GIOI THIEU LUAN AN
1. Pit van dé

Hep van dong mach phdi (BMP) bénh ding hang thi tu trong céc
bénh tim bam sinh, chiém tir 8 - 12% trong cac bénh tim bam sinh
ndi chung, véi ty 1& mac khoang 1/1000 tré song sau sinh.

Hep van dong mach phdi 1a ton thuong thyc thé bam sinh do dinh mép
14 van dong mach phdi. Hep van BPMP don thuan 1a chi hep van dong
mach phoi khong bao gom cAc ton thuong khac trong tim kém theo.

Siéu &m - Doppler tim cho phép chan doan xéac dinh hep van PMP
va chan doan muc do hep van DPMP gop phan lam giam ty Ié tir vong,
dac biét ¢ tré nho va tré so sinh hep van DPMP nang.

C6 hai phuong phap diéu tri hep van dong mach phéi: phu thuét
tach mép van va théng tim nong van BMP bang bong qua da. Phuong
phap thong tim nong van DMP bang bong qua da di dugc Kan va
cong su thuc hién thanh cong cho tré géi 8 tudi hep van DMP tai
bénh vién Johns Hopkins (Hoa Ky) nam 1982.

Tur d6 dén nay can thiép nong van PMP bang bong qua da la
phuong phap dugc lya chon dau tién dé diéu tri bénh hep van DMP
vi ¢6 hiéu qua cao. Tuy nhién phuong phap nay ciing ¢ thé co tai
hep, h& van PMP ning sau nong va tai bién nhu tir vong, réi loan
nhip tim, dut day ching van ba l4... dic biét 1a tré nho. Hién tai &
Viét Nam chua c6 nghién ciru ndo dénh gia két qua ciia phuong phéap
diéu tri hep van DMP don thuan cho tré em, dac biét tré dudi 2 tuoi.

T6i thuc hién dé tai ndy nham hai muc tiéu cu thé sau:

1. Pdnh gid hiéu qua tirc thoi va trong 1 ndm dau sau nong van
déng mach phéi bang bong qua da cho tré duwéi 2 tusi bi hep
van dong mach phéi don thuan tai Bénh vién Nhi Trung wong.

2. Nhdn xét cac bién co va c&c yéu to dnh hwong dén két qud
nong van dgng mach phéi bang béng qua da ¢ tré mdc bénh
hep van dong mach phcfi don thuan dudi 2 tuoi.



2. Tinh cép thiét cia deé tai

Bénh hep van DMP ¢6 ty Ié cao trong bénh tim bam sinh, viéc
phét hién sém va diéu tri kip thoi s& giam nguy co tir vong ciing nhu
hau qua caa suy tim phai, giam méu 1&n phdi do diéu tri muon, dic
biét diéu tri hep van DPMP ning & tré nho bi hep van PMP tdi cap con
kho khin, néu khong diéu tri kip thoi s& dan dén tir vong. Do d6 can
thiét phai ¢ nghién ctu vé phuong phap diéu tri bang can thiép nong
van DMP bing bong qua da cho tré nhé duéi 2 tudi bi hep van DPMP
don thuan. Phuong phap nay dwoc @ng dung khoa hoc va kinh
nghiém quédc té gop phan dua lai két qua tét cho nhirng tré bi hep van
DMP, ddng thai gop phan lam gian cac hau qua khéng mong mudn
ctia phuong phap diéu tri nay. Day van 1a dé tai thoi su, cap nhat va
can thiét trong diéu tri bénh tim bam sinh cho tré em.

3. Nhirng déng gép mai cia luan an

Két qua nghién ciru thu dugc theo muc tiéu dé ra c6 hiéu qua nhat
dinh, két qua sém trong nam dau sau diéu tri nong van DMP bing
bong qua da cho tré dudi 2 tudi bi hep van PMP don thuan |4 rat tét,
c6 déng gop thuc tién, c6 thé ap dung céc két luan trong nghién ctu
dé diéu tri trong cac co s¢ tim mach nhi khoa trong ca nuéc.

Luan 4n ciing di dwa ra mot s6 yéu td nguy co anh hudng dén két
qua diéu tri nong van PMP & tré dudi 2 tudi, dé tir d6 cac co s ¢b
thé &p dung dé tranh céc két qua khdng mong mudn.

4. Bo cuc luan an

Luan &n 133 trang bao gon 6 phan: Pat vin dé (2 trang), chuong
1: Téng quan (36 trang), chuong 2: Dbi twong va phuwong phap
nghién cau (13 trang), chuong 3: Két qua nghién cau (36 trang),
chwong 4: Ban luan (43 trang), két luan (2 trang), kién nghi (1 trang).

Trong luan &n c6 37 bang, 19 biéu db, 19 hinh va 2 so dd, 5 phu luc.

Luan &n c6 120 tai liéu tham khao, trong d6 c6 6 tai liéu tiéng
Viét, 114 tai liéu tiéng Anh.



NOI DUNG LUAN AN
Chuong 1
TONG QUAN

1.1. Phan loai mirc d9 hep van dong mach phdi

Chén doan murc d6 hep van PMP dya vao do chénh &p giira that
phai va BPMP. Chénh &p nay dugc do trén siéu am - Doppler tim hoac
thdng tim qua 6ng thong & vi tri that phai va DMP. Tly vao mirc do
hep van PMP ma c6 chi dinh diéu tri cho bénh nhan khac nhau.
1.1.1. Phén logi mirc dp hep van DMP dua trén siéu am - Doppler tim

Theo Nugent hep van BPMP do trén siéu am - Doppler tim duoc
chia 1am 4 mirc 46, dwa vao chénh ap tam thu t6i da qua van DMP:

- Hep van DMP khong dang ké: < 25 mmHg.

- Hep van DMP nhe: 25 - 49 mmHg.
- Hep van BDMP trung binh: 50 - 79 mmHg.
- Hep van BMP nang: >80 mmHg.

1.1.2. Phan logi mirc dé hep van dgng mach phai trén thong tim

Phan loai mic do hep van DMP trén thong tim bang cach do ap
lyc that phai, DMP va thét trai qua 6ng thong:

- Hep van DMP rat nhe: chénh &p tam thu ti da giita that phai va
DMP tir 10 dén < 35 mmHg.

- Hep van DMP nhe: ap luc that phai < 50% thét trai, hoac chénh
&p tam thu tdi da giita that phai va DMP tir 35 dén < 40 mmHg.

- Hep van DMP trung binh: &p luc that phai > 50 - 75% thét tréi, hoic
chénh &p tam thu t6i da giita that phai va DMP tir 40 - 60 mmHg.

- Hep van DMP nang: p luc that phai > 75% é&p luc cua thét trai, hoac
chénh &p tam thu tbi da giita that phai va DMP 16n hon 60 mmHg.
1.2. Siéu dm tim

Siéu &m tim mat chiéu, hai chiéu, siéu &m mau va siéu &m - Doppler
cho phép chling ta chan doan xac dinh hep van DMP duya vao:
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- Van DMP day, di dong hinh vom va ma han ché do dinh mép van.

- Than DMP gidn sau chd hep.

- Nhanh DMP hai bén khong hep.

- Chénh &p tam thu t6i da qua van DPMP > 25 mmHg.

1.3. Thong tim chup budng tim

Théng tim do ap lyc that phai va DPMP.

Théng tim chup budng thit phai ¢ tu thé chéch trudc dau bén phai
va tu thé nghiéng trai 90° thay rd hinh anh ctaa hep van BPMP, 14 van
PMP day di dong han ché va bién d6 mo van nho, van DPMP déng
ma& hinh vom, thain BMP gian.

1.4. Piéu tri hep van PMP bing phwong phap nong van
1.4.1. Chi dinh nong van dpng mach phéi bang bong qua da

Chi dinh nong van PMP bing bong qua da cho bénh nhan hep van
DMP ngay nay dua vao siéu am - Doppler tim. Theo hau hét céc tac gia
thi chi dinh nong van PMP bang bong qua da cho nhitng bénh nhan
c6 hep van BPMP tir mirc d6 trung binh tro 1€n.

1.5. Tai bién va két qua khong mong muén cia nong van dong
mach phdi

Tai bién nong van PMP bang béng qua da bao gon cac tai bién
cua thong tim phai nhu la rach tinh mach dui, chay mau, rich BPMP,
dut day chang van ba 14, réi loan nhip tim, tran mau mang ngoai tim
cap, ép tim cap, huyét khdi, ngirng tim, tir vong...

Két qua khdng mong muén sau nong van DPMP 1a tai hep van
DMP, ho phdi, hep ton luu khi chénh &p tam thu téi da qua van DMP
ngay sau nong > 36 mmHg.

Hé van PMP nhe thuong gap & tat ca bénh nhan sau nong van
DMP, nhung mirc d6 ha van phdi nang chi khoang 10%.



Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twgng nghién ciru

Bao gom tit ca bénh nhi dudi 2 tudi dugc chan doan bang siéu &m
- Doppler tim ¢6 hep van DPMP trung binh dén ning vao diéu tri tai
Bénh vién Nhi Trung uong trong 6 nam, tir thang 1 nim 2007 dén
thang 12 nam 2012.
2.1.1. Tiéu chudn lya chen bénh nhi

- Bénh nhi duéi 2 tudi.

- Hep van DMP don thuan (c6 hoic khéng c6 16 bau duc).

- Hep van muae d6 trung binh, nang do trén siéu am Doppler (Siéu
am - Doppler tim c6 chénh ap téi da qua van DMP > 50 mmHg).

- Cha me bénh nhi dong ¥ phuong phap diéu tri va bénh nhi da
dugc nong van DPMP bang béng qua da.
2.1.2. Tiéu chudn logi trir

- Hep van DMP phdi hop véi cac ton thuong khac trong tim.

- Hep van DPMP do chén ép tir bén ngoai vao.

