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embolism to the anterior spinal artery,
hyperextension injury to the cord by pro-

longed stupor or coma,3 and direct toxic
effects of drugs.
In our patient spinal fluid pleocytosis was

unequivocal evidence of an acute
inflammatory reaction in the spinal col-
umn. Infection seemed unlikely since cul-
tures showed no growth and other evi-
dences of sepsis were lacking. In view of
the immediate sequel and the proximity of
the affected segments to the site of injec-
tion, a possible entry of the needle into the
spinal canal resulting in trauma or

inflammation of the cord, due to direct
toxic effects of the injected contents were

considered. More importantly, neurologi-
cal findings were suggestive of an anterior
spinal artery syndrome especially as the
posterior column sensations were spared.
Ischaemia of this arterial territory could
have resulted from vasospasm or particu-
late embolism. Hypotension was not a fea-
ture in our patient. Penetration of the
needle into the ascending thyrocervical or

deep cervical arteries in the neck, would
have the same effect since these vessels
supply radicular branches to the anterior
spinal artery. Either trauma or the direct
irritant effect of the contents could also
induce vasospasm. In addition, methyl-
phenidate (Ritalin) could cause vasospasm

by its sympathomimetic action and also, is
known to cause necrotising vasculitis. Such
adverse effects are not documented with
pentazocine (Talwin). Prolonged stupor or

coma was also lacking in our patient. The
possibility of hypersensitivity and immu-
nological reaction producing myelopathy
could not be excluded completely.
The exact pathophysiology of the

myelopathy in patients with intravenous
drug abuse is not well understood. We feel
that the spinal cord ischaemia produced by
vasospasm secondary to Ritalin was

responsible for the cervical myelopathy
seen in our patient. It is important to ascer-

tain the cause of myelopathy in this group
of patients so that appropriate therapy is
promptly instituted.
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Solitary neurofibroma of the lumbosacral
plexus

Sir: There are few reports on the subject of
benign neurofibromas in the peripheral
nervous system. These tumours have occa-

sionally been encountered in patients
with multiple neurofibromatosis. Solitary
neurofibromas with no other signs at all of
von Recklinghausen' s disease, however,
are uncommon, rarely painful and most
frequently found in the upper limbs. We
report such a tumour located in the lumbo-
sacral plexus.
The patient was a 50-year-old woman,

whose first experience of pain occurred
during a routine gynaecological examina-
tion two months prior to hospitalisation in
February, 1983. The digital vaginal exami-
nation caused a pain that radiated into the
back and the right lower extremity. Since
the patient's right breast had been ampu-

tated four years previously, for a carcinoma
with limited risk of recurrence, an

exploratory examination was recom-

mended. On admission to the Department
of Gynaecology and Obstretrics, she com-

plained of pain in the inner thigh that was

unaffected by posture and pressure.

Ultrasound examination revealed a 5-5 x

Letters

3.5 x 4-5 cm smooth tumour mass firmly
attached to the right wall of the pelvis.
Intravenous pyelography demonstrated a
soft tissue mass in the right medial pelvic
cavity causing displacement of the ureter.
During a laparotomy, an encapsulated
tumour was found attached to the piriform
muscle and enclosing the branches of the
deep pelvic veins. Excision of the tumour
was not thought to be feasible, and only a
hysterectomy was performed with the
removal of the adnexes.

