
Introduction

Neurofibromatosis type 1 (NF1), known as von
Recklinghausen’s disease, is the most common familial
disease, with a prevalence of 1/3000, characterized by
the presence of  peripheral nerve tumors.

NF1 gene, located in 17q11.2, produces a protein
named neurofibromina, whose action consists in di-
sfunction of p21-ras oncogene (1-5).

Variety in clinical presentation represents one of the
most important clinical issues in NF1, partially solved
by classification of diagnostic criteria defined in 1987
by the American National Institute of Health (NHI)
Consensus Development Conference (Tab. 1) (6).

Skin neurofibromas, rare in childhood, increase in
number by the age, whereas cafè au lait spots, often the
first clinical manifestation, decrease after fifties. In pa-
tients affected by NF1 clinical status deterioration is
most frequently associated to skeletal disease, neopla-
sias, neurological disorders and plexiform neurofibro-
mas. In addition to cutaneous neurofibromas, patients
with NF1 may develope benign and even malignant
neoplasms, including intestinal tumors, malignant
gliomas, juvenile chronic myeloid leukemia and tu-
mors of neuroectodermal origin, such as pheochro-
mocytoma (7-9).
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Patients followed up for NF1 in the Department of
Cutaneous Diseases and Plastic Surgery, University of
Rome “La Sapienza”, undergo regular screening for
early diagnosis of general disorders. Annual follow up
is carried out by clinical examination, whereas
ophthalmologic and psychiatric evaluation is provided
for younger patients. Specific imaging (CT-scan, MR
imaging) and consultation are performed in case of su-
spicion of systemic involvement.

The Authors report a case of association of NF1,
left adrenal pheochromocytoma and jejunal neurofi-
broma causing sub-clinical intestinal stenosis.

Case report

A 42-years-old male patient has been followed up with diagno-
sis of NF1 with typical cutaneous neurofibromas (Fig. 1) since 38
in the Department of Cutaneous Diseases and Plastic Surgery of
the University of Rome “La Sapienza”.

During the last clinical examination the patient, due to symp-
tomatic tachycardia, underwent ECG which showed sinusal tachy-

cardia (105 heart rate/min), and elevated blood pressure in supine
position (145/90 mmHg). Therefore the patient was referred to
the Day Hospital of  Internal Medicine and Hypertension of the
Department of Clinical Sciences. On admission, the blood pres-
sure was 140/90 mmHg and 125/75 mmHg in upright position.
Ambulatory monitoring of blood pressure (AMBP) revealed pa-
roxistic hypertension (180/115 mmHg) without night-time drop
< 10% (not-dipper). Dosage of urinary vanillyl mandelic acid
(12 mg/24h, normal range 1-11), plasma chromogranin-A (152
µg/ml, normal value < 90) and of urinary methanephrines (480
mg/24h, normal range 20-345) indicated high suspicion of
pheochromocytoma. On the other side the patient showed nor-
mal values of calcium and phosphorus, of the hypotalamic-hy-
pophysis-adrenal hormones (ACTH 17.6 pg/ml, cortisol 18
mg/ml, aldosterone 44.3 pg/ml, plasmatic renin activity 0.98
ng/ml/h) and normal thyroid function. 

Based on the considerations above the patient underwent ab-
dominal magnetic resonance (Fig. 2), which demonstrated a
15x12 mm nodule, located at the level of  the left adrenal gland.
This was confirmed by MIBG-scan (Fig. 3). 

After adequate pre-treatment with α- and β-blockers (doxa-
zosin 4 mg/day and propanolol 40 mg/day) the patient un-
derwent left adrenalectomy through median laparotomy. During
surgical exploration a spherical 3.5 cm large neoplasm, involving
the first portion of jejunum (Fig. 4), which appeared compres-
sed, was found. Since tight junction to the bowel, an en-bloc
short jejunal resection was performed with hand-sewn end-to-
end anastomosis. 

Pathologic examination showed respectively adrenal pheoch-
romocytoma and jejunal neurofibroma. 

The immediate postoperative course ran regularly and the
patient was discharged from the hospital on the 10th day. After
four months the patient is doing well, with normal blood pressu-
re and hearth rate, normal blood pressure rythm, as well as dosa-
ge of urinary vanillyl mandelic acid (6.5 mg/24h), plasma chro-
mogranin-A (56 µg/ml) and of urinary methanephrines (256
mg/24h).Fig. 1 - Cutaneous neurofibromas.

Fig. 2 - MR demonstrates enlargement of left adrenal gland.

