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Introduction: A solid pseudopapillary neoplasm (SPN) of the pancreas is a rare tumor of the pancreas. Concomitant SPN with
urogenital anomalies is a very rare presentation.
Case Presentation: A 16-year-old female presented with a chief complaint of abdominal pain 30 days back. Solid pseudopapillary
neoplasm (SPN) of the pancreas was diagnosed with the aid of ultrasonography and contrast-enhanced computed tomography of
the abdomen and pelvis. Incidentally, concomitant left unilateral renal agenesis and bicornuate uterus were also detected in
radiological findings. The patient underwent spleen-preserving distal pancreatectomy, and SPN was confirmed with the
histopathological report.
Discussion: Symptomatic SPN patients present with an abdominal mass and pain or very rarely jaundice. Most of the SPNs are
benign. Complete surgical excision results in more than 95% cure. SPNwith concomitant urogenital anomalies is extremely rare, and
their concurrent occurrence can be better attributed to Wnt signaling pathway owing to their similar pathogenic mechanism.
Conclusion: The solid pseudopapillary tumor has an excellent prognosis if timely resected. Proper evaluation of the patient with
imaging is necessary to suspect and diagnose SPN who has urogenital anomalies and vice versa.
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Introduction

A solid pseudopapillary neoplasm (SPN) of the pancreas is a
rare low-grade malignant neoplasm of the pancreas that
accounts for 0.13–2.7% of all pancreatic tumors and usually
presents with a well-encapsulated mass and predominantly
affects young women[1–4]. Very few cases of SPN in association
with pancreatic anomalies and urogenital anomalies have been
reported. Here we present radiological and histological

findings of a case of pancreatic SPN with concomitant uro-
genital malformations – left renal agenesis and bicornuate
uterus. Renal agenesis is a congenital anomaly due to the
complete failure of embryonic kidney formation. Unilateral
renal agenesis (URA) is one of the mechanisms that result in a
solitary kidney[5]. A bicornuate uterus is a rare uterine
anomaly that results due to partial fusion of Müllerian ducts
forming a heart-shaped uterus instead of a pear-shaped one[6].
In the literature, URA and bicornuate uterus presenting toge-
ther have been reported many times; however, their presenta-
tion with solid pseudopapillary tumor is exceedingly rare. We
briefly describe the presentation and try to explore their pos-
sible association. This case report has been reported in line
with the SCARE (Surgical CAse REport) Criteria[7].

HIGHLIGHTS

• A solid pseudopapillary neoplasm (SPN) of the pancreas is
a rare, low-grade malignant tumor of the pancreas that
predominantly affects young women.

• A cure rate of greater than 95% can be achieved via
complete surgical excision.

• Concomitant SPN and urogenital anomalies are very rare
presentations.

• SPN demands proper clinical evaluation in a patient
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Case presentation

A 16-year-old female presented to our tertiary care center with a
chief complaint of abdominal pain 30 days back. There has been

no pain since then. Her vitals were normal. On per abdominal
examination, the abdomen was soft, and tenderness was present
in the right hypochondriac and epigastric region. There was no
abdominal distension. There was no history of fever, diarrhea,
black stool, and jaundice. Her liver function test, renal function
test, and other hematological parameters were unremarkable. She
had a surgical history of deroofing of ureterocele 2 years back.
Family history is insignificant.

Ultrasonography (USG) of the abdomen and pelvis showed a
well-defined hyperechoic lesion in the body region of the pancreas
(Fig. 1). In contrast-enhanced computed tomography (CECT) of
the abdomen and pelvis, heterogeneously enhancing hypodense
mass lesion in the body of pancreas was depicted (Fig. 2).
Accordingly, a working diagnosis of SPNwasmade. Incidentally,
the USG abdomen and pelvis also revealed the absence of the left
kidney and the presence of a bicornuate uterus, which is also
delineated by CECT (Figs. 3, 4). The result of 99m-Technicium
DMSA (dimercaptosuccinic acid) renal scan and DTPA (diethy-
lenetriamine pentaacetate) renogram is also consistent with the
absence of the left kidney (Fig. 5).

A spleen-preserving distal pancreatectomy was performed via
the Kimura technique, and the specimen was sent for

Figure 1. Ultrasonography of the abdomen and pelvis shows a well-defined
hyperechoic lesion in the body region of the pancreas.

