic review con-
ducted by Harjee et  al., the overall complication rate 
with hysteroscopic repair is 0% [40]. Vitale et al. report 
that hysteroscopic repair has a lower complication rate 
that laparoscopic or vaginal repair [56].

Hysteroscopic repair involves less operative and hos-
pitalization time, as well as less expenses when com-
pared to laparoscopic repair [62]. Zhang et  al. also 
report less intraoperative blood loss [62]. Studies do 
indicate a risk of uterine perforation [2, 9, 44], risk of 
bladder injury, and a risk of uterine rupture with sub-
sequent pregnancy [44]. Proximal resection may also 
theoretically increase the risk of cervical incompetence 
[55]. Additionally, recurrences long term are reported 
[44]. Of clinical relevance, improvement rates are worse 
in patients with a retroflexed uterus [28, 36, 38, 48].

Table 5  Reproductive outcomes after management

Case Follow-up 
duration 
(months)

Time to pregnancy 
(months)

ART used? Pregnancy outcome Mode of delivery Complications

1 32 3 Yes Live birth at term Elective CS None

2 45 2 Yes Live birth at 39 weeks Elective CS Di/di twins with spontaneous 
reduction at 11 weeks

3 25 No pregnancy NA NA NA NA

4 38 16 Yes Live birth at 38+6 weeks Elective CS None

5 41 2
23

Yes
No

Live births at 37+6 
and 39 weeks

1. Emergency CS
2. Elective CS

PROM

6 21 No pregnancy NA NA NA NA

7 39 3
27

No
No

Live births at 36+4 
and 39 weeks

1. Elective CS
2. Elective CS

PE during second pregnancy

8 34 12 Yes Live birth at 39 weeks Elective CS None

9 43 No pregnancy NA NA NA NA

10 34 No pregnancy NA NA NA NA

11 12 No pregnancy NA NA NA NA

12 17 No pregnancy NA NA NA NA

13 55 12 Yes Live birth at 37+5 weeks Elective CS GDM

14 55 No pregnancy NA NA NA NA

15 49 4 No Live birth at 26 weeks Emergency CS PPROM, APH. Severe IUGR, 
breech

16 45 No pregnancy NA NA NA NA

17 27 No pregnancy NA NA NA NA

18 56 16 Yes Live birth at 39 weeks Emergency CS PROM

19 35 Achieved pregnancy with‑
out treatment

No Live birth at term Elective CS None

20 38 No pregnancy NA NA NA NA

21 34 7 No Live birth at 38 weeks Elective CS None

22 24 No pregnancy NA NA NA NA

23 21 2 Yes Live birth at 39 weeks Elective CS None

24 36 No pregnancy NA NA NA NA

25 6 No pregnancy NA NA NA NA

26 6 No pregnancy NA NA NA NA
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Laparoscopic repair
There is conflicting opinions on the indications for 
laparoscopic repair, with some studies noting that it 
is appropriate for all patients regardless of fertility 
desire [44], and others limiting its use for larger defects 
described as a RMT of < 3 mm [26]. More broadly, lapa-
roscopic repair is described as appropriate for patients 
with a history of infertility, ectopic pregnancy, lower 
gravidity, lower parity, and a lower number of previous 
caesarean sections [37, 47].

The reported outcomes of laparoscopic repair include 
an increased thickness of the residual myometrium [34, 
43, 55]. Additionally, resolution and/or improvement of 
abnormal uterine bleeding [34, 41, 44, 49, 55, 62, 67, 69] 
and pain [41, 49] are reported. However, some patients 
remain symptomatic despite laparoscopic intervention 
[44], with pain described as an ongoing concern post-
operatively for some patients [49]. According to Ver-
voort et  al., laparoscopy allows for resolution of fluid 
in the uterine cavity [55]. Pregnancy rates following a 
history of secondary infertility range from 37.5 to 90% 
with laparoscopic intervention [24, 34, 40, 41, 49, 67]; 
however, placenta previa can occur with subsequent 
pregnancy [62]. The overall complication rate using a 
laparoscopic technique is reported at 16.7% [40].

