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— Abstract —

The Prognostic Implication of Postoperative ECG Changes
in Congenital Heart Surgery

Hwang Kiw Chung, M.D.*, Sung Kwang Lee, M.D.*, Jong Won Kim, M.D.*, Si Chang Sung, M.D.*,
Jong Su Lee, M.D.*, Hyung Ryul Lee, M.D.*, Byung Ryul Park, M.D.*, Myung Kyu Park, M.D.*

Even though the pathogenesis is still controversial, electrocardiographic changes after congenital open heart
surgery depend on various etiologic factors.
Author reviewed 261 cases of congenital open heart surgery patient experienced in the Dept. of Thoracic

& Cardiovascular Surgery, Pusan National University Hospital, since July, 1981 to Sept., 1985.

The results were summarized as followed:

1. The age distribution was from 3 to 29 years old with mean age 10.8 years. And the most frequent congenital
heart defect we had done operation was VSD.

2. Preoperatively, the most frequent ECG finding was abnormal QRS compiex and postoperatively the most
frequent ECG change was arrhythmia.

3. The most frequent arrhythmia before operation was intraventricular conduction disturbance.

4. Right ventriculotomy incision produced the more frequent abnormal ECG changes postoperatively than right
atriotomy or pulmonary arteriotomy.

5. According to the operative technique, outflow patch graft of TOF repair produced the highest frequency
of ECG changes after operation, and in comparing simple and patch closure of VSD, the latter was higher
frequency of ECG changes, in valvotomy and infundibulectomy of PS, the latter was higher too.

6. The common symptom and signs in abnormally ECG changed patients after operation were palpitation, dyspnea,
congestive heart failure and murmur in this order.

7. The longer the time of CPB, the more number of abnormally ECG changed patients had been developed
after operation.

8. The most of postoperative ECG changed patients recovered spontaneously or with only medication and were
clinically insignificant. And the rest other minor group recovered with temporary pacing. Eight cases out of
261 (3.1%), these with abnormal QRS complex and arrhythmia couldn't recover in spite of every effort and

eventually succumbed.

R AL M S R
* Dept. of Thoracic & Cardiovascular Surgery, Pusan National University Hospital
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4103 3-channel monitor & atdlgel =, =3 4
AE Wizl =E gate] $4, AF Y o Fo @3ty
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Fxbe] odd2 3Alol 4 29412 HFaldg 10,84
i, =boh 1499, Sz} 1113e]gie), o|% VSDy}
128902 49%% 23k sbg wgkm, o2 se-
cundum ASD 829 (31,4 %), TOF 219(8.1%),
PS 19%9(7.3%), primum ASD 4©3(1.5%) MSI
473(1,5%), 71} 39(1.2%) Y Foldeh 7|eboll&
Z}2zt Valsalva aneurysm rupture 1o, Ebstein 4]
713 1o, corrected TGA ¢ ASD & PS7} 14
g} (Table 1).
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Ps}o] wA4kx 47 o2 upright, depression,
prolongation © ® upright+ Lead [ ¥t} Lead
N4 o & PalE M9l 7%, depression & Ak o
2 upright Sojo} ¥ o] 4= ¢l 4, prolong-
ation & P3}e] zkro] 0112 o4 Wl g s|Fo8
akgket, =, QRS3M= widening 3+ high voltage =

Table 1. Age and sex distribution of congential open heart surgery

Age & Sex Below 10

11— 20

21 - 30

. Total %
Anomalies M F M F M F
Primum ASD 2 2 4 1.5
Secundum ASD 12 21 25 16 5 3 82 314
VSD 50 20 27 15 7 9 128 49.0
TOF 3 3 2 4 3 21 8.1
PS 2 2 3 1 19 7.3
MSI* 3 4 1.5
Others* 2 1 3 1.2
Total 69 51 60 45 20 16 261

* Mitral stenoinsufficiency, Others: Include a case of Valsalva aneurysm rupture, a Ebstein’s anomaly, a corrected TGA,

ASD and PS
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Voo Ro}e] gto] AHufz| 35mm o4k, Left axis de-
viationo] gl1, 0,09 & o]4e] QRSE 7H o LVH
2 A2k}, Axis abnormality& A 4R 0°~90°
2 A3 90° o]4d == Right axis deviation, 0°
o] &l wl Left axis deviation o8 % ejglgic),
Al AR 60~ 1003] /min 22 3} 603)/min
o] 3H-& 4™, 1003l /min o]AE uiM o2 Hoslgia,
FAHe 1) A4 A=Al (IVCD), 2) T84
Y AT, 3) Alukd 4 (AA), 4) A4 A
| (VA), 5) 4 A=A (AVCD), 6) 24 ¥4
H(JA) 5 672 olwsted 2R3l

olF Faloll ¥ + Usidd vl A AAE 42l
+ QRS o]4}o] 145dl8 }AF wskar, -3 o]

1294l], P3} ol4bo] 964, Axis o]4to] 864, 44
o]4te] 32d| gt (Table ).

