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Abstract

BACKGROUND

Hepatic hemangioblastoma is an extremely rare disease; only three cases have
been reported in the literature, and its magnetic resonance imaging (MRI)
findings are unreported.

CASE SUMMARY

We report a case of incidental hepatic hemangioblastoma. The patient had no
history of von Hippel-Lindau disease or associated clinical signs. Computed
tomography and MRI showed a large tumor occupying almost half of the right
side of the liver with expansive growth, well-defined borders, heterogeneous
mildly progressive enhancement, and visibly enlarged blood supply vessels. Flow
voids were observed on T2-weighted imaging. Both diffusion-weighted imaging
(DWI) and apparent diffusion coefficient (ADC) map findings of the mass were
predominantly inhomogeneous. Postoperative pathology indicated a diagnosis of
hemangioblastoma.

CONCLUSION

Enlarged peripheral blood-supplying vessels and progressive enhancement seem
to be typical imaging features of hepatic hemangioblastoma. However, a solid
significantly enhanced mass with a low signal on DWI and a high signal on ADC
may also be helpful for the diagnosis of hepatic hemangioblastoma.

Key Words: Computed tomography; Hemangioblastoma; Magnetic resonance imaging;
Liver; von Hippel Lindau disease; Case report
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Core Tip: Hepatic hemangioblastoma is mostly huge in size, and images of flow void vessels within the
tumor can be seen on T2-weighted imaging, and enlarged peripheral blood-supplying vessels and
progressive enhancement seem to be typical imaging features of hepatic hemangioblastoma. However, a
solid significantly enhanced mass with a low signal on diffusion-weighted imaging and a high signal on
apparent diffusion coefficient may also be helpful for the diagnosis of hepatic hemangioblastoma.

Citation: Li DF, Guo XJ, Song SP, Li HB. Rare massive hepatic hemangioblastoma: A case report. World J
Gastrointest Oncol 2022; 14(12): 2415-2421

URL: https://www.wjgnet.com/1948-5204/full/v14/i12/2415 htm

DOI: https://dx.doi.org/10.4251/wjgo.v14.i12.2415

INTRODUCTION

Hemangioblastomas are rare benign tumors, accounting for 1%-2% of all central nervous system tumors
[1,2]. The cerebellum is the most common location, followed by the spinal cord and brainstem[3];
however, hemangioblastomas can also occur in the peripheral nervous system, adrenal gland, and liver
[4]. Hemangioblastomas are present in 25%-30% of patients with von Hippel-Lindau disease (VHLD),
and in these cases, retinal hemangioblastomas and endolymphatic sac tumors may also be detected[5].

Only three cases of VHLD with hepatic hemangioblastoma have been reported in the literature. Here,
we report a case of hepatic hemangioblastoma that was not clearly related to VHLD, and we combined
computed tomography (CT) and magnetic resonance imaging (MRI) findings with postoperative
pathology findings and reports in the literature to further elucidate the imaging findings of hepatic
hemangioblastoma.

CASE PRESENTATION

Chief complaints
A 42-year-old Chinese man complained of left lumbar abdominal pain for 3 d and decreased vision in
his right eye for 3 mo.

History of present illness

Three days earlier, there was no obvious cause of the left-sided lumbar abdominal pain and discomfort
with persistent distension, which radiated to the left lower abdomen and was accompanied by urine
frequency, urgency, and dysuria. Ultrasonography performed at the local community health center
showed a calculus in the distal portion of the left ureter with mild dilated effusion in the ureter and
kidney.

History of past illness
The patient had a history of hyperlipidemia for 3 years and denied any history of infectious diseases,
such as “hepatitis or tuberculosis”.

Personal and family history
The patient’s family members were fit and healthy with no genetic diseases or history of hepatitis B.

Physical examination

On physical examination, the abdomen was flat, and a hard mass was palpable under the hepatic rib
cage. No enlargement was palpable under the splenic rib cage. There was no percussion pain in the liver
or left kidney areas.

Laboratory examinations

The laboratory examinations were as follows: Aspartate aminotransferase 86 U/L, alanine aminotrans-
ferase 95 U/L, total bilirubin 25.2 pmol/L, direct bilirubin 11.6 pmol/L, hepatitis B virus surface
antibody (luminescence method) 106.90 mIU/mL, hepatitis B virus core antibody (luminescence
method) 3.90 cut off index, erythrocyte count 4.07 x 10?/L, and hemoglobin concentration 114 g/L.

Imaging examinations
Ultrasonography revealed a left distal ureteral calculus with dilatation. A mixed-density mass (approx-
imately 160 mm X 184 mm x 122 mm in size) in the right lobe of the liver was accidentally found on a
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plain CT scan of the urinary system after admission. Subsequently, CT and MRI images of the liver
revealed an oval-shaped mass with heterogeneous density and signal (Figures 1 and 2), which
resembled different types of meteorites in different series images. A multidisciplinary team consu-
Itation, considering hepatic mesenchymal tumors, concluded that atypical hemangioma or solitary
fibrous tumor was likely.

FINAL DIAGNOSIS

Hepatic hemangioblastoma.