- Hep van DPMP don thuan nhung khong di diéu kién nong van BMP

- Hep van DMP c¢6 du tiéu chuan lra chon nhung cha me bénh nhi
khong dong y lam thu thuat.
2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién citu

- Nghién ciru md ta, tién ciu.

- Péanh gia két qua sau nong van trong 12 thang vao céc thoi diém
sau can thiép 3 ngay, 1 thang, 3 thang, 6 thang va 12 thang.



2.2.2. So dé nghién ciru

Kham lam sang
bénh nhi < 2 tudi

— v

Siéu am - Doppler Siéu &m - Doppler
tim lan 1 tim 1an 2

— =

Hep van PMP don thuin

/\

Pién tam do

Khong thuoc nhdm Nhém nghién ciru
nghién ctu
Siéu &m - Doppler tim Siéu am - Doppler tim
PGmax qua van DMP PGmax qua van PMP
< 50mmHg >50mmHg
' v
A P - Nong van PMP
Khong can thi .
9 BMePp - Pénh gi trén thong tim
nong van (trwéc va sau nong)

v

Siéu am tim sau 3 ngay

v
Kham lam sang, siéu am tim,
dién tAm dd sau: 1,3, 6,12
thang

So db 2.1. So d nghién citu bénh nhi dudi 2 tudi bj hep van
DMP don thudn mirc dg trung binh va ngng dugc nong van DMP
bang béng qua da (PGmax: chénh ap tam thu toi da).



2.2.4. Bién sé nghién ciru
2.2.4.1. Mb ta déi trong nghién ciru

- Triéu chiing tim: danh gia dwa vao do bao hoa oxy qua da, chia
hai muc do la < 95% va > 95%.

- Suy tim: dua vao phan do suy tim theo tiéu chuan Ross cai tién
cho tré em, chia 4 mtrc d6 suy tim.
2.2.4.2. C4c thong sé vé siéu am tim

- Siéu am M-mode dénh gia dudng kinh that phai cudi tim truong,
chire nang tam thu that trai.

- Siéu &m 2D: do duong kinh vong van DMP, than DPMP, van
DMP day, di dong han ché va hinh vom, bién d6 mg van DMP.

- Siéu &m mau: dong réi qua ho van ba 1a dé danh gia mic d6 ho
van ba la, danh gia mirc d6 hd van DPMP dya vao dong mau chay
nguoc tu vi tri dudi van, than, nhanh cuia DPMP vao that phai.

- Siéu &m - Doppler tim: do chénh &p tam thu ti da qua van PMP
dé danh gia mic d6 hep van DMP.
2.2.4.3. Panh gia két qud nong van PMP

- Két qua thanh cdng vé mat ki thuat nong van:

+ Thanh cdng vé mat ky thuat: lam duoc thu thuat nong van PMP
bang béng qua da.

+ Thét bai v& mat k§ thuat: khong lam dwogc tha thuat nong van
DMP bing béng qua da.

- Két qua giam muc do hep van DMP: dya vao siéu &m - Doppler tim
do chénh ap tam thu t6i da qua van DMP dé danh gia két qua.

+ Hep ton luu (residual stenosis):

e Khong hep ton luu: < 36 mmHg.
e Hep ton luu: >36 mmHg.

+ Tai hep van PMP: > 50 mmHg,

- C4c tai bién trong khi nong van DMP:

+ Tt vong: lién quan dén thu thuat hay nguyén nhan khéc.
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+ R&i loan nhip tim, trdn mau mang ngoai tim, ép tim, tic mach,
r4ch mach, dut day chang van ba l4...
2.2.4.4. Theo doi sau nong van DMP

- Két qua nong van PMP duoc dénh gia dya vao:

+ Kham 1am sang: do %Sp0O, qua da, danh gia marc do suy tim.

+ Pién tdm dd: danh gia cac rdi loan nhip nhu block nhi thét,
block nhanh phai...

+ Siéu am tim: danh gia kich thudc that phai, duong kinh vong
van DMP, mirc d6 hep va hé van DPMP, mirc 6 ho van ba 14.

- Thoi diém tai kham: sau nong 3 ngay, 1, 3, 6 va 12 thang, cac thong
s6 kham 1am sang, dién tam do va siéu 4m tim duoc tién hanh nhu truéc
can thigp.

2.2.5. X ly sé liéu va cac thudt toan si dung trong nghién ciu

S6 liéu sau khi thu thap s& dugc ma hoa theo mau, nhap bang
phan mém Excel va phan tich sé liéu biang phan mém Stata 10.0.

Céc budc thyc hién phén tich:

- Théng ké mo ta: mo ta ddi twong nghién ctu va thdng sb trude
va sau can thiép dya trén tinh chét cua tirng thong s/bién.

+ Bién phan loai: tinh ty 1& phan tram.

+ Bién lién tuc: tinh trung binh va do léch chuan (néu cd phan b
chuan) hoic sir dung trung vi (néu khdng cé phan b chuan).

- Thdng ké phan tich:

+ S0 sanh céc théng s dinh lugng trudc va sau can thiép bang
kiém dinh t ghép cap.

+ Sir dung hdi quy cho nghién ciu doc do ludng lap lai (mixed -
method/repeated - data analysis) dé xac dinh cac yéu t6 anh huong
dén két qua can thigp.

+ Phan tich ca bénh (md ta ca bénh) dé tim hiéu cac yéu té nguy
co din dén thét bai, tai hep, tai bién va tir vong néu co.

+ T4t ca cc kiém dinh trong nghién ctu sir dung mic ¥ nghia 5%.



Chuong 3
KET QUA NGHIEN CcUU

102 BN hep van PMP don thuin co
PGmax PMP > 50mmHg

A

y

Nong van PMP biang bong qua da

4/\

3 BN thit bai

v

Phau thuat taich van PMP

99 BN nong van DPMP

98 BN séng

01 BN tir vong
(sau nong ngay thir 11)

— T~

05 BN téi hep 93 BN két qua tét
02 BN nong 03 BN
lai lan 2 khbng nong
(sau 1,5 va lai 1an 2
4 thang)

88 BN theo d6i 12 thang va

8 BN theo doi 6 thang sau nong van PMP

So d6 3.1. Theo ddi sau nong van DPMP bing bong qua da cho
bénh nhi dudéi 2 tuoi bi hep van DPMP don thuan.
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3.1. Pic diém chung caa déi twong nghién ciu
3.1.1. Cdc dic diém chung

Nghién ctu ching t6i gdm 102 bénh nhi dudi 2 tudi bi hep van
DMP don thuan tir trung binh dén ning, da dwoc nong van DMP
bang bong qua da. Trong d6 thu thuat nong van dugc thuc hién thanh
cong 99 bénh nhi, 3 bénh nhi that bai thi thuat vi khdng dua bong
qua van DMP dé nong van DPMP dugc.

Ty 1¢ hep van BPMP nang la 48,5%, hep trung binh la 51,5%.
Nam gap nhiéu hon nir véi ty 18 1,25, khong c6 su khac biét gioi
tinh (p = 0,35). Tudi nong van trung binh 1a 7,4 + 5,9 thang tui (3
ngay dén 24 thang), gap nhiéu nhat & nhém 0 - 6 thang tudi 1a 56,6%.

Ty 1¢ béo hoa oxy < 95% c6 65,7% bénh nhi, nhém hep phdi nang gap
nhiéu hon nhém trung binh (83,3% so vai 49%) véi p < 0,001. Gia tri
trung binh SpO, chung 14 84,4 + 16,4%. Suy tim d¢ I1a 21,2%, do Il 1a
13,1%, do III 1a 27,3%, trong d6 nhom hep van DMP nang c6 muc
d6 suy tim d6 II, IIT cao hon so véi nhdm hep van DMP trung binh
(do 111 41,7% so vai 13,7% va do 11 22,9% so vai 3,9%) su khac biét
c6 y nghia vai p < 0,001.

3.1.3. Pic d@iém hep van PMP trwéc nong
Bdng 3.5: Pic diém siéu &m - Doppler tim va kich thuwéc vong van PMP

Chung  Hep TB Hepnang

Pic diém
ac die (n=99) (n=51) (n=48)
PGmax bMP Mean + SD 81,7 + 23,6 63,5 + 9,1 101,2 + 18,0 < 0,001
(mmHg)

P ho

(?max oba Mean+SD 59,0+38,8 38,6 +274 80,6 +37,6 <0,001

14 (mmHg)

\/ong van

Mean+SD 105+19 104+20 105+18 077
DMP (mm)
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Bdng 3.6: So sanh miec dg hep van DMP do trén théng tim va
siéu am - Doppler tim trudc nong van DMP

Do trén siéu am - Doppler tim
Mirc d§ hep van DPMP Hep TB (n=51) Hep nang (n =48)

n % n %

Do trén Hep nhe 6 11,7 1 2,1
thong tim Hep TB 29 56,9 2 4,2
Hep nang 16 31,4 45 93,7

Bdng 3.7: Gia tri chdn dodn chinh xdc trén siéu am tim
D chinh x&c cua siéu 4m trong danh gia e
: g & Gia tri (%)

hep van DPMP
Do nhay 73,8
Do dic hiéu 93,6
Gié tri chan doan duong tinh 95,7
Gia tri chan doan 4m tinh 64,4

3.2. Két qua nong van PMP
3.2.1. Két qud teec thi ngay sau nong van DMP

3.2.1.1. Danh gid trén thong tim

Bdng 3.12: Két qud thay déi miec dg hep van PMP do trén thong
tim trudc va ngay sau nong van DMP

e da Trudc nong van Sau nong van
Muc do hep . g o ; g ar
Khong hep
(PGmax < 10 mmHg) 0 0 45 455
Hep nhe
(PGmax 10-40mmHg) ' 7.1 52 525
Hep trung binh
(PGmax > 40 - 60 mmHg) ~ ° 31,3 2 2,0
Hep ning 61 616 ) .