A ¥HNF IVCDs 7042 712 gk, o=
2 F21384 9 AxAl 41¢), AVCD 13el, VA
3o, AA 24t 22y JAS 29 o+ gtk
z+ gy BAeje] widlsE IVCDE A SDd4
30.2%2 b4 wstw, ob-8-& VSD, TOF, PS, MSI
o] Folgict, T4 Y AxAel= TOFd4 524
%2 st @k, o2 VSD, ASDS felgish. A
VCDE ASDd|4 1042 116 %& 2x|3hga, o3
< VSDg o, 299 A M & + YAk AA
+ VSDo|4ut 24 vgs VAL TOFo|4 2d],PS
oA 1d] Bgc}(Table H).
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Table 2. Preoperative abnormal ECG findings in various anomalies

ECG anomalies

. P QRS Axis Rate Arrhythmia
Heart anomalies
Primum ASD 4) 4 4 2 4
Secundum ASD  (82) 48 54 40 37
VSD (128) 26 64 14 22 64
TOF 21) 12 12 21 10 18
PS (19) 5 10 4
MSI 4) 1 3 1
Others ) 1 2 1
Total (261) 96 145 86 32 129
Table 3. Properative arrhythmias in various anomalies
Arrhythmias IVCD* Dis. of AA* VA* AvCD* Total
Heart anomalies SI&C*
Primum ASD 4) 2 1 1 4
Secundum ASD  (82) 24 4 9 37
VSD (128) 34 25 2 3 64
TOF 21 5 11 2 18
PS 19 3 1 4
MSI “4) 1
Others 3) 1 1
Total (261) 70 41 2 3 13 129

* IVCD: Intraventricular conduction disturbance, Dis. of SI & C: Disturbance of sinus impulse formation and conduc-
tion, AA: Atrial arrhythmai, VA: Ventricular arrhythmia, AVCD: Atrioventricular conduction disturbance
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TF 4 Ay AAds wWskE wd Pale wsi:e
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7%, VSD 18.8%, PS 10.5%2 %°|3itt. QRS =}
W3le TOF7} 71 4%2 b3 wigtw, of2e VSD
51.6 %, ASD 30,2%, MSI 25.0%, PS 10,5 %2
ol Ak, Axis o] Wisle TOF7} 47,6 %= 713 o
sta, oh-&& ASD 128%, VSD 11.7%, PS 5.3
%2 £olglel, Al wWile VSDs} 21 9%2 sh3
wotoo, ©-22 TOF 238%, ASD 19.8%, PS
10,5%4 <£olglct, AW TOF7} 76 2 %2 7b2
ol ISR R, o}22 VSD 68.0 %2 bt o)t
o 4 whdslglon, o}-2-2 ASD 36.0%, MSI 250
%, PS 158 %2] %-0)glch(Table V).
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Table 4. Overall ECG changes after open heart surgery in various anomalies

ECG anomalies

. P QRS Axis Rate Arrhythmia
Anomalies
Primum ASD 4) 2 3 1 1 3
Secundum ASD (82) 16 23 10 16 28
VSD (128) 24 66 15 28 87
TOF (21) 6 15 10 5 16
PS 19) 2 2 1 3
MSI 4) 1
Others 3) 1 1 2
Total (261) 51 111 37 52 140

Table 5. ECG changes after surgery acording to cariotomy incisions in various anomalies
Cardiotomy RA* RV* PA* RA + PA RV + PA

ECG changes (195) (28) (24) 3 (11
P 37 8 2 4
QRS 85 14 2 1 9
Axis 18 12 1 1 5
Rate 38 11 1 2
Arrhythmia 103 24 3 1 9

* RA: Right atriotomy, RV: Right ventriculotomy, PA: Pulmonary ateriotomy
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Table 6. Postoperative arrhyias according to cardiotomy incisions in various anomalies

Cardiotomy RA RV PA RA + PA RV + PA Total
Arrhythmias (195) (28) (24) (3 (11) (261)
IVCD 84 14 2 1 9 110
Dis. of SI & C 8 3 12
AA 1 1
JA* 1 1 2
VA 2 3 5
AVCD 7 3 10
Total 103 24 3 1 9 140

* JA: Junctional arrhythmia

v A YA w5 739 1954F 1034(528%),
SAAAAN R4 284F 24(85,7 %), 5
N eEAY 24 F 34)(12,5 %), A 2N} S F
Wy WA 3dF 161(33.3%), +44 Aot
s FAA WA 1dF 941(81. 8%)2 44
A7 Alshedlo 4 A ulx s} YEe wghos, o
AupAl zetst 2 5 WAlAbebe vy AN A gd
ol A{rt wkd )it (Table V).
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ASDo| A<= patch $isiie] 400l o 4] wbig 3
ey & A3 42<nv) Lol 220 AR whol
wAste ol e, e A Hshe elstt REE
Hgeh VSD 7Rl patch §-sls] 9o Aaldlo
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steh. TOFdlAle #%2 patch& o= 7 oll4 in-
fundibulectomy v} valvotomy @b 4| 8%k o Bc}h Alx)
5 W3y} gsten, PS4+ infundibulectomy ]
Yool 4 valvotomy «|&ell v} Al T Wslsh o] g
steh. MSI 9] Afe g4 =& 4lxdx wgle] Ho|
+ @b (Table VD).