TREATMENT

After all examinations and a full assessment were made, the intrahepatic mass was surgically resected
with the patient’s signed consent. Intraoperatively, the total volume of the liver was significantly
enlarged, and there was a huge mass (200 mm in diameter) in the right lobe of the liver, occupying half
of the right liver, with the left lower margin closing to the left edge of the gallbladder bed and the upper
margin closing to the right edge of the inferior vena cava. The right liver was partially lifted out of the
abdominal cavity. The right hemihepatic mass was completely resected. The mass had an intact
envelope during the resection. The surgical procedure was uneventful, with satisfactory intraoperative
anesthesia, no adverse effects, stable vital signs, and bleeding of about 400 mL. Postoperative
radiotherapy and chemotherapy were not performed. The patient was advised to undergo genetic
examination for VHLD, but the patient refused.

OUTCOME AND FOLLOW-UP

The patient recovered well without complications after 8 mo of follow-up.

DISCUSSION

The current patient had no clinical features related to VHLD. MRI did not reveal hemangioblastoma in
the cerebellum, the red blood cell count was normal, and the hemoglobin concentration was close to
normal, indicating a sporadic hemangioblastoma. However, three previous reports indicated that
hepatic hemangioblastoma can be related to VHLD[6-8]. The three previous cases were also found to
have hemangioblastoma in the cerebellum, spinal cord, retina, lung, or mesentery, with a history of
surgery for cerebellar and spinal cord hemangioblastoma. The features of the three cases of hepatic
hemangioblastoma are shown in Table 1.

The imaging features of the lesion in this case are as follows: The tumor was massive, with expansive
growth and well-defined boundaries, the real capsule was not observed on pathology, and there was no
invasion of adjacent hepatic vessels or breakthrough of the hepatic capsule. There were no emboli in the
portal vein or enlarged lymph nodes in the hepatic portal or retroperitoneum. Contrast-enhanced scans
showed heterogeneous mild progressive enhancement. There was no definitive liquefaction or necrosis
in the tumor, which may be because the tumor itself was composed of many capillary components and
numerous vacuolar stromal cells, and it had a low tumor proliferation index and low oxygen demand.
The density or signal of the tumor parenchyma was heterogeneous, with low density on unenhanced CT
and obvious high signal on T2-weighted imaging (T2WI) (Figures 1 and 2). There was no enhancement
in those areas of the lesion on the enhanced scan, and it is considered that the cytoplasm of tumor cells
contained more liquid components and some lipid-like bubbles. Patchy areas with high diffusion-
weighted imaging (DWI) and low apparent diffusion coefficient (ADC) signals appeared in some parts
of the lesion, and the CT findings were relatively high-density (rectangular areas in Figures 2D-C),
which may be related to two aspects. First, intratumoral hemorrhage was confirmed by pathology. The
incidence of hemorrhage in hemangioblastomas is low[9]. The intratumoral hemorrhage occurred
possibly because the tumor contained more immature thin-walled vessels and the tumor volume was
large. Second, the tumor-feeding artery originated from the blood vessels below the tumor and the
blood supply in the lower part of the tumor was relatively abundant; as such, there were many closely
arranged spindle stromal cells. A vascular flow void signal can be seen on the T2WI sequence (black
arrow in Figure 2B), which may indicate a hemangioblastoma. In other tumors, a vascular flow void
signal occurs only when the blood supply is very abundant[1]. The lower part of the tumor and the
scattered areas showed a slightly high signal on T2WI and a slightly low signal on TIWI, and the low
signal on DWI and high signal on ADC were mildly enhanced (triangles in Figures 2D, 2E and 2G).
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Table 1 Characteristics of hepatic hemangioblastoma reported in three papers

g First or
Age . Size .
Case Sex v Location (cm?) CT DSA VHLD preoperative Other parts
y diagnosis
1 Female 42 Left and 15%x15 A central Enlarged liver No abnormalities in ~ Yes / Cerebellum,
right liver (largest) hypoechoic with multiple the kidneys and cervical spine
solid mass nodules, some of  other abdominal
which have organs
necrosis or
bleeding within
them
2 Female 39  Theright 9x11 Solid Hypodense lesion, Early stage with Yes A giant cavernous Cerebellum,
lobe of the hyperechoic significant obvious vascular- hemangioma cervical
liver mass with a peripheral ization and medulla, lung
hypoechoic enhancement, and ~ extensive tumor
central portion incomplete filling  redness involving
inward after almost the whole
enhancement liver
3 Male 30  Theright / Two Progressively Richly vascularized Yes Metastases from Mesentery,
lobe of the hypoechoic enhanced liver and supplied by the hepatic and retina,
liver solid masses and mesenteric right hepatic and mesenteric hemangio- cerebellum,
with simple mass with right renal blastoma or renal cell ~ and spinal
cysts in the collateral veins, perineural arteries carcinoma cord
kidneys and and pancreatic and collateral veins
pancreas cysts

US: Ultrasound; CT: Computed tomography; DSA: Digital subtraction angiography; VHLD: von Hippel-Lindau disease.

DOI: 10.4251/wjgo.v1.i12.2415 opyright ©The Author(s) 2022.

