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Abstract: Endometriosis-associated ovarian malignancies have been well documented. Although
these malignancies also occur as extraovarian lesions, little is known about them. Thus, this literature
review aimed to further explore these rarely experienced tumors. A total of 257 published cases
between April 1990 and April 2020 were found using PubMed, and 212 cases were included in the
analysis considering Sampson’s criteria and the history of endometriosis. We classified these cases as
follows: intestine, abdominal scar, vagina and vulva, peritoneum and deep endometriosis, urinary
tract, uterine cervix, and others. Age of patients, history of endometriosis, types of past hormonal
therapy, symptoms, histological types, and treatment were identified. The most common tumor site
was the intestine. Endometrioid carcinoma was the dominant histological type. Contrary to the
ovary, clear cell carcinoma was rare in extraovarian sites. On the other hand, clear cell carcinoma
represented the largest number of abdominal scars. This difference may help us to understand
the development of endometriosis-related malignancies. Hormonal treatment was mentioned in
67 cases and estrogen replacement therapy in 33 cases. Although risks of estrogen therapy are still
controversial, the highly differentiated histological types and hormone-dependent characteristics
of endometriosis-associated malignancy should be considered. Physicians should be careful about
estrogen monotherapy after hysterectomy and long-term hormone replacement therapy in patients
with a history of endometriosis.

Keywords: clear cell carcinoma; extraovarian endometriosis; endometrioid carcinoma; hormone
replacement therapy; infertility; pelvic pain; perimenopause; sarcoma; serous membrane; uterine
cervical neoplasms

1. Introduction

Endometriosis is defined as the presence of endometrial lesions outside the uterine
corpus, affecting 6–10% of women of reproductive age [1]. Endometriosis in the ovary,
uterine serosa, cul-de-sac, and uterine ligament is often experienced. Irving and Clement
classified endometriosis into three categories: common site, less common site, and rare
site [2]. Less and rare sites might variously include the intestine, skin, urinary tract, uterine
cervix, and vagina. In 2021, the international working group of the American Association
of Gynecologic Laparoscopists, the American Society for Reproductive Medicine, the Euro-
pean Society for Gynaecological Endoscopy, the European Society of Human Reproduction
and Embryology, and the World Endometriosis Society proposed a draft classification for
endometriosis based on disease subtypes and locations. The common issues in endometrio-
sis are infertility and chronic pelvic pain. The prevalence of endometriosis is 21–50%
in infertile women and 82% in women who have chronic pelvic pain [3,4]. Malignant
transformation is the most serious problem in perimenopausal women.
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In 1925, Sampson et al. defined endometriosis-associated cancer as (i) evidence of
endometriosis close to the tumor, (ii) exclusion of invasion from other sources, and (iii)
presence of tissue resembling endometrial stroma surrounding characteristic epithelial
glands [5]. Scott et al. added another definition, (iv) histological evidence of transition from
benign changes that characterize endometriosis to malignant changes of cancer (transitional
zone) [6]. However, the transitional zone is seen in only 36–42% cases and is optional [7].

Malignant transformation of ovarian endometriosis has been well documented.
Kobayashi et al. conducted a prospective cohort study of 6398 cases of ovarian endometrio-
sis, which resulted in 46 cases (0.72%) being diagnosed with ovarian carcinoma [8]. In
population-based studies, the incidence of ovarian cancer in patients with a history of ovar-
ian endometriosis is 1.35–1.49 times greater compared with those without this history [9,10].
The common histological types were clear cell carcinoma (70%) and endometrioid carci-
noma (24%) [11]. Pearce et al. summarized 13 case-control studies and reported the highest
odds ratio of 3.05 for clear cell carcinoma, followed by LG-serous (2.11) and endometrioid
carcinoma (2.04) in patients with endometriosis [9]. There are two hypotheses about links
between endometriosis and ovarian cancer. One is due to common risk factors, and the
other is that endometriosis may lead to carcinogenesis. Infertility and delayed menopause
increase the risk, while hysterectomy, use of oral contraceptives, and tubal ligation decrease
the risk and are common risk factors [12]. On the other hand, the ability of endometrio-
sis to become malignant has already been reported in many papers. One of the reasons
is that 14.7 to 22.8% of ovarian carcinomas coexist with atypical endometriosis [13,14].
Therefore, it is possible that endometriosis may become cancerous through atypical en-
dometriosis, although its existence as an intermediate precursor has not been confirmed.
Recently, the detection of PTEN, PIK3CA, and ARID1A mutations in benign or atypical
endometriotic lesions [15–17], which have been also reported in ovarian clear cell carci-
noma and endometrioid carcinoma, supports the possibility of malignant transformation
of endometriosis.

