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Ab s t r Ac t
 Scar endometriosis, a rare but clinically significant condition, arises from the ectopic presence of endometrial tissue in surgical scars following 
gynecological or obstetric procedures. This review aims to consolidate current knowledge on scar endometriosis, encompassing its pathogenesis, 
diagnostic challenges, and diverse management approaches. Imaging techniques, including ultrasound and MRI, play a crucial role in preoperative 
assessment, although definitive diagnosis often relies on histopathological examination post-excision.
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cA s e 1
Clinical History
A 22-year-old woman presented in August 2020 with the complaint 
of pain off and on for the past 3 months in the region of right iliac 
fossa near the scar site. She previously had a cesarean delivery  
1.5 years back. As per her description, pain was maximum in 
intensity during her menstrual phase. On examination, the scar 
appeared healthy with no evidence of erythema, draining sinus, or 
abnormal discoloration. Palpation revealed mild tenderness over 
the scar on the right side with a small palpable nodule, apparently 
in subcutaneous plane.

Imaging Findings
Magnetic resonance imaging (MRI) pelvis was performed with 
IV contrast to assess the region of interest and to localize and 
characterize the lesion clearly. A lesion with irregular margins 
was noted at rectus muscle—subcutaneous plane interface 
deep to right end of the Pfannenstiel incision scar. No extension 
deep to rectus muscle was noted. On T1-TSE sequence with and 
without fat suppression, it appeared predominantly isointense 
to adjacent muscle with few small foci of T1 hyperintensity in 
the intramuscular portion. The lesion was heterogeneously 
hyperintense On T2-TSE and fat-suppressed T2-TSE sequence 
with regions of T1 hyperintensity appearing hyperintense on 
these sequences as well. On diffusion-weighted image (DWI), 
the lesion appeared hyperintense while on apparent diffusion 
coefficient (ADC) map images, an intermediate signal was 
observed. Appearances on DWI and ADC were similar to that 
uterine endometrium. Intense and heterogeneous postcontrast 
enhancement was noted within the lesion on postcontrast T1-TSE 
with fat saturation (Fig. 1). 

Management
Given the characteristic clinical picture and MRI findings, the patient 
was advised for fine needle aspiration cytology (FNAC) procedure 
for confirmation. The FNAC procedure too was suggestive of 
endometriosis based on the visualization of endometrial glands in 
the smear. The patient was advised surgical excision but she opted 
to go for Ultrasound sonography (USG)-guided ethanol injection 
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Fig. 1: Histopathology of biopsy from scar site lesion demonstrating 
endometrial glands and stroma
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and medical management. Symptomatic relief was reported by the 
patient on 1 month follow-up (Fig. 2).

cA s e 2
Clinical History
A 24-year-old female presented with a palpable lump in the anterior 
abdominal wall near the scar of previous cesarean section (CS) 
on right side, which she detected incidentally 1 month back. She 
reported mild discomfort/dull pain in the region with no evident 
relation with menstruation. She had a history of cesarean delivery 
3 years back. Other medical history was not significant.

On examination, no evident skin/scar site abnormality 
was detected. On palpation, a small mass was noted lying in 
subcutaneous plane. No evident tenderness was noted in the 
region. Given the non-specific clinical complaints, MRI was advised 
for lesion characterization and look for deeper infiltration (Fig. 3).

Imaging Findings
MRI revealed a speculated mass lesion measuring approximately  
27 × 28 mm lying predominantly in subcutaneous plane deep to CS 

scar on the right side. On T1-TSE, the lesion appeared intermediate 
in signal intensity with small foci of hyperintensity while it appeared 
partly hyperintense and partly hypointense on T2WI. Hyperintensity 
was noted within the lesion on DWI and ADc. On T1FS Wi, the lesion 
appeared predominantly hyperintense in signal with evidence of 
mild postcontrast enhancement evident from relative increase in 
signal intensity of lesion with respect to adjacent musculature. On 
gradient images, there were irregular areas of signal loss suggesting 
hemosiderin deposition along. A dynamic contrast scan would 
have made it easier to evaluate contrast enhancement, but was 
not acquired since the sequence was not incorporated in routine 
pelvic MR imaging (Fig. 4).