Figure 1 Computed tomography images. A: Plain computed tomography (CT) coronary reconstruction image; B: CT-enhanced arterial phase maximum
intensity projection (MIP) reconstruction image. Compared with the liver parenchyma, many areas of the lesions appear as low density (circled areas) on CT. The
mass resembles a meteorite. The MIP image shows that the tumor-feeding artery originates from the right posterior hepatic artery, from bottom to top, with multiple
branches (white long arrows in Figure 1B).

These findings are suggestive of hemangioblastoma. The solid area of cerebellar hemangioblastoma
often exhibits a low signal on DWI with ADC corresponding to a high signal, which is significantly
enhanced, and it may be related to the tumor having abundant vascular interstitial spaces[10]. The
signal in the other areas on DWI and ADC was equally highly inhomogeneous (Figures 2D and 2E), and
this may be related to the tumor cell composition, arrangement, and vascular network structure. The
lesions had heterogeneous and progressive enhancement (Figures 1 and 2), but the degree of
enhancement was significantly lower than reported previously[7,8]. After reviewing the pathology
(Figure 3), we speculated that this was due to the following reasons: (1) There were many interstitial
cells with vacuolar structures in the tumor; (2) Although there were many capillaries in the tumor, most
were immature vessels lacking a normal vascular structure (a large amount of blood remained in the
capillaries, resulting in increased vascular resistance, which made it difficult for contrast agents to
penetrate the tumor parenchyma); and (3) The tumor was too large and the feeding arteries were
relatively small, resulting in insufficient blood supply. Multiple irregular strip-like obvious enhan-
cement foci with irregular shape and course were seen in the mass after contrast enhancement and are
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Figure 2 Magnetic resonance imaging images. A: Coronal balanced fast field echo (B-FFE) image; B: Coronal T1-weighted image (T1WI) after 150-s
gadolinium enhancement; C: Axial image, including T2-weighted imaging (T2WI); D: Diffusion-weighted imaging (DWI); E: Apparent diffusion coefficient (ADC); F:
T1WI; G: After 7-min gadolinium enhancement, the lesions showed a high signal on B-FFE, a low signal on T1WI, and no definitive enhancement (circled areas). In
the lesions, a strip-shaped flow void vascular signal (black short arrow in Figure 2C) can be seen on T2WI. Multiple irregular strip-like obvious enhancement foci with
irregular shapes are shown (white arrowhead in Figure 2B). Some areas of high signal on DWI and low signal on ADC and B-FFE (triangular areas) showing
progressive and heterogeneous enhancement with gadolinium contrast enhancement. The mass resembled different meteorites in the various sequences.

.

L

.
»

L4 L
1 - 3

«
-

1, T
| '.f""
| v

. -

- Iy

. : I.

s 1D

'

i AT R - N LA 1 " o< e
DOI: 10.4251/wjgo.v14.i12.2415 Copyright ©The Author(s) 2022.

’

i v e

Figure 3 Pathology map (200 x, hematoxylin-eosin staining). The tumor was mainly composed of capillaries and eosinophilic, vacuole-containing stromal
cells. The cell morphology was mild, the nuclei were small and uniform, and division was rare. The blood vessels were full of blood, with some blood spilling out from

the blood vessels.

Jaishideng®

related to different types of arteries and veins observed pathologically (white swallowtail shaped arrow
in Figure 2B). Nodular enhancement foci were observed in the tumor, suggesting that the contrast agent
leaked from relatively immature blood vessels to form blood sinuses.

We carefully compared the features of this case with those of the lesions of the previous three cases
and found some similar features. The patients were aged 30-45 years when the lesion was found, the
tumors were large, all were predominantly solid with heterogeneous density and were mostly found in
the right lobe of the liver, with obvious blood supply vessels visible on either angiography or MRI, and
all were progressively enhanced. However, clinical symptoms were variable and most could have been
related to VHLD. MRI or CT can replace angiography for detecting vascular supply, thus reducing
unnecessary invasive examinations.

The present report has some limitations. The first limitation is the lack of pathological sections
consistent with CT or MRI, thereby preventing the appropriate analysis of the imaging features corres-
ponding to the pathology. Further, our report only included a single case, which was too few to allow a
summary of lesion characteristics.
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The main advantage of CT and MRI is the ability to optimally demonstrate the internal composition
of the tumor, blood supply, and relationship with surrounding structures, which provide the necessary
basis for surgical planning. Because of the abundance of capillaries in hemangioblastoma related to the
increased expression of vascular endothelial growth factor, this tumor demonstrates elevated relative
cerebral blood volume seen in perfusion sequences. Thus, DWI imaging combined with perfusion
cerebral blood volume can provide more diagnostic information[11].

CONCLUSION

Because of the rarity of hepatic hemangioblastoma, the understanding of its imaging features is in the
preliminary stages. The patient had no clinical features of VHLD, indicating a sporadic hemangio-
blastoma. Enlarged peripheral supplying arteries and progressive enhancement may be typical imaging
features of hepatic hemangioblastoma. Low signal on DWI and high signal on ADC with significant
enhancement may be indicative of a diagnosis of hepatic hemangioblastoma.
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