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Abstract
Background: Endometriosis-associated malignant transformation in abdominal surgical scar (EAMTAS) is a very rare and
aggressive phenomenon. Our current article aims to provide a clinical overview, focusing on risk factors affecting survival.

Methods: We performed a Preferred Reporting Items for Systematic Reviews and Meta-Analyses-compliant systematic review
based on prior reviews and case reports regarding the phenomenon published as abstracts in English, from January 1980 to
November 2016. Overall, we identified 47 cases, and we included another case from our institution. We further contacted previous
investigators to receive updated follow-up regarding their patients. We analyzed the data, focusing on risk factors that might affect
overall survival.

Results: All the patients reported in the literature had a uterine surgery, mainly caesarean section. The median time-lag from first
surgery to the diagnosis of cancer was about 19 years. Clear-cell carcinoma (CCC) was the most prevalent histology (67%), followed
by endometrioid adenocarcinoma (15%). Most of the patients were treated by extensive surgery and chemotherapy and/or radiation.
Overall 5 years survival was about 40%.Median overall survival was 42months (95% confidence interval of [18.7, 65.3]). Although our
review is currently the largest in the literature, we cannot draw any statistical significant results due to the limited number of patients
reported. According to univariate Cox-regression models, a tendency toward worse prognosis was shown for 3-year disease-free
survival clear cell histologic-type (P= .169), and tumor diameter ≥8cm in nonclear-cell histology, 18 months postdiagnosis (P= .06).

Conclusion:EAMTAS is a rare and aggressive disease. It is mostly related to cesarean section scars and is diagnosed many years
postsurgery. Clear-cell histology tends to endure from the worse prognosis. The treatment is mainly extensive surgery and adjuvant
chemotherapy and/or radiotherapy.

Abbreviations: CCC = clear-cell carcinoma, EAMTAS = endometriosis-associated malignant transformation in abdominal
surgical-scar.
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1. Introduction

Endometriosis is a common condition in women of reproductive
age. It represents the presence of a functioning endometrial gland
and stroma outside the uterus and was first described by
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Rokitansky in 1860. Abdominal wall endometriosis follows
mostly obstetrical and gynecological procedures.
In 1903, Robert Meyer was the first to describe the presence of

endometriosis in the postoperative scar. Scar endometriosis can
be explained by iatrogenic transplantation of endometrial tissue
to the wound edge during any surgical procedure. The typical
manifestations of endometriosis in surgical scars are presence of a
slowly developing immobile lump in the scar or near it, with
swelling and pain during menstruation.[1] The incidence of
endometriosis in abdominal surgical scar is 0.03% to 1.08% of
women undergoing pelvic surgery,[1–3] and malignancy transfor-
mation is very rare.
Although endometriosis is considered a benign condition,

malignant transformation is well documented. About 80% of
endometriosis-associated malignancies have been found in
the ovary, whereas 20% are localized in extra-gonadal sites
like intestine, rectovaginal septum, abdominal wall, pleura,
and others.[4]

In 1925, Sampson proposed 3 criteria for the diagnosis of
malignancy arising in endometriosis as follows: demonstration of
both benign and neoplastic endometrial tissues in the tumor, the
histology being compatible with endometrial origin, and no other
primary tumor sites being found.[5] Further, in 1953, Scott added
a 4th criterion: the morphologic demonstration of benign
endometriosis contiguous with the malignant tissue is a
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Table 1

Patient’s characteristics.

Age (n=48), y (Mean±SD, range) 46±6.5 37-60

Histological type, %
Clear cell 66.7
Endometrioid 14.6
Serous 8.3
Mixed 4.2
Other 6.2

Surgical scar, %
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prerequisite for the adjudication of a malignancy originating in
endometriosis.[6]

We conducted a systematic review of the published literature to
identify all the cases regarding endometriosis-associated malig-
nant transformation in abdominal surgical-scar (EAMTAS). The
purpose of our updated review and analysis is to allow a better
understanding of the pathogenesis, risk factors, and treatment
options for this phenomenon, while adding one new case treated
in our medical center.
Cesarean 87.5
Other gynecological 12.5

Interval since first surgery (N=37), y 19.3±7.9
(Mean±SD, range) 5–41
Tumor median largest diameter (N=39), cm 7
(Range) 4–17

