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PAT VAN DPE

Hoi chimg Wolff-Parkinson-White (WPW) 1a bénh 1y bim sinh
gdy ra boi su ton tai duong dan truyén bt thuong ndi nhi va thit hay
con goi 1a dudng phu (BP). Ty 1é nguoi mac WPW luu hanh trong cong
ddng 0,1-0,5%. Hoi chimg WPW gip & moi Itra tudi véi cac mirc do
biéu hién 1am sang da dang, tir khong cé triéu ching tim mach dén
nhiing con tim nhanh trén that (TNTT) kich phat tai dién, ngét, danh
trbng nguc, suy tim bat dong bo va mot s6 truong hop dot tir hodc tir
vong.

Thim do dién sinh ly (TDDSL) trong budng tim 1a cudc cich mang
trong chan doan va diéu tri cac rdi loan nhip tim nhanh. Co ché va vi tri
gdy ra con tim nhanh duoc chan doan chinh xéac, nhd vay mo ra huéng
diéu tri triét dé bang can thiép. TDDSL trong hdi chimg WPW déng vai
tro vO cung quan trong trong viéc chirng minh sy ton tai ciia PP 13 can
nguyén gy ra hoi chimg nay, xac dinh co ché con tim nhanh, phan ting
nguy co dot tir, va 1a phan khong thé thiéu trong diéu tri triét dé bang
triét d6t qua catheter v6i ning lugng song tan sb radio (RFCA).

Ngay nay RFCA duoc coi la phuong phap diéu tri co ban, thay thé
cho diéu tri bang thudc chdng loan nhip, phong ngira nguy co dot tir dbi
v6i hoi chimg WPW vi tinh an toan va hiu qua da duoc chimg minh ¢
nguoi 16n. O tré em, nghién ctru dau thap nién 90, giai doan méi trién
khai ky thuat da chi ra rang can nang thap va kinh nghiém bac sy can
thiép 1a cac yéu to nguy co gdy tai bién lién quan ky thuét ¢ tré nho. Tu
d6 t6i nay voi sy gia tang kinh nghiém va céc tién bo trong cong nghé,
hiéu qua va tinh an toan ciia RFCA duoc cai thién rat dang ké. Tuy
nhién, tranh luan vé loi ich va nguy co cua RFCA ddi véi tré nho vin
con ton tai.

Tai Viét Nam, phuong phap TDDSL két hop RFCA da dugc ap
dung thudng quy tai mot sb it trung tim trong chan doan va diéu tri cac
loai tim nhanh trong d6 ¢6 hoi chimg WPW. Tuy nhién trong hau hét
cac bao cao ké trén déu trén ddi twong bénh nhan ngudi 16n. Va van
chwa c6 nghién ctru hé théng nao vé TDDSL va RFCA & tré em méc hoi
chimg WPW. Vi vdy chung toi tién hanh nghién ctru dé tai “Nghién
ctvu dic diém dién sinh ly tim va két qua diéu tri hoi chwng Wolff
Parkinson-White 6 tré em bang ning lwong séng cé tin sé radio” voi
2 muc ti€u sau: ‘

1. Nghién ciru dic diém dién sinh Iy tim & cdc bénh nhi mdc hji

chirng Wolff-Parkinson-White.

2. Nghién ciru két qua ciia phwang phap triét dot duong phu nhi
that bang nang heong song co tan so radio trong diéu tri va dw
phong cac réi loan nhip ¢ cdc bénh nhi mac hoi chirng Wolff-
Parkinson-White.

Y NGHIA CUA PE TAI
Xac dinh dugc nhitng dic diém PSL cia hoi chimg WPW tré em
lam co s& cho viéc chan doan, tién lugng va diéu tri bénh. Mit khac
kiém dinh hiéu qua va d6 an toan ciia phwong phap diéu tri hoi chimg
WPW bang RFCA 0 tré em. Tir cac két qua nghién ctru rit ra nhitng két
luan va kién nghi can thiét cho cac trung tam tim mach
CAU TRUC CUA LUAN AN
Luan 4n ¢6 117 trang, ngoai phan it van dé, Két luan, Kién nghi
va Phan phu lyc, ludn an gdm 4 chwong: Chuong 1 — Tong quan (36
trang); Chuong 2 — Péi tuong va phuong phap nghién ciru (16 trang);
Chuong 3 — Két qua nghlen ciru (26 trang, 36 bang, 6 biéu dd); Chuong 4 —
Ban luan (34 trang); Két luan (2 trang); Kién nghi va huéng nghién ciru
tiép (1 trang). Luan an c6 38 bang, 23 hinh, 7 biéu db. Luan 4an gdm 186 tai
liéu tham khao: 6 tiéng Viét, 180 tiéng Anh.

CHUONG 1
TONG QUAN TAI LIEU

1.1. Dai cuong
1.2. Lich sir nghién ciru vé Wolff-Parkinson-White
1.2.1. Thé gigi
1.2.2. Tqi Viét Nam

Tai Viét Nam bénh nhan WPW déu tién dugc can thiép diéu tri bang
RF béi Pham Qudc Khanh va cong sy nam 1998. Ké tir d6 dén nay da co
thém mét sb béo cao vé van dé nay trén dbi twong bénh nhan nguoi 16n.
Van chua c6 bdo cdo nao vé RFCA & tré em tai Viét Nam.
1.3. Céu tao co tim va hé thong din truyén tim
1.3.1. Céu tao co tim

Tim c4u tao khdi co rdng bao gom sgi co ¢6 chirc nang co bop va
cac so1i biét hoa co chirc nang khoi phat va dan truyén xung dién.
1.3.2. H¢ thong déin truyen tim

Hé théng dan truyén bao gdm: nut xoang, NNT, dudng lién nut, b6
His va mang ludi Purkinje.
1.3.3. Sinh bénh hoc héi chirng Wolff-Parkinson-White



1.3.3.1. Puong phu nhi that

Ngoai dudong dan truyén binh thuong, trong hoi chimg WPW con
¢6 mdt hodc nhiéu duong dan truyén khéc ndi tAm nhi va tam that duoc
goi 1a P nhi that cu tao boi nhiing soi co tim bién thé nbi giita co nhi
vai co thit qua vong van nhi that dugc goi 1a PP dién hinh. Céc bién thé
khac hodc dudng phu khong dién hinh nhu 13 nhi nhanh, nhi that dai,
niit nhanh, nit that, nhanh that va nhi His.
1.3.3.2. Tién kich thich that trong hdi ching Wolff-Parkinson-White

Hoi chimg WPW 1a thé hay gip nhit cia hoi chung TKTT. Khi
nhip xoang dan truyén nhi xudng thit theo ca 2 dwdng. Tuy nhién, dan
truyén qua DP nhanh hon qua duong binh thudng gay khir cuc sém mot
phan hodc toan b tam that trude khi dan truyén qua duong binh thuong
xuéng dugc tam that. Hién tuong khir cuc that sém duoc goi la TKTT
biéu hién trén dién tim d6 (BTP) vé6i hinh thai WPW.
1.3.3.3. Cdc réi logn tim nhanh trong Wolff-Parkinson-White

TNVLNT la loai hay gip nhat trong hoi chimg WPW do vong vao
lai duogc tao bai NNT va HTHP, PP, co nhi va co that. Cac loai TNTT
khac nhu 1a rung nhi, nhanh nhi, cuéng nhi, TNVLNNT, rung that déu
¢6 thé gap trén bénh nhan WPW. Ngoai ra con c¢6 rung that va tim
nhanh vong vao lai BP-DP.
1.4. Pic diém dién sinh Iy tim
1.4.1. Dai cwong vé tham do dién sinh ly

TDDSL budng tim 1a phwong phap dua cac day dién cuc (catheter)
qua dudng tinh mach vao céc vi tri khac nhau trong budng tim dé ghi lai
hoat dong dién trong tim (dién do trong tim) cung lic voi ghi dién tim
bé mat. Nham phan tich mét cach c6 hé théng cac hién tugng DSL tim
& bénh nhan trong tinh trang co s, khi ¢6 ri loan nhip va trong khi
kich thich tim theo chuong trinh.
1.4.2. Vai tro tham do dién sinh ly trong hoi chirng WPW

Céc muc tiéu danh gia trong TDDSL ¢ bénh nhan c6 WPW la:
Kh:?lng dinh sy c6 mit cia PP; xac dinh sb lugng PP; dinh khu vi tri
DP; danh gi4 dic tinh din truyén cia DP qua thoi gian tro hiéu qua
(TGTHQ) cta PP, chu ky kich thich gay block dan truyén (CKKTB)1:1,
khoang tién kich thich ngan nhit (KTKTNN); gdy con tim nhanh va phan
tich con tim nhanh; danh gia vai tr6 ciia PP vdi con tim nhanh, giy con
nhanh khac khong phuy thudc vao vai tro DP.

1.5. Triét d6t dwong phu nhi thit bang ning lwong séng tin sb radio

Tai vi tri BP tiép xtc v6i dau catheter triét dét, nang luong song
tan sb radio 300-1000kHz duoc chuyén hoa thanh nhiét nang va tao ra
nhiét d6 lam ton thuong mo. Tén thuong mo do nhiét phu thudc vao
murc nhiét d6 va thoi gian duy tri nhiét. Co ché ton thuong do nhiét gay
ra bao gdm: thay ddi mang t& bao; bat hoat protein; pha v& khung té
bao; thoai hoa nhan té bao hodc cac co ché khac.

Theo nghién ctru dang ky da trung tim nhi khoa vé RFCA
(PRFCAR), giai doan1999-2003, bao gdm 2761 bénh nhi dugc triét dbt
cac loai tim nhanh véi 1869 DP: ty 1¢ triét ddt thanh cong som 93,8%
va ty 1é tai phat trong 12 thang dau 1a 24,6%.

Céc tai bién do TDPSL va RFCA c6 thé co: mach mau tai chd;
thung tim; tdc mach huyét khéi hodc bong khi; ton thuong mach vanh;
block nhi thét; réi loan nhip; van tim; than kinh hoanh; phoi nhiém
phong xa.

CHUONG 2
POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
2.1.1. Tiéu chuén lwa chon bénh nhin

Bao gém 149 bénh nhi duge chan doan 1a hoi ching WPW sau
TDDSL va dugc triét dét DP tai Trung tdam Tim mach Tré em-Bénh
vién Nhi Trung wong. Chi dinh TDDSL va RFCA dugc ap dung theo
loai chi dinh I, IIa va IIb cua hai khuyén cao sau: giai doan trude 7/2016
duogc ap dung theo NASPE 2002, sau d6 dugc ap dung theo PACE/HRS
2016.

2.1.2. Tiéu chuén logi triv

Cac truong hop hoi chiing WPW khong thugc nhom chi dinh trén,
cac trudng hop khong dii didu kién can thiép hodc gia dinh khong dong
thuén.

2.2. Phuong phap nghién ciru
2.2.1. Thiét ké nghién ciru

Nghién ctru tién ctru. Chung t6i ap dung phuong phap mé ta cit
ngang cho muc tiéu ddu va can thiép trudc sau khong ddi ching cho
muc tiéu thir hai. Cac chi sé DSL duoc biéu dién bang ty 1 phan trim
va gié tri trung binh + do léch chuin (X #SD)



2.2.2. Chon miu

C& mau thuan tién theo trinh ty thoi gian.
2.3. Phuong tién nghién ciru
2.3.1. Trang thiét bi phong di¢n sinh Iy

Tha thuat duge tién hanh tai Phong Tham do Dién sinh 1y, Bénh
vién Nhi Trung wong. Puoc trang bi day du céc thiét bi theo tiéu chuin
ctia mot phong EP Lab t6i thiéu bao gdm: may X quang can thiép tim
mach ctia hing Philips san xuat; hé thong may DSL va kich thich budng
tim (Hé thong EP-Workmate do hing St Jude Medical san xuét); may
phat ning luong tan sb radio (IBI-1500T6 do hang St Jude Medical san
xudt); cun cac thiét bi hd tro khac.
2.3.2. Céc logi catheter dién cwc chin dodn va triét dot

Céc loai catheter chdn doan dau cong ¢ dinh va dau cong lai
huéng, cac loai catheter triét ot phi hop theo tudi va can ning. Cac
phu kién khac: bd kim choc vach lién nhi, Introducer Sheath dai...
2.4. Céc budc tién hanh
2.4.1. Trwéc thim do dién sinh Iy va trigt dot

Tat ca cac d6i tuong nghién ciru déu dwoc tham kham 1am sang,
DTD, holter dién tim, si€u am tim, va cac xét nghiém co ban khac. Cac
thong tin vé tudi, can nang, gioi, chan doan, cac bénh TBS, duong kinh
that trai tdm thu, chi dinh RFA dugc dién ddy du vao miu bénh an
nghién ctru.

