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CEREBROMENINGEAL HEMORRHAGE

ANALYSIS OF AUTOPSIES PERFORMED OVER A 10-YEAR PERIOD

NELSON MARTELLI* — BENEDICTO OSCAR COLLI*
JOAO ALBERTO ASSIRATI JR.¥%¥ — HELIO RUBENS MACHADO **

SUMMARY — A study was conducted on the medical reeords of 353 patients who died of
a subarachnoid hemorrhage (SAH) and who were submitted (o autepsy over the last 10
years, SAH was associated with arterial hypertension in 180 (51¢%) eases, with ruptured
aneurysms in 102 (28.9%), and with other pathologies in 71 (20.1%). The patients with
hemorrhage assoclated with arterial hypertension were mostly males, and those with
hemorrhage due to aneurysms were mostly females. Of the patients with aneurysms, 36
(85.3%:) had aneurysms in the anterior communicating artery, 30 (29.4%) in the internal
carotid artery, and 23 (22.89%) in the middle cerebral artery. Among the patients with
aneurysms who suffered rebleeding and vasospasm, 59.19% and 61.5%, respectively, wers
clasgified as grade I and II upen admission, and all evolved ioward grade IV after these
complications, Vascspasm predominated from the 3rd to the 16th day after hemorrhage,
and rebleeding from the 9 to 16th day and both were most freguent among patients with
aneurysms of the anterior communicant artery. 8ixty eight pereent of the patients with
aneurysms died during the first 9 days after hemorrhage, Because of our conduct was to
operate systematically late, a considerable number of patients lost the oportunity 1o be
treated surgically with possible favorable evolution due to vasospasm or rebleeding.

Hemorragia cercbromeningea: anilise de autdépsias em periodo de 10 anos.

RESUMO — TForam analisados 3853 pacientes que faleceram por hemorragia subaracnéidea
autopsiados nos 1iltimos 10 anos no Hospital das Clinicas da Faculdade de DMedicina de
Ribeirfiec Prete. A hemorragia subaracndidea estava associada a hipertensdo arterial em 180
casos, a rupturs de agneurismas em 102 e a ocutras patologiag em 71 casos. O sexo masculino
predominou nos pacientes com hemorragia associada a hipertensio arterial ¢ o feminino nas
hemorragias por ruptura de aneurismas, As hemorragias associadas a hipertensio arterial
predominaram em faixas etdrias mais altas em relacic as hemorragias por aneurismas. Deos
pacientes com aneurismas, 36 (85,3%%) apresentaram aneurismas no complexo cerebral ante-
rior/comunicante anterior, 30 (29,4%) na cardotida interna e 23 (22,59:) na cerebral média.
Nos casos de aneurismas, o vasoegpasmeo predominou ho periodo do 3¢ ao 100 dia e o ressan-
gramento predominou no periodo do 9 ao I6v e respectivamente 59,19 e 61,5¢% desses
pacientes apresentaram-se nos graus I e II na admissio e evoluiram para o grau IV apos
estas intercorréncias, Ambas as intercorréncias foram mails freqlientes entre os pacientes
com aneurismas do complexo cerebral anterior/comunicante anterior. Sessenta e coito por
cento dog dbitos por aneurismas ocorreram hos 9 primeirgos dias apos a hemorragia. 0Os
pacientes admitidos em grau I e II e gue sofreram vasoespasmo oOu ressangramento e gue
poderiam beneficiar-se do tratamento cimirgico precoce nio tiveram esta oportunidade porque
a nossa conduta naquela época era de operar sistematicamente no final da segunda ou no
Inicio da terceira semana apds a hemorragia subaracndidea.
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The natural history of subarachnoid hemorrhages started to be better understood
after the publication of important papers in the fitties and sixties 1.2:10-12 and especially
after the divuigation of tue resuits obtained by the Cooperative Study of Intracranial
Aneurysms ana Suvarachneid Hemoirhage, which involved an extensive review of the
literature 16 and an exhaustive study of large numbers of patients from all points of
view, including an epidemiological one 7-2.1415,  Further data were obtained in a
second Cooperative Study of Aneurysms 5.6

