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— Abstract —

Late Results of the Senning and Mustard Operations for TGA in Children

Suh Kyung Phill, M.D.”, Rho Joon Ryang M.D.”
Kim Yong Jin, M.D.", Lee Young Tak, M.D."

We scrutinized the 64 cases of TGA and Taussig-Bing anomaly who underwent Senning and
Mustard operations from Jan. 1981 to May 1988. The ratio of male to female was 45; 19, and
the age at operation varied from 2 months to 18 years(mean 18.9+32.9 months). The in-hospi-
tal mortality was in 24 cases(37.5%) and the major causes were myocardial failure and conges-
tive heart failure associated with arrythmias. The risk factors for hospital mortality were
complex TGA, prolonged bypass time and high postoperative CVP. In addition, mortality
increased during the first year the procedure was used. Late mortality occurred in 6 cases and
the major causes was congestive heart failure, and there was not any significant risk factor
noted in late mortality.

Early arrythmia developed in 37.5%, all of which were transient and self limited, and 7 cases
of early mortality were related to the arrythmias. Late arrythmias developed in 8 cases, but 7
cases were transient. One case died with junctional tachycardia. Of significance the one case
that died late by arrythmia had a similar junctional tachycardia in the early postoperative
period.

The survival rate in all cases disregarding initial in-hospital mortality 1YSR 89.8% and
5YSR 84.3%, but because of short duration of follow up this is not significant.

We concluded that early hospital mortality could be decreased by operating at an earlier age

and by adjusting the appropriate operation method.

Senning(1959)¢ll 2} 4

A A5 o] & Mustard(1964)
[e]

A = o Slste] Arhaldatol QEHE S o] Lok 4w

WA Zo] 7 uks 145 Fo) 7h To) 2

AUl B AT A mgee] Heoz iﬁoéi{ lﬁgjoé;}xz;j ;_%] e fljgj '
TR e 1988dE Adita gy g Tae gtk ZEM oIzl l2 Al A g
¥ nzd o7 R & Aol ARgatm A AR EFok # w5 Fs)
e SRS SANREINIA TANT o) o) Qefhm(Mamel, 197), R B 42
“* A-gdsa oA FRYATw of whe} Aluk Wrgo) HrligFle], Fo AG9E5 0]
) giﬁiﬁ?i’}tKfiﬂ;?ﬁi“éiﬁffﬁiﬂfﬁf Cort: Aol TASk WAl Fo] 22592, Ffolt £
! Al A 4558 0] 231 Hagler, 1979), AF# sl 4] 22

1988\ 12% 3¢ A+



%2 H-zrgo] whe] Rusgich
olell =2} Quaegebeur, Brom 5-(1977)-% Senning
A4S iyt F Ao, 25 cf4 o] ubdo]
de| i =gich =3 XA I Alghs 4183
2 %A Mustardel] |3 4 HA AFE3Fo 24 Ak
9 %758 FRAFT £F At E she3t A4
o] olel. =& MustardgAlol dhele AAldFuh
o A 3k 540-9) 9] A5 A7 o= (Quaegebeur,
1977; Parenzan. 1978), %-& = =}-5ell 9]l 4 (Turi-
na, 1980; Rubay, 1987) £7| (37§44 ¢]Wl) Senning
442 L Aot rasl s ek 2y
Mustard 4 E %71y o] gl o}r|dl Blalock-
-HanlonAl W37 A Al E-o] 1t FAAN % (sep-
tostomy )& 4 Zhxbol] 4 AT A 2 A o] A Lul o
F-21 3k (Trusler, 1980) oFAE g-& o] 5ol &) 4
o] &5 3 vl Trusler(1980) 5-& AAFTAZLES
© 32 3k}l 4 Mustard 4 Fell o
AE w37 = el 28 o] Fkx 4l
R EL A4z A S-S AAH FAA] A&
= & st ol glo] ArAql dlFok AzkE H4Al
Ioh Jatene 5-2(1979) HH =A%) 5

[=3

nReE FEAUE 4FARE
FAlol o] g5 TR 4w
A

& A3o] AR o F el o]

=3

Al 4o] AAld

AE 2ol Ealbo]
$=glen, 2 Azl =F Fdch

B o7 1981 14-%el 19881 597t AX| 7

Senning 4 ¥ Mustard€4] & 643 & A Esl =

sby] Asbg $48a, 1 HstE arsle] o
& 2}E shebslnz} g

7]

NI NE

AP Y LY

1981 19 4-¢] 88vl 5¥ 7= 6 570Uz & 64
olglom, - o] ul g2 451198 olsb grghel.
TEFA 3=E2] AdL 2Yell4 1841 2te] 9] &
22 HH 18.9432.904Y, AFL HTE 7.4913.
50kg, A EH4-2 HT 0.3740.12m20| P eH(E 1).

