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ARTICLE INFO ABSTRACT

Keywords: Introduction: SMARCB1/INI1 gene deletion appears to be associated with a rare, malignant and aggressive form
Pancreatic carcinoma of pancreatic carcinoma whose diagnosis is challenging. Our objective is to illustrate that the tumor may
SMARCB1

masquerade as a duodenal papillary carcinoma, be difficulty to identify on diagnostic imaging and that making
an accurate diagnosis may be challenging, however surgical resection may be possible.

Case report: We present a case of a 24-year old male patient presenting with jaundice and itchy skin, elevated
TBIL, AST, ALP and CA125. A 2.2 x 1.7 cm pancreatic nodule, later diagnosed as a SMARCB1/INI deficient
pancreatic carcinoma was detected on Endoscopic Ultrasound - Fine Needle Aspiration (EUS-FNA). The patient
was successfully treated with extended pancreato-duodenectomy coupled with adjuvant chemotherapy, a 7 x 5
x 5 cm tumor resected.

Discussion: SMARCB1/INI deficient pancreatic carcinoma has been reported in couple of other articles. However,
unlike other cases, in our case identification and accurate assessment of the tumor was particularly difficulty
both on imaging and during operation. Our patient has thus far had a positive outcome with no recurrence.
Conclusion: For rare forms of pancreatic carcinoma, identification and assessment of the tumor size may be
challenging on imaging and during operation. However, careful assessment should be performed before ruling
out surgical resection. Furthermore, adjuvant chemotherapy may be beneficial to the patient.

Case report

Diagnostic imaging

Next generation sequencing
Pancreas

depletion activates the Myc network that has a downstream effect in the
extinction of oncogenic Kras signaling and emergency of Kras-

1. Introduction

In recent years, with advancements in and access to genetic testing
technology and techniques such as next generation sequencing, more
literature has focused on understanding genetic involvement in various
neoplasms. The SMARCB1 gene is one such component of interest.
SMARCBI is one of the core sub-unit proteins in the SWItch/Sucrose
(SWI/SNF) ATP-dependent chromatin remodeling complex. The gene is
located at 22q11.2 and is considered a tumor suppressor. SMARCB1 and
related proteins is involved in tumor proliferation and progression
through a variety of pathways such as the WNT signaling and p16-RB
pathways [1,24]. Although the role of SMARCBI1 remains largely un-
known, it has been reported to play a role in certain neoplasms including
esophageal, renal medullary, pleura and pancreatic carcinoma
[2,17-23]. Deficiency of SMARCB1/INI1 appears to be generally asso-
ciated atypical rhabdoid/teratoid neoplasms. SMARCB1 protein
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independent escaper populations [3]. Agaimy et al. have suggested
that loss SMARCBL1 expression is restricted to anaplastic monomorphic
rhabdoid carcinomas rather than the totality of rhabdoid carcinoma
[22].

2. Case report

A 24-year old male patient with a long history of alcohol consump-
tion presented with jaundice for three weeks and itchy skin for one.
Laboratory tests revealed elevated TBIL, AST and ALP (479.7 pmol/L,
54 U/L and 348 U/L respectively). Hs-CRP and PT were normal. Both
HBV and HIV were negative. CA125 was elevated (63.5 U/mL) while
CA19-9 and CEA were both normal, IgG4 was negative. MRCP (Fig. 1)
showed a dilated pancreatic duct, dilated hepatic ducts and biliary tree.

E-mail addresses: hosie@awawei.com (J. Mugaanyi), lucaide@nbu.edu.cn (C. Lu).

https://doi.org/10.1016/j.ijscr.2021.105938

Received 30 March 2021; Received in revised form 22 April 2021; Accepted 24 April 2021

Available online 30 April 2021

2210-2612/© 2021 Published by Elsevier Ltd on behalf of 1JS Publishing Group Ltd.

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

This is an open access article under the CC BY-NC-ND license


mailto:hosie@awawei.com
mailto:lucaide@nbu.edu.cn
www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2021.105938
https://doi.org/10.1016/j.ijscr.2021.105938
https://doi.org/10.1016/j.ijscr.2021.105938
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2021.105938&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

J. Mugaanyi et al. International Journal of Surgery Case Reports 82 (2021) 105938

Fig. 1. PTCD imaging showing the common bile duct (CBD) leading into the ampulla of Vater was compressed and obstructed like a beak.

Fig. 2. Axial Computed Tomography showing A: dilated common bile duct. B: Enlarged pancreatic head with no signs of neoplasm.
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Fig. 3. (a) Endoscopic Retrograde Cholangiopancreatography showing a 3 x 4 cm mass at the location of the major duodenal papilla. (b) A 2.2 x 1.7 cm nodule

identified on Endoscopic Ultrasound in the head of the pancreas.
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Fig. 4. Pancreatic carcinoma. A: Microcapsules or pseudoadenoids growth pattern, myxoid background, without fibrous stroma (Hematoxylin and eosin stain, HE).
B: Focal calcified (Hematoxylin and eosin stain, HE). C, D: Inmunohistochemistry stains of CKpan (C) (200x) and SMARCB1/INI1 (D) (200x).