TABLE 1 - DIAGNOSTIC CRITERIA NATIONAL INSTITUTE
OF HEALTH CONSENSUS DEVELOPMENT CONFEREN-
CE 1987. NEUROFIBROMATOSIS: CONFERENCE STATE-
MENT (ref. 6).

1 Six or more cafè au lait spots 
(� 5 mm in children, � 15 mm in adults)

2 Two or more neurofibromas of different type 
or a plexiform neurofibroma

3 Axillary or inguinal lentigines

4 Glioma of the nervus opticus

5 One or more Lisch’s nodules

6 Bone disorders

7 Familiarity for NF1 diagnosed as above



Discussion

NF1 is a common autosomal dominant disorder,
characterised by the presence of cafè au lait spots, pe-
ripheral neurofibromas, Lisch’s nodules and freckling.

Diagnosis of NF1, although difficult for the extreme
variability in clinical presentation, is nowadays defined
by presence of at least two of the diagnostic criteria esta-
blished by the National Institute of Health Consensus
Development Conference in 1987 (6). As well it has
been suggested that the clinical behaviour of NF1 may
be graded in four levels, from minimal to severe com-

promised clinical status. Indeed from simple localized
cutaneous or nerve lesions, NF1 may present orthopae-
dic or neurological disorders up to neoplastic diseases.

Since increased frequency of malignancy, NF1 is
burdened by increased mortality compared to general
population. Chronic myeloid leukaemia, neurofibro-
sarcoma, Vater’s ampulla carcinoma, non-Hodgkin
lymphoma, lymphoblastic leukaemia, and rabdomio-
sarcoma are the most frequent neoplasias described as-
sociated to NF1 (7, 15). Furthermore other rare tu-
mors as pheochromocytoma have been found in pa-
tients with NF1 (7-14). 

In 1910 Suzuki first recognized the association of
pheochromocytoma to von Recklinghausen’s disease
(15), which has been reported by many authors in iso-
lated cases. The estimated prevalence of pheochro-
mocytoma in NF1 is between 0.1% and 5.7%, but
this tumor has been found at autopsy in 3.3-13% of
NF1 patients (16)  The mean age at diagnosis of pheo-
chromocytoma in these patients was 42 years, with bi-
lateral adrenal involvement in 9.6% and ectopic pheo-
chromocytoma presentation in 6.1% of cases. Clinical
symptomps attributable to pheochromocytoma were
present in 61% of patients (9). The presented case
confirms the importance of this clinical manifestation
in systemic advanced NF1. 

Since there is no reliable genetic test to define the
possible phenotypic expression of different genomic
patterns, it is evident the necessity of a strict follow-up
in NF1 patients in order to identify precocious clini-
cal signs of extra-cutaneous diseases. 

Furthermore several reports describe the presence
of intestinal neurofibromas in advanced neurofibro-
matosis. Visceral tumours arising in the neural plexus
of the intestinal wall may cause ulceration, bleeding,
obstruction, perforation and palpable abdominal
mass (17-20). Involvement of other visceral structures
(vessels, urinary bladder) has been also described (21,
22).

These conditions, often symptomatic or sometimes
found intraoperatively for other disorders, may requi-
re surgery to be solved. 

Conclusions

The presented clinical case is a typical example o
possible multiple systemic involvement of advanced
NF1, in which cutaneous disease was associated to
adrenal medulla neoplasia and intestinal disease.

In conclusion variability in clinical presentation of
NF1, with possible manifestation of severe systemic
benign and malignant diseases, requires strict follow-
up and programs of specific screening in order to ob-
tain precocious diagnosis of extra-cutaneous lesions. 
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Fig. 3 - MIBG scintigraphy reveals ipercaptation by left adrenal medulla.

Fig. 4 - Intraoperative view of the jejunal neurofibroma.



202

G. De Toma and Coll.

1. Kimura N, Watanabe T, Fukase M, Wakita A, Noshiro T, Ki-
mura I. Neurofibromin and NF1 gene analysis in composite
pheochromocytoma and tumors associated with von Recklin-
ghause’s disease. Mod Pathol 2002;15:183-88.

2. Dannenberg H, Komminoth P, Dinjens WN, Speel eJ, de
Krijger RR. Molecular genetic alterations in adrenal and extra-
adrenal pheocromocytomas and paragangliomas. Endocr
Pathol 2003;14:329-50.

3. Opocher G, Schiavi F, Vettori A, Pimpinella F, Vitello L, Cal-
deran A, et al. Fine analysis of the short arm of chromosome 1
in sporadic and familial pheochromocytoma. Clin Endocrinol
2003;59:707-15.

