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Abstract

Background: Extrapelvic endometriosis is defined as the presence of ectopic endometrial tissue in structures out-
side the pelvis. Although extra-pelvic endometriosis is generally considered benign conditions, malignant potential
within endometriotic foci occurs even after definitive surgery. Malignant transformation of hepatic endometriosis is
extremely rare. Preoperative diagnosis of this cancer is difficult, and no guidelines on the optimal management cur-
rently exist. Here, we present a case report of malignant transformation of hepatic endometriosis and a brief literature
review to highlight the current knowledge of the prevalence, clinical features, diagnosis, and management of this
condition.

Case presentation: A 50-year-old woman with a 2-year duration of progressive right upper quadrant abdominal
pain was admitted to the hospital. She underwent hysterectomy and bilateral salpingo-oophorectomy for benign
conditions 4 years prior. Tumor markers demonstrated elevated carbohydrate antigen (CA)-199 112U/mL (normal
range: 0-35U/mL) only. Radiological imaging suggested the presence of a 10.7 x 7.7-cm mass in the right lobe of
the liver extending to the diaphragm. The intraoperative frozen sections suggested malignant tumor. Right hepatec-
tomy with infiltrating diaphragm resection was performed. The final pathology with immunohistochemistry staining
confirmed endometrioid adenocarcinoma in the liver originating from preexisting hepatic endometriosis. After the
multidisciplinary team meeting, the consensus was surgery followed by adjuvant chemotherapy. To our knowledge,
this is the first case of Chinese woman of a malignant liver tumor originating from endometriosis ever reported by
reviewing the current English medical literature.

Conclusion: Though rare, extrapelvic endometriosis-associated cancers should be considered as differentiated diag-
nosis even after hysterectomy and bilateral salpingo-oophorectomy. This case highlights the importance of collabora-
tive efforts across multiple disciplines for accurate diagnosis and appropriate treatment of malignant transformation
of hepatic endometriosis.
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Background
Endometriosis, defined as the presence of endometrial
glands and stroma outside the uterine cavity, affects
6~10% of reproductive-aged women [1] and 2~4%
of postmenopausal women [2]. Endometriosis is most
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bladder, lungs, pancreas, liver, and heart have also been
described [3]. Although both pelvic and extrapelvic
endometriosis are generally considered benign condi-
tions, malignant potential within endometriotic foci has
been well documented [4]. The ovaries are the primary
sites in 78.7% of all malignancies arising from endome-
triosis, extragonadal sites compose the remaining 21.3%
[5].Malignant transformation of hepatic endometriosis
is extremely rare, with only a few cases reported in the
literature. Herein, we describe the case of a patient with
endometrioid adenocarcinoma of the liver arising from
endometriosis following a remote total abdominal hys-
terectomy and bilateral salpingo-oophorectomy (TAH/
BSO).

Case presentation

A 50-year-old woman with a body mass index 23.1 kg/
m? was referred to our hospital due to a 2-year history
of recurrent right upper quadrant abdominal pain with
progressive aggravation. Past medical history included
a cesarean section at age 40 and TAH/BSO for atypi-
cal endometrial hyperplasia and ovarian endometrioma
at age 46. The patient had not taken hormonal replace-
ment therapy (HRT) since age 46. No family history of
malignancy was recorded. Physical examination revealed
right upper quadrant tenderness without any palpable
masses. Fever, jaundice, vomiting, or other clinical signs
were not observed. Liver function and viral serological
tests for hepatitis B and C were normal. Tumor markers
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demonstrated an elevated carbohydrate antigen (CA)-
199 level (112 U/mL [normal: 0-35 U/mL]); CA-125, car-
cinoembryonic antigen, and alpha fetoprotein levels were
normal.

