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BACKGROUND:  Retroperitoneal  schwannomas  are  rare.
CASE  PRESENTATION:  We  here  report  a case  of 64-year-old  woman  who  was  referred  to her  local  hospital
for abdominal  pain  and  found  to have  a  palpable  tumor.  Computed  tomography  (CT)  and  colonoscopy
revealed  a combination  of  liver  and  colon  lesions  and  colon  cancer  with  a large  liver  metastasis  was
suspected.  After  neoadjuvant  chemotherapy  had proved  ineffective  for her presumed  liver metasta-
sis,  the  patient  was  referred  to  our hospital  where  we performed  a simultaneous  right  hemicolectomy
etroperitoneal schwannoma
iver metastasis
reoperative diagnosis

and  extended  left hepatic  lobectomy.  The  pathological  diagnoses  were  a colonic  adenocarcinoma  and
retroperitoneal  schwannoma  immediately  adjacent  to the  liver.
CONCLUSIONS:  Although  liver  metastasis  should  be  the first  provisional  diagnosis  in patients  with
advanced  colon  cancer,  retroperitoneal  schwannoma  should  also  be  suspected  in  the  differential  diag-
nosis of  possible  liver  lesions.

© 2019  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Background

Schwannomas, which originate in Schwann cells of the periph-
ral nerves, mostly occur in the cephalocervical region and limbs
nd rarely in the retroperitoneal region. Herein, we report a case of
etroperitoneal schwannoma preoperatively diagnosed as a liver
etastasis from colon cancer for which the patient underwent a

imultaneous left hepatic lobectomy and right hemicolectomy. We
lso present a review of relevant published reports.

This work has been reported in line with the SCARE criteria [1].

. Case presentation
A 64-year-old woman with no significant medical history was
dmitted to her local hospital because of right lower abdominal
ain and was found to have a palpable tumor. Laboratory tests
howed severe anemia (hemoglobin concentration 6.5 g/dL) and

Abbreviations: CT, computed tomography; XELOX, capecitabine plus oxaliplatin;
RI,  magnetic resonance imaging; FDG, fludeoxyglucose F 18; PET-CT, positron

mission tomography-computed tomography; SUVmax, maximum standard uptake
alue.
∗ Corresponding author at: Department of Surgery and Science, Graduate School
f  Medical Sciences, Kyushu University, Maidashi 3-1-1, Higashi-ku, Fukuoka 812-
582, Japan.

E-mail address: ohkanrin@surg2.med.kyushu-u.ac.jp (H. Wang).

ttps://doi.org/10.1016/j.ijscr.2019.09.031
210-2612/© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

high serum concentrations of tumor markers (carcinoembryonic
antigen 6.9 ng/mL, cancer antigen 19-9 81 U/mL). Other routine
biochemical profile variables were within normal limits.

Computed tomography (CT) revealed a 7.0 × 6.0 cm solid tumor
apparently located in the left lobe of the liver (Fig. 1a) and lumi-
nal narrowing and marked wall thickening involving the ascending
colon (Fig. 1B). Colonoscopy showed an elevated lesion suggesting
advanced colon cancer. Taken together, colon cancer with simulta-
neous liver metastasis was  suspected. Eight courses of neoadjuvant
chemotherapy with capecitabine plus oxaliplatin (XELOX) together
with bevacizumab were administered. The patient requested
surgery and was referred to our hospital. A repeat CT revealed
reduction in size of the colonic lesion but no significant change
in the liver lesion (Fig. 1C, D) compared with the CT findings
before chemotherapy (Fig. 1 A, B). Magnetic resonance imaging
(MRI) revealed low intensity on T1-weighted images (Fig. 2A) and
heterogeneously high intensity on T2-weighted images (Fig. 2B).
Whole body positron emission tomography–computed tomogra-
phy (PET/CT) imaging showed increased tracer accumulation in
both the colon (maximum standard uptake value [SUVmax] = 5.66)
(Fig. 2B C) and liver (SUVmax = 5.37) (Fig. 2D) lesions. Since no other
distant metastasis besides the liver metastasis was observed, simul-
taneous right hemicolectomy and extended left hepatic lobectomy

were performed. The operative time was  5 h and 3 min and
the blood loss 562 mL.  Pathological examination of the resected
specimen of colon showed proliferating well-differentiated adeno-
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Fig. 1. CT images before (A, B) and after (C, D) chemotherapy. A 7.0 × 6.0 cm solid tumor apparently located in the left lobe of liver (A, C) and luminal narrowing with marked
wall  thickening involving the ascending colon (B, D) are seen. The colon lesion has become smaller with chemotherapy but the size of the liver lesion has not changed
significantly.
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ig. 2. Preoperative MRI  and FDG PET/CT scan findings. (A) T1-weighted MRI  image s
C,  D) FDG PET/CT scan image showing increased tracer accumulation in both the co

arcinoma cells with massive mucinous degeneration accompanied
y lymph node metastasis. Macroscopically, the liver specimen

ontained a solitary, yellowish encapsulated 7.0 × 6.0 cm tumor
ith a smooth surface that was adjacent to rather than within the

iver (Fig. 3A). On microscopic examination, proliferating spindle-
ike tumor cells arranged in a fascicular fashion and accompanied
g low intensity. (B) T2-weighted MRI  image showing heterogeneous high intensity.
UVmax = 5.66) and liver (SUVmax = 5.37) lesions.

