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Abstract

Introduction: Scar endometriosis is a type of rare endometriosis that
develops following obstetric or gynecological surgeries. The aim of
our study is to share our clinical experiences regarding scar endo-
metriosis, which is becoming more common due to increasing ce-
sarean operations, and to contribute to the literature on this subject.

Methods: A total of 32 patients who underwent surgery due to scar en-
dometriosis participated in our study. The patients’ demographic and cli-
nical characteristics, size and location of the lesion determined by ima-
ging methods and histopathological results were recorded and analyzed.

Results: The mean age of the patients was 34.81+£6.52 years, with
46.9% having undergone one cesarean section and 53.1% having un-
dergone two or more cesarean sections. Scar endometriosis involving
subcutaneous and fascial tissue was determined to be 43.7% in the ri-
ght corner, 28.1% in the left corner, 9.4% in the midline, and 18.8%
within the rectus muscle. The time elapsed between cesarean secti-
on and the onset of symptoms was found to be statistically significant-
ly shorter in patients who had undergone two or more cesarean sections
compared to those with only one previous cesarean section (p=0.015).
Conclusion: Scarendometriosis is a painful condition for which clear success
inmedical treatment has not yet been demonstrated, and surgical intervention
is often required. Given the higher frequency of occurrence at the corners of
cesarean section incisions, we recommend the careful washing of these cor-
ners. Further immunohistochemical studies are needed to achieve success in

medical treatment, and histopathological analysis should be fully elucidated.
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Introduction

Endometriosis is the presence of endometrial
tissue (gland and stroma) outside the uterus. It is ob-
served in 5-10% of women of reproductive age and
in 20-30% of infertile women.>* Scar endometriosis
(SE), on the other hand, is quite rare, developing in
0.2-0.4% of women following obstetric or gyneco-
logical surgeries.*

Various theories or combinations of these theo-
ries have been proposed to explain the pathogenesis of
SE. The first suggests direct implantation of endomet-
rial tissue into the scar tissue formed during surgery.
The coelomic metaplasia theory proposes that a pri-
mitive pluripotent mesenchymal cell can differentiate
to form endometrial cells under specific conditions.
The combination of these theories suggests that under
appropriate hormonal stimulation, cells that are dire-
ctly implanted proliferate and can lead to scar endo-
metriosis by inducing metaplasia in adjacent tissue.*?

SE typically manifests as a nodule along the
incision line and, although nonspecific, presents as a
mass associated with cyclic pain related to menstrua-
tion along the incision line. Due to its lack of characte-
ristic symptoms and its location, diagnosis may be de-
layed. It can often be confused with incisional hernia,
abscess, orsuture granuloma.®’ Ultrasonography (US),
Computed Tomography (CT), and Magnetic Resonan-
ce Imaging (MRI) can assist clinicians, but diagnosis
should be confirmed by histological examination.®

The aim of our study is to share our clinical ex-
periences regarding scar endometriosis, which is beco-
ming more common due to increasing cesarean opera-
tions, and to contribute to the literature on this subject.

Material and Methods

Our study included 32 patients who underwent
surgery due to scar endometriosis at the Department
of Gynecology, Ankara City Hospital, between Sep-
tember 2019 and September 2023. Ethics committee
approval was obtained from the Clinical Research Et-
hics Committee of Ankara City Hospital (23/4491).

Our study is a comprehensive retrospective
study in which patient records, operative notes, and
pathology results were scanned from our hospital’s
electronic file archive. The age, parity, mode of deli-
very, number of previous cesarean sections, presen-
ted complaints, known history of pelvic endometrio-
sis, physical examination findings at outpatient clinic
visits, CA 125 values, size and location of the lesion

determined by imaging methods, and the presence
of pelvic endometriosis were recorded. The length
of hospital stay after scar endometriosis surgery,
postoperative complications, and histopathological
results were obtained. If medical treatment was ad-
ministered for scar endometriosis either before or af-
ter the operation, information on medical treatment
and recurrence was noted, and all data was analyzed.