In the course of the following weeks, the
patient experienced increasing pain, again
in her right inner thigh, and her right leg
distinctly lagged when walking. Surgical
removal of the tumour, which had mean-
while been diagnosed as a benign
neurofibroma was therefore undertaken.
The tumour's upper pole extended to the
aortic bifurcation and its lower pole to the
obturator fossa, where it was firmly
attached to the wall of the pelvis. Dissec-
tion began at the level of the obturator
fossa. After careful mobilsation, the
tumour was totally removed. Pathological
examination revealed an encapsulated
tumour mass measuring 4 x 4 x 3 cm. On
sectioning, the cut surface was of a grey-
yellowish colour. Microscopically, the
tumour's capsule was fibrous. The tumour
itself was very cellular with scattered fibril-
lar, cell-poor areas. Elongated oval cells
with spindle-shaped nuclei were arranged
compactly parallel forming sheets, loose
whorls and interlacing bundles (fig 1).
There were no atypical nuclei, nor was
there any appreciable mitotic activity. In
parts, the matrix was myxoid and contained
spindle-shaped cells with cytoplasmic cell
processes. It surrounded both Schwann
cells, many of which contained axons, and
bundles of collagen. Axons were found
traversing a twisted course within the
tumour (fig 2).
Two weeks after operation, the patient

was free of pain. Her right leg still lagged
slightly but only after prolonged standing
or walking. An extremely mild paresis of
the adductors, abductors and internal
rotators of the right lower extremity was
observed. When compared with the left,
the right adductor reflexes were somewhat
weaker. Neither sensory impairment nor
muscle atrophy was found. In conformity
with the neurological clinical examination,
there was electromyographical evidence of
denervation in the adductor magnus,
glutaeus medius and tensor fasciae latae.
This denervation indicated involvement of
the obturator and the superior gluteal
nerves, which innervate these muscle
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groups as branches of the lumbosacral
plexus. Examination three months subse-
quently, showed the patient's recovery to
be excellent. Apart from this benign
neurofibroma, evidence of further lesions
or stigmata suggesting neurofibromatosis
(von Recklinghausen's disease) was not
found. Family and medical history was also
noncontributory.
On the basis of the histological findings,

this tumour can be identified as a

peripheral nerve sheath tumour. Most
authors have been concerned with the
problems of the origin of the tumour cells
and an appropriate nomenclature and
classification. Comprehensive reviews of
the cells from which the tumours arise, and
their appropriate nomenclature and
classification have been presented by
Rio-Hortega' and Russell and Rubinstein.2
In principle, two types of tumours are rec-

ognised: (1) the neurofibroma, and (2) the
neurilemmoma (schwannoma). Both of
these originate from the Schwann cell,3 the
neuroectodermal derivative that sheaths

Fig 1 In its fibrillar matrix, the tumour
contains elongated oval cells, with
spindle-shaped nuclei and scarce cytoplasm,
;n typical formations ofwhorls and bundles.
HE stain. (x 296)

Fig 2 The tumour shows da
axons surrounded by thicken
Schwann cells (arrows), sepa
matrix. Bodian stain. (x 296

peripheral axons.4 Pathol
neurofibroma is characteris
fibres running through it, a

schwannomas which compri
cell laterally. The neurofibrol
component of the complex ei
von Recklinghausen' s diseaw
neurofibromatosis. Howt
neurofibromas are exclusivel
tumour with an identical hi
tern, is the solitary neurofibri
ically occurring neoplasm fot
with no other signs at all of
hausen's disease. Russell an
doubted the truly "solitary"
the solitary neurofibromas.
state that all neurofibromas
with neurofibromatosis. Har
believe such a definition to
well as unhelpful, because t
patients with a solitary neurc
skin show no evidence of
hausen s neurofibromatosis.
suggest the existence of a f
multiple neurofibromatosi
when a neurofibroma is c
clinician should search for ot
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tions of generalised neurofibromatosis.
Francis and Glazer6 reported a patient

t- without diagnostic cutaneous lesions, for
whom, however, the diagnosis of
neurofibromatosis was still made. This was
based on pelvic and lower extremity com-
puted tomography, which revealed numer-
ous tumour masses distributed amongst
branches of the lumbar plexus and along
the right sciatic nerve. Afterwards, it was
discovered that two of the patient s sisters
had cafe au lait spots. As this case illus-
trates, neurofibromas may still be present
in the deep tissues of the body even if the
characteristic cutaneous lesions are mis-
sing. The CT finding of multiple relatively
low attenuation soft tissue masses distri-
buted along the course of the peripheral
nerves, should allow a diagnosis of
neurofibromatosis, even in the absence of
the usual cutaneous stigmata.

