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Carpal tunnel syndrome in the
mucopolysaccharidoses and related disorders

J E Wraith, S M Alani

Abstract
Eighteen patients with various mucopolysac-
charidoses or mucolipidosis III were studied
electrophysiologicaily to determine the
presence or absence of carpal tunnel syn-
drome. In 17 patients this was clearly demon-
strated, the only exception being a boy with
mucopolysaccharidosis II, age 6 months at
testing. All patients had a remarkable lack of
symptoms.

Carpal tunnel syndrome is a very common
complication of the mucopolysaccharidoses
and mucolipidosis III and should be actively
looked for in affected patients. Early diagnosis
and treatment offer the best chance of a good
response to surgery.

The mucopolysaccharidoses are a group of
inherited disorders caused by a deficiency of
specific lysosomal enzymes. The enzyme
deficiency causes interference with cellular
function because of excessive accumulation
within the cells of partially degraded glyco-
saminoglycans, which are also excreted to excess
in the urine of affected patients. 1 Mucolipidosis
III is a related disorder caused by an inherited
deficiency of the enzyme necessary for complete
post-translational processing of lysosomal
hydrolases. The clinical features produced by
this enzyme deficiency mimic those of some of
the mucopolysaccharidoses.23

Carpal tunnel syndrome is the commonest of
the entrapment neuropathies, but it is rare in
childhood. It is known to occur in association
with the mucopolysaccharidoses or muco-
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lipidosis III, as well as other systemic dis-
orders.41
A number of the patients with one of the

mucopolysaccharidoses or mucolipidosis III are

mildly affected by their disease and of normal
intelligence, and these patients may have a good
prognosis in terms of life expectancy. The loss
of thumb function due to carpal tunnel syn-

drome can be a severe handicap especially as the
skeletal dysplasia commonly present can also
lead to restricted hand mobility.
We present a study on the incidence and age

of onset of carpal tunnel syndrome in a group of
18 patients with one of the mucopolysac-
charidoses or mucolipidosis III attending the
Manchester mucopolysaccharidoses clinic.

Patients and methods
Eighteen patients with various types of muco-
polysaccharidosis or mucolipidosis III were

studied. The age at testing and results of
electrophysiological studies are shown in the
table.

All patients had a standard neurological
examination. Sensation over the territory of the
median nerve was assessed by the patients'
ability to appreciate pinprick and being touched
lightly with cotton wool in those who were old
enough to cooperate with sensory testing.
Nerve conduction studies were performed

using a Medelec MS91 electromyelography
system. Median and ulnar sensory action
potentials were recorded with surface electrodes
placed over the median or ulnar nerves at the

Electrophysiological results

Patient Age Sex Diagnosis* Distal motor latency (ms) Sensorv action potential (ms)
No (years)

Right Left Mean (SD) Right Left Mean (SD)
norinalt normalf

1 1-2 M MPS I H 4-6 4-6 2 00 (0-23) 2-6 3-0 1-20 (0-1)
2t 9 M MPS I H 3-4 3-1 2 50 (0 20) Absent Absent 1-06 (0-1)
35 9 M MPS I H Absent Absent 2 50 (0 20) Absent Absent 1-06 (0-1)
4 7 F MPS I S 5-0 2-2 2 50 (0 20) Absent 1-2 1-20 (0-1)
5 8 M MPS I S Absent Absent 2 50 (0 20) Absent Absent 1-06 (0 1)
6 10 F MPS I S Absent Absent 2 50 (0 20) Absent Absent 1-06 (0-1)
7 9 F MPS I S Absent Absent 2 50 (0 20) Absent Absent 1-06 (0-1)
8 16 M MPS I S 4-8 10 2 50 (0 20) Absent 3-8 1-06 (0-1)
9 0 5 M MPS II 2-2 2-0 2 12 (0-34) 1-4 1-2 1-20 (0 2)
10 1-7 M MPS II 6-8 6-0 2-00 (0-23) 2-2 3-1 1-20 (0 1)
11 2-5 M MPS II Absent Absent 2-17 (0-14) Absent Absent 1 10 (0 1)
12 3 M MPS II 4-6 5-4 2 17 (0-14) 3-2 2-4 1 10 (0 1)
13 25 M MPS II Absent Absent 3-20 (0 40) Absent Absent 0 90 (0 1)
14 16 F MPS VI 8 5 6-6 2 50 (0 20) Absent 4-6 1-06 (0 1)
15 8 F ML III 2-6 2-9 2 50 (0 20) Absent Absent 1-06 (0-1)
16 9 F ML III Absent Absent 2 50 (0 20) Absent Absent 1-06 (0-1)
17 10 M ML III Absent Absent 2 50 (0 20) Absent Absent 1-06 (0-1)
18 14 F ML III 3-8 Absent 2 50 (0 20) Absent Absent 1-06 (0-1)

