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Postoperative Progress and Influencing Factors in
Patients after Rastelli Procedure

Se Heui Kim, M.D., Kyeong Sik Kim, M.D., Jong Kyun Lee, M.D.
Jae Young Choi, M.D., Jun Hee Sul, M.D., Sung Kyu Lee, M.D.
Young Whan Park, M.D." and Bum Koo Cho, M.D."

Division of Pediatric Cardiology, Cardiovascular Surgery', Yonsei Cardiovascular Center,
Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul, Korea

Purpose : We have performed an analysis on patients who received Rastelli operation in our insti-
tute and reviewed their progress postoperatively. Various factors with suspected relationship to the
outcome have been considered to help in future treatment and follow-up.

Methods : We analyzed retrospectively 43 patients who either received Rastelli operation in Yonsei Uni-
versity Cardiovascular Center from March 1995 to April 1997 or who received post-procedural cardiac
catheterization and follow—up echocardiography in the out-patient department after the procedure.
Results : No statistically valid relationships were found between the age of the patient, their body
weight, preoperative pulmonary arterial index and pressure, presence of pulmonary branchial stenosis
and postoperative results. Cases with atrioventricular concordance showed lower age and body wei-
ght, and discordant cases exhibited lower ejection fraction 3 days postoperatively. Upon follow up,
lower NYHA score was seen in patients with severe residual stenosis. In the group that received
cardiac catheterization after the procedure, residual stenosis and right ventricular pressure measure-
ment in echocardiography showed good correlation with the catheterization data.

Conclusion : In cases where conduit insertions of the right ventricular outflow tract are required to
achieve total correction in complex cardiac deformity, early operation does not seem to provide a
clear risk to the patient. In patients with atrioventricular discordance, careful postoperative observa-
tion of the ventricular function seems to be needed. Also, echocardiography appears to be a sound
method in follow-up of patients after the correctional procedure. (J Korean Pediatr Soc 2003;46:

259-264)
Key Words : Rastelli procedure, Hemodynamcis, Atrioventricular discordance, Cardiac catheterization,
Echocardiography
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Table 1. Comparison according to the Duration of Ventilator Care, Intensive Care Unit Care and Hospital Stay
Dur. of ventilator care Dur. of ICU care Dur. of hospital stay
(days) (days) (days) P value
<1(n=24) >1(n=19) <4(n=27) >4(n=16) <17(n=22) >17(n=21)
Age at Op.(months) 56+31.6 59+49.4 55.2+37.2 61+454 64.61t44.1 49.9+34.6 NS
BWt. at Op.(kg) 16.8F6.7 16.5*8.1 16.8£6.9 165*8.1 16.8+7.8 14.3£6.8 NS
SVEDV 1.26£0.2 1.20+0.2 1.26+0.2 1.20+0.2 1.26+0.2 1.20£0.2 NS
PAI(mm?/BSA) 298+53.0 333+113.3 302+67 331+110 289+45 339+109 NS
PAMP(mmHg) 23193 21.0£77 22.0£8.1 224+97 22.0%9.7 21.9+76 NS
C.sten. Imm. post-op 21.8+£9.0 27.0%t11.3 23.4%10.0 252%11.0 2451102 24.4%10.6 NS
Follow-up 2771182 36.7+t23.7 30.0+227 34+184 349+226 28F19.2 NS
PV of PI Imm. post-op 15704 1.70£0.5 15704 1505 1.57%0.4 1.6+0.4 NS
Follow-up 1.48%0.6 1.70£0.5 1.6*0.6 1505 1.48*0.6 1.6+05 NS

Abbreviations : SVEDV, systemic ventricle end-diastolic volume; PAI, pulmonary artery index; PAMP, pulmonary artery mean
pressure; C. sten., conduit stenosis; Imm, immediate; PV of PI, peak velocity of pulmonary insufficiency flow; Dur, duration; Op,

operation; NS, not significant; BWt, body weight

Table 2. Comparison of post-Operation Parameters and Follow-up Echocardiographic Findings according to the Age and the

