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The question of whether there is an association between the
use of oral contraceptives and cerebrovascular accidents has
been bedevilled by the lack of accurate knowledge of the
frequency (or rarity) of such events in apparently healthy
young women who are neither pregnant nor in the puerperium
and who are not taking the " pill." Nevin et al. (1965) reviewed
a number of reports of cerebrovascular accidents associated with
the pill which have appeared in ones and twos, and in which,
quite naturally, no such comparison has been attempted. Those
who have made comparisons have based their findings either
upon deaths-for example, Winter (1965)-or upon arterio-
graphically proved vascular occlusions, such as in the very

important paper by Illis et al. (1965) from the National
Hospital. These authors were unable to demonstrate any

significant increase in these events in women taking oral contra-
ceptives. Undoubtedly, limiting the approach in this way

makes certain of an accurate diagnosis of vascular occlusion
even if the aetiology remains uncertain, but it has been our

experience that there are many more cases of young women,

either taking or not taking the pill, who present the clinical
picture of abrupt cerebrovascular insufficiency, but who recover,

either partially or sometimes completely, and who may show
disappointingly little on arteriographic study.
Deaths make headlines and stimulate coroners to more or

less guarded statements, but it is the non-fatal cases of incom-
plete hemiplegia of arterial type which come to the outpatient
clinics and cause concern to neurologists and general practi-
tioners alike, and the purpose of this paper is to record the
clinical experience of two neurologists whose combined practice
covers a wide area of the Birmingham region and its neigh-
bouring counties. It is not an attempt to draw hard-and-fast
conclusions, to prove a point statistically, or to start another
controversy. It is aimed at showing, however, that we are

seeing a type of case in recent years which, in our combined
experience, has not previously occurred with a comparable
degree of frequency.

Previous Experience

One of us (E. R. B.) has for many years been particularly
interested in the incidence and aetiology of cerebral arterial
lesions in healthy women under the age of 45, and this interest
became known to a large number of physicians in the areas
served, so that well before oral contraceptives were available
many such cases were seen and investigated.

Because of the fallacy of trying to make a diagnosis of
a cerebral thrombosis from the clinical picture alone, the criteria
must be stated on which it was assumed that the patient had
had an episode of cerebral arterial insufficiency. These criteria
have been applied to all cases in the present study.

1. The onset was sudden, though in some cases there had been
one or more very transient episodes in the weeks before the main
ictus, resembling it in pattern, but miniature in degree, such as is
common in the arterial occlusive problems of later life.

2. Headache was not a significant feature either before or after
the onset of the paralysis. Headache does not, of course, exclude
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arterial occlusion, but we did not wish to include cases which might
have been haemorrhagic or have been examples of hemiplegic
migraine.

3. No epileptic features accompanied the onset and no neck or

back pain or stiffness followed.
4. The distribution of hemiparesis followed one of the well-known

patterns of arterial insufficiency.
5. The paralysis was maximum within a very short time of onset,

with no, or minimal, loss of consciousness and a tendency towards
recovery from the first few days.

6. Recovery was either complete or there remained a ghost outline
of the picture as it had been at maximal disability.

7. Most of the patients had had cerebrospinal fluid examination
shortly after onset and no evidence of haemorrhage was shown.

8. Arteriography after a variable interval showed no vascular
anomalies or space-occupying lesions. Though frank occlusions
were shown in some cases, there was often only a suspicion of sparsity
of vessels in, for instance, one middle cerebral artery territory.

9. Air pictures, if carried out later, showed in hemiparetic cases a

slight enlargement of the affected ventricle, often with " peaking "

outwards towards the surface-such as is seen commonly after
internal carotid lesions in childhood or later life (Bickerstaff, 1964).

In the years 1954-63 inclusive the numbers of such cases

seen were 19 (E. R. B.) and 6 (J. MacD. H.), giving a total of
25 cases and an average incidence of 2-3 per year (see Table).
None of these was on any drug or preparation known to
influence vascular thrombosis.

Recent Experience

During 1964-6 the total number of new neurological patients
referred each year has remained constant, and indeed had been
approximately the same as in the preceding 8 to 10 years,

but in this period the number of arterial episodes of this type
in apparently healthy women under the age of 45, which might
have been expected to have been 6 to 8, was in fact 25. Of
these 25 patients 18 had been taking one or other of the oral
contraceptives, and seven, to the best of our knowledge, had not.
Thirteen of the 18 were below the age of 35.

