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PAT VAN PE

ROi loan nhip théat kha thudong gip trong thyc hanh 1am sang va
1a mot trong nhiing van dé phtrc tap ctia bénh hoc tim mach. R&i loan
nhip that 1a mot loai bénh 1y nguy hiém va 1a nguyén nhan gay tir
vong tim mach.

Hién nay, & cac trung tim tim mach 16n, triét d6t qua duong 6ng
thong str dung ning luong song cé tan sb radio (RF) da tré thanh lya
chon hang dau trong diéu tri nhiéu réi loan nhip that. Bt dién c6 uu
diém vuot bac so véi cac thude chéng loan nhip & chd: diéu tri mang
tinh triét dé véi ti 18 thanh cong cao va bién chimg thap.

Mot sb6 nghién ciru gan diy da dé cap dén cac truong hop tim
nhanh that/ ngoai tdm thu that (TNT/NTTT) c¢6 ngudn gdc tir cac bo
co tim ndm & ving xoang Valsalva dong mach chil v6i tan sudt giap
kha cao. Céc tac gia coi tim nhanh thit/ngoai tdm thu that khoi phat
tir xoang Valsalva nhu 1a mot thé rdi loan nhip that khoi phat tir
dudng ra tam thit voi dic diém dién tam dd va dién sinh 1y hoc kha
tuong dong voi nhom khai phat tir ving duong ra that phai. Ciing
theo cac tac gia, cac rdi loan nhip that khéi phat tir xoang Valsalva
can phai dugc triét d6t trong xoang Valsalva méi c6 thé dem lai két
qua thay vi tiép can ndi mac kinh dién. Cho dén nay, k¥ thuat triét
dét trong xoang Valsalva da budc dau duge chimg minh tinh an toan
va hi€u qua.

Tai Viét Nam, tir dau nam 2010, Vién Tim mach - Bénh vién
Bach Mai bét dau thyuc hién ky thuat triét dot rdi loan nhip that qua
dudng xoang Valsalva va dat duoc thanh cong tir nhitng ca dau tién.
Van d& dit ra 1 hidu qua va tinh an toan cta k¥ thuat triét d6t trong
xoang Valsalva nhu thé nao khi dugc trién khai thudng quy hon trén
cac bénh nhan? Bén canh d6, 1a mot hinh thai réi loan nhip thit méi
dugc dé cap gan ddy trong y vin, dién tim d6 bé mit ciing nhu dién
sinh 1y hoc tim ctia cac réi loan nhip that khéi phat tir xoang Valsalva
van chua dugc nghién ciru ddy du. Do vay, ching toi tién hanh dé tai
nghién ciru nay vdi hai muc tiéu sau:



1. Nghién ctru dic diém dién tim d6 va dién sinh 1y tim cia
ngoai tim thu thit/ tim nhanh thit khéi phat tir xoang
Valsalva.

2. Nghién ctru wng dung va danh gia két qua phwong phap
triét dét ngoai tAm thu thit/ tim nhanh thit khéi phat tir
xoang Valsalva b?mg RF.

B4 cuc luin an: Luan 4n bao gdom 111 trang (chua ké phu lyc
va tai liéu tham khao) voi 27 bang, 4 biéu dd va 43 hinh. C6 97 tai
lidu tham khao bao gdm 3 tai liéu tiéng Viét va 94 tai liéu tiéng Anh.
Phan dit van dé: 03 trang, tong quan: 30 trang, ddi tugng va phuong
phap: 15 trang, két qua nghién ctru: 21 trang, ban luan: 39 trang, két
luan: 02 trang va kién nghi: 01 trang.

Nhirng déng gép cia luin an:

- R&i loan nhip that bao gdm TNT/NTTT thuong khoi phat tir
xoang vanh trai (57,7%), it hon tr xoang vanh phai (23,1%) va
hiém gip tir xoang khong vanh (3,8%), ciing kha thuong gip
TNT/NTTT khai phat tir tam giac gian 1a gittra xoang vanh tréi
va xoang vanh phai (15,4%).

- Dién tdm d0 bé miat cuia TNT/NTTT khoi phat tir xoang
Valsalva c6 mot sé nét twong dong v&i TNT/NTTT khoi phat tir
duong ra that phai: QRS c6 dang bldc nhanh trai va truc dién
tim quay xudng dudi (QRS dwong ¢ D2, D3, aVF). Tuy nhién,
chi s6 thoi gian séng R trung binh 1a 45,6 + 21,5%. Chi s bién
do R/S trung binh 1a 61,9 + 49,6%. 69,2% s trudong hop c6
chuyén tiép QRS xay ra trudc V3. 70,5% sd truong hop c6 song
S hep (< 40 ms) & cac phuc bd QRS sau chuyén tiép.

- Triét dbt rdi loan nhip that khai phat tir xoang Valsalva c6 ti
1¢ thanh cong cao: 91,0% qua thoi gian theo d&i trung binh
19,2 + 10,1 thang. Ti 18 bién chung thip va la bién ching nhe
(tu mau & vi tri choc mach, cuong phé vi): 7,7%. Khong gap
bién chiing ning.



Chuong 1
TONG QUAN

1.1. PAI CUONG VE THAM DO DIEN SINH LY HOC TIM VA
TRIET BOT ROI LOAN NHIP TIM BANG NANG LUONG SONG
CO TAN SO RADIO QUA BUOGNG ONG THONG
1.1.1. Céu tao, dic diém dién sinh 1y hoc co' tim va hé théng din
truyén tim

Co tim c6 ciu tao dic biét gém nhitng thé co van dan ch?mg chit
véi nhau ma chiic nang cia chung la co bop khi duoc kich thich. Bén
canh cac soi co bop, con co cac soi biét hdéa véi nhiém vy tao nén
xung dong va dan truyén xung dong dén cac soi co cua tim. Ca hai
loai té bao nay déu c6 cac dic tinh dién sinh 1y hoc chung la: tinh
chiu kich thich, tinh tyr dong, tinh dan truyén va tinh tro.
1.1.2. Nghién ctru dién sinh ly hoc tim

- Nghién ctru dién sinh ly hoc tim 1a mét phuong phap thong tim
dic biét nham phan tich mét cach c6 hé théng cac hién tuong
dién sinh 1y tim & BN trong tinh trang co s¢ va dap ing cia tim
véi cac kich thich dién c6 chuong trinh.

- Thu thuat tham do dién sinh 1y hoc tim hién nay dugc coi la
“tiéu chuan vang” trong chan doan céc rbi loan nhip tim.

1.1.3. Triét dot cac rdi loan nhip tim bing RF qua dwdng ong
thong

- Triét d6t rbi loan nhip tim bang RF qua dudng dng thong hién
nay di tr¢ thanh lwa chon hang dau trong diéu tri phan 16n cac
roi loan nhip tim nhanh that va trén that.

- Dua trén co so sir dung nhitng 6ng thong dic biét ludn vao trong
cac buéng tim dé triét boé dinh khu cac cAu tric tim mach can
thiét cho viéc khoi phat va duy tri cac rdi loan nhip tim. Ning
luong RF gy tén thuong mo tim théng qua co ché gy ting dao
dong clia cac ion dan t6i ting nhiét 46 do ma sat.

