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CSF and absent from serum. (Serum protein
73 g/l, albumin 45 g/l, IgG 11-5 g/l). Oligo-
clonal bands were detected by a modification
of the method of Walker.' In brief, uncon-
centrated CSF and serum diluted 1:100 in
0 9% saline (to produce an IgG concentra-
tion equivalent to that in the CSF) were
resolved by isoelectric focusing on agarose.
followed by blotting on to a newly
introduced support, polyvinyldifluoride
(PVDF; Millipore).' Staining was by a
double-antibody immunoperoxidase tech-
nique specific for IgG.

Follow up over a 5 year period has shown
a slow progression of dystonic movements
involving all four limbs and the tongue with
dysarthria. During this period chlor-
diazepoxide, clonazepam, benzhexol.
tetrabenazine, pimozide, sodium valproate,
carbamazepine, bromocriptine and
levodopa/carbidopa, have all been tried
without definite sustained benefit and the
patient currently takes no medication.

This patient exhibits a torsion dystonia in
which "... sustained and forceful muscle
contractions twist the body and limbs into
characteristic postures . . .".3 Onset in child-
hood, progression from involvement of legs
to arms and increasing disability with walk-
ing identify this as the syndrome termed
dystonia musculorum deformans by Oppen-
heim and idiopathic generalised dystonia by
later authors.4 Absence of ocular dys-
mobility, spasticity, ataxia, identifiable bio-
chemical abnormalities or structural brain
defects makes a diagnosis of secondary dys-
tonia unlikely.
The presence of oligoclonal IgG bands in

the CSF of patients with idiopathic torsion
dystonia has not been reported previously.
Kjellin and Stibler found increased cathodal
protein fractions on isoelectric focusing of
CSF from patients with spasmodic torticollis
although non-specific staining techniques
did not allow identification of the exact
nature of these abnormal proteins.56 In the
present case protein bands found on CSF
isoelectric focusing were specifically iden-
tified as IgG by an immunochemical method.
Oligoclonal IgG bands present exclusively in
the CSF suggest antibody production within
the central nervous system and the elevation
ofthe IgG index in our case is consistent with
this. Identification of CSF oligoclonal IgG
bands has proved useful in the diagnosis of
multiple sclerosis and they are present in
various other disorders, especially CNS
infections and autoimmdne conditions.'
Identification of oligoclonal IgG in the CSF
of patients with encephalitis lethargica has
been taken as supportive evidence for a viral
aetiology in this condition.8 Symptomatic

torsion dystonias have been reported in
association with a wide variety of hereditary
and degenerative neurological syndromes as

well as vascular, traumatic, and toxic brain
disorders.4 The significance of oligoclonal
CSF IgG bands in this case is uncertain but if
confirmed in other patients would suggest
either immune or virally mediated CNS
damage as the pathophysiological mechan-
ism in at least some cases oftorsion dystonia.
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Tarsal tunnel syndrome secondary to intra-
neural ganglion

Sir: A 61 year old healthy man complained of
burning pains and paraestesiae, which had

Letters

been present for 7 months in the toes and
along the sole ofhis left foot. Discomfort was
worse at night, and sometimes radiated
proximally along the medial aspect of the
calf. There was no history of trauma about
the ankle. On examination, there was a
decrease in two-point discrimination and
hypoaesthesia to pin-prick in the distribu-
tion of the medial and lateral plantar nerves.
There was no obvious wasting or weakness
of the small foot muscles. Tinel's sign was
positive in the posterior tibial nerve at the
ankle. No mass was palpable along the
medial aspect of the ankle. General
neurological examination was normal.
Radiographs of the left ankle and foot were
normal. Electrophysiological tests were per-
formed bilaterally.
EMG studies did not show any spontan-

eous activity in the small foot muscles. Distal
motor latency (ankle to abductor hallucis)
was 7 28 ms on the left and 4 21 ms on the
right (normal values: 2 7-5 1 ms)' with a
small compound muscle action potential on
the left. The left medial plantar sensory
action potential (SAP) was absent; the right
medial SAP was 0 7 gV ofamplitude (normal
values: 0 1-3 5 pV),' with a sensory conduc-
tion velocity of42 m/s (normal values: 36-50
m/s).' The patient underwent surgery. A
curved incision was made superior, pos-
terior, and inferior to the medial malleolus.
The neurovascular bundle was isolated just
proximal to the tarsal tunnel, which was
entered by dividing the flexor retinaculum. A
calcaneal branch, and the medial and lateral
plantar nerves were dissected free. Within the
tarsal tunnel, the posterior tibial nerve
showed an eccentric, translucent, rubbery,
bean-sized swelling. The epineurium was
incised longitudinally, and clear gelatinous
material evacuated (fig). As the swelling
collapsed, a small fusiform cavity, about 2
cm long, with a firm, whitish wall was found
within the nerve. Nerve bundles could not be
dissected away from the cyst wall. No pedicle
was found connecting the cyst to nearby
tendon sheaths or joints. The cavity was
gently irrigated. A fragment of the cyst wall
was taken for biopsy. Microscopically it was
composed of lamellar connective tissue with
scanty cells. The cyst contained mucoid
material.
Symptoms and signs rapidly disappeared

following surgery. When seen two years
later, the patient did not complain of any
symptom, and the neurological examination
did not show any abnormality.

Cystic intraneural tumours filled with
gelatinous material and referred to as "gan-
glia" are rare. Their pathogenesis and path-
ology have been discussed by Sherman et al.2
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Fig Artist's drawing showing the intraneuralganglion (white arrowhead) of the posterior
tibial nervejust proximal to its division into medial and lateralplantar nerves. Theflexor
retinaculum has been divided, and its edges (black arrowheads) retracted. (1) posterior
tibial nerve. (2) posterior tibial artery. (3) medial plantar nerve. (4) lateral plantar nerve.

