
CHAPTER VII

RESULTS

D u r in g  t h e  s t u d y  p e r io d  from  May -  D ecem b er 1 9 9 4 , 85 
p a t i e n t s  w i t h  s p o n ta n e o u s  s u p r a t e n t o r i a l  i n t r a c e r e b r a l  
h e m o r r h a g e  c o n f ir m e d  b y  CT s c a n  o r  MRI b r a in  w e r e  a d m i t t e d .  
A ge o f  o n s e t  v a r i e s  from  41 -  87 y e a r s  (m ean 61 y e a r s )  F ig u r e  
7 . 1 .
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FIGURE 7.1

M o r t a l i t y  r a t e  a t  d a y -2 1  w as 3 6 /8 5  c a s e s  ( 4 2 .4  p e r c e n t ) ,  
m ean d u r a t i o n  from  d i a g n o s i s  u n t i l  d e a t h  w as 3 .2 8  d a y s ,  ( r a n g e  1 -  
14 d a y s ) ,  91 p e r c e n t  w e r e  d e a t h  b y  d a y - 7 ( r a n g e  from  1 - 1 4  d a y s )  
a n d  a l l  o f  th em  w e r e  d e a t h  b y  d a y - 1 4 .  ( F ig u r e  7 . 2 )  C a u s e s  o f  
d e a t h  a r e  d u e  t o  i n c r e a s e  i n t r a c r a n i a l  p r e s s u r e  an d  b r a i n
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h e r n i a t i o n  s e c o n d a r y  t o  m ass e f f e c t  an d  c e r e b r a l  edem a i n  33 c a s e s  
an d  s e p s i s  i n  3 c a s e s .

MORTALITY DISTRIBUTED HISTOGRAM

FIGURE 7.2

The u n i v a r i a t e  a n a l y s i s  com p ared  11 b a s e l i n e  
c h a r a c t e r i s t i c s  an d  4 r i s k  f a c t o r s .  B a s e l i n e  c h a r a c t e r i s t i c s  
o f  s u r v i v a l  an d  n o n - s u r v i v a l  g r o u p  a r e  show n i n  TABLE 7 . 1 .  The  
m ean a g e  o f  t h e  o v e r a l l  g ro u p  w as 6 0 .9 6  ± 2 .3 8  y e a r s ,  o f  t h e

s u r v i v a l  g r o u p  w as 6 1 .7 8  ±  2 . 8  y e a r s  an d  o f  t h e  d e a t h  g r o u p  w as
«

5 9 .8 6  ±  4 .1 6  y e a r s ,  t h e  d i f f e r e n t  w as n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t  (p = 0 . 1 6 1 ) .  O v e r a l l  s e x  r a t i o ,  m a le  : f e m a le  w as
51 ะ 3 4 , f o r  t h e  s u r v i v a l  g ro u p  w as 26  ะ 2 3 , f o r  t h e
d e a t h  g r o u p  w as 25 ะ 11 (P = 0 . 1 9 3 ) .  T o t a l  m ean d u r a t io n  from
o n s e t  t o  d i a g n o s i s  b y  CT s c a n  o r  MRI b r a in  a r e  2 7 .4 4  ±  8 .6 4

h o u r s ,  t h e  s u r v i v a l  g r o u p  h a d  a mean d u r a t io n  o f  3 3 .8 4  ±  8 .6 4  

