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of this type of muscle contraction. An anterior horn ceL,
a motor nerve fibre, and a group of muscle fibres which it
innervates constitute the motor unit which when activated
causes a visible muscle twitch or fasciculation. The gradation
of muscle power is achieved by the co-ordinated activity of
a large number of such units, and a particular movement
of any muscle seems to begin always with a discharge of the
same motor units in a certain sequence.4 This recruitment
can be seen under certain conditions as fasciculation, especi-
ally when muscle contraction remains discrete as in shiver-
ing, clonus, and tremor.

Contraction fasciculation can be a trap to the unwary
clinician. Physiological fasciculation, which disappears when
the muscle is fully relaxed, must be distinguished from
spontaneously occurring fasciculation as a result of patho-
logical hyperexcitability of an otherwise normal motor unit.
An enhanced excitatory state occurs in a number of condi-
tions associated with faulty electrolyte metabolism-for
example, in states of salt deprivation after excessive sweat-
ing and in "uraemic tetany."5 Fasciculation has also been
observed in dogs that have had their parathyroids removed.6
Cholinesterase inhibitors, whether given therapeutically or
absorbed accidentally when handling organophosphorus in-
secticides, by allowing acetylcholine to accumulate heighten
the excitability of motor units and thus engender fascicu-
lation.7

Hyperexcitability is also a feature of disease of motor
neurones, the destruction of which leads to progressive
muscle atrophy. A century ago Duchenne noted that "The
muscles whose nutrition is threatened are often jerked by
little fibrillary or partial contractions."8 Widespread loss of
motor neurones is also a feature of peroneal muscle atrophy,
peripheral neuropathy, and many other conditions. Fascicu-
lation and atrophy were the earliest and most striking clinical
features in a case of Jakob-Creutzfeldt disease confirmed by
neuropathological examination.9 Fasciculation continues
during pharmacological block of the appropriate peripheral
nerve and also for several days after denervation of the
muscle by section of the motor nerve supply.'0 11 These
experiments suggest that the entire cell membrane of the
motor neurone is in a hyperexcitable state. There is also a
benign form of persistent fasciculation of the calves, without
muscle wasting or cramps, which may give rise to diagnostic
difficulties and to which Schultze's term myokymia2 is
usually applied.'2

Quivering of the orbicularis oculi and other muscles sup-
plied by the facial nerve is not uncommon and is popularly
known by such names as "live flesh" or "bird in the eye."''3
It may increase in severity, giving rise to a wink which can
be embarrassing. By degrees the distressing spasm spreads
unilaterally to the other facial muscles. Though hemifacial
spasm has been known for a century the underlying patho-
logy remains conjectural.'4 After idiopathic or traumatic
facial nerve paralysis some misdirection of regenerating
nerve fibres may occur resulting in an irrevocable functional
union between muscles which normally do not contract
simultaneously.'5 Blinking may thus cause momentary dimp-
ling of some facial muscle. It is now generally accepted that
multiple sclerosis is a rare cause of facial myokymia
characterized by continuous ripple-like quivering of muscles
of one side of the face usually persisting for several days.'6 17
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Arthritis and Inmmune
Complexes
Though most cases of non-bacterial arthritis in man lack
any clear-cut cause, in at least two varieties one has been
established-namely, serum sickness and certain viral in-
fections, notably rubella' and viral hepatitis.2 The necessity
for some 7 to 10 days to elapse between the administration
of serum and the appearance of symptoms, including
arthritis, strongly suggests that an immune reaction has some
part in the pathogenesis. This suggestion has been fully
borne out by the extensive recent work on immune com-
plexes and their role in the causation of disease.3
Immune complexes form as a result of the specific inter-

action of antigens with their antibodies, and their capacity
to injure tissue largely depends on the ratio of one to the
other. Complexes formed in the presence of excess antibody
are usually insoluble and relatively harmless because of
their rapid elimination by cells of the reticuloendothelial
system. Complexes formed in the presence of excess antigen
are usually soluble and therefore tend to remain in the
circulation, from which they may be deposited in specially
favoured sites such as the glomeruli, the walls of small
vessels, the skin, and the synovial tissues. What determines
the exact site of deposition in any individual case is still
far from clear, but once deposited the complexes show a
high affinity for complement. The activation of complement
leads to a variety of pathological sequelae associated with
the local aggregation of polymorphonuclear cells and the
release from their granules (lysozomes) of powerful lytic
enzymes.4

Because the pathogenic significance of immune complexes
is now being increasingly recognized in some diseases of
obscure aetiology-among them glomerulonephritis and
rheumatoid arthritis-the nature of the antigen is attracting
study. Of particular importance for both prophylaxis and
treatment is the origin of the antigen-that is, whether
exogenous or autogenous. For this reason the recent observa-
tion of viral antigens in cases of nephritis,5 arteritis, and
arthritis acquires special significance.6
The precise manner in which a viral infection injures the

