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T h e complications associated with selective cor-
onary ar ter iography have been of cont inuing con-
cern since this technique was developed 20 years 
ago. M a n y of the problems associated with selective 
coronary ar t iography dur ing its developmental 
phase have now been greatly reduced or el iminated 
with improved catheters, contrast agents, radio-
graphic a n d hemodynamic moni tor ing equipment 
and techniques in the management of the unstable 
cardiac pat ient . T h e large difference in complica-
tions associated with Sones's a n d Judkins ' s tech-
niques of selective coronary ar ter iography reported 
in the early 1970s has been resolved. In this brief 
report , I will present what I believe to be a fair 
est imate of the complications of selective coronary 
ar ter iography as it is now done in large insti tutional 
laboratories in the Uni ted States. T h e da t a sum-
marized below come from the files of the Collabo-
rative Study of Coronary Artery Surgery (CASS) 
and have been recently published.1 T h e d a t a were 
collected prospectively on 7553 consecutive patients 
who underwent coronary ar ter iography between 
August 1975 a n d December 1976. T h e studies were 
performed at 13 clinics of CASS with either Sones's 
or Judkins ' s technique. In Table 1, some of the 
characteristics of the pat ient popula t ion are listed. 
Since CASS sites register each pat ient undergoing 
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selective coronary arteriography for sus-
pected coronary artery disease, the pop-
ulation characteristics are probably sim-
ilar to those of many diagnostic labora-
tories. 

There were eight deaths 0 to 24 hours 
and seven deaths 24 to 48 hours after 
arteriography (2/1000). There were 15 
nonfatal myocardial infarctions 0 to 24 
hours and four myocardial infarctions 
24 to 48 hours after arteriography (2.5/ 
1000). Of 657 patients with left main 
artery stenosis >50%, five died and three 
had myocardial infarctions. 

Since detailed historical, physical, 
and laboratory da ta are available on 
each CASS patient, it was possible to 
identify those patient characteristics 
that are associated with increased risk of 
death at the t ime of selective coronary 
arteriography. Of the many variables 
examined, only multiple premature con-
tractions on the resting 12-lead electro-
cardiograms, a history or the presence 
of signs or symptoms of congestive heart 
failure, and the presence of treated hy-
pertension were indicative of increased 

Tab le 1. Description of patient 
population 

N u m b e r o f p a t i e n t s 
M e n 

M e a n a g e (yr) 
M e n 
W o m e n 

M e a n e j e c t i o n f r a c t i o n 
A n g i n a 
P r i o r m y o c a r d i a l i n f a r c t i o n 
H y p e r t e n s i o n 
D i a b e t e s 
C o n g e s t i v e h e a r t f a i l u r e 
M u l t i p l e p r e m a t u r e v e n t r i c u l a r con-

t r a c t i o n s 
C o r o n a r y a n a t o m y 

N o s tenosis , > 7 0 % 
1 vessel , > 7 0 % 
2 vessels, > 7 0 % 
3 vessels, > 7 0 % 
L e f t m a i n s tenosis , 2 5 0 % 

7553 

76% 

53 .3 ± 9.2 
54 .5 ± 9 . 1 

.60 ± .15 
72% 
46% 
33% 
11% 
11% 
3% 

27% 
20% 
22% 
31% 

Tab le 2. Relative risks for factors 
associated with death related to 

arteriography 

Estimated rel-
ative risk 

(95% confi-
dence inter-

val) 

Prognostic factors 
Multiple premature ventricular 

contractions 
Congestive heart failure 

Hypertension 

Angiographic characteristics 
Left main coronary artery stenosis, 

>50% 
Three-vessel disease 

Ejection fraction, 0.30 

6.8 
(1.7-26.9) 

5.3 
(1.8-15.7) 

4.2 
(1.4-13.0) 

6.8 
(2.3-20.0) 

15.6 
(2.8-86.4) 

9.0 
(2.6-31.4) 

risk associated with selective coronary 
arteriography. T h e relative risks of these 
prognostic variables are noted in Table 
2. Certain angiographic findings were 
associated with the increased risk of 
death at the time of selective coronary 
arteriography. These included left main 
artery disease, three-vessel disease, and 
an ejection fraction <30% as also noted 
in Table 2. 

Since both Sones's technique (1187 
cases) and Judkins 's technique (6326 
cases) were utilized by participating lab-
oratories, we evaluated the complica-
tions for each method of selective coro-
nary arteriography. T h e results of this 
analysis for dea th are shown in Table 3. 
In laboratories doing a majority of pro-
cedures by Sones's technique, there were 
no deaths by either method, but in those 
laboratories doing a min imum of cases 
by Sones's technique there were signifi-
cantly more deaths (p < 0.002) than 
those associated with Judkins's proce-
dures in those same laboratories. 

Nonfata l complications of selective 
coronary arteriography occurred less 
frequently than usually reported in the 
past. Myocardial infarction occurred in 
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Tab le 3. Comparison of mortality rates for brachial and femoral procedures 
Femoral procedures Brachial procedures p value 

C l in i c s u s i n g p r o c e d u r e s 
M a j o r i t y ( > 8 0 % ) b r a c h i a l p roce -

d u r e s 
M i n o r i t y (1% to 43%) b r a c h i a l p ro -

c e d u r e s 
N o b r a c h i a l p r o c e d u r e s 

0 . 0 0 0 0 
( 0 / 1 0 5 ) 

0 . 0 0 0 5 
( 2 / 3 7 7 0 ) 

0 . 0 0 2 9 
( 7 / 2 4 5 3 ) 

0 .0000 
( 0 / 6 5 4 ) 
0 . 0 1 1 3 
( 6 / 5 3 3 ) 

N S 

0.0002* 

! F i sher ' s exac t test of s i g n i f i c a n t d i f f e r e n c e in m o r t a l i t y b e t w e e n b r a c h i a l a n d f e m o r a l t e c h n i q u e s . 

0.25%, systemic embolization in 0.09%, 
and vascular complications occurred in 
0.74%. Vascular complications occurred 
more often with Sones's technique, 
2.78% than with Judkins 's technique, 
0.36%. 

From this study, we conclude that 
selective coronary arteriography has be-
come a relatively safe procedure associ-
ated with a low level of serious compli-
cations and death. The procedure ap-

pears to be most free of major compli-
cations when carried out in a laboratory 
that uses predominantly one method of 
coronary arteriography. 
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