h o u r s ,  a n d  t h e  d e a t h  g r o u p s  h ad  o n e  o f  4 2 .7 2  ±  1 3 .2  h o u r s  (p =
0 . 0 3 3 ) .  A t t h e  t im e  i f  a d m is s io n ,  p a t i e n t s  w e r e  d i v i d e d  i n t o  3 
g r o u p s  a c c o r d in g  t o  t h e  G la sg o w  Coma S c a l e  ( s e e  TABLE 4 . 1 ) .
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T w en ty  p a t i e n t s  b e lo n g e d  t o  GCS 3 - 7  , o f  whom 4 s u r v i v e d  a n d  16  
d i e d ,  19 p a t i e n t s  b e lo n g e d  t o  GCS 8 - 1 1 ,  o f  whom 9 s u r v i v e d  an d  
10 d i e d  an d  46 p a t i e n t s  b e lo n g e d  t o  GCS 1 2 - 1 5 ,  o f  whom 36  
s u r v i v e d  an d  10 d i e d  t h e  d i f f e r e n c e  w as s t a t i s t i c a l l y  
s i g n i f i c a n t  ( p = 0 .0 0 0 0 4 ) .  The d i s t r i b u t i o n  o f  hem atom a i n t o  
l e f t  an d  r i g h t  w as 41 an d  44 r e s p e c t i v e l y ,  i n  t h e  s u r v i v a l  
g r o u p  26  p a t i e n t s  h a d  t h e  hem atom a on  t h e  l e f t  an d  23 on  t h e  
r i g h t .  In  t h e  d e a t h  g r o u p , 15 p a t i e n t s  h ad  hem atom a on  t h e  
l e f t  an d  21 on  t h e  r i g h t  ( P = 0 .4 1 2 7 ) .  The o v e r a l l  m ean v o lu m e  
o f  t h e  hem atom a w as 5 8 .7 5  ± 1 4 .8 6  cm3, i n  t h e  s u r v i v a l  g r o u p  w as  

4 2 .2 1  ± 1 0 .9 3  cm3 an d  i n  t h e  d e a t h  g ro u p  w as 8 1 .2 7  ±  3 0 .4 5  cm3, 
t h e  d i f f e r e n c e  w as s t a t i s t i c a l l y  s i g n i f i c a n t  (P = 0 . 0 4 7 ) .  
A c c o r d in g  t o  t h e  s i t e  o f  l e s i o n  c a s e s  w e r e  d i v i d e d  i n t o  b a s a l  
g a n g l i a ,  th a la m u s  an d  lo b a r  h e m o r r h a g e , t h e r e  w e r e  45 c a s e s  o f  
b a s a l  g a n g l i a  l e s i o n s ,  32 c a s e s  b e lo n g e d  t o  t h e  s u r v i v a l  g r o u p  
an d  13 c a s e s  t o  t h e  d e a t h  g r o u p . T h e r e  w e r e  19 t h a la m ic  c a s e s ,
5 c a s e s  b e lo n g e d  t o  t h e  s u r v i v a l  g ro u p  an d  14 t o  t h e  d e a t h  
g r o u p . T h e r e  w e r e  21 lo b a r  c a s e s ,  12 c a s e s  b e lo n g e d  t o  t h e  
s u e v i v a l  g r o u p  an d  9 t o  t h e  d e a t h  g r o u p , t h e  d i f f e r e n c e  w as  
s t a t i s t i c a l l y  s i g n i f i c a n t  (p = 0 .0 0 4 1 2 ) .  H em orrh age i n t o  t h e  
b r a i n  p a ren ch y m a  t h a t  r u p tu r e d  i n t o  t h e  v e n t r i c l e  1
( i n t r a v e n t r i c u l a r  h em o rrh a g e ) w as fo u n d  i n  36 c a s e s ,  11 c a s e s  

b e lo n g e d  t o  t h e  s u r v i v a l  g r o u p  an d  25  t o  t h e  d e a t h  g r o u p , t h e  
d i f f e r e n c e  w as s t a t i s t i c a l l y  s i g n i f i c a n t  (P = 0 . 0 0 0 0 4 ) .  Mean 
o f  f a s t i n g  v e n o u s  g l u c o s e  i n  f i r s t  24 h o u r s  a f t e r  a d m is s io n  w as  

1 4 8 .1 6  ±  1 0 .4 8  n g / d l .  t h e  s u r v i v a l  g r o u p  h a d  a  f a s t i n g  v e n o u s  

g l u c o s e  o f  1 4 5 .7 4  ±  1 5 .1 6  m g /d l .  an d  d e a t h  g r o u p  h a d  o n e  o f  