On the other hand, neoplasms arising in extraovarian endometriosis are less known
than those in ovarian endometriosis. Approximately 20% of cases of endometriosis occur
as extraovarian endometriosis [18,19]. Mandai et al. reported a nationwide study of cancer
in patients with less common/rare site endometriosis. The coexistence rate of malignancy
was 0.79% and was more rare compared to in the ovary [20]. In addition, they noted that
the histologic type of the tumor might differ according to the site of origin [20]. The most
common site was the intestine and the most common histological type was endometrioid
carcinoma, which was different from those of ovarian origins. Moreover, various histo-
logical types of malignancy have been reported regarding extraovarian endometriosis:
endometrioid stromal sarcoma, adenosarcoma, and carcinosarcoma [21].

Several case series on malignant transformation of extraovarian endometriosis were
limited to certain organs, such as the intestine and skin [22,23]. Here, we conduct a
literature review of these rarely experienced tumors. This attempt may assist in improving
our understanding of endometriosis-associated extraovarian malignancies.

2. Material and Methods

We searched publications and conference abstracts from April 1990 to April 2020 using
PubMed using the following search terms (keywords): (“endometriosis” OR “extraovarian
endometriosis”) AND (bladder OR ureter OR “urinary tract” OR diaphragm OR lung OR
pleura OR thoracic OR die OR “deep endometriosis” OR peritoneum OR intestine OR
bowel OR colon OR rectum OR sigmoid OR rectosigmoid OR skin OR scar OR umbilical
OR “uterine cervix” OR vagina OR vulva) AND (cancer OR carcinoma OR sarcoma OR
“malignant transformation”). We also manually searched reference lists of all original case
reports and case series to identify other eligible cases. A.I. performed the search for the
reports. N.I. mainly checked the reports.

Inclusion and exclusion of cases were discussed by the authors until a consensus was
reached. Regarding each case, those with coexistence of endometriosis (Sampson criteria)
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or those with a history of endometriosis were confirmed, and those with histological type
consistent with endometriosis-related malignancies were included. All cases were classi-
fied according to localization: intestinal abdominal scar; vagina and vulva; peritoneum
and deep endometriosis; urinary tract; uterine cervix; or others. We identified age of
patients, history of endometriosis, types of past hormonal therapy, symptoms, histology,
and treatment.

3. Results

A total of 158 reports were identified, including 19 case series and 147 case reports.
Out of the identified 258 cases, 45 cases were excluded as follows: detail was not described
about each cases (15 cases in 1 case series) [24]; benign diseases (11 cases: 8 cases including
2 case series, mesothelial tumor [25–29]; 1 case, abscess [30]; 1 case, adenofibroma [31];
1 case, endosalpingiosis was suspected by histological image [32]); no history or coexis-
tence of endometriosis (7 cases) [33–39]; histological types that were not associated with
endometriosis (3 cases) [40–42]; coexisting intestinal cancer (2 cases) [43,44]; dissemination
of ovarian tumor (2 cases) [45,46]; tumor derived from adenomyosis (2 cases) [47]; primary
peritoneal borderline tumor (1 case) [48]; malignancy from endosalpingiosis (1 case) [42];
review from other papers (1 case) [49].

Finally, 213 cases (16 case series and 127 case reports) were included and classified as
the intestine (73 cases); abdominal scar (44 cases); vagina and vulva (33 cases); peritoneum
and deep endometriosis (30 cases); urinary tract (17 cases); uterine cervix (4 cases); and
other sites (12 cases). All cases and studies are shown in the Supplementary Materials
(Figure S1) and correspondence of the site classification with the draft classification of the
international working group is noted in Table 1.

Table 1. Correspondence table of tumor site, from this review to newly proposed diagnosis by the international working
group of AAGL, ASRM, ESGE, ESHRE and WES.

This review International working group of AAGL, ASRM, ESGE, ESHRE and WES
Intestine Bowel

Abdominal scar Ectopic growth of endometrial-like tissue outside the abdominal cavity
Vagina and vulva Extra-abdominal endometriosis, Iatrogenic endometriosis
Peritoneum and

deep endometriosis
Paravesical space, Pouch of Douglas, Paravesical space, Prevesical space,

Retrocervical space, Retropubic space, Uterosacral ligaments
Urinary tract Bladder, Paravesical space, Pararectal space

Uterine cervix Ectopic growth of endometrial-like tissue outside the abdominal cavity
Others Ectopic growth of endometrial-like tissue outside the abdominal cavity

AAGL, the American Association of Gynecologic Laparoscopists; ASRM, the American Society for Reproductive Medicine; ESGE, the
European Society for Gynaecological Endoscopy; ESHRE, the European Society of Human Reproduction and Embryology; WES, and the
World Endometriosis Society.

