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소아흉부외과

부교수 이정렬

Twenty-five year experience with Rastelli repair for transposition of the great arteries

J Thorac Cardiovasc Surg 2000;120(2):211-23 을 key paper로 review함.

(1) Patient selection





138

1) Rastelli procedure:




91

2) Rastelli via PAB:




10 

3) Mustard Senning + subaortic resection ((conduit):
41(excluded)

(2) Anatomy

1) LVOTO: 

A. PA:






18

B. PS (Subvalvar 29, Valvar+Subvalvar 34, Valvar 10):
73

C. 18 PS was progressed from no PS at infancy*

2) AV valve anomaly:

A. Straddling TV or abnormal septal approach:
5

B. Straddling MV:




3

C. Mitral cleft:




6

3) VSD

A. 97 Single vs 4 multiple

B. 101 conoventricular with 4 inlet extension

C. 76 nonrestrictive vs 25 restrictive

4) Previous operations
A. BT shunt ( atrial septectomy

B. PAB ( atrial septectomy

C. Senning

(3) Surgical technique:

1) CPB: conventional

2) Right ventriculotomy

3) ( VSD extension (superoanterior margin)

4) VSD to aorta baffle: 89 Dacron, 2 PTFE, 8 pericardium
5) RVOT repair 

A. 5 direct anastomosis without Lecompte

B. 39 aortic homograft

C. 18 pulmonary homograft

D. 18 Hancock conduit

E. 11 CE conduit

F. 6 Dacron conduit

G. 4 Tascon conduit

H. 7 conduit right of aorta vs 94 left of aorta

(4) Result:

1) Overall survival: 1m/5/10/15/20=93%/82%/80%/68%/52%

2) Early mortality: 73-79/80-89/90-98= 0%/11%/5%

A. Cause of early death: 

i. 3 Residual LVOTO

ii. 2 Coronary insufficiency

iii. 1 Sudden AV block

iv. 1 Pulmonary hypertension

B. Risk factors for early deaths: 

i. Univariate: straddling, CE conduit, Aortic cross-clamp time

ii. Multivariate: complete AV block, long CPB time

3) Late mortality

A. 17 late death, 1 transplantation

B. FU 8.5y(0.4-22y)

C. Cause of late death: 

i. 5 Sudden death

ii. 7 LV dysfunction

iii. 1 conduit pseudointima rupture

iv. 1 myocarditis

v. 2 at reoperation

4) Hospital morbidity

A. Early morbidity: 40%

i. Hospital/ICU/Ventilator: 9/3/1 day

ii. Reoperation: Bleeding, pacemaker implantation, LV-Ao conduit

iii. Univariate procedural risk factor: 

1. Any prior op

2. Previous COA repair

3. Total circulatory arrest

4. Mitral valvar anomaly

5. AV block

6. Long CPB time

iv. Multivariate 

1. Any prior surgery

2. Circulatory arrest

B. Arrhythmia and AV block

i. 24% of patient 33 episodes of postoperative arrhythmia

ii. JET, SVT, complete AV block

iii. 3 permanent pacemaker implantation

C. Late morbidity

i. Freedom from death or reintervention: 5/10/15=53%/24%/21%

ii. Numbers of reop: 53 one, 12 two, 5 three, 2 four, 1 five

iii. Intervention: 36 in 28 patients

D. LVOT reintervention: 11 

i. 9 conal septal resection, 1 Konno, 1 LV-Ao conduit

ii. 5/10/15y freedom from reintervention: 88/84/84%

iii. Shorter interval for infants

E. Late arrhythmia

i. AV block: 3 surgical, 2 late acquired

ii. SVT: 4

iii. VT: 3

iv. 5 sudden death

Discussion

1. Early mortality and morbidity

(1) Current operative mortality: 5%

(2) Morphologic risk factors: 

1. TV straddling or abnormal attachment: chordal reinsertion (Niinami H, et al. Ann Thorac Surg 1995;59:1476-80) 

2. RV hypoplasia+ TV straddling: Glenn (Kreutzer C, et al. J Thorac Cardiovasc Surg 1999;117:662-8)

(3) Additional risk factors

1. Association with CE conduit: coronary compression? (Daskalopoulos DA, et al. J Thorac Cardiovasc Surg 1983;85:546-51)

2. Right-sided conduit in L-TGA: affected by sternal compression: (Houyel L, et. al. J Thorac Cardiovasc Surg 1995;110;613-24)

2. RVOTO 

(1) Late results of homograft and heterograft are similar. (Champsaur G, et al. J Thorac Cardiovasc Surg 1998;116:793-804, Bando K, et. al. J Thorac Cardiovasc Surg 1995;109:509-18)

(2) Early results of heterograft is poorer: bleeding, coronary compression, difficult suturing, friable pulmonary artery and ventricle, adhesion due to prior surgery (groin cannulation)

(3) Late result of direct anastomosis was promising but,

1.  Intermittent left coronary compression from tethered RV is problematic.

2. Residual PS with free PR leads to RV failure.

3. Reserved only for normal sized aorta or side-by-side aorta

(4) Stent: when RVP over 75% of LVP

3. LVOTO

(1) Generous extension of VSD with providing substrates for arrhythmia: Rychik J, et. Al. Circulation 1994;90(5 pt 2): II-13-19)

(2) RV hypertension is a factor for late LVOTO: 

i. Induce septal hypertrophy

ii. Leftward septal displacement

iii. Change of tunnel shape

4. Late failure, mortality arrhythmia    

(1) LV dysfunction

A. Prolonged hypoxia obstruction volume loading in late age Rastelli

B. Abnormal interventricular septum

C. Large prosthetic component

D. Presence of RV hypertension

(2) Arrhythmia

A. Progression from RBBB with RV hypertension

B. Scar tissue originated AV block

5. Indications for the Rastelli procedure in the current era

(1) Early Rastelli

(2) Exclusion of ASO candidates
(3) Early ASO preventing progressive posterior deviation of conal septum

(4) Mitral cleft, 

(5) Abnormal valve attachment to conal septum, papillary muscle accessory mitral tissue locate above VSD

(6) One and half, Ross-Konno as an alternative

Summary

1. Rastelli repair is a procedure with low early mortality.

2. Straddling TV is a risk factor for early mortality and morbidity. 

3. Complete AV block is associated with early mortality

4. Late result is frustrating: conduit obstruction, arrhythmia, LVOTO, and death

5. Early and late arrhythmias are frequent.

6. VSD extension was a substrate for transient or complete AV clock

7. Late result were similar between the various conduits