4. Yip L, Lee JE, Shapiro SE, Waguespack SG, Sherman SI, Hoff
AO, et al. Surgical management of hereditary pheocromocyto-
ma. J Am Coll Surg 2004;198:525-34; discussion 534-535.

5. Gutmann DH, Cole JL, Stone WJ, Ponder BA, Collins FS.
Loss of neurofibromin in adrenal gland tumor from patients
with neurofibromatosis type I. Genes Chromosomes Cancer
1994;10:55-58.

6. National Institute of Health Consensus Development Confe-
rence 1987. Neurofibromatosis: Conference statement. Arch.
Neurol 1987;45:575-78.

7. Zoller ME, Rembeck B, Oden A, Samuelsson M, Angervall L.
Malignant and benign tumors in patients with neurofibroma-
tosis type 1 in a defined Swedish population. Cancer 1997;
79:2125-31.

8. Takayama T, Kato Y, Tsuru N, Takada S, Kurita Y, et al. A ca-
se of pheochromocytoma with von Recklinghausen’s and re-
view of 67 Japanese cases (Japanese). Nippon Hindyokika
Gakkai Zasshi 2001;92:479-83.

9. Walther MM, Herring J, Enquist E, Kaiser HR, Linehan WM.
Von Recklinghausen’s disease and pheochromocytomas. J Urol
1999;162:1582-86.

10. Takehara K, Miyata Y, Matsuo M, Jakai H, Minami Y, Ka-
nekate H. A case of malignant pheochromocytoma associated
with von Recklinghausen’s disease (Japanese). Hinyokika Kiyo
2001;47:257-60.

11. Rizzo S, Bonomo S, Moser A, Bottura D, Castellini C, Maz-
zola F, et al. Bilateral pheochromocytoma associated with duo-

denal-jejunal GIST in a patient with von Recklinghausen’s di-
sease: report of a clinical case. Chir Ital 2001;53:243-46.

12. Schuppert F, Berger D, Peters H, Schroder J, Schofl C, Tisch-
ler J, et al. A young woman with neurofibromatosis 1 (Reck-
linghausen’s disease), abdominal tumor and hypertension. Dt-
sch Med Wochenschr 2000;125:1390-94.

13. Rabii R, Fekak H, Moufid K, Joual A, Bennani S, el Mirini M,
et al. Pheochromocytoma and von Recklinghausen’s disease.
Ann Urol (Paris) 2002;36:254-57.

14. Maruta K, Sonoda Y, Saigo R, Yoshioka T, Fukunaga H. A pa-
tient with von Recklinghausen’s disease associated with
polymyositis, asymptomatic pheochromocytoma, and primary
hepatic leiomyosarcoma (Japanese). Nippon Ronen Igakkai
Zasshi 2004;41:339-43.

15. Suzuki S. Ueber zwei tumoren aus nebennierenmarkgewebe.
Berlin Klein Wchnschr 1910;47:1623.

16. Opocher G, Conton C, Schiavi F, Mancino B, Montero F.
Pheochromocytoma in von Hippel-Lindau disease and neuro-
fibromatosis type 1. Fam Cancer 2005;4:13-16.

17. Zhou R, Popkin JH, Levey J. Jejunal schwannoma in neurofi-
bromatosis: an unusual cause  of massive gastrointestinal blee-
ding. Am J Gastroenterol  1999;94:275-76.  

18. Miyoshi LM, Tamiya S, Iida M, Hizawa K, Yao T, Tsuneyoshi
M, et al. Primary jejunal malignant mixed tumor in a patient
with von Recklinghausen neurofibromatosis. Am J Gastroen-
terol 1996;91:795-97.  

19. Mustafa IA, Reed WP, Coe NP. Evaluation of gastrointestinal
hemorrhage in patients with neurofibromatosis. Surg Endosc
1994;8:788-791.

20. Hahn JS, Chung JB, Han SH, Hahn SH, Lee SW, Noh SH,
et al. Intestinal neurofibromatosis in von Recklinghausen’s di-
sease presenting as chronic anemia due to recurrent intestinal
hemorrhage. Korean J Intern Med 1992;7:137-42.  

21. Merksz M, Toth J, Kiraly L. Neurofibromatosis of the bladder.
Int Urol Nephrol 1985;17:53-59.

22. Prave F, Hach-Wunderle V, Hach W. Vascular manifestation of
von Recklinghausen neurofibromatosis: case report of venous
dysplasia. Vasa 2003; 32:36-39.

References




