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bilateral adrenalectomy rapidly cures this condition, he
found that operation had been avoided in 23 of 51 patients
given 4,000-5,000 rads to the pituitary gland. Ten patients
followed up for one to 14 years (mean nine years) have
been "cured"-that is, the plasma concentrations of corti-
costeroid were normal when averaged throughout the day
(less than 10 jig/100 ml), and so was the 24-hour urinary
excretion of corticosteroid. A further 13 were "improved"
(plasma corticosteroids less than 13 ,ug/100 ml, and slightly
raised urinary corticosteroid excretion) and have not required
further treatment except in some cases by means of an in-
hibitor of cortisol synthesis such as amino-glutethimide.

Patients not improved by pituitary irradiation alone then
underwent total adrenalectomy. The irradiation has resulted
in neither hypopituitarism nor local neurological complica-
tions, and no patient has required substitution treatment
unless subjected to adrenalectomy as well. Furthermore,
unlike patients in other reported series treated by adrenal-
ectomy without pituitary irradiation, none in Orth's series
has developed progressive hyperpigmentation or enlargement
of the sella turcica. This form of treatment for Cushing's
disease deserves more widespread trial.
The Cushing's syndrome due to production of ACTH by

an ectopic tumour is best treated by excision of the tumour,
but this is rarely possible unless it is benign-for example,
bronchial carcinoid. Some relief from the metabolic com-
plications can be achieved by giving the patient an inhibitor
of cortisol synthesis, amino-glutethimide or metyrapone.
Another antiadrenal agent, o,p'-DDD, destroys adreno-
cortical cells and is a valuable drug to treat inoperable
adrenocortical carcinoma and its metastases. Metastases be-
come smaller and production of corticosteroid is lowered,
though only temporarily.'0 11 Unfortunately nausea and
ataxia limit tolerance to the drug. o,p'-DDD has been suc-
cessfully used in lower doses than for carcinoma as primary
treatment in Cushing's disease.'2 While Cushing's syndrome
due to adrenal adenomas can be treated satisfactorily, we
still await as good a treatment when the syndrome is asso-
ciated with malignant disease or excessive secretion of
ACIH by the pituitary.
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Hiccup
Hiccup is a strange phenomenon. It appears to serve no
useful purpose as vomiting does, for instance. Most people
have experienced, it. Few have seriously considered its
mechanism, for the symptom is usually transient, the cause

is usually obvious (at least to the mind of the hiccupper), and
the treatment is merely to wait for it to stop or to try and
arrest it by bizarre manoeuvres most of which have in com-
mon a temporary cessation of respiration.

Persistent hiccup can be serious, intractible, and exhaust-
ing, and its cause often obscure. L. Samuels' listed 33
conditions known to be associated with it, dividing them
into disorders of the central nervous system, neck, thorax,
and abdomen. As the symptom may originate at so many
different sites, it is not surprising that views on its mechanism
have varied. It is often assumed to be some aberration of
respiratory rhythm. A. Kuntz2 described it as an involuntary
reflex, respiratory in nature and purely automonic, mediated
perhaps through respiratory centres in the brain stem.
Samuels' carried out fluoroscopic diaphragmatic studies in
great detail and thought that the respiratory, phrenic, and
hypothalamic sympathetic centres might combine to per-
form the work of a special cerebral centre. But M. R. Salem
and his colleagues, considering afferent impulses to pass
via the vagus, phrenic, and sympathetic pathways from T 6
to T 12, the efferent route being entirely phrenic, suggested
there might be a centre controlling hiccup in the cervical
cord between C 3 and C 5.

J. Newsom Davis' has now carried out an electrophysio-
logical investigation of persistent hiccup. Such a study is not
as easy as it may seem, for common hiccup is transient and
even persistent hiccup is often stopped by excitement or
other emotion-such as having electrophysiological studies
carried out. However, he has shown from his studies on
three persons that the diaphragm is not the only muscle
involved and that, though previously classed as a respiratory
reflex, hiccup has in fact only a minimal effect on ventilation.
Each spasm consists of synchronous bursts of activity in the
diaphragmatic and external (inspiratory) intercostal muscles,
with inhibition of expiratory intercostal activity. The glottis
is closed from just after its onset to after its completion, this
explaining the lack of ventilatory effect. Breath-holding (a
well-known remedy) and an increased Pco2 reduces frequency
but does not alter amplitude of hiccupping, while decreased
Pco. considerably increases amplitude without altering fre-
quency. He considers that hiccup is influenced by supraspin-
al mechanisms distinct from the paths for normal respiration,
and that whereas its behavioural significance is uncertain it
is more gastrointestinal than respiratory in nature.