- Chi dinh va chéng chi dinh triét dét cac réi loan nhip thit dya
theo tai li€u déng thuén ctia Hoi nhip hoc Hoa Ky va Hoi rdi
loan nhip tim chau Au nam 2009:



o TNT/NTTT don dang giy réi loan huyét dong trén BN co
bénh tim thyc ton (bao gdm ca nhitng BN di cdy ICD).

o TNT/NTTT géy réi loan chirc ning thit trai va khong dap
ung voi diéu tri noi khoa hodc khi BN khong muén diéu tri
thude chéng roi loan nhip kéo dai.

o Chéng chi dinh khi BN dang c6 nhiém tring tién trién, bénh
1y noi khoa ning, huyét khéi mach méu hodc trong budng
tim...

1.2. GIAI PHAU GOC DONG MACH CHU - XOANG
VALSALVA VA UNG DUNG TRONG NGHIEN CUU DIEN
SINH LY HOC TIM VA TRIET POT MOT SO ROI LOAN NHIP
THAT

1.2.1. Giai phdu géc dong mach chii va xoang Valsalva: ciu tao
bao gom

- Vong van DMC hay céu trac ndi PMC-tam that tréi.

- Céc la van DMC

- Cac xoang Valsalva

- Rénh xoang-6ng (chd ndi giita xoang Valsalva va DPMC 1én).

1.2.2. Ung dung trong nghién ciru dién sinh 1y tim va triét dét cac
rbi loan nhip that - Co chit gay rbi loan nhip tim trong xoang
Valsalva:

- Co tim & day xoang Valsalva: Cac cdu tric co that trai nim 6
day xoang vanh trai (XVT) va xoang vanh phai (XVP). Mot s6
tac gla coi d6 nhur 14 phan “tdm thit ndm trong xoang Valsalva”.
Céc chu triic co tim ndy c6 thé tro thanh co chat gay ra cac rdi
loan nhip that.

- Co tim ¢ tam giac gian 14 van ban nguy¢t (interleaflet triangle):
Tam giac gian 14 nam giita XVT va XVP céu tao chi yéu bang
cac sgi co tim. Do vy, ddy ciing 1a vi tri c6 thé khai phat cac rdi
loan nhip tim. Hai tam giac gian 14 con lai gitta XVT va xoang
khong vanh (XKV), giita XVP va XKV ciu tao chii yéu bang t6
chirc xo lién két.

- Céc dai co tim lan vao xoang Valsalva: kha thuong gép va trong
hoan canh nio d6 c6 thé trg thanh co chat gay rdi loan nhip tim.



1.3. ROI LOAN NHIP THAT KHOI PHAT TU XOANG
VALSALVA
1.3.1. Tén suit

Cho dén nay, dit liéu lién quan dén tan suit gap cac 16i loan
nhip that khoi phat tir xoang Valsalva van con rat han ché. Theo
Kanagaratnam, hinh thai rbi loan nhip nay c6 thé coi nhu mot “bién
thé” ciia roi loan nhip khoi phat tir duong ra that trai, chiém ti 18
khoang 18%. Con Rillig: ti 1€ gap cao hon, tdi 31,2% cac truong hop
ri loan nhip that dugc diéu tri dot dién.

1.3.2. Pic diém dién tAm d6 bé mit ciia TNT/NTTT khéi phat tir
xoang Valsalva

TNT/NTTT khoi phat tir xoang Valsalva cé nhiéu dic diém dién
tam d6 twong dong voi TNT/NTTT khoi phat tir duong ra tim that
phai. D6 1a phire bd QRS c6 dang block nhanh trai (song R mét pha
glan rong ¢ V5, V6 va dang rS ¢ V1, V2) va truc dién tim quay
xuong dudi (QRS duong & D2, D3, aVF). Tuy nhién, ving chuyén
tiép cua phirc bd QRS tir xoang Valsalva c6 xu huéng xay ra &
chuyén dao V1 dén V3, trong khi phitc bo QRS tir DPRTP thuong
théy chuyén tiép 0 V3 hoac mudn hon (V4, V5, tham chi V6).

Theo Ouyang, chi sb thoi gian song R ¢ V1 hodc V2 (ti 1& %
thoi gian séng R/thoi gian QRS) > 50% hay chi s6 bién do song
R/séng S & V1 hodc V2 > 30% la nhitng déu hiéu goi y ngudn gbc rdi
loan nhip tir xoang Valsalva hon 1a tir ving dudng ra that phai.

1.3.3. Ti 1¢ thanh céng, tai phat cia ky thuat triét dot rdi loan
nhip théat khéi phat tir xoang Valsalva qua mét s6 nghién ctru
Bang 1.1: Ti 1 thanh céng, tii phat qua mot s6 nghién ciu

TAc gia Nim $6 BN | Thanh cong - Tai phat
Kanagaratnam 2001 12 100% - 0%
Hachiya 2002 15 100% - 0%
Ouyang 2002 15 100% - 0%
Yamada 2008 44 100% - 0%
Rillig 2008 15 100% - 13,3%




) Chuong 2
POI TUQNG VA PHUONG PHAP

2.1. DPOI TUQONG NGHIEN CUU
2.1.1. Tiéu chuén lua chon:

- Dbi tugng nghién ctru cua ching t6i duoc lya chon tir cac bénh
nhan (BN) c6 TNT/NTTT dugc chi dinh tham do dién sinh 1y
hoc tim va triét d6t bang RF qua dudng 6ng thong tai Vién Tim
mach - Bénh vién Bach Mai. Chi dinh va chdng chi dinh cua thu
thuat dya trén huéng dan cia Hoi Tim mach hoc Hoa Ky/
Truong moén Tim mach Hoa Ky/ Hoi Pién sinh 1y va tao nhip
tim Bic My nim 2006 (AHA/ACC/NASPE 2006) ciing nhu
Poéng thuin chuyén gia (expert consensus) ctia Hoi nhip hoc
chau Aw/ Hoi nhip hoc Hoa Ky nam 2009 (EHRA/HRS 2009).

- Dua vao chan doan dién sinh Iy hoc tim sau tha thuét, ching toi
da chon tat ca cac BN ¢o rdi loan nhip that khoi phat tir xoang
Valsalva theo trinh ti thoi gian, khong phan biét tudi, giéi va
ddng y tham gia nghién ciru.

2.1.2. Tiéu chuén loai trir:
- BN khong dong y tham gia nghién ciru.
- BN mét theo doi sau thu thut.
2.2. PHUONG PHAP NGHIEN CUU
M6 ta chum bénh c6 theo do6i doc nhdm danh gia hiéu qua mdt
k¥ thuat méi diéu tri réi loan nhip tim bang RF qua duong 6ng thong.
2.2.1. Kham lam sang: nham phat hién

- Triéu chimg co nang: hdi hop, danh tréng nguc. ..

- Tri€u chung thuc thé: cha y dén céac bénh tim thuc ton.

