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Surgery for coronary artery disease
From the National Hospital Morbidity Database it is estimated that 17,321 coronary artery
bypass graft operations were performed in 1999. As noted previously, 6 out of 52 units did
not provide information for 1999 so the National Cardiac Surgery Register contains details of
only 14,263 bypass graft operations; they are presented in this section. The Register covers
14,298 operations for coronary artery disease in 1999: 14,263 with bypass grafts and 35
without. Mortality associated with bypass graft surgery was 2.4%. The average number of
grafts per patient was 3.1. The results over the last decade indicate that this average number
of grafts has stabilised at around 3 per patient.
Information on the number of procedures for transmyocardial laser revascularisation
(TMLR) was collected for the first time in 1998. This is a new technique where laser energy is
used to drill small holes or channels through the heart muscle (myocardium) in an attempt to
improve blood supply to the heart in cases unsuitable for CABG or percutaneous
transluminal coronary angioplasty (PTCA). There were no TMLR procedures in 1999.
Mortality for isolated single coronary artery bypass graft was 2.5% compared with 1.5% for
bypass involving three grafts.
Operations for infarct complications were uncommon. There were 80 aneurysms resected
and 34 infarct ventricular septal defects. The mortality for VSD repair was 29%.
In 1999, 6% of coronary artery bypass operations were reoperations. The mortality rate for
these reoperations was 7.1%, more than double the mortality rate of CABG surgery overall.
Tables 5 and 6 show numbers of operations with and without concomitant procedures,
according to the number of distal anastomoses.
Nearly 6% of CABG procedures involved newer modalities in 1999. These CABG modalities
include procedures without cardiopulmonary bypass, CABG via thoracotomy and
minimally invasive techniques.



Ta
bl

e 
5:

 C
or

on
ar

y 
ar

te
ry

 b
yp

as
s 

gr
af

t o
pe

ra
tio

ns
 (i

nc
lu

di
ng

 o
pe

ra
tio

ns
 w

ith
 c

on
co

m
ita

nt
 p

ro
ce

du
re

s)
, 1

99
6–

99

19
96

19
97

19
98

19
99

N
um

be
r o

f d
is

ta
l

an
as

to
m

os
es

N
um

be
r o

f
op

er
at

io
ns

%
 o

f t
ot

al
D

ea
th

s
N

um
be

r o
f

op
er

at
io

ns
%

 o
f t

ot
al

(a
)

D
ea

th
s

N
um

be
r o

f
op

er
at

io
ns

%
 o

f t
ot

al
(a

)
D

ea
th

s
N

um
be

r o
f

op
er

at
io

ns
%

 o
f t

ot
al

(a
)

D
ea

th
s

1
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
1,

11
1

7.
5

25
1,

13
0

7.
9

47

2
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
2,

90
8

19
.5

81
2,

71
8

19
.1

55

3
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
5,

00
3

33
.6

10
2

4,
84

0
33

.9
89

4
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
3,

72
0

25
.0

62
3,

33
7

23
.4

85

5
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
1,

24
9

8.
4

22
97

4
6.

8
24

6
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
20

7
1.

4
5

16
1

1.
1

5

7
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
17

0.
1

2
15

0.
1

0

8
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
2

0.
0

0
2

0.
0

0

9
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
0

0.
0

0
—

—
—

N
ot

 s
pe

ci
fie

d
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
n.

a.
69

0
4.

6
21

1,
08

6
7.

6
24

Su
bt

ot
al

n.
a.

n.
a.

n.
a.

n.
a.

n.
a.

n.
a.

14
,9

07
10

0.
0

32
0

14
,2

63
10

0.
0

32
9

Es
tim

at
e 

fro
m

 N
H

M
D

(b
)

17
,7

59
. .

n.
a.

17
,3

77
. .

n.
a.

2,
54

1
. .

n.
a.

3,
05

8
. .

n.
a.

To
ta

l
17

,7
59

. .
. .

17
,3

77
. .

. .
17

,4
48

. .
. .

