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GENERAL GYNECOLOGY

Abdominal wall endometriosis: 12 years of experience at a
large academic institution
Amanda M. Ecker, MD; Nicole M. Donnellan, MD; Jonathan P. Shepherd, MD, MSc; Ted T. M. Lee, MD

OBJECTIVE: The objective of the study was to review patient char- between the increasing numbers of open abdominal surgeries and the

acteristics and intraoperative findings for excised cases of abdominal
wall endometriosis (AWE).

STUDY DESIGN: A 12 year medical record search was performed for
cases of excised AWE, and the diagnosis was confirmed on patho-
logical specimen. Descriptive data were collected and analyzed.

RESULTS: Of 65 patients included, the primary clinical presentation was
abdominal pain and/or a mass/lump (73.8% and 63.1%, respectively).
Most patients had a history of cesarean section (81.5%) but 6 patients
(9.2%) had no prior surgery. Time from the initial surgery to presentation
ranged from 1 to 32 years (median, 7.0 years), and time from the most
recent relevant surgery ranged from 1 to 32 years (median, 4.0 years).
Five patients (7.7%) required mesh for fascial closure following the
resection of the AWE. We were unable to demonstrate a correlation
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time to presentation or depth of involvement. Age, body mass index, and
parity also were not predictive of depth of involvement. There were
increased rates of umbilical lesions (75% vs 5.6%, P < .001) in
nulliparous compared with multiparous women as well as in women
without a history of cesarean section (66.7% vs 1.9%, P < .001).

CONCLUSION: In women with a mass or pain at a prior incision, the
differential diagnosis should include AWE. Although we were unable to
demonstrate specific characteristics predictive for AWE, a large
portion of our population had a prior cesarean section, suggesting a
correlation.
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ndometriosis is a common gyne-
E cological entity, defined as the
ectopic growth of functioning endome-
trial glands and stroma. Gynecologists
are most accustomed to its occurrence
in the visceral peritoneum, but less
frequently, it can involve lymph nodes,
pericardium, pleura, or brain.1,2 Endo-
metriosis has also been documented in
the scar tissue of abdominal incisions
including laparoscopic port sites, hernia
repairs, and laparotomies, and is collec-
tively referred to as abdominal wall
endometriosis (AWE).3-7 The rates of
AWE have been estimated to range from
0.04% up to 12%8,9 in small cohorts of
patients treated surgically for endome-
triosis. Unfortunately, because of disease
rarity and the need for the pathological
confirmation of diagnosis, it is difficult
to study as a prospective cohort, which
makes it impossible to comment on the
true incidence.
Women with AWE can present with a

variety of complaints including cyclic
abdominal pain, a palpable mass, and/or
pelvic pain symptoms consistent with
endometriosis including dysmenorrhea,
dyschezia, or dyspareunia.10 Often
women are referred to general surgery
for excision, with the chief complaint
of an abdominal wall mass or pain.
As a large academic institution, we

have treated a substantial number of
patients and were interested in identi-
fying characteristics associated with
AWE and defining the natural history of
the disease in our patient population.
Case series on AWE have previously been
published, with study numbers ranging
from 10 to 227.11,12 However, our study
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will be the largest series published in
the gynecological literature on a North
American population to date. Here we
report our institution’s experience with
abdominal wall endometriosis over a 12
year time period.
MATERIALS AND METHODS

Following approval by the University of
Pittsburgh Institutional Review Board, a
retrospective review was performed of all
hospital and office charts of patients
treated for AWE at the University of
Pittsburgh Medical Center between
March 2001 and April 2013. Cases were
identified by International Classification
of Diseases, ninth revision, codes and
confirmed via pathological specimen
diagnosis (Figure 1). Cases were excluded
if endometriosis was limited to the peri-
toneal layer alone.