1 5 1 .4 5  ±  1 5 .0 2  n g / d l .  (p = 0 . 8 8 ) .  O v e r a l l  m ean s y s t o l i c  b lo o d  

p r e s s u r e  w as 1 8 7 .4 0  ±  6 .4 8  mmHg. f o r  t h e  s u r v i v a l  g r o u p  w as



BASELINE CHARACTERISTICS OF SURVIVAL AND NON-SURVIVAL
GROUPS(FIRST 24 HOURS AFTER ADMISSION)

O v e r a l l S u r v iv o r s D e a th s p  v a lu e
(ท=85) (ท=49) (ท=36)

1 . A g e ( y e a r s ) } 6 0 .9 6 1 2 .3 8 6 1 .7 8 1 2 .8  5 9 .8 6 1 4 .1 6 0 .1 6 1 '
2 . S e x  (M:F) 5 1 :3 4 2 6 :2 3 2 5 :1 1 0 .1 9 3 "
3 . D u r a t io n  from  o n s e t  t o  d i a g n o s i s  ( d a y ) 5

1 .5 6 1 0 .3 6 1 .4 1 1 0 .3 6  1 .7 8 1 0 .5 5 0 .0 3 3 '
4 . G la sg o w  Coma S c a l e  a t  a d m is s io n

GCS 3 - 7  20 4 16
GCS 8 - 1 1  19 9 10
GCS 1 2 -1 5  46 36 10 0 .0 0 0 0 4 "

5 . L e s io n  s i d e ( L : R ) 4 1 :  44 2 6 :2 3 1 5 :2 1 0 . 4 1 2 7 ”
6 . V olu m e o f  h em a to m a (cm 3)5

5 8 .7 5 1 1 4 .8 6  4 2 .2 1 1 1 0 .9 3 8 1 .2 7 1 3 0 . 45 0 .0 4 7 '
7 . S i t e  o f  l e s i o n

B a s a l  g a n g l i o n  45 32 13
T h alam u s 19 5 14
L obar 21 12 9 0 .0 0 4 1 2 '"

8 . I n t r a v e n t r i c u l a r  b l e e d i n g
36 11 25 0 .0 0 0 0 4 "

9 . F a s t i n g  v e n o u s  g lu c o s e s
1 4 8 .1 6 1 1 0 .4 8 1 4 5 .7 4 1 1 5 .1 6 1 5 1 .4 5 1 1 5 .0 2  0 .8 8 '

1 0 . S y s t o l i c  b lo o d  p r e s s u r e i
1 8 7 .4 0 1 6 .4 8 1 8 2 .3 3 1 8 .0 9 1 9 4 .3 1 1 1 0 .2 9  0 .4 6 3 '

1 1 . D i a s t o l i c  b lo o d  p r e s s u r e 5
1 1 0 .7 9 1 4 .8 2 1 0 9 .4 7 1 7 .2 2 1 1 2 .5 8 1 5 . 6 0 .1 4 '

* t - t e s t
** c h i - s q u a r e  w i t h  c o n t i n u i t y  c o r r e c t i o n
*** c h i - s q u a r e  (P e a r s o n )
§ m ean ±  2 ร . E .

TABLE 7.1
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1 8 2 .3 3  ±  8 .0 9  mmHg. an d  d e a t h  g ro u p  w as 1 9 4 .3 1  ±  1 0 .2 9  mmHg. 
(p = 0 . 4 6 3 ) .  T he o v e r a l l  mean d i a s t o l i c  b lo o d  p r e s s u r e  w as  
1 1 0 .7 9  ±  4 .8 2  nmHg. t h e  s u r v i v a l  g r o u p  h ad  a DBP o f  1 0 9 .4 7  ±  

