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Abstract

AIM: To highlight sonographic and clinical character-
istics of scar endometrioma with special emphasis on
size-related features.

METHODS: Thirty women (mean age 30.6 years,
range 20-42 years) with 33 scar endometriomas (mean
diameter 27.1 mm, range 7-60 mm) were consecutively
studied by Sonography and Color Doppler examination
prior to surgery. Pathological examination was available
in all cases.

RESULTS: The most frequent (24 of 33 nodules, 74%)
sonographic B-mode aspect of endometrioma was that
of an inhomogenously hypoechoic roundish nodule with
fibrotic changes (in the form of hyperechoic spots or
strands), a peripheral inflammatory hyperechoic ring,
spiculated margins and a single vascular pedicle enter-
ing the mass at the periphery. On average, 1.6 cesare-
an sections were recorded per patient (range 1-3). The
median interval between the last cesarean section and
admission to hospital was 36 mo (range 12-120 mo)
and the median duration of symptoms before admission
was 25.7 mo (range 0.5-80 mo). 13 patients had 13
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large endometriomas (= 30 mm) with a mean lesion
diameter of 41.3 £ 9.02 mm (range 30-60 mm). Seven-
teen women had 20 small endometriomas with a mean
lesion size of 18.2 = 5.17 mm (range 7-26 mm). The
mean interval between the last cesarean section and
admission to hospital (66.0 mo vs 39.6 mo, P < 0.01)
and the mean duration of symptoms before admission
(43.0 mo vs 17.4 mo, P < 0.01) were significantly lon-
ger in patients with large endometriomas; in addition,
a statistically significant higher percentage of patients
with large implants had undergone previous inconclu-
sive diagnostic examinations, including either computed
tomography/magnetic resonance imaging/fine needle
biopsy/laparoscopy (38.4% vs 0%, P < 0.05). On so-
nography, large endometriomas showed frequent cystic
portions and fistulous tracts (P < 0.02), loss of round/
oval shape (P < 0.04) along with increased vascularity (P
< 0.04).

CONCLUSION: Endometrioma near cesarean section
scar is an often neglected disease, but knowledge of its
clinical and sonographic findings may prevent a delay in
diagnosis that typically occurs in patients with larger (=
3 cm) endometriomas.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Subcutaneous endometriosis near cesarean delivery scar
(so-called “scar endometrioma”) is a rare form of extra-
pelvic endometriosis, occurring in 0.03% to 1.5% of all
women who have had cesarean deliveries' *. Although
for extrapelvic endometriosis it has been suggested that
multipotential mesenchymal cells may undergo meta-
plasia into endometriosis, in the case of endometrioma
near a Pfannenstiel incision, the most likely explanation
is inadvertent transportation of endometrial cells during
cesarean section . An iatrogenic origin has also been
proposed in the case of endometriotic implants occur-
ring after hysterectomy'” appendectomym, laparoscopic
trocar tract' ", needle tract amniocentesis ' and perineal
episiotomy incision'"”

On a clinical basis, the most typical finding is a pal-
pable small mass near the cesarean section scar becoming
painful with menses"™">'.

However, the comparative rarity of scar endome-
trioma may represent a major factor explaining why the
correct diagnosis is frequently ovetlooked by both clini-
cians" and radiologistsm’m]. Moreover, endometriosis of
the abdominal wall may be a diagnostic challenge since a
variety of pathologic conditions (a suture granuloma, an
incisional hernia, a primary or metastatic cancer) should
be taken into account in the differential diagnosis' ",

The aim of this study was to report on a large series
of scar endometriomas by highlighting the clinical and
sonographic characteristics of this neglected disease.

MATERIALS AND METHODS

Thirty women (mean age 30.6 years, range 20-42 years)
with 33 scar endometriomas were consecutively seen at
the Ultrasound Unit between June 1999 and April 2010.
All of the patients underwent wide surgical excision and
pathologic analysis of all surgical specimens was available.