2.2.2. Lam cac xét nghiém co ban, chin doan hinh anh, thim do
chirc ning

- Cong thirc mau, sinh héa méau, dong mau co ban.

- Chuyp Xquang tim phdi thang.

- Siéu am-Doppler tim: danh gia cau tric va chic ning tim, phat
hién bénh tim thyc ton, phan s6 téng mau thit trai (EF)...



Chup dong mach vanh: khi BN c¢6 tri¢u ching nghi ngd bénh
mach vanh.

2.2.3. Phin tich di¢n tim d6 bé mit

Pié¢n tim do thuwong quy 12 chuyén dao

Thoi gian phtic bd QRS cia TNT/NTTT (ms)

Khoang ghép NTTT (ms)

Chuyén tiép ctia phitc bo QRS: <V1, V1, VIV2, V2, V2V3, V3,
V3V4, V4, V4V5, V5, V5V6, V6, >V6.

Ti 1¢ thoi gian song R & V1 va V2: thoi gian song R chia cho
thoi gian phirc bo QRS (%). Chi sé thoi gian song R 1a ti 18 %
cao hon & mdt trong 2 chuyén dao V1 hodc V2.

Ti 1é bién d6 song R/S & V1 va V2 (%). Chi s6 bién do R/S 1a ti
1€ % cao hon & mot trong 2 chuyén dao V1 hodc V2.

Dic diém hinh dang phirc bd QRS & timng chuyén dao.

Pién tam do ghi lién tuc 24 gio' (Holter)

Nhip tim co ban (nhip xoang hay khong phai nhip xoang)

Tén s tim cao nhat, thip nhat, trung binh trong ngay

Ganh ning rdi loan nhip thit: s6 réi loan nhip that va ti 18 % so
v6i tong s6 nhip tim trong ngay.

Dic diém rdi loan nhip that: NTTT riéng r€, xen k&, nhip doi,
chtim d6i, con TNT khong bén bi, TNT bén bi.

Tan suét rdi loan nhip that theo cac gio trong ngay.

2.2.4. Tham do dién sinh ly tim va triét dot rdi loan nhip that

Pia diém tién hanh Pon vi Tim mach can thiép, Vién Tim
mach, bénh vién Bach Mai.

May va dién cuc

Hé théng may chup mach k¥ thuat s6: Do hang Phillips san xuét.
Hé thdng tham do dién sinh 1y hoc tim EP Tracer-70: Do hang
Cardiotek (Pric) san xuat.

May phat nang lugng RF HAT-300 Smart: Do hang Osypka san
Xuét.

Cac budre thi thuat

Chuén bi BN.

bat cac dién cuc thim do dién sinh ly tim.



- Do cac khoang dan truyén trong tim khi nhip xoang.

- Kich thich tim c¢6 chwong trinh: Nhim danh gia dap tng ciia tim
voi cac kich thich dién theo chuong trinh boi phan mém may
tinh. Qua d6 cho phép danh gia cac thong sd dién sinh Iy hoc
cling nhu gdy TNT/NTTT.

- Lap ban d6 dién hoc dé xac dinh vi tri khoi phat loan nhip
(mapping): 1ap ban db dién hoc bing tao nhip va 1ap ban do dién
hoc bﬁng tim dién thé thit sém nht.

- Chuyp xoang Valsalva bang thuc can quang trude khi triét dét
trong xoang Valsalva.

- Triét d6t bang RF.

% Tiéu chuin chin don rdi loan nhip thit khéi phat tir xoang
Valsalva
Tiéu chuin dién sinh Iy hoc
- Dién thé hoat dong thit som nhat ghi duoc trong xoang
Valsalva.
- Pace mapping ¢ xoang Valsalva tao ra phiic b QRS tuong
ddng v6i rdi loan nhip thét tu phat.
Tiéu chuin giai phiu: Hinh chup can quang cho thiy dau 6ng
thong d6t (mapping) ¢ vi tri xoang Valsalva

* Panh gia két qua thu thuit: thanh cong, thit bai, tai phat
= Panh gia tiéu chi an toan: phat bién va ghi nhan bién chimg
lién quan dén tha thuat
2.2.5. Xir Iy s6 liéu Cac thuat toan thong ké véi phan mém OpenEpi
va Exel 2007. Sy khac biét ¢6 y nghia thong ké véi p < 0.05.

Chuong 3
KET QUA NGHIEN CUU

Trong thoi gian tir 4/2010 dén 4/2014, chung t6i di tién hanh
nghién ciru trén 78 BN TNT/NTTT khéi phat tir xoang Valsalva thoa
min cac tiéu chudn lya chon va tiéu chuén loai trir.

Vi tri khoi phat tir xoang Valsalva: Xoang vanh trai (XVT): 45
(57,7%); Xoang vanh phai (XVP): 18(23,1%); Xoang khéng vanh



(XKV): 3 (3,8%); Tam giac gian la gitra xoang vanh trai va phai
(XVT-P): 12 (15,4%). Khong BN nao ¢6 > 1 6 khéi phat TNT/NTTT
tu xoang Valsalva.

3.1. DAC BIEM LAM SANG CUA DOI TUQONG NGHIEN CUU
Bang 3.1: Mt s6 diic diém 1am sang ciia di twong nghién ctru

Thong sb Gia tri
Thé lam sang (n, %):
- TNTVaNTTT 14 (17,9%)
- NTTT 64 (82,1%)
Nam/ nit (% nam) 36/42 (46,2%)
Tudi trung binh (nim) 52,6 + 13,6
Tan s6 tim luc nghi (ck/ph) 75,8+ 10,6
HA t6i da (mmHg) 127,8+18,1
HA t6i thiéu (mmHg) 75,1+8,9
Triéu ching co nang (n, %) 78 (100%0)
- Pdnh trong nguec 70 (89,7%)
- Dau nguc 28 (35,9%)
- Thiu hodc ngdt 17 (21,8%)
Thoi gian méc bénh (nim) 36+36
S6 thube chdng loan nhip da st dung 1,79+0,79

Bang 3.2: Bién thién tan so tim va tan suit rdi loan nhip thit trén
dién tam do 24 gio

C6 72/78 BN (92,3%) s6 BN nghién ctru duoc ghi dién tam do
24 gio trude thu thuat.