The common bile duct (CBD) leading into the ampulla of Vater was
compressed and obstructed. The descending portion of the duodenum
was similarly compressed and narrow. On CT imaging, the gallbladder
was enlarged, the liver was normal and no signs of duodenal or
pancreatic neoplasm were apparent. Findings were consistent with
chronic pancreatitis (Fig. 2). ERCP performed at the referring hospital
showed a duodenal mass and a diagnosis of duodenal papillary carci-
noma and obstructive jaundice was made (Fig. 3). Endoscopic

Ultrasound - Fine Needle Aspiration (EUS-FNA) was performed and a
2.2 x 1.7 cm nodule identified in the head of the pancreas. The main
pancreatic duct dilated 0.6 cm. (MRCP followed by CT, ERCP and finally
EUS). Immunohistochemistry was positive for Bull-2, cyclinD1, Ki-67
and CK19. CEA was negative (Fig. 4). The patient was diagnosed with
pancreatic carcinoma.
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Fig. 5. Resected tumor in head and body of the pancreas. (1) Tumor in the head of the pancreas (2) Resected portion of the body of the pancreas to achieve negative

margins (3) embolus from the main pancreatic duct.
3. Treatment

Stent placement via ERCP was attempted with no success. The patent
underwent a Percutaneous Transhepatic Bile Duct Drainage (PTCD)
procedure to drain the bile and lower the TBIL. TBIL was lowered to
140.6 pmol/L in the subsequent seven days. Following a multidisci-
plinary team consultation, extended pancreato-duodenectomy (Whipple
procedure with child reconstruction) was successfully performed for the
patient. During surgery, a large 7 x 5 x 5 cm tumor was found in the
head of the pancreas extending to most of the body and inside the
pancreatic duct with involvement of 12 out the 20 regional lymph nodes
(Fig. 5). Radical resection was performed to achieve negative CBD and
pancreas margins. During the operation, identification of the tumor
margin was difficult (the margin of the tumor could not be determined
by touch) and three attempts were made before negative margins could
be achieved. A little over two thirds of the pancreas was resected.
Postoperative gemcitabine based adjuvant chemotherapy combined
with capecitabine was recommended to and accepted by the patient.
Microscopic examination revealed a relatively rare morphology incon-
sistent with regular adenocarcinoma. Pathological diagnosis was still
inconclusive and Next Generation Sequencing (NGS) was performed.
NGS identified SMARCB1/INI1 gene deletion without KRAS mutation.

At 9 months post-operation, the patient was in good health with no
signs of recurrence. We continue to assess the effectiveness of
gemcitabine-capecitabine = regimen as choice for adjuvant
chemotherapy.

4. Discussion

Patients with pancreatic carcinoma present with non-specific
symptoms that may include epigastric and upper quadrant pain, back
pain, weight loss, vomiting, diarrhea and in some cases jaundice [4,5].
Jaundice is more often than not a sign of advanced disease. Lipase
maybe elevated in about 50% of cases and of these, up to 10% may
develop subcutaneous nodules [6]. Patients who present with Schmidt's

triad (subcutaneous fat necrosis, polyarthritis and eosinophilia) are
associated with a poor prognosis [7]. At the time of identification, rare
forms of pancreatic carcinoma are large with a 10 cm diameter, tumors
2 cm or less are rare [4]. Obstruction of the common bile duct (CBD) and
jaundice rarely occur (in 12% of cases) and the tumor compresses the
neighboring structures rather than infiltrating them. The tumor mass
often presents as a solid encapsulated mass that are generally malignant
though a few maybe benign [4,8].

While previous papers have detailed the aggressiveness and rela-
tively poor prognosis associated with SMARCB1 deficient pancreatic
carcinoma as predominant characteristics of this form of pancreatic
neoplasm; our case first collaborates findings by Hua et al. [22] of a
pseudo-duodenal papillary (mimicking) carcinoma. Furthermore, we
highlight the possibility of the pancreatic tumor not being easily evident
on both computed tomography and magnetic resonance imaging. In
such situations, where a pancreatic mass cannot be rules out, EUS-FNA
may be a useful diagnostic tool.

Pancreatic carcinoma diagnosis utilizes both imaging and biochem-
ical examination. Usually, computed tomography (CT) and magnetic
resonance imaging (MRI) are first line and are often adequate to identify
the tumor and confirmation of the diagnosis made by biopsy [4], how-
ever in some cases, identification via CT and MRI may be difficult as was
the case for this patient. Initial imaging by ERCP was consistent with
duodenal papillary carcinoma however CT imaging showed no evidence
of a duodenal mass. In fact, on CT imaging, only evidence of chronic
pancreatitis with homogeneous attenuation was evident. Despite a lack
of evidence of a mass on CT, presence of a pancreatic mass should not be
ruled out. Scheduling an EUS-FNA and immunohistochemistry can
prove helpful.