AdHEEE 2dl Yoy 23, 4Y~12704Y 0]
393, 130 ~24440o] 128, 25/1Y~367HYe] 4
o, 37704 ~487H Yol 47, 497HY o] F 7} 33l G}

7 A5 FEds 1% 159 22, 5449 o
5y Hidyge 1y 29} o, A|7le] Lo =e}
d3do] bzt FAFE FA4] 2 Ko} o} A E 14 o] At

10

Table 1. Total patient

Total No 64 cases

Male: Female 45: 19
Age(months) 18.9+32.9(2-216)
B/Wt(Kg) 7.49+3.50
BSA'(m?) 0.37£0.12
Duration 1981.1-1988.5

* Body Surface Area
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Annual distribution of all patients S: Senning
operation M: Mustard operation. black line;
hospital mortality
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Fig. 2. Annual mean age at operation
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Table 2. Prior porcedures to operation

Table 4. Types of operation

No. Operation No

Rashkind Atrial Senning Op 41

Septostomy 24 Palliative Senning 13

Pulmonary Arterial Mustard Op 8

Banding 2 Paltiative Mustard 2
Coarctoplasty, PDA ligation 1
Mod B-T Shunt’ ) 1

* B-T: Blalock-Taussig
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Table 5. Comparative Data

Operation No Age(month) Wt(kg) CPB time(min)
Mustard 10 751'+884 109473 155.8+46.0
Senning 54 135 *11.7 719425 1421+581

* Contains 13 years, 18 years old patients
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Table 3. Anatomic Analysis of All cases and Early and Late Death

No Hospital Death Late Death

TGA+IVS' 19 5 3
TGA+IVS+PS 1
TGA+IVS+PDA 5
TGA+VSD 22 9 2
TGA+VSD+PS 9 6 1
TGA+VSD+PDA 5 4
DORV

Taussig-Bing Anomaly 2
DORV(Taussig-Bing Anomaly)

+COA PDA 1

Total 64 24 6

* 1VS; Intact Ventricular Septum
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Table 6. Patch classification in all cases

Patch Senning op Mustard op Total
Septal flap 20 20
Septal flap & LAA 21 21
Autologous pericardium 2 4 6
Bovine pericardium 4 6 10
Goretex 7 7

LAA: Left Atrial Auricle
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Table 7. Age Distribution in Palliative operation

Age(month)  Palliative Senning Palliative Mustard

1-2 0

34 4

7-10 3

11-24 3 1

24t 3 1
Total 13 2
Table 8. Early Mortality Rate
Operation No %
Senning op. 17 415
Palliative Senning 3 23.1
Mustard op 4 50.0
Palliative Mustard 0 0
Total 24 375

Table 9. Causes of the Early Hospital Matality

Low output, myocardial failure 11
Dysthythmia with/without CHF 7
Obstruction 3
Infection 2
Pulmonary hypertensive crisis 1

134) ¢] gl et (Table 7).
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Table 10. Operative complication

Complication No
Severe neurologic sequale 2
Mild neurologic sequale 1
Infection
mediastinitis, intestinal . 2
perforation
Chylothorax 2
Total 7

3. 27| A2 (Table 11)
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AT 1864 BF sjgd 508 Akl ar, fo) b ubA B2 24, uldla) 2] (A-V dissociation) 27,
% (chylothorax)e] 28 i} Ak % 1%, junctional premature beat 13, ¥4
73 (sinus arrythmia) 32 92, A H e 2 F7| At
Table 11. Late Death
No. of patients 6
Type of Cardiac lesion TGA+IVS 3, TGA+VSD 2,
TGA+VSD+PS 1
Age at Operation 9.4+7.3 month
Survival Duration 10.1£+10.2 month
Causes of Death Sudden junctional tachycardia 1
CHF 3
Pul. ven obstruction 1
Infection 1
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Fig. 3. Actuarial survival rates of patients who sur-
vived after operation.

X Surviving

100 4.2
Table 12. Early Arrythmia 90 Z 2v 20
80
Arrythmia No death 70 .
1 AV block 4 60 -
Junctional 50
tachycardia 10 6 a0
Complete block 2 1 30 A
AV dissociation 2 2 A
Atrial fibrillation 1 0
Junctional premature
beat 1 I TR A AN S I A
Sinus arrythmia 3 . . .
Nodal thythm 1 Fig. 4. Actuarlal survxv:f\l rates of patients who sur-
vived after Senning operation, except the pal-
Total 24(37.5%) 7 liative Senning operation.
Table 13. Late Arrythmia
No duration results initial rhythm’
Sinus arrythmia 2 2 week, 5 years transient A-V dissociation
junctional tachycardia
1 AV block 1 8 month transient PSVT
Ventricular 1 month, transient
premature beat 2 34 month Sinus
Sinus bradycardia 1 1 month transient Sinus
Sinus tachycardia 1 5 month transient Sinus
Junctional
tachycardia 1 1 month death Junctional tachycardia
Total 8

* Initial rhythm occurred within 1 week after operation.
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Fig. 5. Actuarial survival rates of patients who sur-
vived after palliative operation.
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