Careful studies of this type are of great value in explaining
mechanisms, but much remains unexplained about the as-
sociation between this mechanism and known causes of
hiccup. Samuels' considered that many (presumably persist-
ent) cases had a psychogenic basis, but its occurrence in
association with general toxic states such as uraemia, local
gastrointestinal disturbances, and focal lesions of the brain
stem serves to emphasize how diverse can be its causes. It
is partly for this reason that the response to treatment shows
the well-known inverse relationship between the number of
methods recommended and the lasting effectiveness of any
one of them. Benzedrine, quinidine, inhalation of carbon
dioxide and oxygen, barbiturates, galvanism, ethyl chloride
sprays to the neck, deep anaesthesia, hypnosis, phrenic dis-
section and interruption, or sympathetic interruption all have
their advocates, and all fail in many cases, including phrenic
interruption-an interesting fact in view of Newsom Davis's
work.4 A. E. Gibbs5 found orphenadrine citrate helpful in
terminal cases, and A. H. Douthwaite6 advocated amitripty-
line, while some clinicians have found a combination of meto-
clopramide with chlorpromazine effective.
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Salem and his colleagues l 7 have developed a technique
of pharyngeal stimulation by the frictional movement of a
nasal catheter whose tip is accurately sited in the pharynx
opposite C 2 and 3, and reported that 148 out of 150
patients were relieved by this purely mechanical means. But
they agree that the effects of even this measure were only
temporary and repeat in their recommendations the familiar
lesson that if permanent relief is to be given the true cause
must be sought out. In view of the conditions associated
with so many cases of persistent hiccup this oft-repeated
exhortation has about it a ring of desperation. Neurophysio-
logical studies such as Newsom Davis's may open the door to
a more hopeful approach to treating the symptom when the
disease is beyond relief.
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Pneumonia in Atypical
Measles
Two types of vaccines have been used for immunization
against measles-a live (attenuated) vaccine and a killed
(inactivated) vaccine. The live vaccine is used in Great
Britain. The killed vaccine, which is now no longer avail-
able in this country, has two disadvantages. Firstly, it ap-
pears to give less protection than the live vaccine. Secondly,
severe atypical measles may result from exposure to natural
measles several years after receiving two or three injections
of the inactivated vaccine."

Atypical measles begins with two to three days of high
fever, cough, headache, myalgia, and abdominal pain. A
peripheral maculopapular rash usually follows on the limbs,
including the palms and soles. The rash spreads centripet-
ally, may be vesicular and petechial, and is often pruritic.
Oedema of the limbs is often present. The rash is unlike
that of ordinary measles because of its site of onset (feet
instead of hairline), its progression (towards the head instead
of away from it), its distribution (most dense in the lower
limbs and in creases), and its character (a mixture of papular,
petechial, vesicular, and urticarial components).
The pleura and lungs are often involved in the disease.3 4 6

The pneumonia is lobar or segmental in distribution. The
hilar nodes are usually enlarged and pleural effusion is fre-
quent. These abnormalities have been found in the majority
of patients examined by chest radiography during the illness.
The chest radiograph may remain abnormal long after
all other clinical evidence of the disease has cleared. Thus
L. W. Young and colleagues6 observed persistent pulmonary
shadowing in eight of their ten cases. Ill-defined nodular
shadows 1-5-4 cm across, located usually at the periphery
of the lungs, persisted during a follow-up of between one
and two years.

Atypical measles in response to wild measles virus has
been attributed to an altered immune reactivity, which is
known to occur in some recipients of killed measles vaccine.
Persons who have previously received killed vaccine may
show unusual local or systemic reactions when they subse-
quently receive attenuated live measles vaccine.7-10 A hyper-

sensitive state to both viral and non-viral antigenic compo-
nents of the vaccine may be induced." These abnormal
reactions have been attributed to delayed hypersensitivity
(type 4) and to Arthus (type 3) reactions. J. A. Bellanti and
colleagues'2 have reported that many recipients of killed
measles vaccine do not produce significant amounts of local
secretory gamma A antibody despite adequate serum anti-
body response. These authors suggest that infection of such
persons by natural measles results in replication of the virus
in the respiratory tract and an accelerated serum antibody
response, leading to the formation of immune complexes in
the lung with subsequent tissue injury. Thus the killed
vaccine may induce a condition of hypersensitivity rather
than immunity, resulting in atypical illness on subsequent
infection with natural virus or vaccination with live virus
vaccine.
An atypical illness has also been seen in people who have

previously been given killed respiratory syncytial virus
vaccine.'3 Since multiple injections of formalin-killed con-
centrated alum-absorbed measles vaccine are no longer used,
atypical measles is not likely to continue to occur. But there
is a need to clarify the mechanisms underlying the atypical
illness occurring in recipients of these two killed myxovirus
vaccines.
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Hepatic Porphyrias
The porphyrias are disorders of the biosynthesis of haem-
the pigment part of haemoglobin, cytochrome, and other
haemoproteins-in which there is overproduction of haem
precursors. They can be divided into hepatic and erythropoie-
tic types according to whether the site of disordered haem
synthesis is the liver or the bone marrow. The clinical features
and chemical differentiation of these disorders have been
reviewed.13 They were recently discussed at a conferepce4
in Cape Town, special attention being paid to the hepatic
porphyrias, which are a particularly important problem in
South Africa, where variegate and symptomatic porphyria
are commoner than elsewhere.
Of the hepatic porphyrias three are inherited as autosomal

dominants-acute intermittent porphyria, variegate por-
phyria, and hereditary coproporphyria-while one, sympto-
matic cutaneous hepatic porphyria ("porphyria cutanea
tarda"), usually occurs sporadically. The three inherited
hepatic porphyrias all have certain features in common. The
patients are subject to clinically similar acute abdominal and
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