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INTRODUCTION:  Schwannomas  are  tumors  that  originate  from  the Schwann  cells  present  in  the  nerve
sheath  of peripheral  nerves.  They  are  commonly  seen  in  cephalocervical  areas.  Schwannomas  in  the
abdominal  cavity  are  rare.  Here,  we  discuss  a  case  of retroperitoneal  schwannoma  lying dorsal  to  pancreas
with  critical  relations  to surrounding  vessels.
PRESENTATION  OF  CASE:  A 74 years  old  asymptomatic  male  was  found  with  elevated  amylase  level  on  his
routine  blood  examination.  MR imaging  revealed  retroperitoneal  mass  of  size  21*18*24  mm.  EUS-FNA
confirmed  retroperitoneal  schwannoma.  The  patient  had  co-morbid  renal  disease  and  was  on  hemodial-
ysis. During  the latest  follow  up,  the  tumor  was  41*37*41  mm  in  size  located  dorsal  to  the confluence  of
right  renal  vein  and  inferior  vena  cava.  The  tumor  was  in  contact  with  inferior  vena  cava,  horizontal  part
of duodenum,  right  renal  artery,  right  kidney,  and  adrenal  gland.  The  patient  underwent  laparotomy  and
the  tumor  was  extract  with  intact  capsule.  There  were  no post-operative  complications.
DISCUSSION:  Pre-operative  diagnosis  in  retroperitoneal  schwannomas  is  challenging  because  imaging
features  are usually  non-specific,  and  biopsy  is the  only  diagnostic  technique.  EUS-FNA,  which  has

low  diagnostic  accuracy,  is useful  in  pre-operative  diagnosis  of  small  tumors  devoid  of  intra-tumoral
degeneration.
CONCLUSION:  Retroperitoneal  schwannoma  is  a  rare  entity.  Preoperative  diagnosis  and  curative  resection
are  technically  difficult.  Care should  be given  during  preoperative  investigations  and  surgical  resection
of the  tumor.  EUS-FNA  can  be a  useful  diagnostic  tool.

©  2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Schwannomas are tumors that arise from the nerve sheath, com-
only in head, neck, and extremities. They rarely manifest in the

etroperitoneal area [1]. Approximately, 0.3–3 % of schwannomas
re found in the retroperitoneum [2]. They are mostly benign, and
he malignant cases are rare. Retroperitoneum is the second most
ommon location for occurrence of sarcomas, and it is important
o distinguish them from schwannomas so that the patients can be
anaged conservatively under surveillance [3]. The imaging tech-
iques (ultrasound, computed tomogram (CT) abdomen, magnetic
esonance imaging (MRI) and PET-CT abdomen) and histologic tests

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging;
US, endoscopic ultrasound; FNA, fine needle aspiration; IVC, inferior vena cava.
∗ Corresponding author.
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may  help in pre-operative diagnosis but are not always conclusive
[4]. Likewise, schwannomas at the time of surgery, are gener-
ally large (10–20 cm in diameter) because the patients are either
asymptomatic or report vague abdominal symptoms [5]. Thus, they
pose diagnostic and therapeutic difficulty.

In this report, we  discuss a case of retroperitoneal Schwannoma,
behind the head of pancreas and sandwiched between inferior
vena cava (IVC) and abdominal aorta, which was  operated in our
University hospital. EUS-FNA is particularly important to confirm
preoperative diagnosis, so that patient can be managed conserva-
tively under supervision.

2. Presentation of case
A 74 years old asymptomatic male patient was found with ele-
vated amylase level on his routine blood examination. He was
hypertensive and had a history of gastric cancer in a first degree rel-
ative. His physical and systemic examinations were unremarkable.
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ig. 1. Preoperative investigations. A and B: EUS image at the time of diagnosis o
ecent  CT image of the tumor (yellow arrow) displacing IVC (white arrow) and sand

ntratumoral hyperintensity. E: Increased uptake in FDG-PET scan. F: The cut of rese

n MRI, retroperitoneal mass of size 21*18*24 mm was spot-
ed which revealed hypo intensity in T1 and hyperintensity in T2
eighted images, respectively. The tumor gradually enhanced from

enter to the periphery. Endoscopic ultrasonogram (EUS) revealed
ow echoic mass of size 24*21 mm located behind portal vein
Fig. 1A), and tissue aspirate extracted by 22-gauge needle via duo-
enum showed the follicular nests of spindle shaped tumor cells

n a palisading pattern. The nuclei were round to spindle-shaped
nd pointed at both ends. The tumor cells positively stained for S-
00 (Fig. 1B). At the same time, patient was diagnosed with chronic
idney disease due to nephrosclerosis, and the patient had gradual
eterioration of renal functions ultimately needing hemodialysis
upport. The patient was kept under observation. During the lat-
st follow up, the contrast enhanced CT abdomen showed a mass
f 41*37*41 mm with clear margins located dorsal to the conflu-
nce of right renal vein and IVC. The tumor was in contact with
VC, horizontal part of duodenum, right renal artery, right kidney
nd adrenal gland (Fig. 1C). It was sandwiched between abdominal
orta and the IVC, displacing the later. MRI  confirmed a retroperi-
oneal mass with mildly elevated intratumoral signal intensity in
2 weighted images and PET CT also showed slight signal uptake
Fig. 1D and E). The tumor doubling time was 653 days. We  planned
or surgical removal of the tumor.