Case Histories

Brief case histories of those patients using oral contraceptives
are given. For economy of space it should be assumed that
unless otherwise stated each patient has made a steady improve-
ment, and in the follow-up, ranging from three months to three
years, has had no further episodes, nor have there been any
new developments which might make one wish to alter the
clinical diagnosis.

Case 1.-Four months after starting oral contraceptives this

patient, aged 34, suddenly developed paralysis of the left side of the
face and left arm, together with a right Homer's syndrome. A

partial recovery followed and she was advised to discontinue the
oral contraceptives at once. This advice was ignored. Six months

later she abruptly developed aphasia, a right-sided hemianopia, and

paralysis of the right arm. After a week she made a partial recovery,
but showed marked pseudobulbar features with forced laughter and

crying. Right carotid arteriography at this stage showed no definite

abnormality, but on the left side there was a middle cerebral branch

occlusion. The vessel walls appeared normal.
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Oral Contraceptives-Bickerstaff and Holmes

Case 2.-Eight years before admission this patient, aged 33, had
once been reported to have a diastolic pressure of 100. Three weeks
before admission she suddenly developed weakness of the right arm

and leg lasting two hours and recovering completely. Seven days
later she suddenly developed a total right-sided paralysis and aphasia,
which gradually cleared. Arteriography showed narrowing of the
whole of the left-sided carotid tree, but no arterial disease. Her
relatives firmly denied that she used any contraceptive preparation,
but she had brought with her some pills which had been prescribed
for irregular menses-these turned out to be one of the oral contra-

ceptives. She remained considerably disabled.
Case 3.-This patient, aged 23, was perfectly well up to March

1965, by which time she had been using oral contraceptives for nine
months. Sudden onset of momentary left temporal pain was

followed by jargon dysphasia, right hemiplegia, and loss of sensa-

tion in the right side of the face, right arm, and right side of the
tongue, but no headache. These symptoms lasted 24 hours. Exam-
ination three weeks later still showed exaggeration of the right-sided
reflexes, but functional recovery was good.

Case 4.-This patient, aged 24, had been on oral contraceptives
for 12 months when she suddenly developed loss of sensation in the
right side of the face and right arm and jargon dysphasia. These
lasted for 48 hours and then cleared without headache. Three
months and four months later, while still on the preparation, she
had an identical though shorter-lived attack and recovered. Con-
traceptives were discontinued and she has remained well.

Case 5.-This patient, aged 26, had been entirely well until the
sudden onset of pain in the right side of the neck followed immediately
by numbness of the right side of the face and parasthesiae down the
left side of the body, accompanied by distortion of hearing, double
vision, slurring of speech, and hiccups. There was paralysis of the
right sixth and seventh cranial nerves. Four hours later a left
hemiplegia occurred, and in a further hour a tetraplegia and deep
coma. Consciousness returned the next day, but she was anarthric,
tetraplegic, and subject to decerebrate attacks on stimulation. C.S.F.
examination showed nothing abnormal. A right carotid arteriogram
was normal, but showed florid filling of the upper part of the basilar
artery suggesting vertebral insufficiency. Catheter studies suggested
than the left vertebral artery was anomalous at origin. The right
vertebral artery showed tapering and final complete occlusion high
in the neck. She died a month later. Necropsy revealed thrombosis
of the right vertebral artery at the point shown arteriographically,
with infarction of the right side of the brain stem. There was no

evidence of vascular disease or thrombus elsewhere. This patient
was referred to in a letter by Ehtishamuddin (1965). She had been
taking oral contraceptives for six months.

Case 6.-This patient, aged 32, had been on two types of oral
contraceptive for 14 months and had been perfectly well until June
1965, when she suddenly developed total flaccid paralysis of the
right side of the face and right arm with aphasia, all these features
gradually clearing over the next two months. The blood pressure

was labile during the illness but became quite normal, and relevant
investigations were negative. Arteriography was not performed.

Case 7.-This patient, aged 27, had been on an oral contraceptive
for several months. Three weeks before being seen she had developed
a sudden paralysis of the right side of the face and right arm and
leg which gradually resolved after three to four days. Examination
showed a right upper motor neurone facial weakness and an increase
of the right arm and leg reflexes.