In each patient the following parameters were deter-
mined: (1) historical data: number of cesarean sections,
time from both last cesarean section and onset of symp-
toms before admission, known pelvic endometriosis,
inconclusive previous diagnostic exams other than sonog-
raphy [computed tomography (CT), magnetic resonance
imaging (MRI), fine needle biopsy (FNB), laparoscopy],
previous pelvic/abdominal surgery related to painful
symptoms, characteristics of pain (cyclic with menses s
continuous); (2) clinical data: physical examination at entry
(palpability of nodule/s); and (3) sonographic and color
doppler findings: lesion size, site, echotexture, margins,
presence of vascular pedicle/s, presence of central vascu-
larity and values of resistive index (RI) of arterial flow:

In all patients, sonographic examination was carried
out by a single operator (Francica G) with high frequency
probes (7.5 MHz up to 12 MHz) with the sonographic
machines available over the study time period (Logic
500, Logic 700 Expert Series, Logic 7, Logic 9, GE
Healthcare, Milwaukee, W1, USA). After 2004, only high-
frequency wide band electronic transducers along with
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spatial compound and tissue harmonic imaging modali-
ties were used.

Color Doppler parameters were set to detect low blood
flow velocities (PREF 500-1000 Hz, Wall filter 50 Hz, High
filters for color-ss-echo priority and color persistence); RI
of arterial flow (if detectable) was expressed as the mean
of 2 measurements.

For the purpose of comparison, a large scar endome-
trioma was considered if the widest nodule diameter was
equal to or greater than 30 mm.

Fishet’s exact test and ;{Z test for categorical data and
the unpaired #test for continuous variables were used for
statistical analysis. P values < 0.05 were considered statis-
tically significant.

The institutional ethics committee of the authot’s
hospital approved the study design, and written consent
to participate in the study was obtained from all patients.

RESULTS

The 33 endometriomas had a mean diameter of 27.1 mm
(range 7-60 mm); twenty-six nodules (78.7%) were locat-
ed between subcutaneous fat and the muscular sheath; in
three cases (9.1%) both the subcutaneous and muscular
plane were infiltrated; two endometriomas (6.1%) were
purely subcutaneous and two more nodules (6.1%) were
entrapped in the muscular layer of the abdominal wall.
Endometriomas did not show a preferential distribution
along the incision scar: 16 nodules were located on the
right, 14 on the left and 3 on the midline.

Thirteen patients (43%) had 13 large endometriomas
(= 30 mm) with a mean lesion diameter of 41.3 £ 9.02
mm (range 30-60 mm). Seventeen women (56.7%) had 20
small endometriomas with a mean lesion size of 18.2 £
5.17 mm (range 7-26 mm). One subject had a 10-mm sat-
ellite nodule near the largest endometrioma of this series
(60 mm).

Clinical findings

On average, 1.6 cesarean sections were recorded per pa-
tient (range 1-3). The median interval between the last
cesarean section and admission to hospital was 36 mo
(range 12-120 mo) and the median duration of symp-
toms before admission was 25.7 mo (range 0.5-80 mo).
A history of previous pelvic endomettiosis was rarely re-
ported (two cases, 6.0%). At entry, abdominal wall lesions
were palpable in all cases but one, an obese patient with
a 7-mm nodule. Cyclic pain with menses associated with
a palpable mass was recorded in 24 cases (80%); in the
remaining 6 patients, pain was described as continuous.

In Table 1, the clinical and demogtaphic findings are
shown according to endometrioma size.

