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almost invariable accompaniments. During severe attacks
more severe interference with the nervous system may result
in extensive paralysis, dysphagia, and aphonia.' I Recovery,
as the attack subsides, may be surprisingly rapid, but often
leaves considerable muscular wasting.
The picture presented to us of George III's illness shows

many of these features. Thus, starting at the age of 24,
it followed a chronic course with four or five major and
numerous minor episodes. Exacerbations were characterized
by severe abdominal colic, constipation, painful muscular
weakness, tachycardia, hoarseness, paraesthesia, hyper-
aesthesia, and mental disturbance, and they left him wasted,
weak, and aged. Epileptiform convulsions have often been
reported in cases of porphyria, as have diplopia and
nystagmus.4 These last two symptoms were in fact noted
during the King's last illness. His mental disturbance, to
which his physicians paid such attention, resembled that often
seen in acute porphyria, ranging as it did from insomnia,
emotional lability, delusions, and hallucinations to delirium
and convulsions. Notwithstanding the severity of such
episodes, recovery was rapid; " the suddenness of opposite
changes has been frequent and most remarkable," wrote
Greville. This feature, so impressive in the patient with
acute intermittent porphyria, frankly puzzled King George's
physicians, whose debate was whether he suffered from
" delirium " or " insanity." His case was unique. " Faith,
'twould seem as if the madman were the sanest here ! "I

The similarity to acute intermittent porphyria would seem
already to be impressive, but Drs. Macalpine and Hunter
can even refer to the recorded discolouration of King George
III's urine during his attacks. He was said to have passed
" bloody water " during 16 hours, of which " no tinge "
remained the following day. On another occasion " the water
is of a deeper colour-and leaves a pale blue ring upon the

glass near the upper surface." The usual description of the
urine in acute porphyria is like port wine, but purple
discolouration can also occur.

Finally there is the hereditary aspect. Acute intermittent
porphyria is a familial disease, and thus overt or latent cases
may be expected among relatives. George III was one of
nine sibs, three of whom died in their teens. His younger
sister, Caroline Matilda, died at the age of 24 after one
week's illness, which followed two similar but milder attacks.
The description of this illness given by Drs. Macalpine and
Hunter is in every way compatible with a fulminating attack
of acute intermittent porphyria and greatly strengthens their
thesis about the King's malady.

It would be interesting to know more about the other
members of the House of Hanover. George III, father of 15
children, was succeeded by his eldest son (George IV), who
survived his only legitimate child, Charlotte. The crown
then passed to the third son of George III, William, who
died in 1837 and was succeeded by Victoria, daughter of
Edward, the fourth son of George III. Drs. Macalpine and
Hunter point out that research into the medical histories of
the numerous members of the House of Hanover, many of
whom lived abroad, would be a major undertaking, but the
excellence of their present study and the high degree of
probability which must be accorded to their inference support
a hope that they may be persuaded to add yet another chapter
to complete this fascinating medical history.
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Aetiology of Intracranial Aneurysms
After H. M. Turnbull's pioneer observations' in 1914 it
became widely assumed that "berry" aneurysms on the
intracranial arteries are of congenital origin. When in 1930
W. D. Forbus2 showed that many of them arise at points of
arterial branching and in fact at sites where there are defects
in the medial muscular coat of the artery this theory gained
further support. But it did not explain why rupture of an
aneurysm, though occurring occasionally in children and
young adults, is commoner after the age of 40. Furthermore,
Forbus' found defects of the media in many cerebral vessels
and in other arteries which yet showed no evidence of
aneurysmal formation. In 1940 L. E. Glynn3 confirmed this
observation and pointed out that even when the medial coat
is defective the internal elastic lamina alone can withstand
very high pressures.

It was R. Carmichael4 in 1950 who suggested that forma-
tion of an aneurysm depends on a combination of two factors:
there must be a defect in the media or some other congenital
anomaly, but superimposed on it there must also be a lesion
of the internal elastic lamina at the same site. He suggested
that this second lesion is usually due to early atheroma. The
subsequent investigations of T. Crawford5 6 confirmed that
atherosclerosis is an important causative factor and also
suggested that many aneurysms show a steady increase in size.