However, little has been published on this topic in Brazil, except for the
characteristics of series of patients with aneurysms or arteriovenous maliormations
submitted to surgical treatment. The objective of the present study was to collect
epidemiologic data concerning a group of patients who died of spontaneous subarach-
noid hemorrhage or of complications thereof and who were submited to autopsy.
Special emphasis was placed on patients who had a subarachnoid hemorrhage due
to rupture of aneurysms.

MATERIAL AND METHODS

We analyzed retrospectively the medical records of 353 patients whe died of spontaneous
subarachnoid hemorrhage and who were submitted to autopsy at the University Hospital,
Faculty of Medicine of Ribeirdo Preto, from January 1976 to May 1885 These patients
represented 6.1%% of all autopsies pertormmed doring this period (5788).

Distribution by age, sex and color, the possible eticlogies of the hemorrhage and the
associated pathologies were investigated. The patients were classified in 3 groups with
respect to the possible etiologies of subarachnoid hemorrhage: 1) hemorrhage associated
with chronic arterial hypertension; 2) hemorrhage due to ruptured imtracranial aneurysms:
3) hemorrhage due o other causes. In group 2 we also investigated the localization
of the aneurysms, the interval between hemorrhage and hospitalization, the neurological
state of the patient uvpon admission, the interval between hemeorrhage and death, and the
occurrence of further bleeding and/or vasospasm during evelution. The neurological state of
the patients was classified according to Hunt and Iess (2).

Data were analyzed statistically by confidence intervals, and the comparisons concerning
distribution by age, sex and color were made using as reference the characteristics of the
population of the State of S8o0 Paulo provided by the Demographic Census of 1980 (Brazilian
Institute of Geography and Statistics) (4).

RESULTS

The 353 patients studied were subdivided into three groups according to the possible
etiology of the subarachnoid hemorrhage, Group I consisted of the patients for whom it
was possible to detect chronic arterial hyperiension based on medical history, physical exa-
mination or autopsy findings (180 patients). Group 2 congisted of patients who suffered
hemorrhage due to ruptured aneurysms (102 patients). Group 3 consisted of the patients
who suffered subarachneid hemorrhage due to other causes (71 patients).

The age distribution of the 353 patlents by etiology and sex is shown in Table 1. No
significant sex differences occurred in group 3. Among group 1 patients (subarachnoid
hemorrhage associated with chronic arterial hypertension), there was a significant predo-
minance of males (1.8:1), and among group 2 patients (hemorrhage due to ruptured aneurysms)
there wag a significant predominance of females (1.5:1). Ovwerall age distribution showed a
higher frequency of patients aged 40 to 50 years (46.79). The mosi frequent age distribution
of group 1 patients was 40 to 60 years (52.09%), and the most frequent age distribution of
groups 2 and 3 was 20 to 60 years (86.3 and 66.29:), with a peak between 40 and G4
years for patients with aneurysms and with ne defined peak for patients with hemorrhage
due to other causes., Figure I shows a comparative summary of age distribution by eticlogy.
Figure 2 shows the distribution of patients with subarachnoid hemorrhage by color, etiology
and sex. Yearly patient distribution was 24, 23, 28, 32, 31, 46, 45, 52, 57, and 1% for the
years from 1276 to 1985, respectively. Only the first 5 months of 1985 were analyzed.