Case 8.-After five months on an oral contraceptive this patient,
aged 36, suddenly developed a right hemiplegia and dysphasia. This
lasted seven days, and then rapidly recovered, leaving a residual
increase of the right-sided reflexes.

Case 9.-This patient, aged 31, had been on oral contraceptives
for one year. Abrupt onset of vertigo, vomiting, and marked ataxia
of gait occurred, accompanied by marked coarse tremor of head,
arms, and legs of the type seen in lesions of the red nucleus; in
addition there was marked emotional lability. Eye movements

showed spontaneous irregular vertical nystagmus; there was also
a coarse static tremor of all limbs increased by movement. Left
plantar reflex was abnormal. She recovered steadily over the next
six weeks.

Case 1o.-After being on oral contraceptives for two years, this
woman, aged 31, suddenly developed a distortion of sensation in the

occipital region, and this area became hyperaesthetic. Some
minutes later there occurred a ptosis of the right eyelid, diplopia,
and a left hemiparesis with loss of sensation; there was no headache.
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These symptoms remained for five days and then gradually improved,
but two months later she still had a mild weakness of the left side
with hyperreflexia and sensory loss but very little disability.

Case 11.-This patient, aged 36, had for about 15 years been
subject to attacks of typical focal migraine which might affect either
the right or left side and were associated with prolonged headache
and vomiting. Eighteen months before admission she started the
regular use of an oral contraceptive, and on 25 October 1966, having
been perfectly well, woke with gross weakness of the left side of the
face and left arm and foot, with some weakness of the thigh. There
were left-sided hyperreflexia and an extensor plantar. Right carotid
arteriography showed total occlusion of the right middle cerebral
artery but no other evidence of arterial disease or anomalies.

Case 12.-Nine months after starting oral contraceptives this
patient, aged 35, awoke one morning with complete right-sided hemi-
plegia and aphasia. Three days later her speech returned and seven
days after this her limbs became normal. Three weeks later there
was an increase of right-sided reflexes but no other signs.

Case 13.-This patient, aged 38, quitesuddenlydevelopedparalysis
of the right side of the body with dysphasia, but no headache or
disturbance of consciousness. C.S.F. was normal. Gradual
recovery to 'k place, leaving a considerable degree of disability six
months later. She had been on oral contraceptives for one year.
There had been a past history of hypertension.

Case 14.-In November 1965, 12 months after starting an oral
contraceptive, this woman, aged 45, suddenly developed tingling
throughout the right side of the body, accompanied by a brief period
of confusion and prolonged severe dysphasia. Over the next three
weeks she steadily improved, but three months later still had residual
expressive and receptive dysphasia of mild degree with increase of
the right-sided reflexes. C.S.F. at onset was normal.

Case 15.-This patient, aged 33, developed a profound right hemi-
plegia and aphasia quite suddenly in March 1966. Some degree of
improvement occurred in the next two months, but she still had
gross disability and marked expressive dysphasia. She had been on
oral contraceptives for 18 months but had stopped them shortly
before this ictus. Left-sided arteriography showed very thin vessels
in the carotid territory, no frank occlusion, and no evidence of
arterial disease otherwise.

Case 16.-This patient, aged 30, had been taking oral contracep-
tives for 12 months, during which time she had had a number of
episodes of flashing lights and impairment of vision throughout both
visual fields, followed sometimes by headache. On two occasions
she suddenly fell to the ground, probably *ithout impairment of
consciousness, but once with vertigo. She did not have convulsions.
Her diastolic pressure had once been reported as 110 mm. Hg. She
refused to stop the pill, and these attacks continued, having the
clinical features of transient brain-stem ischaemia. After three
months she finally agreed to stop the oral contraceptives but two
days later suddenly died. Necropsy shortly afterwards did not reveal
a structural cause for death, so that it cannot be confirmed that
there was ischaemia in the basilar artery territory ; but no cardiac
lesion was demonstrated, and the story is very suggestive.

Case 17.-This patient, aged 30, had been on oral contraceptives
for nine months, when she suddenly developed vertigo and tinnitus
in the left ear. Ten days later sudden vomiting was followed by
severe vertigo and ataxia, which lasted 24 hours and then ceased.
She was left with marked left-sided cerebellar ataxia ; this persisted
for three weeks and then gradually improved. The C.S.F. was
normal.