Contrast-enhanced computed tomography (CT) scan
showed an ill-defined, hypodense mass of approxi-
mately 10.7 x 7.7 cm in the right liver lobe extending to
the diaphragm (Fig. 1A), with moderate enhancement
in the periphery during the arterial phase (Fig. 1B-D).
Magnetic resonance imaging (MRI) of the liver demon-
strated this lesion had an increased signal on both T1-
(Fig. 1E) and T2- weighted images (Fig. 1F). No change
was observed on T2-spectral presaturation attenuated
inversion recovery (SPAIR) sequence (Fig. 1G), indicating
hemorrhaging within the mass. The capsule of the right
lobe of liver was unevenly thickened and enhanced, but
no obvious enhancement was visible inside the tumor
(Fig. 1H). No lymph node involvement was observed.

Laparotomy was performed, revealing a large compli-
cated mass in segment VII. Multiple nodules on the dia-
phragm, ranging from 1 to 3 cm in diameter, were also
observed. Some of the nodules were cystic with hemor-
rhagic contents and densely adhered to the surface of the
liver. The abdominal cavity exploration revealed no other
abnormalities. During adhesiolysis, the hepatic intra-
parenchymal mass ruptured, expelling large amounts of
“fish flesh”’-like tissue and hematoma. Some of the tissue
and one diaphragmatic nodule were sent for intraopera-
tive frozen sections, which suggested sporadic broken

Fig. 1 Imaging findings of the patient. Computed tomography (CT) scan showed an ill-defined, hypodense mass in the right liver lobe extending
to the diaphragm (A) with moderate enhancement in the periphery of the mass at 54 s (B), 84 s (C) and 200 s (D) after intravenous injection of
contrast. Magnetic resonance imaging (MRI) demonstrated an elliptic mass in the right liver lobe with an increased signal on both T1- (E) and

T2- (F) images; On T2- SPAIR sequence the mass showed high signal indicating haemorrhage within the mass (G); H Post-contrast axial T1-weighted
sequence showed the capsule of the right lobe of liver was unevenly thickened and enhanced but no obvious enhancement was visible inside the
tumor
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endometrial-like tissues. Part of the hepatic mass was
resected for a second intraoperative frozen section, which
unexpectedly indicated a malignancy. After fully commu-
nicating with the patient’s family, anatomical resection
was performed, including right hepatectomy with infil-
trating diaphragm resection. The patient had an unevent-
ful postoperative recovery without complications.

Final histopathological examination of the surgical
specimens confirmed the diagnosis of highly- to moder-
ately-differentiated endometrioid adenocarcinoma in the
liver. The tumor cells had pleomorphic nuclei and a high
nucleus/cytoplasm ratio, and were arranged in a glandu-
lar or sieve pattern surrounded by proliferative fibrous
tissue (Fig. 2A and a). Immunohistochemistry found that
tumor cells were strongly positive for estrogen recep-
tor (Fig. 2B), progesterone receptor (Fig. 2C), vimentin
(Fig. 2D), paired-box gene -8 (Fig. 2E), but negative for
cytokerin -7 (Fig. 2F), Arginase 1 (Fig. 2G), hepatocyte
(Fig. 2H), calretinin (Fig. 2I), and glypican-3 (Fig. 2J).
Although the specimen was sampled extensively, the
classic triad of endometrial glands, stroma, and hemosi-
derin-laden macrophages was not identified.

The case was discussed at a multidisciplinary team
meeting involving radiologists, pathologists, oncologists,
and gynecologic surgeons. Clinical and immuno-histo-
pathological findings strongly supported the diagnosis of
endometrioid adenocarcinoma originating from preexist-
ing hepatic endometriosis. Adjuvant chemotherapy was
recommended for treatment. The patient agreed with
the treatment regimen and had completed three courses
of chemotherapy (doxorubicin combined with cis-plati-
num, every 3 weeks) with sufficient tolerance (Blood tests
showed Grade I myelosuppression that could be reversed
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by oral drugs.) at the time of writing. Long-term follow-
up will be conducted to observe the prognosis.