Céc thue chéng loan nhip dugc dung st dung trudce khi tién hanh
can thiép bang 5 lan thoi gian ban thai cua thubc, ngoai trir cac truong
hop khong dép ung véi thude dang diéu tri. Bénh nhi nhin n trudc can
thiép 6-8 tiéng. Chi dinh RFCA dugc sy dong thudn cua hoi dong hoi
chan va cha me ciing nhu ngudi giam ho bénh nhén.

2.4.2. Tham do dién sinh ly
2.4.2.1. Tién hanh tham do dién sinh ly

M(:>i bénh nhi déu dugc gdy mé tinh mach, 2-4 catheter dugc dua
vao buong tim. Quy trinh TDDSL dugc ap dung dya theo quy trinh
Pappone C.

Ghi va do cac khoang & trang thai co ban (baseline): PR t6i da va
t6i thidu, QRS t6i da va tdi thiéu, do rong séng delta toi da, chu ky nhip
xoang, AH, HV.

Kich thich tim theo chuong trinh nhim xac dinh: CKKTBI1:1pp;
CKKTBI1:1Innt; TGTHQop; TGTHQNNT; TGTHQco iy TGTHQco thir; va
KTKTNN.

Céc chi sb trong con tim nhanh: chén doan xéac dinh loai tim
nhanh, chu ky tim nhanh, khoang AH va HV, khoang VA, d6 rong
QRS, thay d6i chu ky va khoang VA trong con tim nhanh

Mot s6 nghiém phap kich thich khdc nham chan doan phan biét
con tim nhanh.
2.4.2.2. Céc tiéu chudn chdn doan dién sinh Iy

Tiéu chuén chan doan PP an, nhiéu duong phuy, tim nhanh vao lai
nhi thit chidu xuéi va chiéu nguoc, tim nhanh vao lai dwong phu doi
theo Issa Z.F. va Zachariah J.P.

PR ngin va QRS rong la gia tri t6i da do dwoc quy chiéu theo hai
tiéu chuan riéng biét cua Surawicz va Rijnbeck. Séng delta dién hinh
dugc tinh theo tiéu chuin cua Eisenberger khi do rong cua song do
duogc >40ms.

2.4.3. Triét dot dwong phu

Sau khi TDDSL, dua vao vi tri BP da duoc xac dinh lya chon
dudng vao catheter triét dot phii hop. PP bén phai catheter triét dbt dua
qua tinh mach dui phai. Puong phu bén trai, catheter triét dot dwoc dua
qua mot trong ba dudng sau: choc vach lién nhi, 16 PFO, qua dong
mach cha. Moi bénh nhi déu dugce tiém Heparin 1001U/kg khi triét dbt
DP bén trai hoac cé shunt phai trai trong tim.

Sau khi 1ap ban dd nodi mac xac dinh vi tri triét d6t thich hop tién
hanh triét @6t thir va triét dot duy tri v6i phuong thirc kiém soat nhiét
d6. Giai doan triét d6t thur bit dau bat may phat nang lugng voi nhiét do
thip 45-50°C trong 5-7 gidy, néu c6 block duong phu s& tiép tuc giai
doan triét ddt cing cb bang ting dan nhiét d6 1én mic 55-70 °C duy tri
tong thoi gian triét dbt 30-60 gidy. Néu giai doan triét dt thir khong co
hiéu qua thi tit may va do tim lai vi tri.

Theo d&i lién tuc va sat sao bién dbi dién tim trong khi triét dbt.
Tat ngay may d6t khi co mot trong cac hién tugng sau: block nhi thét,
nhip bd ndi nhanh, ST chénh, catheter di 1&ch, tang dot ngdt nhiét do



hodc dién tro, khong tang dugc nhiét do 1én gén muc kiém soat, tiéng
nd bong hoi.
2.4.3.4. Panh gid hiéu qua triét dot som

Tiéu chuan triét d6t thanh cong som: sau dimg triét dét 30 phat
kich thich nhi va that khong con bang chimg PP va khong gy con tim
nhanh.

Tiéu chudn triét dbt thit bai 1a khi co chi dinh triét d6t nhung
khong co két qua hodc phai tri hodn do nguy co tai bién cua triét dét.

Xéc dinh vi tri PP sau triét dot thanh cong theo phan loai 3 ving
cua PRFCAR: thanh ty do phai, thanh ty do trai va vach.

Nhiéu PP duge xac dinh khi khoang cach giita hai PP dugc triét
dét>lem.

Nguyén nhan théat bai dugc chia lam 3 nhom theo phan loai cua
Nakagawa: dinh khu sai vi tri PP; vi tri PP bét thuong; kho khan vé ky
thuat bao gdm vi tri kho tiép can catheter, noi toc d6 dong mau thap,
nguy co tai bién mach vanh va block nhi that.

Ty 1¢ triét ddt thanh cong sém dugc tinh theo PRFCAR: ) luong
PP dugc triét dét thanh cong/tong sb dudng phu duoc xac dinh bang
TDDSL va RFCA.
2.4.3.5. Bdnh gid hiéu qua triét dot lau dai

Hiéu qua lau dai dwoc tinh tir thoi diém khi bénh nhan doi khoi
phong can thiép.

- Tiéu chuan tai phat: tai xuat hién TKTT trén DTD; tai xuit hién
TNTT hoéc triéu chung tim nhanh; TDDSL lai cac truong hop nghi ngo
khing dinh tai phat.

- Triét d6t thanh cong lau dai: 1a ty 1& thanh cong cong don sau
triét ddt 1an dau va triét dot lai tinh dén thoi diém theo ddi cudi hay thoi
diém két thuc nghién ctru.

- Céc thoi diém danh gia sau can thiép: sau can thiép va trude khi
ra vién; tai kham dinh ky vao thoi diém 1 thang, 3 thang, 6 thang va mdi
6 thang mot lan. Mdi 1an kham lai tré s& dugc kham 1am sang, DTD,
siéu 4m tim, ¢6 thé Holter dién tim nhim phat hién trudng hop tai phat
va tai bién mudn.

- Thoi diém két thiic nghién ciru: thoi diém tai phat; hodc tir vong;
hoic bo theo doi; triét dbt lai do tai phat hoac 1an dau chwa thanh cong.

- Panh gia két qua qua 2 giai doan: giai doan du (2012-2014) va
giai doan sau (2015-2016).

2.5. Xir Iy so liéu

S6 liéu duoc thu thap tién ctu trong khi thyc hién TDDSL va
RFCA, va mdi 1an kham lai theo mau bénh an nghién ctu chay trén
phan mém Epi Info 7.

Phan tich va xur 1y s liéu bang phan mém SPSS 20.0. Vi cac bién
dinh danh s& duoc trinh bay boi ty 1& %, bién dinh lugong hay bién lién
tuc duogc trinh bay dudi dang tri sb trung binh £ d6 1éch chuan (X #SD).
So sanh sy khac biét vé ty 18 % giira hai nhom doc lap dung kiém dinh
¥2. So sanh ty 16 % giita nhiéu nhom dung kiém dinh FISHER’S
EXACT. So sanh sy thay ddi vé gi4 tri trung binh trudc va sau can thiép
ding kiém dinh t c6 ghép cdp. So sanh vé gia tri trung binh cua hai
nhom doc 1ap dung kiém dinh “independent samples T test”. So sanh
gié tri trung binh ctia nhiéu nhom doc lap ding kiém dinh ANOVA. Gia
tri p < 0,05 duoc coi la khac nhau ¢ y nghia thong ké. Dé tim ra cac
yéu t6 nguy co thit bai va tai phat, st dung phuong phap phén tich hoi
quy don bién va da bién.

Nhim tim ra sy khéc biét vé dc diém DSL tim theo tudi, cdc bénh
nhi dugc phéan thanh 4 nhom tudi dua trén theo phén loai c6 stra ddi cua
NICHD.

Panh gia hiéu qua triét ddt & tré nho, cac bénh nhi duge phén lam 2
nhom bénh nhi nhd (can nang <15kg) va nhém 1on theo phan loai cta
PACES/HRS.

2.6. Pao dirc trong nghién ciru

bé tai duoc chép thuan cua hoi déng Y duc Bénh vién Nhi Trung
wong, dugc sy dong y cia ban than bénh nhan (tudi trudng thanh), cha
me hodc ngudi chim soc ddi tugng nghién ctru va dam béao tinh bi mat
cho cac dbi tuong nghién ctru.

CHUONG 3
KET QUA NGHIEN CUU

3.1. Pic diém chung nhém nghién ciru

Trong thoi gian tir thang 8/2012-12/2016 c6 149 bénh nhi méc hoi
chimg WPW dugc TDDSL va RFCA. Tré nam chiém da sb voi 62%.
Tubi trung binh 5,5+4,6 nam tudi, trong do6 tré dudi 5 tudi chiém 49%.
Cén nang trung binh 1a 20,6 £13,6kg va dudi 15kg chiém 43%. Ty 18
TBS 1a 14,8% va tht trai gian 1a 24,8%.



Bing 3.1. Diic diém bénh nhén

Pic diém Gia tri
Nam/nir (n) 93/56
Tudi (X £SD, nam) 5,5+4,6
Tudi dudi 5 tudi (n,%) 73(49)
Can nang(X #SD, kg) 20,6 £13,6
Can nang dudi 15kg (n;%) 64(43)
Tim bam sinh (n;%) 22(14,8)
Thét trai gidn (n;%) 37(24.,8)

3.2. Chi dinh triét dot )
Bing 3.2. Chi dinh triét dot

hinh (n=44)
(n=105)
Chu ky nhip xoang (X #SD,ms) 613+141 643160 0,224
Téi da (X #SD,ms) 110+20 127£19 | <0,001
PR Téi thiéu (X +SD,ms) 83+20 120+18 | <0,001
hénh  [Med(min;max),
(ms) is] 26(0;62) 7,5(0;31) | <0,001
Ngan theo Rijnbeck(%) 96,2 59,1 <0,001
Ngan theo Surawicz (%) 10,5 2.3 0,081
Téi da (X £ SD,ms) 111423 78+12 <0,001
Téi thidu (X +SD,ms) 84+21 73+12 0,002
QRS | Chénh [Med(min;max), 27(0:63) 6,5(0:41) <0,001
(ms) | ms]
Rong theo Rijnbeck (%) 95,2 50 <0,001
Rong theo Surawicz 76,2 13,6 <0,001
Song Q & V6 (%) 4,8 56,8 <0,001
Song R ¢ aVR (%) 12,4 50 <0,001
Dién hinh(n, %) 28 (26,7%) 0
Song Khong dién hinh(n, %) 77 (73,3%) 0
delta 30-39 ms (n,%) 40 (38,1%) 0
20-29ms(n, %) 25 (23,8%) 0
< 20ms(n, %) 12 (11,4%) -
AH(X £ 8D, ms) 66+13 69+11 0,228
HV [Med(min;max), ms] 4,5(-45;54) 35(23;48) | <0,001

Cac chi dinh n %
Tré>15kg  Hoi chimg WPW dién hinh 58 682

Tim nhanh trén that 27 31,8

Tim nhanh suy huyét dong 39 609

Tim nhanh khéng dap (g thudc 11 17,2
Tré <15kg -

Tac dung phu thuoc 8 12,5

Gian thét trai 6 9,4

Chi dinh RFCA & nhom tré 16n phéan 16n 1a hoi chimg WPW dién
hinh chiém dén 68,2% so voi 31,8% TNTT. Tréi' lai doi V(')i' nhém tré
nho, chi dinh hang dau la TNTT c6 suy giam huyéet dong chiém 60,9%,

tiép theo do kém dap tmg véi thude chdng loan nhip 17,2%.
3.3. Dic diem dién sinh ly

3.3.1. Dic diém dién tim dé bé mdt va dién do trong tim truéc trigt dot
Bdng 3.3. Ddc diém dién tam do bé mat va dién do trong tim trudc

trigt dot

| WPW dién | WPW én |

p

Céc chi s6 TKTT déu c6 su khac biét gitra hai nhom WPW dién
hinh va 4n. O nhém WPW dién hinh thi PR t6i da va t6i thiéu déu ngin
hon, QRS t6i da va tdi thiéu déu rong hon, do chénh giira gia tri ti da
voi tdi thiéu ciia PR va QRS déu cao hon, ty 1& PR ngin va QRS rong
déu cao hon, HV ngin hon so v6i nhom WPW thé an.