Body Weight at Operation

Age at Op.(months)

BWt at Op.(kg)

<12(10£3.2) 12(71.0£38.0)

<10(8.7+2.3) >10(19.2*6.8)

n=11 n=32 P value n=10 n=33 P value
NYHA functional class 1.27+0.47 1.22+0.42 NS 1.25+0.45 1.23+0.43 NS
Dur. of ventilator care(days) 3.90£7.09 2.13%£1.86 0.10° 40*6.7 20118 0.07"
Dur. of ICU care(days) 7.55+857 4.28+2.39 0.05" 7.8+81 41+23 0.02"
Dur. of hospital stay(days) 221+121 202%116 NS 222%12.0 19.9+11.6 NS
RVP. by Echo Imm. post-op 2.641+0.67 2.88+£0.61 NS 2.75%0.75 2.84+0.58 NS
Follow-up 2.73%+0.90 2.53+0.67 NS 2.67%+0.65 2.55+0.77 NS
C. stenosis imm. post-op 2751140 229+86 NS 242+12.0 24.1%+97 NS
Follow-up 37.0+30.0 296+17.2 NS 28.9%20.0 325+21.7 NS
PV of CI Imm. post-op 1.72£0.40 1.54+0.43 NS 1.66+0.40 1.54+0.46 NS
Follow-up 1.79£0.61 1.46+0.44 NS 1.7£0.59 1.47£0.48 NS

NYHA, New York heart association; RVP, right ventricular pressure; Echo, echocardiography; Imm, immediate; C, conduit; PV of
CI, peak velocity of conduit insufficiency flow; Op, Operation; NS, not significant; Dur, duration; Bwt, Body weight
"1 case of prolonged weaning failure-ventilator care for 25 days and ICU care for 32 days
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Tablg 3. Comparison of post-Operation Parameters, Follow-up Echocardiographic Findings according to the Pulmonary Artery
Index and Follow—up Echocardiographic Findings according to the Pulmonary Artery Pressure

Pulmonary artery index Mean PA pressure(mmHg)
P value
<250(n=9) >250(n=34) <30(n=33) >30(n=10)
NYHA functional class 1.22+0.44 1.24+0.43 1.21+0.42 1.30£0.48 NS
Dur. of ventilator care(days) 1.44%0.73 2.851+4.34 2.8214.38 1.70£1.34 NS
Dur. of ICU care(days) 3.89+1.83 5.44%5.38 5.27%5.33 4.60*3.06 NS
Dur. of hospital stay(days) 19.3£9.8 20.7£12.0 21.3£12.2 17.3£8.76 NS
RVP. by Echo Imm. post-op 3.11£0.33 2.714+0.67 2.79%0.55 2.90+0.88 NS
Follow—up 2.56+0.73 2.59+0.74 2.58+0.75 2.60%0.70 NS
C. stensis Imm. post-op 254=E7.8 23.7£10.9 246*95 224%13.0 NS
Follow—up 30.3*£16.5 32.8+£22.3 33.61+22.5 24.6+t14.1 NS
PV of CI Imm. post-op 1.52+0.54 1.59+0.42 1.55+0.45 1.67%0.43 NS
Follow—up 1.40*£0.51 1.57%+0.52 1.52*0.56 1.57%0.37 NS

NYHA, New York heart association; RVP, right ventricular pressure; echo, echocardiography; Imm, immediate; C, conduit; PV of
CI, peak velocity of conduit insufficiency flow; NS, not significant; Dur. duration; Op, operation
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Table 4. Comparison between Pulmonary Atresia with Ven-
tricular Septal Defect Versus Other Diseases

PA/VSD Other
(Fallot type) disease P value

n=31 n=12

Age at Op.(months) 580*£38.0 56.51+46.0 NS
BWt. at Op.(kg) 16.8+6.8 15.8£7.7 NS
SVEDV (pre—/post op) 12502 1.22+03 NS
SVEF Imm. post-op. 633+58 60.6+t74 NS