Figure 2. Contrast-enhanced computed tomography of the abdomen and pelvis reveals a heterogeneously enhancing hypodense mass lesion in the body of the
pancreas and the absence of the left kidney.
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histopathology. It showed a circumscribed but unencapsulated
mass with tumor cells arranged in nests, papillae, trabeculae, and
frequent perivascular arrangement. These cells had a scant to
moderate amount of cytoplasm, round to ovoid nuclei, granular
chromatin, and inconspicuous nucleoli. These cells exhibited a
mild degree of nuclear pleomorphism. Atypia and necrosis were
not seen. Areas of hemorrhage were seen (Fig. 6). These findings
confirmed SPN in the body of the pancreas, which was 7 cm in
size and TNM [tumor (T), node (N), and metastases (M)] staging
pT3N0. Lymphovascular invasion and perineural invasion were
not identified. Resected margin and all pancreatic surfaces were
free of tumors.

On the third postoperative day, high D-dimer (8.24 μg/ml),
fibrinogen (522 mg/dl), and APTT (activated partial thrombo-
plastin time) (27) were found on investigation for which free
frozen plasma was transfused. Then the patient was discharged
satisfactorily without any complications.

Discussion

Pancreatic SPNs are defined by the fifth edition of the WHO
Classification of Digestive System Tumors as ‘a low-grade
malignant pancreatic tumor composed of poorly cohesive epi-

thelial cells forming solid and pseudopapillary structures that
lack a specific line of pancreatic epithelial differentiation’[3].
Before it was labeled as SPN byWHO in 1996, it was also known
as Franz’s tumor or Hammoudi tumor[2]. The tumors are more
commonly seen in young Asian and African-American women.
Females are 10 times more affected than males, and the mean age
of presentation is 22 years[2]. It is found that 38.1% of the
patients do not present with any signs or symptoms[8]. If symp-
tomatic, SPN patients present with an abdominal mass and pain
or jaundice (very rarely). The patient may present with acute
abdomen following abdominal trauma due to intratumoral
hemorrhage. SPN can involve any portion of the pancreas with a
slight preponderance to the tail[9]. Our patient presented with a
tumor in the body of pancreas. Most pseudopapillary tumors are
diagnosed via ultrasound or computed tomography of the
abdomen, as in our case. MRI can also be used. On computed
tomography imaging, hypervascular, well-encapsulated, round
tumors with cystic and solid components are seen. Cystic areas
are centrally situated, whereas enhanced solid areas are primarily
situated peripherally. Several peripheral or central stippled cal-
cifications may be present within the tumor[10]. OnMRI imaging,
a well-defined mass with heterogeneous signal intensity on T1-
weighted and T2-weighted images can be spotted. The mass
indicates the solid and cystic nature of the tumor[11]. Currently,
all the SPNs are classified as low-grade malignant neoplasm
because the metastatic or aggressive clinical course cannot be
predicted by perineural invasion, angioinvasion, and deep infil-
tration of surrounding structures[3]. The universally accepted
definitive treatment of SPN is surgical excision. A cure rate of
greater than 95% can be achieved via complete surgical
excision[8,12]. There is usually an excellent long-term prognosis
for localized, metastatic, and recurrent disease, with a long dis-
ease-free period after complete surgical resection. Among the few
patients who die from metastatic SPN are mostly those whose
tumors harbor an undifferentiated component that lacks pseu-
dopapillary structures characterized by diffuse sheets of cells with
increased nuclear atypia and proliferative index. These foci of
high-grade malignant transformation are described as one his-
tological subtype, SPN, with high-grade carcinoma in the latest
edition[3,13]. Procedures such as distal pancreatectomy and sple-
nectomy, spleen-preserving distal pancreatectomy, central pan-
createctomy, pancreaticoduodenectomy, pylorus-preserving
pancreaticoduodenectomy, and total pancreatectomy are the
most common surgical procedures[8]. In our case, spleen-preser-
ving distal pancreatectomy was performed via the Kimura
technique.

There have been occasional reports of SPN cases with pan-
creatic anomalies such as pancreatic dorsal agenesis[14–16] and
pancreatic divisum[17,18]. There are instances of SPN being
reported with familial adenomatous polyposis[19,20]. Similarly,
very few cases of SPN with urogenital anomalies[1,21] are repor-
ted. Guan et al.[1] reported SPN with solitary kidney and uterus
didelphys, while Sharma et al.[21] reported SPN with left duplex
kidney and vaginal septum. Concomitant occurrences of SPN and
urogenital anomalies are extremely rare. We incidentally found
left renal agenesis and bicornuate uterus in this patient, confirmed
by USG and CECT of the abdomen and pelvis.