Laparoscopic repair allows for the exploration of the 
pelvis and direct access to the CSDi [33], facilitating 
better visualization [44, 51]. This technique also enables 
lysis of adhesions as required [33]. It is easily applicable 
in many hospitals and for many uterine diseases (e.g., 
endometrial polyps, submucosal myoma, hyperplas-
tic endometrium, ovarian cysts or myoma) which can 
be concurrently treated [44]. This technique facilitates 
the restoration of the anatomy of the lower uterine seg-
ment, as well as allows for antefixation in the cases of a 
retroverted uterus [70]. Laparoscopy has a low compli-
cation rate and necessitates a short hospital stay [44]. 
There is a risk of incomplete excision of the diverticu-
lum and lack of accurate localization of the CSDi lead-
ing to continued symptoms, as well as a potential for 
recurrence [44].

Within the umbrella of laparoscopic repair, robotic-
assisted surgery has been applied to the repair of CSDi 
defects [51]. In a report of two cases of caesarean scar 
defect repaired with robotic assistance, postoperatively 
both patients conceived within a year (3 and 11 months) 
and had no complications [59]. Additional reports of 
robotic repairs of these defects have also been reported 
to successfully treat other scar symptoms, including 
persistent vaginal spotting [71]. In a review of 34 cases 
robotically repaired by Gkegkes et al., the rate of subse-
quent pregnancy was found to be 47.1% with an intra-
operative complicate rate of 2.9%. In their analysis, this 

made the treatment comparable to other techniques for 
CSDi repair [72].

Vaginal repair
Studies note that vaginal repair is appropriate for all 
patients, regardless of future fertility desire [45]. This 
method of repair is deemed appropriate in regions where 
laparoscopy or hysteroscopy is unavailable, or when sur-
geons are not proficient in either of the above techniques 
[69]. Additionally, it is preferred when the CSDi is located 
at a lower level [42, 69].

An increase in residual myometrial thickness following 
repair [30, 33, 69] and therefore resolution/improvement 
of the uterine defect [45, 69] is observed with vaginal 
repair. Strengthening of the uterine wall is also described 
[45], as is clinical improvement of abnormal uterine 
bleeding [29, 45, 69]. Additionally, vaginal repair shortens 
the duration of menstruation [29, 30, 57, 61]. However, 
there are reports of unsuccessful initial repair, necessitat-
ing further surgery [35]. Based on our review of the lit-
erature, pregnancy rates following a history of secondary 
infertility are between 22 and 80% [9, 35]. Studies report 
an overall complication rate of 0–33% [29, 40, 69].

Vaginal repair is described as a less invasive technique 
as the repair is conducted outside of the peritoneal cav-
ity [45, 73] and requires a shorter operative time when 
compared to laparoscopy [51, 69]. However, Xie et  al. 
describe a longer operative time and greater blood loss 
when compared to hysteroscopic repair [58]. A greater 
therapeutic effect is described when compared to hyst-
eroscopic repair [58]. Vaginal repair facilitates the resto-
ration of the anatomy of the lower uterine segment [70]. 
Hospitalization expense is also noted to be low [51, 69]. 
Additionally, general anesthesia is not always needed 
with this technique [61]. However, surgical expertise is 
required to avoid damaging adjacent structures and to 
correctly localize the CSDi with the limited surgical view 
afforded [44, 45, 69]. There is a risk of incomplete exci-
sion, hematoma, and pelvic infection [45].

Abdominal repair
Based on our review, there remains limited published 
data on the indications, advantages, and disadvantages/
risks associated with abdominal repair of CSDi. Resolu-
tion and/or improvement of abnormal uterine bleeding 
and pelvic pain are noted in the literature [35]. However, 
there are reports of initial abdominal repair being unsuc-
cessful, subsequently requiring further surgery [35]. 
Pregnancy rates following a history of secondary infertil-
ity are 67–75% [35, 40]. Studies report the complication 
rate with laparotomy is 0% [40, 49].
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Case series
In this study, we were able to analyze patients treated for 
CSDi-associated secondary infertility with either hyst-
eroscopic or laparoscopic management. Similar to the 
trend in currently available data, the majority of patients 
in this study were treated via hysteroscopy. Although 
statistical analyses were not appropriate for our sam-
ple, we observed a clear improvement in fertility out-
comes following surgical intervention, particularly in 
the hysteroscopy group. Two thirds of patients treated 
with hysteroscopy and over one third of patients treated 
laparoscopically became pregnant postoperatively, while 
only 1/6 (17%) of expectantly managed patients achieved 
pregnancy.