Statistical analyses were conducted using
SPSS version 28. The normality of variables was exa-
mined visually (histograms and probability plots) and
analytically  (Kolmogorov-Smirnov/Shapiro-Wilk
tests). Descriptive analyses were provided for vari-
ables showing normal distribution using mean and
standard deviations. For parametric data determined
to have normal distribution based on the Levene test,
means were compared using the Student’s t-test. The
Mann-Whitney U test was used to compare non-nor-
mally distributed parametric and ordinal data. Cate-
gorical data was compared using appropriate metho-
ds such as the Chi-square or Fisher’s exact test (in
cases where the assumptions of the Chi-square test
were not met in cell counts). Cases with a p-value less
than 0.05 were considered statistically significant.

Results

All 32 patients included in the study had a his-
tory of at least one cesarean section, and their most
recent surgeries were cesarean sections. Symptoms
appeared after cesarean delivery in all patients. Sur-
gical excision with clear margins was performed for
all patients (including cases of recurrent scar endo-
metriosis), and the pathological diagnosis for each
excised lesion was endometriosis. The basic cha-
racteristics of the patients are summarized in Tab-
le 1. The mean age of the patients was 34.81+6.52
years, and all of them had undergone cesarean se-
ction with a Pfannenstiel incision. In all scar endo-
metriosis lesions except those involving the rectus
muscle, subcutaneous and fascial tissues were invol-
ved together. Subcutaneous and fascial involvement
was found to be 43.7% in the right corner, 28.1% in
the left corner, 9.4% in the midline, and 18.8% wit-
hin the rectus muscle. Compared to other locations,
scar endometriosis tissue located within the rectus
muscle had larger dimensions, reaching 37+15.62
mm. Recurrence after surgery and resection with re-
peat surgery were detected in 4 patients. One patient
had a concurrent history of endometrioma (Table 1).
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Table 1. The demographic and clinical characteristics
of patients undergoing scar endometriosis surgery

Table 2. Comparison of scar endometriosis findings
between patients who have undergone one cesarean
section and those who have undergone two or more

N=32
Age (years) 34.81+ 6.52
Parity 1.87+0.79
Previous cesarean sections 5(46.9%)
One Caesarean section 14 (43.7%)
Two Caesarean sections 3(9.4%)
Three or more Caesarean sections
Time from cesarean section until the onset of complaints (months) 29.4+ 15.26
Time between the onset of the complaint and scar surgery (months) 16.43+ 14.53
Cqmplaint 30 (93.7%)
Pain ) 25 (78.1%)
Cyclic 5 (15.6%)
Continuous 2 (6.3%)
None 32 (100%)
Palpable mass
Presence of previous or concurrent pelvic endometriosis 1(3.1%)

Location of lesion
Subcutaneous and Fascia Right

14 (43.7%)

Subcutaneous and Fascia Left 9 (28.1%)
Subcutaneous and Fascia Midline 3 (9.4%)
Within the rectus muscle 6(18.8%)
Ultrasound size of the lesion (mm) 28.81+ 10.25
Subcutaneous and Fascia Right 27.14+9.23
Subcutaneous and Fascia Left
Subcutaneous and Fascia Midline 25444 5.02
Within the rectus muscle 30.33£9.5
37+15.62
Duration of hospital stay (days) 2.4+ 1.01
Presence of recurrence 4 (12.5%)
The pathological size of the lesion removed postoperatively (mm) 40.78+ 13.97
CA 125 Values 21.09+15.25

cesarean sections

1 previous cesarean 2 or more previous P value
section (n= 15) cesarean sections
(n=17)

Age 34.93+6.16 34.7+£7.01 0.924
Time from cesarean section until 23.13+15.82 10.53+10.54 0.015*
the onset of complaint (months)
Time between the onset of the 25.29+11.88 0.116
complaint and scar surgery 34.07+17.62
(months)
Complaint (Pain)

Cyclic 12 (80%) 13 (76.5%)

Continuous 2(13.3%) 3 (17.6%) 0.944

None 1 (6.7%) 1(5.9%)
Location of lesion

Subcutaneous and Fascia Right 5(33.4%) 9 (53%)

Subcutaneous and Fascia Left 6 (40%) 3(17.6%) 0.392

Subcutaneous and Fascia 2 (13.3%) 1(5.9%)
Midline 2(13.3%) 4(23.5%)