Chart review extracted the following
data: age at the time of excision, gravity/
parity, race, body mass index (BMI),
prior medical and surgical history, time
to presentation/excision, specialty of
primary surgeon, and incision type (open
erican Journal of Obstetrics & Gynecology 1.e1
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FIGURE 1
Histology of an abdominal wall
endometrioma

In this microscopic view of an excised abdominal

wall endometrioma, endometrial glands (dotted

arrow ) are inappropriately adjacent to skeletal

muscle (dashed arrow ) and adipose cells (solid

arrow ).
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vs laparoscopic) as well as location and
tissue layers involved.

Statistical analysis was performed us-
ing SPSS version 20 (IBM, Armonk, NY).
Continuous data are reported as mean
and SD when normally distributed, and
as median and interquartile range (IQR)
when not normally distributed. The
comparisons of normally distributed,
continuous data were made with a Stu-
dent t test and an analysis of variance.
The nonnormally distributed, contin-
uous data were analyzed with Mann-
Whitney U tests. The categorical data
were analyzed with c2 and Fisher exact
tests and are presented as counts and
percentages.
RESULTS

A search based on the International
Classification of Diseases, ninth revision,
identified 98 potential subjects of which
90 records were available for review. An
additional 25 subjects were excluded for
either lack of pathologically confirmed
endometriosis or endometriosis limited
to the peritoneal cavity. Ultimately, 65
subjects who underwent the excision
of pathologically confirmed AWE by a
1.e2 American Journal of Obstetrics & Gynecology
variety of subspecialty surgeons at our
institution between March 2001 and
April 2013 were analyzed. The mean
patient age at the time of excision was
35 � 8 years but ranged from 21 to 52
years. The majority were overweight
or obese (70.8%), white (75.4%), and
multiparous (87.3%). Additional patient
characteristics are presented in Table 1.
The majority presented with complaints
of abdominal pain (73.8%) and/or a mass
(63.1%). Other associated symptoms in-
cluded dysmenorrhea, pelvic pain, dys-
pareunia, and bowel or bladder symptoms
(Table 1). Two patients (3.1%) were
asymptomatic and were incidentally
diagnosed at the time of an unrelated
surgery. A total of 30.8% of the patients
were on pain medications at the time
of presentation.
In our patient population, 81.5% re-

ported a surgical history that included at
least 1 cesarean section (Table 1). Inter-
estingly, 6 patients (9.2%) had no prior
surgical history, and the lesions in these
cases were in the groin (n ¼ 2) or um-
bilicus (n¼ 4). Five patients with a prior
AWE excision (7.7%) underwent a sec-
ond excision during the study period.
The time from the initial relevant sur-
gery of any kind to excision ranged from
1 to 32 years (median, 7.0 years; IQR,
4e11.5) and time from the most recent
surgery ranged from 1 to 32 years (me-
dian, 4.0; IQR, 3e7). Both time intervals
were recorded because it is impossible to
determine which surgery was the po-
tential inciting event. There was no dif-
ference in time from the initial surgery or
most recent relevant surgery to excision
(suggesting a delay in treatment) if the
patient presented with abdominal pain
alone (P ¼ .59, P ¼ .19).
The majority of patients with a prior

cesarean section had pain at or near their
prior incision (32.7% right lower quad-
rant, 32.7% left lower quadrant, and
16.3% nonspecific scar pain). Women
with a prior cesarean section were
significantly more likely than women
without cesarean to have incisional le-
sions at the following locations: right
(36.5% vs 8.3%), left (46.2% vs 0%),
midline (11.5% vs 0%), (P < .001), but
women without cesarean sections were
more likely to have lesions at the
MONTH 2014
umbilicus (Table 2). Nulliparous women
also had higher rates of umbilical pain
and lesions (Table 3).

For our purposes, skin was considered
the deepest layer involved because of the
presumed inoculation from the perito-
neum directed outward. However, for
completeness, the statistical analysis was
also conducted with the peritoneal layer
considered the deepest layer to ensure no
false-negative findings. We were unable
to show that an increasing number of
cesarean sections influenced the depth of
involvement (P¼ .418) or decreased the
time to excision from either the initial or
most recent relevant surgery (P ¼ .543
and P ¼ .075). Women without a prior
cesarean section were more likely to have
only skin involvement (16.7% vs 0%,
P ¼ .027), which correlates with their
increased rates of umbilical involvement.

