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Abstract

There are two types of Neurofibromatosis (NF), NF type 1 and NF type 2. NF 1 is an inherited autosomal
dominant disease involving skin and peripheral nerves. NF 2 is a rare autosomal dominant neurocutaneous disorder
manifesting as the development of multiple CNS tumours. The disease predominantly affects men, with M:F ratio of
3:1. The clinical manifestations do vary according to the region of involvement. All cases of NF 1 should undergo
further investigation, due to possible development of complications as the nerves supply the vital organs. Surgical
resection and biopsy should be avoided and such patients should undergo clinical and radiological follow-up at
subsequent intervals. This case reveals the radiological perspective of imaging, preliminary diagnosis, follow-up and
palliative care of symptomatic patients, with plexiform neurofibromas.
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Introduction
Neurofibromatosis 1 (NF1) is described by Friedrich Daniel

VonRecklinghausen in the year 1882, is an inherited autosomal
dominant disease involving skin and peripheral nerves. The incidence
of NF 1 is approximately 1 in 4,000 people [1,2]. Aberration in long
arm of chromosome 17 is the cause of NF1.The genetic disorder is
identified by a combination of clinical features like Café au lait spots,
lisch nodules, neurofibromas, gliomas of the optic pathway and bone
dysplasia. Spinal involvement of PNF was classified for simplicity into
types depending on their anatomical location as paraspinal,
intramedullary, foraminal [3]. PNF are benign masses of peripheral
nerve sheath and may sometimes undergo malignant transformation,
which needs to be distinguished from malignant peripheral nerve
sheath tumor.

At least two of the following criteria should be fulfilled to make the
diagnosis of NF-1 clinically [4].

1. Prepubescent patients: Five or more cafe-au-lait spots (or)
macules each measuring greater than 5 mm in long axis; post-
pubescent patients: six (or) more cafe-au-lait spots each
measuring greater than 15 mm in long axis.

2. Two or more than two neurofibromas, (or) one plexiform
neurofibroma.

3. Inguinal (or) axillary freckling
4. Glioma of optic tract.
5. Two (or) more Lisch’s nodules
6. A distinguishing osseous lesion (pseudoarthrosis of the tibia or

dysplasia of sphenoid wing)
7. A person (parent, sibling) diagnosed with NF-1.

This case reveals the radiological significance of imaging,
preliminary diagnosis, follow-up and palliative care of symptomatic
patients with plexiform neurofibromas in NF1.

Case report
A 33-year young male patient presented with a complaint of lumps

in the right lower abdomen and lower back since one month. There
were no constitutional symptoms.

Figure 1: Contrast-enhanced computed tomography showed well-
defined, hypodense lesions along the anterolateral aspects of lumbar
spine and in close proximity to psoas muscle on either side
simulating lymph nodes, with no significant contrast enhancement.

Physical examination of patients revealed cafe-au-lait spots, skin,
subcutaneous neurofibromas and lisch nodules. Ultrasonography
revealed a hypoechoic paraspinal mass lesion measuring 9.6 cm in the
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right iliac region. Contrast-enhanced computed tomography showed
well-defined, hypodense lesions along the anterolateral aspects of
lumbar spine and in close proximity to psoas muscle on either side
simulating lymph nodes, with no significant contrast enhancement
(Figure 1).

Paraspinal masses tended to be long and cylindrical with a
measurement of 10.0×3.0 cm. In addition to the paraspinal lesions, few
more similar type lesions were also observed extending into the pelvis
and presacral region (Figure 2).

Figure 2: Lesions observed extending into the pelvis and presacral
region.

There is evidence of neural foraminal widening and subtle
scalloping over vertebral bodies on CT, suggesting spinal canal origin
(Figure 3).

Figure 3: Neural foraminal widening and subtle scalloping over
vertebral bodies on CT, suggesting spinal canal origin.

Contrast-Enhanced Magnetic Resonance Imaging (CEMRI) of the
brain, whole abdomen and whole spine was accomplished for
investigation. On CEMRI the lesions described in CT are better
delineated with isointense signal on T1, hyperintense signal on T2/

STIR sequences with poor contrast enhancement (Figures 4(a) and
4(b) and 7).