Solitary neurofibromas are usually found
in the skin or subcutaneous tissue, although
they have been reported in other sites. In
1927, Borchardt' was the first to describe a
solitary nerve sheath tumour. Since 1962,
solitary neurofibromas have become rec-
ognised as a distinct entity following
Heard's report of 46 peripheral tumours,
which included 35 superficial and 11 deep

zrk staining lesions.8 In 1936, Cutler and Gross9
red sheaths of observed that the most frequent site was
irated by the posterior part of the leg. Stout'0 noted
5) that the most frequent sites of these

tumours were the flexor surfaces of the
logically, the extremities. Pack and Ariel'' also agreed
sed by nerve with these findings. Das Gupta et al'2
as opposed to described 303 patients with benign solitary
*ess the nerve nerve sheath tumours unassociated with
ma is usually a the classical type of von Recklinghausen's
ntity known as disease. In this study, solitary neurilem-
se or multiple momas (schwannomas) and solitary
ever, these neurofibromas were considered the same
y plexiform. A clinical entity, and the terms were used
istological pat- interchangeably. The authors reported that
oma, a sporad- 44-8% of the tumours occurred in the head
und in patients and neck region and only 32-6% in the
von Reckling- extremities. Only one tumour was found in
id Rubinstein- the pelvis, one in the canal of Nuck and two
occurrence of in the retroperitoneal space.
Some authors In the region of the lumbosacral plexus
are associated and its branches, the occurrence of a soli-
-kin and Reed' tary neurofibroma is extremely rare.
be incorrect as Robertson et all3 found an intrapelvic sac-
:he majority of ral plexus solitary neurofibroma in a 29-
fibroma of the year-old woman. Neurologically, no
von Reckling- abnormality was identified; the mass was
These authors found on palpation, which caused pain that
forme fruste of radiated into the right lower extremity.
is. However, Hudson and Ross'4 described a solitary
liagnosed, the presacral neurofibroma. The tumour was
ther manifesta- found to be firmly attached to the anterior
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surface of the upper sacrum and slightly
less firmly to the posterior rectal wall. In a
discussion on neurogenic tumours in the
sacral region, Adson et al'5 noted only
three benign neurofibromas out of 33
cases. Jackman et al'6 reported 82 retrorec-
tal neurogenic tumours. Five of these were
neurofibromas, which could have arisen
from any spinal nerve root and were mainly
asymptomatic. Chin et all' found a solitary
neurofibroma on a branch of the femoral
nerve in two cases. An unusual case of
pudendal neuralgia due to a solitary
neurofibroma of the perineal region was
described by Tognetti et al.'8 The lesion did
not appear to be encapsulated, but showed
lateral mobility when displaced by the
finger. No connections with nerve bundles
were apparent, and the nodule was
removed.
The morphological features in our case

led to the diagnosis of a neurofibroma.
Since our patient presented no other
neurological deficits, and no skin altera-
tions that could be interpreted as a
neurofibromatosis, this tumour may be
regarded as a solitary neurofibroma. Due
to the neurological deficits found on clini-
cal examination, that is the electromyo-
graphical evidence of denervation, this
tumour may further be diagnosed as a soli-
tary neurofibroma of the lumbosacral
plexus.
Nerve sheath tumours, especially those

which arise from a large peripheral nerve,
are the often remarkable for the absence of
associated neurological deficits. The solit-
ary neurofibromas are entirely benign, dis-
play a slowly progressive history and are
rarely painful. In these cases, however,
careful clinical examination usually reveals
the presence of a tumour mass. It is, there-
fore, extremely important that such
peripheral nerve tumours, although rare,
are considered when a patient complains of
pain and paraesthesia, with or without
neurological deficits, in the lower
extremities. Furthermore, apart from clini-
cal examination, pelvic CT and ultrasound
studies should be performed to relieve the
patient's pain as quickly as possible. Tog-
netti et al'8 emphasised the long interval
that usually elapsed between the onset of
pain and institution of adequate treatment.