Management
Based on MR imaging features, a possibility of scar endometriosis 
was given with a recommendation of confirmation on FNAC/Biospy. 
FNAC confirmed the diagnosis. The lesion was removed surgically 
and postoperative histopathological examination reconfirmed 
the diagnosis. 

Histopathological Examination
The sections examined show endometrial glands and stroma. The 
endometrial lining has cuboidal to low columnar epithelial cells with 
cellular stroma. The nuclei are round to oval, have inconspicuous 
to conspicuous nucleoli and mild cytoplasm. 

No granuloma or atypia is seen on the sections examined.
Sections taken from lower segment cesarean section (LSCS) 

scar are suggestive of endometriosis (Fig. 5).

sc A r en d o m e t r i o s i s

Introduction
International classification of diseases defined endometriosis as 
“a disease characterized by the presence of tissue resembling 
endometrium (the lining of the uterus) outside the uterus”1 Ovaries 
and pelvic peritoneum are the most common host sites for ectopic 
endometrium, but a number of extrapelvic organ systems, such as 
gastrointestinal tract, the urinary tract, the respiratory system, and 
parietal wall have been reported in the literature.2–4 Abdominal 
wall endometriosis (AWE) which represents the presence of ectopic 
endometrial tissue in the subcutaneous and/or muscle of the 

Fig. 2: Histopathological image from the scar site showing endometrial 
glands and stroma. endometrial lining has cuboidal and low columnar 
epithelial cells

Fig. 3: Axial T1WI image of MRI pelvis demonstrating an irregular 
margined lesion in the LSCS scar site on right aspect

Fig. 4: Axial T1 postcontrast image of MRI pelvis demonstrating 
differential postcontrast enhancement within the LSCS scar site lesion 
in comparison with anterior abdominal muscle
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abdominal wall is one of the least encountered entities and cesarean 
scar endometriosis (CSE), that is, AWE associated with CS scar is 
the most common of the lot; especially because of ever-increasing 
number of CSs being performed globally.5–8

Epidemiology
Endometriosis affects women of reproductive age-group and 
has been reported to affect 2–8% of the general population.9 The 
reported incidence of CSE is 0.03–0.45% and the risk for developing 
endometriosis after cesarean section is 0.1% according to study by 
Andolf et al.10,11

Pathophysiology
Many theories pertaining to pathophysiology of AWE have been 
proposed but direct implantation from prior pelvic surgery  
(e.g., hysterectomy, CS, etc.) in women of reproductive age-group 
is believed to be the most common cause. During such surgeries 
the endometrial tissue might be inoculated along the site incision 
and thereafter with the help of hormonal influences and nutrients 
from adjacent vasculature, the endometrial cells survive and 
proliferate leading to CSE.12 However, AWE has also been reported in 
patients without prior history of surgery, an alternative hypothesis, 
such as tissue metaplasia and stem cell migration has been 
suggested.13

This ectopic endometrial tissue behaves more or less in tune 
with uterine endometrium, because of estrogen and progesterone 
receptors mediate their responsiveness to hormonal changes 
taking place during menstrual cycle. Therefore, the endometriotic 
tissue shows thickening, destruction, and menstrual bleeding 
during menstrual periods leading to the typical cyclical nature of 
symptoms associated with the condition.14,15 Mean latency period, 
that is, duration between cesarean section and symptom onset 
has been reported around 31.6 ± 23.9 months;12,16,17 however, case 
reports with symptom onset even after 22 years are available in 
the literature.18

Clinical Features
Most common clinical presentation is that of cyclical pain, a 
palpable lump at or near the level of the scar in a patient with 
history of cesarean section or similar gynecological procedures.19 
Size of the lump may vary in volume according to the menstrual 

cycle.20 Patients might also present with tenderness along scar line, 
chronic pelvic pain or even skin changes like ecchymosis at scar site 
during menstruation or hyperpigmentation of a scar (with/without 
small local nodules).10

Role of Imaging
Diagnosis of this condition remains elusive and challenging for 
clinicians as well as the radiologists due to low (as low as 20%) 
preoperative diagnostic rates especially in those with atypical 
symptoms.21 Nonetheless, imaging is commonly utilized to alleviate 
the concerns of underlying neoplasm in patients presenting with 
lump. Sonography, computerized tomography (CT) scan, and MRI 
are the main modalities utilized for this end. 