Théng sb Gia tri
Tan s tim cao nhat trong ngay (ck/ph) 1195+ 15,1
Tan s tim thip nhat trong ngay (ck/ph) 53,8+10,1
Tan s tim trung binh (ck/ph) 76,3+ 8,5

N oz oz . 23819+1
Tan suat roi loan nhip that/ 24 gio (n, %) (Si 69i 11:,)’20;) (;
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3.2. PAC PIEM DPIEN TAM PO BE MAT VA BIEN SINH LY
HOQC TIM

3.2.1. Pi¢n tam d6 bé mit

Bang 3.3: Cac thong s6 vé thoi gian va hinh dang song ctia phirc
bd QRS

Théng sb Gia tri (khoang gia tri)
\ . 456,1 + 57,9

Khoang ghép NTTT (ms) (345 — 624 ms)

QRS dang block nhanh trai hoan toan 78/78 (100%)

(n, %)

o 151,6 £17,5
Thoi gian QRS (ms) (126 - 201 ms)
QRS o DII-III-aVF dll'O'Ilg (Il, %) 78/78 (100%)
Chi s6 thoi gian song R > 50% (n, %) 38/78 (48,7%)
Chi s6 bién do R/S > 30% (n, %) 52/78 (66,7%)
Co6 song S hep (<40 ms) ¢ phuc bd 0
QRS sau chuyén tiép (n, %) 55/78 (70,5%)
Bing 3.4: Chuyén tiép phirc bd QRS

Vi tri chuyén tiép n %
<V1 5 6,4%
V1 6 7,7%
V1iv2 2 2,6%
V2 13 16,6%
V2Vv3 28 35,9%
V3 15 19,2%
V3V4 6 7,7%
V4 3 3,8%
V4V5 0 0%
V5 0 0%
V5V6 0 0%
V6 0 0%
>V6 0 0%
Chuyén tiép < V3 54/78 (69,2%)
Chuyén tiép < V3 69/78 (88,5%)
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- 69,2% s6 truong hop c6 chuyén tiép QRS xay ra trudc chuyén

dao V3, 88,5% sb truong hop cod chuyén tiép QRS xay ra tai

chuyén dao V3 hodc sém hon.
- Trung vi chuyén tiép QRS tai V2V3.

3.2.2. Pic diém dién sinh Iy hoc tim

Bang 3.5: Cac khoang din truyén tim co ban

Théng sb Trung binh Khoang gia tri
Thoi gian chu ky nhip
, 799,1+117,7 596 — 1148
xoang co ban (ms)
PA: thoi gian dan truyén
. 25,3+9,8 7-50
trong nhi phai (ms)
AH: thoi gian dan truyén
L 80,6 £ 16,7 42 —-118
gua nut nhi that (ms)
HH: d6 rong dién thé His
20,0+ 3,5 15-26
(ms)
HV: thoi gian dan truyén
X 47,6 £5,3 36 — 60
His-that (ms)
Do ro RS nhi
0 1ong QRS nhip xoang 90,5 + 18,7 60 - 119
QRS (ms)
Khoang QT (ms) 389,9+ 25,9 332 - 448

- Céc thong s6 dan truyén tim co ban trén dién d6 bo His va dién

tam d6 bé mat déu nam trong giGi han binh thudng.




12

Bang 3.6: Thoi gian phuc hdi nut xoang (tPHNX, ms) va thoi
gian phuc hoi nit xoang c¢é diéu chinh (tPHNXd, ms)

) p Tén s6 kich thich nhi (ck/ph)
Thong so
100 120 150 180
tPHNX (ms) 1062,2 +201,6 | 10546+1826 | 10459+199,5 | 962,1+166,9
(khoang gié tri) (668 — 1544) (735 - 1584) (756 — 1504) (608 — 1278)
tPHNXd (ms) 222,3+125,6 269,4 +143,9 279,1+1505 | 270,3+148,4
(khoang gié tri) (24 — 468) (30 - 702) (90— 563) (24 - 412)

- Céc thong sb vé& chirc ning nit xoang déu trong giéi han binh
thuong ngoai trir 1 BN ¢6 tPHNX > 1500 ms va tPHNXd > 550 ms.
Bang 3.7. Thoi gian tro hiéu qua co thit va din truyén nhi-that,
that-nhi

Thong sb Trung binh | Khoang gia tri

Thaoi gian tro hiéu qua co that (ms) 233,3+24,9 200 - 290

Diém Wenckebach nhi-that (ck/ph) | 155,9 + 20,5 130 - 210

C6 dan truyén nguoc that-nhi * 36/78 (46,2%) -

Diém phan ly that-nhi (ck/ph) 122,5+ 25,4 100 - 180

- (*)46,2% s BN nghién ctru c6 dan truyén ngugc qua nit nhi that.
3.3. TRIET POT ROI LOAN NHIP THAT QUA DUONG TIEP
CAN XOANG VALSALVA: KET QUA, PAC PIEM KY THUAT
3.3.1. Két qua triét dot

% Ti ¢ thanh cong, thit bai, tii phat
Chung t6i danh gia két qua tha thuat dua vao kham lam sang,
DTD mot cach hé thong sau 3 thang va ghi Holter dién tam d6 (49/78
trudmg hop: 62,8%). Tat ca cdc truong hop cé triéu chitng nghi ngo
tai phat déu dwoc ghi lai dién tam do 24 gio. Két qua triét d6t thé
hién & biéu d6 3.1.
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Sau tha thuat [

v
94,9% [ 74 | @5,1%

Thanh céng Thit bai

Sau 3 thang

[
82,1% 64 | 13,5%

Khéng tai phat Tai phat

Trict diot lin 2

19,2+ 10.1 thang
l 7/9 thanh céng

Khong tdai phat thém

91,06 71 |
Thanh céng

Biéu do 3.1. Ti ¢ thanh cong, that bai, tai phat

- Ti 1€ thanh cong ngay sau thu thuat: 74/78 (94,9%).

- C6 4 trudong hop chin doan dién sinh 1y hoc 1a 6 khoi phat ¢
viing xoang Valsalva. Tuy nhién triét d6t nhiéu 1an nhung khong
dem lai két qua (5,1%).

- Trong vong 3 thang theo ddi dau tién, co 10/74 trudng hop tai
phat (13,5%). Thoi gian tai phat trung binh 1a 3,4 + 2,2 tuan sau
thu thuat.

- Khong c6 truong hop tai phat sau 3 thang nao dugc ghi nhan
qua thoi gian theo doi trung binh 19,2 + 10,1 thang.

- Trong s6 14 BN thét bai hodc tai phat sau thu thuat lan dau, 9
BN dugc 1am tha thuat 1dn 2 va c6 7 trudong hop thanh cong,
khong tai phat.

Nhue viy, ti I¢ thanh cong doi véi 1 lan thii thugt la 82,1%, doi
vdi 1 hodc 2 lin thii thudt la 91,0%.
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Bang 3.8: Mot so bién ching xiy ra trong va ngay sau thii thuét

Bién chirng S6 ca, ti 1§ %
Tu mau tai vi tri choc mach 5 (6,4%)
Cuong phé vi 2 (2,6%)
Tran khi, trin mau mang phoi 0
Block nhi that 0
Thing, rach van PMC 0

Bién chtng ning: tir vong, NMCT, 0
TBMN...

