A0t Ml46 3 M 1= 20034

g5 BxyPF 2uE g F
H
n

Morphologic Changes of the Pulmonary Arteries after Stent
Implantation on Branch Pulmonary Artery Stenosis

- Impact of Pulmonary Insufficiency -

Me Jin Kim, M.D., Du Cheol Kang, M.D., Jae Young Choi, M.D.
Jong Kyun Lee, M.D., Jun Hee Sul, M.D. and Sung Kyu Lee, M.D.

Division of Pediatric Cardiology, Yonsei Cardiovascular Hospital and
Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul, Korea

Purpose : Intravascular stent implantation for the treatment of postoperative branch pulmonary ar-
tery(PA) stenosis has been used successfully. However, the cross sectional area of contralateral
branch PA does not regress in spite of the successful dilation of the stenotic branch PA after stent
implantation. We analyzed the morphologic and hemodynamic factors on the size of branch PA after
successful stent implantation.

Methods : The subjects in our study were 23 children who had undergone stent implantaion from
Jan. 1995 to Jul. 2002 in the Division of Yonsei Pediatric Cardiology. We evaluated the cross section-
al area index(CSAI) of branch PA before and after stent implantation at follow-up catheterization.
We also investigated factors such as residual pulmonary stenosis, pulmonary regurgitation(PR), sys-
tolic pressure of right ventricle, and lung perfusion scan.

Results : The CSAI of the RPA without stenosis changed from mean 238+17 mm”/BSA to mean
249420 mmZ/BSA(P:0.47), but didn't regress. The CSAI of the LPA with stenosis was increased
effectively by stent implantation from the mean 102+12 mm%BSA to mean 125=11 mm?%/BSA(P<
0.05). At follow up after stent implantation, the CSAI of PA is correlated with the residual PR frac-
tion after stent implantation.

Conclusion : In a group with increased residual PR, CSAI of RPA was found to be significantly
increased between the pre- and post-stages of stent implantation. So, we suspect that the pulmo-
nary regurgitation remaining after right ventricle outlet tract(RVOT) dilatation surgery is correlated
with the increase in CSAI of RPA. (J Korean Pediatr Soc 2003;46:67-75)

Key Words : Branch pulmonary artery stenosis, Stent implantation, Pulmonary regurgitation
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Table 1. Diagnoses and Previous Surgical Intervention(n=23)

Diagnosis Cases Operation name Cases
TOF" 13 RVOT" augmentation to LPA 7
with Lt. BTT shunt 3
RVOT augmentation to MPA 6
with Lt. BT shunt 1
DORV'? 2 RVOT augmentation to LPA 1
with Lt. BT shunt 1
RV to PA conduit 1
PA/VSD' 6 RV to PA conduit 5
with Lt BT shunt 2
with Bilateral BT shunt 2
RVOT augmentation to MPA 1
TGA" 1 Arterial switch operation 1
PDA™ 1 Ligation 1

Data are presented as number of patients

“tetralogy of Follot, Tright ventricular outlet tract, *Blalock
Tausiig shunt, *double outlet of right ventricle, 'pulmonary
artesia with ventricular septal defect, "transposition of great
artery, patent of ductus arteriosus
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Fig. 1. Doppler echocardiogram on left parasternal short axis view shows velocity time integral of pul-
monary flow by the planimetry. An arrow on (A) shows antegrade pulmonary blood flow, (B) shows

retrograde pulmonary regurgitation flow.
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Table 2. Demographic Data

13/10

34+8.3(13; 3-161)
741+11(66; 11-239)
10£1(9; 5-22)

Sex(Male/Female)
Age at corrective surgery(mo”)
Age at stent implantation(mo)
Follow-up duration

after stent implantation(mo)
BSA" at stent implantation(mm?)
BSA at F/U

after stent implantation(mm?)

0.75%0.07(0.70; 0.33-1.72)
0.81£0.07(0.77; 0.35-1.73)

"mo : months, "BSA :body surface area
mean+ SEM(median; range)

Table 3.

tion

Technical Precedure and Type of Stents Implanta-

Method of stent implantation(n=23)

Transcatheter 20
Intraoperative 3
Type of stent (n=23)
P"-308 9
P-188 11
pst-204 1
P-308+P-188 17
J'ostent§ 1

" Palmaz stent

TPalmaz-Schatz stent by Johnson and Johnson Interventional
System Co, NJ, USA

*First P-308 stent was migrated into the distal PA and 2nd
P-188 was implanted

$Jostent by JOMED GmbH, Germany
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Red, ymz 3de e F
o2 249 ~HEZ AYH AT AME-E 2~HEE balloon ex-

pandable Palmaz stent(Johnson & Johnson International
System, USA)eIA #AZHgk P-183¢] 11#], P-308°] 9, PS-
204 13 2 Jostent(JOMED GmbH, Germany)”} 1&lellA A}
fHlon, BE des ey ZAFZ -9l AdE A
(Table 3).

389 olel A ~dES] o]Frt FE = 1HldM =

Table 4. Pitfalls of Stent Implantation Procedure

Stent migration 3 cases”
To LPA 2 cases
To RV 1 case
Excessive protrusion 2 cases’
To MPA
Restenosis 1 case
Poor lung perfusion 1 case
Thrombosis prevention
Aspirin 21 cases
Coumadin 2 cases

“intraoperative 1 cases & transcatheter 2 case respectively
protrusion during ballooning
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Table 5. Comparison of Pulmonary Artery Cross Sectional Area According to the Grade of Pulmonary Regurgitation Fractional

Changes
Severity of PR fractional changes
Parameter Group 1 Group 2 Group 3 Total P’
Z-score<-1 -1=Z-score< +1 +1<Z-score

No. of patients 10 6 7 23

Ipsilateral to both ratio of LPS'
pre-stent 0.23%0.02 0.29+0.03 0.28+0.04 0.26£0.02 NS
F/U after stent 0.39%0.03 0.43£0.03 0.47+0.03 0.41£0.02 NS
P 0.002 0.022 0.001 0.000

RPA"(mm*”/BSA ™)
pre-stent 233+26 220+ 41 260+23 238+17 NS
F/U after stent 221+21 207+39 325+33 249+ 20 0.047%
P 0.612 0.276 0.041 0.474

LPA™ (mm”/BSA)
pre—stent 89+10 96+24 125£30 10212 NS
F/U after stent 102*11 12722 15524 125*+11 NS
P 0.017 0.076 0.137 0.001

RPA +LPA(mm’/BSA)
pre-stent 322+27 315+54 385+33 340*21 NS
F/U after stent 323+29 334148 480+41 374+26 0.016°
P 0.981 0.385 0.054 0.090

Group 1 includes cases with pulmonary regurgitation fractional changes decreased more than 1 SEM and group 2 includes cases

decreased less than 1 SEM and increased less than 1 SEM

Qroup 3 includes cases with pulmonary regurgitation fractional changes increased more than 1 SEM
"Pre-stent vs follow up after stent value, 'among groups, '0.047 between group 1 and 3, 0.047 between group 2 and 3, *0.016
body surface area

between group 1 and 3, 'lung perfusion scan, "right pulmonary artery,

,70,
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folloxiv up after stent implantation according to grade of pulmonary regurgitational fraction changes(n=
23). “cross sectional index, '"BPA :both pulmonary anteries(RPA+LPA).
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