SD± standard deviation.
2. Material and methods

The current systematic review was based on the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines[7] and includes existing reports with English abstract
on malignancy arising from endometriosis in abdominal wall
scar.
We searched PUBMED and Google Scholar using a combina-

tion of key words and text related to “carcinoma” (clear cell
carcinoma, adenocarcinoma, and sarcoma), “malignancy,”
“endometriosis” (endometrioma, endometriosis nodule), and
“abdominal wall scar” (cesarean section, wall scar) from January
1980 to November 2016. We also consulted previously review
articles published on this subject and their reference lists were
further retrieved and analyzed. Overall, we identified 48 records
which were case reports. Three reports were excluded based on
the publication date, and 15 reports were excluded because of
different origin or final histology of the tumor (appendix). All
articles were included in the final analyses, with 1 additional case
from our institution.
Moreover, we contacted the corresponding authors who

provided an email address to try to obtain an updated report and
more data on the patient presented in the identified case reports.
We received 7 responses and the data were updated according-
ly.[8–14]

Since this phenomenon is extremely rare, the quality of the case
reports that were included was not evaluated.
Since this study was a meta-analysis of published studies, and

we added 1 case, according to our institutional review board
ethical approval was not required.
2.1. Data analysis

The main objective of the study was to try to obtain data on
survival and prognosis of patients with EAMTAS and to identify
the risk factors and an effective treatment regimen for improved
survival.
Statistical analysis was performed using SPSS 23.0. Relevant

summary descriptive statistics data are presented. Comparison
background covariates between 2 groups was done using
unpaired t test for continuous variables and chi-squared test of
independence or Fisher exact test (when appropriate) for
categorical variables. Survival analysis was done using the
Kaplan–Meier estimates. The effects of categorical explanatory
variables were evaluated using the log-rank test. Univariate and
multivariable Cox proportional hazards models for overall
survival and disease-free survival were constructed. P< .05 was
considered significant.
3. Results

We included 48 patients in our systematic review analysis – 47
patients identified from review of the literature[15–50] and 1 new
2

case from our institution, all reporting endometriosis associated
malignant transformation in surgical scar.
The patients’ characteristics are shown in Table 1, the mean

age of patients at the time of diagnosis was 46 years (range 37–60
years). The delay period from the 1st surgery to time of diagnosis
was reported in 37 cases and is on average 17 years (standard
deviation – 8 years), median 19 years (range 5–41 years).
EAMTAS was related to uterine surgery, mainly cesarean

section. A total of 42 patients (87.5%) had history of at least 1
cesarean section, while 17 patients had 2 CS[13,36,41] and 3
patients had 3 CS.[12,42,49] Six patients (12.5%) had other
gynecological surgery usually laparotomy for uterine surgery.
Previous history of endometriosis was reported only in 22

patients[13,22,31] (56% of the patients with available informa-
tion). Seventeen patients did not complain of any endometriosis
related symptoms before diagnosis. However, all the patients
reported seeking consult for pain or swelling in the surgical
abdominal scar.
From the 22 patients with history of endometriosis, 10

(41.7%) had at least 1 additional surgery related to endometri-
osis, including the removal of endometriosis nodules from the site
of the surgical scar.[13,27,31,44]

Women were usually diagnosed with surgical scar masses that
reached very large dimensions up to 20cm – Table 1.
The presurgery work-up reported, included imaging (ie, pelvic

and abdominal ultrasound and/or computerized tomography
and/or MRI), CA-125 levels, and biopsy of the tumor.
The presurgical CA-125 was reported in 21 cases. In 12 cases it

was in the normal range (ie, up to 35U/mL), while in 9 cases it
was above the normal range, with the highest level reported as
243U/mL.[43]

The most common histological type was clear-cell carcinoma
(CCC), which was present in 32 patients (66.7%) followed by
endometrioid carcinoma (7 patients, 14.6%). Other histologic
types included serous papillary carcinoma, adenocarcinoma,
sarcoma, and mixed types – Table 1.
Surgery was a major part of the treatment in all patients. It was

the primary treatment in 46 patients (95.8%), including our case.
In 5 cases, surgery followed neoadjuvant chemotherapy (mainly
platinum based).[11,13,32,37,38] In 2 cases surgery followed
hormonal treatment with progestative agents.[25,37]

The primary surgical treatment was based on wide local
excision of the tumor with removal of extensive abdominal tissue.
Due to the extent of the fascial defect, in 20 patients (41.7%)