Patients with endometriomas larger than 3 cm had a
longer mean interval between the last cesarean section and
admission to hospital (66.0 mo »s 36 mo, P < 0.01) and
mean duration of symptoms before admission (43.0 mo ss
17.4 mo, P < 0.01) when compared with patients bearing
smaller endometriomas. In addition, a statistically signifi-
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Table 1 Clinical data of patients with large and small scar endometriomas

Clinical data L-SE (13 cases with S-SE (17 cases with P
13 nodules) 20 nodules)

Mean age (yr) (range) 31.3 (22-39) 30.8 (20-42) NS
No. of cesarean sections (range) 1.8 (1-3) 1.5 (1-3) NS
Time since last cesarean section (mo) 66.0 £29.5 39.6 £18.0 <0.01
Onset of symptoms (mo before admission) 43.0+29.0 17.4 £20.0 <0.01
Known pelvic endometriosis 2 1 NS
Previous pelvic/abdominal surgery 2 0 NS
Inconclusive previous diagnostic exams' 5 0 <0.05
Continuous pain 4 2 NS
Cyclic pain 8 14 NS

'Either computed tomography/magnetic resonance imaging/fine needle biopsy/laparoscopy. L-SE: Large scar

endometrioma; S-SE: Small scar endometrioma; NS: Not significant.

_ AO

100%

Figure 1 A 32-year-old-woman with 6-mo of cyclic pain two years after a cesarean delivery. A: A small (2 cm) scar endometrioma is displayed at sonography
located in the subcutaneous fat (S) with typical features: a roundish nodule, hypoechoic with fibrotic spots (the thick one is indicated by a white arrowhead), spiculated
margins infiltrating the sheath (white arrows) of the rectus abdominis (M); B: An inflammatory hyperechoic ring (between white arrows) circumscribes almost the entire

endometrioma.

cant higher percentage of patients with large endomettio-
mas (38.4% vs 0%, P < 0.05) had undergone inconclusive
diagnostic examinations elsewhere [CT (1 case), MRI (2
cases)/FNB (1 case)/laparoscopy (twice in 1 case)] that
were aimed at clarifying the origin of lower abdominal
pain.

Although not statistically significant, patients with
larger endometriomas more often complained of contin-
uous pain associated with a palpable mass (33.3%) than
cases with small lesions (12.5%). In addition, surgical
interventions for “bowel adhesions” that had not amelio-
rated patients’ symptoms were recorded in 2 cases (16.6%0)
with large implants. At the time of writing, no relapse of
endometriosis was recorded in either group.

Sonography and color Doppler findings
The most frequent B-mode aspect of endometrioma was
that of an inhomogenously hypoechoic roundish nodule
with fibrotic changes (in the form of hyperechoic spots
or strands), a peripheral hyperechoic ring (complete or in-
complete), spiculated margins, and a single vascular pedicle
entering the mass at the periphery (Figures 1 and 2) with a
mean RI of 0.78. This sonographic pattern was identified
in 24 of 33 scar endometriomas (74%).

In the remaining 9 nodules (26%), all greater than 3 cm,
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Figure 2 A small endometrioma with the typical single vascular pedicle
entering the mass at the periphery. No central vascularisation is observed.
Doppler demonstrates high resistance arterial flow (resistive index > 0.7).

a more elongated and irregular shape along with a more
heterogenous echostructure and the presence of internal
small cystic areas and/or fistulous tracts towards either
the skin or the muscle (Figures 3 and 4) were observed.
Multiple vascular pedicles associated with increased cen-
tral vascularisation were also observed (Figure 5). In two
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Table 2 Sonographic color Doppler findings in patients with large and small scar endometriomas

L-SE (13 nodules) S-SE (20 nodules) P
US findings
Size (mean * SD) 41.3 £9.02 18.2+5.17
Echotexture
Hypoechoic with hyperechoic spots/strands 11 19 NS
Cystic portions and/or fistulous tract 7 1 <0.02
Peripheral hyperechoic ring (absent/ present) 1/12 7/13 NS
Margins (spiculated-infiltrating) 9 14 NS
Loss of oval or round shape 4 0 <0.04
Color doppler findings
Resistive index (mean + SD) 0.75 +0.08 0.66 £ 0.16 NS
Multiple vascular pedicles 8 2 <0.04
Central vascularisation 8 2 <0.04

L-SE: Large scar endometrioma; S-SE: Small scar endometrioma; NS: Not significant.