Case 18.-A 41-year-old woman, entirely healthy until Decem-
ber 1966, suddenly developed blurred vision passing on in a few
seconds to total blindness, accompanied by slight vertigo and definite
ataxia. Blindness was total for 24 hours, followed by partial recovery
in the next 24 hours, leaving her with a persistent macula-sparing
congruous left homonymous hemianopia. The C.S.F. was normal.
She had been using oral contraceptives for two years.

Analysis of Clinical Material

These cases have been analysed with respect to the prepara-
tion used, the length of time it had been taken previous to

the episode, and the particular arterial territory involved. There

was no predominance of any one variety of oral contraceptive
preparation. The periods of use of the pill ranged from three
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months to two years, about half of the subjects having been
using it for less than nine months. In two cases the prepara-

tion had been discontinued a few days before the onset of the
condition.
The arterial territory involved was the middle cerebral (or

internal carotid) in 12 cases (in two of which both middle
cerebrals were affected at different times) and the vertebrobasilar
circulation in six.

In the, days and weeks before the development of the full
picture, several patients had had warning symptoms suggestive
of relative ischaemia affecting the same territory as the final
episode.
We inquired into the previous history of vascular disease-

such as toxaemia of pregnancy-of previous neurological disease,
and of migraine. From this emerged one fact only-that in
four of the patients there had been some occasion in the past
in which a diastolic pressure above the usual range for the age

had been recorded on one or two occasions. A previous history
of migraine was not more common than in the general popula-
tion, though one patient had had " focal " migrainous attacks
involving the same territory as the ultimate thrombosis.

Discussion

The fallacies of trying to draw valid conclusions from an

experience of this size are many and obvious. In several cases
there must be doubts about diagnostic accuracy, particularly in
Case 16, and these we cannot deny, except that in every way
the cases not proved resembled those that were proved. The fact
that one has an interest in a subject sooner or later stimulates
the referral of relevant material, but this is set off to some
degree by the long-standing interest of one of us before the
advent of oral contraceptives. We cannot claim complete
coverage of this type of clinical material in the area we serve,
but this deficiency would affect both types of case. We cannot
make a confident statement on whether the frequency of cerebral
lschaemic episodes in young women is gradually increasing in
this area, nor on the effect that increasing knowledge of the
availability of diagnostic facilities has on the number of cases

referred; nor have we included an analysis in our practices
of cerebrovascular accidents in later age groups to see if there
has been any increase. Such figures would not represent the
true incidence, for one of us, being based on a highly specialized
unit, tends to see only those " strokes " which have something
very unusual about them-such as a very early age of onset.
Though it seemed in 1963-4 that an increase in young non-pill-
takers was occurring (see Table) this was not maintained in the

next three years, and the total number of neurological cases
referred has remained constant.

Female Patients Under the Age of 45 Referred twith Episodes of Cerebral
Artenal Insufficiency

Ye" NO. Not Using Oral No. Using Oral TotalContraceptives Contraceptives

1954 2 _ 2
1955 1 - 1
1956 2 2
1957 4 4
1958 3 3
19592 - 2
1960 1 - 1
1961 2 2
162 4 4
1963 4 - 4
1964 2 4 6
1965 2 4 6
1966 3 10 13

We feel it is impossible to ignore this experience despite the
many deficiencies in the statistics of the study. It seems that
in some way these preparations may predispose to vascular
insufficiency. How this may be is very far from clear. The
lesions have been arterial and not venous. There has been
no evidence of venous thrombosis elsewhere from which emboli
might have originated. There was nothing in the cases studied

ByinsH
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at necropsy or by arteriography to suggest the development of
arteriosclerotic plaques. Yet areas of brain supplied by par-

ticular arteries suddenly lost their function and in many cases

recovered it quite quickly, suggesting either the development
and release of intense vasoconstriction or the passage of small
emboli.