3.3.2. Cac van dé lién quan dén Ky thuit triét dot trong xoang
Valsalva

Bang 3.9: Mapping bing tao nhip: ti 18 din dwoc co that khi tao
nhip & vi tri triét d6t thanh cong

Nhém Nhém Nhom Nhom

XVT XVP XKV | XVT-P

tao nhip n =45 n=18 n=3 n=12 n=re

Cuong do Chung

3V (n, %) 0 0 0 0 0

10V (n, %) 6 2 0 2 |10 (12,8%)

- Mapping biang tao nhip (pace mapping) tai vi tri triét d6t
thanh cong voi cuong do xung tiéu chuin 3V-0,2 ms khong
din dugc co that trong tit ca 78 BN nghién ctru. Khi ting
cudng do 1én dén 10V-0,4 ms, chi co 10/78 (12,8%) trudng
hop dan duoc co thét.
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Bang 3.10: Mapping bang ghi dién thé thit sém nhit. Mirc do
sém hon ciia dién do thét so véi QRS tai vi tri triét dét thanh
cong (V-QRS, ms)

STT Nhom V-QRS (ms) | Khoang gia tri
1 | Chung (n=74) 35,0+11,7 14 -69 ms
2 | Nhom XVT (n =42) 33,6 £13,7 14 - 69 ms
3 | Nhém XVP (n = 17) 38,1+95 27 -51ms
4 Nhom XKV (n = 3) 35,0+4,2 32 -38 ms
5 | NhNGmXVT-P(n=12) | 358+7,1 27 -54ms

P tirng cap giira 2, 3, 4, 5> 0,05

Bang 3.11: Pic diém dién @b tai vi tri triét dot thanh cong trong
xoang Valsalva

Nhom Nhom Nhom Nhom chun
Thongsd | XVT | XVP | XKV | XVT-P | 73

n =45 n=18 n=3 n=12 =
A-v 0 0 2 0 2 (2,6%)
a-Vv 33 15 1 11 60 (76,9%)
0-v 12 3 0 1 16 (20,5%)
Co dién

7 N 0

thé His 0 6 2 2 |10 (12,8%)

- Tai vi tri XVT, XVP va XVT-P, dién d6 chu yéu c6 séng a nho
va song V 16n (a-V) hoac c¢o song V don doc (0-V). Chi co 2
truong hop dién d6 & XKV vai song A 16n va song v nho (A-v).
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10 truong hop (12,8%) ghi duoc dién dd His v6i bién do thap tai

vi tri triét dot.

Bang 3.12: So sanh cdc thong so6 triét dot & cac vi tri thanh cong
va vi tri khong thanh céng

Vi tri triét dot Vi tri triét dot
Théng s6 thanh cong khong thanh cong P
n="74 n=>522

V-QRS (ms) 35,0+ 11,7 272+6,7 0,001
Cutng d0 nang 26,7487 278483 0,29
lugng (W)

Nhiét d6 (d6 C) 59,3+ 7,6 55,8 + 6,5 0,001
bién tro (Ohms) 90,8 +10,0 91,8+9,8 0,41

- V-QRS trung binh do tai vi tri thanh céng l6n hon c6 ¥ nghia so
v6i V-QRS do tai vi tri khong thanh cong (p < 0,05). Nhiét do
trung binh do dugc & dau dién cuc tai vi tri thanh cong cao hon
y nghia so v6i do tai cac vi tri khong thanh cong (p < 0,05).

Bang 3.13: Mot s6 thong s6 vé thi thuét

Théng sb thi thuit Trung binh Khoang gia tri
S6 lan trigt dot 76+6,7 1-26
Tbdng thoi gian dot (gidy) 336,4 + 239,8 60 — 1086
Thoi gian tha thuat (phut) 774 +24,1 45 — 150
"(1;)};1c‘lrjit)gian chiéu tia X 136+73 4_a1

3.3.3. “The Learning Curve” — Su hoan thién tirng buwéc ciia ky thuat
Chung t6i chia 78 BN nghién ciru thanh hai nhém theo trinh tu
thoi gian lam tha thudt: nhém dau (39 BN) va nhom cudi (39 BN).
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Bang 3.14: So sanh mdt s6 théng s6 chung vé thii thuat tri¢t dot
trong xoang Valsalva giira nhém BN dau va cudi trong nhém

nghién ciru.

. Nhém dau Nhém cudi

Thong so thu thuat =139 =39 p
Ti 18 thanh cong 37/39 (94,9%) | 37/39 (94,9%) | 0,99
Ti 18 tai phat 4/39 (10,35) | 6/39 (15,4%) | 0,52
S6 1an triét ddt 10,3+7,3 59+ 6,6 0,015
Téng thoi gian ddt (gidy) | 383,6 +237,6 | 293,6 +237,0 | 0,098
Thoi gian thu thuat (phat) | 80,9 +25,1 69,5+ 16,8 | 0,032
Thoi gian chicu tia X 156+ 8.3 115+55 | 0,02
(phat)

- Ti I¢ thanh cong, tai phat khong khac biét y nghia giita nhom
dau va nhém cudi (p > 0,05). Cac thong sb vé s lan triét dot,
thoi gian thu thuat, thoi gian chiéu tia X & nhom cudi thap hon
mot cach y nghia so véi nhom dau véi p < 0,05. Tong thoi gian
triét d6t c6 xu hudng giam ¢ nhoém cubi nhung khac biét chua
c¢6 ¥ nghia thong ké (p > 0,05).

Chuong 4
BAN LUAN

4.1. PAC PIEM CHUNG CUA DPOI TUGNG NGHIEN CUU

Trong thoi gian 4 nam (tir thang 4/2010 dén 4/2014), tai vién
Tim mach — Bénh vién Bach Mai, chung t6i da tién hanh nghién cuu
trén 78 BN rdi loan nhip that khoi phat tir xoang Valsalva (Tudi trung
binh: 52,6 + 13,6 nam, ti I¢ nam gidi 46,2%). Pay co thé coi 1a mot
trong nhitng thuan tap 16n nhat vé hinh thai r6i loan nhip nay da timg
dugc bao céo. Trong sd d6, 64 BN (82,1%) c6 thé 1am sang 1a ngoai
tam thu that (NTTT) va 14 BN (17,9%) 1a ngoai tdm thu tht va con
tim nhanh that (TNT/NTTT).
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Bang 4.1: S6 hrgng BN trong mdt s6 nghién ciru

Tac gia S6 lwong BN Nam
Kanagaratnam 12 2001
Hachiya 15 2002
Ouyang 7 2002
Rillig 15 2008
Yamada 44 2008
Chung téi 78 2014

4.2. DAC DIEM DIEN TAM PO VA DIEN SINH LY HOC TIM
4.2.1. Pic diém dién tAm dd

* QRS co6 dang block nhanh trai va truc dién tim quay

xudng dudi

O tit ca 78 BN nghién ciru, di€n tdm dd rbi loan nhip that co
dang block nhanh trai hoan toan va tryc dién tim quay xudng dudi.
Theo y vén, rdi loan nhip that khoi phat tir xoang Valsalva c6 dién
tam d6 kha twong dong voi rdi loan nhip that khoi phat tir DPRTP &
cac dic diém néu trén.

= Thaoi gian va bién d§ song R & V1 va V2

Trong nghién ciru nay, chung toi tién hanh phan tich cac théng
s6 vé thoi gian va bién d6 song R trong phirc bd QRS cua
TNT/NTTT & hai chuyén dao trude tim phai 1a V1 va V2 nhu d& xuat
cua Ouyang va Yoshida.

