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making, sequential decision making, and
stress, seem to be applicable to the situations
under which our patient developed his sei-
zures and EEG discharges.
The cube and draughts, two of the most

potent seizure-evoking stimuli in our

patient, involve processing of spatial infor-
mation. It is noteworthy that in a previous
case6 also, many of the epileptogenic tasks
(arranging blocks to form a design,
describing a letter outline, and drawing from
memory) involved spatial processes. These
observations could mean that the neural
substrate for triggering seizures in these
cases lies in the parietal lobe, in an area

responsible for spatial processing and calcu-
lation.

In some centres, the standard EEG
recording includes the performance of men-
tal arithmetic.6 In our EEG laboratory, we

now employ the Rubik's cube as one of the
provocative tests in the investigation of sei-
zures related to higher mental functions.

I thank Miss RMA Vijitha and Miss SM
Weerasuriya, my EEG technicians for their
assistance.
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Gilies de la Tourette's syndrome in mono-

zygotic twins

Sir: Gilles de la Tourette's syndrome is a

rare disorder with onset between 2 and 15
years of age. There is a characteristic waxing
and waning of both vocal and motor tics
which spread in a cranico-caudal direction.
Coprolalia, echolalia, palilalia, echopraxia
and behavioral, that is, mostly obsessive-
compulsive abnormalities may additionally
be present.1 Annual incidence rate has been
calculated as 4-6 cases per I million inhab-
itants.2
From the earliest description, familial

aggregation has been noted. Genetic evi-
dence now suggests an autosomal dominant
trait with a preponderance of males. A
continuum of phenotypes between chronic
multiple tics of childhood, Gilles de la
Tourette's syndrome and obsessive-
compulsive disorder has been described.3 In
a questionnaire-based study concordance
rates for monozygotic twins with Gilles de la
Tourette's syndrome and/or tics have been
estimated to be 77%, and those for
dizygotics 23%, which indicates a variable
clinical expression of the trait.4
The following report may help to eluci-

date further the phenotypic variations of
Gilles de la Tourette's syndrome in mono-

zygotic twins.
The twins, A and B, were of non-Jewish

origin. There was no consanguinity.
Appearance (hair, ear lobe, iris, general
gestalt) indicated monozygosity which was

substantiated by common blood group anti-
gens in both parents and twins (AI; CcD.ee;
M+; PI; Leb+) and by HLA labelling in
both twins (A2; All; B27; BW58; CW2;
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CW3). Both had an unremarkable gestation
and birth in July 1967. Birth weight was

3150g in A and 3100g in B. Details of the
placenta were not obtainable. Both were

reared together in the parent's home. In pre-

school age both were hyperactive and
destructive. Developmental milestones were

normal. From the age of 6 years both
showed compulsive behaviour: for example,
before sleep they had repetitively to control
the opening of the bedroom door at a width
of three fingers.
A first experienced "hair-out-of-eyes" tics

at the age of 13 years. Later eye-blinking,
vocal tics as snorting and sniffing, and com-

pulsive swearing were occasionally
observed.
B had an emergency tracheotomy because

of pseudocroup in his first year. His first
movements emerged already at the age of 12
also as "hair-out-of-eyes" tics which at
times made him running in front of the mir-
ror up to fifty times a day. Eye-blinking,
facial grimacing as well as marked squeak-
ing and screaming vocal tics were observed
some months later. At the age of 16 throat-
clearing, grunting, gurgling, and humming
were noticed. Vocal tics sometimes inter-
fered with normal speech towards a barking
or sighing expression. States of restlessness
occurred for 10 to 15 minutes while he was

running through the home compulsively
swearing in obscenities (shit, trash) and
offending his relatives. From August 1985
shoulder jerks and piano movements, both
more marked on the left were noted. Echo-
lalia, mental and overt palilalia, mental and
toilet coprolalia also occurred.
On clinical examination B was far more

severely affected by the tics and showed a

Table Case reports ofGilles de la Tourette's syndrome in monozygotic twins

Age Vocal Lateralisation
Gender Zygosity ofonset Motor tics tics of tics

M np 5 ENAL + No
Mt
M M* 6-7 ENAL + No
M 6-7 ENAL + No
M M* 7 H + Yes
M 4 H + Yes
M M 7 EHNSAL + No
M 5 H + No
M M* 11 EHSA + No
M 11 EHSA + No
M M* 13 EHN + No
M 12 EHNSAL + Yes