3.1. Overall Patient Characteristics

The mean age of patients at the time of diagnosis was 51.9 ± 11.0 years (mean ± standard
deviation [SD]). The number of patients with a history of endometriosis was 81 (38.0%).
Out of 119 patients where hormonal treatment was mentioned, 68 had received hormonal
therapy and 33 had undergone estrogen replacement therapy (Table 2). The most common
histological types were endometrioid carcinoma (EC) in 80 cases, followed by clear cell
carcinoma (CCC) in 56 cases, endometrioid stromal sarcoma (ESS) in 27 cases, adenosar-
coma (AS) in 14, mixed epithelial carcinoma (MEC) in 10 cases, low malignant potential
epithelial tumor (LMP) in 7 cases, other carcinomas (Others) in 7 cases (serous carcinoma,
5; mucinous carcinoma, 1; not detailed described, 1), carcinosarcoma (CS) in 6 cases, and
peritoneal malignant mesothelioma (PMM) in 6 cases (Table 3).
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Table 2. Hormonal therapy in each extraovarian site.

N
Cases (%) Estrogen Progestin OCP GnRH Agonist

or Danazol

Hormonal Treatment
for Endometrio-

sis/Adenomyosis
(Not Detailed)

Hormone
Replacement

Therapy

Local
Treatment No Treatment Not Specified

Intestine 20 (27.4) 2 (2.7) 0 (0.0) 1 (1.4) 3 (4.1) 3 (4.1) 1 (1.4) 19 (26.0) 24 (32.9)
Scar 2 (4.5) 2 (4.5) 2 (4.5) 1 (2.3) 0 (0.0) 0 (0.0) 1 (2.3) 5 (11.4) 31 (70.5)

Vulva and vagina 2 (6.1) 1 (3.0) 1 (3.0) 1 (3.0) 0 (0.0) 6 (18.2) 0 (0.0) 12 (36.4) 10 (30.3)
Peritoneum and DE 5 (16.7) 2 (6.7) 0 (0.0) 3 (10.0) 0 (0.0) 0 (0.0) 0 (0.0) 8 (26.7) 12 (40.0)

Urinary tract 4 (23.5) 0 (0.0) 0 (0.0) 0 (0.0) 2 (11.8) 0 (0.0) 0 (0.0) 4 (23.5) 7 (41.2)
Uterine cervix 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (25.0) 3 (75.0)

Others 0 (0.0) 1 * (8.3) 1 * (8.3) 2 * (16.7) 1 (8.3) 0 (0.0) 0 (0.0) 2 (16.7) 7 (58.3)

DE, deep endometriosis; OCP, oral contraceptive pills; GnRH, gonadotropin-releasing hormone. * One case used progestin and GnRH agonist. Another 1 case used OCP and GnRH agonist.

Table 3. Histological classification in each extraovarian site.

N
Cases (%) EC CCC MEC Other Carcinomas LMP Carcinosarcoma AS and ESS MM

Intestine 36 (49.3) 3 (4.1) 4 (5.5) 2 (2.7) 6 (8.2) 4 (5.5) 18 (24.7) 0 (0.0)
Abdominal scar 7 (15.9) 28 (63.6) 4 (9.1) 3 (6.8) 0 (0.0) 1 (2.3) 1 (2.3) 0 (0.0)

Vagina and vulva 17 (51.5) 9 (27.3) 0 (0.0) 1 (3.0) 0 (0.0) 0 (0.0) 6 (18.2) 0 (0.0)
peritoneum and DE 10 (33.3) 3 (10.0) 1 (3.3) 0 (0.0) 1 (3.3) 1 (3.3) 8 (26.7) 6 (20.0)

Urinary tract 6 (35.3) 6 (35.3) 1 (5.9) 1 (5.9) 0 (0.0) 0 (0.0) 3 (17.6) 0 (0.0)
Uterine cervix 1 (25.0) 2 (50.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (25.0) 0 (0.0)

Others 3 (25.0) 5 (41.7) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (33.3) 0 (0.0)

DE, deep endometriosis; EC, endometrioid carcinoma; CCC, clear cell carcinoma; MEC, mixed epithelial carcinoma; Other carcinoma, serous carcinoma and Müllerian carcinoma (detail was not described); LMP,
low malignant potential epithelial tumor; AS and ESS, adenosarcoma and endometrioid stromal sarcoma; MM, malignant mesothelioma.
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3.2. Intestine

The number of cases classified in the intestine was 73, which was the most common.
The mean age was 55.3 ± 12.4 years (mean ± SD). Twenty-eight patients had a history of
endometriosis. Twenty patients had a history of estrogen replacement therapy. In these
cases, 16 patients received estrogen replacement therapy. The following symptoms were
found: abdominal pain in 27 cases, rectal bleeding or melena in 24 cases, abdominal mass in
16 cases, obstruction in 8 cases, and constipation in 5 cases. The most common histological
types were EC in 36 cases followed by ESS in 12 cases, AS and LMP in 6 cases, CS and MEC
in 4 cases, CCC in 3 cases, and others (serous carcinoma) in 2 cases. Surgical treatment
was performed in 71 cases. Chemotherapy was administered in 19 patients and radiation
therapy in 11 cases.

