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— Abstract —

A Study on the Electrocardiographic Change
after the Senning Operation
for Transposition of the Great Arteries

Kim, Ki Bong M.D.*, Rho, joon Ryang M.D.*

One of the most widely recognized problems in patients with TCA (transposition of the great arteries)
after the Senning operation is the occurrence of arrhythmias.

From June 1982 through October 1984, 22 patients, 11 with “simple” and 11 with “complex” TGA, under-
went correction of TGA by a modification of the Senning operation designed to avoid dysrhythmias. 16 were
males and 6 females, with ages ranging from 3 months to 27 months. {mean age 10.8 months)

7 patients (31.8%), 1 with simple TCA and 6 with complex TCA, died in the early post-operative period.
The operative mortality was 9.1% in “simple” TGA, and 54.5% in “complex” TGA. There were 4 late deaths
but only one of these patients died of a dysrhythmia as a possible factor. The standard ECC (Electrocardiography)
checked preoperatively showed sinus rhythm in 17 (77.3%), 1° AV block in 5 (22.7%).

In 22 patients studied postoperative 1st day, the incidence of arrhythmias was 63.6%, with significant in-
cidence compared with preoperative study. (P<0.05).

But, in 15 patients studied postoperatively at intervals from 1 month to 26 months, the incidence of ar-
rhythmias was 26.7%, with no significant incidence compared with preoperative study (P>0.1).

Our results indicate that a modified Senning operation may reduce the frequency of surgically induced
arrhythmias.

Comparison of the postoperative P-waves with the preoperative sinus P-waves revealed a significant decrease
in the maximum P-wave amplitude (P<0.05) without significant change in the maximum width.

The mean frontal plane P-wave axis also revealed significant deviation to the right side (P<0.05), compared
with preoperative study. These findings raise the possibility that what has been called sinus rhythm postoperatively
may have a different origin and conduction sequence from normal. But the rhythm seems to be functionally

similar.
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* Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital
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7 4. Upper limits of the normal P-R intervals*®
(Intervals measured in fractions of a second)

.

Heart rate
£70 71-90 91-110 111-130 >130
Ages (years)

0-1%
1% -6

0.16 0.15 0.145
0.17 0.165 0.155

0.135 0.125
0.145 0.135

* Reproduced, from Ashman R, Hull E: Essentials of
Electrocardiogrophy. Macmillan, 1937.
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Early mortalitylLate mortality

Group No.' of
Patients No.| % No.| %
Simple TGA 11 1 9.1 3 273
Complex TGA 11 6 545 1 9.1
Totals 22 7 318 4 18.2
m. & 2 :
1. ZC®@E 5)

4% 309 o BEECL EF THAgEH,
simple TGA7} 1%, complex TGAZ} 6@cldch, &
BEHE AL BF 4HE, £EF 64Yol4] 28]
A Alojd=dl simple TGA7 361 complex TGA
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= 6. Causes of hospital death after Senning operation

Patient Group Age at Surgery (M) Interval before death Cause of death

1 S 9 18 hr hyperkalemia

2 C 25 26 day Sepsis (post-op. mediastinitis) -
3 C 12 46 hr LCOS

4 C 13 11 hr LCOS

5 C 13 19 hr hyperkalemia

6 o 9 21 hr LCOS

7 C 3 25 hr LCOS

Legend: C, complex TGA. S, simple TGA.
LCOS, low cardiac output syndrome.
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F 7. Causes of Late death after Senning operation

Patient Group Age at Surgery (M) Interval before death (Mo) Cause of death
1 C 21 : 9 CHF due to Ti
2 S 26 CHF due to RV dysfunction
3 ) 3 28 ? Arrhythmia®*
4 S 10 6 CHF due to RV dysfunction

* Unexpected sudden death, with underlying supraventricular tachycardia.
Legend: CHF, congestive heart failure. Ti, tricuspid insufficiency. RV, morphologic right ventricle

