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causes a moderate reduction in heart rate, arterial blood pres-
sure, and central aortic dp/dt, but a reduction in total systemic
resistance occurred only at 30 minutes of infusion. A slight
reduction in left ventricular dp/dt was seen in one patient
given 1 mg./kg. body-weight over a two minute period. Doses
of 200-500 mg. of lignocaine given as a rapid injection into
anaesthetized dogs cause a marked fall in arterial blood pressure
and maximum aortic dp/dt, and in one instance ventricular
fibrillation was produced suddenly and without warning. The
electrocardiogram is a poor guide to toxic effects, and arterial
blood pressure is more useful and probably mandatory when
larger doses are infused. Lignocaine infusion (1 mg./min.)
should be given a clinical trial in all patients with myocardial
infarction, for it has no marked haemodynamic effects in this
dose and may well suppress the onset of potentially harmful
ventricular arrhythmias.
ADDENDUM.-A 200-mg. rapid injection of lignocaine (dog

68) caused a fall in maximum left ventricular dp/dt from 2,122

mm. Hg/sec. to 1,492 (15 seconds later), 1,673 (30 seconds
later), and 2,143 (two minutes later). In one patient an injec-
tion of lignocaine 1 mg./kg. over two minutes caused a fal
in left ventricular dp/dt from 1,920 to 1,495 mm. Hg/sec.
(A% = -22.1).

Reprint requests to P. F. Binnion, Cardiovascular Unit, Belfast
City Hospital, Belfast BT9 17JB.
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Medical Memoranda

Hyperkalaemic Periodic Paralysis Starting
at Age 48

Brit. med. J., 1968, 2, 472-473

Three main types of periodic paralysis are recognized-
hypokalaemic (the commonest), hyperkalaemic, and the
sodium-responsive normokalaemic variety.

Hyperkalaemic periodic paralysis, or adynamia episodica
hereditaria, was described in full by Gamstorp (1956). It is
a hereditary disease that starts in infancy or childhood, is at
its worst during adolescence, and, apart from pregnancy, tends
to subside later in life (McArdle, 1963). It is characterized
by periodic attacks of paralysis lasting 30 to 40 minutes, and
typically occurring during rest after exercise. Attacks are
usually diurnal and frequent, though nocturnal attacks of
longer duration and greater severity may also occur. They
are often precipitated by fasting, emotional states, cold weather,
and intercurrent infections (Layzer, Lovelace, and Rowland,
1967). Episodes may be aborted by exercise or at times by
ingestion of carbohydrate (van't Hoff, 1962). Unlike the hypo-
kalaemic variety death never occurs during a spontaneous
attack of hyperkalaemic periodic paralysis (Helweg-Larsen,
Hauge, and Sagild, 1955).
A high serum potassium during attacks is diagnostic of the

condition. Other electrolyte values are usually normal; a few
otherwise typical cases of hyperkalaemic periodic paralysis do
have hypocalcaemia during attacks (Layzer et al., 1967).

CASE HISTORY
A 48-year-old man, the second of a family of 10 children, was

admitted to hospital in January 1966 with an acute anterior infarct
for which he was treated. He was discharged four weeks later.
During his stay in hospital he was found to be diabetic, and
accordingly was put on a diabetic diet.
Some time after discharge he started having attacks of generalized

weakness at the rate of one- a week. They usually occurred a short
time after exertion. He noticed that when he stuck to his diabetic
diet attacks tended to be more frequent. As they were occurring
in a background of conjugal troubles a hysterical origin was not
excluded. Attacks persisted, and he was asked to call at the clinic,
where he obliged by having an attack while sitting in the waiting-
room. Admission to hospital was recommended but he was not
restricted to bed. Further diurnal paralytic attacks occurred with-
out any special rhythm. However, when an attack occurred he
%sually had one or two similar episodes on the same day.

He was conscious of an impending attack, because it was preceded
by paraesthesiae and weakness ascending both lower limbs, and by
a sensation of precordial. discomfort. Weakness soon involved
trunk muscles, upper limbs, and neck muscles. He became terrified
during attacks but never lost consciousness, and had full control of
sphincters. Speech and respiratory muscles were always spared.
He found difficulty in moving his eyes. Episodes were over within
20 to 30 minutes, and the lower limbs were the last to recover.
During attacks he was unable to raise the lower and upper limbs
and the head. Tendon reflexes were diminished but not absent.
Both plantars were flexor. Muscles were not painful or tender.
Cranial nerves were not involved. Sensation was unimpaired.