*MPS I H: mucopolysaccharidosis type I, Hurler's syndrome; MPS I S: mucopolysaccharidosis type I, Scheie's syndrome; MPS II:
mucopolysaccharidosis type II, Hunter's syndrome; MPS VI: mucopolysaccharidosis type VI, Maroteaux-Lamy syndrome; ML III:
mucolipidosis type III, pseudo-Hurler polydystrophy.
tSee Cruz Martinez et al."
Bone marrow transplant * at age 14 months; S at age 2-3 years (both at Westminster Children's Hospital).
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Carpal tunnel syndrome in the mucopolysaccharidoses and related disorders

wrist separately after application of supra-
maximal stimuli of 0 1 ms duration at 1/second
to the index and little finger, respectively, using
ring electrodes with the cathode proximal. Ten
potentials were averaged and latency to onset,
peak to peak amplitude, and sensory nerve
conduction velocity were measured.
The median motor response was recorded

over the abductor pollicis brevis with surface
electrodes after supramaximal stimulation of the
median nerve at the wrist and elbow. The
latency to onset, the amplitude of the negative
component of the motor response at each site,
and the motor conduction velocity were
measured.
The median sensory response was considered

abnormal if the potential was absent, smaller, or
its latency 1 ms or more longer than that of the
ipsilateral ulnar sensory potential. The median
motor velocity was considered abnormal if
absent or its latency was outside the normal
range for age."

Results
No patient or parent reported symptoms sug-
gestive of carpal tunnel syndrome, such as
parasthesiae or nocturnal pain.

All patients with the exception of those under
the age of 2 years at testing (patients 1, 9, and
10) had clear evidence of wasting of the thenar
muscles as well as the typical 'claw hand'
deformity seen in the mucopolysaccharidoses
and related disorders.

In those patients old enough to cooperate
with sensory testing, impaired sensation to
pinprick and cotton wool was present despite
the absence of parasthesiae. Tinel's sign was
persistently negative.
The results of electrophysiological studies are

shown in the table. Only patient 9, aged 6
months at testing, had normal median nerve
conduction. His older sibling (patient 10), had
clear neurophysiological evidence of carpal
tunnel syndrome at 1-7 years and it will be
interesting to document the onset in patient 9.
Patient 4 was also slightly unusual in that her
carpal tunnel syndrome was unilateral, affecting
only the right hand (she is right handed). There
was no clinical or neurophysiological evidence
of other entrapment syndromes in any of the
patients.

Decompression of the median nerve was
performed by a longitudinal incision at the wrist
in all patients except patients 1 and 11. At
operation the flexor retinaculum appeared
swollen in some patients; the nerve itself looked
normal. Biopsy specimens of the flexor retin-
aculum were examined under the electron
microscope. In all cases examined prominent
lysosomal distension was seen within the fibro-
blast cell. Patients who have been operated
upon have been followed up by regular electro-
physiological testing. So far only patients 10 and
14 show improvement from their preoperative
electrophysiological tests, both six months after
operation. In contrast most patients and parents
have reported symptomatic improvement in
hand function. Detailed follow up studies of

hand function in these patients are currently in
progress.

Discussion
Carpal tunnel syndrome appears to be a
common complication of the mucopolysac-
charidoses and mucolipidosis III and is probably
due to a combination of excessive lysosomal
storage in the connective tissue of the flexor
retinaculum as well as a deformed anatomy
because of the underlying bone dysplasia. It
occurs early in the course of the disorders and
the long standing nature of the compression
may explain the lack of typical symptoms in all
the patients studied. This would also imply a
poor response to surgical decompression and
indicate the need to be aware of this possible
complication in all patients with one of the
mucopolysaccharidoses or mucolipidosis III.
Those patients who have a mild variant need
urgent diagnosis and treatment as the other
complications of the disorders usually mean that
in affected adults a clerical occupation, often
requiring manual dexterity (for example, word
processing) is the most suitable form of employ-
ment. In patients with severe variants of the
mucopolysaccharidoses it is debatable whether
or not the treatment of carpal tunnel syndrome
justifies the risk of operation to release the nerve
in a child whose life expectancy is very limited.

It is interesting to speculate why the bone
marrow transplantation failed to prevent or
reverse the carpal tunnel syndrome in patients 2
and 3. It is likely that it was already present at
transplant and the relatively avascular nature of
the flexor retinaculum may make it difficult for
donor enzyme to penetrate this dense connec-
tive tissue. In patients thought suitable candi-
dates for bone marrow transplantation carpal
tunnel syndrome should be sought and treated
if present.
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