(PGmax > 60 mmHg)
Tong s6 99 100 99 100
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Bdng 3.15: Thay déi ap luc thdt phai tam thu do trén thong tim

trwdéc va sau nong van DMP

Ap lyc that phai Tam thu
tam thu (mmHg) Mean +SD P
Chung Trudc 914 235
<0,001
(n=99) Sau 38,2 98
Hep TB Trude 76,2 13,2
<0,001
(n=51) Sau 351 7,6
Hep nang  Trudc 107 21,0
<0,001
(n=48) Sau 415 10.8

Ty 1€ duong kinh bong va vong van PMP trung binh la 1,32 + 0,09
lan, khdng c6 su khac biét theo nhom muac d6 ning cua bénh
(p = 0,141).

Siéu am - Doppler tim ngay sau nong van DMP c¢6 45,5% khéng
con hep van DMP va 52,5% con hep van DMP rét nhe, 2% hep van
DPMP nhe.

Ngay sau nong van con 26% bénh nhi c6 SpO, qua da < 95%.

Thoi gian nam vién trung binh 7,85 + 6,67 ngay, bénh nhi nam
vién dai nhat 1a 36 ngay.

3.2.2. Két qua theo dbi trong 12 thang sau nong van PMP
3.2.2.1. Pdnh gid két qud nong van trén 1am sang

Ngay sau nong van DMP bénh nhi c6 SpO; > 95% ting tir
34,3% lén 73,7%, co y nghia thong ké voi p = 0,001. Sau d6 SpO,
tiép tuc ting va dén thang thir 6 tat ca bénh nhi déu cd SpO, > 95%.
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Trude nong Sau 3 ngay Saul thang Sau3 thing Sau 6 thang Sau 12 thang
(n=299) (n=199) (n=98) (n=297) (n=296) (n = 88)

Biéu do 3.8: Két qud theo ddi mie dé suy tim sau nong van PMP

3.2.2.2. Pdnh gid két qud nong van DMP trén siéu am tim

Bdng 3.20: Mizc dg gigm chénh ap tam thu téi da qua van PMP

do trén siéu am - Doppler tim theo thei gian

Micdd  95% CI ciia sur

PGmax DMP . ..
thay doi thay doi p
(mmHg)
(mmHg) (mmHg)
Sau 3 ngay (n = 99) -63,5 -66,3 -60,1 <0,001
Sau 1 thang (n = 98) - 65,0 -68,0 -62,0 <0,001
Sau 3 thang (n = 97) -67,4 -70,7 641 <0,001
Sau 6 thang (n = 96) -68,9 -726 -652 <0,001

Sau 12 thang (n = 88) -711 -752 -67,0 <0,001
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3.3. Tai bién va céc yéu té anh hwéng dén két qua nong van PMP
3.3.1. Két qud caia tha thugt nong van PMP
Bdng 3.23: Két qud diéu tri chung

Tong Hep TB Hep ning
; Thoi diém
Ket qua
n % 2007- 2011- n % n %
2010 2012
Thét bai thu thuat 3 2,9 3 0 2 38 1 20
T vong khinong 0 0 0 0 0 0 0 0
T von
Nong 9 1 10 o 1 0 0 1 20
duoc  Saunong
van

Séng 98 961 52 46 51 96,2 47 96,0

3.3.2. Péc diém nhom 3 bénh nhi thdt bai thi thugt nong van PMP
Bénh nhi that bai tha thuat nong van PMP déu thudc nhém tudi
nho dudi 6 thang tudi (2 dén 3 thang tudi), va déu co6 biéu hién 1am
sang nang hon vai suy tim do Il va SpO, < 95% so véi nhém thanh
cbng thu thuat nong van.
Siéu am tim nhan thdy & nhom that bai thu thuat nong van BMP c6
bién d0 m& van DMP nho hon (2,7 £ 0,72 so véi 3,1 + 0,9 mm).



15

3.3.3. Tai bién va két qua khong mong doi

160
100 Y16 %

—+—Khoéng ha

00 91,9 Hodol
——Ho do 11
20 -8 Ha do 111
—-Ho do IV
70
64.7

60

50

8.1

4.1

-

46,6
386

8
: 6.8
Coh -0

Trude nong  Sau3 ngay Saulthang Sau 3 thang

(n=99) (n=099) (n=98)

(n=97)

Sau 6 thang Sau 12 thang
(n=96) (n=88)

Biéu dé 3.15: Két qud theo ddi mikc dép hé van DMP trén siéu dm
tim mau sau nong van PMP
3.3.4. Céc tai bién lién quan dén thii thudt nong van PMP

Bdng 3.29: Mgt sé tai bién trong khi can thigp nong van PMP

Chung Hep TB

Hep nang

Loai tai bién

n % n % n %
Liénquangdymé 0 O 0 0 0 0
TumauoTMdui 18 182 11 216 7 146 0,368
Tac mach néo 1 10 0 0 1 20
Binhthuong 23 232 20 392 3 63
{\ilr?]gp Cham | 76 768 31 608 45 937 _q
Champhai 5 51 g o 5 104
cap cau
bt day chang van 1 10 1 20 0 0

ba la
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3.3.5. Téai hep van PMP sau nong

Ty 1€ tai hep sau nong van DMP 1a 5,1%, trong d6 c6 2% phai
nong lai van DMP 1an 2, bénh nhi phai nong lai lan 2 déu & nhom
dudi 6 thang tudi.

Nhom tai hep c6 chénh 4p tam thu téi da qua van DMP cao hon
nhém thanh cbng (87,7 + 26,4 so véi 81,4 + 23,5 mmHg), hé van ba
la cao hon nhoém thanh céng (65,5 + 30,5 so vai 59,0 + 38,8 mmHg).

Ty Ié duong kinh bong va vong van DMP & nhom téi hep thap
hon nhém chung (1,24 + 0,05 so vai 1,32 + 0,1 lan), nhung nhom tai
hep phai nong lai 1an 2 chi c¢6 2 bénh nhi, ma 1 bénh nhi sir dung
bong ¢ ty 1¢ 1a 1,19 va bénh nhi tha hai 1a 1,3 lan, chdng ti khong
tim thiy mdi lién quan gitra tai hep vai bong sir dung nong van cé ty
1& duong kinh bong va vong van DMP < 1,2 1an.

Chuong 4
BAN LUAN

4.1. Panh gia hiéu qua tic thi trén thong tim

Két qua nghién ctru cua ching téi trong bdang 3.15 cho thiy, ap
lyc tdm thu that phai trudc nong van la 91,4 + 23,5 mmHg, sau
nong van giam xubng 38,2 + 9,8 mmHg, su khac biét nay cé y
nghia (p < 0,001). Mac do giam rd rét ap luc that phai trong
nghién ctu cua chiing t6i ciing twong tu nhu két qua nghién ciu
cua Manal va cong su ¢6 ap luc that phai trudc nong van trung binh 1a
104,69 + 24,98 mmHg, sau nong van DMP thi 4p luc that phai giam
xudng trung binh 12 43,6 + 13 mmHg (p < 0,001). Cac nghién ctu khac
nhu McCrindle &p luc that phai truéc nong van 88 + 35 mmHg giam
xudng 42 + 14 mmHg sau nong. Nhu vay cac nghién ciu déu cho thay
rang &p luc that phai sau nong van DMP giam nhiéu so véi truéc nong
van DMP, mirc d6 giam nay déu c6 ¥ nghia thong ke.
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banh gia hi¢u qua nong van BPMP trén thong tim trong bang 3.12
ching t6i thiy, sau nong van PMP: 45,5% bénh nhi dat két qua tét
khéng con hep van DPMP, 52,5% bénh nhi con hep van DPMP nhe, chi c6
2% bénh nhi con hep van BMP trung binh. Tuy nhién danh gia hiéu qua
nong van PMP dua vao chénh p giita that phai va DMP co thé con
chua that chinh xac vi ngay sau nong van PMP c¢6 thé gay co that
duong ra that phai. Vi vay chénh dp nay thudng cao hon thuc té, vi
thé khi do lai 4p luc ngay sau nong van DMP ta van thiy con chénh
&p gitra that phai va PMP. Ching t6i nhan thay sau nong van DMP
thi duong ra that phai co nho hon so véi truge nong (10,7 + 2,9 mm so
v6i 11,3 £ 2,8 mm) mét cach cd ¥y nghia (p < 0,001). Lee va cong su
ciing thdy c6 phan xa co thit duong ra that phai trong va sau nong van
DMP, theo tac gia nay thi chi dinh sir dung thudc chen B, (propranolol)
cd thé han ché phan xa co that duong ra that phai.

4.2. Theo d&i d4u hiéu Iam sang sau nong van PMP

Theo két qua nghién ciru cua ching tdi, do do bao hoa oxy qua da
(SpO,) ting rd rét sau nong van & thoi diém 3 ngay, mic SpO, > 95%
tang tir 34,3% lén 73,7% bénh nhi, chi con 26 bénh nhi (26,3%) cé
SpO, < 95%. Sau 6 thang thang sau nong van DMP thi 100% bénh nhi
€6 SpO; > 95%. Trong 6 thang sau nong van PMP, cung vai tinh trang
suy tim cai thién, chirc nang thit phai tro vé binh thuong, do d6 100%
C4c tré ¢ d6 bao hoa oxy qua da tro vé binh thuong.

Endale va cong su theo ddi két qua nong van PMP cua 55 bénh
nhan bi hep van BMP nang, SpO, truéc nong van DPMP ctua nhém
khong suy tim cao hon hin so v6i nhom suy tim (95,0 + 4,1% so voi
76,6 £ 10,3%). Sau khi nong van SpO, da tang 1én, khdng co su khac
biét gitta hai nhdm (96,1 £ 4,1% so véi 95,2 + 3,5). Nhu vay suy tim
hay khong suy tim sau nong van DMP thi SpO, déu tang 1én & ca hai
nhém, va dat duoc chi s6 binh thudng sau mét thoi gian khi chirc ning
tim V& binh thuong.
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4.3. Theo ddi siéu &m sau nong van DPMP

Siéu am duoc tién hanh vao ngay tha 3 sau nong van PMP, cho
thiy chénh &p tdm thu t6i da qua van DMP giam nhiéu, véi mirc
giam trung binh cho ca hai nhém la 63,5 mmHg. Sau 12 thang theo
d6i murc giam trung binh cho ca hai nhém la 71,1 mmHg.