Figure 2. Kaplan–Meier curve for 3-year disease-free survival comparison
between clear cell carcinoma (CCC) and non-CCC showing greater mortality
for the CCC cases (the findings are not supported statistically).
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mesh was used for the reconstruction of the abdominal
wall[9,11,12,14,21,23,25–27,31–35,38–41,49] including our case.
Other common components of the surgery included hysterec-

tomy (23 cases, 47.9%) and/or bilateral salpingo-oophorectomy
(23 cases, 47.9%) and omentectomy (12 cases 25%), mostly as
part of the primary or secondary surgery.
More extensive surgery was reported in 6 cases, including

resection of mons pubis,[31] cystectomy,[29,36,44] and colec-
tomy.[33,43]

Eighteen patients needed at least 1 more surgery[12,24,26,27,29–
31,33–35,38,39,41,43,45,46,48,49] while 4 patients needed more than 2
surgeries.[37–39,42]

Adjuvant treatment was mainly based on chemotherapy,
usually platinum-based treatment. Twenty-nine patients (60.4%)
received between 1 and 6 courses of intravenous adjuvant
chemotherapy. The treatment was interrupted due to patient’s
poor compliance, adverse effects, or partial response to
treatment.
Twenty-one patients were offered radiotherapy after the

surgery and chemotherapy. Only 19 patients (39.6%) accepted
radiation, and 2 patients refused further treatment at that
point.[27,30]

The long-term outcome was recorded for 35 patients (our
patient is still under treatment and was not included) and the date
was further updated for 7 patients, based on the response of the
authors.[8–14] The mean follow-up period was 30 months (range
6–168 months). Fourteen patients died of the disease between 6
and 132 months following the diagnosis, despite extensive
treatment. High mortality rate was found to be up to 50 months
following diagnosis, as shown on the Kaplan–Meier survival
curve (Fig. 1), with median survival time of 42 months after the
diagnosis.
Relapse of the disease was reported in 16

patients.[9,12,20,22,24,25,27,29–31,33,34,39,41,48,49] The recurrent sites
were: local (4 cases),[29,31,48,49] lymphatic (7 cases, all ingui-
nal),[12,27,30,33,34,39,41] and distant metastases – usually hepat-
ic,[22,25] pulmonary,[9,20,22,24] brain,[17] and bone.[9,20]

In the statistical analysis evaluating the risk factors regarding
survival, no statistical significant findings were found regarding
Figure 1. Kaplan–Meier curve for survival in patients with endometriosis
associated malignant transformation in abdominal surgical-scar showing high
mortality up to 50 months following diagnosis.

3

surgical treatment (local excision with or without hysterectomy
and/or bilateral salpingo-oophoretomy), hormonal treatment
(with vs without), and age at diagnosis (less vs above 45 years old
on diagnosis).
Regarding the histologic type, univariate Cox-regression

model found a tendency (P= .169) toward less favorable
prognosis for patients with CCC versus patients with non-
CCC in the first 3 years, as shown on the Kaplan–Meier curve
(Fig. 2).
We calculated that at least 152 patients (101 with CCC and 51

patients with non-CCC) are needed to reach statistical signifi-
cance regarding this analysis if the same tendency will be kept.
Regarding the size of the tumor at the time of diagnosis, we

compared the patients with tumor size of up to 7cm, and 8cm or
more and we found that patients with CCC did not show any
statistical difference regarding survival. Patients with non-CCC
and tumor size ≥8cm showed a tendency for decreased survival,
starting 18 months postdiagnosis (P= .06).
As for the additional case from our institution, at diagnosis the

patient was 47 years old, with a history of emergency cesarean
section 22 years ago. Since the surgery complained of pain in the
area of surgical scar and was treated for years with NSAIDS. In
the last year she noticed that the area in the surgical scar was
swollen so she was referred to a general surgeon for evaluation.
The physical exam revealed a solid, fixed mass about 6cm in size
in the lower abdomen. She was referred to do a vaginal and
abdominal ultrasound. The abdominal ultrasound revealed a
5.4�11.2�11cm solid, heterogenic mass close to the previous
CS scar. The CT revealed the uterus of normal size, a multilocular
mass in the abdominal wall on its exterior part, partially
involving the abdominal muscles (Fig. 3). CA 125 level before the
surgery was 96. The biopsy from the mass revealed primary
abdominal wall CCC from scar endometriosis. We performed a
radical resection of the tumor, TAH, BSO and closure of the
abdominal wall with mesh. The treatment was continued with 9
courses of platinum-based chemotherapy with PET-CT and CA
125 monitoring. Due to positive inguinal lymph nodes on PET-
CT and stationary levels of CA 125 above normal, an
interdisciplinary meeting took place, including oncology,
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Figure 3. Computed tomography (CT) sagittal view showing the tumor
involving the abdominal wall.
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surgery, gynecology, and radiology and was decided to continue
with radiotherapy treatment.