3.3. Abdominal Scar

Forty-four cases were classified as abdominal scars. The scar sites included cesarean
section (37 cases), laparoscopic surgery (2 cases), abdominal hysterectomy (1 case), and
other open surgeries of the uterus and adnexa (4 cases). The mean age was 46.2 ± 7.6 years
(mean ± SD). Only nine patients had a history of endometriosis. Estrogen replacement
therapy was administered in two cases.

Most patients (40 cases) complained of mass on the scars. Only eight patients com-
plained of pain. The most common histological type was CCC in 28 cases, followed by
EC in 7 cases, MEC in 4 cases, and others in 3 cases (2 serous carcinoma and 1 Müllerian
carcinoma). CS and ESS were seen in one case each. Surgical treatment was performed in
41 cases. Chemotherapy was administered in 29 patients and radiation therapy in 14 cases.

3.4. Vagina and Vulva

A total of 33 cases were classified as vagina and vulva; 25 cases were classified as
vagina and 8 cases were classified as vulva. A total of 18 cases classified as vagina had
a history of hysterectomy, and 5 cases classified as vulva had lesions in the episiotomy
site. The average age was 53.0 ± 10.5 years (mean ± SD). A history of endometriosis was
found in 18 patients. A history of estrogen replacement therapy was observed in nine
cases and unopposed estrogen therapy was specified in only two cases. Only one patient
received progestin. The most common symptom was genital bleeding in 15 cases, followed
by masses in 8 cases, and pain in 3 cases. Cases of vaginal discharge, urinary incontinence,
genital ulcer, and by chance during regular examinations were found in one case each. The
most common histological type was EC in 17 cases, followed by CCC in 9 cases, ESS in
4 cases, AS in 2 cases, and others (serous carcinoma) in 1 case. Six out of these nine CCC
cases were in the vulva. Surgical treatment was performed in 30 cases. Chemotherapy was
administered in 11 patients and radiation therapy in 12 patients.

3.5. Peritoneum and Deep Endometriosis

Thirty-one cases were classified as peritoneal or deep endometriosis. A total of
13 cases had lesions in the pelvic peritoneum, followed by 12 in cul-de-sac and rectovaginal
septum, and 4 cases in retroperitoneum. Because of the close proximity of the cervix,
upper vagina, and rectum, lesions originating from cul-de-sac or rectovaginal septum
can easily invade these organs, and cases with completely separate lesions are rather rare.
Therefore, we classify the cases in which the primary tumor is clearly located in rectovaginal
septum or retroperitoneal other than specific organs. The mean age was 51.0 ± 11.1 years
(mean ± SD). Sixteen patients had a history of endometriosis. Estrogen replacement
therapy was administered in five cases. The most common symptom was pain in seven
cases, followed by masses in five cases and genital bleeding in three cases. Constipation,
abdominal discomfort, abdominal bloating, pollakiuria, weight loss, dysmenorrhea, or
urethral obstruction, and incidental detection was observed in one case each. The most
common histological type was EC in 10 cases followed by PMM in 6 cases, ESS in 5 cases,
CCC and AS in 3 cases, and CS, LMP, and MEC in 1 case. Surgical treatments were
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performed in all 28 cases described, chemotherapy was administered in 8 cases, and
radiotherapy in 4 cases.

3.6. Urinary Tract

In 17 cases classified as urinary tract lesions, 10 cases were bladder and 6 were ureter
lesions. The median age was 51.1 ± 8.4 years (mean ± SD). Five patients had a history of
endometriosis. In five cases of hormonal therapy, four underwent estrogen replacement
therapy. The most common symptom was hematuria in seven cases, followed by pain
in seven cases (two cases overlapping with hematuria). Urinary incontinence, bladder
irritation, and difficulty urinating were observed in one patient each. In cases of bladder
malignancies, one patient experienced vaginal bleeding, three cases were asymptomatic,
and one case had abdominal tension. The most common histological type was EC and CCC
in six cases, followed by AS in two cases, and ESS, MEC and others (mucinous carcinoma)
in one case. Surgical treatments were performed in all 17 patients. Chemotherapy was
administered in 12 cases and radiotherapy in 1 case.

3.7. Uterine Cervix

Four cases were classified as having uterine cervix lesions. The median age was
51.3 ± 6.3 years (mean ± SD). No patient had a history of endometriosis or had undergone
hormonal therapy. Vaginal bleeding was seen in two cases, followed by vaginal discharge
in one case, and dysmenorrhea in one case. Regarding histological type, CCC was seen in
two cases, followed by EC and ESS in one case. Surgical treatment was performed in all
four patients. Chemotherapy was administered in one patient and radiation therapy in
one patient.