Két qua nghién ctiu cia ching toi ciing tuong tu nhu nghién ctiu coa
c4c tac gia khac, Manal va cong sy nong van DMP cho thdy chénh
4p tam thu t6i da qua van DPMP truéc nong van la 93,3 + 28,2
mmHg, sau 24 gid nong van giam con 24,9 £ 13,3 mmHg, sau 3
thang la 19,1 + 9,9 mmHg, va sau 6 thang giam con 17,4 + 10,4
mmHg. Mirc d6 giam chénh ap tam thu téi da qua van DPMP cua
Manal ciing twrong tu nhu két qua cua ching toi. Nhu vy sau nong
van PMP bing bong qua da, mép van DMP bj dinh di duoc tach ra,
do d6 méu tir that phai 1én DPMP khdng bi can tro, chénh ap qua van
DMP sé& giam xuéng nhanh ngay sau nong van DMP.

4.4. Két qua khdng mong muén ciia nong hep van PMP
4.4.1. T vong

Trong nghién ctu cta ching tdi ¢d 1 bénh nhi tir vong sau nong
van ngay tht 11, khéng do nguyén nhan tha thuat. Treong hop tir vong
4 tré so sinh 5 ngay tudi, du thang, can ning 3.2 kg, do SpO, 1a 40%,
suy tim mirc d¢ 111. Siéu &m - Doppler tim trudc nong van la hep van
DMP rét nang vai chénh 4p tam thu téi da 92,4 mmHg. Sau nong van
giam con 16,2 mmHg. Tt vong sau nong van ngay thi 10 do tho
may, viém phdi va tran khi mang phdi. Nhu vay bénh nhi nay c6 mot
sb yéu t6 nguy co cao la: tré so sinh 5 ngay tudi, hep van DPMP ning
suy tim nang. Theo nghién ctu cua Tevfik va nghién cau cua Colli
nguyén nhan tir vong lién quan dén thu thuat nong van DMP bang
bong tiy thude vao nhém déi twong nghién cau. Néu bénh nhan hep
van PMP ning, suy tim nang, tudi so sinh thi nguy co tir vong cao
hon tir 6 dén 30%. Endate va cong su nong van DMP cho 55 bénh
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nhé&n hep van DPMP nang kém theo suy tim thi 5,5% ty vong sau nong
van DPMP tir 6 &én 72 gio Vi tinh trang suy tim va phu phoi.
4.4.2. That bgi thai thudt nong van

Nghién cuu cua ching t6éi cd 3 bénh nhi khéng nong dugc van
DMP ma phai phau thuat tach van DPMP, chiing toi coi day la that bai
vé mat ki thuat nong van.

Phan tich 3 bénh nhi nay chidng t6i thay, tudi nhdm bénh nhi nay
tir 2 - 3 thang, vai can nang thap, nhap vién trong tinh trang rat nang,
VGi Sp0, 40 - 60% va déu c6 suy tim muac do 111, Siéu am thay c6 2
bénh nhi hep van BPMP trung binh (chénh &p tam thu qua van DPMP
tir 70 va 79 mmHg), bénh nhi con lai hep van BMP nang (chénh ap la
103 mmHg). Bién d6 md van DMP rit nho tir 1,9 dén 3,3mm,
trung binh 1a 2,7 £ 0,72 mm. Nhu vay bién d0 m¢ van PMP cua ca
ba bénh nhi ndy déu nho hon so véi nhdm thanh céng tha thuat nong
van DMP la 3,1 + 0,9 mm.

Quan sat trong khi phau thuat tach van DPMP thi ca ba bénh nhi
déu c6 van DMP rét day va dinh nhau gan hoan toan ¢ cac mép van.

Ca ba truong hop that bai thu thuat nong van DMP nay cua ching
t6i déu duoc tién hanh trong giai doan dau (nim 2007 - 2010) cua
trung tdm ching t6i, khi ma ching toi chwa cé nhiéu kinh nghiém.

Sunethra va cong su nghién ctu 101 bénh nhi hep van BMP duéi
42 thang tudi duoc nong van DMP, thét bai thu thuat nong van PMP
1a 5,9% vi khong dua bong 1én PMP duoc. Theo tac gia that bai nay
Ia do bénh nhi bi hep van DPMP nang, bién d6 m¢ van DPMP qua nho.
4.4.3. Hé' van DMP sau nong van DMP

Khi nong van, bong lam tach mép van DMP bi dinh, nhung ciing
c6 thé 1am rach mot phan mép van DMP. Theo mét sb tac gia thi ho
van DMP sau nong van gap nhiéu ¢ nhém si dung bong c6 ty Ié
duong kinh bong va vong van DPMP > 1,4 lan. Trong két qua nghién
ctu cua chdng téi sau nong van 12 thang theo ddi c6 6,8% hao van
DMP d6 11, khdng c6 hd van DMP d6 1V, chi yéu 1a h van DMP nhe
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do I'la 38,6%, do Il 1a 46,6%. Nghién ctru cta chdng toi st dung bong
nong van DMP ¢ ty I1¢ duong kinh bong va vong van DMP trung binh
1a 1,32 + 0,94 1an. Trong d6 c6 nhém 8 bénh nhi duoc nong van Véi véi
ty 16 duong kinh bong va vong van DMP > 1,5 1an, thi két qua ciing chi
1a ho van BMP nhe d6 1, 11, khdng c6 hé van DPMP ning. Véi két qua
nay ching toi chua tim thdy méi lién quan gitra ho van DMP va ty 1¢
duong kinh bong vong van DPMP trong nghién ciu cua ching toi.

Theo céac nghién cuau khac ty 1€ ho van PMP sau nong van vao
khoang 74 - 95,1%. Trong nhiing truong hgp hé van DPMP ning
thudng lién quan ton thuong thyuc thé cia van PMP nhu rach 13 van.

Asim va cong su, Louisa va cong su ciing khong thay lién quan trong
nghién cau cta minh gitta ho van BPMP vaéi ty 1€ duong kinh bong va
vong van DMP 16n. Nguoc lai Berman va cong su nghién citu cho rang
hé van DMP sau nong van lién quan dén tudi bénh nhan (dudi 2 thang),
murc d6 nang caa hep van DPMP va kich thudc bong duoc st dung (ty 1€
duong kinh bong va vong van BMP tir 1,33 - 1,5 lan).

4.4.4. Tai bién trong khi tién hanh thi thudt nong van PMP
4.4.4.1. Pt day chang van ba 14

Trong nghién cau cua ching tdi ¢ mot bénh nhi 6 thang tudi bi
dut day chang van ba 14 khi nong van BMP. Siéu &m - Doppler tim
trudc nong cO chénh ap tdm thu qua van PMP la 73,8 mmHg. Sau
nong van 3 ngay giam con 9,4 mmHg (bénh nhi dugc nong van & giai
doan dau cua ching tdi 1am can thiép, nam 2010).

Trong cac nghién ciru khéc cho rang dut day ching c6 thé la do
bong nong van qué dai, hodc béng di ¢ phia dudi cua day ching van
ba 14, khi bong duoc bom cing s& gay dut day chang van ba l4. Trong
nghién ciu cua ching tdi, nguyén nhan dut day chang van ba 14 do
bong di phia dudi day ching van ba I4, vi chang t6i chua nhiéu kinh
nghiém trong giai doan dau nén khéng phat hién duoc trong ldc lam
thu thuat.
4.4.4.2. Tai bién tic mach

Trong két qua nghién ciru cua ching toi c6 1 bénh nhi (1%) bi
nhdi méu ndo. Nguyén nhan nhdi mau ndo & bénh nhi nay c6 thé
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trong khi lam tha thuat c6 cuc mau dong trong 6ng théng, cuc mau
d6ng nay s& vao nhi phai di qua 16 bau duc sang nhi trai, vi bénh nhi
¢6 15 bau duc ma shunt qua I8 bau duc Ia shunt phai - tréi. So véi cac
nghién cuu cua tac gia khac, Hussein va cong su trong 37 tré so sinh
bi hep van PMP ning dugc nong van DPMP bang bong qua da cé
2,7% bi nhdi mau n&o. Christian va cong su nong van DPMP cho 53 tré
so sinh va nhii nhi ¢6 7,5% bi tic mach dui, va 1,9% bi tic mau néo sau
d6 tir vong sau 3 ngay.

4.4.5. Tai hep van DMP sau nong

Két qua nghién ciru cua chdng toi ¢6 5 bénh nhi (5,1%) dugc chan
doan tai hep sau nong van, nhung chi cd 2 bénh nhi (2%) phai nong
lai van DMP lan hai.

Trong nhom 5 bénh nhi tai hep van DMP, ching toi thy ty &
duong kinh bong va vong van BMP 1a 1,24 + 0,05 lan, nhém 2 bénh
nhi nong lai 1an hai 1a 1,25 + 0,08 lan. Trong nhom 94 bénh nhi
khong tai hep co ty 18 1 1,32 + 0,1 lan. Nhung do sb lugng bénh nhi
tai hep qué thip, chling toi khong tim thiy dugc mdi lién quan vé ty
1& bong vong van DMP, ciing nhu vé do tudi tai hep.

Rao thay rang yéu td nguy co tai hep van PMP cao hon ¢ nhom
c6 ty 18 duong kinh bong va vong van DPMP < 1,2 1an. Nguoc lai
trong két qua nghién ctru caa ching tdi khong thay méi lién quan ty
I& duong kinh bong va vong van PMP < 1,2 1an véi téi hep.

