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— Abstract —

The Senning Operation for Transition of the Great Arteries”

— a 7-year prospective study —

Kim, Ki Bong M.D.” and Rho, Joon Ryang M.D.™

Recently, the arterial switch operation has recelved more interest and increased application
for many patients with TGA (Transposition of the Great Arteries). Not all patients, however,
are suitable candidates for this approach, and its success will be measured against the Senning
procedure. From June 1982 through June 1989, 48 consecutive patients underwent correction
of TGA by a modification of the Senning procedure in our hospital. 34 were males and 14
females, with ages ranging from 3 months to 99 months(mean age 14 months). The patients
were divided into two groups, group I (TGA with intact ventricular septum or without signifi-
cant pulmonary hypertension) and gruop [I(TGA with significant pulmonary hypertension).

The hospital mortality was 9.5% in group I and 55.6 % in group [I. 31 patients were
discharged from the hospital after a Senning operation and have been followed a mean of 31.2
months. There were 5 late deaths, 3 in group I and 2 in group [I. All patiente were followed
up with EKG, echocardiogram, and in several cases, Holter monitor and cardiac catheterization
and angiography were also performed. There have been arrhythmias in 7, superior vena caval
obstruction in 5, pulmonary venous obstruction in 2 and tricupid insufficiency and/or right
ventricular dysfunction in 16 patients.

The Senning operation for ‘simple’ TGA can be performed with a low operative mortality
and morbidity, but tricuspid insufficiency and/or depressed right ventricular function can be a
problem with prolonged follow up.
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Fig. 1. Annual distribution of patients; I :Group 1. II
:Group [I, black line:hospital mortality

B 1. Senningdl $4$ A9t e 482 BF
Group I Group [I Total
corrective palliative sum
No. of patients 21 21 6 27 48
Sex (M:F) 16:5 18:9 34:14
Age at operation 3-39 3-41 4-99 3-99 3-99
(months) (avr. 9.6) (avr. 11.7) (avr. 37.3) (avr. 17.4) (avr. 14.0)
Hospital mortality 2/21 14/21 1/6 15/27 17/48
(%) (9.5 %) (66.7 %) (16.7 %) (55.6 %) (35.4 %)
Late mortality 3/19 1/7 1/5 2/12 5/31
(%) (15.8 %) (14.3 %) (20.8 %) (16.7 %) (16.1 %)
Associated lesions
I'AS 13
small VSD 1
small VSD+LVOTO 2
small PDA 3
mild LVOTO 2
VSD 15 4 19
VSD+PDA 4 2 6
VSD+LVOTO 2 2

Legend:IVS, intact ventricular septum. VSD, ventricular septal defect. LVOTO, left ventricular outflow tract

obstruction. PDA, patent ductus arteriosus.
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Group [ Group [I Total

corrective palliative
LCOS 1 10 11
Hyperkalemia 1 2
Sepsis 2 2
Arrhythmia 1 1
ARF 1 1

Legend LCOS, low cardiac output syndrome. AKE
acute renal failure.
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Patient Group Age at Interval before Cause of death
surgery(Mo) death(Mo)
1 1 10 6 CHF due to RV dysfunction
2 1 3 26 CHF due to Ti
3 1 4 28 Arrhythmia
4 I 20 8 CHF due to Ti
5 | 9 5 Pulmonary venous
(palliative) obstruction
Legend: CHF, congestive heart failure. Ti, tricuspid insufficiency
B4 753 37 Y5
Group 1 Group 1[I Total
corrective palliative

Arrhythmia 6/19 1/7 0/5 7/31(22.6 %)

sinus arrhythmia 2 1

nodal rhythm 2

PSVT 1

CAVB 1
SVC obstruction 3 3 6/31(19.4 %)
Pulmonary venous 1 1 2/31(6.5 %)

obstruction

Ti/RV dysfunction 11 3 2 16/31(51.6 %)
PH+LV f{ailure 1/31(3.2 %)
Residual LVOTO 1 1/31(3.2 %)
CNS complication 1 1/31(3.2 %)

(motor aphasia)

Legend:PSVT paroxysmal supraventricular tachycardia. CAVB, complete atrioventricualr block. PH, pulmonary

hypertension.
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Fig. 2. Actuarial survival rates of patients who sur-
vived after Senning operation.
Ac:total cases, B:Group I, C:Group 1I.