Within the rectus muscle
Ultrasound size of the lesion (mm) 27.24+10.98 30.244+9.67 0.412
Duration of hospital stay (days) 2.33+0.61 2.47+1.28 0.708
The pathological size of the lesion 39+10.38 42.35+16.68 0.129
removed postoperatively (mm)
CA 125 Values 25.33+20.54 17.35+7.04 0.171

The data is presented as mean+standard deviation

The data is presented as mean+standard deviation
and numerically (%)

The patients were divided into two groups:
those who had undergone one cesarean section
and those who had undergone two or more cesare-
an sections. The time elapsed between cesarean se-
ction and the onset of symptoms was found to be
23.13£15.82 months in patients with one previous
cesarean section, while it was 10.53+10.54 mont-
hs in patients who had undergone two or more ce-
sarean sections, and it was statistically signifi-
cantly shorter in patients who had undergone two
or more cesarean sections (p=0.015) (Table 2).

and numerically (%). P<0.05 was considered statisti-
cally significant.

Discussion

In our clinic, all 32 patients who underwent
surgery due to scar endometriosis had a history of
previous cesarean section, although not statisti-
cally significant, the highest involvement was de-
tected in the subcutaneous and fascial tissue in the
right corner (43.7%). Compared to other locati-
ons, the scar endometriosis tissue located within
the rectus muscle reached larger dimensions. Sy-
mptoms of scar endometriosis started statistical-
ly significantly earlier in patients with a history of
2 or more previous cesarean sections (p=0.015).

Studies have largely demonstrated the as-
sociation of scar endometriosis cases with previous
cesarean sections. The reason for this is best expla-
ined by the theory of direct implantation. In many
patients with SE, as in our study, there is no history
or evidence of pelvic endometriosis; this supports the
theory that SE occurs as a result of the implantati-
on of endometrial cells into the incision line during
surgery, especially in cases with previous cesarean
sections.® Compared to other gynecological opera-
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tions, cesarean sections expose endometrial tissue
more and subject it to trauma. Consequently, endo-
metrial cells are implanted into surrounding tissues
and proliferate. They are rarely detected, especially in
subcutaneous and fascial tissue, and occasionally in
the rectus muscle.® Zhang et al. presented 198 cases
of cesarean scar endometriosis and found that lesi-
ons typically occurred at the corners of incision scars.
They attributed this to the difficulty of removing en-
dometrial cells from the corners of incisions during
cesarean sections and suggested that corners should
be more carefully cleaned during cesarean sections.®
In our study, scar endometriosis tissue was particu-
larly detected at a higher rate in the right corner of
the incision line. While it may vary depending on
which hand the surgeon uses, operations are general-
ly performed from the patient’s right side. Therefore,
we believe that the incision corner on the side of the
operating surgeon remains in a blind area and is not
adequately cleaned due to insufficient visualization.

In scar endometriosis, patients typically pre-
sent with cyclic pain and palpable mass complaints.®
In our study, 78.1% of patients complained of cyc-
lic pain, 15.6% of continuous pain, and all patients
presented with a palpable mass complaint. Ultraso-
nography, computed tomography (CT), and magnetic
resonance imaging (MRI) are useful for diagnostic
imaging.” While MRI and CT are useful in clarifying
the size of the lesion, fascial involvement and the
depth of lesion invasion, ultrasonography may be ini-
tially preferred due to its lower cost and demonstrated
sufficiency in diagnosis.'” In our study, patients un-
derwent ultrasonographic imaging and no significant
difference was found between the lesion sizes mea-
sured ultrasonographically and those resected with
a safe surgical margin. Therefore, we believe that
ultrasonography is useful in evaluating the size and
invasion of the lesion. Additionally, although not sta-
tistically significant in our study, we found that scar
endometriosis located within the rectus muscle ten-
ded to reach slightly larger sizes compared to those
located subcutaneously. We think this may be due to
increased vascularity in the muscle tissue and the dep-
th of the tissue, which may not be palpable early on.

