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Relatiohship between Percutaneous Transluminal Coronary 7
Angioplasty Volume and Associated Immediate Outcome
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Obijectives : To explore the relationship between Percutaneous
Transluminal Coronary Angioplasty (PTCA) volume and the associated
immediate outcome.

Methods : A total of 1,379 PTCAs were performed in 25 hospitals in
Korea between October 1 and Decembet 31 in 1997. Data from 1,317
PTCAs {95.5%) were collected through medical record abstraction.
Inter-observer reliability of the data was examined using the Kappa
statistic on a subsample of 110 PTCA procedures from five hospitals.
Intra-observer reliability of the data was also examined. PTCA success
and immediate adverse outcomes were selected as the outcome
variables. A successful PTCA was defined as a case that shows less
than 50% diameter stenosis and more than 20% reduction of diameter
stenosis. Immediate adverse outcomes included deaths during the
same hospitalization, emergency coronary artery bypass graft (CABG)
within 24 hours after PTCA, and acute myocardial infarction within 24
hours after PTCA. The numbers of PTCAs performed in 1997 per
hospital were used as the volume variables.

Results : Without adjusting for patient risk factors that may affect
outcomes, procedures at high volume hospitals (=200 cases per year)
had a greater success rate (P=0.001) than low volume hospitals. There
was a marginally significant difference (P=0.070) in major adverse
outcome rates between high and low volume hospitals. After adjusting
for risk factors, there were significant differences in procedural failure
and major adverse outcome rates between high and low volume
hospitals.

Conclusions : After adjusting for patient clinical risk factors, the
hospital volume of PTCA was associated with immediate outcomes. It
is recommended that a PTCA volume per year be established in order
to improve the immediate outcome of this procedure in Korea.
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Table 1. Hospital percutaneous transluminal coronary angioplasty (PTCA) volumes during the study period, their volumes
and proportions surveyed, and their volumes except repeated PTCAs

. Total Surveyed 1st PTCAs* . Total Surveyed 1st PTCAs*

Hospital volume volume (%) volume (%) Hospital volume volume (%) volume (%)
A 40 40 (100) 33(83) B 52 52 (100) 40( 77)
C 34 33(97) 31(94) D 63 63 (100) 55( 87)
E 21 20(95) 20 (100) F 132 113 ( 86) 89( 79)
G 9 9 (100) 9 (100) H 84 80 ( 95) 72( 90)
I 14 14 (100) 13(93) J 19 19 (100) 13 ( 68)
K 39 39 (100) 38(97) L 42 42 (100) 36 ( 86)
M 117 116 (99) 86 (74 N 86 86 (100) 70 ( 81)
0 18 18 (100) 17 (94) P 201 196 ( 98) 156 ( 80)
Q 2 2(100) 2 (100) R 64 64 (100) 52( 81)
S 93 91 (98) 70(77) T 19 19 (100) 16( 84)
U 51 51 (100) 41 ( 80) \" 9 9 (100) 9 (100)
w 134 105 (78) 80 (76) X 30 30 (100) 28( 93)

Y 6 6 (100) 6 (100)

Total 1,379 1,317 (96) 1,082 (82)

* Refers to the hospital volumes when repeated PTCAs were excluded.
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Figure 1. Weighted kappa values of inter-observer reliability tests by modified
ACC/AHA lesion type (A, B1, B2, C).
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Figure 2. Kappa values of inter-observer reliability tests by lesion type C.
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Table 2. Confounding variables: demographic, preprocedural, and procedural
characteristics of patients and their past medical histories, comorbidity,
and diagnosis ‘

