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the patient's interpreter and support. Forty-two per cent re-
ceived under five days' speech therapy, which reflects the
important part played in speech therapy by assessment, as
these patients were judged to be unsuitable for treatment because
their defect was either minimal or too severe. Once accepted for
speech therapy patients tended to receive it for a longer time;
2100 of those treated were still receiving speech therapy more
than one year after the stroke, compared with 10",, of those
receiving physiotherapy and 600 of those receiving occupational
therapy.
The therapists' judgment of good progress as an indicator for

stopping treatment was similar for occupational therapy and
physiotherapy (37(" and 38)" of cases treated). Far fewer
patients, however, stopped physiotherapy than occupational
therapy and speech therapy because of lack of progress.
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Summary and conclusions

During 1964-9, 178 patients with subarachnoid haemor-
rhage from a single intracranial arterial aneurysm were
allocated at random to receive operative or conservative
treatment at an average of seven weeks after bleeding.
During the follow-up fatal rebleeding episodes occurred
in six of the 86 patients treated surgically and 16 of the 92
treated conservatively. This difference was significant.
Fatal rebleeding occurred on average 40 months after
the first episode. Deaths from all causes occurred in 17
of the 86 patients treated surgically and 22 of the 92
treated conservatively. Life-table analysis of the chances
of surviving 1, 5, and 11 years gave probabilities of
95 and 91%, 87 and 86%, and 76 and 75% in the two treat-
ment groups respectively. Of the 139 patients alive after a
mean follow-up of nine years, 130 (94%) were fully
independent in their daily lives, and only 43 (31%) were
unable to work. The method of treatment did not affect
the quality of survival.
The results show that fatal rebleeding may occur even

many years after the first episode. Nevertheless, if the
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patient is in good condition seven weeks after a haemor-
rhage from a single intracranial arterial aneurysm the
outcome is good irrespective of whether operation is
performed at this late stage.

Introduction

A few randomised clinical trials of surgery for intracranial
arterial aneurysm have been reported,"6 but data on long-term
follow-up are scarce.-9 We therefore report the results of a
follow-up of patients who had been included in a controlled
trial of late surgery for aneurysm an average of nine years
previously.4 The patients had been allocated to receive either
surgical or conservative treatment at an average of seven weeks
after the haemorrhage. Patients who survive in good condition
this long after a bleeding episode are already set on a recovery
course and are also likely to do well at operation. A decision to
operate at this late stage is thus not a foregone conclusion. The
results provide data on aneurysmal disease and its possible
association with other vascular disorders.

Patients and methods

Between 1 April 1964 and 31 March 1969, 178 patients with sub-
arachnoid haemorrhage from a single intracranial arterial aneurysm
were allocated at random to receive either operative or conservative
treatment. The rnean delay between the bleeding episode and the
decision to treat was seven weeks. Reasons for the delay were a shortage
of neurosurgical resources and an unawareness of the importance
of the time factor.
The patients were carefully matched for age, sex, blood pressure,

state of consciousness, and site of the aneurysm, according to the
principles of McKissock et al.'3 Eighty-six underwent surgery and
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92 were treated conservatively. Questionnaires were sent to the patients
once a year during the first five years and again in April 1976. All
the patients were traced, death certificates and necropsy records
being examined for those who had died.

Statistical comparisons were carried out with Student's t test, the
y2 test, and a life-table method.

Results

The mean duration of follow-up of the patients alive in April 1976
was 109 months. By then, 39 had died (table I). Six of the 86 patients
in the surgical group had fatal rebleeding; four of these had had un-
satisfactory operations, and one additional patient died in the post-
operative period. Sixteen fatal rebleeding episodes occurred among
the 92 patients treated conservatively (P <005). Fatal rebleeding
occurred on average 40 months after the first episode: the individual
times (in months) were 1, 3, 6, 44, 50, and 61 in the surgical group,
and 1, 1, 1, 1, 2, 2, 3, 4, 17, 57, 81, 85, 98, 104, 123, and 139 in the
group treated conservatively. Of the patients who died from rebleed-
ing, 12 were men and 10 women.
The mean age at the time of the initial haemorrhage was 40 years,

median 41. The mean age at death of those with fatal rebleeding was
43 years, median 45; and the mean age at death of patients dying
from other causes was 53 years, median 55. The incidence of re-
bleeding did not differ significantly with the site of the aneurysm-
namely, internal carotid, middle cerebral, or anterior communicating
artery.