Figure 4(a): The lesions are better delineated with isointense signal
on T1, hyperintense signal on T2/STIR sequences with poor
contrast enhancement.

Figure 4(b): Intensity lesions are observed in the subcutaneous
planes of lower back.

The largest PNF lesion of size 10.0×3.0×2.9 cm was seen extending
along the medial and anterior aspect of psoas muscle abutting inferior
vena cava (Figure 5).

Some of them were of dumbbell shape which could be traced into
the neural foramina and communicating with spinal canal was
identified with difficulty. Based on imaging findings spinal plexiform
neurofibromas in right lumbar region and multiple neurofibromas of
lumbosacral nerves was made. Biopsy was not advised due to fear of
development of neurological deficits. Similar intensity lesions are
observed in the subcutaneous planes of lower back figure 4(b).
Degenerative disc changes at L4-5 level was an incidental finding. In
addition all the hematological and biochemical parameters were within
normal limits.
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Figure 5: Largest PNF lesion of size 10.0×3.0×2.9 cm was seen
extending along the medial and anterior aspect of psoas muscle
abutting inferior vena cava.

In addition, multiple poorly enhancing T2 hyperintense nodular
lesions were also identified on either side of lumbosacral vertebrae
(Figure 6).

On regular follow-up at subsequent intervals, except for feeling of
lumps, there was no development of pain or neurological deficits. The
patient was apprised to disclose symptoms particularly in relation to
pain manifestation and sudden increase in size of the lumps, as they
may suggest the possibility of malignant transformation and at this
stage biopsy is mandatory.

Figure 6: T2 hyperintense nodular lesions identified on either side
of lumbosacral vertebrae.

Figure 7: Lesions are better delineated with isointense signal on T1,
hyperintense signal on T2.

Discussion
PNF in paraspinal and pelvic regions are often less common [5].

They are common in children and young adults with male to female
ratio of 3:1. In cases of pelvic location, there is a risk of malignant
transformation and regular clinical and radiological follow-up is
advisable [6,7]. Clinical signs of malignant transformation include the
onset of persistent pain and development of neurological deficits/
sudden increase in size of the lesion. MRI is the imaging modality of
choice for identification of different types of neurofibromas and their
malignant transformation [7-10]. The contrast-enhanced MRI and fat
saturation techniques are helpful to distinguish between malignant and
benign masses by asymmetrical growth and heterogeneous signal
intensity suggestive of malignancy. The heterogeneous pattern may be
due to hemorrhage, necrosis and inhomogeneous contrast uptake [7,8].
In relation to muscle signal the PNFs show iso to slightly hyperintense
signal on T1WI and hyperintense signal on T2WI. Usually the CEMRI
findings confirm the diagnosis of PNF thus makes biopsy unnecessary
[10]. Biopsy is avoided in cases of PNF due to fear of development of
neurological deficit, as functional axons also traverse within.
Performing surgery is a complex procedure due to extension of PNF
into unaccessible locations and innervations of nerves to vital
structures. Surgery is reserved only in suspected cases of malignant
transformation and the benefits of surgical resection outways the
tumour recurrence [6].In addition, these lesions are not much sensitive
for radiotherapy. In our case the patient presented with right iliac fossa
lump which on investigation turned out as a rare pelvic PNF. So, pelvic
PNF should be included in the differential diagnosis of pelvic soft
tissue masses because they may mimic enlarged retroperitoneal lymph
nodes, psoas abscesses, ovarian tumors, metastases or soft tissue
sarcomas. Treatment of NF1 depends on the extent of disease, the
symptoms and suspicion of malignant degeneration or increase in size
of the mass [11]. The aim of the case report is to highlight the necessity
of clinical/radiological follow-up, palliative treatment and avoiding
biopsy (except for malignant transformation) in cases of plexiform
neurofibromas considering development of neurological deficits and to
keep extreme caution against malignant transformation.
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