Our institution has no standardized
protocol for preoperative diagnostic
testing in these cases. Imaging varied by
provider and 20% of patients (n ¼ 13)
had no preoperative imaging. Studies
performed included abdominal and/or
pelvic ultrasound, computed tomogra-
phy, magnetic resonance imaging, and
fine-needle aspiration (Table 1). Two
providers utilized preoperative wire
localization of the lesion in a total of
4 cases. Obesity was the only patient char-
acteristic that predicted whether imaging
wasobtainedbutonlyforpelvicultrasound
(32% vs 10%, P¼ .03). Pelvic ultrasounds
were ordered by all gynecological oncolo-
gists, 20.5% of gynecologists, and none of
the general or plastic surgeons.We did not
findadifference inimagingbasedonparity
(P¼ .978).

The majority of AWE excisions were
performed via open incision (75.4%;
Table 4). The surgical approach utilized
was not associatedwith the location of the
lesion (P¼ .198) or the depth of invasion
(P ¼ .978). Gynecologists, including
minimally invasive subspecialists, repro-
ductive endocrinologists, and gynecolog-
ical oncologists, performed 77% of the
surgeries (Table 4). One hundred percent
of the cases performed by plastic surgeons
involved the skin layer, but only 18.2%
performedby general surgeons and 0%by
gynecologists involved the skin (P¼.018).
We did not appreciate any differences
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TABLE 1
Baseline characteristics of patients with AWEa

Baseline characteristic n (%)

BMI, kg/m2

<18.5 (underweight) 1 (1.5)

18.5-24.9 (normal weight) 18 (27.7)

25-29.9 (overweight) 21 (32.3)

�30 (obese) 25 (38.5)

Race

White 49 (75.4)

African American 13 (20)

Indian 1 (1.5)

Unknown 2 (3.1)

Gravity

Nulliparous 8 (12.7)

Multiparous 55 (87.3)

Surgical historyb

Cesarean section 53 (81.5)

Laparoscopy 28 (43.1)

Laparotomy (excluding cesarean) 13 (20)

Prior AWE excision 5 (7.7)

No prior surgery 4 (6.2)

Presenting symptom(s)c

Abdominal pain 48 (73.8)

Mass/lump 41 (63.1)

Pelvic pain 8 (12.3)

Dysmenorrhea 11 (16.9)

Dyspareunia 7 (10.8)

Bowel symptoms 4 (6.2)

Bladder symptoms 1 (1.5)

Asymptomatic (incidental finding) 2 (3.1)

Preoperative imaging

Abdominal ultrasound 22 (33.8)

Pelvic ultrasound 12 (18.5)

CT 26 (40)

MRI 16 (24.6)

FNA 2 (3.1)

IR-guided wire localization 4 (6.2)

None 13 (20)

AWE, abdominal wall endometriosis; CT, computed tomography; FNA, fine-needle aspiration; IR, interventional radiology;MRI,
magnetic resonance imaging.

a Data are categorical and given as frequency (percentage); b Percentages do not equal 100% because patients often pre-
sented with more than 1 type of prior surgery; c Percentages do not equal 100% because patients often presented with
multiple symptoms.
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when comparing the surgeon type to the
presenting complaint, surgical approach,
and/or time from first and most recent
relevant surgery (data not shown).

The lesions involved the adipose layer
in almost every case (96.9%) and fascia
in more than half of the cases (67.2%;
Table 4). Patient age, BMI, gravity/par-
ity, and time from inciting event to
surgical excision of AWE were not
associated with depth of involvement
(data not shown).

COMMENT

Our retrospective review identified 65
cases of pathology-confirmed AWE over
12 years. A large majority of our patients
were white, overweight or obese, and
multiparous, which likely represents the
population demographics within which
this study was performed.13 Our hy-
pothesis prior to initiation of this study
was that increased numbers of cesarean
sections with further distortion of tissue
planes and anatomy would increase
depth of involvement at time of excision
and/or decrease time to presentation.
However, we were unable to show any
association between these factors. A post
hoc calculation revealed that a sample
size of 37 patients per group would have
been necessary to show a difference in
time to presentation based on a history
of cesarean section (at 80% power). We
were also unable to show associations of
age, BMI, gravity/parity, and time from
inciting event to surgical excision with
depth of involvement.

