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Abstract

noma was confirmed by pathological examination.

which can be used as a reference for further study.

Background: Renal schwannomas are very rare and are usually benign. Its clinical symptoms and imaging features
are nonspecific, and the diagnosis is usually confirmed by pathology after surgical resection.

Case presentation: A 46-year-old Chinese female was admitted to the hospital with right flank pain that had
persisted for the six months prior to admission. This pain had worsened for 10 days before admission, and dyspnea
occurred when she was supine and agitated. A right abdominal mass could be palpated on physical examination.
Computed tomography and magnetic resonance imaging examinations revealed a large, nonenhanced, cystic and
solid mass in the right kidney. The patient received radical nephrectomy for the right kidney. The diagnosis of schwan-

Conclusions: We report a case of a large renal schwannoma with obvious hemorrhage and cystic degeneration,

Keywords: Renal tumor, Renal schwannoma, Computed tomography, Magnetic resonance imaging

Background

Schwannomas are predominantly benign peripheral
nerve sheath tumors. These tumors rarely undergo malig-
nant transformation. Schwannomas are most commonly
seen in the extremities, head, neck, retroperitoneum and
mediastinum. Rarer locations include the kidney, duode-
num [1], bronchus [2], and other internal regions. Renal
schwannomas more frequently arise from the hilum
and less frequently arise from the parenchyma because
nerve tissues congregate at the hilum [3]. We report a
case of large schwannoma originating from the renal
parenchyma.
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Case presentation

A 46-year-old Chinese female had right flank of unclear
origin pain that lasted more than six months. It began
with slight and persistent dull pain and no other symp-
toms. Ten days before admission, however, the pain
worsened, and dyspnea occurred when she was supine
and agitated. A right abdominal mass with poor mobil-
ity and a clear boundary between the surrounding struc-
tures could be palpated on physical examination. There
was no tenderness. The patient had no genetic history
of neurofibromatosis. No abnormal findings were found
on blood, biochemistry, routine urine and antibody labo-
ratory examination. Nonenhanced CT showed a large
cystic and solid mass in the right kidney with septation
and a few areas of calcification that increased the volume
of the right kidney. The renal cortex had become thinner,
and the renal pelvis and calices were obviously hydrous
and dilated. The adjacent organs were compressed and
displaced (Fig. 1). MRI revealed that the mass was slightly
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Fig. 1 CT findings of renal schwannoma. Axial (a) and coronal (b) CT scan shows a giant cystic and solid mass (white arrow) is located at right
kidney with a few calcification (blue arrow) and hydronephrosis (red arrow)

hyperintense on T1-weighted imaging, and had high-
low mixed signal intensity on T2-weighted imaging. The
edge of the lesion showed hyperintensity on diffusion-
weighted imaging, and ring-like and septal enhance-
ment was observed on enhanced T1-weighted imaging
(Fig. 2). Because the mass was so large, the patient under-
went radical nephrectomy of the right kidney, which
revealed that the mass had adhered tightly to the infe-
rior vena cava and duodenum. Postoperative pathology
showed that the mass from the renal parenchyma meas-
ured 20.5x%x17.5x10.0 cm and was encapsulated. On
cut sections, it was soft and reddish-brown with a mas-
sive amount of hemorrhage and necrosis. The bound-
ary between the mass and renal parenchyma was clear.
Immunostaining with S-100 protein and Ki-67 (positiv-
ity in approximately five percent of neoplastic cells) was

positive and supported a diagnosis of a benign schwan-
noma (Fig. 3). Postoperatively, the patient recovered well,
and no complications were observed.

Discussion and conclusions

Peripheral schwannoma is an uncommon tumor that
originates from Schwann cells of nerve sheaths. Approxi-
mately three percent of schwannomas occur retroperito-
neally, but renal involvement is uncommon [4]. Most of
them are benign, and malignancy is rare. There are dif-
ferent types of schwannomas: plexiform, ancient, cellular,
melanotic, epithelioid, and microcystic [5]. In the 2020
WHO Classification of Tumors of Soft Tissue, melanotic
schwannoma was reclassified as a malignant tumor
because of its aggressive clinical behavior [6].