Demographic risk factors
age, sex, body mass index
Preprocedural risk factors
resting heart rate, ejection fraction, lipid battery (total cholesterol, TG, HDL)
Past medical histories and comorbidity
hypertension, diabetes mellitus, congestive heart failure, stroke
valvular disease (aortic valve disease or mitral valve disease)
smoking (current smokers, former smokers, non-smokers)
respiratory disease (COPD#* or asthma), renal disease (ARF* or CRF* or dialysis)
previous PTCA* (or with stent), previous CABG*
Diagnosis
acute myocardial infarction within 24 hours before coronary angioplasty
myocardial infarction within 1-14 days before coronary angioplasty
Procedural risk factors )
number of vessels involved, number of stents,
Type C lesion (modified ACC/AHA lesion type)
* COPD : chronic obstructive pulmonary disease, ARF : acute renal failure, CRF : chronic renal failure, PTCA :
percutaneous transluminai coronary angioplasty, CABG : coronary artery bypass graft.
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Table 3. Comparison of patient characteristics by hospitals volume
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Hospital volume

Patient characteristics <199 >200 P value
' N=278 N=804
Female, % 313 31.1 0.950
Age, years <49 16.9 16.3 0.992
50-59 299 30.6
60-69 374 371
>70 15.8 16.0
59.5+£10.0 597499 0.868
Body mass index (kg/m?) 24.613.2 24.6+2.8 0.981
Resting heart rate >100 2.6 5.5 0.047
69.8+122 71.3+144 0.089
Ejection fraction >50 67.8 61.2 0.026
30-50 14.8 225
(30 174 163
59.0+13.0 55.6+11.7 <0.001
Total cholesterol 199435 197140 0.508
Triglyceride 171+£142 163+104 0.403
HDL 41120 44+22 0.061
Hypertension 457 434 0.510
Diabetes mellitus 223 225 0.942
Congestive heart failure 5.8 34 0.078
Valvular disease (aortic or mitral) 6.5 2.7 0.004
Stroke 58 6.1 0.837
Respiratory disease (COPD* or asthma) 47 15 0.002
Kidney disease (ARF/CRF/dialysis) 22 1.7 0.656
Smoking current smokers 410 402 0.040
' former smokers 18.0 124
non-smokers 41.0 474
Previous CABG* 14 20 0.556
Diagnosis others 874 785 0.005
M (1-14 days) 72 113
AMI (within 24hrs)* 54 102
Involved vessels' single 579 530 0.267
' double 29.9 315
triple 122 155
Number of stents 0 58.6 394 0.001*
' 1 399 519
2 14 80
3 0.0 07
Lesion type C 234 289 0.078

* Defined as the case of the myocardial infarction occurred within 24 hours before PTCA and determined by
cardiac enzymes (CM-MB fraction 3 fold increase) or electrocardiographic changes (new Q-wave). 1 Refers to

the vessels involved more than 50% or over. ¥ Two-tailed Fisher s exact test. § COPD : chronic obstructive
pulmonary disease, ARF : acute renal failure, CRF : chronic renal failure, CABG : coronary artery bypass graft,

MI : myocardial infarction.
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Table 4. Unadjusted comparison of outcome by hospital volume

Hospital volume

Patient outcome <199 >200 P value
N=278 N=804
Major adverse outcome* 3.6 1.7 0.070
death dirring same hospitalization 22 1.6 0.597*
AMI within 24 hours after PTCA 0.7 0.1 0.164!
emergency CABG' after PTCA 07 03 0273}
Intervention failure' 119 49 0.001
Lesion type C 234 289 0.078

* Refers to at least one complication of death during same hospitalization after intervention or emergency CABG
within 24 hours after PTCA or acute myocardial infarction within 24 hours after PTCA. 1 Defined as the case
of the final result >50% diameter stenosis or the failure in 20% reduction of diameter stenosis or having any
major adverse outcome described above. ¥ Two-tailed Fisher s exact test. § CABG : coronary artery bypass

graft.
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Table 5. Unadjusted comparison of intervention failure rate and major adverse