Caspary and Peberdy (1965) showed an increase in platelet
stickiness in women on the pill, but this was significant only in
the presence of an encephalitogenic agent-an artificial situation,
unless one postulates the necessity of two or more unknown
factors working on the particular patients in whom arterial
lesions develop. Wynn and Doar (1966) have shown changes
in carbohydrate metabolism in 20% of patients similar to those
seen in steroid diabetes; and Keen et al. (1965) have shown an

increased incidence of vascular accidents in asymptomatic
diabetes. Wynn et al. (1966) have shown changes in serum

triglycerides to figures resembling those seen in men, and raised
the possibility of some relation to the development of atheroma.
In this connexion a striking feature of our arteriographic studies
and the fatal cases was the complete absence of atheroma even

in an occluded vessel.
Arteriographically, several of our cases showed marked

narrowing rather than occlusion of the arterial tree. This is
very difficult to assess and explain, as some of these pictures
were taken a considerable time after the onset of the hemiplegia.
It is, however, worth noting that it has been the experience of
one of us (E. R. B.), in contrast in some respects to that of
Whitty et al. (1966), that many patients subject to migraine have
had their symptoms markedly increased by the use of oral
contraceptives, and in some of them migraine has started for
the first time. One of our colleagues, Dr. Michael Small, has
allowed us to refer to a nurse who, while subject to migrainous
headaches in the past. developed focal hemiplegic migraine when
taking oral contraceptives. This stopped as soon as she ceased
taking the preparation, started again as soon 'as she recom-
menced, and stopped once more on ceasing. Another nurse,
aged 35, four months after starting oral contraceptives was
wakened in the night by severe headache, and within the next
10 minutes developed heaviness of the right arm and leg, stiffness
of the right side of the face, and dysphasia. This lasted two
hours and then cleared up, to be repeated 12 days later. She
had never had migrainous episodes before, but she discontinued
the preparation and has had no further trouble.

It seems that some effect on the behaviour of the arterial
wall may have to be postulated, and, as suggested earlier, it
may be the combination of this with alteration in the clotting
mechanism and possibly some other factor quite unknown

which determines whether a particular individual will suffer
this particular side-effect.

Use of Oral Contraceptives

Population control is essential and oral contraceptives have
been shown to be effective, and acceptable even inl unsophisti-
cated communities. If there is a significant incidence of
cerebrovascular accidents this must also be weighed against the
dangers of pregnancy and the puerperium itself, during which
cerebrovascular accidents are by no means uncommon, and the
risks of multiple pregnancies in particular.
Our plea is not that oral contraceptives should be condemned

or withdrawn, and certainly not that the search for effective
preparations which might have less general hormonal influence
should be in any way discouraged, but that the potential relation
of the present preparations with cerebrovascular complications
should not be underestimated. In the British Medical 7ournal
(1964) an answer to a question started with the following
words: " The suspicion that the use of oral contraceptives pre-
disposes to thromboembolic disease can no longer be enter-
tained." We cannot subscribe to this view, and we believe that
every care should be taken to try to avoid prescribing the pill
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for women who might offer a potential risk within the range
of our very limited knowledge.

Great care should be taken with each patient to determine
the pattern of arterial incidents in the family history; the past
history of vascular episodes in the patient herself, including any
event which might have represented cerebral arterial
insufficiency even if it were never explained; a history of
toxaemia of pregnancy, venous thrombosis, etc.; any past
suggestion of hypertension; and any suggestion of hemiparetic
migrainous attacks. We suggest that the presence of such
events in the patient's history, many of which might be thought
by some to be a reason for recommending the pill, should be
regarded as a contraindication. If a patient taking an oral
contraceptive begins to have episodes of loss of motor or sensory
function corresponding to the supply of a cerebral artery, we
would regard these as danger signals and would suggest that
that method of contraception be discontinued from that day
onwards. This is likely to affect only a very small number of
the many thousands using oral contraceptives, and, even though
the precaution may be unjustified in that particular patient,
we are not yet sufficiently knowledgeable to be able to assess the
danger with certainty, and it must surely be wiser to follow this
course of action than to allow hemiplegia or aphasia to develop
at the age of 25.

Summary
Episodes of acute cerebral arterial insufficiency occurring in

otherwise healthy women below the age of 45 have been studied
before and after the introduction of oral contraceptives.

In the 10 years before 1964 25 such patients were seen in
whom investigation showed no evidence of vascular anomalies,
cardiac or renal disease, or hypertension.

