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1. Abstract
Neurofibromatosis type-1 is a rare autosomal dominant disorder, 
caused by a mutation in the tumor suppressor gene NF1 which 
leads to a decreased production of the protein neurofibromin. We 
present a 59-year-old female with a history of von Recklinghau-
sen’s disease under study for symptoms of toxic syndrome accom-
panied by anemia and melena. The abdominal Computed Tomog-
raphy (CT) scan revealed confirmed a tumor of the left adrenal 
gland, 6 cm in diameter and images compatible with GIST in the 
small intestine affecting several intestinal loops. The study is com-
pleted with the performance of colonoscopy and PET/CT. After 
preoperative preparation with œ- and ß-adrenoreceptor blockade, 
both adrenal tumor and ileoterminal GIST were resected. There 
were no post-surgical complications and the patient was released 
10 days after the procedure. 

2. Introduction
Neurofibromatosis type-1 (NF1), which is also known as von 
Recklinghausen’s disease, is a rare autosomal dominant disorder, 
caused by a mutation in the tumor suppressor gene NF1 which 
leads to a decreased production of the protein neurofibromin and 
subsequently to the risk of developing benign or malignant tumors 
with a variety of clinical symptoms [1]. Malignancies are found in 
3% t0no 15% of patients. Genetically it is caused by a mutation 
at the NF1 gene located on chromosome 17q11.2. [2] Function-
ally neurofibromin reduces cell proliferation by accelerating the 

inactivation of the proto-oncogene p21-ras, which plays a cardinal 
role in mitogenic intracellular pathways [3]. Although genetic mu-
tations have been described and the responsible gene product neu-
rofibromin has been fully characterized, no frequently recurring 
mutation has been identified, and diagnosis is still based on estab-
lished clinical criteria. The disease is characterized by skin lesions 
called café-au-lait spots cutaneous nerofibromas and neoplasms of 
the peripheral or central nervous system [4]. It is known that von 
Recklinghausen’s disease is occasionally associated with pheo-
chromocytoma development and also to a larger extent with GIST. 
The incidence of pheochromocytoma is 2-8 per 1,000,000 [5] and 
a total of 4-25% of patients with NF1 may also present with gas-
trointestinal stromal tumors (GIST) [6, 7]. In these patients, gas-
trointestinal stromal tumors are most frequently located along the 
small intestine, in contrast to gastrointestinal stromal tumors that 
occur sporadically or as part of other inherited syndromes [8]. The 
objective of this article is to report a rare entity; NF1 ocurring in 
combination with pheochromocytoma and gastrointestinal stromal 
tumors (GIST) Written informed consent for publication of per-
sonal and medical information were obtained from the patient.

3. Case Report
A 59-year-old female, diagnosed of neurofibromatosis type 1 in 
youth with positive familiar history and poorly controlled hyper-
tension was admitted to our hospital for symptoms of toxic syn-
drome accompanied by anemia and melena. She denied any aller-
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gies and regularly used antihypertensive medication. Upon phys-
ical examination, the patient was found to have multiple, diffuse 
soft-tissue lesions measuring 1-4 cm in diameter located through-
out her body, in addition to diffuse macules on the skin. Neither 
abdominal palpation mass nor percussion pain were observed on 
abdominal examination. A computed tomography (CT) disclosed a 
GIST- compatible images in the small intestine at the pelvic level 
that affects several intestinal loops (Figure 1). Also a 5.2 cm mass 
in left adrenal gland was observed (Figure 2).  Previous prepara-

tion with alpha and beta-blockers as well as calcium antagonists 
for 1 week an ultrasound-guided biopsy of the pelvic mass is per-
formed, confirming the GIST diasnostic.  The study was complet-
ed with the performance of a colonoscopy (without pathological 
findings) and a PET/CT report of hyprmetabolic left adrenal injury 
and hypermetabolic pelvic mass infiltrating intestinal loops with 
questionable involvement of the urinary bladder. Laboratory ex-
amination showed catecholamine elevation in serum and urine.