7 .2 2  mmHg. an d  d e a t h  g r o u p  h ad  o n e  o f  1 1 2 .5 8  ± 5 . 6  mmHg.
( p = 0 .1 4 )

C o m p a r iso n  o f  t h e  r i s k  f a c t o r  b e tw e e n  t h e  s u r v i v a l  an d  
d e a t h  g r o u p  a s  show n i n  TABLE 7 . 2 .  H is t o r y  o f  p r e v i o u s  s t r o k e  
w as fo u n d  i n  15 p a t i e n t s  ( 1 7 .6  p e r c e n t ) ,  8 p a t i e n t s  s u r v i v e d  
a n d  7 d i e d  ( p = 0 .9 3 2 5 ) .  H is t o r y  o f  m y o c a r d ia l  i n f a r c t i o n  w as  
fo u n d  i n  48 p a t i e n t s  ( 5 6 .5  p e r c e n t ) ,  27 s u r v i v e d  an d  21 d i e d  
( p = 0 .9 3 9 8 ) .  H i s t o r y  o f  d i a b e t e s  m u l l i t u s  w as fo u n d  i n  7 

p a t i e n t s ,  4 p a t i e n t s  s u r v i v e d  and 3 d i e d  ( p = 1 . 0 0 ) . e s  an d  d e a d  7 
c a s e s  w h ic h  i s  n o  s t a t i s t i c a l  s i g n i f i c a n t  d i f f e r e n c e .  (P = 
0 . 9 3 2 5 ) .  H i s t o r y  o f  m y o c a r d ia l  i n f a r c t i o n  6 c a s e s ,  s u r v i v o r  4 
c a s e s  an d  d e a t h  2 c a s e s  w h ic h  i s  n o  s t a t i s t i c a l  s i g n i f i c a n t  
d i f f e r e n c e .  (p = 1 .0 0 )

BASELINE RISK FACTORS IN SURVIVAL AND NON-SURVIVAL (FIRST 24 
HOURS AFTER ADMISSION) * **

R is k  f a c t o r O ver a l l  (%) S u r v iv o r D ea th p  v a l u e

P r e v io u s  s t r o k e 1 5 ( 1 7 .6 ) 8 7 0 .9 3 2 5 *
H is t o r y  o f  MI 6 ( 7 . 1 ) 4 2 l . o o "
H y p e r t e n s io n 4 8 ( 5 6 .5 ) 27 21 0 .9 3 9 8 *
D i a b e t e s  m e l l i t u s 7 ( 8 . 2 ) 4 3 1—‘ o o

* C h i - s q u a r e  w i t h  c o n t i n u i t y  c o r r e c t i o n
** F i s h e r ' s  e x a c t  t e s t  ( t w o - t a i l )

TABLE 7.2
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O n ly  5 o u t  o f  15 c a t e g o r i c a l  p o t e n t i a l l y  s i g n i f i c a n t  
p r e d i c t o r s  w e r e  p r o g n o s t i c  o f  o u tc o m e , w h ic h  a r e  d u r a t io n  from  
o n s e t  t o  d i a g n o s i s ,  G la sg o w  coma s c a l e ,  hem atom a s i z e ,  l o c a t i o n  
o f  h em atom a, an d  i n t r a v e n t r i c u l a r  h e m o r r h a g e .

A g e , hem atom a s i z e ,  f a s t i n g  v e n o u s  g l u c o s e  w e r e  s t r a t i f i e d  
i n t o  c a t e g o r i e s .  A ge w as s t r a t i f i e d  i n t o  5 c a t e g o r i e s  ( 4 1 - 5 0 ,  5 1 -  
6 0 , 6 1 - 7 0 ,  7 1 - 8 1 ,  an d  m ore th a n  80 y e a r s ) . The hem atom a s i z e  w as  
s t r a t i f i e d  i n t o  2 g r o u p s ,  t h o s e  w i t h  a v o lu m e  l e s s  th a n  o r  e q u a l  
t o  60 cm3 an d  m ore th a n  60 cm3. F a s t i n g  v e n o u s  g l u c o s e  w as a l s o  
s t r a t i f i e d  i n t o  2 g r o u p s ,  l e s s  th a n  o r  e q u a l  14 0  m g /d l  a n d  m ore  
t h a n  14 0  m g /d l .

