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I.  Introduction:

NF1 is the most frequently-observed phakomatosis, with a frequency of occurrence of approximately 1
in 3300. Half of the cases occur via autosomal dominant inheritance, and the rest occur as a result of
spontaneous mutations. The NF1 gene is located on chromosome 17 and encodes a protein called
neurofibromin, which functions as a tumor suppressor "', Tumoral formations observed in NF1 occur due to
mutations in this gene *'. Despite advances in molecular genetics, diagnosis of NF1 still depends on clinical
criteria. The diagnostic criteria were established at the National Institutes of Health (NIH) Consensus
Development Conference in 1987 '” The present paper examines the diagnosis of Compressive Myelopathy
secondary to multiple extramedullary intradural plexiform neurofibromas with basal ganglia glioma in a 6year-
old male patient diagnosed with NF1.

II.  Case Report:

A 6 year old male child born to a mother with neurofibromatosis, presented to us with history of a
cystic swelling measuring 3x3 cms in the left lower aspect of the neck above the clavicle which was insidious in
onset, gradually increasing in size since two and half years of age, associated with radicular nerve root pain
radiating to the outer aspect of the left hand up to the elbow, which use to increase in intensity on lifting hand
above shoulders and lifting heavy objects. As the size of the swelling increased child started developing
weakness of the left upper limb, bilateral lower limbs with difficulty in walking. On examination, left upper
limb was adducted, flexed at elbow, semipronated forearm, flexed at wrist, extended at metacarpophalyngeal
joint and flexed at distal inter phalyngeal joint, with diffuse symmetrical wasting including asymmetrical
wasting of left thenar and hypothenar muscles, multiple significant Café au lait spots, with upper motor neuron
lesion signs below C6 segment and lower motor neuron lesion signs at the level of C5-C6 segments and with
decreased pain sensations involving lumbosacral nerve segments. MRI Brain and Spinal cord was taken in view
of the above findings, which showed intradural extramedullary lesion from C2-CS5 level with multilevel neural
foramina widening, bilateral multiple lobulated lesions in the neck, lumbar and sacral extradural lesions and
showing T2W hyperintensity lesion in the left basal ganglia, most probably representing multiple plexiform
neurofibroma with left basal ganglia glial proliferation. In view of the above findings child was diagnosed to
have spastic quadriparesis due to Compressive myelopathy secondary to multiple extramedullary intradural
dumbel shaped plexiform neurofibroma.

III.  Discussion:

NF1 was defined for the first time by Freidrich von Recklinghausen in 1882. A majority (71%) of the
cases has a family history, and the frequency of occurrence is reported to be 1 in 3300. The NF1 gene is found
on chromosome 17 and encodes a protein called neurofibromin, which is a tumor suppressor. Mutations in this
gene can result in decreases of this protein by different amounts, leading to development of different types of
NF and to the various tumoral lesions seen in NF. Watson syndrome, NF-Noonan syndrome and segmental NF1
are accepted as NF1 variants *7%>!

Despite advancements in molecular genetics, diagnosis in NF1 depends on clinical criteria. ‘Café au
lait’ spots are seen in 95% of patients, and axillary and inguinal freckling is observed in 70% of adult patients
;Nzilth NF1. Both types of spots were detected in our patient as well. They may occur either before or after birth

The Lisch nodule, or melanocystic hamartoma in the iris, in the most frequently seen ophthalmologic
feature in NF and is observed in 95% of cases. Nevertheless, it was not detected in our patient. In the slit lamp
examination, these nodules appear as small, yellowish-brown dome-like lesions located superficially on the iris.
Another optic feature seen in NF is optic glioma, which is an optic nerve pilocytic astrocytoma located in the
prechiasmatic area. Observed in 15% of NF patients, it was not detectable in our patient. Though most gliomas
are asymptomatic, they may cause visual field defects, diplopia, and ptosis. These two eye conditions are among
the important diagnostic criteria for NF *'?

Cognitive disorders can also be observed in NF, including communication disorders (50% of cases),
learning disorders (25%), and mental retardation (8.4%). Hyperdense lesions with significant borders on T2-
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weighted MRI, called ‘NF1 bright objects’, are thought to be responsible for these disorders. These lesions,
most of which disappear during puberty, have been reported in 43%-93% of patient MRI series, including in the
cerebellum, pons, internal capsule, basal ganglia, and white matter. In the case of our patient™° types, such as
head asymmetry, parieto-occipital defects, sphenoid wing aplasia, sella distortion, and expansions of the
ipsilateral orbita. The short stature of our patient is consistent with the GH deficiency and early puberty related
to NF. The macroglossia, macrocephalia, and specific mandibular anomalies detected in our patient were also
related to NF *'>%,