outcome rate by patients’ characteristics

- Intervention failure*  Major adverse outcome'
Characteristics
Rate P value Rate P value
Gender Male 59 0.142 1.6 0.044
Female 83 36 )
Age, years <49 23 {0.001" 0.6 0.003!
50-59 52 12
60-69 85 2.7
=70 9.3 4.6
Resting heart rate <99 6.1 0.014" 1.8 {0.001°
>100 157 11.8
Ejection fraction, %  >50 47 0.001" 06 {0.001!
30-49 9.7 37
(30 10.9 6.9
Hypertension No 6.6 0.936 25 0.517
Yes 6.7 1.9
Diabetes mellitus No 6.6 0.808 22 0.763
Yes 70 25
Congestive heart No 63 0.020" 19 0.013"
failure Yes 16.3 9.3
Valvular disease No 6.6 0.7451 22 0.5991
(aortic or mitral) Yes 75 2.5
Stroke No 6.5 0.4359 23 1.000"
Yes 9.2 15
Respiratory disease ~ No 6.4 0.079! 2.1 0.104"
(COPD** or asthma) Yes 16.0 8.0
Kidney disease No 6.5 0.1437 2.1 0.0701
_(ARF** or CRF**  Yes 15.0 10.0
or dialysis)
Smoking current smokers 5.1 0.141 12 0.029
former smokers 8.7 1.3
~ non-smokers 7.8 37
Previous CABG**  No 6.2 0.001" 2.1 0.070"
Yes 30.0 10.0
Diagnosis others 5.7 0.001 1.1 {0.001"
MI within 1-14 days 54 36
AMI within 24 hours* 16.5 103
Involved vessels* single 6.1 0.285" 26 0.603
double 6.6 2.1
triple 8.8 13
Lesion type C No 42 0.001 14 0.003
Yes 13.1 44

* Defined as the case of the final result >50% diameter stenosis or the failure in 20% reduction of diameter
stenosis or having any major adverse outcome described below. 1 Refers to at least one complication of death
during same hospitalization after PTCA or emergency CABG within 24 hours after PTCA or acute myocardial
infarction within 24 hours after PTCA. % Defined as the case of the myocardial infarction occurred within 24
hours before PTCA and determined by cardiac enzymes (CM-MB fraction 3 fold increase) or
electrocardiographic changes (new Q-wave). § Refers to the vessels involved more than 50% or over. ||
Likelihood ratio test for trend. § Two-tailed Fisher s exact test. ** COPD : chronic obstructive pulmonary
disease, ARF : acute renal failure, CRF : chronic renal failure, CABG coronary artery bypass graft, MI :

myocardial infarction.

W F9E F9 AEgste 27
(bifurcation) #¢], 73
&, @4 (thrombus) 7 59 HFE £
gae, 4 AEl2 403 A
}E FIND 5 s PR £5

A~

T

el glol F6 B2 JRE £

A (angulation) A

=

ol ﬁ!-l)
tlo rir mx

l

32

I ¥z L350 B AeY 94
A9 A#HE BdsteE doE olf AR

7t Bt AAT SR 0R A7 A
<445 H7) 9EiX e #7153
e 4714 RS o5, ARA A
T 5Y ARV AR o0t ik Al
A Ae AE 57t BeA F7)E
Ql *]%73477}1] d&8 4 AUS Aol
T AES UE 4 §7] i) AgH
ATFE T3t A7 A Aledd gig
il

AT Az, A
o| akA 3k HF
A PTCA A& A

Nedat FolA A4
30% FEoT A

FollA °°V*°l AHA]
sk H]Fo] W 75‘%»8— St
AT E l’“ﬁ* ¥ lWTahk 1991;
Park et al., 1992; Lim, 1994).

o] ATANE B3t wel Fa g
T8 AW A7t FAHoE Rt
Atk 2 PTCA A& 43AE Age
FAdAE Mg HeEAMS AE &
o] 7} E;;"x%'oi 89187 PokA Tk
PTCA & Z¥AE L83 44 A=
£ o] &¥ EXddME A Ne HFE
o) o] LHERALHP=0.048). A%t 3
Ael AFEE WG A LA
€ o128 Aeld) fel30] 25 s,

o]l;__ '14—/\‘]_0,] 7_17~l:7]. Z0 §].;(}_E.
% A48 B 447 BAR, ol 4
d& AFE7t Y& d250] F2 A

(o]

o

& A 2ot & YEAF A9
A M| E ¥ (sex bias in the delivery of
medical care) 0.2, &5 A5g 712
AdEve AN E0 AFHY
A, A5 WS AHgshe dlof o
& Azte] Ao|2kn 4% rkHussain et
al., 1997).



