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Abstract
Schwannoma is predominantly a benign neoplasm of 
the Schwann cells in the neural sheath of the peripheral 
nerves. Occurrence of schwannoma in parenchymatous 
organs, such as liver, is extremely rare. A 64-year-old 
man without neurofibromatosis was observed to have 
a space-occupying lesion of 23mm diameter in the liver 
during follow-up examination for a previously resected 
gastrointestinal stromal tumor (GIST) in the small in-
testine. He underwent lateral segmentectomy of the 
liver under a provisional diagnosis of hepatic metastatic 
recurrence of the GIST. Histological examination con-
firmed the diagnosis of a benign schwannoma, con-
firmed by characteristic pathological findings and posi-
tive immunoreactions with the neurogenic marker S-100 
protein, but negative for c-kit, or CD34. The tumor 
was the smallest among the reported cases. When the 
primary hepatic schwannoma is small in size, preopera-
tive clinical diagnosis is difficult. Therefore, this disease 
should be listed as differential diagnosis for liver tumor 
with clinically benign characteristics.
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INTRODUCTION
Schwannoma, also referred to as neurilemomas, neurino-
mas, and perineural fibroblastomas, which may occur in 
patients with and without neurofibromatosis, is predomi-
nantly a benign neoplasm of  the Schwann cells in the 
neural sheath of  cranial and peripheral nerves. They are 
usually occur in the extremities, but can also be found in 
the head and neck, trunk, pelvis, retroperitoneum, medi-
astinum and gastrointestinal tract, but they are extremely 
uncommon in parenchymatous organs, such as liver and 
pancreas[1].

Primary hepatic benign schwannoma was first re-
ported by Pereira et al[2] in 1978, and a literature search of  
Medline and PubMed, from 1960 to 2010, with the key 
words “hepatic schwannoma” and “liver schwannoma” 
yielded only 14 cases reported to date.

Herein, we report the case of  a 64-year-old male with 
benign hepatic schwannoma without neurofibromatosis. 
The tumor was successfully removed surgically and the 
disease was confirmed pathologically. We also reviewed 
the reported cases in the literature and discuss the key 
points in terms of  clinical, pathological, and radiological 
aspects of  this entity.

CASE REPORT
A 64-year-old Japanese man was pointed out to have a 
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space-occupying lesion in the liver during the follow-up 
examination for gastrointestinal stromal tumor (GIST) in 
the small intestine.

His past history was significant: previous operation 
for right hepatectomy for liver cyst 22 years before and 
resection of  the small intestine for GIST 6 years before, 
for which no adjuvant therapy was administered. He had 
neither present history nor family history of  neurofibro-
matosis. Physical examination revealed no abnormal find-
ing, including skin lesions, suggesting neurofibromatosis. 
Findings of  blood examination were almost normal, 
including blood cell counts, serum biochemistry, and tu-
mor markers such as alpha-fetoprotein, protein induced 
by vitamin-K absence or antagonist Ⅱ (PIVKA-Ⅱ), car-
cinoembryonic antigen and carbohydrate antigen 19-9.

Abdominal ultrasonography (Figure 1) showed a 
24-mm diameter mixed echo pattern of  iso- and hy-
poechoic mass without hallo in segment (S) 2 of  the liver; 
these results  were not typical for hepatocellular carci-
noma (HCC) or metastatic tumor. 

Abdominal computed tomography (CT, Figure 2) 
showed a 2-cm-diameter low density lesion before con-
trast material injection in the S2 of  the liver, which was 
ring-enhanced in the early arterial phase (Figure 2B) 
and  subsequently washed out in the portal phase after 
contrast material injection (Figure 2C). Other organs in-
cluding regional or para-aortic lymph nodes showed no 
abnormal results.

Magnetic resonance imaging (MRI, Figure 3) also 
showed a 2-cm tumor in segment 2 of  the liver, which 
was low signal intensity in T1-weigted imaging (Figure 
3B), high signal intensity in T2-weigted imaging (Figure 
3C), and low intensity in hepatobiliary phase 20 min after 
injection of  gadolinium ethoxybenzyl diethylenetriamine 
pentaacetic acid (Gd-EOB-DTPA, Primovist, Bayer Sch
ering Pharma), and on dynamic Gd-EOB-DTPA MRI 
protocol not clearly visualized during arterial dominant 
phase and slight ring-like enhancement persisted, indicat-
ing hypovascular tumor, such as cholangiocarcinoma or 
liver metastasis.

In a fluorodeoxyglucose-positron emission tomogra-

phy examination integrated with computed tomography 
scanning (FDG-PET CT, Figure 4), the tumor did not 
show significant FDG uptake, suggesting the benign na-
ture of  the tumor except for well-differentiated HCC.