O nhém WPW dién hinh ty 1¢ PR ngén va QRS rong theo Rijnbeck
chiém ty 1& cao 14n luot 13 96,2% va 95,2%. Tuy nhién khoang mot nira
cac truong hop WPW an ¢ PR ngin (59,1%) va QRS rong (50%) theo
Rijnbeck. Tréi lai PR ngin va QRS rong theo Surawicz chi 1a 10,5% va
76,2%. O nhom WPW dién hinh, song delta dién hinh (>40ms) chi gip
0 26,7% cac truong hop.
3.3.2. Dic diém tién kich thich thit theo vi tri dwong phu

Bing 3.4. Dic diém tién kich thich theo vi tri dwong phu

Chi s6 Thanh phiai  Vich

Thanh trai

P




(m=44) (=32) (n=21)

PR( X +SD, ms) 7722 84+16 91420 0,027
PR ngin(%) 88,9 69,7 57.1 0,012
QRS( X #SD,ms)  116£25 10217 102420 0,009
QRS rong (%) 97.8 96,9 90,5 0,357
Delta >20ms (%) 83,3 97,0 87,5 0,163

So sanh cac chi s6 TKTT giita cac nhom phén theo vi tri DP thi DP
thanh phai ¢6 PR ngin, QRS rdng va ty 1é PR ngin cao hon véi hai
vung con lai. Trai lai ty 1€ QRS rdng va ty 1¢ song delta >20ms khong
c6 su khac biét gilra cac vung.

3.3.3. Dic diém dién dé trong tim theo vi tri dwong phu

So sanh gia tri trung binh HV va AH tuong quan véi vi tri DP &
cac ddi tugng chi c6 mot BP. O nhom WPW dién hinh, HV ngén hon &
DP thanh phai so véi gitta vach va thanh trai, tuy nhién sy khac biét
khong c6 ¥ nghia thong ké (p>0,05). Cac khoang AH & ca hai nhom va
HV & nhém WPW 4n khong c6 sy khac biét.

Bang 3.5. Dac diém dién do trong tim theo vi tri dwong phu

Thé bénh Chi sb Thanh =y, ., ~ Thanh
i phai trai
WOW did n 2 29 19
) N THV £SDoms) 2420 616 917 0,332

AH (X #SD,ms) 6513 64+12  66£13 0,230

n 10 11 20
WPWéan  HV (X#SDms) 35t6  35+4 34+8 0,923
AH (X #SD,ms) 6910  69+6  70£13 0,928

3.3.4. Dic diém dién sinh Iy niit nhi thit
Cac gia tri CKKTBI:Innr chidu xudi (292+37ms) va chiéu nguoc
(395+96ms), TGTHQn~t chleu xudi (241i50ms) va nguoc (351+£84ms)
déu tang dan theo nhém tudi. Ty 1& dan truyén nguoc qua NNT khong
¢6 su khac biét gitra cac nhom tudi.
Bing 3.6. Dic diém dién sinh Iy nit nhi thit
Nhém 0-2 2-5 5-10 >10 Chung
tudi  n=50 n=23 n=48 n=28  n=149
CKKTBI:1  xuoi 250+£51  285+£35 310449 319449  292437*
(X£SD ms)

nguoc 312465 338483 412495 468+112 395+96*

TGTHQ xudi 21545 238+£40 256+44 266+52  241+£50%
(X£SD ms)

nguoc  276+54 306+52 388+97  450+£90  351+84*

Dan truyén nguoc(%)  68.6 82.6 77.1 75.0 74,5
*0<0,001
3.3.5. Ddc diém dién sinh ly dwong phu nhi thit
3.3.5.1. 86 lwong dwong phu
Phan 16n cac dbi twong (93,3%) c6 mdt BP. C6 10 truong hop nhiéu
PP chiém 6,7%, trong d6 7 trudng hop ¢6 2 va 3 trudng hop ¢6 3 BP.
3.3.5.2. Vi tri dwong phu
Trong tong s6 162 DP dugc xac dinh thi phan 16n (70%) 1a DP thé
dién hinh. DP bén phai va vach co ty 18 1a thé dién hinh cao hon so voi
PP bén trai v6i su khac biét co y nghia théng ké (p=0,014).
Bing 3.7. Thé dwong phu theo vi tri

Puwong phuﬂ Té ng p
Dién hinh An
. n 51 11 62
Thanh phai - —/ 823 17,7 382
, n 38 12 50
Vach
% 76,0 24,0 309 o
Thanh tréi = 26 24 50 ’
% 52,0 48,0 30,9
Tingsé n 115 47 162
% 71,0 29,0 100

3.3.5.3. Hudmg dan truyén dwong phu
Ty 1¢ DP dén truyén hai chiéu 1a 64,2%, chi dan chiéu nguoc la

29% va chi dan truyén xudi 14 6,8%. Ty 1& dan truyén hai chiéu ¢ hai
nhom tré 0-2 tudi va nhém 2-5 tudi cao hon so vé6i hai nhom con lai.

Bing 3.8. Hwéng din truyén dwong phu theo nhém tudi

Nhom tudi 0-2 25 510 >10 Tong p
n 1 0 4 6 11
% 2,0 0 8,0 17,1 6,8
n 16 5 16 10 47
% 314 192 320 28,6 29,0
n 34 21 30 19 104
% 66,7 80,8 60,0 543 64,2

Chiéu xudi

Chiéu nguoc 0,034

Hai chiéu




Tong 51 26 50 35 162
3.3.5.4. Bdc diém dién sinh ly duwong phu

Céc gia tri CKKTBI:1 tai PP chidu xudi (307+69ms) va chiéu
nguoc (279+57ms), TGTHQpp chiu xudi (307+69ms) va nguoc
(376+50ms) déu ting dan theo nhém tudi. Ty 1& khoang TKTNN <
250ms 1a 22,5% va khong co6 sy khac biét vé ty 1€ nay gitra cac nhom
tuoi.

Bdng 3.9. Dic diém dién sinh Iy dwong phu

0-2 2-5 Ze Rs
N " - >
Chung tudi Tudi 5-10 tudi >10tudi p

CKKTBI1:1 n 95 35 21 30 19 0.041
Xuoi (X#SDms) 307+69 280+40 318+80 325+83 314464
CKKTBI1:1 n 140 49 24 42 25 0.008
nguoc (X#£S8Dms) 279+57 258+60 283+57 288+52  300+50 ’
TGTHQ n 103 35 20 29 19 0.006
xudi (X£SDms) 307+69 276+30 288+56 315467 315+41

n 92 32 16 31 13
TGTHQ 0.001

ms 5
nguoc 276+50 255455 268+59 287+£35 313425

(X£SDms)

KTKTNN n 102 34 19 31 18 0315
<250 ms % 22,5% 32,4% 21,1% 12,9%  222%

3.3.6. Dic diém tim nhanh
3.3.6.1. Co ché tim nhanh
Ty 1é kich thich tim gay kich hoat TNTT bén bi gip ¢ 102 (68,5%)
cac bénh nhi. Trong do 96% (98 trong 102) cac truong hop co gy con
TNVLNT (87 chiéu xudi, 1 chidu nguoc, 2 vao lai bd nbi dai dang, 8
két hop voi co ché tim nhanh khac. Khong c6 su khéac biét vé ty 1& gay
con TNVLNT giira cac nhom tudi. TNVLNT chiéu xudi don doc chiém
85,3%, 8 bénh nhi c6 tim nhanh phéi hgp. Rung nhi TKTT gip ¢ 3
bénh nhi. Khong c¢6 sy khac biét vé ty 1¢ kich thich gdy TNTT giita cac
nhom tudi (p>0,05).
3.3.6.2. Ddc diém dién tim trong con tim nhanh do kich thich tim gay ra
Chu ky (CK), RP, PR va AH cia con TNTT déu ting theo nhom
tudi. Riéng khoang VA ciing c6 khuynh hudng ting theo lira nhom tubi,
tuy nhién sy khéac biét khong cé y nghia thong ké (p>0,05). Ty 1& xuét

hién block nhanh trong TNVLNT chiéu xudi gip & 16% cac truong hop
va khong co sy lién quan dén cac nhom tudi (p>0,05).
Bing 3.10. Pic diém con tim nhanh vao lai nhi thét chiéu xui
Chung 0-2 tudi 2-5Tudi 5-10 tudi > 10 tudi
n=94 n=31 n=16 n=31 n=16
CL (X#SD,ms) 30160 263+37 29450 323+70 338+43 <0,001
RP (X#SD,ms) 118+25 109+20 114423 120422 13435 0,011
PR (X#SD,ms) 18355 151£37 17960 202+57 205+51 0,001
AH (X#SD,ms) 152466 121£55 12971 17565 18354 0,001
VA (X#SD,ms) 8932 8430 88424  85:29  108+43 0,065
Block nhanh  15(16%) 6(19,4%) 2(18,8%) 4(12.9%) 3(12,5%) 0,432
3.7. Két qua triét dot
3.7.1. Két qud chung
Bing 3.11. Két qua tri¢t dét

Hiéu qua n Téng sb %
Thanh cong so6m (dudng phuy) 148 162 91,4%
Thanh cong lau dai (duong phu) 158 162 97,5%
Tai phat (duong phu) 18 148 12,1%
Tai bién thu thuét (bénh nhén) 5 149 3,4%
Thoi gian theo doi (ndm) 1,60+0,93

Ty I¢ RFCA thanh céng sém 1a 91,4% va thanh cong lau dai 1a
97,5%. Vi thoi gian theo doi 1,604+0,93 nam, ty 1€ tai phat 1a 12,1% va
ty 1€ tai bién 14 3,4%.

3.4.5. Cic yéu to nguy co thit bai

Trong cung do tudi, can néng, tinh trang TBS, s6 lwong PP, vi tri
PP, vi tri PP. Tré duoc triét ddt & giai doan trudc c6 nguy co that bai
gap 4,58 (95% KTC:1,31-16,07) 1an so véi giai doan sau.