Figure 1: Abdominal CT: GIST in the small intestine at the pelvic level (green arrow)

Figure 2: Abdominal CT: expansion if the left adrenal gland (red arrow)

According to the multidisciplinary (gastroenterologist, oncologist, 
radiologist, endocrinologist and surgeon) committee’s decision, 
the patient was advised to undergo a surgical treatment. After 
preoperative preparation with œ- and ß-adrenoreceptor blockade, 
an open surgery was performed. Both adrenal tumor and approxi-
mately 70 cm of the small intestine was removed by resection of a 

ileum segment, which contains at the central level a lesion greater 
than 90 mm, which produces adhesion of the loop and ulceration 
of the mucosa with central hemorrhage (Figure 3). In addition, 
multiple sub serous nodular lesions ranging from 1 to 30 mm were 
also resected (Figure 4).
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Figure 3: Large intestinal GIST

Figure 4: Several small ideal gastrointestinal stromal tumors

During preparation of the left adrenal gland a hypertensive crisis 
occurred resulting in hypotension after adrenalectomy. Both could 
be resolved by anesthesiological intensive care support. The re-
sected tumor from the left adrenal gland had a maximum diameter 
of 5 cm (Figure 5). Microscopic and immunohistochemically ex-
amination confirmed pheochromocytoma with expression of both 
S100 protein and Chromogranin-A. All intestinal tumors proved 
to be gastrointestinal stromal tumors and established by positive 
staining to CD 117 and negative to S100. Molecular analysis of 
KIT (exons 9,11) and platelet-derived growth factor receptor-al-
pha (PDGFRA) revealed no somatic mutations. There were no 
post-surgical complications, except superficial infection of the 
surgical wound, and the patient was released 10 days after the pro-
cedure. Seven months after surgery, a routine control PET/CT scan 
showed nodular lesion in the jejuna loop wall, distal to the Treats 
angle without metabolic characterization.

Figure 5: Resected left adrenal tumor

4. Discussion
According to the guidelines for the diagnosis and management of 
NF-1, the typical age of onset of the major clinical manifestations 
is in childhood or adolescence. The diagnosis can be made accord-
ing to the clinical criteria as defined by the National Institutes of 
Health Consensus Stament [9]. The GISTs observed in NF1 pa-
tients are generally multiple in number and predominally located 
within the small intestine. 

Most of these tumors cause no symptoms until they grow large in 
size, as in our case. However, making an early diagnosis of these 
lesions is important due to the risk of malignancy, systemic com-
plications associated with pheochromocytoma and hemorrhagic 
obstructive complications associated with GISTs.
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Despite certain radiologic differences with neurogenic neoplasm, 
a final diagnosis of gastrointestinal stromal tumor often is not ob-
tained before surgery. If fine-needle aspiration in a patient with 
neurofibromatosis 1 is possible it offers a safe method for preoper-
ative diagnosis of these tumors. 

Because many gastrointestinal stromal tumors are located in or 
adjacent to the gastric or small intestinal wall, conventional endos-
copy may not be feasible and gastrointestinal stromal tumors may 
be missed. Positron emission tomography scaning also has been 
suggested as a possible diagnostic technique [10].

However, it is very rare that these three disorders (NF1, GIST 
and pheochromocytoma) occur simultaneously. To the best of our 
Knowledge, there have only been less than 20 documented cases 
of NF1 with concurrent pheochromocytoma and GIST lesions pre-
viously published in the literature.

In our case, due to the size and number of mitosis, she would have 
had to perform adjuvant treatment, since it is high risk according 
to Miettinen criteria. But due to the absence of mutations, it was 
decided not to carry out treatment, adopting an expectant attitude 
with a strict follow-up.

5. Conclusion 
patients with von Recklinghausen neurofibromatosis the appear-
ance of gastrointestinal symptoms should raise interest to search 
for gastrointestinal tumors because these patients are at risk for 
gastrointestinal neoplasms. Therefore, a pheochromocytoma 
should be excluded before a patient with neurofibromatosis 1 un-
dergoes surgery for a gastrointestinal stromal tumor because an 
undiagnosed pheochromocytoma carries a high risk of life-threat-
ening cardiovascular complications during surgery.
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