Trung binh chi s6 thoi gian song R 1a 45,6 + 21,5% va 38/78 BN
(48,7%) c6 chi s6 thoi gian song R > 50%. Trung binh chi s6 bién do
R/S 12 61,9 + 49,6% va 52/78 BN (66,7%) c6 chi s6 bién do R/S >
30%.

Nhu vay, nghién ctru ching t6i mac du khong st dung nhom
DRTP lam dbi ching, tuy nhién ciing ghi nhan dugc trung binh chi
s6 thoi gian song R, ti 16 BN c6 chi s thoi gian song R > 50% va
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trung binh chi sb bién d¢ R/S ciing nhur ti 1¢ BN c6 chi s6 bién d¢ R/S
>30% kha phu hop véi hai tac gia Ouyang va Yoshida.

Theo giai thich nhidu cac tic gia, vé mit gidi phau cic xoang
Valsalva ndm ¢ phia sau ving phéu duong ra that phai va léch nhiéu
hon sang phai, sy khac biét vé vi tri dan téi khac biét vé vector dién
hoc khir cyc tAm thét trén mat phiang ngang (horizontal plane) tao ra
phtic bo QRS & cac chuyén dao trudc tim khac nhau, dac biét & bén
phai (V1 va V2). O ngoai vi tir xoang Valsalva gdy vector khir cuc
huéng nhiéu hon ra true trong khi 6 ngoai vi tir DPRTP giy vector
khir cuc hudng chi yéu ra sau. Do d6, cac phic b QRS khoi phat tir
xoang Valsalva thudong c6 song R rdng va cao hon ¢ V1, V2.

= Chuyén tiép phirc bd QRS ciia TNT/NTTT

Phuc bd QRS ctia TNT/NTTT & cac BN trong nghién clru c6 xu
huéng chuyén tiép trudc chuyén dao V3 (69,2% sb truong hop) va trung
vi chuyén tiép tai V2V3. Két qua ciia chung t6i cling phii hop voi nhan
xét ctia nhiéu tac gia nhu Rillig, Yamada... 1a TNT/NTTT khdi phat tir
xoang Valsalva thudng cé chuyén tiép QRS xay ra trudc V3.

* Sy hién dién cia song S hep

O 55/78 BN nghién ciru (70,5%), cac phic bd QRS cua
TNT/NTTT thuong két thic bang mot song S nho va hep (< 40 ms) &
cac phirc b sau chuyén tiép tir V3-V6. Trong khi d6, theo y vén thi
cac phuc bd QRS khoi phat tit PRTP thuong c6 séng R 16n mét pha
sau chuyén tiép (dang block nhanh trai dién hinh) va khong c6 hién
dién cta song S hep.

Trong y vin cho téi nay chua thay tac gia nao dé cap dén dau
hiéu dién tdm dd dic trung nay.

Theo chung ti, s xudt hién séng S nhé c6 thé giai thich theo két
qua thuc nghiém cta Yamada: xung dong dién hoc tir xoang Valsalva
mdt phan di qua vach lién that gdy khir cuc ving DRTP (tao nén phirc
bd QRS dang block nhanh trai) va mét phan lan téi khir cue ndi mac thit
trai qua cac bo co that trai ké can ¢ day xoang (tao nén phtrc bd QRS
dang block nhanh phai véi séng S 16n & cac chuyén dao trude tim trai).
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Su két hop cuia hai vector dién hoc s€ tao nén phirc bg QRS “lai”; vira c6
dang block nhénh tréi vira c6 séng S nho 6 V4, V5, V6.
4.2.2. Pic diém dién sinh Iy hoc tim

= Cic khoing din truyén tim co ban

Gia tri trung binh va gii han cac khoang dan truyén co ban &
cac BN nghién ctru déu trong gi6i han binh thuong.

Theo y van, cac rdi loan nhip khéi phat tir duong ra tam that
duoc x€p vao nhom vo can (idiopathic), xay ra trén nhling nguoi
khong c6 bénh 1y tim mach thyc ton hay cac hdi ching roi loan vé
dién hoc tim (hoi chung QT kéo dai, hdi ching Brugada...) do vay
cac thong sb dién sinh 1y hoc tim co ban trén cac BN nhin chung nim
trong gioi han binh thuong.

= Chirc ning niit xoang

Dé danh gia chirc ning niit xoang, chung t6i sir dung hai théng
s6 1a thoi gian phuc hdi nit xoang (tPHNX) va thoi gian phuc hdi nit
xoang diéu chinh (tPHNXd). Pa s6 cac BN nghién ciru c¢6 cac thdng
sO chirc ning nut xoang nam trong giéi han binh thuong ngoai trir 1
truong hop c6 tPHNX > 1500 ms va tPHNXd > 550 ms. BN nay c6
tién sir dung thudc chong loan nhip 14 amiodarone va ngung khong
l1au trude thu thuat. Chung t6i cho rang, tPHNX va tPHNXd kéo dai
1a do tac dung ton du ctia amiodarone.

* Thoi gian tro hiéu qua co thit va din truyén nhi-thit,
that-nhi

Thoi gian tro hiéu qua co that giéi han tir 190 — 280 ms twong tr
nhu tham chiéu & nguoi binh thuong: 180 — 330 ms.

Piém Wenckebach nhi thit chiéu xubi gi6i han tir 130 — 190
ck/ph.46,2% sb BN nghién ctru c6 dan truyén nguoc qua nat nhi thit.
Theo y van kinh dién vé dién sinh 1y hoc tim, khong phai tit ca cac
c4 thé déu c6 dan truyén nguoc chiéu qua nut nhi thit (din truyén
thit-nhi) va néu c6 thi thudng din kém hon chiéu xuéi. Két qua rat ra
tir cac BN nghién ctru ciia ching t6i cling phu hgp véi y van.
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4.3. KET QUA VA MOT SO VAN BE LIEN QUAN BEN KY
THUAT TRIET POT ROI LOAN NHIP THAT QUA CON
DUONG TIEP CAN XOANG VALSALVA

4.3.1. V& vi tri khéi phat tir xoang Valsalva
Bang 4.2. Vi tri khoi phat tir xoang Valsalva trong mét s6 nghién ciru

Tic gia LUiKRGIPhAt] vt | xvP | XKV | xvTP
Kanagaratnam (n = 12) 9 0 3 0
Hachiya(n = 15) 13 2 0 0
Ouyang (n=7) 5 2 0 0
Rillig (n = 15) 11 4 0 0
Yamada (n = 44) 24 14 1 5
Chung t6i (n = 78) 45 18 3 12

Nhu véy, qua cac nghién ciru di dugc xuit ban, rdi loan nhip
that thuong khoi phat tir xoang vanh trai (XVT), it gap hon tir xoang
vanh phéi (XVP) hodc tam giac gian 14 gitta xoang vanh trai va xoang
vanh phai (XVT-P), kha hiém gip khoi phat tir xoang khong vanh
(XKV). Nghién clru cta ching t6i va cua Yamada dugc thuc hién
trén mot s6 luong BN kha 16n do vay da ghi nhan duoc diy di cac vi
tri khoi phat tir xoang Valsalva.