Discussion and conclusion

Extrapelvic endometriosis is defined as the presence of
ectopic endometrial tissue in structures outside the pel-
vis and has been described in almost all other remote
organs of the human body such as the lungs, the brain,
the urinary system, the gastrointestinal tract, the cen-
tral nervous system, and the abdominal wall [3]. Hepatic
endometriosis, first described by Finkel et al. in 1986 [6],
is an extremely rare form of extrapelvic endometriosis,
and its exact prevalence is not easily estimated due to the
lack of population-based epidemiological trials [3]. In the
current English literature, only 39 cases of hepatic endo-
metriosis have been reported. An additional table shows
the characteristics, presentation, and treatment of those
cases in more detail (see Additional file 1: Table 1).

The etiology and pathogenesis of extrapelvic endo-
metriosis remain unknown. Various hypotheses have
been proposed; however, to date none of the hypoth-
esized mechanisms was able to exhaustively explain
every reported case [3]. The implantation theory sug-
gests that endometrial fragments are transplanted into
extra-pelvic sites through retrograde menstruation,
lymphatic or hematogenous dissemination, or iatro-
genic injury. An immune dysfunction that interferes
with the cleaning of the ectopic endometrial fragments
and provokes an inflammatory milieu is supposed to
play a vital role during the formation and progression
of endometriotic lesion [7, 8]. However, this theory
does not explain the appearance of the disease in girls
before or shortly after menarche, in women affected by

e (10050 |% - SR RD AL 5 goox)hade

(100 x); J Negative stain for glypican-3 (100 x)

Fig. 2 Histopathological and immunohistochemical staining findings. A Highly to moderately differentiated endometrioid adenocarcinoma, with
tumor cells arranging in a glandular or sieve pattern with proliferative fibrous tissue surrounding (200 x ; H&E staining); a Highly to moderately
differentiated endometrioid adenocarcinoma (100 x ; H&E staining), the white box area was magnified to A; B Positive stain for estrogen receptor
(100 x); C Positive stain for progesterone receptor (100 x); D Positive stain for vimentin (100 x); E Positive stain for paired-box gene 8 (100 x); F
Negative stain for cytokerin-7(100 x); G Negative stain for arginase 1 (100 x); H Negative stain for hepatocyte (100 x); I Negative stain for calretinin
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Mayer—Rokitansky—Kuster—Hauser’s syndrome, or even
in men [8]. The coelomic metaplasia theory and the Miil-
lerian remnants hypothesis may explain the occurrence
of endometriosis outside the pelvis [8]. The metaplastic
transformation or differentiated changes are supposed
to occur secondary to hormonal influences, inflamma-
tory processes, (epi)genetic factors, immune alterations,
and environmental factors [8]. Moreover, the involve-
ment of stem cells originating from bone marrow or the
basal layer of the endometrium opened a new scenario
that shed light on the pathogenesis of both pelvic and
extrapelvic endometriosis [9, 10]. Indeed, it has been
demonstrated that they could spread through vessels or
fallopian tubes and differentiate into endometrial tissue
at different anatomic sites, perhaps because of a failure
of the immune system [7, 8]. However, the heterogeneity
of extrapelvic endometriosis and the different contexts in
which it develops suggest that a single etiopathogenetic
model is not sufficient to explain its complex pathobiol-
ogy [8].

Malignant transformation of endometriosis, initially
described by Sampson in 1925 [11], has been estimated
to affect approximately 1% of premenopausal women
suffering from endometriosis, and 1 ~2.5% of postmeno-
pausal women, while the vast majority of them arising in
the ovary [12]. Extragonadal malignant transformation
is extremely rare phenomenon, but has been reported in
distant sites or even after definitive surgery (TAH/BSO).
To our knowledge, this is the first case of Chinese women
of liver malignant tumor originating from endometrio-
sis ever reported and there are another four cases in the
English medical literature [13—16], summary provided in
Table 1. As reviewed by Kralickova et al. [17], many stud-
ies have reported a consistent correlation between endo-
metriosis and ovarian cancer according to histological
subtypes. However, the question of how much higher the
absolute risk is not fully clear. Nevertheless, due to rarity
of the event, the existing evidence is insufficient to elu-
cidate the absolute risk of malignant transformation of
extrapelvic endometriosis.