Vertebral bone anomalies develop independently of spinal and paraspinal neurofibromas. The scoliosis

detected in our patient is the most frequently seen skeleton deformity, often observed in the cervicothoracic
junction. Its rapid progression may lead to neurological deficits. Moreover, scalloping of the dorsal aspect of the
vertebral bones, which was detected in our patient and in 10% of all NF cases, should always evoke the
possibility of an NF1 diagnosis *'°.
Neurofibromas are one of the major characteristics of NF1. They can develop from the Schwann cells or
fibroblasts of any peripheral nerve. More rarely, schwannoma, menengioma, and astrocytoma from other spinal
tumors are observed. Single or multiple skin neurofibromas are observed in more than 95% of cases. Plexiform
neurofibromas, occurring in 30% of cases, are multiple neurofibromas with diffuse neural expansion along the
peripheral nerve '3,

Nodular neurofibromas may occur anywhere on the peripheral nerves. They frequently originate in the
dorsal roots and invade the sensorial branches. They have a round and flexible structure with a capsule. Of the
paraspinal neurofibromas, 72% occur in the intradural extramedullar region, whereas 14% are extradural, 13%
show a dumbbell formation, and 1% occur in the intramedullary region '*'*'*. Neurofibromas in the spinal canal
are frequently seen to invade the peripheral segment of the nerve by extending out of the intervertebral foramen
and developing a dumbbell tumor. In these dumbbell neurofibromas, the extraspinal part is usually larger than
the intraspinal ones. Dumbbell formation is important, especially because the part located in the extramedullary
canal attaches to the surrounding tissues. Extremely large tumors have lobular structures and may show cystic
degeneration. Tumors extending into the chest cavity retroperitoneally, and subcutaneously have been reported.
Neurofibromas can arise in any time of life but they are less frequent before puberty. The number of
neurofibromas may range from a few to hundreds or even thousands in adults. Although they are observed in
any age, the rate of occurrence may change year by year. The largest number of unusual cases of massive NF1
has been reported from Japan in 1992. In these 24 cases of NF1, multiple brain tumors of different histological
types (meningioma and neurofibroma) were found to be associated with spinal tumors. All spinal tumors were
intradural and extramedullary; and localized on different parts of spinal canal **. A study on 53 children with
NF1 conducted in 2003 showed the incidence of localized cutaneous neurofibroma and massive soft tissue
neurofibroma as 71.4% and 28.6% respectively among 7 patients with spinal neurofibroma, whereas these
figures were 39.1% and 8.7% respectively in 46 patients without spinal neurofibroma ''. An article published in
1999 has described a neurofibroma originating from the brachial plexus that involved the right hemithorax, base
of skull, spinal cord and cervical vertebra and the importance of multidisciplinary approach for surgical
treatment was stressed '°. The natural progress of 7 children with NF1 from Canada and their treatment
alternatives have been reviewed in 2007. Biopsy was performed in two patients, medical treatment was
employed in 2 patients (farnesyl transferase inhibitor, R11577 and cyclophosphamide chemotherapy) and
surgical debulking was preferred in 3 patients due to the enormous size of tumor. One patient died due to
progressive expansion of tumor causing respiratory distress. As a result, the preferred treatment method for
these complex lesions has not been clearly defined, but a conservative approach (neuroradiological and clinical
follow-up) is recommended in slowly growing lesions whereas surgical treatment may be needed in selected
cases that suffer from loss of function due to compression of an organ **. Unusual localizations for massive
neurofibroma such as hard palate or orbita have been reported. Optimal treatment cannot be defined due to
differences in the natural progress and surgical treatment is usually delayed "*'.

Clinical symptoms develop as a result of local compression of the ventral or motor nerve roots. Root
symptoms develop during the early period, while long tract symptoms develop during the late periods. Cervical
and lumbar regions are more frequently invaded. Radicular pain and dysesthesia are present in 80% of NF cases.
The motor weakness that we observed in our patient is seen in approximately 10% of cases *'>'*.

Anomalies detected in the direct graphs are suitable for diagnosis in 50% of cases. The most frequently
reported findings in direct graphs are pedicule erosion and scalloping in the vertebra body. Regular expansion of
the interpedicular distance and the intervertebral foramen may directly indicate the presence of the dumbbell
tumor “'°*°. The specificity and sensitivity of MRI make it quite valuable for detecting the extent of NF and any
accompanying pathologies, and for following the development of complications. Neurofibromas give iso- or
hyperintense images of the spinal cord in T1 sequences, while they give hyperintense images in T2 sequences.
Dumbbell neurofibromas enhance the contrast regularly as soon as gadolinium is administered. The complete
neural axis should be scanned with contrast MRI in order to detect asymptomatic tumors as well >,
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