
Introduction 

Cavernous hemangiomas are the most common benign tumors of 
the liver [1,2]. Mostly, imaging studies are sufficient for a definite 
diagnosis of typical cavernous hemangioma, and this lesion does 
not require surgical resection [1,2]. Infrequently, cavernous 
hemangiomas showing atypical imaging features are confused with 
other malignant hepatic tumors, which will subsequently require 
unnecessary surgery [3,4]. Cavernous hemangiomas containing 
fluid and multiple septa are rare. To our knowledge, there have 
been a few case reports on the imaging features of a multilocular 
cystic hemangioma of the liver [5-8]. In our case report, we pres-
ent atypical imaging features of a multilocular cystic cavernous 
hemangioma with pathologic correlation. 
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Ethical statements: This retrospective study was approved 
by the Institutional Review Board (IRB) of Pusan National 
University Hospital (IRB No: 2012-012-097), and the re-
quirement for informed consent from the patient was waived 
by the IRB. 

A 48-year-old female presented with lower abdominal pain and 
menorrhagia, and multiple uterine myomas were detected during a 
transvaginal ultrasound examination. She underwent contrast-en-
hanced abdominal computed tomography (CT) in the obstetrics 
and gynecology department for a preoperative examination of 
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uterine myomas. On a CT scan, a hepatic tumor was incidentally 
found. CT scan revealed an approximately 14-cm multiseptated 
cystic mass containing some enhancing irregular septa in the 
right lobe of the liver (Fig. 1). For a detailed investigation of the 
hepatic tumor, gadoxetic acid-enhanced magnetic resonance im-
aging (MRI) of the liver was performed, which also revealed a 
huge multiseptated cystic mass with T1-hypointensity and 
T2-hyperintensity, identical to that of the fluid. Some hemor-
rhagic locules showing T1-hyperintensity and T2-hypointensity 
were noted (Fig. 2A, 2B). Enhancement of the irregular septa 
within the tumor was observed, but no solid enhancing nodules 
were detected (Fig. 2C). She did not complain of any symptoms 
related to the hepatic tumor. Laboratory tests, including liver 
function tests and tumor markers such as cancer antigen (CA) 

125, carcinoembryonic antigen, alpha-fetoprotein, and CA 19-9 
were unremarkable. No metastasis was found on the chest or ab-
dominal CT. 

Based on these imaging features, we considered the possibility 
of a mucinous cystic neoplasm (MCN) of the liver. Under high 
suspicion of hepatic MCN and consideration of large tumor size, 
the surgeon decided to perform immediate surgery without cyto-
logic aspiration or biopsy. Bisectionectomy of the liver (resection 
of Couinaud segments 5 and 6) was performed. Histological ex-
amination of the resected tumor specimen revealed a well-de-
fined multiseptated cystic mass in the liver, containing fluid, ne-
crosis, and hemorrhage (Fig. 3A). Microscopic findings showed a 
multilocular cystic mass composed of variable-sized cystic spaces 
(Fig. 3B) and a cystic wall lined by flattened or cuboidal endothe-
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Fig. 1. Computed tomography (CT) findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. Contrast-enhanced 
dynamic-phase abdominal CT scans show a huge septated cystic mass in the right lobe of the liver. (A) Nonenhanced, (B) arterial phase, (C) 
portal venous phase, and (D) delayed phase. Enhancement of the septa within the mass (arrows) is noted.
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Fig. 2. Magnetic resonance imaging findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. (A) T1-weighted 
and (B) T2-weighted images show a multiseptated cystic mass containing variable signal intensity. Most locules present as T1-hypointen-
sity and T2-hyperintensity, identical to signal intensity of fluid. Some T1 hyperintense locules present as T2-hypointensity, suggesting 
subacute hemorrhage (arrowheads). (C) Contrast-enhanced fat-suppressed T1-weighted image shows septal enhancement (arrow).
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lial cells without cytologic atypia and supported by stroma (Fig. 
3C). On immunohistochemical staining, the endothelial cells 
were positive for vascular endothelial cell markers (ETS-related 
gene [ERG], CD34, and factor VIII), but negative for biliary en-
dothelial cell markers (cytokeratin 7 [CK 7] and CK 19) (Fig. 3D–
F). The final diagnosis was a multilocular cystic cavernous heman-
gioma. 

Discussion 

Vilgrain et al. [3] described less frequent atypical imaging patterns 
of liver hemangiomas, such as large heterogeneous giant hemangi-
omas, rapidly filling hemangiomas, calcified hemangiomas, hyalin-
ized hemangiomas, cystic or multilocular hemangiomas, hemangi-
omas with fluid-fluid levels, and pedunculated hemangiomas. Ac-
cording to Vilgrain et al. [3], our case may be categorized as cystic 
or multilocular hemangioma. 

To our knowledge, only four cases of multilocular cystic 
hemangioma of the liver along with their CT and/or MRI find-
ings, have been reported previously [5-8]. The size of the mass in 
the previous cases was approximately between 3.5 cm and 6 cm. 