Vé ty 18 tai hep sau nong van PMP theo cac nghién ctu 1a khoang
10%. Tuy nhién ty 1& nay thay d6i phu thudc vao nhom dbi tuong
nghién ctru cua cac tac gia, theo Mourad ty 1€ nay la 5%, McCrindle
14 23%, Tevfik 1a 30% vo&i nhom hep van DPMP ¢ tré so sinh khi c6
thiéu san that phai.
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KET LUAN

Qua nghién ciru 99 bénh nhi dudi 2 tudi mic bénh hep van
PMP don thuan, duge nong van PMP bang béng qua da, ching toi
nhan thay rang:

1. Hiéu qua nong van PMP bing bong qua da.

- Nong van DPMP bang bong qua da 1a phuong phép tot dé lya
chon cho diéu tri bénh nhi duéi 2 tudi bi hep van PMP don thuan voi
murc do hep trung binh va nang, ty I€ thanh céng cao (97,1%). Hep van
DPMP gap ca hai gioi, 51,5% hep nang, 48,5% hep trung binh.

- Panh gia két qua trén thdng tim ngay sau nong van DMP
biang béng qua da cho thay:

+ Muc do hep: 45,5% bénh nhi khéng con hep van DMP,
52,5% hep nhe, chi c6 2% con hep trung trung binh.

+ Ap lyc budng that phai, nhi phai giam rd rét sau nong van
(p < 0,001).

- Theo ddi siéu &m - Doppler tim trong 12 thang sau nong van BMP:

+ Mirc d6 hep van DPMP giam rd rét thé hién qua siéu am -
Doppler tim c6 chénh &p tam thu ti da qua van PMP giam nhiéu so véi
trudc nong van trung binh sau ngay tha 3 1a 63,5 mmHg (ty 1€ bénh nhi
duoc theo dBi 100%) (p < 0,001), sau 6 thang la 68,9 mmHg (ty 1€ bénh
nhi dugc theo ddi 97%) (p < 0,001) va tiép tuc giam sau 12 thang la 71,1
mmHg (ty 1€ bénh nhi dugc theo d6i 88,9%) (p < 0,001).

- Trén Iam sang: mac do suy tim, ty 1€ suy tim va d6 bdo hoa
oxy qua da cai thién ro rét sau nong van BPMP.
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2. Cac bién co va yéu té anh hwéng téi két qua nong van PMP
bang bong qua da & bénh nhi dwéi 2 tudi.

- Ty 1& tir vong thap: 1% do lién quan dén tinh trang bénh nang
khac kem theo.

- Ty l¢ that bai thu thuat nong van thap 2,9%, gap ¢ tré nho < 3
thang c6 bién d6 ma van rat han ché.

- Téi hep van sau nong van DMP thap (5%), trong do6 chi c6
2% phai nong van DMP 1an hai.

- H& van DMP gip 92%, chu yéu 1a mac d6 trung binh
(46,6%) va nhe (38,6%), chi c6 6,8% ho nang, khong thiy ro méi
lién quan gitia ty 1¢ duong kinh bong va vong van PMP vai muic do
ho van DPMP nang sau nong van.

- Céc tai bién it gap: 1% tic mach ndo nhe; 1% dut day chang
van ba 14; 5,1% bénh nhi cd nhip cham trong khi lam thu thuat phai
cap cau.

- M6t sb céc yéu td anh huong dén két qua nong van bao gom:

+ Tai hep: 2% bénh nhi phai nong lai van lan 2 déu dudi 3
thang tudi, khdng thdy méi lién quan giira tai hep voi ty 18 duong
kinh bong va vong van DMP.

+ CAc tai bién nhu tic mach nio, dut day chang van ba 14 hiém
gap (1%) c6 thé do lién quan dén kinh nghiém cia ching t6i chua

nhiéu trong giai doan dau lam thong tim.
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KIEN NGHI

Qua két qua nghién ctiu caa dé tai, tdi c6 mot sé kién nghi sau:
Hep van dong mach phdi don thuan 1 bénh tim bam sinh khong
hiém gap. Nong van dong mach phdi bing bong qua da 1a phuong
phap diéu tri hiéu qua va an todn ngay ca ¢ tré so sinh. Nong van dong
mach phdi nhiéu lan véi kich thugc bong 16n dan, ty & duong kinh
bong va vong van DMP (16n nhat) tir 1,2 - 1,39 dugc lya chon cho

phép ty ¢ tai hep van, ho van dong mach phoi chap nhan dugc.

Sau nong van dong mach phdi bénh nhan cin duoc theo ddi
dinh ky, dic biét trong 6 thang diu phat hién tai hep dé nong lai van
phdi kip thoi. Ho phdi sau nong van thudng & mirc do nhe va trung

binh nhung can theo d6i 1au dai trong nhiéu nam.

Hiéu qua cua phuong phap nong van DPMP bing bong ciing
nhu nhitng bién ching tic thi (rach van, dut day chang, réi loan
nhip..), 1au dai (hé van phéi) phu thudc vao kinh nghiém cua bac si
can thiép tim mach. Do d6 nhiing bénh nhi c6 yéu té nguy co cao nén
dugc chuyén dén cac trung tdm tim mach 16n, noi bac si co bé day
kinh nghiém ciing nhu trang thiét bi hién dai, diy du dé can thiép thi

s& giam thiéu tai bién cho bénh nhi.



INTRODUCTION

1. Obijectives

Pulmonary stenosis is the fourth most common congenital cardiac
malformation, accounting for 8 - 12% with an incidence of
approximately one for 1000 live births.

Pulmonary valve stenosis is a lesion caused by the fusion of the
leaflets. The typical pulmonary valve stenosis is merely pulmonary
valve stenosis without other attached heart issues.

Doppler echocardiography allows diagnosis of pulmonary stenosis
and evaluation of the degree of stenosis that help to reduce mortality,
especially among young children and infants with severe stenosis.

There are two treatment methods for pulmonary valve stenosis:
surgical valvotomy and percutaneous balloon dilatation (BPD). The
later was first successfully performed in 1982 at the Johns Hopkins
Hospital (USA) by Kan et al. for an 8 years old girl with pulmonary
valve stenosis. Since then the percutaneous balloon dilatation has
become a method of choice for pulmonary valve stenosis
management because of its high effectiveness. However, this
intervention may result in some complications such as re-stenosis,
severe pulmonary regurgitation, arrhythmias, and rupture of tricuspid
valve papillary muscle etc. especially in small children and infants.
Currently, no study conducted in Vietnam to evaluate the
management of typical pulmonary valve stenosis among young
children, especially children aged less than 2 years old. Therefore,
we carried out this study to:

1. Evaluate the immediate results and at one year follow-up of
the percutaneous balloon dilatation for typical pulmonary
valve stenosis among children aged under 2 years at the
Vietnam National Hospital of Pediatrics.

2. ldentify the complications and associated factors with the
outcomes of percutaneous balloon dilatation for typical
pulmonary valve stenosis among children aged less than
2-years old.



2. The significant of the study

Pulmonary valve stenosis is one of the most common congenital
heart defects. Early detection and timely treatment can reduce the
mortality, right heart failure, reduced blood flow to the lungs. The
special treatment of severe pulmonary valve stenosis in neonate and
infant with critical pulmonary valve stensosis remains difficult, if it
is not treated in time it will cause death. Thus, a study to evaluate
effectiveness of percutaneous balloon dilatation for pulmonary valve
stenosis among children aged less than 2 years old is necessary. This
intervention has been internationally studied and clinically applied
with varying success, contributing to excellent treatment results for
children with pulmonary stenosis and reducing its undesirable
outcomes. After several decades since balloon dilatation was first
described, the intervention is still a contemporary topic in the field of
interventional cardiology and is a necessary treatment for
congenitally malformed hearts in children.

3. New contributions of the study

The results of this study proved that early and first year's outcomes
followed percutaneous balloon dilatation for typical pulmonary stenosis
among children aged less than 2 years were excellent. This study proved
that the intervention is efficient and can be implemented in other
pediatric cardiovascular facilities in the country.

This study also identified several risk factors that affected the
outcomes of pulmonary valve stenosis among children under 2
years old. Understanding about these factors and having strategies
to avoid may result in better outcome of the procedure in other
cardiovascular facilities.

4. Structure of the dissertation

The thesis contains 133 pages, divided into 6 sections: Introduction
(2 pages), Chapter 1 - Overview (36 pages), Chapter 2 - Methods (13
pages), Chapter 3 - Result (36 pages), Chapter 4 - Discussion (43
pages), Concussion (2 pages) and Suggestion (1 page).

There are total 37 tables, 19 charts, 19 figures, 2 diagrams and 5
appendixes in the thesis.

The thesis has 120 references, including 6 Vietnamese and 114
English documents.



CONTENT OF THE THESIS
CHAPTER 1
OVERVIEW

1.1. Classification of pulmonary valve stenosis
The degree of pulmonary valve stenosis is typically determined
by the peak pressure gradient between right ventricular and
pulmonary artery which is measured by Doppler echocardiography
or cardiac catheterization which measures the pressures in right
ventricular and pulmonary artery by catheter. Treatment modalities
for pulmonary valve stenosis depends on the degree of stenosis,.
1.1.1. Classification of pulmonary valve stenosis based on Doppler
echocardiography
Nugent et al classified the degree of pulmonary valve stenosis
into 4 levels based on the peak pressure gradient across the vavle:
- Negligible/Insignificant pulmonary valve stenosis: < 25 mmHg.
- Mild pulmonary valve stenosis: 25 - 49 mmHg.
- Moderate pulmonary valve stenosis: 50 - 79 mmHg.
- Severe pulmonary valve stenosis: > 80 mmHg.
1.1.2. Classification of the degree of pulmonary valve stenosis based
on cardiac catheterization

The degree of pulmonary valve stenosis was clarified by
measuring the pressure of right ventricle, pulmonary valve and left
ventricle through catheter:

- Negligible pulmonary valve: the peak systolic pressure gradient
between right ventricle and pulmonary artery from 10 to < 35 mmHg.