Bdng 3.12. Phén tich yéu 1o nguy co thit bai

Téng That Mo hinh phin tich
s0 bai Don bién Pa bién
(m n(%) (OR95%KTC) (OR, 95%KTC))
. >5 85 7(8,2) 1 1
Tubi
<5 77 7(9,1) 0,90 (0,30-2,69)  1,48(0,20-11,15)
>15 98  8(8,2) 1 1
Can nang
<15 65  6(9,2) 0,897(0,37-3,43) 2,26(0,30-16,92)
Tim bam sinh  Khong 139  11(8,0) 1 1



Co 21 2(9,5) 1,3(0,3-5,3) 4,1(0,8-22,7)

Sélugng 1 128 14(10,9) ] 1

bpP >2 20 420 1,7(0,6-1,3) 4,6(1,5-18,7)*
. A 45 3(6,7 1 1

Thé PP o (6.7)

Hien 103 15(14,6)

2,5(0,7-8,6)

7.2(1,2-34,9)

Khong 105  6(5.7)

1

1

DP vach
cé 43 12(27.9)  5,5(2,1-14,6)** 3,5(1,3-9,9)*
Giai dogn S 102 8(7.8) 1 1
" Truse 46 1021,7)  2,7(1,1-6,8)* 3,2(1,1-9,1)*
Ning luong trung binh 0,95(0,92-0,99)*  0,93(0,88-0,99)*
Nhiét d¢ trung binh 0,92(0,84-1,02)  1,00(0,87-1,15)

Dién tro trung binh 1,07(1,09-1,12)*  1,04(0,97-1,10)

Thoi gian trit dét 0,98(0,96-1,01)  0,99(0,97-1,02)

Co 24 3(12,5) 0,61(0,16-2,34)  0,56(0,13-2,92)
. 139 11(7,9) 1 1
SO lugng BP
>2 23 3(13,0)0 0,57(0,15-2,23)  0,58(0,13-2,92)
. An 47 2(4,3) 1 1
The BP -
Hién 115 12(10,4) 2,62 (0,56-12,12) 2,30(0,46-11,63)
Khéng 112 7(6,2) 1 1
DP vach
Co 50 7(14,7) 0,41(0,14-1,24)  0,62(0,17-2,20)
. Khéng 112 12(10,7) 1 1
DP thanh phai
Co 50  2(4,00 2,88(0,62-13,38)  1,73(0,30-9,94)
Sau 107 5(3,2) 1 1
Giai doan 4,58(1,31-
14 _ S s s
Truéc 55 9(16,4) 3,99(1,27-12,57) 16,07)*
*P<0,05

3.4.7. Cic yéu t6 nguy co tdi phdt

Két qua phén tich mé hinh twrong quan da bién cho thay c6 mdi lién
quan giita ty 18 tai phat v6i can nang, thé DP, vi tri PP va ning luong
triét dot. Can nang dudi 15kg co nguy co tai phat cao gip 9,26 (95%
KTC:2,63-32,65) lan so v&i nhom >15kg. DP thé hién c6 nguy co tai
phat cao gép 7,17(95% KTC:1,47-34,90) 1an nhom DP thé an. DP ving
vach co nguy co tai phat cao gp 3,53 (95% KTC:1,27-9 ,85) so vai
nhém con lai. Giai doan dau c6 nguy co tai phat cao gap 3,21
(95%KTC:1,14-9,08) lan giai doan sau. Khi ning lugng triét dot trung
binh ting 1én mdi don vi thi nguy co ti phat giam di 0,93 (95% KTC:
0,88-0,99) lan.

Bing 3.13. Mé hinh phan tich cdc yéu té lién quan dén tdi phdt

Téng ... .. M4 hinh phén tich
x> Tai phat Z X
SO n (%) DPon bien DPa bien
(n) (OR,95%KTC) (OR, 95%KTC))
2. >5 78 5(6,4) 1
Tuoi
<5 70 13(18,6) 3,5(1,2-0,8)* 1,3(0,2-11,1)
Cén na >15 &9 6(6,7) 1 1
an nan
ane <15 59 12(20,3) 3,4(1,4-10,2)* 9,3(2,6-32,7)**

Timbidm Khéng 127 16(12,6) 1 1

* p<0,05
#%: < 0,001
CHUONG 4
BAN LUAN
4.1. Pic diém nhém nghién ctru

Nghién ctru nay bao gdm 149 bénh nhi mic hoi ching WPW ¢o
tudi 5,5+4,6 tudi v6i 49% 1a tré dudi 5 tudi, can nang 20,6 £13,6 kg véi
43% la tré dudi 15kg (bang 3.1). Day 1a mot trong sb it cac nghién ciru
don trung tim c6 ¢& mau twong ddi 16n. Ngoai ra ciing 13 nghién ctru ¢6
ty 18 tré nho duoc triét d6t PP cao nhét t6i nay. Nghién ctru da trung
tam COMPAS (2013), ty 1& tré < 4 tudi dugc RFCA chi chiém 7,1%
trong tong s6 4480 bénh nhi (56% TNVLNT) dwoc RFCA.

Nghién ciru ctia ching t6i ¢6 ty 1 tim bam sinh 14,8%. Cac béo
céo trudc ddy da chi ra: ty 16 mac TBS & nhitng bénh nhi bi TNTT va
WPW néi riéng dugc bao cdo vao khoang 3,3% - 32%; tré cang nho
tudi ty 16 nay cang cao, bat thuong Ebstein 14 loai hay gip nhit.

Ngay nay chi dinh RECA ¢ tré nho van con han ché trong mét sé
truong hop do tranh luan kéo dai vé nguy co tai bién cua thi thuat. Tuy
nhién ngiy cang c6 nhidu biang chimg khing dinh tinh an toan va hiéu
qua RFCA ¢ tré nho. Trong nghién ctru nay chi dinh triét d6t hang du



& tré nho dudi 15kg 1a tim nhanh suy giam huyét dong va tim nhanh
khéng dap Gng thude diéu tri (bang 3.2).
4.2. Pic diém dién sinh ly
4.2.1. Bdc diém dién tim do bé mdt trudc triét dot

Trong nghién ctru nay thay d6i DTD bé mit trong lic nhip xoang
biéu hién bang 55% WPW lién tuc, 15% WPW cach hoi va 30% WPW
an (bang 3.3). Theo Kiger va cong su, ty 16 WPW cach hoi ¢ tré em la
13% & cac bénh nhan c6 DPTD WPW dién hinh. Ty 1€¢ WPW an duoc xéac
dinh vao khoang 26,7-46% & cac bénh nhan dugc triét dbt BP theo cac
bao cao trude day.

Gid tri chan doan WPW dién hinh dya vao tiéu chuan DTD bé mat
cia AHA/ACCF/HRS 2009 ¢c6 gié tri chan doan khéng cao. Chi ¢6 10,5%
PR ngin, 76,2% QRS rong va 26,7% séng delta dién hinh. Tréi lai néu ap
dung tiéu chudn ciia Rijnbeck, 96,2% c6 PR ngin, 95,2% c6 QRS rong & cac
bénh nhi WPW dién hinh. Tuy nhién ty 1¢ PR ngin va QRS rong ¢ nhom
chimg hodc nhém WPW dién hinh lai twong ddi cao (59,1% PR ngan va
50% QRS rong). Chiing t6i thdy rang song delta >20m c6 & 88,6% bénh nhi
WPW dién hinh va 0% & nhém WPW an. Khi 4p dung 3 tiéu chuan chén
doan két hop 1a PR ngin va QRS rong theo Rijnbeck két hop cing
delta>20ms thi d§ nhay 1a 94,3% va d6 dac higu la 0%.
4.2.2. Pdc diém din truyén qua nit nhi thdt va hé thong His-
Purkinjer

Mot dic diém chung rat ra tir nghién ctru nay 13 sy twong quan
nghich giita tc do din truyén qua NNT véi tudi ctia bénh nhi, theo ca
chiéu xudi va nguoc thi tinh dan truyén giam dan theo thudi (bang 3.7).
Ngoai ra, chung t6i khong ghi nhan dugc bét ki bénh nhan nao c6 tén
thuong dan truyén qua NNT. Theo y vin thi nghién ciru nay 1a nghién
ctru vé dic tinh dan truyén qua NNT ¢6 ¢ mau véi sd lwong bénh nhi
16n nhat va phan bd tuong d6i dong déu giita cac lira tudi. Theo Lee P.
C., tinh dan truyén qua NNT tré em nhanh hon ngudi 16n & cac bénh
nhan mac hoi ching WPW.

4.2.3. Pic diém dwong phu nhi thit
4.2.3.1. S6 lwong dwong phu

Trong nghién ctru ndy cd 6,7% s6 bénh nhi nhiéu DP. Theo cac
nghién ctru trude dy thi ty 1& nhiéu DP & tré em 5-17,5%, cao hon & tré
em so vGi ngudi 16n, cao hon & cac tré c6 bénh TBS nhét 1a bat thuong
Ebstein. Theo Zachariah J.P va cong su, nhiéu PP 1a mot yéu tb nguy
co cua bénh.
4.2.3.2. Vi tri dwong phu

Tan xuét phan bd PP giita cac ving gan tuong dwong véi ty 1é cao
nhit ¢ thanh tu do bén phai chiém 38,2%, hai vang con lai c6 ty 1&
tuong duong gin 31% (bang 3.7). Nghién ctru cua Kugler J.D. trén
5363 PP dugc triét dot thi 47,6% thudc thanh tu do trai, 32,4% thudc
vung vach, va 19,9% thudc thanh ty do phai, va tré 16n trén 5 tudi co
ty 1& DP thanh trai cao hon so vai tré dudi 5 tudi (48,6% so vai
35,4%).
4.2.3.3. Bdc tinh dan truyén

Phan 16n cac PP c6 dic tinh din truyén hai chiéu. Ty 18 PP an hay
PP chi c6 dan truyén nguoc duge bao cao 29,4-53,7%. Trong nghién
clru ndy, ty 18 P chi din truyén xudi chiém 6,8% céac truong hop (bang
3.8).

Nghién ctru nay chi ra téc do dan truyén qua PP co tuong quan dén
d6 tudi, tré cang nho tinh din truyén qua PP cang nhanh (bang 3.9).
TGTHQpr va CKKTBI1:1pp ca chidu xudi va chidu nguoc déu co dic
tinh dai dan theo tudi. Theo Lee va cong sw, TGTHQpp va
CKKTBI:1pp ¢ tré em déu ngan hon so véi ngudi 16n mic hoi ching
WPW.

TKTNN 220-250ms nhat 1a dudi 220ms thuong gip & nhiing bénh
nhan WPW c¢6 ngimg tim. O tré em, khoang TKTNN <250ms dugc coi
1a yéu to tién luong nguy co dot tir. Nghién ciru nay phat hién 22,5%
bénh nhi WPW dién hinh c6 khoang TKTNN <250ms khi kich thich tim
Iuc nhip xoang. Etheridge va cdng su nghién clru trén bénh nhan WPW
dién hinh dudi 21 tudi thay rang 46% bénh nhan trai qua co su c¢d nguy



kich (dot tir, rung nhi tién kich thich din truyén nhanh) c6 khoang
TKTNN <250ms so v&i 18% bénh nhan khong co su ¢b nguy kich.
4.2.4. Pdc diém diém di¢n sinh Iy con tim nhanh

4.2.4.1. Céc réi loan nhip o bénh nhan hoi ching WPW

Nghién ctru nay, ty 1€ cac bénh nhi kich hoat dugc con tim nhanh
bang kich thich tim theo chuong trinh 1a 68%. Trong d6 93,7% la
TNVLNT véi chi yéu 1a TNVLNT chiéu xudi chiém 95,2%, ty 1& phdi
hop 2-3 loai con tim nhanh gép & 7,4%.

Theo cac nghién ciru trude ddy thi TNVLNT chiéu xudi gip & 85-
95% c4c bénh nhan méc hoi chimg WPW, TNVLNT chiéu nguoc gip &
8-15% khi TDDSL. Ngoai ra cac loai TNTT khac déu c6 thé gap trong
hdi chiing WPW.
4.2.4.2. Pdc diém con tim nhanh vao lai nhi thét chiéu xudi

Trong nghién ctru nay thi con TNVLNT chidu xuéi c6 chu ky tim
nhanh, RP, PR va AH déu ting dan theo tudi (bang 3.10). Theo Lee va
cong su thdy rang chu ky TNVLNT & tré em ngin hon so véi nguoi 10n.
4.3. Hiéu qua triét dot
4.3.1. Thanh céng va thit bai

Trong nghién ctru nay ty 16 triét dbt thanh cong sém va thanh cong
lau dai lan luot 1a 91,4% (bang 3.11) va 97,5%. Két qua nay tuong
duong véi cac bao céo trudc day voi ty 1¢ thanh cong som 90-99,5%
(bang 4.1) va thanh cong lau dai 1a 90,0-97,9%.

Bang 4.1. Két quad triét dot dwong phu b&ng ndng lwong song radio

Kugler (2002) 5383 91,6 880 884 952 - 37
Kugler (1997) 3110 90 8 87 95 23 32"
Kugler (1994) 615 826 69 81 89 48

S6  Thanh cong theo vi tri (%) Tai Tai

Nghién ciru lugng Chung Thanh Vich Thanh phat bién
(PP) phai trai (%) (%)

Chung t6i 162 914 919 86 9% 12,1 34
Hanslik (2014) 202 97,5 928 969 989 102 2,1*
Kubus (2014) 439 89,1 922 769 913 - 07"
Chen (2013) 222 99,5 - - - 20,3 23
Neilsen (2006) 107 92,5 89 86 98 6,5 1,0

Van Hare 2004) 1869 93,8 90 89 98 - 63

" Tai bién RFCA chung
*Tai bién ning

Céc bao cdo trude day chi ra rang ty 1¢ triét ddt thanh cong som
cao hon d6i voi BP thanh ty do trai so v6i P ving vach va thanh t do
phai. Nghién ctru cia ching t6i, ti 1 thanh cong cao nhat dbi véi DP
thanh tu do trai (96%) va thip nhat ddi voi DP ving vach (86%).