The common imaging features were a well-defined multilocular 
cystic lesion showing hypoattenuation on CT and bright hyper-
intensity on T2-weighted MRI. It also showed a lobulated mar-
gin and some irregular septa. Three reports described the en-
hancing portion of the tumor, and among these, Cha et al. [8] 
performed dynamic-phase contrast-enhanced CT, which did not 
show globular enhancement seen in typical hemangiomas, but 
delayed gradual enhancement was noted in the central portion 
[5,6,8]. Another case did not show any enhancement on con-
trast-enhanced imaging [7]. Similar to previous cases, our case 
also showed a multilocular cystic lesion with bright T2 hyperin-
tensity, lobulated margins, and some irregular septa. However, 
the mass in our case was larger (about 14 cm) than those in pre-
viously reported cases, and there was no enhancing portion ex-
cept for the septa. 

Multilocular cystic hepatic lesions are commonly detected on 
CT and MRI; however, they are nonspecific and cause potential 
challenges for differential diagnosis [9,10]. MCN is a rare neo-
plasm of the liver. Complete resection is required because of its 
malignant potential. The MCN of the liver appears as a large, soli-
tary, multilocular cystic lesion with well-circumscribed margins 
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Fig. 3. Histopathologic findings of a multilocular cystic hemangioma of the liver in a 48-year-old female. (A) The cut section of the gross 
specimen shows multiple cystic loculi separated by multiple septa. (B) Low-power magnification shows a multilocular cystic mass com-
posed of medium to small-sized cystic space (hematoxylin and eosin [H&E] stain, ×40). (C) High-power magnification shows the cystic 
wall lined by flattened or cuboidal endothelial cells without cytologic atypia and supported by fibrotic stroma (H&E stain, ×200). On 
immunohistochemical staining, the endothelial cells are positive for vascular endothelial cell markers such as (D) ETS-related gene (ERG), (E) 
CD34, and (F) factor VIII (immunohistochemical stain, x200 [D-F]), but negative for biliary epithelial cell markers such as cytokeratin 7 (CK 
7) and CK 19 (not shown).
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and internal septa. Enhancement is commonly observed along the 
walls and internal septa. Some enhancing solid portions may exist 
in mucinous cystadenocarcinomas. It has been reported exclusive-
ly in middle-aged female patients with ovarian-like stroma within 
the tumor [9,10]. Hepatocellular carcinoma (HCC) may lead to 
extensive necrosis or hemorrhage, which can manifest as an atypi-
cal multilocular cystic mass. Noticeably, even multilocular cystic 
HCC demonstrates mural nodules with arterial enhancement and 
delayed washout pattern or delayed capsular enhancement, which 
is indicative of typical HCC. Moreover, a hepatic mass in cirrhosis 
should first be considered HCC [9,10]. Multilocular cystic metas-
tasis can be caused by extensive necrosis of hepatic metastasis, es-
pecially from a neuroendocrine tumor, melanoma, or gastrointesti-
nal stromal tumor, or abundant mucin production from mucinous 
adenocarcinoma of the ovary or colorectum. Enhancing irregular 
septa or walls may present viable tumor cells within the cystic me-
tastasis. However, because these imaging findings are usually 
nonspecific compared with other multilocular cystic neoplasms, 
knowledge of their primary malignancy is the most important 
[9,10]. Non-neoplastic hepatic lesions include hepatic abscesses, 
echinococcal cysts, intrahepatic hematomas, and bilomas. He-
patic abscesses generally show characteristic imaging features, 
such as the cluster sign or double target sign, and are associated 
with febrile conditions. A typical echinococcal cyst appears as a 
mother cyst and peripheral daughter cysts, which are associated 
with endemic areas. Intrahepatic hematoma or biloma may be as-
sociated with trauma or iatrogenic injuries [9,10]. Therefore, in 
our case, considering the past history of no primary malignancy, 
trauma, or travel, and that the patient was asymptomatic and a 
middle-aged female, MCN of the liver was the most likely preop-
erative diagnosis. 

The pathogenesis of hemangioma multilocularity remains un-
known. According to previous literature, it may be caused by cystic 
degeneration secondary to thrombus formation, necrosis or hem-
orrhage, and scar formation within cavernous hemangioma [6,7]. 
Similar to previous reports, our imaging features are also correlated 
with macroscopic appearance, showing a multiseptated cystic le-
sion containing fluid, necrosis, and hemorrhage. In our case, sep-
ta showed delayed enhancement that might be a fibrous stroma 
rather than centripetal filling-in enhancement in typical heman-
gioma [8]. 

Multilocular cystic hemangiomas are extremely rare and difficult 
to differentiate from other cystic hepatic lesions. Therefore, it is 
important to be familiar with the fact that hemangiomas can rarely 
be seen as multilocular cystic hepatic lesions. If other differential 
diagnoses in multilocular cystic hepatic lesions are excluded, the 
possibility of atypical hemangioma is suspected, and preoperative 

biopsy can be performed to avoid unnecessary extended hepatic 
resection. 
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