by collagenous fibers were observed (Fig. 3B). Immunohistochem-
ically, the tumor cells were strongly positive for S-100 protein

(Fig. 3C) and the Ki67-index was about 3% (Fig. 3D).  These fea-
tures resulted in a diagnosis of retroperitoneal schwannoma with
no definite evidence of malignancy.
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Fig. 3. Pathological findings of the liver lesion. (A) Macroscopically the 7.0 × 6.0 cm tumor is solitary, yellowish, encapsulated, and has a smooth surface. (B) Microscopically,
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here  are proliferating spindle-like tumor cells arranged in a fascicular fashion (C) Im
s  about 3%.

. Discussion

Schwannomas, which originate in Schwann cells in nerve
heaths, are slowly growing tumors that mostly occur in periph-
ral nerves in the skin and subcutaneous tissue of the head and
eck; however, they can originate in other organs such as the gas-
rointestinal tract [2] and bone. Previous studies have shown that
etroperitoneal schwannomas are rare, comprising 0.7–2.7% of all
chwannomas [3,4]. Li et al. reported an analysis of 82 case of
etroperitoneal schwannoma and found no predisposition regard-
ng sex (men: 46%, women: 54%).

Although most cases are asymptomatic and detected inci-
entally by physical examination, abdominal symptoms such as
bdominal distension and pain can occur if the tumor is large and
ompressing adjacent organs. Strauss et al. reported 28 cases of
enign retroperitoneal schwannomas from a single center, 13 of
hom were asymptomatic whereas eight patients presented with

bdominal pain and seven with a palpable mass [5]. The case we
ave reported here also presented with abdominal pain and a pal-
able mass; however, the simultaneous presence of an advanced
olon cancer made it difficult to determine the cause of the abdom-
nal pain.

On pathological examination, schwannomas can be categorized
nto two subtypes: Antoni A and Antoni B. The majority are of
ntoni A type, which is characterized by compact spindle cells
rranged a palisading fashion, whereas a minority are of Antoni B
ype, which is characterized by collections of lipid-laden histiocytes
nd thick-walled, hyalinized blood vessels. Immunohistochemical

taining is a useful tool to help to make a diagnosis of schwan-
oma because most cases have strong diffuse staining for S100
rotein in the cell nuclei and cytoplasm [6,7]. In our case, the
icroscopic findings were of proliferating compact spindle-cells
ohistochemically, the tumor cells ae positive for S-100 protein. (D) The Ki-67 index

arranged in a palisading fashion, indicating it was of Antoni A type.
Although some bizarre cells were observed, immunohistochem-
istry was strongly positive for S-100 protein and the Ki67 index
was about 3%. Thus, the final pathological diagnosis was  benign
schwannoma of Antoni A type.

Because there are no standards means of diagnosis, a pre-
operative diagnosis of retroperitoneal schwannoma is always
difficult to make. CT scans typically reveal a low-density mass
[8], whereas on MRI  hypointensity on T1-weighted images and
hyperintensity on T2-weighted images are typical of schwannoma
[9–11]. M.  Yamamoto et al. reported a case of primary hepatic
schwannoma and summarized the typical radiological features
of hepatic schwannoma [12]. Our case showed a hypointen-
sity on T1-weighted images and hyperintensity on T2-weighted
images, which is consistent with those of typical schwannomas.
Fludeoxyglucose F 18 (FDG) PET/CT is also useful for diagnosing
peripheral nerve sheath tumors such as schwannomas, especially
for distinguishing whether the tumor is malignant or benign
[13]. However, in our case the FDG maximum uptake values for
the colon and liver lesion were very similar (SUVmax = 5.66 vs.
SUVmax = 5.37), which made the preoperative diagnosis difficult.
Angiography to assess the vascular supply of the tumor may  also
help in diagnosis of retroperitoneal schwannoma, especially when
planning surgery [14]. However, because angiography is invasive
and carries a risk of hemorrhage, it is not widely performed. The
presence of our patient’s simultaneous advanced colon cancer and
our difficulty in distinguishing whether the apparent hepatic tumor
was located in the left hepatic lobe or outside the liver resulted in
misdiagnosis of the tumor as a liver metastasis from colon cancer.
On pathological examination it was found to be a retroperitoneal

schwannoma located outside the liver and with no evidence of liver
parenchyma invasion.
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. Conclusions

We  here present a rare case of retroperitoneal schwannomas
hich was difficult to diagnose preoperatively. Although liver
etastasis should be the first provisional diagnosis when the

atient has an advanced colon cancer, retroperitoneal schwannoma
hould also be suspected in the differential diagnosis of possible
iver lesions.
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