4.3.2. Nguyén nhdn va cdc yéu 16 Gnh huwong dén két qud triét dot

Mbt s6 nghién ctru hdi ciru vé nguyén thit bai & nhiing lan triét dot
PP trudc d6 sau khi da triét dot lai thanh cong ¢ d6i twong bénh nhan
chu yéu 1a nguoi 16n di chi ra cac nguyén nhan that bai nhu 1a: (1) 16i
dinh khu BP; (2) vi tri DP bét thuong; (3) kho khian vé ky thuat. O tré
em, con ¢6 nguyén nhén tri hodn do lo ngai nguy co tai bién & tré nho
va day 1a nguyén nhan thét bai hang dau trong nghién ctru nay (6 trong
14 truong hop), nguy co tai bién chinh 1a block nhi that do triét dot DP
vung vach va thing tim do choc véch lién nhi.

Bing phan tich hdi quy don bién va da bién, chung t6i thiy rang
giai doan dau can thiép 1a yéu t6 nguy co thit bai doc 1ap véi OR
4,58(95%KTC:1,31-16,07), két qua nay phu hop vé6i phan tich dir ligu
da trung tAm cia Kugler va cong sy trong nhitng nim dau méi ap dung
RFCA ¢ tré em.

4.3.3. Tdi phat

Trong nghién ctru nay ty 1€ tai phat 1a 12,1% voi thoi gian theo doi
1,60+0,93 nam. Khi phan tich ty 1¢ tai phat tich Iy theo thoi gian
Kaplan-Meier chung t6i thiy rang ty 1¢ tai phat sau 3 thang 10,4%, 6
thang 10,4%, 12 thang 11,9%, 24 thang 13,3%. Ty 1€ tai phat cua chiing
toi tuong duong voi cac nghién ctu da dugce bao cdo véi ty 1€ 6,5%-
23,0%.

Béng phan tich hdi quy da bién, chung téi x4c dinh dwoc cac yéu td
nguy co tai phat bao gdm: dudng phu ving vach, cdn ning thap, thoi



gian triét dbt bp nge‘in; nang lugng triét débt thép; dién tré dién cuc dbt
cao; thoi ky dau. Theo mot sb nghién ctru thi DP ving vach, DP thanh
tu do phai, triét d6t bang kiém soat nang lugng, bt thudng Ebstein,
kinh nghiém can thiép 14 cac yéu td nguy co tai phat.
4.3.5. Tai bién

Nghién ctru nay c¢6 5 truong hop tai bién chiém ty 1& 3,3% (bang
3.15). C6 2 truong hop block nhi thit hoan toan thoang qua, 2 block
nhénh phai, mot truong hop tran mau mang phoi. Theo cic nghién ciru
trude day, ty 1€ tai bién chung do RFCA 6 tré em tu 1,0-6,3%, block nhi
that c6 thé gip 3% khi triét d6t PP ving vach. Theo Lee va cong su tai
bién chung do triét dét P 1a 7,3%.

Trong nghién ctru nay khong co6 su lién quan giira ty 1¢ tai bién va
cin nang, tai bién & nhom dudi 15kg 1a 3,1% so voi nhém c6 can ning
16n hon 14 4,7%, va khong c6 tai bién nguy hiém tai tim.

KET LUAN

Bing phuong phap TDDSL va triét @6t DP ¢ 149 bénh nhi mic hoi
chimg Wolff-Parkinson-White chung t6i rat ra mot s két luan sau:
1. Pic diém dién sinh 1y tim trong hdi chitng Wolff-Parkinson-
White & tré em
1.1. Déc diém dwong phu nhi that

- Tinh dan truyén ciia DP thay d6i theo lta tudi. CKTNBI:1 va
TGTHQDP déu giam theo tudi theo ca chiéu xudi va chiéu ngugc.

- Ty 18 P nguy co cao gy rung that c6 khoang TKTT ngén nhat
<250ms la 22,5%.

- Hoi chimg WPW dién hinh 70% va WPW thé an 1a 30%, WPW
cach hoi chiém 22% WPW dién hinh.

- Ty 1& nhiéu DP 13 6,7%.

- Vi tri BP: 38,2% thanh ty do phai: 30,9% vach; 30,9% thanh ty
do trai.

- Huéng dén truyén qua DP: 64,2% hai chiéu; 29,9% chiéu ngugc;
6,8% chiéu xuéi.
1.2. Déc diém tim nhanh trong hoi chirng Wolff-Parkinson-White

-TDDSL giay TNTT & 68,5% bénh nhi méac hoi ching WPW va
96% TNTT la TNVLNT.

- Chu ky TNVLNT chiéu xudi hodc tin s con tim nhanh giam dan
theo tudi. C6 16% con TNVLNT chiéu xudi c6 block nhanh trong con
tim nhanh.

1.3. Déc diém dan truyén qua mit nhi that

-NNT c6 dic tinh din truyén phu thudc tudi. CKTNBI1:1 va
TGTHQDP déu giam theo tudi theo ca chiéu xudi va chiéu ngugc.

- Ti 1& dén truyén nguoc qua NNT la 74,5%.
2.Két qua triét ddt dwong phu nhi thit bing ning hrong séng tin

s0 radio

- RFCA trong diéu tri hoi chimg WPW 1a phuong phép hiéu qua va
an toan.

- Ty 1€ triét dbt DP thanh cong som la 91,4%, thanh ty do phai
91,9%, thanh ty do trai 96%, vach 86%, TBS 1a 87,5%.

- Ty 1€ thanh cong lau dai 1a 97,5%.

- Nguyén nhan triét d6t that bai hang dau 1a do khé khin vé ky
thuat.

- Ty 1€ tai phat 12,1% véi thoi gian theo doi 1,60+£0,93 nam, 83,3%
cac truong hop tai phat trong 3 thang dau sau triét dot.

- Ty 1¢ tai bién chung 1a 3,4% va khong ¢ tai bién nguy hiém.

KIEN NGHI

- TDBSL nén dugc thyc hién & moi tré co hoi chung WPW dién
hinh nhdm phan ting nguy co dot tir va triét ddt du phong nguy co.

- RFCA nén duoc coi 1a phuong phép uu tién thay cho cac thudc
chéng loan nhip trong diéu trj cho hoi ching WPW ¢ tré em thugc moi
Iira tudi.

- Nhiam nang cao hiéu qu4, han ché hau qua lau dai cua phoi nhidm
phong xa, giam thiéu nguy co block nhi thit va tén thuong mach vanh.
Nén trién khai h¢ thong 1ap ban d6 3 chiéu va hé thong d6t lanh két hop
vai RFCA.
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INTRODUCTION

Wolff-Parkinson-White (WPW) syndrome is a congenital disorder
caused by the existence of an abnormal atrioventricular conduction
pathway or (AP). The prevalence of WPW syndrome ranges from 0.1%
to 0.5%. The clinical spectrum ranges from no cardiac symptoms to
recurrent paroxysmal supraventricular tachycardia (SVT), fainting,
palpitations, dyssynchronous heart failure or even sudden cardiac death.

Electrophysiology study (EPS) in heart chambers is a
revolutionary diagnostic tool for arrythmias. In WPW syndrome,
EPS plays an important role in proving that the existence of AP is
the underlying cause of WPW syndrome, as well as in determining
the mechanism of tachycardias, risk stratification for sudden
cardiac death, and it is the integral part in thorough treatment by
radiofrequency catheter ablation (RFCA).

Today, RFCA is considered the standard treatment, alternative
therapy for antiarrhythmic drugs, preventing from sudden cardiac
death in WPW with the safety and efficacy in treatment for adults as
well as larger children. In the early 1990s, the study on RFCA
indicated that lower body weight is a risk factor for a higher
complication rate in children. Since then, with advances in technology
and greater experience, the outcome and safety of using RFCA is
greatly improved. However, RFCA in small children remains
controversial.

In Vietnam, the combination of EPS and RFCA has been
routinely applied in a few cardiovascular centers in order to diagnosis
and to treat patient with tachycardia including WPW syndrome.
However, most of these reports are on adults and there is no systemic
research in the combination of EPS and RFCA for children with WPW.
Thus, we conduct this research on: “Study on the cardiac
electrophysiological characteristics and outcome of radiofrequency
catheter ablation in pediatric patients with Wolff-Parkinson-White
syndrome” with two following objectives:

1. Study on the cardiac electrophysiological characteristics of WPW
syndrome in pediatric patients.

2. Study on the outcome of RFCA of APs in treatment and prevention
arrhythmia for pediatric patients with WPW syndrome.



NEW MAIN SCIENTIFIC CONTRIBUTION OF THE THESIS

Determining the electrophysiological properties of WPW in
children for the basis of diagnosis, prognosis and treatment. On the
other hand, verifying the efficiency and safety of RFCA in treatment
WPW syndrome in children. From the research results, make
conclusions and recommendations are needed for heart centers

OUTLINE OF THE THESIS

There are 117 pages: Introduction: 02 pages;
Chaper 1- Overview: (36 pages), Chaper 2-Materials
and Methods: (16 pages); Chapter 3-Results: (26
pages), Chapter 4-Discussion: (34 pages); Conclusion:
2 pages; and Recommendation: 1 page. Thesis has 38
tables, 23 figures, 7 charts, 186 references (6 in
Vietnamese, 180 in English)

CHAPTER 1
OVERALL REVIEW OF DOCUMENT

1.1. Overview
1.2. The History of the Wolff-Parkinson-White syndrome
1.2.1. In the World
1.2.2. In Vietnam

In Vietnam, the first patient with the WPW was received
intervention with RFCA by Dr. Pham Quoc Khanh and colleagues in
1998. Since then, there have been some reports on this issue on adult
patients. There has been no reports of RFCA in children in Vietnam
1.3. Structure of cardiac muscle and cardiac conduction system
1.3.1. Structure of cardiac muscle

The heart is a hollow muscle made up of muscle fibers that have a
contractile function and differentiated fibers with the function of
initiating and transmitting electrical impulses.
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1.3.2. Cardiac conduction system

Cardiac conduction system include the Sinus
Node, atrioventricular node (AVN), the internodal

pathways ,bundle of His and and the Purkinje fibers.
1.3.3. Pathophysiology of the Wolff-Parkinson-White syndrome
1.3.3.1. Accessory pathway

In addition to the normal pathway, in WPW syndrome there is
one or more APs connecting the atria and ventricles, made up of
mutated cardiac muscle fibers that connect the atria with the ventricles
through the atrioventricular valves annulus are called typical short APs.
Other atypical APs are atriofascicular, long atrioventricular,
nodofascicular, nodoventricular, fasciculoventricular, atrio-Hisian.
1.3.3.2. Ventricular pre-excitation in Wolff-Parkinson-White syndrome

WPW syndrome is the most common type of ventricular
preexcitation (VPE) syndrome. When the sinus node generates an
impulse which travels through from the atriums to the ventricles in
two ways. However, the conduction via AP is significantly faster
than those via the atrioventricular node, causing partial or total
depolarization of the ventricle before normal conduction way reaches
the ventricles. Early ventricular depolarization is called the VPE.
1.3.3.3. Tachycardia disorders in Wolff-Parkinson-White syndrome

AVRT is the most common type of WPW syndrome due to the re-
entry made by AVN, His-purkinje system, AP, atrial and ventricular
muscle. Other SVT types such as atrial fibrillation, atrial tachycardia,
atrial flutter , AVNRT, ventricular fibrillation may all be seen in patients
with  WPW. There is also ventricular fibrillation and re-entrant
tachycardia of AP-AP
1.4. Electrophysiological characteristics
1.4.1. An overview of electrophysiology study

Invasive cardiac EPS is a collection of clinical techniques for the
investigation of cardiac rhythm disorders. The test is performed by
inserting electrode catheters through blood vessels to different
locations in the heart chambers to record simultaneously the
intracardiac and surface electrocardiograms. These techniques permit
a detailed analysis of the mechanisms underlying the cardiac
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arrhythmia, allow to determine precise location and origin of
tachycardia.
1.4.2. The role of the electrophysiology study in Wolff-Parkinson-
White syndrome

Objectives of EPS in patients with WPW are:
Affirming the presence of the AP; determining the
number of APs; pinpoint the AP location; identifying
electrophysiology characteristics of AP such as the
shortest preexcited R-R interval (SPERRI), effective
refractory period (ERP), pacing cycle length caused
block conduction (PCLBC) 1:1; inducing tachycardias
and 1dentifying mechanism of arrythmias; assessing the
role of AP in tachycardia; causing another tachycardia
does not depend on the role of AP; and being the
integral part of RFCA.