M*, monozygotic; E, eye; H, head; N, neck; S, shoulder; A, arm; L, leg; OC, obsessive-compulsive; np, not
presented.
tSecond twin not examined.
tNo details stated.
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marked left asymmetric involvement. Both
had a concordant small defect at the same
site of the right outer ear lobe, which was
slightly more prominent in B. Both were
right-handed. A was 1-83 m tall and weighed
73kg, B 1 84m and 74kg respectively.
Except for the tics neurological and general
examination in A was normal. In B clinically
tics were also observed on diaphragm,
abdominal muscles and as kicking move-
ment of left foot. There was slight left bra-
dydiadochokinesia, and a dystonic coin-
nervation of left hand and finger extensors
while clenching the right fist. Axis of left eye-
ball was 3 mm inferior compared to the
right. Psychological exploration and testing
was unremarkable in both twins. A is a rep-
utable trainee in industrial business while B
is a pupil now finishing secondary school.

Neurophysiological investigations were
normal in both (VEP, BAEP, SSEP, blink
reflex, nystagmography). EEG did not show
cortical discharges other than muscular arti-
facts. Routine blood tests and serological
search for syphilitic, other infective, rheu-
matic and autoimmunne disorders were
negative. Immunoglobulins A, E, M, G as
well as copper, caeruloplasmin, aluminium,
hypoxanthin-guanin-phosphoribosyl-trans-
ferase (HPRT) and adenosin-guanin-phos-
phoribosyl-transferase (APRT) were of
normal serum values. CT scanning in both
disclosed some concordant asymmetries in
ventricular system.
The paternal great-grandmother died of

suicide aged 68. The paternal grandfather
had compulsive behaviour: he repetitively
had to close all water taps in his home either
before he went to sleep or outdoors. The
father, aged 57, had eye-blinking as well as

occasional throat-clearing and sniffing in
varying intensity since puberty. Except for
the tics neurological and general exam-
ination was normal. The 27-year-old sister
had left eye-blinking occurring rarely since
puberty. During an otherwise normal medi-
cal examination it was seen thrice in two
hours. The 35-year-old half-brother (son of
the father's first wife) had no history of tics.
EEC, routine blood screens and tests for
uric-acid and copper metabolism in these
three relatives were normal. No tics were
notified in the maternal ascendency.
The clinical course of the twins was

markedly different with earlier age of onset,
more severe and progressive symptoms in B
who developed coprolalia, palilalia and
compulsive swearing too. In B also a more
obvious ear lobe deformity, asymmetric axis
of eye-balls, some asymmetric distribution
of tics more on the left side and neurological
soft signs were noticed. Concordant findings
in both twins were hyperactivity in pre-
school age, compulsive behaviour, lack of
neurophysiological abnormalities and same
ventricular asymmetry in CT.

Despite concordance for the overall Gilles
de la Tourette's syndrome markedly vari-
able clinical course and progression has
been found in other case studies on twins
too (table). Three out of six twin pairs had at
least one first-degree relative with tics or Gil-
les de la Tourette's syndrome. In individuals
with Gilles de la Tourette's syndrome, the
rates of chronic or multiple tics are high
within their families.'0
The proportion of family members with

tics and/or Gilles de la Tourette's syndrome
in monozygotic twins, however, did not
exceed that seen in non-twin patients.4 This
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and the overall concordance rate for Gilles
de la Tourette's syndrome of no more than
53% in monozygotics strongly suggest that
non-genetic factors play an aetiological role.