3.8. Others

Twelve cases were identified as having malignancies in other organs. Malignancies in
the diaphragm, inguina, liver, omentum, and umbilicus were confirmed in two cases, and
lesions in the chest wall and sciatic nerve were seen in one case each. The mean age was
52.9 ± 10.3 years (mean ± SD). Five patients had a history of endometriosis. No estrogen
replacement therapy was administered. Symptoms varied depending on the site, including:
pain (chest wall, one case; inguinal, one; liver, one), mass (inguinal, one; umbilicus,
two), general checkup (diaphragm, two), abdominal distention or discomfort (omentum,
two), left lower limb motor nerve palsy (sciatic nerve, one), and no detailed description
(liver, one). The most common histological type was CCC in five cases (inguinal, two;
diaphragm, one; liver, one; umbilicus, one), EC in three cases (chest wall, one; diaphragm,
one; umbilicus, one), ESS in three cases (liver, one; omentum, one; sciatic nerve, one),
and AS in one case (omentum, one). Surgical treatment was performed in all 12 patients.
Chemotherapy was administered in six cases and radiation therapy in three cases.

4. Discussion
4.1. Intestine

In this review, most reports described intestinal lesions. Mandai et al. reported 11 cases
of malignancy from rare/less site endometriosis and described that the most common
site was the intestine and included 7 cases [20]. In addition, they noted that the rate of
coexistence of malignant lesions in intestinal endometriosis was 1.2% (7/607 cases) [20]. In
this review, 56 cases (76.7%) of malignancies occurred in the rectosigmoid colon, which is
consistent with previously reported data that most intestinal endometriosis occurs in the
rectosigmoid colon [50].

In the present report, many patients exhibited abdominal pain, rectal bleeding, or
abdominal mass. Slavin et al. reported 23 cases of endometriosis-associated intestinal
tumors (EAITs) and noted the most common symptoms were abdominal pain, bloody
stools, and abdominal mass [22]. Although these symptoms resemble those of colorectal
cancer, they described that patients had a history of endometriosis with long-time cyclic
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intestinal symptoms [22]. They also reported that the mean age was 30–50 years old, which
was younger than in those with typical colorectal cancer [22]. On the other hand, the mean
age was not so young in this literature (55.3 years old). In addition, one-fourth of patients
with malignancy in intestinal endometriosis had a history of pelvic endometriosis [51]. In
this review, the result indicating that 38.4% (28/73) of cases had a history of endometriosis
was similar to this previous report. However, since 61.6% of patients did not describe
endometriosis, it should be considered as a differential diagnosis if they are relatively
young, even if they have no history of endometriosis.

Differentiating intestinal endometriosis-associated cancer in inflammatory bowel dis-
ease may sometimes be difficult, and patients can be initially treated with steroids [52,53].
Gatas et al. first reported a case of ulcerative colitis. Nine months later, a CT scan revealed
a rectal mass, so an intestinal resection for obstruction was performed, and pathological
diagnosis revealed endometrioid carcinoma [52]. Molberg et al. described a case initially
seen as Crohn’s disease and a diagnosed tumor causing intestinal obstruction as an ab-
scess [53]. Since drainage did not improve this patient’s condition, they performed a
right hemicolectomy and finally diagnosed the patient with EC of the intestine [53]. Both
patients had a history of surgery due to endometriosis [52,53]. If a patient with suspected
inflammatory bowel disease has a history of endometriosis, it is necessary to consider
possibilities of exacerbation of endometriosis and endometriosis-related malignant tumors.

EC was the most common and CCC was less common in this review. This is in contrast
to ovarian endometriosis, in which most malignancies occur as CCC (70%) [9]. Mandai et al.
also explained this tendency based on the tissue microenvironment [20]. They indicated
that there were few cystic lesions in deep endometriosis, while most cases of ovarian
endometriosis had iron-rich cystic fluid causing oxidative stress.

Regarding pathological diagnosis, it is helpful when the tumor extends outside the
gastrointestinal wall. Some reports have shown that histological examination of preoper-
ative biopsy tissue can be negative [54,55], which might be due to extramural extension.
In addition, several studies have stated that it is important to consider occurrence of
endometriosis. In this study, 64 out of 73 cases of intestinal lesions had coexistence of
endometriosis. Immunohistochemical stains for cytokeratin7/20 and PAX8 are useful to
distinguish EC from colorectal cancer [56].

ESS is a malignant mesenchymal neoplasm resembling proliferative-type endometrial
stroma outside the uterus and was found in 15% (12 cases) of intestinal cases in this litera-
ture review. In the uterus, the same histological type is called endometrial stromal sarcoma
and accounts for 0.2% of all gynecologic malignancies. Although the etiology of ESS is
unknown, Masand et al. reported 63 cases of ovarian endometrioid stromal sarcoma and
confirmed the coexistence of endometriosis in 60% of these cases [57], indicating the possi-
bility of endometriosis as the origin of ESS. For distinguishing ESS from gastrointestinal
stromal tumors (GISTs), immunohistochemical stains for estrogen receptor, progesterone
receptor, and CD117 (c-kit) are helpful [58–60].