17
,3

21
. .

. .

Av
er

ag
e 

nu
m

be
r o

f
gr

af
ts

 p
er

 p
at

ie
nt

n.
a.

n.
a.

3.
1

3.
1

O
ve

ra
ll 

m
or

ta
lit

y
n.

a.
n.

a.
2.

1%
2.

3%

R
eo

pe
ra

tio
ns

n.
a.

n.
a.

5.
9%

6.
0%

N
ew

er
 C

AB
G

 m
od

al
iti

es
(c

)
n.

a.
n.

a.
2.

7%
5.

8%

. .
 

no
t a

pp
lic

ab
le

.

n.
a.

no
t a

va
ila

bl
e.

(a
)

C
al

cu
la

te
d 

as
 a

 p
ro

po
rti

on
 o

f t
ho

se
 p

ro
ce

du
re

s 
fo

r w
hi

ch
 d

et
ai

ls
 a

re
 a

va
ila

bl
e.

(b
)

Es
tim

at
es

 w
er

e 
m

ad
e 

(fo
r n

on
-re

sp
on

di
ng

 u
ni

ts
) f

ro
m

 th
e 

N
at

io
na

l H
os

pi
ta

l M
or

bi
di

ty
 D

at
ab

as
e 

(N
H

M
D

).

(c
)

N
ew

er
 C

AB
G

 m
od

al
iti

es
 in

cl
ud

e 
pr

oc
ed

ur
es

 w
ith

ou
t c

ar
di

op
ul

m
on

ar
y 

by
pa

ss
, C

AB
G

 v
ia

 th
or

ac
ot

om
y 

an
d 

m
in

im
al

ly
 in

va
si

ve
 te

ch
ni

qu
es

.

So
ur

ce
s:

 A
IH

W
/N

H
F 

N
at

io
na

l C
ar

di
ac

 S
ur

ge
ry

 R
eg

is
te

r a
nd

 A
IH

W
 N

at
io

na
l H

os
pi

ta
l M

or
bi

di
ty

 D
at

ab
as

e.

13



Ta
bl

e 
6:

 O
pe

ra
tio

ns
 fo

r c
or

on
ar

y 
ar

te
ry

 d
is

ea
se

, 1
99

9

C
on

co
m

ita
nt

 p
ro

ce
du

re
s

N
um

be
r o

f d
is

ta
l

an
as

to
m

os
es

N
on

e
Va

lv
e 

su
rg

er
y

Ex
ci

si
on

 o
f i

nf
ar

ct
or

 a
ne

ur
ys

m
Ve

nt
ric

ul
ar

se
pt

al
 d

ef
ec

t
O

th
er

To
ta

l

N
um

be
r (

de
at

hs
)

1
59

9 
(1

5)
49

0 
(2

5)
2 

(0
)

8 
(4

)
31

 (3
)

1,
13

0 
(4

7)

2
2,

28
2 

(3
3)

37
8 

(1
4)

15
 (2

)
6 

(3
)

37
 (3

)
2,

71
8 

(5
5)

3
4,

42
1 

(6
9)

33
3 

(1
7)

29
 (1

)
2 

(1
)

55
 (1

)
4,

84
0 

(8
9)

4
3,

13
6 

(7
4)

14
7 

(9
)

14
 (1

)
—

40
 (1

)
3,

33
7 

(8
5)

5
94

1 
(2

4)
17

 (0
)

7 
(0

)
—

9 
(0

)
97

4 
(2

4)

6
15

1 
(4

)
7 

(1
)

1 
(0

)
1 

(0
)

1 
(0

)
16

1 
(5

)

7
14

 (0
)

—
—

—
1 

(0
)

15
 (0

)

8
2 

(0
)

—
—

—
—

2 
(0

)

9
—

—
—

—
—

—

U
ns

pe
ci

fie
d

86
2 

(8
)

16
2 

(9
)

2 
(0

)
1 

(0
)

59
 (7

)
1,

08
6 

(2
4)