Fig. 2 MR findings of renal schwannoma. a Precontrast T1-weighted MR shows a slightly hyperintense mass (white arrow) arises from the kidney.
T2-weighted axial (b) and cronal (c) plane MR shows the high-low mixed signal intensity mass (white arrow) with hydronephrosis (red arrow). No
obvious enhancement (white arrow) on enhanced T1-weighted imaging (d)
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Fig. 3 Final pathology slide of nephrectomy specimen. a H&E staining showed the tumor was fairly cellular showing spindle cells (x 100). b
Immunostaining with S-100 protein was positive (x 100)

There are only 37 cases of renal schwannoma reported
in the English literature. Table 1 summarizes the data for
these cases, including the present case. Among the 37
cases, the mean age of the patients was 52.0 £14.0 years
(range 18-74 years), and the male to female ratio was
1:1.5. The mean size of the lesions was 8.0+ 4.3 cm (range
2.6-20.5 cm). The renal schwannomas were all solitary.
There were 16 lesions in the left kidney and 21 lesions in
the right kidney, and the ratio of left to right was approxi-
mately 1:1.3. These lesions were located at the hilum and
pelvis (51.4%), parenchyma (43.2%) and capsule (5.4%).
Among all cases, 33 were benign, and 4 were malignant.
Malignant renal schwannoma can metastasize to the
lung, bone, diaphragm, liver, colon, mesentery, perito-
neum, and subcutaneous tissues, of which lung metasta-
sis is the most common.

We further analyzed the radiological images of these
previously reported renal schwannomas and summarized
some of its radiological features. On ultrasound (US),
renal schwannomas are hypoechoic, well-defined masses
and may contain cystic areas, which are more commonly
seen in renal schwannomas, as they are larger than 5 cm.
The larger the tumor is, the more cystic degeneration
and necrosis are present. Further investigation is usually
performed with CT or MR imaging. On nonenhanced
CT, they are typically well-defined and round or fusi-
form hypoattenuating masses. Large tumors also show
cystic degeneration, calcifications and hemorrhage. On
contrast-enhanced CT, renal schwannomas show mild
to moderate homogeneous or heterogeneous enhance-
ment. On MR imaging, most renal schwannomas often
appear isointense or hypointense relative to muscle on
T1-weighted imaging and hyperintense on T2-weighted
imaging with variable enhancement; however, cystic
degeneration and hemorrhage can complicate the

signal intensity. In addition, pyelectasis and caliectasis
on excretory and retrograde pyelography and hypovascu-
lar tumors on renal arteriography can be seen. There are
no clear imaging features that can differentiate between
benign and malignant lesions unless metastasis in other
regions is found.

There are two important differences between the pre-
sent case and the previous cases. First, the patient in
question here had a large renal schwannoma, which is
quite rare, making it the largest tumor reported thus far.
Second, to the best of our knowledge, this case presents
with more extensive bleeding and cystic degeneration
than any of the previous reported cases. In our case, due
to the large range of cystic lesions and hemorrhage, the
mass was slightly hyperintense on T1-weighted imaging
and had high-low mixed signal intensity on T2-weighted
imaging with ring-like and septal enhancement.

The clinical symptoms of renal schwannoma are non-
specific; a small number of patients do not have any
symptoms, and the mass is only found incidentally dur-
ing physical examination for any number of reasons.
Among the 37 previous cases, the most common symp-
toms were abdominal pain (51.4%, mostly flank pain),
hematuria (21.6%) and fever (16.2%). Other symptoms
included nausea, vomiting, loss of appetite, and weight
loss. In our report, the patient exhibited persistent flank
pain. As the tumor grew, it pressed on the surrounding
organs and tissues, resulting in pain that worsened and
caused dyspnea during emotional agitation and when
lying in the supine position. In addition, renal schwan-
nomas grow slowly. When the tumor grows to a certain
volume, the abdominal mass can be palpated.

Radical nephrectomy or partial nephrectomy are rec-
ommended as first-line treatments for renal schwan-
nomas. Histologically, a typical schwannoma consists of
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Antoni A and Antoni B tissue. Antoni A tissue is com-
posed of spindle cells arranged in a palisade with Verocay
bodies, while Antoni B tissue is composed of loose and
scattered cells with many myxoid changes [33]. S-100
protein immunostaining was positive in all cases.

In conclusion, renal schwannomas are rare and grow
slowly. Cystic degeneration in the tumor is a common
imaging feature. When a middle aged-elderly patient has
a well-defined renal tumor with obvious cystic degenera-
tion and shows mild to moderate homogeneous or het-
erogeneous enhancement, renal schwannoma should
be considered. However, pathological examination is
the gold standard for diagnosis. We report a large renal
schwannoma with obvious hemorrhage and cystic degen-
eration, which could be used as a reference for further
study.
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CT. Computed tomography; MRI: Magnetic resonance imaging; US:
Ultrasound.
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