In the three years 1964-6 the number of such cases referred
was 25. Eighteen of these 25 patients had been taking one or
other of the oral contraceptives.

Publicity regarding side-effects of the pill, local knowledge
of our interest, and increasing awareness of the type of case
needing full investigation may all have caused misleading infla-
tion of these figures, but it is suggested that there is an apparent
association between the use of oral contraceptives and the
increased number of episodes of cerebral arterial insufficiency
that cannot be disregarded, and certain factors are discussed
which in the light of present knowledge might contraindicate
their use or warrant their discontinuation in individual
patients.

We wish to thank our colleagues, Mr. J. M. Small and Dr. I. A.
Guest, for allowing one of us to see two patients originally admitted
under their care, and the many physicians and general practitioners
in the Birmingham region who have referred the other cases over
the past 13 years.

REFERENCES

Bickerstaff, E. R. (1964). Brt. med. Y., 2, 82.
Brit. med. 7., 1964, 2, 38.
Caspary, E. A., and Peberdy, M. (1965). Lancet, 1, 1142.
Ehulshamuddin, M. (1965). Brt. med. 7., 1, 921.
Illis, L., Kocen, R. S., McDonald, W. I., and Mondkar, V. P. (1965).

Ibid., 2, 1164.
Keen, H., Rose, G., Pyke, D. A., Boyns, D., Chlouverakis, C., aid

Mistry, S. (1965). Lancet, 2, 505.
Nevin, N. C., Elmes, P. C., and Weaver, J. A. (1965). Brit. med. 7., 1,

1586.
Whitty, C. W. M., Hockaday, J. M., and Whitty, M. M. (1966). Lance

1, 856.
Winter, I. C. (1965). Metabolism, 14, 422.
Wynn, V., and Doar, J. W. H. (1966). Lancet, 2, 715.

- and Mills, G. L. (1966). Ibid., 2, 720.

Treatment of Childhood Depression with Antidepressant Drugs

EVA A. FROMMER,* M.B., B.S., D.C.H., D.P.M.

Brit. med. Y., 1967, 1, 729-732

Depressive illness in childhood is probably much commoner
than is generally realized. The presenting symptoms may be
deceptive and misleading, as they often appear to be physical
rather than psychological in origin; or else an alteration in
personality in the child is mistakenly attributed to a failure
to pull himself together and unwillingness to accept advice and
help.

Depression should be suspected in children who complain
of non-specific recurrent abdominal pain, headache, sleep diffi-
culties and irrational fears, or mood disturbances such as
irritability, unaccountable tearfulness, and associated outbursts
of temper. Such children often develop sudden difficulty in
social adjustments, which previously were normal; they may
either withdraw themselves from the family circle and former
friends or display outright aggressive and antisocial behaviour
(Frieze, 1965). There is often apparently inexplicable failure
at school; this causes further misery if it is attributed to a lack
of effort, and the underlying depressive illness remains unrecog-
nized. Such symptoms tend to be dismissed as " functional"
or classed as a "behaviour disorder," and phenobarbitone is
commonly prescribed as a general sedative. From the psychi-
11tric point of view the emphasis so far has been on treating the

'er and her relation to the child, rather than the depressive

illness of the child himself, though, as this paper shows, it is
often a depressive illness that lies at the root of the difficulties
in the mother-child relations.
Because of the success of antidepressant drugs in depressed

and anxious adults of good previous personality with very
similar symptoms (Sargant and Dally, 1962), and the promising
results observed in a pilot study in children, a comparison of
the effects of phenobarbitone against a combination of phenelzine
(Nardil) and chlordiazepoxide (Librium) was made in a group
of children whose symptoms were thought to be depressive in
origin. Forty-one children (17 boys, 24 girls) out of more
than 200 seen in the child-psychiatry clinic at St. Thomas's
Hospital during the 15 months while the trial was in progress
were originally included in this study, and fortunately no fewer
than 32 completed it.

The Children
The age range of the children was 9 to 15 years; puberty

had come early to a few, but the majority were still prepubertal
and physically immature. Two distinct clinical groups emerged,
which for convenience are here termed the "phobic" group
and the " mood disorder " group (Table 1).
The children in the phobic group were generally afraid of

parting from their mother or going out of the house, and-in~chargC, Child Psychitfic Clinic, St. Thomasus Hospital,
' E.1.
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