=
S

Jal
*

o;{*

ru

B - 2

T Ef*

olo

ol

d

=Abstract=

Open Heart Surgery after Pulmonary Artery Banding in Children

Gun Gyk Kim, M.D.*, Jong Rok Chun, M.D.*, Eung Bae Lee, M.D.*, Sang Hoon Jheon, M.D.*,
Bong Hyun Chang, M.D.*, Jong Tae Lee, M.D.*, Kyu Tae Kim, M.D.*

Background: Pulmonary artery banding(PAB) accompanies some tisks in the aspect of band
complications and mortality in the second-stage operation. To assess these risks of the
second-stage operation after PAB, we reviewed the surgical results of the second-stage opera-
tion in the pediatric patients who had undergone PAB in infancy. Material and Method: From
May 1988 to June 1997, a total of 29 patients with preliminary PAB underwent open heart
surgery. Ages ranged from 2 to 45 months(mean 20.6£9.0 months). Preoperative congestive
heart failure conditions were improved after PAB(elective operation group) in 27 patients, but
early second-stage procedures were required in the remaining 2 patients due to sustaining
congestive heart failure(early operation group). Preoperative surgical indications included 2
double outlet right ventriclestDORV group) and 27 ventricular septal defects as the main
cardiac anomaly(VSD group). Result: The mean time interval from PAB to the second-stage
operation was 15.518.7 months(range 5 days to 45 months). One patient in the DORV group
underwent intraventricular tunnel repair and modified Glenn procedure in the other. In the VSD
group, the VSD was closed with a Dacron patch in all patients. Concomitant procedures
included a right ventricular infundibulectomy in 4 patients and a valvectomy of the dysplastic
pulmonary valve in 1 patient. At the second-stage operations, pulmonary angioplasty was
required due to the stenotic banding sites in 18 patients. One patient underwent complete
ligation of the main pulmonary artery with the modified Glenn procedure. The mortality at the
second-stage operation was 17.2%(5 patients). Causes of death were 4 low cardiac output, and
1 autoimmune hemolytic anemia. Diagnosis with DORV and the early operative group were the
risk factors for operative death in this series. There was 1 late death. Conclusion: This study
revealed the second-stage operation for pulmonary artery debanding and closure of VSD in
children was complicated by the correction of the acquired lesions with a significantly high
incidence of morbidity and early postoperative deaths. Primary repair is recommended for
isolated VSD, if possible.

(Korean J Thorac Cardiovasc Surg 1999;32:781-9)
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Table 1. Preoperative evaluation(n=29)

Table 2. Diagnosis(n=29)

Symptom

Intractable CHF 2

Repeated pneumonia 2

Asymptomatic 27
Previous operation

PAB 29

Aortoplasty for CoA 7

SFA 6

Patch aortoplasty 1

PDA ligation il
Hb(gm/dL)

Mean=*SD 12.9%4.1

Range 94-159
Hct(%)
Mean*SD 382+4.1

Range 29.1 - 48.0
CTR in chest X-ray(%)

Mean = SD 59.1£59

Range 49 -170
EKG

NSR 29

RAD 9

LAD

RVH 7

LVH

BVH 11

BVH; biventricular hypertrophy, CHF; congestive heart failrue
CoA; coarctation of the aorta, CTR; cardiothoracic ratio, DOE;
dyspnea on exertion, EKG; electrocardiograhy, Hb; hemoglobin,
Hct; hematocrit, LAD; left axis deviation, LVH; left ventricular
hypertrophy, NSR; normal sinus rhythm

PAB; pulmonary artery banding, RAD; right axis deviation,
RVH; right ventricular hypertrophy, SD; standard deviation, SFA;
subclavian flap aortoplasty, URL; upper respiratory infection
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DORV 2
Type;
Subaortic type 1
Noncommitted type 1
Associated anomaly;
Atrial septal defect, secundum 1
Patent foramen ovale 1
Ventricular septal defect 27
Type;
Doubly committed subarterial type 12
Perimembranous type 14
Malalignment 5

Muscular type
Associated cardiac anomaly

Mitral insufficiency, Grade III 1
Left atrial isomerism 1
Right atrial isomerism 1
Atrial septal defect, secundum 4
Patent foramen ovale 3
Remnant CoA 3
Pulmonary stenosis 29
Type;
MPA stenosis at PAB site 29
RV Infundibular stenosis 4
Pulmonic valvular stenosis 1