Additionally, conception rates correlated well with live 
birth rates, with two thirds of hysteroscopy patients and 
one quarter of laparoscopy patients achieving at least one 
live birth. Given that hysteroscopic management involves 
cauterization or resection at the defect site, it is impor-
tant to know about possible complications given the the-
oretical decreased integrity and scarring of the uterine 
wall at the site of the previous defect. In all 10 pregnan-
cies that resulted from hysteroscopy, no cases of uterine 
rupture or abnormal placentation ensued, and all preg-
nancies were carried to term.

Strengths and limitations of the study
The strengths of our study include a long average dura-
tion of follow-up that approached 3 years, as well as a 
relatively low loss-to-follow-up after surgical interven-
tion, allowing for accurate assessment of postoperative 
complications and conception rates. In addition, for all 
patients who became pregnant, we were able to have 
clear follow-up of all patients and their associated preg-
nancy outcomes.

There are a number of limitations to this study, given 
its retrospective and observational nature as well as rel-
atively small sample size. Our sample size was limited 
by the number of patients seen for secondary infertility 
with CSDi by three physicians and excluded any patients 
who did not wish to have fertility restoration. This may 
limit the extent that we are able to draw from our analy-
sis. However, it does accurately describe the experience 
of the 26 patients discussed and may highlight key infor-
mation regarding treatment of this condition. In terms of 
patient characteristics, we cannot fully assess the risk fac-
tors for CSDi development as well as specific measure-
ments of the CSDi. In addition, many of these patients 
did not have a SCSHG to aid in diagnosis, but instead 
had a TVUS, and in some cases a subsequent magnetic 
resonance imaging (MRI) to better characterize the scar. 
Furthermore, some of the patients in the series may have 

had other contributing factors impacting fertility. While 
this does not allow for isolation of CSDi as the sole cause 
of infertility in every case, it does more accurately reflect 
the real-world circumstances of many patients with mul-
tiple factors contributing to impaired fertility, and thus 
may be a relatively accurate representation of the efficacy 
of surgical intervention for the treatment of secondary 
infertility with suspected contribution due to CSDi. Limi-
tations of our scoping review include that the review was 
not prospectively registered with a database prior to con-
ducting the literature review. This may contribute to bias 
in our article, which we have worked to address through 
transparency regarding the search strategy used, the 
exclusion and the inclusion criteria utilized. In addition 
to the limitations of the current evidence, it is important 
to stress the fact that the option of “no treatment” was 
not properly evaluated. As such, this option may end up 
being the best management of CSDi. Until further evi-
dence is available, we recommend a shared decision mak-
ing on a case-by-case basis.

Despite these limitations, this study provides evidence 
that appropriate surgical intervention may improve 
reproductive outcomes.

Conclusion
Our case study highlights that for patients treated for 
CSDi for secondary infertility both hysteroscopic and 
laparoscopic interventions are adequate and successful in 
the improvement of fertility outcomes in these patients, 
and more successful than expectant management in this 
group. Our case series was supported by conclusions 
drawn in our scoping review, which demonstrated that 
hysteroscopic and laparoscopic operative approaches 
are successfully able to address patient concerns. When 
comparing the four techniques in our review, we found 
that vaginal repairs had the widest range of complica-
tion rates, but that laparoscopic surgery had the highest 
reported complication rate. Furthermore, hysteroscopic 
surgery had the highest rate of postoperative pregnancy, 
followed by abdominal repair and then laparoscopy. Vagi-
nal repair, however, had the widest range in postoperative 
pregnancy. This brings to light different options for surgi-
cal techniques for these patients.

This study suggests that appropriate surgical treatment 
can improve pregnancy and live birth rates in patients 
with secondary infertility in the context of a confirmed 
CSDi. There are limitations given the retrospective 
design of this study, and additional prospective studies or 
randomized controlled trials would be useful in confirm-
ing these findings.
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