Investigations were carried out in three separate attacks. On
2 November 1966 the serum Na was 130 mEq/l., serum K 9
mEq/l., plasma Cl 94 mEq/l., serum Ca 4.5 mEq/l., and blood
glucose 155 mg./100 ml. At 12 noon on 25 May 1967 the serum
Na was 133 mEq/l., serum K 10 mEq/l., plasma Cl 102 mEq/l.,
serum Ca 4.5 mEq/l., and blood glucose 171 mg./100 ml. At
4 p.m. on 25 May the serum Na was 140 mEq/l., serum K 7.3
mEq/l., plasma Cl 108 mEq/l., serum Ca 4.8 mEq/l., and blood
glucose 109 mg./100 ml.

Between attacks the patient showed no evidence of residual
weakness. Investigations carried out between attacks showed:
haemoglobin 15.1 g./100 ml., blood urea 33 mg./100 ml., serum
Na 132-146 mEq/l., serum K 3.7-5 mEq/l., and plasma Cl 90-1 00
mEq/l. X-ray examination of chest showed no appreciable disease.
Muscle biopsy (taken from the gastrocnemius muscle between
attacks) showed no evidence of vacuoles, the only slightly unusual
features being a few areas where there seemed to be a possible
excess of intracellular nuclei and a single " ringed " fibre (Ring-
binden). In the pathologist's view the findings were with-in normal
limits. Electromyography was not carried out, as facilities were
not available locally.
The patient was given chlorothiazide 2 g. daily from December

1966 to the end of March 1967, and during that period he had
no attacks. When treatment was stopped, a recurrence followed.
In the beginning of May he became incapacitated once more, and
admission to hospital was again suggested. Further attacks occurred
during this latter period. He was restarted on chlorothiazide, and
has remained well controlled.

DISCUSSION
Hyperkalaemic periodic paralysis is a very uncommon con-

dition, for the diagnosis of which certain criteria have to be
fulfilled. We believe that the above case satisfies these criteria.
The periodic attacks which occur during rest after exercise,
and their precipitation by emotional states, are typical. The
duration of attacks and their spontaneous remission after 30
to 40 minutes are also characteristic.
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Hyperkalaemic periodic paralysis without myotonic features
is uncommon (Layzer et al., 1967). However, though the cases
described by McArdle (1962) all showed some form of
myotonia at some time, in a proportion of the cases myotonia
was commonly absent. In our patient a characteristic feature of
the attack was his difficulty in moving his eyes. This observa-
tion has already been made by Gamstorp (1956).
Commonly there is a rise in serum potassium during attacks,

though some patients have severe weakness when the level is
no higher than 4 mEq/l., whereas in normal people a level
of 8 mEq/l. is necessary before weakness develops (Walton,
1966). The serum potassium levels obtained during attacks
in this case were on the whole higher than those usually
recorded. We checked with control specimens submitted for
electrolyte estimation at the same time as blood from the
patient, and the results obtained were normal. His potassium
levels in between attacks were always within normal limits.

Attacks of hyperkalaemic periodic paralysis usually start in
infancy and early childhood (McArdle, 1962 ; van't Hoff, 1962),
though in one recorded case the initial attack occurred at the
age of 20 (Layzer et al., 1967). The attacks in our patient
started at a much later age than those reported. Most of the
cases described in the literature have a familial history, but
sporadic cases, though rare, have been reported. Investigation
into a possible familial tendency has been negative in the above
case. The patient's father died at the age of 83 from broncho-
pneumonia, and his mother died from myocardial infarction

at the age of 68. Four of his siblings are abroad but are
reported to be well. The remaining five were investigated,
with negative results, though his 37-year-old sister had
a serum potassium level of 6.2 mEq/l. on one occasion. She
was completely symptom-free. It is still possible that she may
develop the condition at a later age.

We wish to express our thanks to Dr. B. McArdle, Guy's
Hospital, London, for his helpful advice, and to Professor G. P.
Xuereb, University of Malta Medical School, for his opinion on
the histological sections. Our thanks are also due to Dr. J. L.
Grech, department of pathology, for the biochemical estimations.

FREDERICK F. FENECH, M.D., M.R.C.P., M.R.C.P.ED., D.C.H.,
Physician and Lecturer in Medicine.