1.5. Radiofrequency catheter ablation of accessory
pathway

At the tissue site exposuring the tip of ablation
catheter, radiofrequency energy from 300-1000kHz is
converted into thermal energy and creates the heat that
damages tissue. Tissue thermal damage depends on the
temperature and duration of heat retention. Mechanism
of tissue thermal damage includes: cell membranes
change, protein inactivation, cytoskeleton damage,
nuclear degeneration or other mechanisms. According to
the pediatric multi-center registration study of RFCA
(PRFCAR), 1999-2003, including 2761 pediatric
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patients with tachycardia that were perfomed RFA with
1890 APs: the acute success rate is 93.8% and the
recurrence rate in the first 12 months is 24.6%.
Complications caused by EPS and RFCA may include:
local blood vessels damage; heart perforation;
thrombosis or emboli; coronary artery damage;
atrioventricular block; arrhythmia; heart valve and nerve
diaphragm injury; radiation exposure.

Chapter 2

SUBJECT AND METHODOLOGY OF THE
STUDY

2.1. Subject

2.1.1. Inclusion criteria

We recruited 149 children with WPW syndrome
undergoing EPS and RFCA at Children Heart Center of
Children National Hospital from 7/2012-12/2016.
Indications for EPS and RFCA were guided by the class
I, Ila and IIb recommendations of two following
guidelines: NASPE 2002 before July 2016 and then
PACE/HRS 2016.

2.1.2. Exclusion criteria

We excluded patients with WPW syndrome who
presented any of the following: not included in the
mentioned indications, incapable of intervention, or
refusal of the family.



2.2. Method
2.2.1. Study design

For the first objective, the cross-sectional study was
designed. And for the second objective, pre-post
intervention study without control group was
performed.

2.2.2. Types of sampling

Convenience sampling.

2.3. Resource

2.3.1. Equipments of electrophysiology laboratory

The procedures were performed at the
Electrophysiology (EP) Lab with the equipments that
met the standard of an EP Lab, including: image-
guided therapy system (Philips), The EP Workmate
Recording System (St Jude Medical), radiofrequency
(RF) generator IBI-1500 (St Jude Medical) and other
equipments.

2.3.2. Diagnostic and ablation catheters

We used fixed-curve and steerable diagnostic
catheter, and ablation catheter which is suitable for age
and weight and other accessories.

2.4. Step- by-step procedure
2.4.1. Before electrophysiology study and ablation
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All the subjects underwent physical examination,
ECG, holter monitor, echocardiography and other basic
laboratory tests. The information about age, weight, sex,
diagnostic, congenital heart diseases (CHD), left
ventricular end systolic diameter, indications for RFA
were documented.

Antiarrhythmic drugs were postponed before the
procedure in five times of the drug’s half life, except
some cases which were unresponsive to current
medical treatment. The patient had to fast in 6-8 hour.
Inidications of RFCA must meet the agreement of the
consult team and the patient’s family.

2.4.2. Electrophysisology testing
2.4.2.1. Procedure

The patients underwent EPS after receiving
anesthesia, 2-4 catheters were introduced into the
heart chamber. The approach of EPS followed the
Pappone C procedure.

We recorded and measured the baseline intervals:
PR(min, max), QRS(min, max), width of the delta wave,
sinus cycle, AH, HV.

Then, we made a programmed stimulation
protocol to record : the anterograde PCLBC1:1 of AP
and AVN; the retrograde PCLBC1:1 of AP and AVN;
the ERP of AP, AVN, atrial and ventricular; SPERRI.

During tachycardia: we confirmed diagnosis of
tachyarrhythmia, cycle length of the tachyarrhythmia,
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AH and AV intervals, VA interval, QRS duration,
changes in cycle length and VA interval during
tachyarrhythmia

2.4.2.2. Diagnosis criteria

We wused the diagnosis criteria of Issa and
Zachariah for concealed AP, multiple APs,
orthodromic and antidromic AVRT, dual AP reentrant
tachycardia.

Short PR and wide QRS are the measured
maximum values reffering to two seperated criteria of
Surawicz and Rijnbeck. Typical delta wave calculated
according to FEisenberger's criteria is when wave's
width is >40ms.

2.4.3. Ablation of the accessory pathways

After EPS, according to the location of the AP, we
chose the appropriate vessel to insert the ablation
catheter. With right-sided APs, the right femoral vein
was chosen. With APs on the left-side, the ablation
catheter was inserted through 1 in 3 ways: transseptal
puncture, PFO or through the aorta. All the patient
were given Heparin 100IU/kg injection during left-
sided AP ablation or in the presence of an intracardiac
right-to-left shunt.

The patients underwent endocardial mapping to
identify the appropriate location for ablation, then we
performed the low-power “test” applications with the
temperature of 45-50° C in 5-7 seconds, if the AP was
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blocked, we continued ablation by gradually increased
the temperature up to 55-70° C for 30-60 seconds. If the
“test” application was not effective, we turn off the
ablation genarator and reidentify the location.

Changes in ECG must be monitored carefully
during the ablation. Turning off the ablation generator
immediately when these situations occur: AV Block;
rapid accelerated junctional rhythm; ST elevation;
dislocation of the catheter; sudden increase of the
temperature or the impedance; temperature can’t reach to

the control level, steam pops.
2.4.3.4. Evaluation of acute outcome of radiofrequency catheter ablation

Acute success of RFCA was defined as abolition of conduction
over the AP after 30 minutes from the last ablating time. Acute
ablation failure was defined by inability to abolition of conduction
over AP or delayed ablation due to the risk of major complications.

Determine the AP location after successful ablation according to 3-
zone classification of PRFCAR: right free wall, left free wall, and septal AP.

Multiple APs is determined when the distance between two APs
is ablated >1cm.

The cause of ablation failure is divided into 3 groups according
to Nakagawa's classification: fail to locate AP position; unusual AP
position; technical difficulties.

The acute success rate of RFCA, according to PRFCAR, was
identified as the ratio of the number of successfully ablated APs to
the total number of APs in all patients.
2.4.3.5. Evaluation of long-term outcome of radiofrequency catheter ablation

- Recurrence of conduction over the AP was considered present
when ventricular pre-excitation or symptomatic AP-related tachycardia
recurred after a successful ablation procedure.

- Long-term success rate was calculated cumulatively as the
long-term success of both the primary procedure and the re-ablation
(substrates with a primary unsuccessful procedure and recurrence)
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- Time of evaluation after intervention: after intervention and
before discharge; regular follow-up visits at 1 month, 3 months, 6
months and every 6 months. Each of re-examination the child will be
examined clinically, ECG, echocardiography, possibly Holter to
detect cases of relapse and late complications.

- Clinical endpoints were defined as death, recurrence, last follow
up.

- Evaluate results through 2 stages: the early period (2012-2014)
and the later period (2015-2016).

2.5. Data processing

Data were collected prospectively during the implementation of
EPS and RFCA, and each follow-up visit was based on the study
sample of “EPI INFO 7” software.

Analyzing and processing data using “SPSS 20.0” software. The
nominal variables are presented by the percentage, the quantitative or
continuous variables are presented as the mean value + standard
deviation (X £ SD). Comparing the percentage difference between two
independent groups using the “y2 test”. Comparing the percentage
between groups using “FISHER’S EXACT test”. Compare the changes
in mean values before and after intervention using the “paired t-test”.
Comparing the mean values between two independent groups using the
"independent samples T test" test. Comparing the mean values of
independent groups using “ANOVA test”. The value of p < 0,05 is
considered to be significantly different. To find out the risk factors of
failure and recurrence, use univariate and multivariate regression
analysis.

In order to find out the differences in cardiac electrophysiological
characteristics according to age, the patients are classified into 4 age
groups based on the modified NICHD classification.

To evaluate the effectiveness of RFCA in small children, the
patients were divided into 2 groups of small children (weight <15kg)
and large group according to classification of PACES / HRS.

2.6. Ethics in research

The study was accepted by the Medical Ethics Council of the
Children National Hospital, with the consent of parents or caregivers
of the subjects and ensuring confidentiality for the research subjects.

CHAPTER 3
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STUDY RESULTS

3.1. General characteristics of study objects

During the period from August 2012 to December 2016, the
study included 149 patients with WPW syndrome who underwent EPS
and RFCA. Male children account for the majority with 62%. The average
age is 5,544,6 years, chlidren under 5 years make up 49%. The average
weight is 20,6 £13,6kg and children under 15kg compose 43%.
Congenital heart rate is 14.8% and left ventricular dilatation rate is
24.8%.

Table 3.1. Characteristics of Patients

Characteristics Values
Males/Females (n) 93/56
Ages (X £SD, year) 5,5+4,6
Age under five years (n,%) 73(49%)
Weight (X #SD, kg) 20,6 13,6
Weight under 15kg (n;%) 64(43%)
Congenital heart rate (n;%) 22(14,8%)
Left ventricular dilatation (n;%) 37(24,8%)

3.2. Ablation indication
Table 3.2. Ablation Indication

Indications n %
Weight Typical WPW syndrome 58 682
>15kg Supraventricular tachycardia 27 31,8
Tachycarcha with acute hemodynamic 39 609
compromise
Weight <15kg Tachycardia with drug-resistance 11 17,2
Tachycardia with drug intolerance 8 125

Tachycardia induced cardiomyopathy 6 9,4

RFCA indication in the group which consists mostly of older
children with typical WPW syndrome constitutes 68,2% compared to
31,8% of SVT indication. In contrast to the group of small children,
the most popular indication is SVT which has acute hemodynamic
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compromise making up 60,9%. Next, tachycardia with drug-

resistance composes 17,2%. Ty‘}’jcal Concealed
3.3. Electrophysiological characteristics WPW WPW p
3.3.1. The surface electrocardiographic and intracardiac (=105)  (p—44)
electrocardiographic characteristics before ablation
Table 3.3. The surface electrocardiographic and intracardiac 20-29ms(n, %) (232§<y) 0
electrocardiographic characteristics before ablation o
Typical Concealed < 20ms(n, %) a 11421% ) i
WPW ’
WPW P AH(X #5D,ms) 66513 69+11 0228
(n=105) (n=44) 4.5
Sinus rhythm cycle (X #SD,ms) 613141 643160 0,224 HV [Med(min;max), ms] 45,54y 33(23:48) <0001
The VPE indexes are different between typical and concealed
+ + + < . ; o
Max (X 4 5D,ms) 110420 127419 0,001 WPW groups. In typical WPW group, the maximum and minimum
PR _Min (X #SD,ms) 83+20 120£18  <0,001 PR are shorter, maximum and minimum QRS are wider, the
(ms) p; ion [Med(min: 26(0:62)  7.5(0:31)  <0.001 difference between the minimum and maximum values of PR and
ispersion [Med(min;max), ms} (0:62) 7.5(0:3]) : QRS is higher, short PR and high QRS rates are higher, HV is shorter
Short by lenbeck’s criteria (%) 96,2 59,1 <0,001 Compared to the concealed WPW group. .
Short by Surawicz’s criteria (%) 10,5 2,3 0,081 In typlcal WPW group, the short PR and wide QRS rates
according to Rijnbeck’s criteria compose high percentages of 96,2%
Max (X £ 8D, ms) 111+23 78£12  <0,001 and 95,2% respectively. However, half of the concealed WPW cases
Min (X +SD,ms) 84+21 73+12 0,002 have short PR (59,1%) and wide QRS (50%) according to Rijnbeck’s
QRS ] ] N . ' criteria. On the contrary, short PR and wide QRS rates according to
(ms) Dispersion [Med(min;max), ms] 27(0:63) 6,5(0:41) <0.001 Surawicz’s criteria are only 10,5% va 76,2%. In typical WPW group,
Wide by Rijnbeck’s criteria (%) 95,2 50 <0,001 the typical delta wave (>40ms) only presents in 26,7% of the cases.
Wide by Surawicz’s criteria (%) 76,2 13.6 <0,001 3.3.2. Characteristics of ventricular preexcitation according to
accessory pathway location
Q wave at V6 (%) 4.8 56,8 <0,001 L .
Table 3.4. Characteristics of ventricular
R wave at aVR (%) 12,4 50 <0,001 T .
preexcitation according to accessory pathway
. 28 0 .
0
Typical (n, %) (26.7%) location
Right free Left free
Delta 4 77 0 g Septum
wave Atypical (n, %) (73,3%) Indexes wall p32 wall P
n=
A0 0 (n=44) (0=32) (n=21)
30-39 ms (n,%) o _
(38,1%) PR( X #5D, ms) 77422 8416 9120 0,027
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Short PR* (%) 88,9 69,7 57,1 0,012
QRS( X #SD, ms) 116425 10217 10220 0,009
Wide QRS* (%) 97,8 96,9 90,5 0,357
Delta >20ms (%) 83,3 97,0 87,5 0,163