We are grateful to Professor U Helmchen,
Department of Pathology, for permission
to include the histological preparations.
We are also indebted to Miss E Sabin for
her linguistic and editorial assistance.

A ARGYRAKIS*
A TEICHMANNt

W KUHNt
Departments ofNeurology* and
Gynaecology and Obstretricst

University Hospital of Gottingen
Robert-Koch-Str. 40

3400 Gottingen
Fed. Rep. Germany

Letters
Psychiatry 1983; 46:277-9.

18 Tognetti F, Poppi M, Gaist G, Servadei F.
Pudendal neuralgia due to solitary
neurofibroma. J Neurosurg 1982; 56:732-3.

Accepted 14 January 1985

References

Rio-Hortega P del. The Microscopic Anatomy
of Tumors of the Central and Peripheral
Nervous System. Springfield: Charles C
Thomas, 1933:114-45.

2 Russell DS, Rubinstein LJ. Pathology of
Tumours ofthe Nervous System. Tumours of
the Nerve Roots and Peripheral Nerves. Lon-
don: Edward Arnold, 1963:242-57.

Walter JB, Israel MS. General Pathology, 4th
ed. London: Churchill, Livingston,
1974: 321.

4 Harkin JC, Reed RJ. Tumors of the peripheral
nervous system. In: Atlas of Tumor Pathol-
ogy. 2nd Ser, Fasc 3. Washingion DC:
Armed Forces Inst. Path 1969:67-94.

5Russell DS, Rubinstein LJ. Pathology of
Tumours of the Nervous System. London:
Edward Arnold, 1977:389-97.

6 Francis IR, Glazer GM. Peripheral
neurofibromatosis. J Comput Assist Tomogr
1983; 7: 374-5.

'Borchardt M. Zur kenntnis der neurinome.
Beitr Klin Chir 1927; 138:1-38.

' Heard G. Nerve sheath tumours and von Reck-
linghausen's disease of the nervous system.
Ann R Coll Surg Engl 1962;31:229-48.

9 Cutler EC, Gross RE. Neurofibroma and
neurosarcoma of peripheral nerves, unas-
sociated with von Recklinghausen's disease:
a report of 25 cases. Arch Surg
1936; 33:733-79.

Stout AP. Tumors of the peripheral nervous
system. In: Atlas of Tumor Pathology. 2nd
Ser, Fasc 6. Washington DC: Armed Forces
Inst. Path 1949.

"Pack GT, Ariel IM. Tumors ofthe Soft Somatic
Tissues. A Clinical Treatise. New York:
Hoeber-Harper, 1958.

Das Gupta TK, Brasfield RD, Strong EW,
Hajdu SI. Benign solitary schwannomas
(neurilemomas). Cancer 1969;24:355-65.

"Robertson JH, Gropper GR, Dalrymple S,
Acker JD, McClellen GA. Sacral plexus
nerve sheath tumor: case report.
Neurosurgery 1983; 13: 78-81.

Hudson OC, Ross ST. Presacral neurofibroma.
Am J Surg 1955;90:1005-6.

"Adson AW, Moersch FP, Kernohan JW.
Neurogenic tumors arising from sacrum.
Arch Neurol Psychiatr 1939;41:535.

"Jackman RJ, LeMon Clark P III, Smith ND.
Retrorectal tumors. JAMA 1951;145:956-
62.

"Chin D, Gubbay SS, Foster JB. Femoral pain
of solitary neurofibromatous origin: a report
of three cases. J Neurol Neurosurg

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.48.8.844 on 1 A
ugust 1985. D

ow
nloaded from

 

http://jnnp.bmj.com/