PETER VIEREGGE
Klinikfur Neurolgie, Medizinische

Universitat, Ratzeburger Allee 160, D-2400
Lubeck, Federal Republic ofGermany
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Discordant
Other speech severity and Dysplastic Neurologic Abnormal Family

Coprolalia disturbances Behaviour progression features soft signs EEG history References

+ + - np np No np No 6

+ + Self mutilation Yes Yes No - Father tics 7
+ + OC Yes No
- - np np np np np Yes 8
- - np np np np
- - np Yes No No + No 5
- - No No +
+ + OC No np np np No 9
+ + OC np np np
- - OC Yes Yes No - Father GTS, sister tics Present report
+ + OC Yes Yes
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Long-standing "stiff-man" syndrome: a par-
ticular form of disseminated inflammatory
CNS disease?

Sir: In this journal we recently reported on
neurophysiological and neuropharmaco-
logical findings in a patient with the stiff
man syndrome followed over 20 years.' This
patient has now been re-examined and has a
new latent paresis of the left leg with slight
lateralization of the deep tendon reflexes,
but normal plantar responses. Multi-
modality evoked potentials were normal and
reflex-electromyography demonstrated
unchanged abnormal cutaneo-muscular
reflexes. However, magnetic resonance
imaging (MRI) revealed numerous small
diameter (< 1 cm) signal-enhancements at
spin echo times of 60 and (less distinct)
120ms, located on both sides exclusively in

the frontal and parietal white matter
(fig left). In contrast to earlier examinations,
moreover, evidence for local IgG-synthesis
and positive oligoclonal IgG bands were
found in the cerebrospinal fluid (CSF), asso-
ciated with a normal cell count and total
protein as well as albumin. Immunological
investigations revealed an increased bor-
relia-IgG only in serum, but not in CSF.

Since 1979 we have followed another
patient whose clinical picture and course
resembles those of this patient; since 1978
she has suffered from severe stiffness of the
trunk and proximal limb muscles which
increases with exteroceptive stimuli. Stiff-
ness is superimposed by acute and painful
spontaneous myoclonic attacks of the trunk
muscles. Muscle stiffness and spasms are
completely abolished by diazepam or clona-
zepam. Symptoms return however, when
this medication is interrupted. Repeated
examinations of her CSF, cranial computed
tomography, and multimodality evoked
potentials have been normal. On recent
examination, however, MRI showed peri-
ventricular white matter lesions (fig right),
and oligoclonal banding was found in her
CSF.
The fact that the diagnosis "stiff man"

syndrome has to be revised (after a 10-20
years follow-up with numerous clinical,
neurophysiological, CSF, and CCT-investi-
gations) raises several questions. First of all,
it underlines that such a (purely descriptive)
diagnosis cannot be made appropriately on
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the basis of clinical and neurophysiological
data only: the wide variety of possible causes
of muscle stiffness have to be carefully
searched for by means of repeated and
exhaustive laboratory and neuroimaging
methods.

In both cases, there was no evidence for
immune vasculitis, and serological tests for
syphilis, toxoplasmosis, brucellosis, listeri-
osis, chlamydiasis as well as for various
neurotropic viruses were negative. Although
both MRI and CSF findings (particularly in
case 1) are suggestive of, they are certainly
not specific for multiple sclerosis. Moreover,
not only the definite diagnosis but also the
relationship between the different MRI
abnormalities and the similar clinical
findings in both cases remain obscure. How-
ever, it seems likely that in both cases further
lesions exist within the brain-stem or spinal
cord, or both which escape our present
neuroimaging methods. Nevertheless, the
question emerges, whether the stiff man syn-
drome in other than these two cases is a
particular manifestation of chronic inflam-
matory CNS disorders such as multiple
sclerosis with abnormally slow progression.
Clinically, there is indeed a close
relationship between the "stiff man" syn-
drome and the syndrome of progressive
encephalomyelitis with rigidity.2
Among the relatively few reports in the

literature which include CSF findings, only
Maida etal3 mention increased IgG syn-
thesis within the CNS. However, already

Fig Magnetic resonance imaging
of two patients with the stiff-man
syndrome. Note disseminated white
matter lesions in case I (left) and
signal enhancements around the
ventral horns in case 2 (right).
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