4.2. Abdominal Scar

Most of these tumors occurred in a cesarean section scar (37/44 cases). In the remaining
seven cases, two cases had lesions in laparoscopic surgical sites [61,62]. In six cases, three
cases had surgical history of endometriosis [62,63], one case of myomectomy [64], and one
case of uterine perforation [65]. These results indicate that various surgeries that expose
endometriotic tissues or endometrial tissues increase risks of malignancy arising in scar
endometriosis. The incidence of scar endometriosis has been reported to be 0.03–0.45% after
cesarean section [64,66]. It has been reported that 14–26% of abdominal scar endometriosis
is associated with pelvic endometriosis [67].

Time from cesarean section to scar endometriosis was reported to be 7–35 months [67].
Considering the mean age of cases of cesarean scar in this study (46.2 years old), it is sug-
gested that the period from cesarean section to carcinogenesis is approximately 10–20 years.
Bats et al. and Shalin et al. listed differential diseases such as abscesses, hematomas,
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desmoids, sarcomas, metastatic diseases, pyogenic granulomas, and melanomas [68,69].
For tumors formed in wounds of patients with a history of surgery, it is necessary to
consider wound endometriosis and endometriosis-related malignant tumors.

Tumors on abdominal scars are easy to approach for biopsy, which was effective in
establishing diagnosis in some cases [70–75]. However, Matsuo et al. experienced a case
where a malignant lesion could not be detected at the time of biopsy [63,65]. Thus, surgery
should be performed if malignancy is suspected based on physical or imaging findings.

Of note, CCC was the most common histological type at this site, while intestinal
cases included a small number of CCC cases. Although the cases of episiotomy scar were
classified as vulva, cases of episiotomy scars also showed CCC dominance (4/5 cases).
As mentioned in the intestine, it may be possible that some type of differences in the
microenvironment of the scar or abdominal wall might have influenced this tendency.
On the other hand, most of the cases of abdominal scar had experienced a cesarean
scar lesion (37 cases), and only six cases had a history of endometriosis. Therefore, it
may be possible that endometrial tissues affected by pregnancy are associated with this
difference in histological type. These results may help us understand the development of
endometriosis-related malignancies.

4.3. Vagina and Vulva

The incidence of vaginal endometriosis is rare, accounting for approximately 2% of all
endometriosis cases, and the incidence of vaginal malignancies derived from endometrio-
sis is expected to be extremely low [76]. Shah et al. demonstrated that the proportion of
endometriosis-associated malignancy in vaginal tumors was 3.6–11.1% [77]. Staats et al. re-
ported a case series of endometrioid carcinoma with vaginal endometriosis, and 3 out of 18
cases had a history of total hysterectomy without a history of endometriosis [23]. Although
Staats et al. showed that carcinogenesis could be a consequence of endometriosis, they also
mentioned that hysterectomy itself contributed to carcinogenesis through development of
endometriosis [23]. In this review, the existence of five cases with a history of hysterectomy
without a history of endometriosis may support this idea [19,21,23].

On the other hand, 14 cases of vaginal lesions had a history of endometriosis. Further-
more, 18 cases had a history of hysterectomy. This suggests the possibility that severe deep
endometriosis was present in the background in these cases. The result that endometrioid
carcinoma accounted for 71% (17/24) of this lesion was similar to that in the intestine. This
implies a hypothesis indicating that the presence of severe pelvic endometriosis requiring
hysterectomy rather than surgery itself represents a major risk factor.

Five out of eight cases of vulva lesions occurred in an episiotomy scar, and four of
them had clear cell carcinomas. This tendency is similar to that observed in abdominal
scar lesions. Three cases of this site did not have a history of episiotomy. Regarding
the pathophysiology of this lesion, other than lymphatic or hematogenous transfer, the
hypothesis that endometriotic tissues spread via the Nuck duct has been described [78].

4.4. Peritoneum and Deep Endometriosis

Infiltration in neighboring organs, such as the intestine, vaginal wall, or urinary tract,
causes various symptoms in patients after hysterectomy. Therefore, there were cases that
could not be easily distinguished from intestinal or bladder cases [42,79]. Most of the
tumors in this category were located in the pelvis and close to the ovaries. Shigeta et al.
described a case where the tumor was difficult to distinguish from an ovarian tumor
preoperatively [80]. However, Johnson et al. reported a case of peritoneal clear cell
carcinoma with a multicystic and multiseptated appearance and heterogeneous solid parts,
which is different from typical ovarian CCC [81].