B8, £43 A4 A4 445 2 yyue UE

Simple TGA Complex TGA Totals
Rhythm
No. % No. %o No. %o

NSR 9 81.8 8 72.7 17 77.3
1° AVB 2 18.2 3 27.3 5 22.7
2° AVB 0 0 0
3° AVB 0 0 0
Nodal rhythm 0 0 0
Totals 11 100.0 11 100.0 22 100.0

Legend: NSR, normal sinus rhythm
AVB, atrioventricular block

B0, 443 A 1¢A9 F4445 § ¥4 va

E Simple TGA Complex TGA Totals
Rhythm
No. %o No. % No:. %o
NSR 3 27.3 5 45.6 8 36.4
1° AVB 3 27.3 0 3 13.6
2° AVB 0 0 0
3° AVB 0 1 9.1 1 4.6
Nodal rhythm 2 18.1 2 18.1 4 18.1
AVD 1 9.1 2 18.1 3 13.6
SVT 1 9.1 1 9.1 2 9.1
PVC’s 1 9.1 0 1 4.6
Totals 11 100.0 11 100.0 22 100.0

Legend: AVD, atrioventricular dissociation
SVT, supraventricular tachycardia.
PVC’s, premature ventricular contractions
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El slzded, 43 $PRY UEE  22.7%A
2, FE A1YAE 63.6 %24 £ uxe] 5}
Az R 2ols} YAon (p0.05), F¢&

T4 = BA4ulo) vlv 43.8%F thd Egtor)
A vzd A 9% Hol= A PX0.1). =

4 X e

FE¥ A4 IEESS 434 ¥ 16 Krkin  ol¥9 249 S3uss $433 vlady  fo@
type Mo 44FAAE, A5d 22 AL F Aol ddd @0.5) Fig. 1).
W complex TGA 242 44532 pach 3% 34 24biztel ZAE @AY, $5F  Ao)
E10. 3 A 74949 4AE a7
Simple TGA Complex TGA Totals
Rhythm
No. % No. %o No. %
NSR 5 50.0 4 66.7 9 56.2
1° AVB 3 30.0 1 16.7 4 25.0
2° AVB 0 0 0
3° AVB 1 10.0 1 16.7 2 12,5
Nodal rhythm 1 10.0 0 - 1 6.3
Totals ) 10 100.0 6 100.0 16 100.0
B 1. ££3 1249 AHE 44
Rhythm Simple TGA Complex TGA Totals
No.‘ % No. % No. %o
NSR 7 70.0 4 80.0 11 73.3
1° AVB 3 30.0 0 3 20.0
2° ABV 0 0 0
3° ABV 0 1 20.0 1 6.7
Nodal rhythm 0 0 0
Totals 10 100.0 5 100.0 15 100.0
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Simple TGA Complex TGA Totals
Rhythm "
No. % No. % No. %
NSR 7 70.0 4 80.0 11 733
1° AVB 2 20.0 0 2 13.3
2° AVB 0 0. 0
3° AVB 0 1 20.0 1 6.7
Nodal rhythm 0 0 0
SVT 1 10.0 0 1 6.7
Totals 10 100.0 5 100.0 15 100.0
T13. 54 %9 P-R7td, P-39 XNE, P-% vl
Preop Postop 1st day 7th day 1 month Latest
P-R interval (Sec) n 22 8 13 14 14
Mean 0.128 0.156 0.137 0.134 0.129
S.D. 0.020 0.063 0.037 0.025 0.023
P-aniplitude (mV) n 22 9 14 14 13
Mean 0.345 0.080 0.129 0.175 0.135
S.D. 0.102 0.077 0.096 0.075 0.104
P-axis (degree) n 22 9 14 14 13
Mean +63.6 +96.4 +92.9 +81.4 +98.7
S.D. 12.3 58.4 43.4 12.0 55.0
AT YA PAUES} S 2AE Bo] %
A gster, 0
SRWFA FbF Bol FRHAY 1EEEH No-  * B Tomamvnme
% 1 1° AV block
e

