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CASE SUMMARY 
A 58-year-old with a history of neuro-

fibromatosis type 1 (NF-1) and recurrent 
nephrolithiasis presented to the emer-
gency department with right flank pain. 

IMAGING FINDINGS 
Abdominal radiographs were unre-

markable. Contrast-enhanced CT 
(CECT) of the abdomen revealed a 
right renal subcapsular hematoma and  
multiple masses in the duodenum. The  
largest of these being a 2cm mass in the 
second portion of the duodenum, along 
with numerous subcutaneous soft-tissue 
nodules (Figure 1). 

The same patient presented 3.5 years 
later with diffuse abdominal pain. Repeat 
CECT of the abdomen revealed pancre-
aticobiliary obstruction along with find-
ings suggestive of gallbladder hydrops 
secondary to a 2cm duodenal mass and 
an obstructing left nephrolith (Figure 2). 
Surgery revealed a neuroendocrine neo-
plasm of the ampulla of Vater and five 
tumors in the duodenum and proximal 
jejunum, the largest measuring 3.7cm. 

DIAGNOSIS
Gastrointestinal stromal tumors 

(GISTs) of the duodenum and proximal 
jejunum with an ampullary neuroendo-
crine tumor (NET).

DISCUSSION
The coexistence of a periampullary/

ampullary NETs and multifocal GIST 
is nearly pathognomonic of NF-1.1 
Although intra-abdominal tumors are 
common in the setting of NF-1, the 
concurrence of these two entities is 
rare. A majority of NETs in NF-1 are 
nonfunctional, even in cases of histo-
logically confirmed somatostatinomas, 
the most common being periampul-
lary/ampullary NET.2

In most cases, NETs and GISTs 
are asymptomatic and found inciden-
tally on imaging. Uncommonly, they 
present with abdominal pain, upper GI 
bleed, palpable abdominal mass, bowel 
obstruction, perforation and/or biliary 
obstruction.3,4 Extremely rare cases of 
ampullary insulinoma, gastrinoma, gan-
gliocytic paragangliomas, and adeno-
carcinomas associated with multifocal 
GISTs have been reported.2 Peripheral 
nerve sheath tumors commonly occur 
in NF-1, and 1-3% of patients develop 
pheochromocytomas.3 

These cases must be differentiated 
from other hereditary and nonheredi-
tary tumor syndromes, such as multi-
ple endocrine neoplasias, Carny triad, 
and Carney-Stratakis syndrome, all 
of which have a propensity to coexist 
with GIST. In this case, the ampul-

lary tumor was well differentiated and 
stained positive for synaptophysin and 
chromogranin confirming the diagno-
sis of a NET (Figures 3,4). The five 
additional tumors had spindle cell 
histology and were positive for c-kit 
immunohistochemistry, confirming 
the diagnosis of multifocal GIST. 

GISTs are the most common gas-
trointestinal manifestation of NF-1, 
with one third of patients found to have 
GISTs at autopsy.5 While cutaneous 
manifestations of NF-1 are generally 
reported earlier, GISTs present with 
a mean age of 53 years, 8 years earlier 
than the average presentation of spo-
radic GIST. In addition, compared to 
sporadic GIST associated with NF-1 
are more commonly occur in the small 
bowel rather than the stomach, and have 
a smaller mean diameter, 3.8 cm vs. 
7.4 cm.4 Radiographically, the appear-
ance of GIST varies based on size and 
location. Nonetheless, they appear as 
homogeneous soft-tissue masses with 
or without signs of central necrosis. 

CONCLUSION
This case illustrates the impor-

tance of radiographically recognizing 
the intra-abdominal manifestations of 
NF-1. Particularly, NF-1 predisposes 
to ampullary/periampullary neoplasia 
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FIGURE 1. Axial (A) and coronal (B) contrast-enhanced CT of the abdomen demonstrates periampullary diodenal mass (green arrow) and 
multiple subcutaneous nodules overlying the anterior abdominal wall (white arrow).

FIGURE 2. Axial (A) and sagittal (B) contrast-enhanced CT of the abdomen demonstrates obstructing periampullary duodenal mass (red 
arrow) with gallbladder hydrops (blue arrow).

FIGURE 3. H&E stains at 400x (A), CD117 immunostain (B) and gross specimen (C) of spindle cell type of gastrointestinal stromal tumor in 
the duodenum and proximal jejunum.
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and small-bowel GIST formation. In the 
undiagnosed patient, the coexistence of 
these two entities is highly suggestive of 
NF-1. Over time, periampullary tumors 
can lead to complications such as pan-
creaticobiliary obstruction, as this case. 
GI tumors in patients with NF-1 often 
present earlier than sporadic tumors and 
imaging studies should be evaluated 
with this in mind. 
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FIGURE 4. H&E stains at 400x (A), synaptophysin immunostain (B) at 100x, and gross specimen of well-differentiated grade I neuroendo-
crine neoplasm of the ampulla of Vater (C).
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