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study is a result of a sampling bias. The
patients in this study represent a series of
admissions to a rehabilitation unit-where
the referral of patients with right hemi-
spheric lesions is most common when it
involves the obvious and remediable signs of
left hemiparesis and hemispatial neglect. It is
likely that those such as the patient of Solms
et al,7 whose bilateral frontal pathology was
largely asymptomatic in the standard neuro-
logical and neuropsychological examination,
would never have been admitted to the unit.
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A novel point mutation in the GTP
cyclohydrolase I gene in a Spanish fam-
ily with hereditary progressive and dopa
responsive dystonia

affected members of this HPD/DRD family.
The restriction fragment length polymor-
phism (RFLP) generated by Mbo II con-
sisted of two fragments in healthy subjects
(113 and 187 bp) and one additional frag-
ment in patients (300 bp) (figure, A). The
restriction pattern in all four affected mem-
bers was consistent with the heterozygous
status. No asymptomatic members of the
HPD/DRD family or unrelated normal con-
trols showed such a restriction pattern.

This is the first reported mutation in the
GTP-CH I gene in a Spanish family with
HPD/DRD. It supports the idea that the
GTP-CH I gene is the causative gene of
HPD/DRD worldwide. However, it is neces-
sary to take into account that in some 14q-
linked cases of HPD/DRD no mutations

have been identified yet.' 2 Mutations in
some regulatory regions of the GTP-CH I
gene may explain these negative findings.
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A

Control Patient
The GTP cyclohydrolase I (GTP-CH I)
gene is the causative gene of hereditary pro-
gressive and dopa responsive dystonia
(HPD/DRD) in both Japanese and non-
Japanese patients.' 2We report a novel mis-
sense mutation in the GTP-CH I gene in a
Spanish family with HPD/DRD.
We studied eight members of a Spanish

family with HPD/DRD (figure, A), and 30
unrelated normal controls. The four affected
members met the clinical criteria for
HPD/DRD.3 Fragments of DNA containing
the entire coding region of the GTP-CH I
gene were obtained from genomic DNA by
polymerase chain reaction (PCR) according
to the method of Ichinose.' Direct
nucleotide sequencing of PCR products was
performed with an automated DNA
sequencer (ALFexpress, Pharmacia Biotech)
using the same primers as for amplification.
We found a single base pair change at

position 25 of exon 4 in the GTP-CH I
gene, which consists of a C -- A substitution
(figure, B), leading to an amino acid change
(Argl78Ser). As the C -+ A mutation abol-
ishes a restriction site for Mbo II in exon 4,
this exon was amplified in all subjects, and
then digested by Mbo II, to show linkage
between this novel mutation and the four
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(A) Pedigree of the Spanish HPD/DRD family (solid symbols represent affected members), and
agarose gel electrophoresis ofMboII digested polymerase chain reaction products. (B) Direct sequence
analysis of amplified genomic DNA containing exon 4 of the GTP-CH I gene.
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Treatment of immobilisation hypercal-
caemia in acute intermittent porphyria:
experience from three cases

When acute intermittent porphyria presents
as an immobilising polyneuropathy, recovery
is often prolonged and fraught with medical
complications. Three such patients are
described, all of whom developed severe
hypercalcaemia during the course of their ill-
ness. The safety of calcium lowering agents
in porphyria is not established and our expe-
rience is described.

Patient 1, a previously fit 16 year old
Tunisian girl, was transferred from her
home town having developed profound
global weakness after treatment of two gen-
eralised convulsions with phenobarbitone.
On admission she was tachycardic and
unable to stand unsupported. She was are-
flexic except at the ankles. Sensation was
diminished in a bathing trunk distribution.
The clinical impression of acute intermittent
porphyria was confirmed by laboratory
investigations which included raised urinary
concentrations of total porphyrins, porpho-
bilinogen, and (-amino laevulinic acid (600,
146, and 138 pmol/l, respectively-normal
ranges, 0-300, 0-11, 1-34,mol/l). In keep-
ing with acute intermittent porphyria, serum
concentrations of porphobilinogen deami-
nase were low at 17-4 units (normal range
30-54) and she had a leucocytosis (22 x
109/1), mild uraemia (8-4 mmol/l), deranged
liver function (ALT 337,u/, ALP 190 u/l),
and mild hyponatraemia (132 mmol/1).
Her initial progress was complicated by