Moreover, the importance of atherosclerosis in this connexion
is evident from the rarity of intracranial aneurysms in animals;
only three examples are on record-in a colt,' a llama,' and a
chimpanzee.9 Atheroma is uncommon in the cerebral vessels
of mammals and birds, though it has been found in the aorta
and coronary arteries of pigs,10 11 rabbits, hares, chinchillas,
and parrots,12 and in primates.1" On the other hand medial
defects in intracranial vessels have been found in the dog,
horse, cow, and rabbit.14-16

In an attempt to clarify further their aetiology and natural
history G. H. du Boulay'7 has recently reported a careful
analysis of the size and shape of 252 intracranial aneurysms
which were seen by angiography in 197 patients. Many
patients had more than one angiogram, and hence changes in
the shape and size of the aneurysms could be recorded. The
findings in these 197 patients (71 male, 125 female, 1
unrecorded) were compared with those in 100 consecutive
patients investigated for intracranial neoplasm. He found
arterial irregularity or narrowing due to atherosclerosis in
the carotid tree in 64 (35%) of 180 patients in the group
with aneurysm, whereas only 16% of the 100 patients with
intracranial neoplasm (who were of comparable age) showed
similar changes.
Du Boulay'7 also examined the circle of Willis of 32

mammals and 128 birds, in none of which was an aneurysm
found. Only in one circle was there evidence of macroscopic
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atheroma, though 9 of the 68 vessels which were studied
histologically showed microscopic arterial disease; how-
ever, medial defects of the muscular coat were found in
9 out of 20 mammals and in 4 out of 48 birds. His
general conclusion was that there must be a close associa-
tion between aneurysm and atherosclerosis. He was, however,
unable to explain the preponderance of aneurysms in women,
a finding also reported by others. He points out that the crude
death rate from stroke is also higher for women than for men.

While accepting that the close association of atherosclerosis
and intracranial aneurysm is not in itself proof that atheroma
is the prime cause of aneurysmal formation, du Boulay con-
sidered that it must be the most important factor. The
greater frequency of aneurysms on the intracranial arteries
than on those in other parts of the body is probably due to
concentration of the elastic tissue into the internal lamina,
where it is particularly vulnerable to the effects of atheroma;
weakness of the adventitia of intracranial arteries may be
another factor. He gave reasons for concluding that defects
in the media serve a physiological purpose, suggesting that
they prevent undue stenosis or distortion at the origin of
arterial branches during spasm of the parent vessel. Whatever
role these defects have in the formation of aneurysm, it must
surely be minor.
Apart from his conclusions on the aetiology of aneurysm

du Boulay records much of interest on their natural history.
He found simple unilocular aneurysms to be commoner in the
young, while multilocular aneurysms are more frequent
in older patients. Among 32 patients with multiple
aneurysms 18 had simple saccular expansions, as well as
irregular bilocular or multilocular ones. Hence, if aneurysms
begin with the formation of a small single sac, progressive
changes must affect different aneurysms in the same patient
at different rates, or else new aneurysms may form at
different stages. Arteriographic findings are reported which
suggested that in certain cases new aneurysms had formed
between two separate angiographic examinations. Established
aneurysms were also seen to undergo considerable changes,
such as dramatic expansion or the formation of new loculi. In
some cases loculi appeared and later suddenly disappeared.
Although multilocular aneurysms did not apparently lead to
haemorrhage more often than unilocular ones, it was never-
theless clear that the formation of new loculi often accom-
panied or preceded haemorrhage.

Angiography has greatly helped in the management of
patients with subarachnoid bleeding due to intracranial
aneurysm. This careful work of du Boulay's shows that when
carefully correlated with clinical and pathological studies it
may also throw some light on those factors which lead to
their formation and influence their growth.

Turnbull, H. M., Quart. 7. Med., 1914, 8, 201.
2 Forbus, W. D., Bull. Johns Hopk. Hosp., 1930, 47, 239.
Glynn, L. E., 7. Path. Bact., 1940, 51, 213.
Carmichael, R., ibid., 1950, 62, 1.
Crawford, T., Proc. roy. Soc. Med., 1959, 52, 537.