The distribution of the pathologies associated with the subarachnoid hemorrhage,
exciuding those caused by ruptured anheurysms, are shown in Figure 3. The most frequent
associated pathology was chronic arterial hypertension, isolated (34.3%) or in combination
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Fig, 1 — Age distribution of 353 pafients with subarachnoid hemorrhage (SAH).
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with other pathologies (16.79%). 1In the group of pathologies associated with arterial hyper-
tepsion, 1 case each of diabetes, adrenal adenoma, toxie goiter and hepatic necrosis was
observed. The pathologies most frequently associated with subarachnoid hemorrhage in
the absence of arterial hypertension were blood dyscrasias (6.5%), and 1 case each of granu-
lomatosis, septicemia, endocarditis and arteriovenous 1nalformation was observed in the
group of other associated pathologies, Twenty four of the 3563 patients (6.8%) showed
no pathology associated with subarachnoid hemorrhage. Figure 4 shows the distribution of
secondary pathologies associated with subarachnoid bhemorrhage due fo ruptured aneurysms.
One hundred patients had congenital aneurysms and 2 had atherssclerotic aneurysms. The
most frequently associated seecondary pathology was chronic arterial hypertension (48%). 1In
4 patients with chronic arterial hypertension associated with congenital nephropathies, the
latler were pelyeystic kidneys.



170 Arq. Neuro-Psigquinl, (8do Paulo/ 46(2) 1988

130+
[
w
15}
<
[
w
o
x
L
[as]
=
2
=
Lo o . .
¥ § 2 % I g g1 ¥ 7 5 3 B 585
g Z g 4 =¥ £ 22 L =« =« 5 I £I%
¥ ¢ 2 8 5 ® &£ , 2 g 5 "8
8 § 8§ 3§ w2 = 3 3 ¥or
-] S B “ B - 3 8 w
E ¥ I = a & w g «
3] < =
o W o
¥ K
L |
ARTERIAL HYPERTENSION
J
ASSCCIATED PATHOLOGIES
Fig. 3 — Distribution of associated pathologies aomong the patients with subarachnoid

hemorrhage exciuding those with hemorrhoage due fo aneurysmas,

60+
v
w50
w)
X
< 404
(Y9
© 304
o
B 201
=
2 1o
w Jon wn = QN bad LR > OEJIZ
2 z a5 n W w> : T Zwndo
=) o [ o o cT < 1+ - - ogE®
= =z 2 @ o Sk [+ 9 W n 4 @z
w w a3l QO m w O gy w
g8 3 5 3o% & «f @ © zxk
g 2 © <« T 7 © & Qadf
éx & ) r 4 T o440
[+ 8 & < o (8] a4 5 e
Woow w oy I
S z T
< [
«
[ ")
ARTERIAL HYPERTENSION
L )
PATHOLOGIES
Fig. 4 —— Distribution of associated pathologies in 102 cases of subarachnoid hemorrhage

due to aneurysms,



Cerchromeninge@l hemorrhoge 17l

The ruplured aneurysms were located as follows: 36 (35.3%) in the communicant/anteriol
cerebral artery complex, 3¢ (29.49%) in the internal carouid artery, 23 (22.6%) in the middie
cerebral artery, 4§ {(4.9%) in the basilar artery, 1 in the distal anterior cerebral artery, and
1 in the posterior cerchral artery. In 6 cases (5.89%) the location of the ruptured aneurysm
was not specified. In 93 cases (91,29%) there was a single aneurysm, and in 9 (8.8%)
there were 2 or more aneurysms, Five of the patients with multiple aneurysms had an
aneurysm of the anterior cerebral/anterior communicant artery complex, and in 4 of them
this was the aneurysm that ruptured.