tissues is unknown, but at least two mechanisms can be
distinguished. The first is direct interference by the virus
with the metabolism of the infected cell, thus causing its
death. The second is the formation of immune complexes
between viral antigen and host antibody. Which is operating
in any individual case can often be inferred from the
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sequence of events. In three cases of arthritis with hepatitis
associated with Australia antigen recently studied by D. K.
Onion and colleagues6 the arthritis preceded the clinical
signs of hepatitis, and it subsided in parallel with the ap-
pearance of antibodies and the disappearance of antigen from
the bloodstream and synovial fluid. These serological changes
coincided with the onset of jaundice and other clinical
features of viral hepatitis. The authors concluded that the
arthritis was mediated by immune complexes and that the
patient recovered as soon as free antibody could be detected
-that is, when soluble complexes could no longer be
formed since antigen was no longer present in excess. The
low level of complement in the fluid and serum during the
arthritic phase and its return to normal with the recovery
of the joints support this conclusion.
To the rheumatologist these observations and conclusions

are of great importance. They emphasize, firstly, that an
acute arthritis closely mimicking rheumatoid arthritis can
result from viral infection, and, secondly, that despite the
presence of the virus the lesion itself may result from the
formation of immune complexes and not necessarily from
the direct cytotoxic action of the virus. This suggests that
any virus by virtue of its antigenicity could induce arthritis
of rheumatoid type if it gained access to the synovial tissue.
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Childhood Hypoglycaemia
Convulsions in the newborn period may be due to a variety
of causes. Among them are hypoglycaemia, hypocalcaemia,
hypomagnesaemia, hypo- or hypernatraemia, cerebral
oedema, cerebral haemorrhage, meningitis, septicaemia, and
in some countries tetanus from animal dung applied to the
infant's umbilicus. As most of these conditions are treatable,
all newborn infants with a convulsion should be referred
immediately to a paediatrician for investigation and treat-
ment. It is a matter of life or death, and some of these con-
ditions, especially hypoglycaemia, may seriously damage the
brain of babies who survive.

Hypoglycaemia in the newborn has recently been dis-
cussed in these columns.' The symptoms include especially
tremors, "jitteriness," cyanotic or apnoeic attacks, convul-
sions, limpness, a weak or high-pitched cry, eye rolling, and
feeding difficulties. All are non-specific and could be due to
other conditions. Neonatal hypoglycaemia occurs particularly
in small-for-dates babies and the smaller of twins,2 3 in the
babies of diabetic mothers, and to a less extent in connexion
with maternal toxaemia, maternal hyperthyroidism, asphyxia
at birth, the respiratory distress syndrome, birth injury,
kernicterus, adrenal haemorrhage, cold injury, and often
with no discoverable cause.4 Early feeding, now widely
practised, has reduced the incidence of hypoglycaemia in
premature babies.

In older infants a rare but important cause of hypogly-
caemia is fructosaemia (hereditary fructose intolerance). As

soon as fructose is included in the feed the baby goes off
his food, may vomit, fail to thrive, become drowsy during
a feed, sweat, become pale, and have a convulsion. Later he
may become jaundiced and have an enlarged liver. The
toddler and older child have a special aversion for sweets.
The condition is readily treated, and early diagnosis is there-
fore important.

There is no constant relationship between the level of
blood glucose and the occurrence of symptoms. In the new-
born baby symptoms are not common in the first 24 hours
but develop particularly between 24 and 72 hours. In babies
of diabetic mothers there are commonly no symptoms even
though the blood glucose is extremely low. It is thought
that the occurrence of symptoms is related to the rate of fall
of blood glucose and the length of time over which the level
is low. Symptoms are nearly always present if the hypo-
glycaemia is due to fructosaemia, galactosaemia, islet cell
tumour, adrenogenital syndrome, or sensitivity to leucine.

Ketotic hypoglycaemia, sometimes confused with cyclical
vomiting or the periodic syndrome, constitutes about half of
all cases of hypoglycaemia after the first year.5 6 It is more
common in boys than girls and occurs particularly in child-
ren who were small for dates. It rarely presents in the first
year, and affected children are usually small and thin. The
condition may present as fits and perhaps drowsiness in the
early morning. Symptoms may be precipitated by vomiting,
diarrhoea, or deprivation of food, and are rapidly relieved by
glucose. Acetonuria is an essential feature. A Glasgow unit
recently reported on 20 cases seen in eight years.6
The prognosis of hypoglycaemia in infants and children

depends on the cause-if a cause can be found. That hypo-
glycaemia can cause serious brain damage, including mental
deficiency, spasticity, and fits, no one will deny: it is a well-
known sequel of insulin overdosage in the treatment of
diabetic acidosis. Though it seems likely that severe, recur-
ring hypoglycaemia without symptoms may damage the
brain, the evidence is conflicting.7-9 It is possible that brain
damage in utero may itself cause hypoglycaemia.10 Certainly
hypoglycaemia in older children severe enough to cause fits
(which are apt to be regarded as epilepsy) may damage the
brain. Some forms are associated with retardation of growth,
possibly as a result of adrenocortical insufficiency.'1 The
non-ketotic form may be followed by diabetes mellitusl2-14
and the ketotic form by formation of cataract.
The treatment is often difficult and depends on the cause

and therefore on accurate diagnosis. It has been fully dis-
cussed in a new book by F. Harris.15 The family doctor has
the important responsibility of knowing the symptoms and
signs of neonatal hypoglycaemia and referring to hospital
without delay any infanit presenting those symptoms. He
would also be wise to refer an older child with fits or other
symptoms which could be due to hypoglycaemia to a
paediatrician, so that he can take the responsibility of de-
ciding whether further investigation is necessary.
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