* Rijnbeck’s criteria

Comparing the VPE indexes between groups by AP location, the
AP of right free wall has shorter PR, wider QRS and the incidence of
short PR is significantly higher compared to other two regions. In
contrast, the wide QRS and the delta wave wider than 20ms do not
differ between regions.
3.3.3. Intracardiac electrocardiographic characteristics according to
accessory pathway location

Compare average HV and AH values related to AP location in
subjects with a single AP. In the typical WPW group, HV was shorter in
AP of the right free wall compared to septum and left free wall, however
the difference was not statistically significant (p> 0.05). The AH intervals
in both groups and HV in the concealed WPW group do not differ.
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Table 3.5. Intracardiac electrocardiographic characteristics according
to accessory pathway location

Right Left
Type Indexes free Septum free P
wall wall
) n 42 29 19
a‘:&al HV(X #SD,ms) 2420  6+16  9+17 0,332
AH (X £SD,ms) 65+13 64+£12 66+13 0,230
ed n 10 11 20
Conceale
+ + + +
WPW HV (X £8D,ms) 3546 35+4 34+8 0,923

AH (X £S8D,ms) 69+10 69+6 70+13 0,928

3.3.4. Electrophysiological characteristics of atrioventricular node
With increasing age, anterograde and retrograde PCLBCI1:1 of

AVN were significantly longer. Similarly, ERP of AVN ware

statistically increased with age in the anterograde and retrograde

conduction.

Table 3.6. Electrophysiological characteristics of atrioventricular node

0-2 2-5 5-10 >10 Overall

Age grou
ge group n=50 n=23 n=48 n=28 n=149

PCLBCI:1 anterograde  250+£51 28535 310+49 319+49 292+37*
(X£SD ms)  retrograde 312465 338483 412+95 468+112 395+96*
ERP anterograde 215445 238+40 256+44 266+52 241+50*
(X£SD ms)  retrograde 276454 306452 388+97 450+90 351+84*
Retrograde conduction (%) 68.6 82.6 77.1 75.0 74,5

*9<0,001

3.3.5. Electrophysiological characteristics of the accessory

pathway

3.3.5.1. Number of accessory pathways
Most subjects (93.3%) have an AP. There were 10 cases of
multiple APs accounting for 6.7%, in which 7 cases have 2 APs and

3 cases have 3 APs.
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3.3.5.2. Location of accessory pathway

Among the 162 APs identified, the majority (70%)
was overt APs. The right free wall and septal APs had

signigicantly higher rates of overt AP compared to left
free wall AP.

Table 3.7. Accessory pathway by location

Accessory pathway
Total p
Overt  Concealed
. n 51 11 62
Right free wall
% 82,3 17,7 38,2
n 38 12 50
Septal
% 76,0 24,0 30,9
0,014
26 24 50
Left free wall
% 52,0 48,0 30,9
n 115 47 162
Total
% 71,0 29,0 100

3.3.5.3. Conductive direction of accessory pathway

The rate of bidirectional conduction of APs is 64.2%, the only-
retrogradely conductive rate was 29% and the only-anterogradely
conductive rate is 6.8%. Bidirectional conduction in the two groups
of children aged 0-2 years and aged 2-5 years were significantly
higher than the older groups.
Table 3.8. Conductive direction of accessory pathway by age groups

19

% 66,7 80,8 60,0 543 64,2

Total 51 26 50 35 162

Age group 0-2 25 510 >10 Téng p
n 1 0 4 6 11
Anterograde
% 2,0 0 8,0 17,1 6,8
n 16 5 16 10 47 0,034
Retrograde

% 314 19,2 32,0 28,6 29,0

Bidirection n 34 21 30 19 104

3.3.5.4. Electrophysiological characteristics of accessory pathway

With increasing age, anterograde and retrograde PCLBC1:1 of AP
were significantly longer. Similarly, ERP of AP ware statistically
increased with age in the anterograde and retrograde conduction. There
was no significant difference in the incidence of SPERRI with age.
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Table 3.9. Electrophysiological characteristics of accessory pathway
0-2 | 25 | 510 | >10
Chung tudi | Tudi | tudi tudi P
n 95 35 21 30 19
iy
L | (X£8Dms) | 307469 [ 280+40|318+80| 325483 | 314+64
n 140 49 24 42 25
Kerop
1 |(X+SDms) | 279457 | 258+60|283+£57 | 288452 | 300450
n 103 35 20 29 19
gﬁt;ro grade 0,006
(X+SDms) | 307469 [276+30|288+56 | 315467 | 315441
n 92 32 16 31 13
Retrograde 0.001
ERP M 1276+50(255+55 | 268+59( 287435 313£25 |
(X+ SDms)
SPERRI* N 102 34 19 31 18
0,315
=250 ms % |22,5% | 32,4% | 21,1% | 12,9% | 22,2%

*Shortest preexcited R-R interval
3.3.6. Characteristics of tachycardia
3.3.6.1. Mechanism of Tachycardia
Tachycardia induction by programmed stimulation was observed

in 102 patients or accounting for 68,5% of the cohort. The incidence
of AVRT accounted for 96% of tachycardias (87 anterograde, 1
retrograde, 2 persistent junctional reciprocating tachycardia, 8
combined with other tachycardia mechanisms). There is no difference
in the incidence of SVT induction among age groups. Atrial
fibrillation was seen in 3 patients.
3.3.6.2. Electrophysiological characteristics of tachycardia

There were correlations between age and tachycardia indexes of
AVRT. CL, RP, PR and AH were significantly longer with
increasing age. However, VA was slightly increased with age. The
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incidence of bundle branch block was observed in 16% of all
anterograde AVRTs and no difference among age groups.
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Table 3.10. Characteristics of anterograde atrioventricular
reentrant tachycardia
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3.4.5. Risk factors for acute ablation failure

The results of univariate modeling revealed that
RFCA during early period were significantly
associated with acute ablation failure with OR
3,99(95%CI: 1,27-12,57). In multivariable analyses,
only early period was independently assicociated with
acute ablation failure with OR 4,58(CI 95%:1,31-
16,07).

Table 3.12. Analysis of risk factors for ablation failure

Analysis model

Total Failure  {jpivariate  Multivariate

Overall 0-2 years 2-5 years >-10 > 10
years years P
n=94 n=31 n=16 n=31 0=16
CL 30160 263+37 294+£50 323+£70 338+43 <0,001
(X£SD,ms) ’
RP 118425 109+20 114£23 120422 134435 0,011
(X£SD,ms) ’
PR 183+£55 151837 179460 202+£57 205+£51 0,001
(X£SD,ms) ’
AH 152466  121+£55 129471  175£65 183+54 0,001
(X£SD,ms) ’
VA 89+32 84+30 88+24 85+£29 108+43 0,065
(X£SD,ms) ’
gfgzﬁh 15(16%) 6(19,4%) 2(18,8%) 4(12,9%) 3(12,5%) 0432

3.7. Outcome of radiofrequency catheter ablation
3.7.1. Overall Results
Table 3.11. Ablation results

Effect n Total %
Acute success 148 162 91,4
Longterm success 158 162 97,5
Recurrence 18 148 12,1
Complications 5 149 3.4
Follow-up time (years) 1,60+0,93

The acute success rate of RFCA were 91.4%. With a follow-up
time of 1.60 + 0.93 years, the recurrence rate was 12.1%. After re-
ablation, the long-term success rate of RFCA was 97,5%. The
incidence of complications was 3.4%.

m  n®)  (OR95% (OR,
KTO) 95%KTC)
7
>5 85 1 1
(3,2)
Age
7 0,90 1,48
<5 77
(9,1) (0,30-2,69)  (0,20-11,15)
8
>15 98 1 1
. (3,2)
Weight
6 0,897 2,26
<15 65
(9,2 (0,37-3,43)  (0,30-16,92)
11
. No 139 1 1
Congenital (8,0)
heart 3 0,61 0,56
disease Yes 24 R >
(12,5) (0,16-2,34)  (0,13-2,92)
11
1 139 1 1
Number of (7.9
AP 3 0,57 0,58
>2 23
(13,00 (0,15-2,23)  (0,13-2,92)
AP type Concealed 47 2 1 1
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4,3)
over s 12 2,62 2,30
Ve _
(10,4) 8513) (0,46-11,63)
7
No 112 1 1
(6,2)
Septal AP
7 0,41 0,62
Yes 50
(14,7)  (0,14-124)  (0,17-2,20)
12
No 112 1 1
. (10,7
Right free
wall AP . “ 2 2,88 1,73
es 0,62-
(4,0) 53’738) (0,30-9,94)
5
Early 107 1 1
(3.2
Periods 9 3,99 4,58
Later 55 (1,27- (1,31-
(16:4) 1557y« 16,07)*
*P<0,05

3.4.7. Risk factors for recurrence

Results of multivariate analysis showed that there
was an association between recurrence rate with
weight, AP type, AP location and ablation energy.
Patients with weight lower than 15kg had a 9.26 times
(95% CI: 2.63 to 32.65) higher risk of recurrence of
compared to the group patient with weight higher
than15kg. Overt APs showed a 7.17 times (95% CI:
1.47-34.90) higher risk of recurrence of compared to
the concealed APs. Septal APs had a risk of
recurrence 3.53 times (95% CI: 1.27-9.85) compared
to the other locations. Patients in the early period had
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a 3.21times (95% CI: 1.14-9.08) higher risk of
recurrence compared to the later stage. When the
average ablation energy increases every unit, the risk
of recurrence decreases by 0.93 times (95% CI: 0.88-
0.99).

Table 3.13. Analysis model of recurrence-related
factors

Analysis model

Total Recurrence  Univariate  pyltivariate

(n) n (%) (OR,95% (OR, 95%
KTQC) KTC)
5
>5 78 1 1
(6.4)
Age
13 3,5 1,3
<5 70
(18,6) (1,2-0,8)* (0,2-11,1)
6
>15 89 1 1
. (6.7)
Weight
12 3,4 9,3
<15 59
(20,3) (1,4-10,2)*  (2,6-32,7)**
16
No 127 1 1
(12,6)
CHD
2 1,3 4,1
Yes 21
9.5 (0,3-5,3) (0,8-22,7)
. 14
Single 128 1 1
Number (10.9)
of AP . 4 1,7 4,6
Multiple 20
(20) (0,6-1,3) (1,5-18,7)*
3
AP type Concealed 45 1 1
(6,7)
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15 2,5 7,2
Overt 103
(14,6) (0,7-8,6) (1,2-34,9)*
No 105 6(5,7) 1 1
Septum
12 5,5 3,5
AP Yes 43
(27,9) (2,1-14,6)** (1,3-9,9)*
8
Early 102 1 1
. (7.8)
Periods
10 2,7 32
Later 46
(2137) (131'678)* (131'9a1)*
0,95 0,93
Average energy
(0,92-0,99)*  (0,88-0,99)*
0,92 1,00
Average temperature
(0,84-1,02) (0,87-1,15)
. 1,07 1,04
Average impedence
(1,09-1,12)*  (0,97-1,10)
0,98 0,99

Ablation time
(0,96-1,01) (0,97-1,02)

% p<0,05
% p<(0,001
I. CHAPTER 4
II. DISCUSSION
4.1. Characteristics of study groups
This study included 149 pediatric patients with WPW syndrome
aged 5.5 £ 4.6 years with 49% of children under 5 years old,
weighing 20.6 = 13.6 kg and 43% of children under 15kg (table 3.1).
This is one of a few single-center studies that has a relatively large
sample size. In addition, the study also has the highest percentage of
small children whose AP burned. In multi-center study COMPAS
(2013), the proportion of children under 4 years old with RFCA only
accounted for 7.1% of the total of 4480 pediatric patients (56% AVRT)
underwent RFCA.
Our study showed a 14,8% incidence of CHD. Previous reports
have shown that the incidence of CHD in children with SVT were

27

3.3% - 32%; the younger the child, the higher association with CHD;
Ebstein anomaly was the most association form of CHD with WPW
syndrome.