Figure 3 A 30-year-old woman with a long history (84 mo) of continuous
pain in the lower abdomen and two previous non-diagnostic laparoscopic
examinations. In the abdominal wall (between the subcutaneous fat and the
muscle), US exam discloses a 4-cm, ovoid hypoechoic endometrioma with a
linear fistulous tract (arrow) emerging from the posterior aspect of the lesion
and transgressing the muscular plane.

small endometriomas (7 and 14 mm) Doppler signals
were not demonstrated.

To sum up, large endometriomas showed frequent
cystic portions and fistulous tracts (P < 0.02), loss of
round/oval shape (P < 0.04) along with increased vascu-
larity (P < 0.04) (Table 2).

During the same time period, seven surgically-proved
lesions near cesarean section scars were correctly identi-
fied as non-endometrioma nodules (1 metastasis, 2 inci-
sional hernias, 1 abscess, 2 chronic inflammation, and 1
desmoid tumor).

DISCUSSION

Endometriosis of the abdominal wall arising on a Pfan-
nenstiel incision represents an often neglected disease!”
which is more prevalent than previously reported, espe-
cially if one considers the increasing cesarean section rate
in Western countries' ™',

Sonographic and Doppler characteristics of scar endo-
metrioma desctibed in the literaturel " are very differ-

ent from the usual sonographic appearance of pelvic en-
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dometriosis: classic-appearing adnexal endometriomas are
cystic-like masses with round shape, regular margins, thick
walls, and homogeneous low-level internal echoes' >,
In contrast, scar endometriomas present as solid masses,
inhomogeneously hypoechoic with a fibrotic component
appearing as either tiny hyperechoic spots or thick hy-
petechoic strands and irregularly, often frankly spiculated
margins; vascularity may be appreciated by Color Doppler
in most of the masses, whereas cystic changes have been
rarely reported***, Moreover, in most cases perilesional
hyperechoic rings (due to inflammatory reaction triggered
by monthly haemorrhage in adjacent tissues) complete or
incomplete may be appreciated' !,

The present study confirmed the peculiar clinical and
sonographic presentation of these lesions, but also dem-
onstrated that large lesions (= 30 mm) displayed some
clinical and sonographic characteristics which are differ-
ent from the above-mentioned classic pattern.

Indeed, when compared to patients with smaller le-
sions, women with a large endometrioma showed a medi-
cal history characterized by a longer interval between
both the last cesarean delivery and the onset of painful
symptoms before hospital admission. Of note, they tend-
ed to complain of continuous pain instead of cyclic pain
with menses and to more often undergo more expensive
imaging examinations (CT/MRI) and invasive diagnos-
tic (FNB/laparoscopy) and therapeutic (e.g., surgery for
bowel adhesions) procedures without obtaining either a
correct diagnosis or resolution of their illness.

In addition, implant size = 30 mm was associated
with peculiar sonographic features of endometriomas
that showed more frequent small cystic areas, fistulous
digitations and loss of the usual round/oval shape. Color
Doppler examination showed multiple vascular pedicles
entering the mass from different points and an abundant
central vascularisation in contrast with the single vascular
pedicle and scarce or absent intralesional vessels seen
in smaller scar endometriomas. A likely explanation for
these phenomena may rely on the longstanding cyclic
bouts of haemorrhage facilitating both accumulation
of larger fluid collections and loss of the initial nodular
shape of the lesions due to inflammatory and fibrotic
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Figure 4 A 35-year-old woman with 52-mo of cyclic pain (after a cesarean
delivery 2 years previously) that was not relieved by a surgical interven-
tion for “intestinal adhesions” performed 44 mo before admission. A: US
displays a huge (widest diameter: 60 mm), heterogeneous, irregularly-shaped
mass occupying (between white arrows) the entire abdominal subcutaneous fat
thickness and infiltrating the underlying muscle; B: A cystic area is seen along
the posterior aspect of the mass (arrow); C: Cut surface of the surgical speci-
men: note the irregular shape of the highly vascularised mass with margins
infiltrating adjacent tissues, the huge amount of white fibrotic strands and the
multiple, well-defined haemorrhagic cystic collections (black arrows point out
the greatest collections).

changes in the surrounding tissues triggered by haemor-
rhage itself.