More than 80% of our study popula-
tion reported a history of cesarean section.
Dissemination of endometriosis at the
time of the cesarean section is biologically
plausible because there is an opportunity
for the inoculation of endometrial cells
from the hysterotomy to the peritoneum
or the abdominal wall.

We can also speculate about the origin
of AWE in patients with no prior surgery
from the various theories of peritoneal
endometriosis origination. Our 2 cases
of groin endometriosis may have been
directly related to lymphatic spread,
given that the external iliac lymph nodes
receive drainage from the deep inguinal
nodes, the pelvic viscera, and the
abdominal wall below the level of the
MONTH 2014 American Journal of Obstetrics & Gynecology 1.e3

http://www.AJOG.org


TABLE 2
Presentation and location differences based on history of cesarean
section

Variable
Prior cesarean, n (%)
(n [ 53)

No cesarean, n (%)
(n [ 12) P value

Dysmenorrhea 6 (11.3) 5 (41.7) .024

Abdominal pain 42 (79.2) 6 (50) .047

Umbilical pain 0 (0) 5 (50) < .001

Lesion site: umbilicus 1 (1.9) 8 (66.7) < .001

Ecker. Abdominal wall endometriosis: a 12 year experience. Am J Obstet Gynecol 2014.
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umbilicus. Umbilical endometriosis may
be explained by the fact that this is sim-
ply the thinnest portion of the abdom-
inal wall or could be related to vascular
or lymphatic spread and/or metaplastic
transformation.

Diagnostic testing for AWE has previ-
ously been evaluated, and the typical
ultrasound finding is a hypoechoic nod-
ule with spiculated margins infiltrating
the surrounding tissue.14 Frequently, a
hyperechoic ring surrounds the nodule
(consistent with surrounding inflamma-
tion) with peripheral feeding vessels on
color Doppler.15 Unfortunately, an ultra-
sound can be limited both by patient
habitus and ultrasonographer skill. Fine-
needle aspiration is inconclusive in up to
75% of the cases with theoretical concerns
about further tissue inoculation with
needle passage.8 The majority of lesions
on magnetic resonance imaging appear
hyperintense on T1- and T2-weighted
images, consistent with blood prod-
ucts.16 Computed tomography is a poor
imaging modality because of the lack of
resolution and radiation exposure.17

Management plans are not usually
altered by imaging results, and a physical
examination appears equivalent to
TABLE 3
Presentation and location difference

Variable
Nulliparous, n (%
(n [ 8)

Other pain source 5 (62.5)

Umbilical pain 4 (66.7)

Lesion site: umbilicus 6 (75)

Ecker. Abdominal wall endometriosis: a 12 year experience.
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imaging for a diagnosis of abdominal wall
masses.18 In our patient population, there
was no consistent preoperative imaging
technique performed, and 20% of the pa-
tientshadnodocumented imaging.Obese
women were more likely to have a pelvic
ultrasound performed in their workup,
and thismay be explained by examination
limitations associated with obesity.
With regard to recommendations for

preoperative imaging, we believe that
AWE is largely a clinical diagnosis.
However, imaging studies may be
necessary in cases in whom a hernia is
strongly suspected or if concerns for
extensive disease involving the fascia
may require mesh reconstruction.
Additionally, in clinical cases without an
obvious mass but pain at the source of a
prior incision, it is reasonable to perform
imaging to rule out subfascial AWE. In
these instances, preoperative wire locali-
zation of the lesion may be beneficial for
intraoperative identification, particularly
in the obese patient. However, in most
classic clinical presentations with cyclic
abdominal pain and an abdominal wall
mass, surgical excision may be preferable
for simultaneous diagnostic and thera-
peutic purposes (Figure 2).
s based on parity
) Multiparous, n (%)