URA is mostly an incidental radiological diagnosis. The left
kidney is more commonly involved in contrast to the right kidney,
similar to what was seen in our case. During the fifth week of

Figure 3. Ultrasonography of the abdomen and pelvis shows a bicornuate uterus.
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gestation, a portion of the Wolffian duct swells to form the ure-
teric bud. The ureteric bud then invades the nearby metanephric
mesenchyme forming the metanephric blastema or metanephros,
which is a precursor of the adult human kidney. Failure of
induction of ureteric bud or absence of metanephric blastema
leads to the development of renal agenesis[22]. Bicornuate uterus
results due to the incomplete fusion of theMüllerian ducts during
the second stage fusion of the ducts. It can be either accompanied
by a single cervix (unicollis) or a double cervix (bicollis) based on
the extent of duplication[6]. Failure of fusion or anomalous
development of the Müllerian ducts gives rise to a myriad of
Müllerian duct anomalies. TheMüllerian anomalies are classified
into seven categories (I–VII) by the American Fertility Society.
The bicornuate uterus which is present in our case, belongs to
class IV[23]. The development of Müllerian and Wolffian ducts
along with the urogenital sinus is interlinked. Thus, renal
anomalies are frequently found in association with Müllerian
anomalies[24]. In young females, one of every three females with
renal agenesis will be associated with a significant anomaly of the
uterus, ovary, or vagina. So, on early detection of a solitary
congenital kidney on routine imaging or incidental imaging stu-
dies, the physician should also look for associated genital
anomalies, especially in young females[25].

The SPN of the pancreas has an unclear origin. Several
studies hypothesize that SPNs originate from multipotent pri-
mordial cells, whereas others suggest extrapancreatic origin
from genital ridge angle-related cells[26]. Over 90% of SPN
tumors have been reported with CTNNB1 gene mutations, a
gene that encodes β-catenin[27]. A major role in the tumor-
igenesis of the SPN of the pancreas is played by diffuse cyto-
plasmic and aberrant nuclear expression of β-catenin and a

lack of membranous E-cadherin due to Wnt signaling asso-
ciated with mutation of β-catenin (CTNNB1)[28]. Upregulation
of notch, hedgehog, and androgen receptor signaling pathways
has also been found in SPN[29]. Liu et al.[30] found 6 out of 12
SPN displayed Hedgehog signaling using immunohistochem-
istry. Recent studies suggest that Wnt5a, which acts through
Ror2 for the induction of metanephric mesenchyme and renal
morphogenesis via a noncanonical pathway, is critical for
early kidney development. Mutation of Wnt5a could cause
disruption of multiple tissue differentiation and development,
leading to urogenital defects of the congenital anomalies of the
kidney and urinary tract (CAKUT)[31].

The concomitant occurrence of SPN and urogenital anomalies
can be better attributed to Wnt signaling pathway owing to their
similar pathogenic mechanism. The possibility of this association
requires further molecular studies in the future.

Conclusion

A solid pseudopapillary tumor is a rare low-grade malignant
tumor of the pancreas but has an excellent prognosis. SPN
may occur concurrently with extrapancreatic abnormalities,
especially urogenital abnormalities, which demands focused
investigations of these anomalies in a patient diagnosed with
SPN and vice versa. The possibility of the occurrence of SPN
and urogenital anomalies as a syndromic feature in the future
cannot be underestimated, and the role of the β-catenin–Wnt
pathway or any alternative explanation is subject to future
investigations.

Figure 4. Contrast-enhanced computed tomography of the abdomen and pelvis reveals a bicornuate uterus with two separate cornua which are joining at the
cervix.
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Figure 5. 99m-Technicium dimercaptosuccinic acid renal scan and diethy-
lenetriamine pentaacetate renogram show the absence of left renal uptake.

Figure 6. Histopathology: tumor cells are arranged in nests, papillae, trabeculae, and frequent perivascular arrangement. Pseudopapillary structures are seen.
These cells have a scant tomoderate amount of cytoplasm, round to ovoid nuclei, granular chromatin, and inconspicuous nucleoli. Tumor cells exhibit amild degree
of nuclear pleomorphism. Atypia and necrosis are not seen.
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