Three criteria were used to diagnose malignant trans-
formation in endometriosis [11]: (1) normal endometrial
tissue is found adjacent to malignant tissue, (2) the his-
topathology of malignant disease should be of endome-
trial origin, and (3) no other primary tumor can be found.
In many cases, including this report, satisfying the first
criterion is difficult. Even after extensive sampling, non-
neoplastic endometriosis was not observed, presumably
because the tissue had atrophied or been destroyed by
the carcinoma. Most extraovarian malignant transforma-
tions are endometrioid adenocarcinomas, but other his-
tological types, including sarcoma, clear cell carcinoma,
and rare cell types, have been reported [5]. Considering
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the existing 4 cases reported of malignant tumors arising
from endometriosis in the liver, one endometrioid aden-
osquamous carcinoma reported by Weinfeld et al. [13],
one adenosarcoma with a benign epithelial component
and a malignant mesenchymal component [14], one low-
grade endometrial stromal sarcoma [15] and the remain-
ing endometrioid adenocarcinoma [16], as in our case.

Several risk factors have been implicated in the neo-
plastic transformation of endometriosis [4]. Retrograde
menstruation and repeated hemorrhage induce heme
and free iron accumulation within endometriotic lesions,
resulting in reactive oxygen species formation, which
plays a role in carcinogenesis. High levels of inflamma-
tory mediators and activated cytokines/chemokines, as
well as aberrant function of almost all types of immune
cells in endometriosis promote angiogenesis, cell prolif-
eration, invasion, and metastasis, contributing to both
the occurrence and progression of neoplastic processes.
Some evidence associates endometriosis with auto-
immune diseases. As reported by Mignemi et al, an
extremely rare case of nasal localization of endometriosis
in a woman affected concurrently by Behcet’s disease, a
rare systemic vascular autoimmune disease [18]. Hypere-
strogenism, either from exogenous sources or from
endogenous overproduction, is also a potential risk fac-
tor. However, no definite data indicate the absolute risk
of malignant transformation in postmenopausal women
using HRT [1, 2]. The patient in this case experienced
menopause 4 years prior due to TAH/BSO and did not
received any HRT. Heaps et al. [5] reported that only 14
of the 205 cases of malignant tumors arising in endome-
triosis were associated with known estrogenic stimula-
tion. The possibility of excess estrogen production from
fatty tissue could be excluded because our patient was
not overweight. Additionally, genetic, and epigenetic fac-
tors may contribute to the carcinogenesis of endometrio-
sis [19]. However, we did not perform genetic testing on
the patient in this case.

The diagnosis of extrapelvic endometriosis-associ-
ated malignancy is challenging [20, 21]. A history of
endometriosis and suggestive catamenial symptoms
may be contributive, but these do not fit all situations.
Tumor markers such as CA125 and CA199 show low
specificity; therefore, diagnosis based on these markers
is difficult. Although ultrasonography, CT, and MRI are
useful, pathognomonic features of extrapelvic endome-
triosis-associated malignancy have not been described
for any of these imaging modalities. Therefore, the gold
standard for diagnosis is histologic examination com-
bined with immunochemistry. Moreover, given the
heterogeneity of endometriosis-associated malignancy
and the potential adverse effects, transhepatic fine nee-
dle biopsy or core biopsy may misinterpret the true



Page 5 of 7

(2021) 21:249

Wang et al. BMC Women'’s Health

9|qedijdde jou ) ‘ewodies [ewoJlS [eLIdWOopU §S7 ‘Awoidaioydoo-obuidies [eiale|iq + Awo31daia1sAY 0Sg + AH ‘Adelayy Juswade|das jeuowoy | yH