Figure 5 shows the distribution of patients with subarachnoid hemorrhage according
to clinical condition upon admission; 27.4% were in grades I and II, 25.5% in grade III,
and 47.1% in grades IV and V. Table 2 shows the distribution of patients with subarachnoid
hemorrhage due to ruptured uneurysms who suffered further bleeding or vasospasm during
evolution. The second bleeding episode was more frequent 9 to 16 days after hemorrhage
(53.8%) and the vasospasm 3 1o 10 days after hemorrhage (54.29%). The distribution of
patients with subarachnoid hemorrhage due to ruptured aneurysms who suffered further
bieeding or a vasal spasm in relation to the clinical condition preceding and following
these events is shown in TFigure 6. Before the second bleeding episode, 61.5% of the
patients had been classified as grades I and II, and 59.19% of those who suffered a
vasospasm had been classified as grade I and 1I, After the second bleeding episode or
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Pig. 5 — Clinical state of the patients with subarachnoid hemorrhage at admission (Hunt

& Hess, 1968).
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vagsoapasm all patients were classified ag grade IV. The Jdistribution of patients with
subarachnoid hemorrhage due to ruptured aneurysms according the interval hetween
hemcrrhage and death is shown in Table 3. Mortality was 359 during the first 3 days
and 54% during the first 6 days. Considering the aneurysms located in the middle cerebral
artery, 52.2% of all deaths occurred during the first 3 days, whereas for the aneurysms
located in the anterior cerebral/anterior communicant artery complex, 42.9% of all deaths
vecurred 3 to 8§ days after hemorrhage.

Interval (Days)

Site of
aneurysm 0—3 3—6 6—9 9—12 12—15 15—18 1821 21 Total

ACoA/ACA — 1 — 4 2 — 1 - 8

MCA 1 1 —— - — —_ - — 2

Rebleeding ICA — — 1 — — — — 1 2
Ba — — - —~ — - 1 — 1

Total 1 2 1 4 2 — 2 1 13

ACoA/ACA 1 4 B 1 2 — 1 — 14

MCA 1 — — — 1 — — 2

Vasospasm ICA 1 3 1 2 — — — — 7
NI — — — — 1 _— — — 1

Total 3 7 6 3 4 _— 1 — 24

Table 2 — Distribution of 100 palienis with subarachnoid hemorrhuge due to aneurysm rupture
that rebleeded or had vasosposm according the site ul tke anenrysm und the interval from
the first hemorrhape to these events. ACoA, anterior communicating artery; ACA, anterior
cerebral artery; MCA, middle cerebral artery; BA, basilar artery, NI, not identified.

Interval (Days)

Site of T I
Ansurysm 0—3 3—6 —9 9—12 12—15 15—18 1821 pal Total
PCoA 4 3 1 1 T 1 1 1 13
CAB — 2 — — — — — -— 2
ICA 5 — 3 2 1 - — 3 14
ACoA/ACA 5 9 4 2 3 3 3 6 35
MCA 12 4 3 — 1 1 1 1 23
PcA 1 — - — — — — — 1
BA 3 — H — _ - 1 e 5
PCA 1 — — — —m -— — — 1
NI 4 1 — — — 1 — — 6
Total 35 19 12 ] 6 6 3 11 100
Table 3 -— Distribufion of 100 cases with subarachnoid hemorrhage due to aneurysm runture

decording to the site of the wnewrysm and the intervil from hemorvhage to death.
P(od, posterior communicating artery; CAB, carotid artery bifurcation; IC4, internal
carotid artery; ACod, anferior communicating artery; ACA, anterior cerebral arlery;
MCA, middle cerebral arfery; PcA, pericallosal artery; BA, basilar artery; PCA, posterior
cerebral artery; NI, mot identified.
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COMMENTS