This was similar to the intestinal and urinary tract lesions in which many EC cases
were included. Out of the five ESS cases, two cases were high-grade ESS who died of
disease (6 months [82] and 24 months [21]). Poor prognosis of high-grade ESS is similar to
that of the uterus.
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Butnor et al. described six cases of PMM with peritoneal and/or adnexal endometrio-
sis [83]. Although most of the malignant mesothelioma are associated with asbestos, the
relationship between asbestos and PMM is lower. Kraynie et al. reported that malignant
mesothelioma without association of asbestos occurred in young, female, peritoneal site
diseases, with epithelioid histology [84]. In Butnor’s report, while two cases of PMM
had a history of paraoccupational exposure of asbestos, it was unknown whether their
exposure to asbestos was enough to cause PMM [83]. They discussed the association
between chronic inflammatory conditions in the peritoneum and malignant mesothelioma,
such as interleukin-1β induction in endometriotic tissue by upregulation of intracellular
estrogen receptor-β.

4.5. Urinary Tract

It is estimated that 1–3% of endometriosis occurs in the urinary tract and affects the
bladder, ureter, and kidney in a ratio of 50:4:1 [85]. In this literature, cases occurring in
the bladder were also the most common (10/17cases). In the bladder, the most common
symptom was hematuria, which was a typical symptom of malignancy in the urinary
tract. On the other hand, in the ureter cases, four cases complained of pain (three cases,
ureteral obstruction) and only one case had symptoms of hematuria. Regarding the seven
ureter cases, four cases with detailed description of endometriosis were suspected to be an
extrinsic type. It is known that the extrinsic type occurs at a rate four times higher than the
intrinsic type in endometriosis of the ureter [85], so pelvic pain or ureteral obstruction might
occur earlier than hematuria. In addition, it has been reported that 70% of endometriosis
is on the left side, because there are anatomical differences in the diffusion of retrograde
menstrual blood being delayed by the sigmoid colon [85]. Four ureter cases were on the
left side [20,85–87], compared to three cases on the right side, in this literature [20,88,89].

In this review, 10 of 17 cases (58.8%) had a history of gynecological surgery which
was thought to be a risk factor. Healy et al. reported that 60–70% of cases of urinary tract
endometriosis had a history of pelvic surgery [85].

The most common histological type was CCC. However, the reason for this has not
been clearly described in any published report. Clear cell carcinoma of the bladder is
rare and accounts for 0.5–2% of epithelial malignancies at this site [90]. In the lower
urinary tract, there are several hypotheses that CCC develops from Müllerian origin,
mesonephric origin, or differentiation from urothelium [91]. However, these hypotheses
are still controversial [91]. In the upper urinary tract, distinguishing it from the mesonephric
clear cell renal cell carcinoma is required.

4.6. Uterine Cervix

Endometriosis of the cervix is estimated to occur in 3% of cases [76]. Obstetrical or
surgical trauma, such as biopsy, dilation and curettage (D&C), or vaginal delivery, could
be a cause of implantation of endometrial tissue [92]. On the other hand, Hashiguchi et al.
reported a case of a nulliparous woman with a lesion in the deep cervix associated with
adenomyosis and ovarian endometriosis [93]. Recently, Kishi et al. examined subtypes
of adenomyosis and proposed the hypothesis of invasion of endometriotic tissues from
outside the uterus [94]. Two other cases also had adenomyosis. Therefore, cervical en-
dometriosis is thought to be almost the same disease of malignancy as adenomyosis [95,96].
The results of cervical cytology of CCC and EC were class V in one case [96] and class I in
two cases [92,93] and a case of ESS has also been diagnosed with mild glandular atypia [95].
In addition to usual cervical adenocarcinoma, it may sometimes be difficult to diagnose
malignancy using cytology.

4.7. Others

From one case in the lower chest wall and two cases in the diaphragm, Okimura et al.
reviewed all three and indicated that all three cases had a history of intrapelvic surgery for
endometriosis or adenomyosis [97–99]. They also described the possibility of a correlation
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between the severity of previous endometriosis and dissemination of endometriotic tissue
by surgery [99]. The possibility of hematogenous spread could not be ruled out in a case of
the right chest wall [97]. However, this is most likely to be caused by dissemination because
the patient had a history of surgery for 3.5 L of bloody ascites, revealed endometriosis in
omentum and serosa of appendix [97]. In both cases of inguinal onset and liver lesions,
there was no coexistence of endometriotic tissue, and it was unclear whether they were
truly derived from endometriosis [30,100,101].

4.8. Hormonal Therapy

In a study of EAIT, Slavin et al. summarized a history of endometriosis, hysterectomy,
adnexal resection, and hormonal therapy [22]. They described that many cases had well-
differentiated tumors and a history of long-term hormone replacement therapy, averaging
17 years [22]. Heaps et al. also described endometriosis-related ovarian malignancies and
found that cases that were considered to be hypoestrogenism, such as HRT, estrogen acidic
tumor, ovarian stromal hyperplasia, and endogenous androgenic conversion, tended to be
well-differentiated tumors with a 5-year survival rate of 82% [18].

