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The Role of P Wave from Surface Electrocardiography for the Prediction of
Atrial Fibrillation after Coronary Artery Bypass Graft Surgery

Chang-Kun Lee, MD!, Dae-Hyeok Kim, MD', Gi-Chang Kim, MD', Jun Kwan, MD',
Joung-Taek Kim, MD?, Wan-Ki Baek, MD?, Keum-Soo Park, MD' and Woo-Hyung Lee, MD'
!Division of Cardiology, *Department of Thoracic and Cardiovascular Surgery, College of Medicine, Inha University, Incheon, Korea

ABSTRACT

Background and Objectives = Atrial fibrillation (AF) is a common arrhythmia that develops after coronary artery
bypass graft surgery (CABG), and contributes to the morbidity and prolonged length of hospital day associated
with the procedure. The purpose of this study was to determine predictors of AF after CABG. Subjects and
Methods : One hundred and twelve (112) patients (mean age 59110, male 64, female 48), who underwent
isolated CABG at one institution, were enrolled. The patients’ clinical characteristics, medications, electrocardi-
ogram (ECG), echocardiogram and coronary angiogram were reviewed retrospectively. We measured the P wave
duration and dispersion, and the PR interval from 12-lead surface ECG in each patient. Documentation of AF
after the CABG was obtained from ECG monitoring in the coronary care unit and those taken after the CABG.
Logistic regression analysis was performed, and the discriminatory values of the parameters compared by receiver-
operating characteristic (ROC) curves. Results : AF developed in thirty-three patients (29.5%) after the CABG.
Multivariable predictors were dichotomized on the basis of their variable distribution. A maximal P wave duration
=110 msec (p<0.01, sensitivity 88%, specificity 79%) and an age =58 years (p=0.023, sensitivity 94%, specifi-
city 54%) were considered significant predictors of AF after CABG. Conclusion : This study has demonstrated
that AF after CABG can be predicted preoperatively from a prolonged maximal P wave duration on preoperative
ECG and a patient’s old age. (Korean Circulation ] 2005;35:677—682)
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Fig. 1. Definition of maximal P wave duration, minimal P wave du-
ration and P wave dispersion.

Puke] |z A2 B9 GG PRyt Hshe Al
2F H910] AAR AoJstglar puto] upx|ut f9j= putol
opAut HEE 9ol SHUAY] AAR Fosieict. X

Pt 2 o] froli SHE Pop £ F 7} 7l Fow
Aolatlar, Pot & EARS 127%0] Pt 7+E F izt
Uy AA%,%& ZAsto] F gk Apolz A olsiglrh(Fig. 1).
o] f=ollA puk & 4T 4 glen, puk £
o] Z7o] ofjuligt f=o] Aol oA Pt £2 11 3
Zpo] put o] Fchgtal agko] Alo]glom 4789 f=
ol Pk} X1F(amplitude)o] 2o} Z74o] E7Fsdto]
ARkl Alejatalet. PR EFF SAAQ1 W oR
Eo] 12729 Hoigkt Batgks S5kt

AN A

ALM T ol =ol

BgEH 3% T B4l B9 WA AU E
S HEA R e mUEE, dde dAE
ojol T A Bo AAEE] WA o E At
SHA e

EAEA o= Y=9-& SPSS(Statistical Package for

Social Sience) version 10.0 iEJE“(Mlcrosoft Corpor-
ation, U.S.A)S ARSI OU:] &3 Wt PP+ g

Bt AHAT WY B dee wost =
= student’s t—testS ©]&
W= Chi—square testS ©]-83F%
l:}. FAE Tl —?*ﬁ% _t;f_ Ahﬂo/\ﬂE H]—}\H oq]z‘al- 2~ 01‘— =
HEQl HEE ERIsl7] 9J38ll, Y¥sE4(univariate test)
oA p<0.259] oIS 2= BE WSl dis) 9AA
ol thH=F 2 AE 3)YEA (multivariate logistic regre-
ssion analysis)©] 38| &c}t PZro] 0.050FH¢] ALE &
A%l o)k gk woron, PAEW $alé ¥ A
Ale TS ST = e WY 2Ede Aslls