6 7. Neurol. Neurosurg. Psychiat., 1959, 22, 259.
Kdppen, Berl. Tierdrztl. Wschr., 1927, 43, 346.
Ask-Upmark, E., and Ingvar, D., Acta med. scand., 1950, 138, 15.
Stehbens, W. E., 7. Path. Bact., 1963, 86, 161.

'° Getty, R., 7. Amer. vet. med. Ass., 1962, 140, 1323.
Moreland, A. F., Clarkson, T. B., and Lofland, H. B., Arch. Path.
1963, 76, 203.

12 Finlayson, R., Symons, C., T.-W.-Fiennes, R. N., Brit. med. 7., 1962,
1, 501.

Innes, J. R. M., and Saunders, L. Z., Comparative Neuropathology,
1962. New York and London.' Stehbens, W. E., Nature (Lond.), 1957, 179, 327.16 Jennings, M. A., Florey, H. W., Stehbens, W. E., and French, J. E.,
7. Path. Bact., 1961, 81, 49.

Hassler, O., Acta psychiat. scand., 1961, 36, Suppl. No. 154.
du Boulay, G. H., Brit. 7. Radiol., 1965, 38, 721.

Incapacity for Work
The occupational mortality statistics published decennially by
the Registrar-General for England and Wales have long
illustrated the remarkable contrasts in death rates for people
in different occupations and social classes. Now the Ministry
of Pensions and National Insurance has added a large volume
of statistics relating incapacity from disease to occupation,
place of work, membership of sick-pay schemes, and other
factors.' It provides a mass of data that deserve careful
study, for correctly interpreted they can guide the decisions
that medical men must take in devising measures to protect
the health of men and women at work. But the difficulties
of drawing conclusions that are both fresh and valid from
studies of this kind are considerable.

Nearly 21 million people in Great Britain are covered by
National Insurance sickness benefit. They make about 9
million claims a year and lose about 300 million working
days through notified incapacity (i.e., spells of four days or
more). Bronchitis accounts for nearly 40 million of these
days, arthritis and rheumatism for 20 million, and psychoses
aind psychoneuroses for 27 million. The annual cost in
National Insurance is over £220m. Naturally much of this
sickness is unrelated to the patient's job, but differences
between sickness rates in various occupations are worth
investigating to find out whether illness can be prevented
by a change in environment, or a change of job for a particular
man or woman, or in some other way.
The Ministry's report is an attempt to provide information

which will be of help in improving conditions of work for the
individual and fitting the man to the job. It gives the results
of an investigation which covered the year ended 2 June
1962 and was carried out on a sample of the working
population of England and Wales and Scotland. The analyses
are based on National Insurance certificates of incapacity
for work lasting four days or more among a group of nearly
three-quarters of a million people. A preliminary check
had shown that the diagnoses given were sufficiently precise
to be used for the analysis required. Over the whole sample
28% of the men, 38% of the married women, and 34%
of the unmarried women experienced spells of incapacity for
work of four days or more.
Not surprisingly, the highest incidence of incapacity was

in those occupations which demand exceptional physical
effort such as mining and quarrying, and in those areas where
such occupations are located-mainly north-west of a line
joining the Severn and Humber estuaries. Of the men in these
occupations in the sample 51 % were incapacitated at least
once during the year, and the causes of the incapacity were
particularly high in a wide range of diseases, including mental
disease, respiratory and gastric disorders, hypertension,
dermatitis, and migraine. But clearly this excessive sickness
cannot necessarily be attributed to the occupation, for the
rigours of the job may be such that a man suffering attacks
of sciatica, for instance, might be unable to quarry slate yet
could struggle through his work in an office. Again, the
relationship between dermatitis and a man's work can be
exceedingly complex, as F. Ray Bettley has recently discussed.2
Low rates of incapacity were found among administrators
and managers (14%), professional and technical workers

1 Report on an Enquiry into the Incidence of Incapacity for Work, PartII : Inddence of Incapacity for Work in Different Areas and Occu-pations, 1965. H.M.S.O. £2 2s. net.2 Bettley, F. R., Brit. med. 7., 1965, 2, 1340.
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