In one study, the time until scar endometri-
osis symptoms appeared after cesarean section was
found to be 12.0 months (range: 19.0-39.0),"" while
in another study, this period was determined to be
31.6£23.9 months8. In our study, this period was

29.4£15.26 months. When patients were divided into
two groups based on whether they had undergone two
or more cesarean sections or only one, we found that
symptoms of scar endometriosis appeared earlier in
patients who had undergone two or more cesarean
sections (p=0.015). No significant differences were
found between these two groups in terms of lesi-
on location, lesion size, or hospitalization duration.
However, Zhang et al. were unable to find a signifi-
cant difference between the number of previous cesa-
rean sections and this period.® This may be due to the
rapid growth of a small number of endometrial cells
implanted into the incision scar after one cesarean
section, leading to symptoms developing more qui-
ckly during the second and subsequent cesarean sec-
tions due to increased exposure to endometrial tissue.
Studies have shown that scar endometriosis occurs
in reproductive-aged women after cesarean section.'?
The average age in our study was 34.81+£6.52, and
the patients were in the reproductive period. Therefo-
re, it is thought that the growth of scar endometriosis
tissue is hormone-dependent. However, in previous
studies, it has been found that hormonal treatments
do not lead to changes in lesion size.'* In a prospec-
tive study conducted by Seckin et al., patients were
given dienogest, and although there was some reduc-
tion in pain, no change in lesion size was observed.'
Dwivedi et al. conducted immunohistochemical stu-
dies on endometriosis tissue removed from surgical
incision areas and found CK7 and CD10 positivity
in this tissue.’”” Another study has shown that miR-
NA expressions in scar endometriosis tissue are dif-
ferent.'® In this case, the presence or activity of est-
rogen receptors in scar endometriosis tissue and the
absence or passivity of progesterone receptors may
be considered. Another theory is that some proteins,
antigens, and miRNA expressions found in scar en-
dometriosis tissue may reduce the response to hor-
monal treatment. These theories need to be supported
by further pathological immunohistochemical studies
for confirmation. However, according to current li-
terature, the first choice in treatment is surgical ex-
cision instead of hormonal treatment.'” In our clini-
cal practice, we also prefer surgical treatment over
medical treatment in cases of scar endometriosis.
There are also studies reporting that ultrasound-gu-
ided and magnetic resonance-guided high-intensity
focused ultrasound are effective and safe in the tre-
atment of abdominal wall endometriosis."®* Howe-
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ver, more randomized controlled studies are needed
to clearly demonstrate this new treatment method.
The postoperative recurrence rate in scar endomet-
riosis has been reported as 4.5%-11.2%." In our
study, recurrence was detected in 4 patients (12.5%).
Additionally, there are publications indicating a sli-
ght risk of malignancy in scar endometriosis. Alt-
hough the disease evolves slowly (with an average
time of 19.3 years between the initial surgery and
the diagnosis of endometriotic malignant transfor-
mation), scar endometriosis has been reported to
have a very poor prognosis for malignant transfor-
mation, with clear cell carcinoma being the most
common (66.7%).>° Therefore, it is recommen-
ded to excise the lesion with an appropriate margin
of resection according to the extent of the lesion.

The strength of our study is its comprehensive
nature, demonstrating a long period in a tertiary cen-
ter. However, the retrospective design and the lack of
immunohistochemical studies in the tissue are limita-
tions of our study.

Conclusion

In conclusion, scar endometriosis following
cesarean sections is becoming an increasingly serious
health concern with the rising incidence of cesarean
deliveries. The scar endometriosis can be seen earlier
and more severely in cases with multiple C/S and it
is seen more frequently in the right corner, which is
the side of the primary surgeon. Based on the implan-
tation theory, we recommend careful washing of the
incision corners during cesarean sections to prevent
scar endometriosis formation, and the use of separa-
te needles for closing the uterus, fascia, and abdomi-
nal wall. We emphasize the importance of complete
excision of the lesion with a clean surgical margin
during scar endometriosis surgery to prevent recur-
rence. In order for scar endometriosis treatment to be
carried out with non-invasive medical therapy, furt-
her immunohistochemical studies are needed to fully
elucidate the histopathology of scar endometriosis.
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