4 {_51_0 A

ROC curveE E3}to] Rz =9}

o O



o} Solxe] go] Zjel ke BEYOR Hajch, B o
T ZAA W (intraobserver), =% Z]—ﬂ(mterobserver)
AR =S Frslr] Yo Ae-aAPHEe] AX) % (intraclass
correlation coefficient: ICC)E ©o]-&3s}3ich,

2 b

e 9348 At 1129 9] 3 2 AlAEo
HAYEER] ok HAT) T98(70,5%), AAlEo] WAyE
BB 33(29.5%)013iTh. 0|5 33 F Aoz A
4 5850 ke WAk (paroxysmal) AHAE A
£ 2190|313l 1079] $A= FRAWA Fof T HAF 5
&5 07 AE X|<&X(persistent) A E0|aL 21 9]

Z A}

o

-

F

O

Sl A Z o= o2 AFE| XS LA (permanent)
Aol ek,

oo
oﬂ, (NI

o] Birpoll 56:94, BEY Bl 6
A FA Btk 000, 1% e

2]
S Hor) B—_,Loﬂ/ﬂ 47]71-01 Zj_“‘}‘,\P‘U:](IS 7459 day
vs, 19.14+20.8 day, p=0.037), 8 AALA o]ghgo] &=

Table 1. Clinical characteristics of patients with and without atrial
fibrillation after coronary artery bypass graft surgery

AF (-) AF (+)
(n=79) (n=33)
Age (year) 56+9 65+ 8 <0.01
Gender(M/F) 50/29 14/19 NS
Smoking 43 (54) 15 (45) NS
DM 26 (33) 15 (46) NS
Associate CV disease
Hypertension 35 (44) 20 (61) NS
MI 36 (46) 15 (46) NS
Stroke 4 (5) 2 (6) NS
Pre-OP medication
ACE inhibitor 30 (38) 13 (39) NS
ARB 7(9) 1(2) NS
/3 -blocker 29 (37) 12 (36) NS
Lipid-lowering agent 31 (39) 9 (23) NS
Echocardiography
LA dimension (mm) 38.8t 4.1 38.1+-4.2 NS
LVEF (%) 56.5* 13.7 56.6+12.1 NS

3759+ 1149 391.2+110.4 NS

Operation time (min)

Hospital stay after 13.7£59 19.1£20.8 0.037
CABG (day)

MACE 4 (5) 7(21) 0.015

Mortality rate 2 (2.5) 1 (3.0) NS

Data are expressed as number (%) or mean value £S.D. AF: atrial
fibrillation, CABG: coronary artery bypass surgery, CV: cardiova-
scular, MI: myocardial infarction, ACE: angiotensin converting
enzyme, ARB! angiotensin receptor blocker, LA! left atrial, LVEF:
left ventricle ejection fraction, MACE: major adverse cardiac event,
NS: not significant, M/F: male/female, DM: diabetes mellitus,
Pre-OP: pre-operative
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Table 2. Preoperative electrocardiography findings of patients with

and without atrial fibrillation after coronary artery bypass graft
surgery

AF () AF ()
(n=79) (n=33) P

Maximal P wave duration (msec) 97.2£10.6 117.0£9.2 <0.01
503142 64.2114.4 <0.01

164.1+22.3 164.3£28.0 NS

Maximal PR interval (msec) 178.9+22.1 182.6£32.2 NS

P wave dispersion (msec)

Mean PR interval (msec)

Mean value £S.D. AF: atrial fibrillation, NS: not significant

Table 3. Univariate test of various parameter as a predictor of atrial
fibrillation after coronary artery bypass graft surgery

Variables (p<0.25) p
Age <0.01
Female gender 0.059
Hypertension 0.148
Maximal P wave duration <0.01
P wave dispersion <0.01

Table 4. Multivariate logistic regression analysis of independent
parameters as a predictor of atrial fibrillation after coronary artery
bypass graft surgery

Variables Odds ratio 95% CI P
Age 1.1 1.0-1.2 0.02
Female gender 2.3 0.6-8.9 0.235
Hypertension 1.0 0.3-3.6 0.963
Maximal P wave duration 1.2 1.1-1.2 <0.01
P wave dispersion 1.0 1.0-1.1 0.38

CI: confidence interval
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Fig. 2. Receiver-operator characteristic (ROC) curve of age =58 (A) and maximal P wave duration =110 msec (B) as a predictor of atrial fib-
rillation after coronary artery bypass graft surgery as determined by logistic regression analysis.
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