- Mild pulmonary valve stenosis: the pressure of right ventricle < 50%
left ventricle, or the peak systolic pressure gradient between right ventricle
and pulmonary artery from 35 mmHg to < 40mmHg.

- Moderate pulmonary valve stenosis: the pressure of right ventricle
> 50 - 75% left ventricle, or the peak systolic pressure gradient between
right ventricle and pulmonary artery from 40 - 60 mmHg.



- Severe pulmonary valve stenosis: the pressure of right ventricle
more than 75% the one of left ventricle, or the peak systolic pressure
gradient between right ventricle and pulmonary artery more than 60
mmHg.

1.2. Echocardiography

Diagnosis of pulmonary valve stenosis using M-mode, two-
dimensional, color, Doppler echocardiography with the following
criteria:

- Thickened, dome-shaped and restricted opening valve because
of the fusion of the leaflets.

- The dilated pulmonary trunk.

- Branch peripheral pulmonary valve stenosis: the right or left
pulmonary artery is not narrowed.

- The peak systolic pressure gradient to pulmonary artery > 25 mmHg.
1.3. Cardiac angiogram

Cardiac catheterization angiogram to measure right ventricular
pressure and pulmonary artery pressure.

A right ventricular angiogram in right anterior oblique and lateral
view 90° which clearly shows the image of pulmonary valve
stenosis, thicken pulmonary valve leaf, restricted movement and
small pulmonic-valve orifice, opening dome-shaped pulmonary
valve, pulmonary trunk stenosis.

1.4. Treatment for pulmonary valve stenosis by valve dilatation
method
1.4.1. Percutaneous pulmonary valve balloon dilatation

Curently, percutaneous balloon dilatation for pulmonary valve
stenosis is performed mostly based on Doppler echocardiography. It
is recommended that the method can be used for patients with
moderate pulmonary valve stenosis.

1.4.2. Complications and undesirable results of pulmonary valve
dilatation

Complications of pulmonary valve dilatation are similar to that of
right heart catheterization, which include ruptured femoral vein,
bleeding, ruptured pulmonary artery, rupture of tricuspid valve
papillary muscle, arrhythmias, pericardial effusion, cardiac
tamponade, thrombosis, cardiac arrest, death.



Undesirable outcomes of balloon pulmonary valve dilatation are
re-stenosis, pulmonary valve regurgitation, residual stenosis when
the peak systolic pressure gradient to the pulmonary valve after
dilatation > 36 mmHg.

Mild pulmonary valve insufficiency is usually found in patients
after pulmonary valve dilatation but the severe cases accounted for
about 10% of total patients.

CHAPTER 2
METHOD
2.1. STUDY SUBJECTS

Study population were all children aged less than 2-year old
with moderate or severe pulmonary valve stenosis confirmed by
Doppler echocardiography who were admitted to the National
Hospital of Pediatrics during six years period, from January 2007
to December 2012.

2.1.1. Inclusion criteria

- Age less than 2 years old.

- Mild pulmonary valve stenosis (whether or not patent foramen
ovale).

- Moderate and severe stenosis valve on Doppler
echocardiography (Doppler echocardiography has peak systolic
pressure gradient to pulmonary artery > 50 mmHg).

- Parental consent to participate into the study.

2.1.2. Exclusion criteria

- Pulmonary valve stenosis combines with other cardiac lesions.

- Pulmonary valve stenosis caused by compression from outside.

- Typical pulmonary valve stenosis but not qualified for balloon
pulmonary valve dilatation.

- Parents refused to consent to participate in the study.

2.2. METHOD
2.2.1. Study design

- Descriptive, observational study.

- All patients were followed-up for 12 months post
intervention, and outcomes assessments were carried out on day 3,
1 month, 3 month, 6 month and 12-month of follow-ups.



2.2.2. Study flow

Examine for patient
under 2 years old
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Echocardiography 1% Electrocardiogam Echocardiography 2™

Typical Pulmonary valve

stenosis
Meets exclusion criteria Meets inclusion criteria
Doppler echocardiography Doppler echocardiography
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Balloon pulmonary valve

No balloon pulmonary dilatation
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ECHO after dilatation 3-day
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Follow-up (examine, ECHO,
ECG): 1, 3, 6, 12 months

Diagram 2.1. Study flow for patients aged less than 2 years old
with typical, moderate to severe pulmonary valve stenosis who were
undergone percutaneous balloon dilatation

(PGmax: peak systolic pressure gradient, PAV: pulmonary
artery valve, ECHO: echocardiography, ECG: electrocadiogram)



2.2.3. Study variables
2.2.3.1. Description of study's objects

- Heart’s symptom: the assessment based on pulse oximetry
measurement classified into two levels < 95% and > 95%.

- Heart failure classification: following Ross’s improved heart
failure classification with 4 grades.
2.2.3.2. The parameters of echocardiography

- M-mode echocardiography: measure right ventricular end
diastolic diameter and assess function of systolic left ventricular.

- Two dimensional echocardiography: measure the diameter of
pulmonary valve, pulmonary trunk, thickened pulmonary valve,
dome-shaped and restricted movement valve, the diameter of the
pulmonic-valve orifice.

- Echocardiography color: echocardiography color flow Jet is
useful for grading the severity tricuspid regurgitation.

- Doppler echocardiography: measure the artery peak systolic
pressure gradient to assess the pulmonary valve stenosis severity.
2.2.3.3. The result of pulmonary valve dilatation

- The technical result of the dilatation procedure:

+ Technical success: percutaneous balloon dilatation was
successfully performed.

+ Technical Failure: percutaneous balloon dilatation was failed.

- The reduction of pulmonary valve stenosis: based on Doppler
echocardiography to measure the peak systolic pressure gradient to the
pulmonary artery:

+ Residual stenosis:

¢ No residual stenosis < 36 mmHg.
e Residual stenosis > 36 mmHg.

+ Re-stenosis pulmonary valve > 50 mmHg.

- Complications after pulmonary valve dilatation:

+ Mortality: related to dilatation procedure or other causes.

+ Arrhythmias, effusion, tamponade, obstruction, ruptured artery,
rupture of tricuspid valve papillary muscle, etc.
2.2.3.4. Monitoring after pulmonary valve dilatation

- The outcomes of pulmonary valve based on:



+ Clinical examination: measuring %SpO,, assessing the grades of
heart failure.

+ Electrocardiography: assessing arrhythmias such as atrioventricular
block, right block bundle branch, etc.

+ Echocardiography: assessing right ventricle’s size, diameter of
pulmonary valve ring, the severity stenosis and insufficiency of
pulmonary valve, the severity of tricuspid regurgitation (TR).

- Follow-ups: after dilatation 3 days, 1, 3, 6, 12 months; clinical
examinations, electrocardiography and echocardiography were
conducted as before intervention.

2.2.4. Data analysis

Data were collected and coded in the excel forms and then
analyzed by Stata version 10.0.

- Descriptive statistics was used to describe variables. We used
percentage for categorical variables, mean, standard deviation for
normally distributed continuous variable, and median and
interquantile for continuous variable without normal distribution. We
used Student t test to compare pre and post dilatation variables.
Regression is used for mixed - method/repeated - data analysis to
identify factors which have impact on the results of intervention
multivariable logistic regression is used.

Identify factors that related to failure, re-stenosis, complication,
and death.

All tests in the study used statistical significance level of 5%.



CHAPTER 3
RESULTS

102 patients had PVS with

PGmaxPAYV > 50mmHg
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Balloon pulmonary valvuloplasty
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and 4 months)
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Follow-up: 88 patients (12 months),
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Diagram 3.1. Monitoring after percutaneous pulmonary valve

balloon dilatation for

patients aged less than 2 years old with

typical pulmonary valve stenosis (PVS: pulmonary valve stenosis,
PAV: pulmonary artery valve, BPD: balloon pulmonary dilatation)
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3.1. The characteristics of the study subjects
3.1.1. Clinical characteristics

One hundred and two children aged less than 2 years old with
moderate to severe pulmonary valve stenosis who were undergone
balloon pulmonary dilatation were included in the study. The procedures
were successful for 99 patients. For 03 patients, the intervention were
not sucessful because pulmonary valve could not be crossed.

Among 102 patients, morderate and severe stenosis accounted for
48.5% and 51.5%, respectively. The male/female ratio was 1.25.
There was no gender difference (p=0.35). The mean age of the
patients was 7.4 £ 5,9 months old (3 days to 24 months), and the
majority (56.6%) patients were less than 6 months old.

About two-third of total patients (65.7%) had oxygen saturation
of less than 95%. More patients with severe pulmonary valve
stenosis had lower oxygenatio (83.3% versus 49%) with p < 0.001.
The mean SpO, was 84.4 + 16.4%. Heart failure class I, I, Il
accounted for 21.2%, 13.1%, 27.3%, respectively. Patients with
severe stenosis had higher proportion of heart failure class Ill and
I, compared to that of moderate stenosis patients (41.7% vs. 13.7%
for class 111, and 22.9% vs. 3.9% for class 1I) (p < 0.001).

