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We report two cases of malignant soft-tissue tumours -
one myxoid malignant fibrous histiocytoma and one
pleomorphic rhabdomyosarcoma- which were diag-
nosed in two young adult patients with type 1 neu-
rofibromatosis (NF 1). The patients were evaluated
with criteria for Neurofibromatosis 1 and NF 1 gene
analysis was performed. Four of seven criteria were
found in both patients. The tumours were stage II
and III respectively. Both patients were treated with
radiotherapy or chemotherapy and surgical inter-
vention. Diagnoses of myxoid malignant fibrous his-
tiocytoma and pleomorphic rhabdomyosarcoma in
adult NF 1 patients are exceedingly rare. Thus detec-
tion of subtypes of rhabdomyosarcoma and malig-
nant fibrous histiocytoma with immunohisto-
chemistry may be helpful for the management of
these tumours among other pleomorphic sarcomas
that may occur in type 1 Neurofibromatosis.

Keywords : neurofibromatosis type 1 ; rhabdomyosarco-
ma ; malignant neurofibromatosis fibrous histiocytoma.

INTRODUCTION

As a well defined genetic disorder, type 1 neuro-
fibromatosis (NF1) has an incidence of 1 in 3000-
4000 individuals. This autosomal dominant disor-
der has high penetrance but 50% of cases result
from a new mutation. Malignancy in NF1 is the
major life-threatening complication of this genetic
disease. The malignant tumour development rate
is 5% (4). Common malignancies in NF1 patients

are malignant peripheral nerve sheath tumour
(approximately half of the cases), optic glioma,
malignant astrocytoma, rhabdomyosarcoma
(RMS), nonlymphoid leukemia, Wilms’ tumour
and neuroblastoma (1, 2). We report the cases of two
young adults who presented with a large thigh mass
and who also revealed the signs and symptoms of
NF1. The tumours were diagnosed as myxoid
malignant fibrous histiocytoma (MMFH) in one
patient and pleomorphic rhabdomyosarcoma
(PRMS) in the other. Patients were evaluated with
NIH (National Institutes of Health) consensus
development criteria for NF1. 
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CASE REPORTS

Case 1

A 21-year-old male patient complained of a
large mass in his right thigh, which had developed
over the past few months. Physical examination
revealed a firm, painless thigh mass. The patient
underwent complete staging and evaluation on sus-
picion of malignancy. Magnetic resonance imaging
(MRI) showed a soft-tissue mass (12 � 9 � 5 cm)
in the posterolateral part of the thigh, between the
vastus lateralis and biceps femoris muscle. On T1-
weighted images the tumour appeared heteroge-
neous isointense and on T2-weighted images het-
erogeneous hyperintense. After Gd-DTPA
enhancement, obvious heterogenic paramagnetic
contrast uptake was observed (fig 1 A-B). 

Case 2

A 22-year-old male patient complained of a
rapidly growing large thigh mass. On physical
examination, a firm, painful, immobile mass in the
whole aspects of the thigh was detected. MRI
revealed a 20 � 12 � 10 cm soft tissue tumour that
invaded the anterior, lateral ant posterior compart-
ments of the thigh (fig 2). The mass appeared het-
erogeneous, isointense and contained central
necrotic areas on T1-weighted images and hetero-
geneous hyperintense on T2-weighted images. All
structures in the thigh were pushed medially by the
mass (fig 3 A-B). 

Pathological findings : High-speed needle biop-
sy was performed in both patients and pathological
and immunohistochemical stainings were per-
formed. The diagnoses were myxoid malignant
fibrous histiocytoma (MMFH) in case one and
pleomorphic rhabdomyosarcoma (PRMS) in case
two. The immunoprofiles of the tumours were as
follows : in the MMFH case, it revealed CD 68
expression without S-100, EMA and cytokeratin
expression by tumour cells ; the PRMS tumour was
desmin and vimentin positive ; staining for S-100
protein was negative. 

NF1 criteria : Both patients were found to
exhibit typical neurocutaneous signs of NF1.
However the diagnosis of neurofibromatosis had
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Fig. 1A-B. — MRI scans showing a soft tissue mass on the
lateral aspect of thigh. Note the heterogeneity of the mass
(Case 1).
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not been made previously in either of them.
Therefore both patients underwent complete der-
matological, ophthalmological, and neurological
evaluation and they were evaluated according to the
NIH consensus development criteria for NF1 (4).
Four of seven criteria were positive in both
patients. They had learning disability. Case 2 also
had unidentified brain objects (table I). 

These findings revealed that patients had soft tis-
sue sarcomas coexisting with NF 1. According to
the criteria of the American Joint Committee on
Cancer the tumours were stage IIA and grade III,
respectively. 