Nowadays, RFCA indication in young children is still limited in
some cases due to prolonged debate about the risk of complications
of the procedure. However, there has been more and more evidence
confirming the safety and efficacy of RFCA in young children. In
this study, the top ablation indication in children under 15kg was
tachycardia with acute hemodynamic compromise and not responded
to medication (Table 3.2).

4.2. Electrophysiological characteristics
4.2.1. The surface electrocardiographic before ablation

In this study, the surface ECGs showed that
continuous WPW accounted for 55%, intermittent and
concealed WPW were 15% and 30% respectively
(Table 3.3). According to Kiger et al, the rate of
intermittent WPW was 13% of children with a overt
WPW ECG. The percentage of concealed WPW
syndrome was determined to be about 26.7-46% in
patients who underwent RFCA of AP according to

previous reports.

The diagnostic criterion for typical WPW ECG in
children based on AHA/ACCF/HRS 2009 included: PR
less than 90ms; delta wave; QRS greater than 90ms.
The accuracy of these criterion have not been
evaluated. This study revealed that (table 3.3) the
diagnostic accuracy was highest for wide QRS with
sensitivity 76,2% and specificity 86,4%; and low for
short PR (sensitivity 10,5% and specificity 97,7%) and
typical delta wave (sensitivity 26,7% and specificity
100%). However when applying criteria for short PR
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and wide QRS based on the normal ECG value for
children by Rijnbeck, this study showed that: short PR
had sensitivity 96,2% and specificity 40,9%; wide QRS
sensitivity 95,2% and specificity 50%. We found that
delta waves higher than 20m were present in 88.6% of
typical WPW patients and 0% in concealed WPW
groups. When applying the three combined diagnostic
criteria of short PR and wide QRS according to
Rijnbeck combined with delta waves higher than 20ms,
the sensitivity was 94.3% and the specificity was 100%.
4.2.2. Conduction characteristics through the atrioventricular
node and His-Purkinje system

A common feature derived from this study is the
inverse correlation between the rate of conduction
through AVN and the age of the patient, in both
anterograde and retrograde directions, the conduction
gradually decreases with age (Table 3.6). In addition,
we do not record any patients with abnormal
conduction through AVN. According to the literature,
this is a study of conduction properties through AVN
with the largest pediatric sample size, evenly
distributed among the ages. According to Lee P. C.,
conduction via AVN in children is faster than in adults
in patients with WPW syndrome.
4.2.3. Characteristics of accessory pathway
4.2.3.1. Number of accessory pathways

In this study, multiple APs acounted for 6.7% of
the cohort. According to previous studies, the
incidence of multiple APs in children was 5-17.5%
and higher than in adults and in children with CHD
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especially Ebstein anomaly. According to Zachariah
J.P et al, multiple APs was a high risk factor for the

disease.
4.2.3.2. Location of accessory pathway

This study revealed that the distribution of APs
among regions is nearly equal with the highest
proportion in the free right wall (accounting for
38.2%) and the remaining two regions have the same
proportion of approximately 31% (Table 3.7). In
Kugler's report of 5363 ablated APs, 47.6% were in
the left free wall, 32.4% were in the septum, and
19.9% were in the right free wall, and older children
over 5 years had a higher rate of left wall AP
compared to children under 5 years old (48.6%
compared to 35.4%).

4.2.3.3. Conduction characteristics

Most APs presented bidirectional conduction
property. The incidence of concealed APs were
reported to be 29.4-53.7%. In this study, the
proportion of APs with only anterograde conduction
accounted for 6.8% all APs (Table 3.8).

This study showed that both PCLBC1:1 and ERP
of APs were significantly longer with increasing age
in both anterograde and retrograde conduction (table
3.9). According to Lee et al, ERP and PCLBCI:1 of
APs in children are shorter than in adults.

The SPERRI of 220-250ms and especially less
than 220 ms is more commonly seen in patients with



30

WPW who have experienced cardiac arrest. In
children, the SPERRI <250ms is considered as a risk
factor of sudden death. This study found that 22.5% of
typical WPW pediatric patients undergoing EPS had
SPERRI <250ms. According to FEtheridge and
colleagues, 46% of WPW patients with life-
threatening events had SPERRI <250ms compare to
18% of WPW patients without life-threatening events.
4.2.4. Electrophysiological characteristics of tachycardia
4.2.4.1. Arrhythmias in patients with WPW syndrome

In this study, the incidence of patients who had
tachycardia induced by programmed cardiac
stimulation was 68%. Among that, 93.7% were AVRT
with predominantly anterograde type accounting for
95.2%, the combination of 2-3 tachycardia
mechanisms was observed in 7.4% patients.

According to previous studies, anterograde AVRT
was seen in 85-95% of patients with WPW syndrome;
in contrast, retrograde AVRT was seen in 8-15%
during EPS. In addition, other SVT types may be

encountered in WPW syndrome.
4.2.4.2. Electrophysiological characteristics of anterograde
atrioventricular reentrant tachycardia.

In this study, there were inverse correlations
between the tachycardia indexes (cycle length, RP, PR
and AH) and age (Table 3.10). According to Lee and

colleagues, the cycle of AVRT in children is shorter
than in adults.
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4.3. Ablation outcome
4.3.1. Success and Failure

In this study, the acute success rate and the long-
term success rate of RFC were 91,4% and 97,5%
respectively. This result is similar to previous reports
with the acute success rate of 90-99.5% (Table 4.1)
and the overall success rate of 90.0-97.9%.

Table 4.1. Results of radiofrequency catheter ablation of accessory pathway

Acute success by postion (%) Receurr- | Compli
Number .
Studies Right Left ence -cation
(AP) Overall | free | Septum | free o

wall wall | () (%)
Our 162 91,4 | 91,9 | 86 96 12,1 3.4
St[]_dy b 9’ b b
Hanslik %
(2014) 202 97,5 92,8 96,9 98,9 10,2 2,1
Kubus "
(2014) 439 89,1 92,2 76,9 91,3 - 0,7
Chen
(2013) 222 99,5 - - - 20,3 2,3
Neilsen
(2006) 107 92,5 89 86 98 6,5 1,0
Van
Hare 1869 93,8 90 89 98 - 6,3"
(2004)
Kugler 5383 91,6 88,0 88,4 95,2 - 3,7
(2002)
Kugler 3110 90 86 87 95 23 32"
(1997)
Kugler 615 82,6 69 81 89 4.8
(1994)
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* Overall RFCA complicatiom
#Severe complication

Previous reports have shown that the acute success
rate of ablation is higher for APs in left free wall
compared to septum and right free wall APs. Our
study has the highest success rate for AP in left free
wall (96%) and lowest for septal AP (86%).

4.3.2. Causes and factors affecting the ablation results

Some retrospective researchs study the failure
causes of previous AP ablation after successfully
reablated in mostly adult patients had pointed out the
causes of failure such as: (1) incorrect localization of
the AP; (2) unusual and unexpected AP locations; (3)
technical difficulties. In children, there is a cause of
delay due to concerns about the risk of complications
in small patients and this was the leading cause of
failure in this study (6 in 14 cases), the risk of major
complications is atrioventricular block due to ablation
of septum AP and cardiac perforation due to puncture
of the atrial septrum.

By univariate and multivariate regression analysis,
we found that early period of intervention was an
independent risk factor for ablation failure with the
OR 4.58 (95% CI: 1.31-16.07), these results are
consistent with Kugler and colleagues by a multi-
center data analysis of RFCA appication in children in
the early days.
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4.3.3. Recurrence

In this study, the recurrent rate was 12.1% with a
follow-up time of 1.60 £ 0.93 years. When analyzing
the cumulative recurrence rate by Kaplan-Meier
survival analysis, we found that the recurrence rate
after 3 months, 6 months, 12 months , 24 months are
10.4%, 10.4%, 11.9% and 24.3% respectively. Our
recurrence rate is equivalent to the reported studies
with a rate of 6.5% -23.0%.

By multivariate regression analysis, we have
identified the risk factors for recurrence include
septum AP, lower weight, shorter duration of AP
ablation; lower ablation energy; higher impedent of
ablation catheter; early period. According to some
studies, septum AP, AP of right free wall, ablation by
energy control, Ebstein anomalies, intervention
experience are risk factors for recurrence.

4.3.5. Complication

This study has 5 cases of procedure-related
complication, accounting for 3.3% (table 3.15). There
were 2 cases of transient complete atrioventricular
block, 2 right branch blocks, one case of hemothorax.
According to previous studies, the complication rate
caused by RFCA in children with SVT was 1.0-6.3%.
In the PAPCA registry, 9 the complication of AV
block persisted, with a rate of 1.2 % compared with
the 0.56% in the preceding Late Era registry.7 The
highest rates were with AVNRT at 2.0% and septal
APs at 3.0%.
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In the present study, there was no correlation between
complication and weight, and no major complication
to the heart. In combination with some recent single-
center studies, RFCA may be safe and effective in
small children with SVT.
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CONCLUSION

From 149 pediatric patients with Wolff-Parkinson-
White syndrome underwent EPS and RFCA. We draw
some conclusions:

1.Cadiac electrophysiology characteristic in Wolff-
Parkinson-White syndrome in children

1.1. Electrophysiology characteristics of accessory
pathway

- Electrophysiology property of accessory pathway
is age-related change. Both PCLBC1:1 and ERP of AP
are prolonged with age in both the anterograde and
retrograde directions.

- The incidence of typical WPW syndrome is
70.1% and 23% of them is intermitent WPW.

- The incidence of multiple APs is 6.7%.

- AP location: 38,2% right ventricular free wall,
30,9% septal; 30,9% left ventricular free wall

- Conductive direction of AP: 64.2% bidirectional;
29% retrograde; 6.8% anterograde.

- The rate of high risk AP with the SPERRI < 250ms
is 22.5%.

1.2. Characteristics of tachycardia in Wolff-Parkinson-
White syndrome

- The induction of SVTs by programmed
stimulation is 68.5% of all patients and 96% of SVT is
AVRT.
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- Anterograde AVRT cycle length is 301 £ 60ms
and gradually increases with age, 16% has bundle
branch block during tachycardia.

1.3 Electrophysiologic characteristics of
atrioventricular node

- Electrophysiology property of AVN is age-related
change. Both PCLBCI:1 and ERP of AVN are
prolonged with age in both the anterograde and
retrograde directions.

- The incidence of retrograde conduction via AVN
1s 74,5%.

2. The results of radiofrequency catheter ablation
of accessory pathway

- RFCA is an effective and safe treatment for
children with WPW syndrome.

- The acute success of the primary procedure is
91.4% of all APs, 91,9% of right free wall APs, 96%
of left free wall APs, 86% of septal APs and 87,5% of
APs in CHDs.

- The long-term success is 97.5%.

- The leading cause of the primary procedure
failure is the technical difficulties

- The recurrence rate was 12.1% with the follow-up
time of 1.60 £ 0.93 years, 83.3% of recurrence occurs in
the first 3 months after RFCA

- The overal procedure-related complication is
3.4% without any serious complications
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RECOMMENDATIONS

- EPS should be performed in all children with
typical WPW syndrome to support risk stratification
of sudden death and prophylactic ablation.

- RFCA should be considered as the preferred
treatment alternative to antitachycardia drugs for
children of all ages with WPW syndrome.

- To improve success rate of RFCA, limit the long-
term effects of radiation exposure and atrioventricular
block as well as coronary injuries, Three-dimensional
mapping (3-D) systems and cryoablation should be
adjacent to RFCA.