3.1.2. The characteristics of pre-dilatation of balloon pulmonary
valve

Table 3.5: Doppler echocardiography and ventricular dimensions

Total Moderate  Severe

Charateristics
(nN=99) (n=51) (n=48)
PEMAXPAV' \ean + SD 817236 635+9.1 101.2+18.0 <0001
(mmHg)
PEMaX TR \ean + SD 50.0:+38.8 38.6+27.4 80.6 +37.6 <0.001
(mmHg)
Diameter of

PAV (mm) Mean+SD 105+19 104+20 105+18 0.77
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Table 3.6: The comparison the degree of stenosis between catheterization
and Doppler echocardiography before balloon pulmonary valve

dilatation

Echocardiography

Degree of pulmonary
Moderate (n = 51) Severe (n = 48)

valve stenosis
n % n %
Mild 6 11.7 1 2.1
Catheteri-
] Moderate 29 56.9 2 4.2
zation
Severe 16 314 45 93.7

Table 3.7: The value of accurate diagnostic based on
Echocardiography

Accuracy of ultrasound in the evaluation

of pulmonary valve stenosis Value (%)
Sensitivity a8
Specificity 036
Positive predictive value 95.7

Negative predictive value 64.4
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3.2. Results of balloon pulmonary dilatation
3.2.1. The immediate results of balloon pulmonary dilatation
3.2.1.1. Assessment of catheterization
Bdng 3.12: The degree of stenosis measured by catheterization:
Pre and Post balloon pulmonary valve dilatation

Grade of pulmonary vale  Pre-dilatation Post-dilatation

stenosis n % n %
None
0 45 455
(PGmax < 10 mmHg)
Mild
7.1 52 52.5
(PGmax 10 - 40 mmHg)
Moderate
31 31.3 2 2.0
(PGmax > 40 - 60 mmHg)
Severe
61 61.6 0 0
(PGmax > 60 mmHg)
Total 99 100 99 100

Table 3.15: Changing of right ventricular peak systolic pressure in
catheterization pre and post balloon pulmonary dilatation

Pressure in RV Systolic
(mmHg) Mean +SD P

Total Pre - dilatation 914 235
— <0.001

(n=99) Post - dilatation 38.2 9.8

Moderate Pre - dilatation 76.2 13.2
— <0.001

(n=51) Post - dilatation 35.1 7.6

Severe  Pre - dilatation 107 21.0
— <0.001

(n=48) Post - dilatation 415 10.8
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The average balloon diameter to pulmonary valve ring
diameter ratio was 1.32 + 0.09 and there was no difference of the
severity of pulmonary valve stenosis (p = 0.141).

From Doppler echocardiography immediately after
valvuloplasty, 45.5% patients had stenosis relief, 52.5% patients
had very mild stenosis and 2% patients had mild stenosis.

Right after pulmonary valvuloplastics, there were only 26%
patients with SpO, < 95%.

The mean hospital length of stay was 7.85 + 6.67 days, and
the longest one was 36 days.

3.2.2. The outcomes at 12-month follow-up
3.2.2.1. The clinical assessment

After valve dilatation, the number of patients with SpO, > 95%
increased from 34.3% to 73.7%, (p = 0.001). The SpO, gradually
increased till 6 months post intervention, all the patients were of
SpO; > 95%.

100 Rate %
—+—None g% 955

90 ¢

80 =-Grade [ /’10(

0 | —A—=GradeTI _ATES

60 =i (Grade TIT

50

40

i NELS: 303

_’0 T B 775

20 5

o AN 71 a3 , 34
13.1 Nl 5 1.1

0 . U L0 — :

Predilation  Post3days Post1month Post3 months Post 6 months Post 12 months
(n=299) (n=299) (n=98) (n=97) (n=296) (n=288)

Chart 3.8: Degree of heart failure after pulmonary balloon
dilatation
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3.2.2.2. The echocardiography assessment

Table 3.20. Follow-up pulmonary artery peak systolic pressure
gradient on Doppler echocardiography

Reduce of 95% ClI of
PGmax PAV (mmHg) PGmax PAV pressure gradient p
(mmHg) (mmHg)
After 3 days (n = 99) -63.5 -66.3 -60.1 0.001
After 1 month (n = 98) -65.0 -68.0 -620 <0.001
After 3 months (n = 97) -67.4 -70.7 -64.1 <0.001
After 6 months (n = 96) -68.9 -726 -652 <0.001
After 12 months (n = 88) -71.1 -75.2 -67.0 <0.001

3.2.2.3. The echocardiography assessment

Table 3.20. Follow-up pulmonary artery peak systolic pressure
gradient on Doppler echocardiography

Reduce of 95% CI of
PGmax PAV (mmHg) PGMaxPAV  pressure gradient  p
(mmHg) (mmHg)
After 3 days (n = 99) -63.5 -66.3 -60.1 0.001
After 1 month (n = 98) -65.0 -68.0 -62.0 <0.001
After 3 months (n = 97) -67.4 -70.7 -641 <0.001
After 6 months (n = 96) -68.9 -726 -65.2 <0.001

After 12 months (n = 88) -71.1 -75.2 -67.0 <0.001
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3.3. Complications and associated factors with the outcomes of

pulmonary valve balloon dilatation
3.3.1. The outcomes of the pulmonary balloon dilatation

Table 3.23: General outcomes

Moderate Severe

Total . .
stenosis  stenosis
Outcome . Time
n % 2007- 2011- N % n %
2010 2012
Failure 3 29 3 0 2 38 1 20
Mortality during
valvuloplasty 0 0 0 0 0 0 0 0
Mortality
after 1 10 0 1 0 0 1 20
Success yalvuloplasty
Alive 98 96.1 52 46 51 96.2 47 96.0

3.3.2. Characteristics of three patients who died

All three cases were less than 6 months old with clear evidence of
severe heart failure (class Ill) and SpO, < 95%. Echocardiography
showed that all patients had small diameter of the pulmonic-valve

orifices (2.7 £ 0.72 mm versus 3.1 £ 0.9 mm).



16

3.3.3. Complications and undesirable outcomes

e 0
IGOR.‘!IL o

91.9 ——None Grade I
90 -

—&— Grade IT —8—Grade 111
80

=@ Grade IV
70 64.7
60 551

46.6
386

8.1

3 33 6.8
- 3
0 T -6 -6 Rl
Pre dilation Post 3days  Post ] month Post 3 months Post 6 months Post 12 months
(n=99) (n=99) (n=98) (n=97) (n=96) (n=88)

Diagram 3.15: The Grading the severity of pulmonary regurgitation
on color echocardiography post pulmonary balloon dilatation
3.3.4. Complications related to pulmonary valve balloon dilatation.
Table 3.29: Complications during the intervention of pulmonary
balloon dilatation

Total Moderate Severe

Complications
P n % n % n %

Anesthesia related 0 0 0 0 0 0

Femoral vein 18 182 11 216 7 146 0.368

Hematoma

Intracranial

Thrombosis 1 10 0 0 120
Normal 23 232 20 392 3 6.3
Bradycardia

Rhythm without 76 768 31 60.8 45 937 <0.001
treament

Bradycardia

with treament 5 51 0 0 5 104

Rupture of tricuspid
valve papillarymuscle 1 1.0 1 20 0 O
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3.3.5. Re-stenosis after pulmonary balloon dilatation

After pulmonary balloon dilatation, 5.1% patients had re-stenosis,
of which 2% were required to have repeat balloon dilatation for
pulmonary valve. All of these patients were less than 6 months old.

The re-stenosis group had higher peak artery systolic pressure
gradient (87.7 = 26.4 mmHg versus 81.4 =+ 23.5 mmHg) and higher
tricuspid valve pressure (65.5 + 30.5 mmHg versus 59.0 + 38.8 mmHQg)
compared to that of the successful group.

The balloon to valve ring dimension ratio was lower in re-
stenosis group than that in the non re-stenosis group (1.24 + 0.05
versus 1.32 £ 0.1). Only 2 patients were required second pulmonary
valvuloplasty with balloon to valve ring ratios of 1.19 and 1.3 times.
There was no relationship between re-stenosis and balloon to valve
ring ratio of < 1.2 times.

CHAPTER 4

DISCUSSIONS.
4.1. The immediate results of pulmonary valve balloon dilatation

Table 3.15 showed that pre-dilatation right ventricular pressure was
91.4 £ 23.5 mmHg, and dropped to 38.2 £ 9.8 mmHg after
dilatation (p< 0.001). This findings were similar to that of Manal
et al. (104.69 + 24.98 mmHg vs 43.6 £ 13 mmHg (p < 0.001);
McCrindle et al, also found significant drop in right ventricular
pressure after dilatation (88 = 35 mmHg vs 42 £ 14 mmHg).

Table 3.12 presents the effectiveness of balloon dilatation. There
were 45.5% patients had stenosis relief, 52.5% patients become mild
stenosis, and only 2% patients remained moderate stenosis. However,
the evaluation of the efficiency based on the pressure differences
between the right ventricular and pulmonary valve might not be accurate
because of the likely existence of right ventricular outflow tract
immediately after dilatation. And thus, this pressure difference
was normally higher because of the existence of gradient
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residual pressure. We found that after dilatation the right
ventricular valve dimension was smaller than that of before
dilatation (10.7 £ 2.9 mm versus 11.3 + 2.8 mm) with statistically
significant differences (p < 0.001). Lee et al. observed right
ventricular outflow tract during and after dilatation and found that
designated use of (32-blockers (propranolol) might restrict the outflow
tract to the right ventricular.

4.2. The clinical signs after dilatation

In our study, 3 days after the dilatation, the number of patients with
SpO, > 95% increased significantly from 34.3% to 73.7%, there
were only 26 patients (26.3%) with SpO, < 95%. At 6 months after
dilatation, 100% of patients had SpO,> 95%; the heart failure improved
as well as the right ventricular function was back to normal resulting in
the normal oxygen saturation.

Endale et al. reported that in 55 patients with severe pulmonary
valve stenosis, the SpO, saturation before dilatation of the group of non
heart failure was clearly higher than that of the group of heart failure
(95.0 + 4.1% versus 76.6 + 10.3%). After dilatation, the SpO, saturation
increased and there were no difference between the two groups
(96.1 £ 4.1% versus 95.2 = 3.5). Thus no matter of heart failure or not,
after dilatation, the SpO, saturation was increased in both groups to the
normal level when the heart function was back to normal.

4.3. Echocardiography after pulmonary valve balloon dilatation

The echocardiography at 3 days after dilatation showed that trial
peak systolic pressure gradient decreased significantly and the
average decrease gradient of the two groups was 63.5 mmHg and
71.1 mmHg at 12 months after dilatation.