With EUS-FNA, we were able to identify a small 2.2 x 1.7 cm nodule
in the head the pancreas; however, accurate assessment of the size of the
tumor may not be possible prior to operation. While the nodule identi-
fied during EUS-FNA was small, the actual size of the mass was much
larger (7 x 5 x 5 cm). The first two attempts at resecting the mass
transected the tumor. A third attempt was made closer to the tail to
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Table 1
SMARCB1/INI1 deficient pancreatic carcinoma cases in literature.
Reference Histology Location Age/ KRas Treatment Outcome
gender mutation
Ohike et al. [17] Rhabdoid, diffuse Head, 6 cm 35F Wild type Chemo D in 7 mo
Lehrkeetal. [18]  Rhabdoid NR NR NR NR NR
Tahara et al. Rhabdoid, solid Body 1.9 cm 67 F Wild type Chemo D in 6 mo
[19]
Sano et al. [20] Rhabdoid Body & tail 10cm 68 F NR Palliative D in 2 wk
Yinan et al. [21]
Agaimy etal. 5;  Rhabdoid, angiosarcoma-like Head, 6 cm 44 F Positive Surgery NR
Agaimy et al. Rhabdoid Head, 5 cm 76 M Wild type Surgery Din 1 mo
[22]
Agaimy et al. Rhabdoid, pseudopapillary acantholytic gland-like Head 4 cm 72M Wild type Surgery D post-
[22] operation
Agaimy et al. Rhabdoid, prominent neutrophils, focal glandular Tail 5 cm 61 M Wild type Surgery NR
[22]
Joseph et al.” Rhabdoid, microcapsules or pseudoadenoid growth ~ Head & body, 7 24 M None Surgery, adjuvant No recurrence

pattern cm

chemotherapy

M: Male, F: Female, NR: Not reported, D: succumbed to disease. Chemo: Chemotherapy, mo: Month(s), wk: Week(s).

@ Our case.

achieve RO resection. The consistence of the tumor was relatively
indistinguishable from that nearby normal pancreatic tissue to the
touch; this may be due to the atypical nature of SMARCBI deficiency
related neoplasms.

Some reports have indicated a relationship between elevated Alpha
Fetoprotein (AFP) and various types of pancreatic carcinoma [9-11];
however, no consensus exists whether it is a signi tumormarker in the
case of pACC and rhabdoid pancreatic carcinoma. Elevation of Cancer
Embryonic Antigen (CEA) as well as Carbohydrate Antigen (CA) 19-9
may also vary on a case by case basis. In this case, AFP, CEA and
CA19-9 were normal while CA125 was elevated. The common histo-
pathological presentation of SMARCB1/INI1 deficient pancreatic carci-
nomas is their undifferentiated and anaplastic nature and abundance of
rhabdoid cells [13,14]. Rhabdoid cells are characteristically large, rich
in eosinophilic paranuclear cytoplasmic filamentous inclusions and their
nucleus is often displaced to the cell's periphery. The neoplasm has a
solid consistence, usually large, malignant and aggressive. In most of the
cases reported (Table 1), the loss of SMARCB1 was associated with KRAS
mutation predominantly the wild type. However, in our case no KRAS
mutation was present. Association between SMARCB1 mutations and
pancreatic ductal adenocarcinoma as well as rhabdoid pancreatic car-
cinoma has also been reported [2,15,16,22] as was the case with this
patient.

Surgical resection remains the only curative approach for patients
with pancreatic carcinoma, therefore, it is important to properly assess
and determine the size and resectability of the tumor. In the 10 cases we
know of, surgical resection was performed in 6 (Table 1) and 6 of the 10
patients died within about half year after diagnosis with the outcome not
stated in 2. Since most pancreatic tumors are large at the time of iden-
tification, most resectable tumors are often not resected [4,12]. In the
case of unresectable tumors, chemotherapy can be used as first line
treatment, if the tumor shrinks after chemotherapy, in absence of con-
traindications, adjuvant surgical resection may be performed. This
article has been prepared in accordance to SCARE Guidelines 2020 [25].

5. Conclusion

For rare forms of pancreatic carcinoma, SMARCB1/INI1 Deficient
pancreatic carcinoma included, identification and assessment of the
tumor size may be challenging on imaging and may not be possible prior
to surgery. Therefore, since resection is the only viable curative
approach, careful evaluation before excluding surgery is crucial.
Furthermore, adjuvant chemotherapy following resection of SMARCB1
deficient pancreatic carcinoma may be beneficial to patient prognosis.
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