Figure 1  Abdominal ultrasonography. Abdominal ultrasonography showed 
24-mm diameter mixed echo pattern of iso- and hypoechoic mass without hallo 
in S2 of the liver, the findings of which were not typical for hepatocellular carci-
noma or metastatic tumor.

Figure 2  Abdominal computed tomography. A: Unenhanced computed 
tomography (CT) scan showed a well-demarcated 2 cm-diameter lesion (arrow) 
in segment 2 of the liver on plain scan; B: Contrast-enhanced CT scan detected 
a ring-enhanced nodule (arrow) in the early arterial phase; C, D: wash-out pat-
tern in the portal and equilibrium phase (arrows).
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Although imaging studies showed no remarkable find-
ings on other organs indicating likely primary occurrence, 
given the previous history of  GIST metastatic recurrence 
in the liver was initially suspected.

With a clinical diagnosis of  metastatic liver tumor 

from GIST, partial hepatectomy of  S2 was performed. 
The resected specimen showed a tumor of  23 mm in 
diameter (Figure 5). The excised section of  the tumor 
showed only a solid component, without a cystic compo-
nent or apparent capsule.

Histological examination showed a tumor without 
fibrous capsule with interlacing bands of  uniform spindle 
cells of  which elongated nuclei were arranged in a pali-
sading pattern. Immunohistochemical analysis revealed 
tumor cells were diffusely positive for S-100, but negative 
for c-kit, or CD34. The Ki-67 index was 2% (Figure 6). 

Figure 3  Magnetic resonance imaging. Magnetic resonance imaging showed 
a 2 cm tumor (arrows) in segment 2 of the liver. A: Low signal intensity in T1-
weighted axial imaging; B, C: High signal intensity in T2-weighted; D: Diffusion-
weighted axial imaging.

Figure 4  Fluorodeoxyglucose-positron emission tomography examina-
tion. In a fluorodeoxyglucose-positron emission tomography examination inte-
grated with computed tomography scanning, the tumor did not show significant 
fluorodeoxyglucose uptake.

Figure 5  Macroscopic appearance of the lesion. Macroscopically, the 
resected specimen showed a tumor of 23 mm in diameter. The cut section 
showed a solid component. The tumor had no cystic component and lacked ap-
parent capsule.

A

B

C

D

A

B

P
cm

P
cm



76 March 27, 2012|Volume 4|Issue 3|WJGS|www.wjgnet.com

The hepatic tumor was diagnosed as benign schwanno-
ma, since the Ki-67 index was lower than 5%, which is 
the reported criterion proposed for malignant peripheral 
nerve sheath tumor. The jejunal GIST, which had been 
surgically removed 6 years before, was a 10 cm x 6 cm 
tumor, and immunohistochemical analysis revealed c-kit 
(+), CD34 (-), desmin (-), a-smooth muscle actin (±), 
S-100 (-), and Ki-67 labeling index was 3%. Considering 
these results, the hepatic tumor was not secondary to the 
jejunal GIST, but a primary neoplasm originating from 
the liver.

The postoperative course was uneventful and he was 
discharged from hospital on postoperative day 16. He is 
currently doing well with no sign of  relapse 27 mo after 
the surgery.

DISCUSSION
The exact etio-pathogenesis of  schwannoma remains un-
clear. Up to 20% of  cases are associated with neurofibro-
matosis Type 1[3]. The most affected sites are the flexor 
surface of  extremities, head and neck, but schwannoma 
can also be found in the trunk, pelvis, retroperitoneum, 
and mediastinum. It can develop infrequently in the gas-
trointestinal tract including stomach and rectum, but is 
exceedingly uncommon in the liver[1]. 

The hepatobiliary nerves originating from the hepatic 
plexus in the liver hilum and composed of  sympathetic 
and parasympathetic (vagal) fibers, a few of  which are 
also distributed among the interlobular connective tissues 
along the portal veins, are the origin of  this neoplasm in 
the hepatic parenchyma[4-6]. 

Accordingly, the porta hepatis is reported to be one 
of  the occurrence sites of  this tumor, since the nerve 
sheath is abundant in the hepatoduodenal ligament[7]. 
Extrahepatic biliary schwannoma have been reported in 
9 cases, with 3 cases in porta hepatis, and one case in the 
hepatoduodenal ligament[8]. 

Occurrence of  schwannoma at both intrahepatic 
and extrahepatic bile ducts has also been reported[9]. The 
mean age at the time of  diagnosis was 57.5 years (range: 
38-70 years) and the male-to-female (M:F) ratio was 4:11 
a slight female predominance[1,2,4-6,10-17].

