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Mucinous cystic neoplasm (MCN) of the liver is a rare hepatic neoplasm: a cystic, mucus-producing tumor.
Histopathologic examination reveals ovarian-like stroma. The origin of MCN of the liver is still unknown, al-
though ectopic ovarian-like stroma in the liver has been suggested as a possibility. We document a thought-
provoking case of MCN of the liver, and intratumoral fatty tissue may support the opinion that ectopic ovari-
an-like stroma in the liver is a possible origin for both MCN and ovarian teratoma.

An expansive 10.5-cm cystic tumor was incidentally detected in a 71-year-old woman. Imaging studies revealed
that the tumor was multiloculated, with cyst contents comprising mucus, muddy-looking fluid (inspissated bile),
and hematoma. Imaging studies revealed fatty tissue and calcifications in the cyst walls. The diagnosis of MCN
of the liver was made, although MCNs have never been reported to include fatty tissue. Extended left lobec-
tomy was performed, and the tumor was curatively removed without any rupture. A multilocular cyst, mucus,
calcifications, and fatty tissue were clearly observed on gross inspection. Histopathological examination re-
vealed ovarian-like stroma. Evidence of malignancy was not detected. Her postoperative course was unevent-
ful. To the best of our knowledge, our patient is the first case of MCN of the liver with intratumoral fatty tis-
sue. This case may support the hypothesis that MCN originates from ectopic ovarian-like stroma in the liver.
We documented a thought-provoking case of MCN of the liver in detail, and this MCN accompanied with fat-
ty tissue might originate from ectopic ovarian-like stroma.
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Background

Mucinous cystic neoplasm (MCN) of the liver is a rare hepat-
ic neoplasm, and this cystic, mucus-producing tumor is his-
topathologically associated with ovarian-like stroma [1-3].
Radical resection is curative treatment [4-7], and the postop-
erative prognosis is acceptable [2,3,7,8]. The origin of MCN of
the liver is still unknown, although ectopic ovarian-like stro-
ma in the liver has been suggested [8-10].

We report a thought-provoking case of MCN of the liver in de-
tail. In general, MCN of the liver does not involved fatty tis-
sue [3,11,12]. In particular, to the best of our knowledge, our
patient is the first case of MCN of the liver having fatty tis-
sue inside the tumor. This case may support the hypothesis
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that ectopic ovarian-like stroma in the liver is the origin of
MCN [8-10]. Moreover, we discuss a possible origin of an ex-
tremely rare MCN in the liver accompanied with fatty tissue,
with a literature review.

Case Report

A 71-year-old woman with diabetes and deep venous throm-
bosis was referred to our hospital for treatment of meningitis.
She had no history of smoking or excessive alcohol consump-
tion. Treatment for meningitis resulted in drug-induced liver
damage, and the liver was checked by ultrasound as part of
our routine protocol in such cases. An expansive 10.5-cm cys-
tic tumor was incidentally detected in the medial lobe of the

Figure 1. Hepatic CT and MRI findings. (A, B) Imaging findings of plain CT (A) and T2-weighted MRI (B). Calcifications were clearly
detected on plain CT (white arrows). The multilocular cyst (ie, cyst-in-cyst) contained mucus (blue arrows). A hematoma
was observed inside (red arrows). (C, D) Imaging findings of dynamic CT (C) and T1-weighted MRI (D). The cystic, mucus-
producing tumor contained not only mucus (blue arrows), but also muddy-looking fluid (ie, inspissated bile) (green arrows)
and hematoma (red arrows). The cyst wall did not show enhancement, and a partial solid component was observed (orange
arrows). CT — computed tomography; MRI — magnetic resonance imaging.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€931368-2

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Katsura H. et al:
Mucinous cystic neoplasm of the liver
© Am J Case Rep, 2021; 22: €931368

Figure 2. Fatty tissue within the cyst. Imaging findings of plain
CT (A), T1-weighted MRI (B), and fat-suppressed
MRI (C). The cystic, mucus-producing tumor clearly
included fatty tissue (yellow arrows). CT — computed
tomography; MRI — magnetic resonance imaging.
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Figure 3. Gross pathological examination. Examination of the
resected specimen revealed that the tumor was 10.5
cm and was curatively removed without any rupture of
the cyst (overhead view, A). The cyst was multilocular,
with mucus, calcifications, hematoma (red arrows), and
fatty tissue (yellow arrows) observed (coronary view,
B). Inspissated bile was present within the tumor. Cut
surface (white arrows) is presented (A, B).