CoA; coarctation of the aorta, DORV; double outlet right
ventricle, MPA; main pulmonary artery, PAB; pulmonary artery
banding, RV; right ventricle, SD; standard deviation.
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Table 3. 2-D echocardiographic data Table 5. Operative data
Ventricular septal defect(n=24) Operative Indication
Size(mm); Early 2nd-stage correction because of 2
Mean=* SD 8.81+2.1 PAB failure 27
Range 5-13 Elective 2nd-stage correction
Systolic pressure gradient(mmHg) 62.7£15.6 ) .
RV - PA(n-23): 29 - 100 Time interval from PAB to 2nd-stage
Mean = SD 764112 correction (month)
Range 0-36 Mean=+ SD 155+£8.7
2-D; 2-dimensional, LV; left ventricle, PA; pulmonary artery, Range 5days~44 months
RV; right ventricle, SD; standard deviation. Operative procedure
DORV Group: 2
Intraventricular tunnel repair 1
Table 4. Cardiac catheterization data MOdlﬁe,d Glenn's operation !
Debanding of PAB 1
Qp/Qs(n=19) Suture ligation of MPA 1
Mean = SD 1.28+0!35
Range 0.57 - 2106 VSD Group: 27
Pp/Ps(n=18) VSD closure 27
Mean =+ SD 0.31+0!15 RV infundibulectomy 4
Range 0.12 - 070 PV valvectomy 1
Rp/Rs(n=17) Mitral valvuloplasty 1
Mean =+ SD 0.14 +0!09 Patch angioplasty of MPA 18
Range 0.03 - 038 Debanding of PAB 9
Systolic pressure gradient(mmHg) ASD closure 3
RV - PA(n=19): 50.1+18.0 Duration of ECC(min) (n=29) 138.01+45.1
Mean £ SD 21 - 86 Duration of ACC(min) (n-29) 70.8+31.1
Range Duration of TCA(min) (n=3) 27.7+15.1
Oxygen saturation of the aortic blood(%)(n=22)
Mean + SD 91.0+51 ACC; aortic cross clamp, ASD; atrial septal defect, DORV;
Range 79 - 100‘ double outlet right ventricle, ECC; extracorporeal circulation,

LA; left atrium, LV; left ventricle, PA; pulmonary artery,
Pp/Ps; pulmonary to systemic pressure ratio,

PV; pulmonary vein. Qp/Ps; pulmonary to systemic flow ratio,
RA; right atrium, Rp/Rs; pulmonary to systemic resistance ratio,
RV; right ventricle, SVC; superior vena cava

AzEv ZAAAFeZ 0 mmHgolA 36 mmHg7} A2 B 7.6
T112 mmHgglek 28] &4 AEAZ AR 2§ Qp/Qse
0.57°14 2307} 2 HF 1.34+041°]%3, Pp/PsE 0.1290 4]
0.707FX 2 Hd 031+0.159]9.27, RpRsE= 0.03°14 0.38
WA Z H 0141009013, AL A s o] abs
E3EE 19%NA4 100%7HA 2 HT 90.9515.14% S cHTable

MPA; main pulmonary artery, PAB; pulmonary artery
banding, PV; pulmonary valve, RV; right ventricle, SD;
standard deviation, TCA; total circ latory arrest, VSD,
ventricular septal defect.
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Table 6. Postoperative data
Postoperative complication
Early complication: 4
Low cardiac output 1
Autoimmune hemolytic anemia
Postoperative bleeding 1
Complete atrioventricular block 1
Tiny VSD patch dehiscence 4
Late complication: 6(25.0)
Remnant PS(systolic gr. :>30 mmHg) 5(27.8)
MPA angioplasty grou
PEIODES BIOUP 1(10.0)
Debanding group
Reoperation for remnant PS 1
Operative mortality 5(17.2)

Early mortality, total 2(100)
Early 2nd-stage correction group

3(11.1)

Elective 2nd-stage correction group

DORYV group 2(100)

VSD group 3(1L.1)
Late mortality 14.2)

Follow-up(month): 343+329

Mean=® SD
Range 1-115

DORYV; double outlet right ventricle, MPA; main pulmonary
artery, PS; pulmonic stenosis, SD; standard deviation, VSD;

ventricular septal defect.
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