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a new tumour-specific antigen or an isoantigen or even an
antigenic constituent of a passenger virus. Whatever com-
ponent of the tumour cell has provoked specific antibody forma-
tion, such antibody can be employed as a homing carrier for
cytoclastic chemicals. It is relevant that tumour-binding anti-
body, also of uncertain nature, has been detected in cases of
Burkitt's lymphoma (Klein, 1966); perhaps this would lend
itself to immunoradiotherapy of a human tumour.
Our results seem to be a promising beginning to the develop-

ment of immunoradiotherapy of cancer. Experiments are in
progress to determine the optimal timing of administration and
doses of antibody and radioactivity required to cure established
ascites tumour in mice. Other radioactive materials for con-
jugation with the antisera should be investigated and the possi-
bility of coupling antisera with nonradioactive cytotoxic
chemicals which are effective at cell surfaces-for example,
nitrogen mustard-should also be explored.

SUMMARY

An antiserum to Ehrlich carcinoma in Balb/c mice, produced
by immunizing rabbits, was found after appropriate absorptions
to bind specifically to the tumour cells in vitro. Binding was
confirmed by immunofluorescence and radioactive tracing; in the
presence of complement the serum was also observed to be cyto-
toxic to tumour cells in vitro. Mice inoculated with Ehrlich
ascites cells which had been incubated with the gammaglobulin
fraction of this antiserum coupled with 13 'I did not develop
tumour, and have remained healthy for several weeks. In
contrast, mice inoculated with tumour alone or with tumour
incubated with noniodinated antiserum, with or without com-
plement, or with iodinated nonimmune globulin invariably
developed ascites tumour and died within 14 days of
inoculation.

ADDENDUM.-Since going to press one of the four surviving
mice, which received Ehrlich ascites tumour treated with the
antitumour globulin coupled with 131I, died six weeks after
inoculation. At necropsy no tumour was identified anywhere in
the body, and death is attributed to extensive broncho-
pneumonia, the precise cause of which could not be ascertained;
there was no histological evidence of significant radiation
damage to abdominal organs or bone marrow. The other three
surviving mice are still alive and free from any sign of tumour
at ten weeks.
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Medical Memoranda

Normal Cerebral Function with Bilateral
Carotid Occlusion

Brit. med. J., 1967, 1, 93-94

Angiography has revealed a number of people with marked
stenosis of both internal carotid arteries, some with complete
occlusion of one side, who are leading active mental and physical
lives. However, those surviving with bilateral occlusion are
few. In many survival is measured only in days or weeks, and
most of those living longer remain severe mental and physical
invalids (Fisher, 1954 ; Clarke and Harrison, 1956 ; Alajouanine
et al., 1959; Groch et al., 1960; Meyer et al., 1960; Castaigne
et al., 1963). This gloomy picture is not, however, universal,
and, in rare cases, patients when young or where occlusion has
been gradual may live a sheltered existence for some years
(Groch et al., 1960; Doniger, 1963 ; Braud et al., 1965).
The following case is worth reporting because complete

occlusion of both internal carotid arteries, narrowing at the
origin of the right vertebral artery, and probable narrowing of
the basilar artery were proved angiographically. There was also
further evidence of widespread general arterial disease. Despite
this the patient had continued to earn his livelihood as a
laboratory technician and had taken examinations in two
subjects of the Higher National Certificate of Education.

CASE REPORT

A man of 47 first attended the neurological service in August
1965. Six months previously he had had sudden complete loss of
power in the right arm lasting 15 minutes, followed by persistent
numbness of the thumb and index and middle fingers. No dysphasia
occurred. Two months later he began to have brief attacks of
weakness and painful paraesthesia in the right face. On one
occasion this was accompanied by dysphasia. On two occasions on
bending his head backwards he had had transient amblyopia in
both eyes, mainly in the upper visual fields. His health was other-
wise good and he was at work and attending night classes up to the
time of admission.

Four years previously, while a chief technician in the R.A.F., he
had developed intermittent claudication after walking half a mile
(800 m.). Femoral angiograms at that time had shown marked
stenosis and vessels of irregular calibre, more marked on the left.
After a few weeks in hospital he had returned to full duty and
claimed that his symptom-free walking had gradually increased to
two miles (3.2 km.). Apart from two minor head injuries he had
had no other previous ill-health. He had served a full term in the
R.A.F., retiring about a year before he was first seen. The family
history revealed that his mother had died of hypertension at the
age of 39. There was no other cardiovascular or neurological
disease.
On examination his mental state was normal to clinical examina-

tion, and formal psychometric testing showed a superior intellectual
ability in both verbal and non-verbal fields. There were no indica-
tions of deterioration. He was right-handed, and there was no left-
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handedness in the family. There was no dysphasia. Tone was
increased in the right limbs but the plantar responses were both
flexor. The right face showed minimal weakness and there was some
astereognosis in the right hand. The optic discs and fundi were
normal. Common carotid, brachial, radial, and femoral pulses were
palpable ; dorsalis pedis and posterior tibials were absent in both
legs. Blood pressure was 160/90 mm. Hg. There was an apical
systolic ejection murmur. The electrocardiogram showed intra-
ventricular conduction delay and changes in chest leads, suggesting
coronary ischaemia. Haemoglobin was 14.1 g./100 ml.; W.B.C.
5,100/cu. mm; E.S.R. 11 mm. in one hour; blood urea 27 mg./'
100 ml.; serum cholesterol 212 mg./100 ml.; W.R. and Kahn test
were negative.

Bilateral carotid angiograms showed complete occlusion of both
internal carotid arteries at 1 cm. on the right and at 4 cm. on the
left above the bifurcation (Figs. 1 and 2). Bilateral retrograde
axillary angiograms showed a fairly sharp narrowing at the origin
of the right vertebral artery (Fig. 3). However, the artery was
dilated above this and a large volume of blood was carried via the
posterior communicating artery to the supratentorial circulation on
both sides. Subtraction films indicated a narrowing of the origin
of the basilar artery also (Fig. 4). The left vertebral artery showed
no filling from the subclavian but anomalous filling from the aorta.

Endarterectomy was not considered justified in view of the general
arterial disease, and the patient was discharged on a phenindione
anticoagulant regimen. He returned home to work as an engineer-
ing technician and has since taken mechanics and applied mathe-
matics in the Higher National Certificate of Education. He has had
no further neurological episodes during a year's follow-up.

COMMENT

This case mirrors closely that of Doniger (1963), a woman of
48, who, after 10 years of transient attacks of right hemiparesis
and partial amblyopia, was found angiographically to have corn-

plete occlusion of both internal carotids and a localized com-
plete block of the basilar artery with filling of the inferior and
superior cerebellar vessels via normal vertebrals and collaterals.
She was able to lead a normal home life, including the active
conducting of a local choir.
The onset of arterial disease at a comparatively young age

and the slow progress of occlusion or considerable intervals
between the closing of major vessels seem important factors in
allowing the establishment of the collateral blood supply neces-
sary for maintaining normal cerebral function. Our case shows
that this is possible even in the presence of widespread general
arterial disease. No histological evidence was available, but the
condition was thought to be that of so-called " pulseless
disease."

Application for reprints should be sent to Dr. C. W. M. Whitty,
Department of Neurology, Radcliffe Infirmary, Oxford.
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