To
ta

l w
ith

 g
ra

fts
12

,4
08

 (2
27

)
1,

53
4 

(7
5)

70
 (4

)
18

 (8
)

23
3 

(1
5)

14
,2

63
 (3

29
)

W
ith

ou
t g

ra
fts

—
—

10
 (3

)
16

 (2
)

9 
(4

)
35

 (9
)

TM
LR

—
—

—
—

—
—

O
ve

ra
ll 

to
ta

l
14

,2
98

 (3
38

)

R
eo

pe
ra

tio
ns

74
1 

(4
9)

97
 (1

0)
5 

(1
)

—
7 

(0
)

85
0 

(6
0)

N
ew

er
 C

AB
G

 m
od

al
iti

es
(a

)
—

24
3

C
AB

G
 =

 c
or

on
ar

y 
ar

te
ry

 b
yp

as
s 

gr
af

tin
g;

 T
M

LR
 =

 tr
an

sm
yo

ca
rd

ia
l l

as
er

 re
va

sc
ul

ar
is

at
io

n.

. .
 

no
t a

pp
lic

ab
le

.

(a
)

N
ew

er
 C

AB
G

 m
od

al
iti

es
 in

cl
ud

e 
pr

oc
ed

ur
es

 w
ith

ou
t c

ar
di

op
ul

m
on

ar
y 

by
pa

ss
, C

AB
G

 v
ia

 th
or

ac
ot

om
y 

an
d 

m
in

im
al

ly
 in

va
si

ve
 te

ch
ni

qu
es

.

N
ot

e:
 T

hi
s 

ta
bl

e 
sh

ow
s 

de
ta

ils
 o

nl
y 

of
 th

os
e 

pr
oc

ed
ur

es
 fo

r w
hi

ch
 th

er
e 

is
 in

fo
rm

at
io

n 
av

ai
la

bl
e.

 It
 is

 e
st

im
at

ed
 th

at
 th

er
e 

ar
e 

an
 a

dd
iti

on
al

 3
,0

58
 c

or
on

ar
y 

ar
te

ry
 b

yp
as

s 
gr

af
t o

pe
ra

tio
ns

no
t i

nc
lu

de
d 

in
 th

is
 ta

bl
e,

 m
ak

in
g 

th
e 

es
tim

at
ed

 to
ta

l o
f c

or
on

ar
y 

ar
te

ry
 o

pe
ra

tio
ns

 w
ith

 g
ra

fts
 1

7,
32

1.

So
ur

ce
: A

IH
W

/N
H

F 
N

at
io

na
l C

ar
di

ac
 S

ur
ge

ry
 R

eg
is

te
r.

14



15

Table 7 presents information on the types of graft used in these operations in 1999. Not all
units could supply the information, so results have been calculated as percentages of bypass
graft operations that involved the use of at least one of the types of graft. The table shows
that nearly all bypass graft operations used at least one internal mammary artery graft (86%),
with saphenous vein graft the next major type at 69% and radial artery graft 32%.

Table 7: Types of grafts used, 1998 and 1999

1998 1999

Type of graft
Number of

patients
Per cent of

patients
Number of

patients
Per cent of

patients

Saphenous vein 9,127 68.2 8,846 69.2

Internal mammary artery 10,934 81.8 11,033 86.3

Cephalic vein 50 0.4 23 0.2

Radial artery 4,320 32.3 4,146 32.4

Gastro-epiploic artery 4 0.0 4 0.0

Prosthetic or bioprosthetic 4 0.0 2 0.0

Notes

1. Not all units could supply this information, so results have been calculated as percentages of bypass
graft operations which involved the use of at least one of the types of graft.

2. Each patient can have more than one type of graft.

Source: AIHW/NHF National Cardiac Surgery Register.

There was a steady increase in the rate of bypass graft surgery in Australia to 1996, with the
rate remaining fairly stable since then (Table 8 and Figure 3).