4.3.2. Két qua thi thuit
% Ti1é thanh cdng, thit bai, ti phat

Ti 1é thanh cong d6i v6i 1 1an thu thudt cia nghién ctru chiung
t61 1a 82,1%, dbi véi 1 hodc 2 1an thu thuat 1a 91,0%.

Ti 1¢ thanh cong trong nghién cuu cua Rillig 1a 86,6% con cla
nhitng tac gia khac 1a 100% (khong c6 tai phat). Nhu vay, so vdi cac
tac gia khac, nghién ctru chiing t6i mac du dat ti 1€ thanh cong cao (>
90%) nhung ti 1& that bai va tai phat cao hon. C6 thé giai thich bang
khéc biét ¢ trang thiét bi va c& mau (so véi cac tac gia khac, s luong
BN trong nghién ctru chiing t6i 16n hon kha nhiéu, thoi gian theo doi
sau thi thuat ciing dai hon, do vay c6 thé bt gip cac hinh thai 1am
sang da dang va phong phu hon).
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% Bién chimg

7,7% s6 BN gdp cac bién chirng nhe nhu tu mau chd choc mach
va cudng phé vi thoang qua, khong gip bién chimg ning hoic trudng
hop tur vong nao trong nghién ctru. Ching tdi cling khong gap trudng
hop nio bi ton thuong goc PMC va xoang Valsalva gay ra boi tac
ddng co hoc ctia ong thong hay nang lugng RF. Qua cac nghién cuu
da thuc hién, triét dot trong xoang Valsalva vé co ban 1a an toan. Tuy
nhién, cac quy trinh cta thu thuat can phai dugc tudn thu hét stc chit
ch& nham giam thleu bién chimg tiém tang cua thu thuat.

4.3.3. Mot s6 van dé lién quan dén k¥ thuit triét dot trong xoang
Valsalva
= Ky thuit tim 6 ngoai vi bang tao nhip (pace mapplng)

Mapping bang tao nhip tai vi tri triét dt thanh «cong vdi cudng
d6 xung tiéu chuén 3V-0,2 ms khong din duoc co that trong tit ca 78
BN nghién ctru. Khi ting cudng dg tao nhip 1én dén 10V-0,4 ms, chi
c6 10/78 truong hop (12,8%) din dugc co that nhu'ng tao nén phuc
bd QRS khong that sy phu hop v6i QRS cua r6i loan nhip tu phat.
Theo cac tac gia, mapping béng tao nhip to ra thiéu tin cdy trong viéc
tim 6 ngoai vi trong xoang Valsalva.

* Tim 0 ngoai vi bang hoat dong dién that sém nhat
(activation mapping)

Do nhitng han ché ciia mapping bing tao nhip, trong nghién ctru
chting t6i, mapping bang do tim hoat dong dién that sém nht 1a phuong
phép cha yéu nhdm xac dinh 6 khéi phat loan nhip (do thoi gian V-QRS).

V-QRS gibi han tir 14 — 69 ms, trung binh 35,0 + 11,7 ms. So
sanh V-QRS trung binh gitra cac nhém XVT, XVP, XKV, XVT-P
khong khac biét co y nghia thong ké (p > 0,05). Chung t6i cho rang,
V-QRS tai vi tri dich tdi thiéu phai dat dugc tir 20-25 ms (trung binh
— 1 d6 léch chuan). V-QRS trong nghién ciru ching t6i & cic nhoém
BN ciing xap xi v6i nghién ciru cia Yamada.

= Pic diém di¢n db tai vi tri dich

Chung t6i nhan thiy, dién do ghi trong xoang Valsalva thudng
c6 dién thé th?ip hon so vai ghi tai ndi mac. Tai vi tri XVT, XVP va
XVT-P, dién d6 chii yéu c6 song nhi nho va séng that 16n (dang a-V)
hodc chi c6 mot song that don doc (0-V). Trong khi dé, tai vi tri
XKV, dién d6 ghi dugc thuong c6 séng nhi 16n va song thit nhé hon
(dang A-v). Pién dd cua bo His ciing ghi duge & mot sé vi tri cac
xoang Valsalva, dac biét [a XKV.
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=  Pic diém cac thong so triét dot: so sanh gitra cic vi tri
thanh céng va khéng thanh céng

Chung t6i tién hanh so sanh céc thong sd triét dot gitra 74 vi tri
thanh cong va 522 vi tri khong thanh cong trong toan bd nghién cutu.
Két qua cho théy, V-QRS va nhiét d6 13 hai thong s ¢o gia tri dy bao
vi tri triét dot thanh cong. V-QRS cang 16n phan anh dau 6ng thong
cang dat gan sat 6 khoi phat loan nh1p Nhiét do triét dot cang gan voi
nhiét do cai dat ciia may (60 dén 65°C) phan anh su tiép xuc tot gitia
dau dién cuc véi co chit gay loan nhip.

= S0 ln va tong thoi gian tri¢t ddt, thoi gian thi thuat, thoi
gian chiéu tia X

Thoi gian thu thudt trung binh 1a 77,4 + 24,1 phut, giéi han tu
45 dén 150 phat. Thoi gian chiéu tia X trung binh 1a 13,6 + 7,3 pht,
gi6i han tir 4 dén 41 phit.

4.3.4. “The Learning Curve” — sy hoan thi€én tirng buéc ciia ky thuit

Chung t61 chia 78 BN nghién curu thanh hai nhom theo trinh tu
thoi gian: nhom dau (39 BN), nhom cudi (39 BN) va so sanh mot sb
thong s6 lién quan dén thi thuat giita 2 nhom. Ti 1é thanh cong, tai
phat khong khac biét y nghia gitra nhom dau va nhém cubi (p >
0,05).Tuy nhién, cac thong s6 v€ sO 1an triét dét, thoi gian tha thuat,
thoi gian chiéu tia X & nhom cudi thdp hon mdt cach y nghia so voi
nhom dau véi p < 0,05.

Chung t6i cho rﬁng, bén canh su thanh thao hon vé ky thuat do
tich Ity kinh nghiém, viéc du dodn trude thu thuat vi tri khoi phat
TNT/NTTT bang dién tam d0 bé mit co ¥ nghia dinh hudng hét strc
quan trong. O nira sau cua nghién ctru, trong nhiéu truong hop, dwa
vao dién tim do chung t6i di du doan va tlep can triét dot ngay tir
dau trong xoang Valsalva va thanh cong. Piéu nay gitp rat ngan
dang ké thoi gian thu thuat, thoi gian chiéu tia X va giam bot dang ké
murc d6 xam 1an ddi véi nguoi bénh.