To s u b s t a n t i a t e  t h e  r e s u l t s  i n i t i a l l y  o b t a i n e d ,  a l l  15  
v a r i a b l e s  an d  new 3 v a r i a b l e s  w e r e  s u b j e c t e d  t o  a s t e p w i s e  
l o g i s t i c  r e g r e s s i o n  a n a l y s i s .  Dummy v a r i a b l e  i n  t h e  c a t e g o r i e s  o f  
a g e ,  an d  s i t e  o f  l e s i o n  w e r e  u s e d  f o r  a n a l y s i s ,  w i t h  t h i s  m eth o d  
o n l y  4 v a r i a b l e s  w e r e  p o t e n t i a l l y  p r e d i c t o r s  o f  o u tc o m e  (TABLE 
7 . 3 )  .

T he maximum l i k e l i h o o d  e s t i m a t e  o f  t h e  c o e f f i c i e n t ,  
s t a n d a r d  e r r o r ,  an d  c o r r e s p o n d in g  c h i - s q u a r e  w e r e  c a l c u l a t e d  an d  a  
p v a l u e  o f  e a c h  v a r i a b l e  o f  l e s s  th a n  0 .0 5  i n d i c a t e s  a« s i g n i f i c a n t  
a s s o c i a t i o n  b e tw e e n  t h e s e  v a r i a b l e s  an d  t h e  p a t i e n t ' s  s u r v i v a l  o r  
d e a d . T he p o s i t i v e  l o g i s t i c  c o e f f i c i e n t s  o f  a  hem atom a v o lu m e  o f  
m ore th a n  60 cm3 i n d i c a t e  t h a t  t h e  e s t i m a t e d  p r o b a b i l i t y  o f  d e a t h  
i n  h o s p i t a l  r a i s e s  w i t h  a  v o lu m e  o f  m ore th a n  60 cm3 .
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MAXIMUM LIKELIHOOD OF FIT OF LOGISTIC REGRESSION MODEL IN 
PATIENTS WITH SPONTANEOUS SUPRATENTORIAL INTRACEREBRAL 
HEMORRHAGE■

V a r i a b l e s L o g i s t i c
c o e f f i c i e n t

S ta n d a r d
e r r o r

W ald
X2

d f p - v a l u e E x p (b )

GCS - .2 9 0 8 .1 0 0 8 8 .3 2 7 0 1 .0 0 3 9 .7 4 7 7
IVH - 1 .3 9 2 2 .6 3 6 2 4 .7 8 8 8 1 .0 2 8 6 .2 4 8 5
S ex - 1 .7 2 1 4 .7 4 0 8 5 .4 0 0 0 1 .0 2 0 1 .1 7 8 8
V olu m e >60cm 3 1 .2 2 0 9 .6 0 4 7 4 .0 7 6 5 1 .0 4 3 5 3 .3 9 0 2
C o n s ta n t 5 .7 2 0 4 2 .0 3 7 0 7 .8 8 6 4 1 .0 0 5 0

- 2  Log L i k e l ih o o d  7 5 .8 1 6
H osm er-L em esh ow  c h i  s q u a r e  o f  g o o d n e s s  o f  f i t  7 . 3 8 ( d f = 8 , p = 0 .4 9 )  
M od el c h i  s q u a r e  4 0 .0 2 3  ( d f = 4 , p = 0 .0 0 0 0 )
Im p ro v em en t ( c h i  s q u a r e )  4 .2 5 6  ( d f = l ,  p = 0 .0 3 9 1 )