Our study results were compatible with others findings.
Manal et al reported that the peak systolic pressure gradient
was 93.3 + 28.2 mmHg before dilatation and it decreased to
249 £ 13.3 mmHg and 17.4 £ 10.4 mmHg at 24 hours and 6
months after dilatation, respectively. These pressures were similar
to our study outcomes. After the percutaneous balloon dilatation of
pulmonary valve, the fused leaflets were separated and thus, there
was obstruction in the blood flow from right ventricular to
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pulmonary valve and the systolic pressure decreased significantly
right after the dilatation.

4.4. Undesirable outcomes of pulmonary valve balloon dilatation
4.4.1. Mortality

In our study, one patient died on the 11* day after valve dilatation
and the cause of death was not related to the procedure. The patient
was a 5-day old baby with body weight of 3.2 kg. The baby had SpO,
of 40% and class Ill heart failure before the procedure. Doppler
echocardiography prior dilatation showed a critical pulmonary valve
stenosis with the artery peak systolic pressure gradient of 92.4
mmHg and 16.2 mmHg after dilatation. The causes of dead was
ventilator associated, pneumonia and pneumothorax. This patient
presented evidence of high risk as 5-day-old infant, severe stenosis and
severe heart failure. According to Colli and Tevfik's studies, causes of
death related to the balloon dilatation procedure depends on specific
characteristics of selected patients, for example patients with severe
stenosis DMP, severe heart failure, infancy, the risk of higher
mortality is from 6% to 30%. As the outcomes of dilatation performed
by Endate et al in 55 patients, 3 patients (5.5%) died after the 6-72
hours following the procedure due to heart failure and intractable
pulmonary edema.

4.4.2. The failure of balloon dilatation

Balloon dilatation procedure could not be performed for 3
patients and all of them required surgical valvotomy instead. We
considered it as a failure of valve dilatation.

These 3 patients have common characteristics: were 2 - 3 months
old, small weight, critical hospitalized conditions with SpO, 40 - 60%
and heath failure class Ill. Doppler echocardiography showed 2
patients of moderate pulmonary stenosis (systolic pressure gradient
of 70 - 79 mmHg), the other patient of severe pulmonary stenosis
(systolic pressure gradient of 103 mmHg). The diameter of the
pulmonic-valve orifices were very small (1.9 - 3.3 mm), with the
average of 2.7 £ 0.72 mm. They were smaller than the those of
successful dilatation patients (3.1 + 0.9 mm).
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The surgical valvotomy for 3 patients showed that they all had
very thick pulmonary valve and the leaflets were almost entirely
fused together.

These failure cases were conducted in the early stages (in 2007 -
2010) of our center when we still did not have much experiences.

Sunethra et al. reported that, among 101 children aged less than
42 months with pulmonary valve stenosis and underwent dilatation,
the failure rate was 5.9% as the pulmonary valve could not be crossed.
The reason of the failure was that patients had critical pulmonary
stenosis and too small pulmonic-valve orifice diameter.

4.4.3. Pulmonary valve regurgitation after balloon dilatation

After dilatation, the balloon used to separate leaflets might fused
together and could partly tear edges of the valve. Other studies reported
that the valve openings were mostly found when the balloon to valve
ring diameter ratio is greater than 1.4 times. At 12-month follow up,
6.8% and 46.6% and 38.6% patients had pulmonary valve
insufficiency level I, level 1l, level | respectively and no patients had
pulmonary valve insufficiency level 4. The balloon of average
balloon size to valve diameter ratio of 1.32 + 0.94 times was used,
in which 8 patients underwent the dilatation with the balloon to
valve ring diameter ratio of > 1.5 times. The outcomes showed
that most of patients had pulmonary valve insufficiency level I, Il
and no patients had serious pulmonary valve insufficiency. It also
demonstrated that there was no relationship between pulmonary
valve insufficiency and the ratio of the size of the balloon to the
diameter of the pulmonary valve in our study.

Other studies reported about 74 - 95.1% patients of pulmonary
valve insufficiency after dilatation. Severe pulmonary valve
insufficiencies were normally related to the physical valve damage
such as tearing. Asim et al and Louisa et al suggested that there was no
connection of the balloon size to the pulmonary valve diameter with the
pulmonic-valve orifice. In contrast, studies by Berman et al showed
that the pulmonary valve insufficiency was related to patient age
(under 2 months old), the pulmonary stenosis degree and the balloon
size (the balloon size to pulmonary valve diameter ratio of 1.33 - 1.5).
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4.4.4. Complications after balloon dilatation for pulmonary valve
stenosis
4.4.4.1. Rupture of tricuspid valve papillary muscle

One patient had rupture of tricuspid valve papillary muscle after
dilatation in this study. The artery pressure gradients by Doppler
echocardiography of pre and post dilatation were was 73.8 mmHg and
9.4 mmHg (intervention we had the first phase of intervention in 2010).

The reason for the rupture in other studies might be that the
balloon was too long, or the balloon was under tricuspid valve
papillary muscle, or the balloon inflation caused the rupture. But in
our study, it was because of the balloon under tricuspid valve
papillary muscle due to our lack of experience in the early stages.
4.4.4.2. Thrombosis

In our study, one patient had brain thrombosis (1% patients)
probably due to a blood clot in the catheter, it would go from the right
atrium, through the foramen ovale with left to right shunt. Hussein et al
performed balloon dilatation in 37 infants of severe pulmonary stenosis,
2.7% patients had brain thrombosis. Christian et al performed balloon
dilatation in 53 infants and neonates, 7.5% patients had thrombosis
femoral vein, 1,9% patients had brain thrombosis and died after 3 days.
4.45. Re-stenosis after balloon dilatation of pulmonary valve
stenosis

After dilatation, 5 patients (5.1%) were diagnosed with re-
stenosis, only 2 patients (2%) required repeated balloon dilatation.

The balloon to valve ring diameter ratios were 1.24+ 0.05 times
and 1.25 + 0.08 times in these 5 and 2 above patients respectively
and 1.32 = 0.1 times in 94 patients of free re-stenosis. Since the
number of re-stenosis patients were too small, we could not find the
factors associated with the balloon-to-valve ring ratio as well as the
patient age.
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Rao et al found that risk factor of re-stenosis was higher among
pulmonary stenosis patients of balloon/annulus ratio under 1.2 times,
while we could not find a similar result in our study.

The re-stenosis rate from other institutions reported as 10%
(patients) and it varied depending on the study population. For
example, it was 5% by Mourad, 23% by McCrindle and 30% by
Tevfik in infants of pulmonary stenosis with right ventricular
hypoplasia.

CONCLUSION

We performed percutatnous balloon dilatation for pulmonary
valve stenosis for 99 patients aged less than 2 years old and
concluded.

1. The efficiency of the balloon dilatation for pulmonary valve
stenosis

- Balloon dilatation is an effective method management for
patients under 2 years old were typical moderate to severe pulmonary
stenosis with a high successful rate (97.1%). Pulmonary valve
stenosis had been found in both boy and girl, moderate pulmonary
valve is 51.5% and severe pulmonary valve is 48.5%.

- The outcomes of balloon dilatation show:

e Immediately after dilatation: 45.5% patients without
stenosis, 52.5% had mild stenosis, 2% remained
moderate stenosis.

e The right wventricular and artery systolic pressure
gradients (p < 0.001) decrease significantly.

- Echocardiography at 12-month follow-up after dilatation:

e Pulmonary artery peak systolic pressure gradient decreased
significantly to 63.5 mmHg (the rate of follow-up patients is
100%) (p < 0.001) after 3 days dilatation, after 6 months is
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68.9 mmHg (rate of follow-up patients is 97%) (p < 0.001) and
continued to decrease to 71.1 mmHg at 12-months follow-up
(rate of follow-up patients is 88.9%) (p < 0.001).

- Clinical results:

e Degree of heart failure, heart rate and pulse oximetry
(%SpO,) substantially improved after dilatation.

2. Complications and associated factors to outcomes of balloon
dilatation

- Mortality rate was low (1% patients) due to other serious health
conditions.

- Failure rate was 2.9%, occured among infants aged less than 3
months with small diameter of pulmonic-valve orifice.

- Re-stenosis rate after dilatation was low (5%) in which only 2%
were required repeat dilatation.

- Pulmonary valve insufficiency occured in 92% patients with
mostly moderate (46.6% patients), mild (38.6% patients), and severe
(only 6.8% patients). There are no correlation between
balloon/annulus ratio and the severe pulmonary valve insufficiency.

- Complications were rare: 1% with mild brain thrombosis 1% with
rupture of tricuspid valve papillary muscle due to technical failure.
- The associated factors to outcomes of balloon dilatation:
e Re-stenosis: 2% patients under 3 months old patients

required repeat dilatation, there is no correlation between
balloon/annulus ratio and re-stenosis rate.

e Complication and rupture of tricuspid valve papillary
muscle results in 1% patients probably due to our lack of
experience at the beginning of our cardiac intervention.
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RECOMENDATIONS

Based on the results of this study, we have following suggestions:
Typical pulmonary valve stenosis is one of the most common

congenital heart defects. Balloon dilatation for pulmonary valve
stenosis should be a treatment of choice for children and neonate is
safe and effective. Percutaneous balloon dilatation for pulmonary
valve stenosis with diameter of balloon is increased and the balloon-
to-valve ring diameter ratio of 1.2 - 1.39 is used, then the degree of
pulmonary valve insufficient and rate re-stenosis is acceptable. After
percutaneous balloon dilatation for pulmonary valve stenosis, a
follow-up is required for patients for identify patients with re-
stenosis in 6 months after balloon dilatation for repeated balloon
dilatation. Pulmonary valve regugitation after balloon dilatation is
mild and moderate, but patients are required a long term follow-up.

Effect and immeditely complications of percutaneous balloon
dilatation for pulmonary valve stenosis (rupture of tricuspid valve
papillary muscle, arrhythmia) and late complications (Pulmonary
valve regurgitation after balloon dilatation) depend on experience of
cardiac intervention team is very important, because of this for
patients with high risk factors, they may be transferred to the large
heart centers, where they have long experienced doctors as well as
adequate and modern equipment for intervention it will minimize
complications for patients.