The development of a fistulous tract may be regarded
as a consequence of the infiltrative course of this chronic
inflammatory process, a feature that further contributes
to the irregular shape of endometriomas. An increase in
vasculature density, which can be detected more easily on
Color Doppler, is another obvious result of increasing
nodule size over time.

If one considers that 43% of cases included in the
present series had large endometriomas (= 3 cm) at the

(49

Jgai::;d‘;ng@ WJR | www.wjgnet.com

139

Francica G. Mapping of liver-enriched transcription factors

Figure 5 A 32-year-old woman with large scar endometrioma. Color Dop-
pler exam displays multiple vascular poles entering the mass from different
points and intralesional vascularisation.

time of diagnosis, this pathologic entity is a truly over-
looked diagnosis with several consequences. Firstly, the
masses in the abdominal wall are allowed to grow, a con-
dition that brings about a change in the characteristics of
both pain (from cyclic to continuous) and sonographic
findings (more irregularly-shaped, heterogeneous lesions
with cystic ateas, fistulous tracts, and more abundant
vascularisation). In turn, this entails widening of the dif-
ferential diagnosis gamut between benign and malignant
conditions, thus baffling physicians and radiologists
further. Secondly, patients are bound to undergo more
frequent inconclusive diagnostic work-ups with costly (i.e.,
CT/MRI) and sometimes invasive exams (i.e., FNB/lapa-
roscopy). Thirdly, unnecessary abdominal surgery may be
performed to relieve painful abdominal symptoms.

In addition, although the malignant transformation
of abdominal wall endometrioma has not been clearly
elucidated, owing to its rarity, such an eventuality should
always be considered™?; therefore eatly detection and
prompt treatment are mandatory.

Although scar endometrioma is a challenging diag-
nosis, only the first three cases in the present series were
misdiagnosed (suture granulomas and sarcoma) at the
beginning of this study. Since then every occupying-space
lesion in the abdominal wall near a cesarean section inci-
sion in a patient with chronic abdominal pain (either cy-
clic or continuous) was considered a likely endometrioma,
and all 27 subsequent patients were correctly diagnosed
prior to operation. Moreover, seven non-endometrioma
nodules near cesarean section scars were correctly identi-
fied during the same time period. Detailed clinical his-
tory and accurate physical and sonographic examination
were the clues to the high diagnostic accuracy achieved,;
furthermore, none of the cases underwent CT, MRI and
FNB in the diagnostic work-up and surgery, which is the
sole form of effective therapy in abdominal wall endo-
metriosis ™", was not delayed. Although CT and MRI
features of scar endometrioma have been described, they

20,2728
: l. furthermore,

often provide only aspecific findings
in the Author’s opinion, evaluation of disease extent in
musculo-cutaneous planes of the abdominal wall (one

of the main alleged reasons to perform CT and/or MRI)
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may be assessed nowadays by electronic wide-band high
frequency sonographic probes as accurately as by CT
and/or MRI. Some authots have proposed FNB to be
a valuable diagnostic tool for scar endometrioma™”’ 30]
however, inconclusive data have also been obtalned[31J
This was true for one of the studied patients who under-
went FNB with an inconclusive diagnosis several months
before admission.

In conclusion, the clinical scenario (palpable mass
near cesarean section scar and pain, especially if cyclic
with menses) along with a careful sonographic examina-
tion of the entire abdominal wall of the lower quadrants,
taking into account all the suggestive sonographic fea-
tures, even if they might differ according to endometriot-
ic implant size, are sufficient for a confident preoperative
diagnosis of abdominal wall endometrioma.
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