Clinical symptoms and signs vary depending on the 
anatomical site and the size of  the tumor although most 
schwannomas present as an asymptomatic or painless 
mass. In the case of  a tumor located at the porta hepa-
tis, obstructive jaundice may occur as the initial clinical 
symptom on presentation[4].

The literature describes tumors varying from 2.3 cm 
(present case) to 24 cm in size, with a median of  approxi-
mately 13 cm. However, the current advancement of  im-
aging modalities has resulted in tumors of  smaller size at 
the time of  diagnosis being reported in the most recent 
cases, where 5 out of  6 consecutive cases had tumors less 
than 5cm in size.

Usually, these tumors show slow and expansive grow
th, in contrast to some malignant cases in which invasion 
and involvement of  contiguous organs has been reported 
to occur[18]. However, with schwannoma malignant trans-
formation is reported only sporadically and thought to be 
rare[19,20]. Further, malignant schwannoma of  liver origin 
not associated with neurofibromatosis has been reported 
only extremely rarely[20,21].

Figure 6  Microscopic appearance of the lesion. A: Histological examination revealed a tumor without fibrous capsule with interlacing bands of uniform spindle cells 
whose elongated nuclei were arranged in a palisading pattern (hematoxylin-eosin, original magnification × 200); B: Border area between tumor and non-tumor; C-E: 
Immunohistochemical analysis revealed that tumor cells were diffusely and strongly positive for S-100 (C), but negative for c-kit (D), or CD34 (E); F: The Ki-67 labeling 
index was 2%.
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Histological examination in conjunction with immu-
nohistochemistry is essential for diagnosis. Pathologically, 
schwannomas are encapsulated tumors that arise within 
the nerve sheaths and consist of  a highly ordered cellu-
lar component (Antoni type A area) and a loose myxoid 
component (Antoni type B area), with varying relative 
amounts of  these two elements[22]. The former is com-
posed of  spindle-shaped Schwann cells arranged in inter-
lacing fascicles, and the latter consists of  a loose mesh-
work of  gelatinous and microcystic tissue[8]. Occasionally 
these may degenerate and become cystic because of  
either hemorrhage or necrosis. Schwannomas can also be 
quite hypervascular. The presence of  encapsulation, the 
two types of  Antoni areas, connective tissue fragments 
(Verocay bodies), and uniformly intense immunostaining 
for S-100 protein, which is specific for Schwann cell, dis-
tinguish schwannomas from neurofibromas, GIST, and 
leiomyomas[23]. 

The radiologic appearance of  schwannomas varies 
depending on the distribution of  the different histologies 
(Antoni A and Antoni B areas) and the degree or type 
of  degeneration[7]. Imaging diagnosis is still challenging 
in cases of  early stage disease. Since the tumor size of  2 
cm in the current patient was much smaller than those 
of  reported cases (median diameter of  13 cm), we could 
not conclusively obtain a preoperative diagnosis. When 
the tumor size increases, CT depicts a non-homogenous 
area on plain study and a clearly enhanced margin and 
an irregular pattern inside the tumor on contrast study[4], 
reflecting secondary morphological alterations including 
cystification, calcification, hemorrhage, and necrosis. The 
majority of  tumors less than 5 cm in size show no cystic 
degeneration (3 out of  4 cases). On MRI, tumors appear 
hypointense in T1-weighted images and mixed hypo- and 
hyperintense in T2-weighted images. In serial contrast-
enhanced images, the lesion shows gradually increasing 
centrilobular enhancement[17].

With respect to the significance of  FDG-PET, the re-
cent 2 reports[5,6] demonstrated positive uptake of  FDG 
at the tumor site, while this was not the case in our pa-
tient, presumably due to the lower grade of  inflammatory 
activity or lower cellularity in the current case. FDG-PET 
would not, therefore, be adequate as a sole diagnostic 
tool for differentiating schwannomas from malignant le-
sions of  the liver[6].

The treatment for benign schwannoma is usually 
complete excision. The prognosis is good, with no re-
currence being reported so far, and additional treatment 
is unnecessary[23]. Recurrence is unusual even following 
incomplete removal, and malignant transformation is ex-
ceedingly rare[16].

In the majority of  reported case, diagnosis was made 
after a tumor resection with confirmation by postopera-
tive immunohistochemical examination of  the tumor. 
Preoperative clinical diagnosis is still difficult, especially 
when the tumor small, as in the present case, due to the 
lack of  characteristic clinical and imaging manifestations. 
Therefore, this disease should be listed as a differential 

diagnosis for liver tumors with benign clinical characteris-
tics.
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