(n [ 55) P value

5 (9.1) .002

1 (2.1) < .001

3 (5.6) < .001

Am J Obstet Gynecol 2014.
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Surgical management is most appro-
priate because previous studies evalu-
ating the use of medical management in
AWE have shown poor success.19,20 Pre-
liminary studies evaluating therapeutic
percutaneous cryoablation have shown
promise with a decrease in lesion vol-
ume.21 However, there are rare reports
of clear cell adenocarcinoma associated
with AWE, further emphasizing the need
for surgical excision.22

Historically, general surgery has per-
formed these cases because of presenting
complaints of abdominal pain or ab-
dominal wall mass. At our institution, a
high-volume women’s hospital, nearly
80% of cases were performed by gyne-
cologists, and we believe that this is
appropriate in cases in which mesh im-
plantation is not required for the closure
of the fascial defect. A very small pro-
portion of cases in our series (7.7%)
required mesh closure, and one was due
to AWE involving a previously placed
mesh. A previously published trial re-
ported rates of 77% for mesh placement
and 7.7% for advanced skin flap repairs
however; this is quite atypical and may
be due to the fact that the average lesion
size in this particular study was 4.8 cm.23

Weaknesses of this study are those
inherent to a retrospective chart review.
Retrospective reviews are subject to in-
formation bias in the form of missing
or illegible data and/or errors in data
collection. We cannot comment on the
incidence of AWEwith this study design.
Follow-up data were extremely limited
and limits the ability to make inferences
about recurrence rates. A prior system-
atic review demonstrated recurrence
rates ranging from 0% to 29%,24 but
future research needs to be directed to-
ward further delineating the risk factors,
incidence, and recurrence rates of AWE.
To do this, a matched case-control trial
would need to be completed with
comprehensive, long-term follow-up.

Our study population had a cesarean
rate of 81.5%, which is much greater
than the usual population and suggests
cesarean section as a leading risk factor,
but we are unable to definitively make
this association with a retrospective
study. A case-control study design would
allow the evaluation of cesarean section
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TABLE 4
Surgical characteristics at time
of AWE excisiona

Characteristic n (%)

Surgical approach

Laparoscopic 5 (7.7)

Open 49 (75.4)

Combined 11 (16.9)

Primary surgeon

General gynecologist 44 (72.1)

Gynecologic oncologist 3 (4.9)

General surgeon 11 (18)

Plastic surgeon 3 (4.9)

Layers excisedb

Skin 12 (18.8)

Subcutaneous/adipose 62 (96.9)

Fascia 43 (67.2)

Muscle 11 (17.2)

Peritoneum 13 (20.3)

Location of excised tissue

Lateral incision, right 20 (31.3)

Lateral incision, left 24 (37.5)

Incision, midline 6 (9.4)

Incision, nonspecific 3 (4.7)

Groin 2 (3.1)

Umbilicus 9 (14.1)

AWE, abdominal wall endometriosis.

a Data are categorical and given as frequency (per-
centage); b Percentages do not equal 100% because
patients often had involvement of multiple layers.

Ecker. Abdominal wall endometriosis: a 12 year
experience. Am J Obstet Gynecol 2014.

FIGURE 2
Gross pathology of an abdominal
wall endometrioma

This 3 cm, well-circumscribed endometrioma was

excised from the subcutaneous layer of a patient.

Ecker. Abdominal wall endometriosis: a 12 year experience.
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as a risk factor and to what degree.
Intraoperative data could be collected
with details from prior cesarean sections
including uterine exteriorization and
abdominopelvic irrigation as well as
peritoneal closure as potential contrib-
utors in the development of AWE;
however, previous studies have shown
that these surgical details are quite
difficult to obtain.25

We believe it is important to draw
attention to AWE for several reasons.
Given the scarcity of publications within
the gynecological literature, it is often
overlooked by gynecologists in the
differential diagnosis of abdominal pain,
which can delay diagnosis and treatment.
With recognition of specific risk factors
and a better understanding of the disease
course, we may be able to make recom-
mendations for the prevention of AWE.-
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