18 zd% - A8} - 2 - olodhd - ZAR - o214 - 23]

Table 6. Hospital volume and the variables associated with intervention failure
(Analysis of Maximum Likelihood Estimates)*

Variables Number (%) pOR* 95% CI*

Hospital volume High, >200 784 (74.6) 1.000
Low, <199 267 (25.4) 3692  2131- 6.398

Age, years <49 174 (16.6) 1.000
- 50-59 322 (30.6) 2307  0.739- 7.203
- 260 555 (52.8) 4401  1515-12.787

Resting heart rate <99 1002 (95.3) 1.000
>100 49 (4.7) 2884  1.155- 7.197

Ejection fraction, %  >50 661 (62.9) 1.000
(50 390 (37.1) 2012 1.174- 3449

Previous CABG' No 1032 (98.2) 1.000
Yes 19(1.8) 5830  1.668-20.382

Diagnosis Others 954 (90.8) 1.000
AMIL, within 24 hours' 97(9.2) 2944  1489- 5821

Lesion type C No 762 (72.5) 1.000
Yes 289 (27.5) 3431  2025- 5813

* Missing values (N=31) were excluded. Chi-square for Covariates : 83.936 with 8 DF (P=0.0001). 1 Defined
as the case of the myocardial infarction occurred within 24 hours before PTCA and determined by cardiac

enzymes (CM-MB fraction 3 fold increase) or electrocardiographic changes (new Q- wave) ¥ pOR : prevalence
odds ratio, CI : confidence interval, CABG : coronary artery bypass graft.

Table 7. Hospital volume and other significant risk factors associated with major
adverse outcome (Analysis of Maximum Likelihood Estimates)*

Variables Number (%) pOR! 95% ClI!
Hospital volume High, >200 784 (74.6) 1.000
Low, <199 267 (25.4) 3136 1.184- 8305
Age, years <49 174 (16.6) 1.000
‘ 50-59 . 322 (30.6) 1389  0.133 - 14467
60-69 388 (36.9) 5918 0.659-53.173
>70 167 (15.9) 6.808  0.687-67.439
Resting heart rate <99 1,002 (95.3) 1.000
' >100 49 (4.7) 7754 2217-27.124
Ejection fraction, % =50 . 661 (62.9) 1.000
3049 216 (20.5) 2625 0.676-10.191
(30 174 (16.6) 8.133  2402-27.537
Congestive heart failure No 1,008 (95.9) 1.000
Yes 43 (4.1) 2762 0.709 - 10.766
Renal disease No 1,031 (98.1) 1.000
(ARF* or CRF' Yes 20(1.9) 5027  0.810-31.199
or dialysis)
Smoking history Yes 631 (60.0) 1.000
(current or former) No 420 (40.0) 2765  1.053- 7.263
Diagnosis others 844 (80.3) 1.000
MI, within 1-14 days 110 (10.5) 4183  1.050-16.659
AML, within 24 hours' 97(9.2) 7752 2.692-22320
Lesion type C No _ 762 (72.5) 1.000
Yes 289 (21.5) 3.178  1.259- 8.026

* Missing values (N=31) were excluded. Chi-square for Covariates : 78.510 with 13 DF (P=0.0001). { Defined
as the case of the myocardial infarction occurred within 24 hours before PTCA and determined by cardiac

enzymes (CM-MB fraction 3 fold increase) or electrocardiographic changes (new Q-wave). ¥ pOR : prevalence
odds ratio, CI : confidence interval, ARF : acute renal failure, CRF : chronic renal failure.
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