4. Discussion

Although endometriosis is known as a relatively benign disease,
epidemiologic, histopathologic, and molecular data suggest that
endometriosis has malignant potential and is associated with
various malignancies, with the best evidence for ovarian
cancer.[4] Although the definite pathogenesis of endometriosis
is still unknown, many theories have been proposed, including
retrograde menstruation, coelomic metaplasia, embryonic cell
rest, lympho-vascular metastasis, and stem cell.
Themost common cancerous histological types associatedwith

endometriosis are CCC, followed by endometroid carcinoma.
This is also true regarding our findings in EAMTAS and is in
accordance with other reviews.[9,13,27,30,38,39,43,48]

Unfortunately, even with thorough and meticulous review of
the literature and the use of multiple statistical models, we cannot
draw any statistical significant findings.
However, we can suggest some general directions for future

therapeutic approach and research, while emphasizing few
findings that seem to emerge from our data:
(1)
 EAMTAS, as an entity, appears in relative young women
and is an aggressive disease with poor prognosis and a 5
years survival of about 40%.
It is an iatrogenic disease that emerges in an abdominal wall
(2)

scar after gynecological surgeries, cesarean sections being
the most common.
It evolves slowly and it is diagnosed between 4and 41 years
(3)

after surgery. In this circumstances, it is frequently recurs
4

from endometriosis benign nodules, in some cases despite
repetitive surgical treatment.
Our analysis indicates that preoperative diagnosis is difficult
(4)

and many times incorrect. Routine imaging is not helpful in
detecting malignancy and there is no specific marker for the
malignant transformation.
Usually at time of diagnosis the tumor size is large,
(5)

necessitating extensive surgery with repair of abdominal
wall defect.
Epidemiological studies have indicated a correlation of
(6)

endometriosis specifically with 2 histological types of
ovarian cancer: CCC followed by endometrioid type.
In non-CCC, tumors with larger diameter (≥8cm) tend to
(7)

have poorer prognosis 18 months after diagnosis.
Regarding 3-years disease-free survival, there is a trend for
(8)

worse outcomes in CCC versus non-CCC.
The main adjuvant treatment reported in the literature is
(9)

platinum-based chemotherapy with/without local radiation.
Hormonal treatment with progestins or GNRH before the
(10)

surgical treatment was proposed, but the benefit is unclear.
Typical outcomes are the high recurrence rate and
(11)

complications related to the repair of the abdominal defect.
Our systematic review shows that the number of cases reported
increased over time, especially in the last years, probably due to
increase in the number of cesarean sections and other uterine
surgeries, but also due to higher attention of physicians from
different specialties to this entity.
There is a need of increased awareness to the possibility of

EAMTAS in the evaluation of a patient with a mass located near
the surgical scar, especially with a history of pain or swelling of
the area during menstruation.
The limitation of this systematic review is the rarity of the

disease, leading to data collection based merely on case reports,
with heterogenic information from different specialties. This
caused lack of helpful data that limits the statistical analyses.
Although we performed numerous statistical analyses, we could
not achieve clear results, and the Kaplan–Meir analysis had
limited statistical value. We calculated that in order to have a
statistical relevance regarding the overall survival of CCC versus
non-CCC, we need 152 cases – 3 times the number of cases
reported in our review.
The strength of our review is being the largest and most

through systematic review on this subject. The results of this
analysis can guide toward achieving a better understanding of
risk factors and optimal treatment, but should be interpreted
within the limitation of our data.
5. Conclusion

EAMTAS is a rare and aggressive disease. It is mostly related to
cesarean section scars and is diagnosed many years postsurgery.
Clear-cell histology tends to endure worse prognosis. The
treatment is mainly extensive surgery and adjuvant chemothera-
py and/or radiotherapy. For earlier diagnosis, clinicians should
have high susceptibility level. Additional studies need to be
conducted to develop better screening and treatment approaches
for malignant transformation of endometriosis.
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