SSaUIDPUD)
1uespenb
Jaddn ybu
uon Juted eu
-39sa) wbeiydelp -luopge
ewOUIDIPOOUSPE Bunenyur yum 30| ybu juelpenb uondas
Bulobup Adesayrowayd plouswopuy  Awodaiedayybly /WD 0l /4N 1D ‘SN 1addn 1ybry SOA  UR2IRSID !0SF + AH ON/350d 0S5  95eD1UsAd
Awo1daua
-peydwA|+ uols
ON -12X3 1oNp 3|Iq
euJouldIRdOUSpE [ed1pel Awo1da) AWwo1d9p
L ON ploueswopuy -uswibasul b1y VN VN soA  -uadde+0Sg+ AH VYN/350d 9%  [91] sspmouy
Ajebaw (S53)
-ojeday/uted euIODIeS [BUIOAS
|euiuopge EEEJolIE]
juelpenb [eUNSIUI JO) AWO
14 ON (opeib-mo) 553 Awodsiedsyybly 20| 1ybu/YN/LD Jaddn 1ybry SOA  -losede|{0Sg+ AH VYN/3sod 6S [G1] ueyy
eipuoydodAy
by ay1 Ul
SSaUIDPUS)Y
UM ssewl
o|qedjed
wbeiydelp pJey/uled
1uade(pe yum Slele]] ousebida
4 ON BWODIBSOURPY  Awoldateday 1ybry  yBu/wd 0g/4A 1D papis-1yb1Y SOA 0Sg+AH SOA/350d ¥S  [vllepusSN
Awoy
(pa1enuaIay -2315499|04d pue
-JIp A|9119pOW) Awodaleday Ys VN uondasal
ewoupied ‘U0112353l SSewl YSEVIEIEN SISOLII2UIOPUD
snowenbsouspe  dpedayuad/onew Slele]] 1uespenb 1appe|q Aleunn
N N plol1awopuy -Beayderp 61y Wbu/wo g/l Jeddnybry SOA ‘0Sg+ AH VN/1S0d 09 [€1] PIRJuIDM
uoleuwex?
uoned0|/azis |ed1sAyd
adfiqns uoisa|/sisoubelp JwoldwAs  sisolidWOpUd 1YH/1818
(K) dn-mojjo4 Adesayl jueanfpy |e3160]031s1H juawileal] aAnesadoald Aewnd JLYSIGHT £13bins joud |esnedoudly (K)aby 1eak loyiny

SISOLIIBWOPUS Wod) Buisiie siowny 1ueubijew dieday Jo sased paniodal Jo sD1ISUS1deIRYD R L djgeL



Wang et al. BMC Women'’s Health (2021) 21:249

identity of the lesions. Intraoperative frozen sections
should be highly recommended to guide the extent of
excision required and to avoid excessive treatment [22].
In this report, the final diagnosis of a malignant tumor
arising from hepatic endometriosis was based on the
following findings: (1) history of pelvic endometriosis,
(2) distinctive histological adenocarcinoma with an epi-
thelial phenotype typical of endometrial origin, and (3)
absence of a primary neoplasm found elsewhere.

There are no guidelines on the optimal management
of malignant transformation of hepatic endometrio-
sis. Reviewing the reported cases, radical resection has
been the primary treatment thus far. No evidence indi-
cates the role of adjuvant therapy for prognosis follow-
ing surgery. Unlike in this case, no additional treatment
was administered in the cases reported by N’Senda
et al. [14] and Knowles et al. [16] Collecting more clini-
cal data with long-term follow-up is needed to further
understand this type of cancer.

Malignant transformation of hepatic endometriosis
is rare and poorly understood complication. No spe-
cific biomarkers or sound screening tests currently
exist, and accurate diagnosis is primarily based on
histopathological evaluation combined with immuno-
histochemistry staining. Collaborative efforts across
multiple disciplines, such as radiology, pathology,
oncology, and gynecology, are required when determin-
ing the diagnosis and appropriate treatment options
for patients with malignant transformation of hepatic
endometriosis.
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