The distribution of the 353 patients studied was similar for both sexes and did
not differ from the control population in terms of sex. In terms of etiology, in the
group of patients with hemorrhage associated with chronic arterial hypertension
there was a 1.8:1 male predominance. This predominance persisted throughout the
varicus decades of life, except for the seventh, in which the distribution was similar
for both sexes. An appropriate interpretation of these data is made difficult by the
lack of data showing the real distribution of chronic arterial hypertension in our
population. In the group of patients with hemorrhage due to ruptured aneurysms
there was female predominance (1.5:1) over the various decades of life (Table 1),
except for the 4th and 7th, for which the distribution was similar, and for the 5th,
in which there was a slight male predominance. Even though overall distribution
of the present cases was similar to that reported by the Cooperative Study?, distri-
bution by decade of life was different since the Cooperative Study reported male
predominance during the first four decades. In the group of patients with hemorrhage
due to other causes there was no significant difference in distribuition by sex, except
for female predominance during the third decade (2.2:1) and for male predominance
during the fourth decade (1.7:1). Overall distribution was similar to that reported
by the Cooperative Study 7 but there was a difference in distribution by decade
of life (male predominance below 20 years and female predominance above TQ years).

The age distribution of the patients studied showed predominance of subarach-
noid hemorrhage in the 40 to 50 year group (47.6%), a predominance that is especially
outstanding when we compare this series with the age distribution of the population
in the State of Sdo Paulo, in which 77.1¢¢ of all individuals are less than 40 years
old. The distribution shown by the patients studied in the 40 to 60 year range is
similar to that reported by the Comparative Study (50.3%)7, but if we consider the
distribution below 40 years and above 60 years there was a significant difference
(32¢; for the present patients and 19.27 in the Comparative Study for the less than
40 age group, and 20.4% for the present patients and 30.4¢; in the Comparative
Study for the over 60 age group). This difference may be explained by the shorter
mean life expectancy for our population in relation to the North American one.
Considering the etiology, the patients with hemorrhage associeted with chronic arterial
hypertension and the patients with hemorrhage due to aneurysms also showed ;_)redo—
minance in the 40 to 60 age range, but the remainder of the distribution predominated
in the over 60 age range for the former and in the less than 40 age range for
the latter (Fig. 1). The patients with hemorrhage due to other causes showed no
predominant age distribution.

When the distribution of the 353 patients was studied in relation to color and
compared to that of the control population4 (74.7% whites, 184, blacks, 4.6%
mulattoes, 1.9% orientals and 0.35% unkaown), a predominance of_subara'chnmd
hemorrhage was detected in blacks, followed by mulattoes and by whites (Fig. 2).
This distribution was also observed in the different etiologic groups, except for the
patients with hemorrhage due to causes other than chronic arterial hypertension.

With respect to the sex/color relationship, the frequency of subarachnoid
hemorrhage was higher in black and white males, and similar for males and females
among mulattoes and orientals. In the group of patients with hemorrhage associated
with chronic arterial hypertension, males predominated in all color categories, and
in the group of patients with hemorrhage due to ruptured aneurysms, mulatto and
black females predominated.

It was not always possible to determine the etiology of subarachnoid hemorrhage
even after autopsy. Ruptured aneurysms were responsible for hemorrhage in 28.9%
of cases, and other causes could be detected in 13.3¢% of cases. Chronic arterial
hypertension was an associated pathology that may have been responsible for the
hemorrhage in 519% of cases, and in 6.8% of cases no pathologies were detected that
might justify a hemorrhage (Tables 1 and 3). The frequency of ruptured aneurysms
as a cause of subarachnoid hemorrhage was lower in the present series than in the
population surveyed by the Cooperative Study (51%:)7, and among the other causes
we observed only one case of hemorrhage due to rupture of an arteriovenous malfor-
mation, in contrast to the 6% frequency reported by the Cooperative Study?. This
difference may be explained by the fact that the present population consisted only
of patients who died due to hemorrhage. Among the patients with subarachnoid
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hemorrhage associated with chronic arterial hypertension, associated secondary patho-
logies were detected in 32.89;, of cases, the most frequent being nephropathies {50.84%)
and atherosclerosis (20.39%). In the absence of arterial hypertension and aneurysms,
the most frequent pathologies associated with subarachnoid hemorrhage were blood
dyscrasias (6.5%), heart disease (2.3%) and metastatic tumors (1.7%). In the group
ot patients with subarachnoid hemorrhage due to ruptured aneurysms, 100 had conge-
nital aneurysms and 2 atherosclerotic aneurysms. Chronic arterial hypertension
(Table 4) was associated in 489, of cases, 40.89 of whom showed other associated
secondary pathologies, mainly nephropathies (30%) and atherosclerosis (209). By
summing zll the cases with associated atherosclerosis we obtained 5% of the total
number of cases studied, which is a significantly lower value than reported in the
literature 7. This fact may be explained by a lower incidence of atherosclerosis in
our population, though we have no concrete data to support this statement.