Surgery was performed by a certified general surgeon with
6 years of experience. Patient was kept in supine position, and
idline incision was given. Kocher maneuver was  carried out; peri-

oneum was incised at the right edge of duodenum and dissection
long the undersurface of duodenum was carried out while lifting
nd retracting it towards left. Intra-operative sonogram was used
o verify tumor and its surrounding relations. Dissection was  done
n the right side of IVC and right renal vein was taped. The right tes-
icular vein was clipped and divided (Fig. 2A). Likewise, dissection
as done on the left side of IVC followed by taping of IVC (Fig. 2B).
umor lied posterior to the IVC behind the confluence of right and
eft renal veins without any adhesions. Right renal artery, which

as displaced by the tumor caudally, was isolated from it and the
lood flow was inspected with blood flow meter (Fig. 2C). After
or, and fine needle aspirate showing spindle shaped cells with S-100 staining C:
ed between IVC and abdominal aorta (arrowhead). D: T2-weighted MR image with
specimen.

that, the tumor was separated from IVC, dissected on its posterior
aspect and peeled off (Fig. 2D). There were no intraoperative and
immediate post-operative complications. The duration of surgery
was 255 min  and total blood loss was  240 mL.  The cut of specimen
revealed nonhomogeneous solid tumor with capsule (Fig. 1F). The
patient was discharged on 12th post-operative day and kept under
regular follow-up. There were no signs of recurrence and patient is
enjoying a good quality of life.

This article is reported in accordance to SCARE reporting guide-
lines [6].

3. Discussion

Schwannomas are tumors of mesenchymal origin that originate
from the Schwann cells present in the nerve sheath of peripheral
nerves. They are mostly solitary, slow growing, homogenous and
benign on nature. They may occur in any nerve trunks cranially and
peripherally, except the cranial nerve I and II [2]. Schwannomas
consist of 1% of all retroperitoneal tumors [3]. Malignant transfor-
mation is rare and is associated with von Recklinghausen’s disease
[7]. Patients are usually asymptomatic. Diagnosis is made when
the mass grows to a significant size and presents with non-specific
or obstructive symptoms or during radiographic imaging for unre-
lated symptoms [8]. The symptoms are likely due to gastrointestinal
and urinary organ displacement in the retroperitoneal space [5,8].
Also, schwannomas may  erode overlying mucosa leading to bleed-
ing or bowel obstruction [9].

Pre-operative diagnosis of retroperitoneal schwannomas is
challenging. Cross-sectional radiology and core needle biopsy can
differentiate the tumors from other malignant or invasive con-
ditions [5]. On imaging, schwannomas are well-circumscribed
mass with smooth, regular margins and without features of local
invasion. It often has central low attenuation, peripheral enhance-

ment, and cystic degeneration [9]. The MRI  characteristics of
benign retroperitoneal schwannomas include hypo intensity on
T1 weighted and hyperintensity on T2 weighted imaging [10].
In MRI, target sign (peripheral hyperintensity with low central
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ig. 2. A. Right renal vein was taped, and right testicular artery was  ligated. B. IVC an
or  sufficiency of blood flow. D. The dorsal caudal and cranial aspects of tumor was 

rea) and fascicular sign (small ring like structures with peripheral
yperintensity that represents fascicular bundles within nerves)
re reported [11]. In FDG-PET scan, schwannomas show wide
ange of uptake values, even in benign cases, because of vari-
us cell densities [12]. Although the imaging helps in determining
ize, margin, vascularity, and adjacent organ involvement of the
umor, its findings are non-specific and often not sufficient to
onclude a diagnosis. There is no non-histological definitive diag-
ostic method. The imaging features mentioned above arise after

ntratumoral degenerative changes (cystic degeneration, hemor-
hages, and calcifications) [8,9]. These features are particularly
bsent in small tumors, making them difficult to diagnose. The
iopsy, which reveals hypercellular Antoni A and hypocellular
ntoni B areas positive for s-100 and vimentin staining and neg-
tive for CD34, almost confirms the diagnosis but only if the
ample contains enough Schwann cells to visualize microscopi-
ally [13–15]. It is reported that larger schwannomas tend to have
ndergone degenerations, and biopsy from those areas may  be
isinterpreted as malignancy [15,16]. Surgery is the only curative
anagement. However, controversy exists over attaining negative
argins [8,16]. Some surgeons recommend en bloc excision with

egative margin because malignancy cannot be accurately ruled

ut in pre-operative biopsy or even during intra-operative frozen
ection [4]; while other group of surgeons recommend simple enu-
leation/ partial excision without extensive resection of adjacent
issue [2,7]. The surgical approach can be either open or laparo-
t renal vein were taped. C. Right renal artery and vein were preserved and inspected
ted, and tumor was  peeled off en bloc.

scopic [17]. The idea is to minimize post-operative complications by
avoiding resection of adjacent structures when possible. In our case,
we ruled out von Recklinghausen’s disease as the patient had no rel-
evant family history, Café au lait macules, characteristic body type
such as short height, bigger head, and bony dysplasia. The closest
differential diagnosis was  leiomyosarcoma, which is unencapsu-
lated and negative for S-100 protein. Diagnosis was  confirmed with
EUS-FNA. Although, EUS-FNA has low diagnostic accuracy, we rec-
ommend it as an important pre-operative diagnostic technique for
small-sized schwannomas. Such tumors are usually devoid of intra-
tumoral degenerations, and EUS-FNA can extract enough sample
to confirm the diagnosis. In this case, because of preoperative con-
firmation made possible by EUS-FNA and small size of tumor, we
could keep the patient under surveillance for six years and perform
surgery when the tumor became large and patient’s renal condition
was stable under hemodialysis. We  opted for open approach con-
sidering the critical location of tumor adjacent to major vascular
structures and patient’s co-morbid status.

4. Conclusion
Careful preoperative assessment should be carried out in
patients with retroperitoneal masses. Preoperative diagnosis by
imaging and curative resection are technically difficult. Although
EUS-FNA has low diagnostic accuracy, it is especially useful for
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