liver. Plain and dynamic computed tomography and enhanced
and fat-suppressed magnetic resonance imaging revealed that
this tumor was multilocular (ie, cyst-in-cyst), contained mu-
cus, muddy-looking fluid, and hematoma (Figure 1A-1D), and
was associated with fatty tissue (Figure 2) and calcifications
(Figure 1A). The cyst wall did not show enhancement, but a
partial solid component was observed (Figure 1D). The sharply
marginated cyst wall touched the middle hepatic vein. Tumor
markers were all within the reference range. Splenomegaly in-
dicated portal hypertension, although collateral development
was not observed. We suggest that intratumoral bleeding, which
resulted in hematoma, might secondarily cause communica-
tion with the bile duct. Hence, a diagnosis of MCN of the liv-
er was made, although MCN has not been reported to include
fatty tissue. In fact, intraductal papillary neoplasm of the bile
duct (IPNB) was a differential diagnosis in our patient. Three-
dimensional volumetry showed that the remnant liver volume
in an extended left lobectomy was estimated to be 76.9%. The
demarcation line was clearly confirmed after ligation of the left
portal vein, and then, the middle and left hepatic arteries were
ligated. Extended left lobectomy with resection of the middle
hepatic vein and Spiegel lobe was performed, and the cystic,
mucus-producing tumor was curatively removed without any
rupture (Figure 3A). In order to keep a safe surgical margin
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Figure 4. Histopathological examination. (A) Microscopic section
of the MCN cyst wall (hematoxylin-eosin staining,
x40 magnification). Cystic wall lined by epithelial
cells, and mucosal fluid was involved. (B) Fatty tissue
was also observed (hematoxylin-eosin staining, x200
magnification).

and to avoid an intraoperative rupture, we employed intraop-
erative ultrasound. Contrast agent (Sonazoid; GE Healthcare,
Oslo, Norway) and color Doppler were also used. Hence, tran-
section of hepatic parenchyma and the middle hepatic vein
were guided in real-time during hepatectomy. The operative
time was 241 minutes. Blood loss was 702 mL, and blood trans-
fusion was not required. Gross pathologic inspection of the
resected specimen revealed inspissated bile within the cystic
tumor, corresponding to the muddy-looking fluid seen in pre-
operative imaging studies (Figure 1C, 1D). Multiloculation,
mucus, calcifications, and fatty tissue were clearly observed
(Figures 3B, 4). Histopathological assessment revealed ovarian-
like stroma (Figure 5), that was positive for estrogen and pro-
gesterone receptors in immunohistochemical studies (Figure 5).
Evidence of malignancy was not detected. The diagnosis was
MCN of the liver. Histopathologic examination of the nontu-
moral liver revealed cirrhosis, presumably related to metabol-
ic disease. Her postoperative course was uneventful, and she
was discharged from the hospital on postoperative day 14.

Discussion

MCN of the liver was first documented in 1958 by
Edmondson [13], and its incidence is rare, at <5% of cystic
diseases of the liver [7,13]. In 1985, it was reported that some
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Figure 5. Ovarian-like stroma. Ovarian-like stroma was observed
(hematoxylin-eosin staining, x80 magnification)
(A). Ovarian-like stroma was positive for estrogen
receptor (B) and progesterone receptor (C) in
immunohistochemical studies.

cystic and mucus-producing neoplasms in the liver were his-
topathologically associated with ovarian-like stroma [1], and
thereafter, there was a period of confusion between the clini-
cal assessment and histopathological findings. Clinical symp-
toms, serologic markers, and imaging modalities are unreli-
able for diagnosing cystic and mucus-producing neoplasms
of the liver, resulting in misdiagnosis in 55-100% of these
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Table 1. Diagnostic algorithm of epithelium-lined cystic lesions of the liver [2].

Ovarian-like stroma into
the wall

Cystic lesions

Epithelium-lined  Biliary, mucinous and/or Yes
oncosystic
(with or without papillary

architecture)

Cuboidal and/or low
columnar

E.plthe.llal Pathological diagnosis
invasion
Yes MCN with an associated invasive
carcinoma
No MCN
Yes Malignant IPNB

Intrahepatic cholangiocarcinoma with
cystic change

IPNB — intraductal papillary mucinous neoplasm of the bile duct; MCN — mucinous cystic neoplasm.

patients [14,15]. Therefore, there was a great change in the
disease concept and diagnostic criteria for these hepatic neo-
plasms. The World Health Organization (WHO) classification
of digestive system tumors continually reflects important ad-
vancements in the field of clinical oncology and tumor pathol-
ogy [16]. In 2010, the WHO clarified the classification of cys-
tic and mucus-producing neoplasms in the liver and put an
end to physicians’ confusion and muddled pathological crite-
ria (Table 1) [2]. Thereafter, the WHO classification is wide-
ly used for classification of epithelium-lined cystic lesions of
the liver [2,3].