the development of septicaemia and subse-
quent progressive dysphasia due to a large
left parietal lobe abscess. Surgical treatment
of this and subsequent appropriate antibiotic
therapy (imipenem) coincided with an
apparent relapse of the porphyria. Increasing
global weakness necessitated ventilation and
was associated with a significant rise in uri-
nary porphobilinogen excretion.
Her subsequent course was satisfactory

although she remained confined to bed,
requiring intermittent overnight ventilatory
assistance. However, five months after
admission, she developed spontaneous
severe hypercalcaemia (4-02 mmol/l, cor-
rected for a serum albumin of 32 g/l) in the
presence of normal phosphate, thyroxine,
parathyroid hormone, and 25-hydroxycalcif-
erol concentrations. As 24 hour urinary cal-
cium excretion was raised (25-3 mmol,
normal range up to 8 mmol), this was pre-
sumed to be a consequence of increased
bone turnover associated with immobility.
Given the subsequent failure of vigorous
hydration and loop diuretics to lower
calcium concentrations, bisphosphonate
therapy-a recognised treatment for immo-
bilisation hypercalcaemia'2 was considered.
Because the safety of such drugs in por-
phyria is unknown, baseline urinary
porphyrin excretion was monitored continu-
ously for five days before the intravenous
administration of a single dose of disodium
pamidronate (10 mg). The drug was highly

effective at reducing the hypercalcaemia (fig-
ure) and, although associated with a small
transitory rise in urinary porphobilinogen,
produced no signs of clinical deterioration.
The patient required a further bolus of

bisphosphonate two months later before
being transferred for further rehabilitation in
the United States.

Patient 2, a previously fit 21 year old
woman, with a short history of abdominal
pain and vomiting was prescribed metron-
idazole, a cephalosporin, and trimetho-
prim-sulphamethoxazole as treatment for
presumed pelvic inflammatory disease.
Twenty four hours later, she experienced a
generalised convulsion and subsequently
developed rapidly progressive global weak-
ness with respiratory and bulbar involve-
ment due to a severe axonal neuropathy.
Laboratory investigations including urinary
analysis for porphobilinogen confirmed
acute intermittent porphyria. She required
ventilatory support for two months and was
confined to bed for a further six. Progress
was complicated by pulmonary tuberculosis,
discovered shortly after admission and
treated with triple therapy for nine months
(streptomycin, ethambutol, and isoniazid).
One month after admission, she devel-

oped hypercalcaemia (3-96 mmol/l, cor-
rected value) which persisted despite high
fluid intake (6 I/day) and a low calcium diet.
As with patient 1, plasma concentrations of
phosphate, thyroxine, 25-hydroxycholecal-
ciferol, and parathyroid hormone were all
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normal but urinary calcium excretion was

greatly increased. On the basis of a slightly
abnormal radioisotopic parathyroid scan,
surgical exploration of all four parathyroid
glands was undertaken, disclosing normal
histology in all.
As immobilisation hypercalcaemia associ-

ated with Guillain-Barre syndrome has been
successfully treated with steroids,3 the
patient was given repeated short courses of
oral prednisolone (40 mg daily for two
days). This strategy was effective at reducing
the hypercalcaemia to acceptable concentra-
tions (figure). She was also given a single
dose of salmon calcitonin (100 MRC units),
previously reported to be effective in immo-
bilisation hypercalcaemia.4 This lowered cal-
cium concentrations from 3 05 to 2-47
mmol/l with no obvious relapse of the por-
phyria.

Together with her improving mobility, the
hypercalcaemia resolved. A short lived
relapse 10 months after admission produced
transient hypercalcaemia which, once again,
improved when mobility returned (figure).

Patient 3, a 20 year old woman, was
admitted as a surgical emergency with
abdominal pain after the injection of a depot
contraceptive preparation. Over the next five
days she developed profound flaccid tetra-
paresis and required ventilatory assistance
for the next two months. Previously, she had
been generally well but was known to have
had generalised convulsions as a child and
had developed an unexplained transient

Case 1
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Time course ofdevelopment ofhypercalcaemia with respect to spells ofsevere immobility and
treatment with disodium pamidronate in patient 1(t) and prednisolone(*) in patient 2. Serum
calcium concentrations are correctedfor albumin concentration.
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