General Features
Keeping in mind a few of the following general characteristics of 
the lesion on imaging will help in arriving at the correct diagnosis. 
Women with reproductive age-group presenting with lump 
in abdominal/pelvic wall near scar from incision of previous 
operative procedure, along with cyclical pain that corresponds to 
patient’s menstrual cycle history should raise the suspicion for scar 
endometriosis. The lesions might occur at scar site proper or in 
subcutaneous plane or within the musculature of abdominal wall. 
Involvement of deeper layers is common and describing the extent 
of infiltration in radiology report would be relevant for planning 
surgical procedure. These lesions are reported to be more frequently 
associated with Pfannenstiel incision than a vertical incision and 
have commonly been reported to lie at the corner of the scar 
probably because endometrial cells are less easily washed from the 
corners of the incisions during CS.12 Presence of multiple lesions 
along the scar site on imaging increases the confidence regarding 
diagnosis.22 Because the lesions of CSE are constantly under the 
influence of varying hormones levels during menstrual cycles, 
radiologists should be wary of differing appearances according 
to phase of menstrual cycle during imaging. Appearances are also 
affected by cyclical hemorrhage leading to local inflammation and 
chronicity of lesion leading to associated fibrosis.23

Sonography
Ultrasound sonography is the most commonly screening modality 
for the evaluation of such patients mostly because of its availability 
and low cost. Appearance on sonography are however non-specific 
with variable patterns described in the literature. On gray scale 
sonography the lesions might appear as mass with well or poorly 
defined margins having variable echogenicity; though hypoechoic 
appearance in most commonly described, hyperechoic appearances 
have also been reported.14 The lesions might have internal 
cystic changes and usually appear heterogeneous.24,25 Variable 
echogenicity appears to be the result of varying proportions of 
fibrosis and intralesional hemorrhage.26 On Doppler examination, 
many studies have reported predominant peripheral vascularity 
distribution or a vascular pedicle which helps in differentiating this 
entity from hematoma and abscess.21,27

Computed Tomography Scan
An MRI examination would be an appropriate investigation to order 
in this subset of patients due to radiation concerns. However, A 
CT might be ordered to assess cases with non-specific symptoms 
and clinical dilemma. Nevertheless, CT has been said to be better 
at delineating lesions that lie within the musculature.28 A soft 
tissue density mass with streaky margins and mild-moderate 

Fig. 5: Postcontrast enhancement
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enhancement is the most common CT appearance described in 
the literature.27,28

Attenuation on non-contrast can vary and hyperattenuating 
regions corresponding to hemorrhagic areas within the lesion 
can be present giving it a heterogeneous appearance.21 Due to 
non-specific imaging appearances and limited capability of soft 
tissue characterization USG and CT have been reported to have 
low diagnostic rates correctly diagnosis.21

Magnetic Resonance Imaging
But due to excellent soft tissue contrast, MRI has an edge over CT 
and USG to distinguish masses that imitate endometriosis and 
also to identify small lesions.29 On T1Wi with fat saturation lesions 
typically appear heterogeneously hyperintense.21,27,30 Appearance 
of a T1 isointense (to muscles) lesion with intralesional areas of T1 
hyperintensity corresponding to sub-acute hemorrhage might 
be present.31 Variable appearances on T2 have been described 
since T2 signal characteristic depend on the amount of glandular, 
fibrotic, and hemorrhagic component.32 However, on T2WI, the most 
common description is that of a T2 hyperintense lesion wherein 
low-signal areas might be present corresponding to hemosiderin 
deposition.33,34 Hemosiderin deposition due to recurrent and chronic 
bleeding will be hypointense on T1- and T2-weighted image while 
T2* GRE will demonstrate hemosiderin deposition with blooming/
susceptibility artifact. Chronic lesions show diffusely reduced signal 
on T2WI due to increased fibrotic component.35 On postcontrast 
T1FS images, the lesions commonly show intense postcontrast 
enhancement which is usually heterogeneous. Omer Onbas et al. 
studied 14 patients including those with AWE (57%) and deep pelvic 
endometriosis (43%), and found that enhancement –time curves of 
AWE lesions and endometrium showed significant correlation with 
each other. Based on these findings, they suggested that ectopic 
nodular endometriosis can easily be identified with dynamic MRI and 
might be used to differentiate nodular endometriosis from the other 
pathologic conditions of abdominal wall and pelvis.36 Though utility 
of DWI in CSE has not been extensively studied, Busard et al. reported 
reduced ADC values in comparison to that of adjacent musculature in 
five of the patients.30 Since the lesions respond to patient’s hormonal 
milieu; ADC value of lesions may vary according to menstrual phase 
in a manner the ADC value of normal endometrium varies according 
to menstrual phase.37 Still, a previous study reported that ADC values 
AWE was significantly lower than that of lesions desmoid tumors 
and nodular fasciitis; a finding which can help differentiation when 
clinical manifestations are non-specific.38