Regarding mesenchymal tumors, Masand et al. reported a series of 63 cases of
endometrioid stromal sarcoma and that the majority of postmenopausal cases had un-
dergone hormone replacement therapy for more than 10 years, suggesting an increased
risk of progression of endometrioid stromal sarcoma [57]. Staats et al. described cases of
endometriosis-associated malignancy in the vaginal stump, and 5 out of 16 endometriosis-
related malignant tumor cases had undergone hormone replacement therapy, resulting
in no strong correlation [23]. In another hypothesis, peripheral conversion of androgen
hormones into estrogens in the fat tissue may play the same role as estrogen therapy does,
particularly in obese patients [79]. In this review, 119 patients were mentioned in relation
to the presence or absence of hormone therapy. Estrogen monotherapy was administered
in 33 cases (27.7%), including OC and hormone replacement therapy in 46 cases (38.7%).
Many cases did not describe details of hormonal therapy. Therefore, we could not conclude
risk occurrence.

Heaps et al. described that progestin supplementation could theoretically prevent
growth of estrogen-dependent tumors [18]. However, eight cases in this study received
progestin administration. Therefore, it may not be wise to ignore the occurrence of malig-
nancy in some patients. In addition, Pokieser et al. reported a patient who was treated
with MPA for 2 years and had a history of intra-abdominal hemorrhage due to rupture of
ovarian endometriosis [102]. However, clear cell carcinoma from endometriosis arose in
the rectum later [102]. They considered that the short duration of MPA administration may
not have contributed to the prevention of malignant transformation [102].

Although many authors have suggested risks due to estrogen therapy, it is still contro-
versial. However, considering the high differentiation and hormone-dependency character-
istics of endometriosis-associated malignancy, physicians should be careful about estrogen
monotherapy after hysterectomy and long-term hormone replacement therapy for patients
with a history of endometriosis.

4.9. Etiology and Histology

Ectopic endometrial cells disseminated in the peritoneal cavity are conditioned to
survive and proliferate by inflammatory cytokines and remodeling of the peritoneal mi-
croenvironment by MMPs, and reduced NK cell activity is also known to support the
survival of endometriotic cells in the peritoneal cavity [103,104].

In addition to this unique microenvironment formed in endometriosis foci, it is also
known that the hyperestrogenic state, which increases with worsening disease, contributes
to reduced immune surveillance by enhancing Treg activity, in addition to promoting
proliferation of endometriotic tissue [103].

In addition to these changes in the surrounding environment that can promote carcino-
genesis, when cystic lesions occur in the ovaries, old blood in the cysts produces iron oxide
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in the cysts, which promotes carcinogenesis through genomic DNA mutations [105]. It has
also been reported that endometriosis causes a disruption of redox metabolism, which may
lead to the acquisition of cancer-specific metabolism in clear cell carcinoma [12].

Cancer genomic mutations have also been reported for extraovarian endometriosis
in recent years, and mutations in cancer-associated genes, such as PIK3CA, KRAS, and
ARID1A, have been identified [106]. In this review, the most common histological type
with regard to extraovarian endometriosis was endometrial carcinoma, with CCC being
the second most common. As mentioned by Mandai et al., a factor may be that most
extraovarian endometriosis, such as deep endometriosis and intestinal endometriosis,
rarely form large cysts, unlike in the ovary [20]. They did not include cases of malignant
transformation of abdominal scars and epigiotomy scars, but in this review, 44 cases were
described and CCC was frequently observed. Although it is difficult to clarify the cause
of the appearance of histologic differences from intra-abdominal, deep endometriosis
and intestinal endometriosis, the environment of the wound may affect the selection and
metabolism of the implanted endometriotic cell.

In this study, many sarcoma cases were included, such as CS, EES, and AS, which
accounted for 22% of the cases. Uterine CS is a homogeneous tumor and epithelial–
mesenchymal transition (EMT) has been proposed as a hypothesis, and a similar mechanism
is assumed for CS derived from endometriosis [107]. On the other hand, there is no clear
evidence that EES and AS are caused as a result of EMT, and it has not been clarified
whether endometriotic stromal cells derive from normal endometrial stromal cells. It is
difficult to estimate causality or epidemiological proportions from this study, and we hope
that further investigations will be conducted.

4.10. Limitations

There are some limitations in this review. First, our review excludes non-English
studies, so racial or regional differences were not considered. Second, the use of only the
PubMed database and the manual search is another limitation to the study. Third, because
of the rarity, our data did not include any large population-based studies. Thus, the data
about prognosis or prevalence are limited.

5. Conclusions

Various sites and histological types of reports of extraovarian endometriosis have been
established. Unlike ovarian endometriosis, the accurate incidence is uncertain because the
prevalence has not been clarified. The proportion of histological types varied depending
on the site of origin. This result indicated that differences in the microenvironment at the
site influenced carcinogenesis. A comparison of these differences may clarify the mecha-
nisms for malignant transformation of endometriosis. In the case of hormonal therapy for
postmenopausal women, even if they have a history of bilateral oophorectomy, physicians
should be careful about less/rare site endometriosis, especially estrogen monotherapy after
hysterectomy.
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