Treatment : In order to achieve local control of
the MMFH in case one, a wide resection was per-
formed included removal of the vastus lateralis and
biceps femoris muscle with their fascia and part of
tensor fasciae latae. Adjuvant radiotherapy was
performed with 3500 cGy, over 25 days. During
32 months of follow-up no evidence of local recur-
rence and/or systemic disease has been noted. In
Case 2, chemotherapy and hip disarticulation were
suggested, due to the extent of the lesion, but the
patient refused disarticulation and therefore under-
went wide resection. After the operation wound
necrosis and recurrent infections occurred.
Hyperbaric oxygen therapy and repetitive wound
debridement were unsuccessful and hip disarticula-
tion was eventually made. Adjuvant chemotherapy
was initiated but multiple lung metastases were
detected during the course and the patient died
15 months after the operation. 
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Fig. 2. — Clinical appearance of the patient in Case 2

Fig. 3A-B. — MRI scans showing a very large soft tissue mass
surrounding the vicinity of the femur and containing necrotic
areas (Case 2).
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The data of patients, blood samples and biopsy
materials were referred to the National
Neurofibromatosis Committee for registration and
further genetical analysis for NF 1 gene. 

DISCUSSION

As the most important life threatening complica-
tion of NF1, malignancies deserve attention
because of their high incidence in these patients.
Several malignant tumour types have been encoun-
tered associated with NF1. The majority of these
malignancies are peripheral and central nervous
system tumours (2, 9). About 42% of the NF1
patients who have malignancy are under the age of
19 at the time of diagnosis (2).

Rhabdomyosarcoma has a well known associa-
tion with NF 1 in children, with a 2% incidence.
Embryonal and alveolar RMS are the most promi-
nent subtypes in NF 1 and most of these tumours
are localized in the genitourinary tract rather than
in the extremities (9). A diagnosis of RMS in adult
NF1 patients is rarely made (0.4%) (3, 9). As a rare
subtype of RMS, pleomorphic RMS (PRMS) is a
high-grade aggressive sarcoma which occurs in the
normal adult population with a mean age of
49 years (3). Aggressive progression, extremity pre-
dominance and poor prognosis are major clinical
features of PRMS like in our case (3, 5). We found
no single case of PRMS in association with NF 1 in
adults reported before in English literature. 

Malignant fibrous histiocytoma (MFH) is an
exceedingly rare tumour type in NF1. Only four
cases have been reported in the literature (1, 6, 7, 10).
Of the reported tumours, three were localized in the
thigh, which is correlated with classic MFH fea-
tures, and three patients had a family history of NF
1. But not any subtype of MFH is determined in
these cases. Myxoid MFH is a member of the myx-
oid soft tissue sarcoma family, which is included in
a group of intermediate tumours. As was the case
with our patient, myxoid MFH has better prognosis
among other MFH subtypes. 

Accurate histopathological diagnosis of the
tumour type is mandatory for optimal patient man-
agement of the dedifferentiated or myxoid malig-
nancies occurring in NF1. Klijanienko et al
revealed that many pathological specimens of RMS
and MFH have been misinterpreted as malignant
peripheral nerve sheath tumour in previous patho-
logical reports ; hence they concluded that broad
immunohistochemical tests should be performed in
these tumours for accurate diagnosis (8).
Additionally identification of subtypes in the sar-
coma family will provide characteristic behavioral
patterns of each tumour, which may help selecting
the best definitive treatment modality and provide
valuable clinical information for both pathologist
and surgeon. 

The gene responsible for NF 1 is located on the
long arm of chromosome 17 (4). However, the wide
diversity of pathogenic mutations and the large size
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Table 1. — Summary of findings in our patients according to the diagnostic criteria of the NIH consensus development conference.

UBO : Unidentified brain objects.
MMFH : Myxoid malignant fibrous histiocytoma.
PRMS : Pleomorphic rhabdomyosarcoma.

NIH Criteria Additional Findings

Café au lait
spots

Neurofibro
mas

Freckling Optic
Pathway
Tumour

Lisch
Nodules

Bone
Dysplasia

First degree
relative

Learning
Disability

MRI abnor-
malities
in brain

Case 1
(MMFH)

+ + – – + – +
Paternal

+
IQ 72

–

Case 2
(PRMS)

+ + – – + – +
Paternal

+
IQ 70

+ UBO
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of the gene have impeded the development of a
clinical diagnostic test. It has been suggested that
the NF 1 gene and its protein product (neurofi-
bromin) may initiate some specific clinical features
of NF 1 during the course of the disease. Matsui et
al note that the NF 1 mutant gene is prone to
promote the development of a specific type of
rhabdomyosarcoma in urogenital organs in child-
hood (9). However there is not enough evidence for
such an association between NF 1 gene and adult
RMS.

Finally despite the complex genetic basis of
NF 1, the diagnosis is mainly clinical (NIH con-
sensus for NF 1) (6). Determining specific subtypes
of RMS and MFH may be helpful for better man-
agement of these tumours among other pleomor-
phic sarcomas occurring in NF 1. It is obvious that
the sarcomas diagnosed in our patients were relat-
ed with the tendency to develop malignancies in
NF 1, but further efforts are needed to distinguish
the clinical effect of NF1 beyond the simple coex-
istence of sarcomas with NF1. Therefore physi-
cians must be aware of the neurocutaneous signs of
the NF 1 in those patients who have soft tissue
tumours, and registration to the national neurofi-
bromatosis committee is mandatory for collecting
clinical and genetic data of each patient.
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