The most frequent localizations of the ruptured intracranial aneurysms in the
1G2 cases studied were in the internal carotid artery (29.4%), in the anterior cerebral/
anterior communicant arfery complex (35.3%) and in the middle cerebral artery
(22.6%). This distribution fits in the ranges reported in the literature 7-9.13,17.15
which may be explained by the differences in the characteristics of the series studied
which may or may not include unruptured aneurysms and multiple aneurysms, and
by the possible use of different diagnostic methods (angiography, surgery, and
autopsy) separately or in combination. Among the present patients, 9 (8.8%) had
multiple aneurysms. Five of them had one aneurysm in the anterior cerebral/anterior
communicant artery complex and this was the aneurysm that ruptured in 4 of them,
in contrast to the data reported by the Cooperative Studies 78 which showed that
the aneurysms of the anterior communicant artery are less likely to be associated with
a second aneurysm.

Of the patients with aneurysms, 27.4% were hospitalized in grades | and 1l
(Fig. 5} and of the patients who suffered a vasospasm or a second bleeding episode,
59.19% and 61.59% were in grades I and [l before these events, respectively, and all
evolved toward grades IV or V after the complication. The period of highest incidence
of further bleeding was during the second week after the hemorrhage and the incidence
was highest in the aneurysms of the anmterior cerebral/anterior communicant artery
complex. This period was a little delayed in relation to that reported by other
investigators 8 although this discrepance may be only apparent. In fact, when
analyzing the number of observed deaths in relation to the interval between hemorrhage
and death, we observed that 35% of the patients died during the first 3 days and
549, during the first 6 days and this high mortality during the first days was
probably partially due to episedes of undiagnosed precocious rebleeding 5.6,  Among
the patients with aneurysms of the middle cerebral artery, the death rate was highest
during the first 3 days (50.29%), and among those with aneurysms of the anterior
cerebral/anterior communicant artery complex, the death rate was highest between
the 4th and Oth day after hemorrhage, a peried coinciding with the highest incidence
of vasospasm. These data agree with those reported by the Cooperative Study @
which showed predominance of aneurysms of the middle cerebral artery and of the
anterior cerebral/anterior communicant artery complex among the patients who died
during the first 3 days after hemorrhage. Among the patients with aneurysms of
the internal carotid artery, there was no preferential period with respect to the
occurrence of hemorrhage. The frequency of vasospasm was highest between the 3rd
and 10th day after hemorrhage, with predominance of aneurysms of the anterior
cerebral/anterior communicant artery complex, in agreement with the literature.

Early surgical treatment of intracranial aneurysms is becoming progressively
more accepted on the basis of the firm argument that when surgical treatment is
systematically performed after the period of occurrence of vasospasm and further
bleeding a considerable number of patients worsen or die due to these complications
and lose their chance of being operated upon. The patients who can benefit from
early surgical treatment are those in grades I and Il.  Analysis of the present series,
performed when our conduct was to operate systematically after the period of highest
incidence of vasospasm and further bleeding, shows that indeed a considerable number
of patients lost the opportunity of being surgically treated with a chance of favorable
evolution.

Acknowledgement — We are grateful to Professor Humberto de Queiroz Menezes of the
Department of Pathology, Ribeirio Preto Medical School of University of Sdo Paulo, for the
permission to use the autopsy data,
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