Table 8: Rates for coronary artery bypass graft operations (including operations with concomitant
procedures), Australia, 1990–99(a)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Number of operations per million population

Crude rate 666 730 738 829 922 949 970 938 932 906

(a) Data for 1995 to 1999 are from the National Hospital Morbidity Database to provide complete coverage of units nationally.

Source: AIHW National Hospital Morbidity Database.
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Figure 3: Rates for coronary artery bypass graft operations (including operations with 
concomitant procedures), Australia, 1990–99

Note: Data for 1995 to 1999 are based on estimates from the AIHW National Hospital Morbidity Database to provide complete coverage 
of units nationally.
Source:  AIHW National Hospital Morbidity Database.
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CABG by age and sex
CABG in Australia is done more frequently in males than females, at a ratio of about 3:1.
The difference in procedure rates between men and women is most marked in the age range
40–59 but is evident across all adult ages (Table 9 and Figure 4). Procedure rates peak at ages
70–74 among both males and females.

Table 9: Coronary artery bypass graft procedures by age and sex, 1999

Males Females

Age group
(years) Number Per cent

Age-specific
rate per million Number Per cent

Age-specific
rate per million

Ratio
male:female

<1 0 0.0 0.0 2 0.0 16.2 0.0

1–4 0 0.0 0.0 1 0.0 2.0 0.0

5–9 4 0.0 5.8 1 0.0 1.5 3.8

10–14 1 0.0 1.5 1 0.0 1.5 1.0

15–19 1 0.0 1.5 4 0.1 6.2 0.2

20–24 2 0.0 3.0 7 0.2 11.0 0.3

25–29 1 0.0 1.4 2 0.0 2.7 0.5

30–34 11 0.1 15.5 10 0.2 13.9 1.1

35–39 86 0.7 114.4 31 0.7 40.7 2.8

40–44 280 2.1 391.6 48 1.2 66.1 5.9

45–49 677 5.1 1,013.6 98 2.4 145.6 7.0

50–54 1,193 9.1 1,907.6 196 4.7 320.2 6.0

55–59 1,705 12.9 3,554.5 298 7.2 637.6 5.6

60–64 1,993 15.1 5,077.8 509 12.3 1,295.1 3.9

65–69 2,327 17.7 6,974.4 732 17.6 2,113.5 3.3

70–74 2,476 18.8 8,289.3 1,009 24.3 3,022.0 2.7

75–79 1,763 13.4 8,165.2 823 19.8 2,889.9 2.8

80–84 532 4.0 4,590.1 307 7.4 1,641.3 2.8

85+ 118 0.9 1,593.2 71 1.7 420.0 3.8

All ages 13,170 100.0 1,389.3 4,150 100.0 430.9 3.2

. . not applicable.

Note: There was one patient whose sex was not recorded.

Source: AIHW analysis of the National Hospital Morbidity Database.
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Figure 4: Rates of coronary artery bypass graft procedures by age and sex, 1999
Source:  AIHW analysis of National Hospital Morbidity Database.
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Regional rates for CABG
The (age-standardised) national rate for CABG surgery is 839 per million population. This
rate varies across States, from 613 per million population in South Australia (including
Northern Territory) to 922 per million population in New South Wales (including the
Australian Capital Territory) (Table 10 and Figure 5).

Table 10: Rates for CABG by State, 1999

NSW and ACT Vic Qld WA SA and NT Tas Australia

Rate (per million population)

Crude rate 1014 935 935 636 688 720 906

Age-standardised rate 922 847 909 642 613 627 839

CABG = coronary artery bypass grafting.

Notes

(a) Age-standardised to the Australian population as at 30 June 1991.

(b) The rates for bypass graft surgery have been calculated to include the Australian Capital Territory (ACT) population with that of New South
Wales (NSW), and the Northern Territory (NT) population with that of South Australia (SA). It is known from hospital morbidity data that the
vast majority of NT residents are treated in SA and that nearly half of those treated in the ACT are NSW residents.

Source: AIHW analysis of the National Hospital Morbidity Database.
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Figure 5: Regional rates for coronary artery bypass graft operations, 1999
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