50 Noga! rhythm

dal rhythm$ v|lzsl 2, 1EEEL 5% 2 2y
WX Slotd FEHD F2d o)zl gide=(ph o),
Nodal rhythm2 +E#d sz gogctst £ A

1olsfel 4ffelld Hitslo]l 2wl F77k FAe 2

40

30

Per cent incidence

Rew (p<0.05), = o] Follx F2i3t o7} glet 10
(Fig. 1). . - -
Preop Postop 7th &, ™. Lavest Time
Seming £ #R9) ¥2d qeZolztn ¢ £ A&

Simple TGAo|A12) MLm= wha \_H 55 wad ¥d Fig. 1. Incidence 'of dysrhyt.hmi'as and conduction.def(?cts
after Senning operation in the 4 postoperative time

FEH AN WEE 18.2%, TF AlYgsAe 727 periods studied.
%EA BA wH e Frt @Astdo (p<0.05),
2 ool 28 Ao)7} AR (Fig. 2). Hlzo Foh7t TAA o2 E ovls) gidet (p) 0.1,

HAuZz JgE2Ee wrk 44 A . & SoE 3 FE A 1A FRE YEUEY E5E 5% 3
°|7} gl¥ 2=, Nodal rhyhm®] %% SEHelE F3  Fo B33 nHRe Juig, sz ii. & oye]
SA ozt £ A 1A 267 AFsR oW, 2 A4 = U145, JE REE BFEY d¥E 2
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st d.

Fig. 2. Incidence of Dysrhythmia and conduction defects
in simple TGA after Senning operation.
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AR OE AR slad ¥ 9, ot AUl
NES Folsl A% $EE4Y A4 sllsaa o
A7,

B2 4AEY lead TolA &4 P-R MM P-
%o 74, lead I, T, M9 P-FIA 7% P-K
(axis) & € A - ol 2z vl @t (R 13).

4+ P-R MBS 0,128+ 0.020sec g o™, %
3 A 1dA4x= 0,156 = 0.063 sec & cta Z713F Kol
2oy SAHZ #o7 ol QR o™ (9X0.05),
2 o8 A% A vimAAd $Y FHolrt &
Qe

ol & A -3 IESSY PEuEs FA4%
atolsb g M YA S £FE Bt

P-% R P-#2 TF A - Fo AT o) &
2gc & £¢H P-¥ BHEL 0.345+0.102 mVH
<4 vlstd, £EF A 194 0.080 £ 0.077mV, &
% A 7Y%= 0.129 + 0.096mV F4 124 0,175
+ 0.075mV, vpAlet Halad= 0,135 +0,114mVE R
£ oA vz g F4aE By (p<0.005)
(Fig. 3).

F4H P-®@2 T +63.6°o0en, FEF 2
Al7|E 2= +96.4°, +92,9°, +81,4°, +98,7° &2 &
T BfeRe] #2¢ HAE B (p€0.05) (Fig. 4).

4% A - Fof P-% HEEA P-# AT ol
FE£% A A4 ALFHY Role #HFel, 4
A2 BEEGAA A AUl A 4 FHE A
Zste], RERE ol 4o B4 A45d 7tF
4 Aabgte,

gk A4 AERY Hol&: o AEFL AA 7

P-vector o° )

Preop

Postop 1st dsy
Postop 7th day
Postop 1 month

latest follow-up .

in
L}

Fig. 4. Alterations in P-Vectors after Senning operation.

(Preop)
P-amplitude :
P-R interval :

0.345 + 0.102 mv
0.128 + 0.020 Sec

(Postop. 1 month)
0.175 + 0.075 mvV(P< 0.005)
0.134 + 0.025 Sec(P20.1)

Fig. 3. Diagrammatic representation of the post-operative decrease in the max-
imal amplitude of the sinus-like P-wave without change in the duration

observed in postop. 1 month.
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