Follow-up 65.748 66.7+6 NS
C.sten. Imm. post-op. 23.7%91  25.0*+13 NS

Follow-up 30.8£20.7 33.4%228 NS
PV of PI Imm. post-op. 158%*04 155+05 NS

Follow-up 154+06 154*0 NS
Ventilator care(days) 2874145 183*1.3 NS
ICU stay(days) 53%55 47%28 NS
Hospital day(days) 21.0£12 18.9%+9.0 NS
NYHA functional class 12300 1.25%0.0 NS

Abbrevaitions : PA/VSD, pulmonary atresia/ventricular septal
defect; SVEDV, systemic end-diastolic volume; SVEF, syste-
mic ventricle ejection fraction; Imm, immediate; C. sten, con-
duit stenosis;, PV of PI, peak velocity of pulmonary insuffi-
ciency flow; NYHA, New York heart association; Op, ope-
ration; NS, not significant; BWt, body weight

Z2(r=0.65, P<0.001)E A=A AAAZA L 2w
AE HAHFig. 1).
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Table 5. Comparison according to the Arrangement of Atrio-
ventricular Connection

A-V A-V
discordance  concordance P valve
n=8 n=35
Age at Op.(months) 9254439 4931349  <0.005
BWt. at Op.(kg) 229+75 151*6.5 <0.005
SVEDV (pre/post op.) 1.31+£0.3 1.23%£0.2 NS
SVEF Imm. post-op 579*87 63.61+5.2 <0.05
Follow-up 62.8+t8.4 68.8+8.3 NS
C.sten. Imm. post-op 246*79 24.0*11 NS
Follow-up 37.0%20.0 30.3£21.0 NS
PV of CI Imm. post-op 1.61+0.6 1.57+0.4 NS
Follow-up 1.56*0.6 1.53*0.5 NS
Ventilator care(days) 3.00:2.9 2.49+4.1 NS
ICU stay(days) 6.13£29 4.89*5.2 NS
Hospital day(days) 26.0115.0 19.1+10.0 NS
NYHA functional class 1.25F0.5 1.23+0.4 NS

Abbrevaitions : A-V, atrio-ventricular; SVEDV, systemic ven-
tricle end-diastolic volume; SVEF, systemic ventricle ejection
fraction; Imm, immediate; C.sten, conduit stenosis; PV of CI,
peak velocity of conduit insufficiency flow; ICU, intensive care
unit; NYHA, New York heart association; Op, operation, NS,
not significant; BWt, body weight

Table 6. Comparison according to the New York Heart Asso-
ciation Functional Class

I I

NYHA functional class _ _ P value
n=33 n=9
Age at Op(months) 57.2%39.0 581*454 NS
BWt at Op(kg) 16875 143%69 NS
SVEDV 12602 1.20%*0.1 NS
PAI(mm’/BSA) 314+843 313+953 NS
PAMP(mmHg) 220190 233*75 NS
C. sten. Imm. post-op 245%t105 229*10.1 NS
Follow-up 2561175 483*14.3 <0.05
PV of CI Imm. post-op 157%£04 1.70£05 NS
Follow-up 148+05 1.70£06 NS

Abbreviations : NYHA, New York heart association; SVEDV,
sytemic ventricle end-diastolic volume; PAI, pulmonary artery
index; PAMP, pulmonary artery mean pressure; C. sten, con-
duit stenosis; Imm, immediate; PV of CI, peak velocity of
conduit insufficiency flow; Op, operation; NS, not significant;
BWt, body weight
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Estimation of RV/LV Pressure by Echocardiography

Fig. 1. Relationship between pressure gradient through the
conduit by echocardiography measurement and cardiac cathe-
terization measurement. Abbreviations : RV, right ventricle; LV,
left ventricle.
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