Hid w4 ¥ ALY Aol =E =5 &
o] wry2 primum ASDel| 4 whx-23talsiy] 14
% 19, patch £3tslsfw] 3d|%E 24|, secundum A
SDell 4= sbEgysldi g 424]F 9, patch-E3ts]
A 404dF 1942 patch-2afssl ] Aasfaol] 4 £
o] uklinlz sl gkt VSDo| 7 Sollx wbE5%)

secundum
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L =4
s ol

sl 88l E 54q|, patch B&slsd] 40 ¢l G 334
ol 4 o] b sle] patch-g3fsl4lyel 7o Wl
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Table 7. ECG changes after operation according to
operation method

ECG changes P QRS Axis Rate Arrl.1yt

Op. method hmia
Primum ASD

simpel 1y 1 1 1

patch (3) 1 2 1
Secundum ASD

simple 42) 8 12 7 9

patch (40) 8 11 9 19
VSD

simple (88) 16 40 18 54

patch (40) 8 26 10 33
TOF

valvo™* 3) 1 2

infun* 6) 2 4 1

outfl* (12) 4 10 7 10
PS

valvo (16) 1 1 2

infun 3 1 2 1 1 1
MSI

valvo 2) 1

valpl* 2 1

* valvo: Valvotomy, infun: Infundibulectomy, outfl:
Outflow patch graft, valpl: Valvuloplasty
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3dlF 2dlnc) Wl T F3dw, PSS 79X in-
fundibulectomy 3¢5 14|24 valvotomy] 16
o F 2¢uct FA Yo wNE5} o] 3o} (Tadble
Vi).

6) ¥ M¥x HE X} YMSH

T3 ANl AAE AHE Hole #Hzte]
AL AA#AA TEEYo) 7 WSk, o2 7
ul, @715, A4l Wi Z13, A, 4833 4elgln}

(Table ).

FF A A ® £24S Hol: A FH
¥ 284 433 Aabgolglon, 29 7heid,
9, M, v b, A5, Y5 FolgleH(Ta-
ble X).

7) AUBMEI AR 7I4E2 8 ANHE #Et s

FF U] AH7)7EL 30-EelusE 124, 30
Toll4 60-¢7k2] 1394, 60 ol 4 90-E7tA 614,

Table 8. Postoperative arrhythmias according to operation method

Arrhythmias Dis. of

Op. method IVCD SI&C AA JA VA AVCD Total
Primum ASD

simple 1) 1 1

patch 3) 2 2
Secundum ASD

simple 42) 8 1 9

patch (40) 16 19
VSD

simple (88) 42 1 1 54

patch 40) 23 1 1 1 33
TOF

valvo 3) 2

infun (6) 1 4

outfl 12) 10 10
PS

valvo (16) 1 1 2

infun 3) 1 1
MSI

valvo 2) 0

valpl (2) 1 1

Table 9. Postoperative symptoms of abnormal ECG patients
ECG anomalies P QRS Axis Rate Arrhythmia

Symptoms (51) (111) (37) (52) (140)
Lethargy 2 2 1 1 2
Anorexia 1 1 1
Diaphoresis 1 2 1 1 1
Palpitation 9 11 8 2 15
Dyspnea 3 2 1 7
Cough with Sputum 1 1
Dizziness & syncope 1 1 1 3
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Table 10. Postoperative signs of abnormal ECG patients

ECG anomalies P QRS Axis Rate Arrhythmia
Signs (51) (111) (37) (52) (140)
Murmur 4 7 3 1 5
Thrill 1 2
Oliguria 1 2 2 1
Hepatomegaly 3 3 2 2
Splenomegaly 1 1 1
Ascites 2 1 2 2
Congestive HF 7 5 6 3 5
Cyanosis 1 1

Table 11. Incidence of developing ECG abnormalities after operation according to the time of CPB

ECG anomalies

. P QRS Axis Rate Arrhythmia
CPB time
— 30 min (12) 2
30 — 60 (139) 23 50 12 28 62
60 — 90 (61) 10 24 14 10 36
90 — 120 37) 10 27 8 9 32
120 — (12) 8 10 3 5 8
Total (261) 51 111 37 52 140
Table 12. Prognoses of postoperative ECG changed patients
ECG changes P QRS Axis Rate Arrhythmia
Prognoses (51) (111) (37) (52) (140)
Spont. reverse 20 41 27 37 21
Reverse with med.* 9 35 3 11 64
Temporary pacing 10 3 2 21
Intractab.le_ but 29 20 4 2 31
subclinical
Intractable and died 5 3

* med.: medication
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