MCN is a cystic, mucus-producing neoplasm; it has the follow-
ing clinical features and pathological characteristics: (i) signif-
icant sex-based difference in incidence (ie, occurrence mainly
in women), (i) multilocular (so-called “cyst-in-cyst”) or uni-
locular cystic form, (iii) no communication with the bile duct,
(iv) mucosal fluid, (v) wall lined by cuboidal or columnar mu-
cus-producing epithelial cells, and (vi) histopathological confir-
mation of ovarian-like stroma [1-3,14,16]. In our case, inspis-
sated bile in the MCN indicated communication with the bile
duct, which we suggested might occur secondarily because of
bleeding into the MCN, supported by the coexistence of he-
matoma. In contrast, IPNB, which is important to include in
the differential diagnosis, is a biliary epithelial neoplasm that
shows papillary growth on the axis of the vascular stroma
into the bile duct. IPNB has the following clinical features and
pathological characteristics: (i) no sex-based difference in in-
cidence, (ii) lobulated shape, (iii) changes in the bile duct (eg,
distal dilation), (iv) independent of mucus production, (v) non-
invasive papillary or villous tumor, and (iv) absence of ovari-
an-like stroma [1-3,14,16].
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Definitive diagnosis of MCN in the liver is challenging [14,15].
MCN of the liver does not involve fatty tissue [3,11,12], and
generally has no communication with the bile duct. The most
common differential diagnosis is IPNB [2,3,12,15]. IPNB also
is accompanied by mucus production, but generally shows
communication with the bile duct and/or biliary changes
[1-3,14,16]. In our patient, the cystic tumor contained mucus,
muddy-looking fluid (ie, bile), and hematoma. Intratumoral
bleeding easily results in hematoma [17], and a bleeding epi-
sode may secondarily cause unexpected communication with
the bile duct [17,18]. Even though intratumoral bleeding and
biliary communication are rare in MCN, patients with MCN in
the liver accompanied with intratumoral bleeding [17] and bil-
iary communication [18] have been reported. In our patient
with MCN in the liver, we considered that intratumoral bleed-
ing might secondarily cause biliary communication. Hence,
we made a preoperative diagnosis of not IPNB but MCN, al-
though MCN in the liver never involves fatty tissue [3,11,12],

MCN of the liver has malignant potential; therefore, radical re-
section is the first-choice therapeutic strategy [4-7,19]. Even in
cases that are malignant, MCN of the liver generally grows into
its own cystic lesion [2,3]. Hence, curability can be achieved by
optimal surgery even in malignant MCNs in the liver [2,3,19],
and oncological and prognostic outcomes are good after rad-
ical resection [2,8,19]. Needless to say, even a subtle rupture
during hepatectomy should be avoided to prevent iatrogenic
dissemination, and hepatectomy procedures for surgical cur-
ability should be carefully decided on a case-by-case basis. In
benign MCN, curative resection is mandatory [7,8,19] because
patients with a partial remnant often have persistent symptom-
atic disease [2,8]. The prognosis of benign MCN after surgery
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is excellent [7,8,19], and no oncological deaths have been doc-
umented. Even in malignant MCN, the 5-year survival rate af-
ter surgical resection was reported to be 68.9-100% [8,19].

MCN and IPNB are clearly classified on the basis of the pres-
ence or absence of ovarian-like stroma [1-3], and a histopath-
ological characteristic of MCN is the presence of ovarian-like
stroma in the cyst wall as aggregated spindle-shaped cells.
This stroma expresses estrogen and/or progesterone recep-
tors, although the positivity rate in immunohistochemistry
is low. However, epithelial cells of the MCN produce mucus,
which is the main component. From the viewpoint of immu-
nohistochemistry of the core protein of mucin, the meaning
of a specific profile of mucin expression (eg, MUC1) is contro-
versial in MCN of the liver [20], although this expression re-
flects the malignant potential of cystic, mucus-producing neo-
plasms of the pancreas [21].

The origin of MCN of the liver is still unknown. Some hypoth-
eses have been suggested; for example, endoblast (the source
of the hepatic parenchyma and bile ducts) and ectopic ovari-
an-like stroma in the liver are reported to be potential sources
[8-10]. MCN of the liver morphologically and embryologically
recapitulates ovarian stroma [8-10]. MCN in the liver may arise
from ectopic stromal cells or primitive gonadal tissue [8-10],
and these may have an ability to transdifferentiate to ovarian
cortical cells [8-10]. In general, teratomas arise from germ cells
that originate in the mature genital glands [22,23], and extreme-
ly rare cases of teratomas at extragonadal site and/or origin
have been reported [24-26]. In particular, the unique finding of
fatty tissue and rare finding of calcifications in the tumor were
clearly observed in our patient. To the best of our knowledge,
our patient is the first case of MCN of the liver that had asso-
ciated intratumoral fatty tissue (Figure 2). Calcifications were
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also observed in our case. In contrast, ovarian teratomas often
involve teeth, bone, skin, and hair, in addition to fatty tissue
[22,23]. However, we speculate that ectopic ovarian-like stro-
ma in the liver is a possible origin for both MCN and ovarian
teratoma [8-10,22,23], and the unique finding of intratumor-
al fatty tissue in our case supports the possibility that ectopic
ovarian-like stroma is the origin of MCN of the liver [8-10,23].

We hope that our case report will be informative for physi-

cians, surgeons, pathologists, and radiologists in the hepato-
biliary field.

Conclusions

A thought-provoking case of MCN of the liver was document-
ed in detail. In general, MCN of the liver never involves fatty
tissue, and our extremely rare case of MCN may have originat-
ed from ectopic ovarian-like stroma in the liver.
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