N. 2 ot

2] |+ simple TGA(transpositon of great arter-
ies)2] Al olEoll A5 oFc)F 2| 3k (arterial swi-
tch operation)g A1 38l 2l 2=, SenningZAE &
Aol & oo T Hhgol sbalol AN T AT
442 Fo| Yoty 2 AL slHstedAul,
o} X7kl oFch FH A FhEol WE A4S FF
3 7h, ol T skt 2l o] Al AA A, gag 74
Ho] A o Ey Y owFy TPt dAdsE 2
g As)A A sfate]l e Aoz oAxL
e} mald ol W EW mYHYEL Fub

3k ofo snmple TGA ol & AutaFoll 48] A

|o
H“
4=
oX
ﬂ
:
).
3
ol
o
=
X
§’-.
S_
B
%)
1=

Helo] of g} sbrbub](ZF 412 5, 24hour Holter
monitor, exercise test, electrophysiologic studys )%
steks| 2] Aofel whel chE 2 ul ool 10—40 %A &
BuEm ¢ cplovS | A zpEo) 1985L-‘l<>1] ¥ TEk of 7

%492 Aol e}

4 RAEAe 1ol Toll 4 3= o) 4 A :
T A o)l 2 r) R} \:Ln1 .§;¢ _ijiuoLAl_g__}E_



Foll A= Ach.

b gedo] o A AN 2500 YaAE FEEA
o Aoz 24z g+ Ak F, AN At F
WA Aluke] H7] 8 85 sho) Sl A, AWFAL
AANE T8 ek A2 AuEA Y44 Ay

E

H4AE o] &3l AU.ao| Hel Goretex patchéd

o] B L A}gslx, HwA Alu)l A Ay N &2t
5 AEBE S AFUA ST gl Y
R 54e) s adwste, FHAAY 44
& Adhg o] §E7 & dhe T AN 2713
88 ep?

FEF 1d ool Zehs| e A4 FATL FE
Aol Zal®l Al ZEA| U FE49 AT AR
Boll Sghchn dAA AL, FEF 1dol 4k 4734
Aol A 9414 $ Foll o3l 4E ok Pt
ZAZ WA A gn ek, gl A2 A4
£%5¢ T 44 DY ekFo] A4 $AFE H
S okr| ATk A e D FEdte A2EA
S ol 4 gdobm s RRE o, £%
wal o] od ol =g A4 HAFe] YA ES Z

B

zol7 gdcte RS glvh 2uky 2 % simple T-
GAol A Brte complex TGANA L HlE7t o+
16,200 q1akd 02 3 AFrt 2A vehda GotE &
%HL} ] J& .o oF 249 Fhxtel] 4
""’]’13). L4 BAZo g AR R

o] & aha) 3HE-2 A

0214 7

4 4%% aeigielok ek,
AT AL T st Aok e A4 2
dsbed A0 ko) o Foll A APH T Ralo|

Al f o] qars gl 19 E A
F 1d ol A= gich

AR 55 ng oSS sk b AU AT
AL BRRA £% Aol NS For2, 44
Z24 AL B3ska] ¢, palliative Senning opera-
tion® AW @O TA HAF, ALl FHE T4l
AAE ERE + Qo 444 A2A YAl 4 A
oF A s na oSS A e Anoh, AP E
o BE 2L AFHE WEA A ZebAsHE AL
me, A % TYIFE
4 4ee Agges

st Skl mYEE AFY 5 Ak
v

3hed 14 FEE AR 6el T 2elo A FF
s A3 F2 A€ o

1. 19829 64 %] 1989w 64 <}o] 2] 74l 7k,
2 ozt E FH9 38 w4l 4 Senning#l 4
43}]"1 A LS A3 480 2 st HpAN S
£ AR, AdFAAL] gAY, ddetE 7%
A W7 sy Y ofFe] FelEA g ALE
Group 122, Tt AlE A LEo E ol 4 of T
F&7 Gofell 7A7b Al FH LY lFe] 2w A
€ Group 18 Vo] 5 9 2 A7 4AE F4
23}+o3 ot

2. F48¥F i 2 vl 34 142 Y=t 70.8 %
£ Axlstg o, Ay EE Adg 31'7}59 -
%A AL Group I o] H 9. 671 Yol x, Gro-
up I+ BT 11. 7440l e}

3. % Uhdel 2] 74tk Group o] 24
(9.5 % hospital mortality), Group I 7} 1521(55.6 %
hospital mortality)24 F F Alojel] Zrl4putge
34 gk Abo] 7b gl et (p=0.0006<0.005)

T3 F7) A2 Group 1] 3#(15.8% late
mortality), Group II 7} 2#(16.7 % late mortality)3)
Art

5. F€% A Ad A" gEFoeRE ¥4
W A A o)t H Ak Re] Ak, AbA ket
ARAF o] Yol = 1‘“% AL

4
44 $AF, Bl ALHE

A2

il

. Aal 31#2] 3dolat FAAZEEL 79.4 %(70
% 4?4%7&, 70.8—88.0 %)o) el
. FEF Bl Aol g B e F
x}cloﬂ F2gt ztel /b gl ok 271 4EEL Group
I°ﬂ/‘1 Group N2l &3] kokeh. oebA AT
Aol gAY, dvicts #AG a5 nH}T
o] zal=Elx 9o stdnEAASNFTE BAERA

Senningl $4& Al@she Aol whkAsieln 44

— 758 —



seh,

10.