Life-table analysis of the chances of survival in the surgical and
conservative-treatment groups gave probabilities of 95 and 91 0O
surviving one year, 87 and 86 surviving five years, and 76 and 75 o
surviving 11 years respectively (see figure).
Of the 139 patients alive at the end of the follow-up period, 65

TABLE I-Deathls fr-onm all cauises inl the twz0o tr-eatmlentlt gr-oups uip to April 1976

Reblecding Cardiovascular Cancer Violence Total
disease

Surgical 6 8 1 2 17
Conscrvative 16* 3 2 1 22

*Significancc of difference from surgical group: P <0 05.
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Life-table analysis of 178 patients witlh single intracranial arterial aneurysm
trcatcd surgically or conservatively after mean delay of seven weeks after
first bleed (exact figures for each year may be obtained from the authors).

TABLE II-Funtictlonal recovery in 139 survivors aifter meian follow-up period of
nintievyveas

Working Working Not
full-time capacity Working Total

reduccd

No treated surgicall ..36 14 19* 69
No treated conservativelv .. .. 29 17 24+ 70

TIotal 65 31 43 139

*Of these paticnts, 3 n-eeded assistance and 2 vsere completely disabled.
+Of these patients, 2 needed assistance and 2 svere completely disabled.

(47 %) had a normal working capacity, 31 (22 %) had a reduced work-
ing capacity, and 43 (31 %) were unable to work (table II). A total of
130 (94°') were fully independent in their daily lives, 5 (3-6°4)
required assistance, and 4 (2 9 %") were completely disabled. There
were no significant differences between the two treatment groups in
these respects.

Discussion

Even in the best health services delays may occur in referring
patients with subarachnoid haemorrhage for neurosurgical
treatment. Our evidence shows that even as late as seven weeks
after the initial haemorrhage operation reduces the risk of
recurrent bleeding, provided that the patient is in good condition
and has only one aneurysm. Our study was carried out during
1964-9, before the operating microscope and spring clips
became available. Operating conditions are probably better
now, which strengthens the case for operation. Even then, of the
86 patients in our series who were treated surgically, only one
died in the postoperative period.

Despite the significant difference in numbers of deaths from re-
bleeding, we were unable to reduce the total mortality significantly
by operation: in the surgical group more people died from cardio-
vascular disease, which evened out the small difference achieved
by surgery. This may be a specifically Finnish problem, as Finns
have the highest mortality in the world from cardiovascular
disease' " as well as the highest incidence of subarachnoid
haemorrhage.'2 13 Figures for cardiovascular disease in white
Americans are also high, so that our experience may well be
meaningful for this country; but British, Dutch, or Swedish
centres, for example, may find our results inapplicable. Cer-
tainly surgeons working elsewhere ought to treat figures from
one population or centre with caution. Moreover, they should be
particularly cautious when non-randomised series are compared.
For instance, our survival curve is better than that in Pakarinen's
population study12 1; our patients had already survived for
seven weeks and were all in good condition. Selection for
possible operation also selects for a favourable outcome without
operation.-,
The case for operation is further strengthened, despite the

similar overall mortality figures, by one other factor: deaths
from cardiovascular disease occurred in patients with an average
age of 53 years, while those from rebleeding occurred at an
average age of 43 years. Possibly a graded scale should be used,
reserving more aggressive treatment for younger patients, and
more conservative for the aged.

This study was supported by the Paavo Nurmi Foundation.
Detailed figures for each year of the life-table analysis may be

obtained from Dr Markku Kaste.
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