TABLE 7 .3

T he od d  r a t i o  o f  a hem atom a s i z e  o f  m ore th a n  60 cm3, 
G la sg o w  Coma S c a l e ,  i n t r a v e n t r i c u l a r  h em o rrh a g e  an d  s e x  w e r e  3 . 3 9 ,  
0 . 7 5 ,  0 .2 5  an d  0 .1 8  r e s p e c t i v e l y ,  w h ic h  m eans t h a t ,  i f  t h e  
hem atom a v o lu m e  i s  m ore th a n  60 cm3 t h e  p r o g n o s i s  i s  b a d .  
C o n v e r s e ly ,  a  h ig h  G la sg o w  Coma S c a l e ,  n o  i n t r a v e n t r i c u l a r  
h e m o r r h a g e , an d  f e m a le  s e x  a r e  g o o d  p r o g n o s t i c  f a c t o r s .

To t e s t  how w e l l  t h e  m o d e l f i t  t h e  d a t a ,  we u s e d  H o sm er-  
L em eshow  c h i  s q u a r e  f o r  g o o d n e s s  o f  f i t  o f  m o d e l w as 7 .3 8  
( p = 0 . 4 9 6 3 ) , s o  m o d e l d o e s  f i t  d a t a  q u i t e  w e l l .

T he m o d e l s e n s i t i v i t y ,  s p e c i f i c i t y  and p r e d i c t i v e  a c c u r a c y  
w e r e  c a l c u l a t e d  w i t h  t h e  R e c e iv e r  O p e r a t in g  C h a r a c t e r i s t i c s  (ROC) 
c u r v e  ( F ig u r e  7 .2 )  The m o d e l s e n s i t i v i t y  w as 75 p e r c e n t ,  t h e



39

s p e c i f i c i t y  w as 8 5 .7 1  p e r c e n t ,  t h e  f a l s e  p o s i t i v e  r a t e  w as 2 0 .5 9  
p e r c e n t ,  t h e  f a l s e  n e g a t i v e  r a t e  1 7 .6 5  p e r c e n t ,  t h e  p o s i t i v e  
p r e d i c t i v e  v a l u e  w as 7 9 .4 1  p e r c e n t ,  an d  t h e  n e g a t i v e  p r e d i c t i v e  
v a l u e  w as 8 2 .3 5  p e r c e n t ,  t h e  p r e d i c t i v e  a c c u r a c y  w as 8 1 .1 8  
p e r c e n t ,  w hen t h e  p r o b a b i l i t y  o f  o u tco m e = 0 .5  w as t h e  c u t  o f f  
p o i n t  (TABLE 7 . 4 ) .

SENSITIVITY, SPECIFICITY, AND PREDICTIVE ACCURACY OF MODEL 
ESTIMATED FOR DEAD (POSITIVE = p > 0.5).

-------1--------------------------------------------

P r e d ic t e d

t o t a ls u r v i v o r s d e a t h

O b se r v e d

s u r v i v o r s 42 7 49

d e a t h 9 27 36

TABLE 7.4

S o , t h e  m od el i s  
p j  = p ( d  = 11x)
= 1 /  {1 + e x p  [ -  (a+  P i x 1 j+  . . . +  Pi Xj _ j  + . . . p mx mj ) ] }
= 1 / { 1 +  e x p [ - ( 5 . 7 2 - 0 . 29GCS -1 .3 9 IV H  -1 .7 2 S E X  + 1 .2 2 V O L )]}  
p  = p r o b a b i l i t y  o f  d e a t h  i n  j - th s u b j e c t  ( j =  1 , 2 , . . ท)
IVH ( 1 = y e s ,  2 = no)
SEX ( 1 = m a le , 2 = f e m a le )
VOL (1 = < 60 cm3, 2 = >60 cm3)



S
e

n
si

ti
vi

ty
40

RECEIVER OPERATING CHARACTERISTIC (ROC) CURVE OF THE MODEL

0.00 0.25 0.50 0.75 LOO
1 -  S p e c i f i c i t y

s r a r r a r

FIGURE 7.2
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