11.

12.

REFERENCES

. Senning A: Surgical correction of transposition of

the great vessels. Surgery 45:966, 1959.

. Quaegebeur JM, Rohmer J, Brom AG: Revival of

the Senning cperation in the treatment of transposi-
tion of the great arteries:Preliminary report on re-
cent experience. Thorax 32:517, 1977

. Parenzan L, Locatelli G, Alfier1 O, Villani M, In-

vernizzi G, Pacifico AD: The Senning operation for
transposition of the great arteries. J Thorac Car-
diovasc Surg 76:305, 1978.

. Otero Coto E, Norwood WI, Lang P, Castaneda

AR: Modified Senning operation for treatment of
transposition of the great arteries. J Thorac Car-
diovasc Surg 78:721, 1979.

. Levinsky L, Srinivasan V, Alvarez-Diaz F: Recon-

struction of the new atrial septum in the Senning
operation;New technique. | Thorac Cardiuasc Surg
81:131. 1981.

. Jatene AD, Fontes VF, Souza LCB, Paulista PP,

Abdulmassih Neto C, Sousa JEMR, Zerbini EJ:
Anatomic correction of transposition of the great
arteries. J] Thorac Cardiovasc Surg 83:20, 1982.

. Stark J: Transposition of the great arteries:Which

operation? Ann Thorac Surg 38:429, 1984.

. Castaneda AR, Norwood WI, Jonas RA, Colon SD,

Sanders SP, Lang P: Transposition of the great
arteries and intact ventricular septum:Anatomic re-
pair in the neonate. Ann Thorac Surg 38:438, 1984.

. Bove EL: Senning's procedure for transposition of

the great arteries. Ann Thorac Surg 43.678, 1987.
714, x4 ! Senning® F4ol &) Y3 %4
A E g Foll 412 AL dslo] g odF. o
gHE9-o) shstsl 2] 18623, 1985.

Martin TC, Antonio Hernandez LS, Weldon CS:
Dysrhythmias following the Senning operation for
dextrotransposition of the great arteries. | Thorac
Cardiovasc Surg 85:928, 1983.

Lindberg H, Bjornstad PG, Foerster A, Gibbs S,

Tjonneland S: Senning operation for transposition

13.

14.

15.

16.

17.

18.

19.

20.

21.

— 759 —

of the great arteries in the first month of life. EurJ
Cardiothorac Surg 3:16, 1989.

Bender HW, Stewart JR, Merrill WH, Hammon JW.
Graham TP: Ten years’ experience with the Sen-
ning operation for transposition of the great arter-
ies,Physiological results and late follow-up. Ann
thorac Surg 47:218, 1989.

Deanfield J, Camm ], Macartney F, Cartwright T,
Douglas ], Drew ], de Leval M, Stark J: Arrhyth-
mia and late mortality after Mustard and Senning
operation for transposition of the great arteries:An
eight-year prospective study. ] Thorac Cardiovasc
Surg 96:569, 1988.

Ingram MT, von Segesser L, Ott DA, Huhta JC,
Murphy DJ: Senning repair for transposition of the
great arteries without patch augmentation of the
septum. J Thorac Cardiovasc Surg 96:485, 1988.
Siebenmann R, Von Segesser L. Schneider K,
Schneider J, Senning A, Turina M: Late failure of
systemic ventricle after atrial correction for trans-
position of great arteries. Eur J Cardiothorac Surg
3:119, 1989.

Rubay JE, de Halleux C, Jaumin P, Moulin D,
Kestens-Servaye Y, Lintermans J, Stijns M, Vliers
A, Chalant CH: Longterm follow-up of the Senning
operation for transposition of the great arteries in
children under 3 months of age. | Thorac Car-
diovasc Surg 94:75, 1987.

George BL, Laks H, Klitzner TS, Friedman WF,
Williams RG: Results of the Senning procedure in
infants with simple and complex transposition of
the great arteries. Am J Cardiol 59:426, 1987.
Matherne GP, Razook JD, Thompson WM, Lane
MM, Murray CK. Elkins RC: Senning repair for
transposition of the great arteries in the first week
of life. Circulation 72:840. 1985.

Turina M, Siebenmann R, Nussbaumer P, Senning
A: Long-term outlook after atrial correction of
transposition of great arteries. | Thorac Cardiovasc
Surg 95:828, 1988.

Humes RA. Driscoll DJ, Mair DD, Danielson GK
McGoon DC: Palliative transposition of venous re-
turn:Long-term follow-up. J Thorac Cardiovasc
Surg 96:364. 1988.