(5) calcaneal branch piercing theflexor retinaculum.

Descriptions of intraneural ganglia have Neurology,* University ofBologna, Bologna,
almost all been of the peroneal nerve,24 Italy
although involvement of other nerves has Address for correspondence: Dr Massimo

occasionally been reported. In a review ofthe Poppi, Division of Neurosurgery, Ospedale
English literature concerming intraneural Bellaria, via Altura 3, 40139, Bologna, Italy.

ganglia, we found less than 50 cases; the
posterior tibial nerve was involved twice in Refereoces
the popliteal fossa,5 6but never at the ankle.
On the other hand, in a review of the I Rosenfalck P. Electromyography. Sensory and
literature concerning the causative lesions of Motor Conduction Findings in Normal
the tarsal tunnel syndrome, Matricali' in Subjects. Copenhagen/Laboratory of Clin-
1980 found only four ganglia plus one per-

ical Neurophysiology, Rigshospitalet,1stouconytour gnglla us on per- 1975:1-49.
sonal observation; none was intraneurally 2 Sherman BM, Bilbao JM, Hudson AR, Briggs

located. To the best of our knowledge, the SJ. Intraneural ganglion: a case report

only instance of intraneural ganglion of the with electron microscopic observations.

posterior tibial nerve at the ankle has been Neurosurgery 1981;8:487-90.
described by Loeffler and Volkmann8 in 3 Katz MR, Lenobel MI. Intraneural ganglionic
1920. Intraneural ganglia will appear grossly cyst of the peroneal nerve. Case report. J
as a dilatation of the nerve trunk. With Neurosurg 1970;32:692-4.
longitudinal neurotomy, the cyst can be 4 Cobb CA III, Moiel RH. Ganglion of the
enteredanditselainosmterperoneal nerve. Report of two cases. J

entered and its gelatinous material evacuated Neurosurg 1974;41:255-9.
by gentle irrigation. Most authors agree that s Friedlander HL. Intraneural ganglion of the

the destruction of nerve tissue to allow tibial nerve. A case report. J Bone Joint Surg

excision of the cyst wall is not advisable346 1967;49A:519-22.
and even if the cyst wall is left behind, 6 Mahaley MS Jr. Ganglion of the posterior tibial
recurrence is rare. Surgical results are gen- nerve. Case report. J Neurosurg 1974;40:
erally good, as in the present case. 1204.

7 Matricali B. Tarsal tunnel syndrome caused by
M POPPI ganglion compression. J Neurosurg Sci

G GIULIANI 1980;24:183-5.
E POZZATI 8 Loeffler F, Volkmann J. Ein seltener Befund bei

N ACCIARRI angeblichen Plattfussbeschwerden (ganglion
A FORTI* des Nervenscheide des Tibialis). Zbl Chir

From the Division ofNeurosurgery, 1920;47:1339-40.
Ospedale Bellaria and the Department of Accepted 3 March 1989
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Neopterin: biopterin ratios in Down's syn-
drome
Sir: Urinary neopterin:biopterin ratios are
elevated in senile dementia of the Alzheimer
type (SDAT) compared with age matched
controls, due to a reduced conversion of
dihydroneopterin triphosphate to tetra-
hydrobiopterin. 2 There is a similar elevated
neopterin:biopterin ratio in Down's syn-
drome, a condition producing a similar
dementia to SDAT.
Morning urines were collected into ascor-

bic acid (2% final concentration) from a
group of 53 Downs sufferers of mixed sex
aged between I to 70 years without any other
disease and, following storage at - 20°C, the
neopterin and biopterin levels were deter-
mined by HPLC after acid iodine oxidation.3
Compared with a group of 35 healthy con-
trols ofmixed sex and aged 23 to 93 years, the
neopterin:biopterin ratio was significantly
elevated 3 44, 1 73 vs 1-12, 0 55 (mean, SD) p
< 0-2% (table). Against a creatinine baseline
biopterin levels were unaffected but the urin-
ary neopterin levels were significantly
increased (Table). No age trend was
observed suggesting that these metabolic
effects precede dementia onset. The elevated
neopterin:biopterin ratio could be due to a
disease related immune response causing
stimulation of neopterin biosynthesis,' alth-
ough all disease states known to produce
such were absent and the rise is less pronoun-
ced that in such conditions. It is known that
there are disturbances in the immune system
of Down's patients,5 and it could be sugges-
ted that these disturbances are causing the
rise in urinary neopterin in a similar manner
to viral and malignant disorders. However, it
has been found that interferon gamma
(IFNg) production is lower in Down's
patients than in normal patients with infec-
tion.6 It is IFNg which stimulates the macro-
phages to produce neopterin in infectious
disorders,' so any decrease in IFNg levels
should result in similar or reduced levels of
urinary neopterin and not the increased
levels observed. A second possibility is the
presence of greater levels of guanosine tri-
phosphate in the purine pool from an
increased biosynthesis of purines as a result
of the extra chromosome 21, which has the
locus for some of the enzymes for purine
biosynthesis.
The levels of neopterin and biopterin are

measured against a creatinine baseline. In the
Downs subjects creatinine clearance is repor-
tedly lower, reflecting a reduced glomerular
filtration rate,8 and this could be causing a
distortion in the results. However, creatinine
clearance has a positive linear correlation
with both neopterin and biopterin9 so any
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