Complication
Malignant transformation (most commonly clear cell carcinomas or 
endometrioid carcinomas) is rare and likely to occur in 0.3–1% of the 

cases of endometriosis, 80% of which are located in the ovary.39 The 
median time-lag from the first surgery to the diagnosis of cancer 
as reported in PRISMA trial was about was 19 years.39 Recent and 
progressive increase in lesion size or finding enlarged lymph nodes 
in expected lymphatic drainage territory on imaging should prompt 
clinician to exclude neoplasia.40,41

Management
Though imaging characterization provides important clues for 
diagnosis of this condition; for final diagnosis, demonstration of 
endometriotic glands in any layer of the abdominal wall is required 
many a times especially when history is very atypical. Ultrasound 
sonography can be helpful in guiding needle placement for a 
successful FNAC. However, owing to low yield of FNAC especially in 
the case of fibrotic lesions core biopsy might be required.42

On management, the front choice is between surgical and 
medical treatment. The latter, however, is commonly considered a 
gold standard since it offers a definitive solution to patient’s ailment 
and symptoms. Surgical excision with wide excision margins has 
been recommended to prevent local recurrence.43,44 However, not 
all patients will be willing for surgery. They may be offered hormone 
suppression therapy with GnRH analogs or by administering a 
combination of progesterone and OCP. This regimen may also be 
used in postoperative patients to reduce the risk the recurrence or 
delay new growth.

Some minimally invasive procedures have come up in the 
past few years such as sclerotherapy with USG-guided ethanol 
injection and high-intensity focused ultrasound ablation (HIFUA). 
Blood loss and abdominal wall defect following wide excision can 
be avoided but at a cost of certain risk of recurrence following 
these procedures. Recurrence rates following HIFUA and USG-
guided ethanol injection have been reported to be 3.9 and 14.9%, 
respectively.45–47 Despite multiple treatment options, larger lesions 
which are more than 3 cm in size will require surgery for definitive 
diagnosis and management.48,49

Differential Diagnosis
Principal differential diagnosis on imaging in desmoids tumor 
which can have similar appearances to scar endometriosis across 
modalities.49 But, patients with desmoids tumors lack typical 
clinical history of cyclical pain and are usually associated with 
Gardner syndrome and fibromatosis.50,51 In case the clinical 
profile and imaging are not helpful; diagnosis can be confirmed 
on histopathology. Other differential diagnoses that need to be 
kept in mind are suture granuloma, incisional hernia, keloid scar, 
hematoma, lipoma, abscess, and metastatic implants.21 Careful 
clinical and imaging evaluation might help in excluding these 
conditions (Table 1).

Table 1: Differential diagnosis of clinical features
Diagnosis Clinical features Common/key imaging features
Desmoid tumor May have association with Gardner 

syndrome 
Palpable lump and do not typically 
have cyclical pain

USG: Lobulated and homogeneously hypoechoic lesion 
CT: Variably enhancing lesion with well/Ill-defined margins which might appear 
relatively dense on non-contrast CT
MRI: Variably enhancing (usually hypoenhancing) mass with signal characteristics 
depending on histological composition. (a) Collagen: Low on T1/T2WI. (b) Cellular/
Myxoid: Low T1 and In-homogeneously high T2 signal

Suture granuloma Palpable +/– tender mass at suture 
site

USG: Hypoechoic lesion with associated hyperechoic structure (parallel  
hyperechoic rail-like morphology) and variable vascularity

(Contd...)
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