NORMAN GRIXTI SOLER, M.D.,
House-physician.

St. Luke's Hospital and Royal University of Malta Medical School,
Malta.
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Behset's Syndrome with Neurological
Manifestations in Two Sisters

Brit. med. J., 1968, 2, 473-474

The association of oral and genital ulceration with ocular
lesions, usually uveitis with hypopyon, was originally pointed
out by Planner and Remenovsky (1922) and again by
Adamantiades (1931), but the recognition of the syndrome as a
disease entity rightly belongs to Behget, who earned his eponym
with a series of publications from 1937 to 1939. Feigenbaum
(1956) has drawn attention, however, to a translation from a
paragraph of the Hippocratic Third Book of Endemic Diseases,
which almost certainly refers to this condition, raising the
possibility that a contemporary sporadic disease was endemic
in Ancient Greece.

Manifestations other than orogenital ulcers and inflammation
of eyes include skin conditions such as furunculosis, pyoderma,
and erythema nodosum; connective tissue affection with
synovitis, arthritis (Strachan and Wigzell, 1963), and peri-
carditis (Lewis, 1964); aortic aneurysms (Hills, 1967),
thrombophlebitis and vena caval thrombosis, hepatomegaly,
splenomegaly, and gastrointestinal ulcers (B0e et al., 1958);
and involvement of the central nervous system. Curth (1946)
has suggested that the diagnosis may still be entertained if
only two of the classical manifestations are present, and she
noted that there was often a long interval between the appear-
ance of the various symptoms.
A familial incidence, though extremely rare, is recognized

in this condition, and the present report concerning two sisters
provides a further example. These sisters, who were married
and lived apart in Birmingham, presented originally with
recurrent orogenital ulceration and later developed central
nervous system disorder within three weeks of each other.

CASE 1
The patient, aged 31, gave a two-year history of recurrent vulval

ulceration and a three-week history of orogenital ulceration of such
severity as to necessitate her admission to the Birmingham and

Midland Hospital for Women in August 1965, where the diagnosis
of Behget's syndrome was made. She required tube-feeding initially,
but her ulcers responded to treatment with chlortetracycline and
topical oestrogens with hydrocortisone. During the week after her
discharge she complained of headache and dim vision, and- over
the 48 hours preceding her admission to Dudley Road Hospital
she developed a right hemiparesis.
On admission she was drowsy, with bilateral optic papillitis

and a right upper motor neurone hemiparesis. She had necrotic
labial and foot ulcers, oral ulcers appearing later. Her blood
pressure was 95/60 mm. Hg, and at the height of her illness
she showed the marked sensitivity to needle-prick described by
Blobner (1937) and Jensen (1941) and later confirmed by
Katzenellenbogen (1946), but no response to intracutaneous saline.

Abnormal findings included an erythrocyte sedimentation rate
of 54 mm. falling to 7 mm., and a hypochromic anaemia of
10.7 g./100 ml. Her cerebrospinal fluid and plasma fibrinogen
were normal, blood W.R. was negative, and viral studies and
search for tissue antibodies showed no abnormality.

She was treated with large doses of A.C.T.H., initially 60 units
b.d., but following a dramatic recovery this was reduced to 40
units b.d. after five days and to 40 units daily after a further
week. Thereafter 40 units were given thrice weekly for three
weeks; subsequently the dosage was further reduced, to be dis-
continued four months after her admission, when she had no
disability and only minimal right-sided signs. Three weeks later
she was readmitted because of a relapse with severe labial ulceration
and a small patch of ulcers on the hard palate. Examination on
this occasion showed early pallor of the optic discs with a clear
right upper motor neurone hemiparesis. The C.S.F., including
an electrophoretic study, was normal. Again there was rapid
improvement with A.C.T.H., which was given on this occasion at
an initial dosage of 40 units b.d. for one week, and then gradually
reduced, to be discontinued three months later.

CASE 2
This patient, aged 34 and sister of the above patient, gave an

eight-year history of orogenital ulceration for which she attended
the Birmingham and Midland Hospital for Women as a case of
Behget's syndrome. The ulceration showed some response to
oestrogens given in a dosage sufficient to cause amenorrhoea. In
August 1963 and January 1964 she had episodes of thrombo-
phlebitis, which were treated with anticoagulants.
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