KET LUAN

1. Pic diém dién tAm dd va dién sinh Iy hoc tim cia TNT/NTTT
khéi phat tir xoang Valsalva

= Dic diém dién tam do:

QRS c6 dang block nhanh trai hoan toan va truc dién tim quay
xudng dudi, twong ty nhur 6 khéi phat tir dudng ra that phai. Khoang
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ghép trung binh: 456,1 + 57,9 ms. Thoi gian QRS trung binh: 151,6 +
17,5 ms. Chi sb thoi gian song R trung binh 1a 45,6 + 21,5% va
48,7% s6 BN c6 chi sb thoi gian song R > 50%. Chi sb bién do R/S
trung binh 1a 61,9 + 49,6% va 66,7% s6 BN ¢6 chi so bién do R/S >
30%. Chuyén tiép QRS thuong xdy ra truéc chuyén dao V3 (69,2%
s6 truong hop). 70,5% c6 song S hep (< 40 ms) & cac phirc bd QRS
sau chuyén tiép.

» Pic diém dién sinh ly hoc tim:

TNT/NTTT thuong khoi phat tr xoang vanh trai (57,7%), it
hon tir xoang vanh phai (23,1%) va hiém gip tir xoang khong vanh
(3,8%), cting kha thuong gap TNT/NTTT khdi phat tir tam giac gian
la giita xoang vanh trai va xoang vanh phai (15,4%). Cac thong sb
dién sinh ly tim co ban trén cdc BN c6 TNT/NTTT khoi phat tir
xoang Valsalva ndm trong gi6i han binh thudng.

2. Pic diém k¥ thuit va két qua triét dét TNT/NTTT khéi phat
tir xoang Valsalva bang RF

= Dic diém kj thudt:

Thoi gian tha thudt trung binh: 77,4 £+ 24,1 (phat). Thoi gian
chiéu tia X trung binh: 13,6 + 7,3 (phut). S lan triét d6t trung binh:
7,6 + 6,7. Tong thoi gian triét dot trung binh: 336,4 + 239,8 (gidy).

Tai vi tri triét d6t thanh cong: V-QRS trung binh: 35,0 + 11,7
(ms). Nhiét d¢ trung binh: 59,3 + 7,6 (d6 C). Nang lugng trung binh:
26,7 + 8,7 (Watt). Dién trd trung binh: 90,8 + 10,0 (Ohm).

= Két qua triét dot:

Ti 1¢ thanh cong cao: 91,0% qua thoi gian theo doi trung binh
19,2 + 10,1 thang. Ti 18 bién chung thap va 1a bién chimg nhe (tu mau
& vi tri choc mach, cuong phé vi): 7,7%; khong gip bién chimng ning.

KIEN NGHI

1. Triét d6t bang RF qua duong dng thong 1a phuong phép co
hi€u qua cao, it bién ching va nén Ia lya chon diéu trj cho cac BN rdi
loan nhip that khoi phat tir xoang Valsalva.

2. Triét d6t ri loan nhip that khoi phat tir xoang Valsalva nén
dugc thuc hién tai cac trung tam tim mach c6 kinh nghi€ém vé can
thiép rdi loan nhip va phai tuan thi chit ché quy trinh k¥ thuat dé
dam bao hiéu qua va an toan.
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INTRODUCTION

Ventricular tachycardia/ventricular premature beats(VT/PVCs)
are broad complex arrhythmias originating from a ventricular ectopic
focus, and are common causes of cardiac mortality.

Ventricular tachycardia/ventricular premature beats in patients with
no structural heart disease commonly arises from the right or left
ventricles, preferentially from the outflow tracts or in relation to the
fascicles of the conduction system. Radiofrequency ablation has
provided a curative approach for patients with outflow tract VT/PVCs,
resulting in symptom alleviation and, in rare cases, reversal of
tachycardia-induced cardiomyopathy. Despite an overall high success
rate of catheter ablation, there remain arrhythmias that cannot be ablated
by conventional approach. Recent case reports have recognized the
existence of ventricular outflow tract tachycardia/premature beats that
were successfully ablated from the aortic root in the sinus of Valsalva.
According to the published studies, VT/PVCs arising from the aortic
sinus of Valsalva (SoV) share some common surface ECG
characteristics with those arising from the right ventricular outflow tract.

In Vietnam, radiofrequency catheter ablation within the aortic
sinus of Valsalva for the treatment of ventricular arrhythmias has
been performed at the Vietham National Heart Institute from the
beginning of 2010 with good preliminary results.

However, limited data exists concerning the outcome and safety
of aortic ablation. And the surface ECG and the electrophysiology
characteristics of VT/PVCs arising from the SoV have not been well
understood.

We conducted the study “Electrophysiologic study of the
ventricular arrythmias originating from the aortic sinus of Valsalva
and result of radiofrequency catheter ablation” with two aims:

3. Study the surface ECG and the electrophysiology
characteristicsof VT/PVCs arising from the SoV.
4. Study the effectiveness and safety of catheter ablation for

VT/PVCs originating from the aortic cusps using

conventional EP and ablation system.



Structure of the thesis: The thesis consists of 111 pages (not
included supplements and preferences) with 27 tables, 4 charts va 43
illustrative images. Introduction: 03 pages, Overview: 30 pages,
Patients and methods: 15 pages, Results: 21 pages, Discussions: 39
pages, Conclusions: 02 pages and Suggestions: 01 page. There are 97
preferences in which 3 in Vietnamese and 94 in English.

Main findings:

- Ventricular tachycardia/ ventricular premature contractions
(VT/PVCs) were more common in the left coronary cusp - LCC
(57,5%) than in the right coronary cusp - RCC (23,1%) and
rarely arose from the non-coronary cusp - NCC (3,8). There
were also VT/PVCs arising from the interleaflet triangle
between the left and the right coronary cusps - LRCC (15,4%).

- Surface ECG of the VT/PVCs originating from the aortic sinus
of Valsalva were similar to those arising from the right
ventricular ouflow tract, characterized by left bundle branch
block QRS morphology and inferior axis. However, the mean R
wave duration index was 45,6 + 21,5%; the mean R/S amplitude
index was 61,9 + 49,6%; QRS transition earlier than V3 occured
in 69,2% of cases; Small S wave (< 40 ms) in QRS complexes
after transition were seen in 70,5% of cases.

- Radiofrequency catheter ablation within the aortic sinus of
Valsalva was safe and effective for the treatment of ventricular
arrhythmias with a high success rate (91,0%) after a mean
follow up of 19,2 + 10,1 months. Comlications were rare (7,7%)
and all of the cases were minor and reversible.



Chapter One:
OVERVIEW

1.1. CARDIAC ELECTROPHYSIOLOGIC STUDY AND
RADIOFREQUENCY CATHETER ABLATION OF CARDIAC
ARRHYTHMIAS

1.1.1. Structure and electrophysiological properties of cardiac
cells and the cardiac conducting system.

There are two types of cardiac cells: electrical and myocardial.
Electrical cells make up the conduction system of the heart and
possess specific properties: (1) Automaticity — the ability to
spontaneously generate and discharge an electrical impulse. (2)
Excitability — the ability of the cell to respond to an electrical
impulse. (3) Conductivity — the ability to transmit an electrical
impulse from one cell to the next. Myocardial cells make up the
muscular walls of the atrium and ventricles of the heart. Possess
specific properties: (1) Contractility — the ability of the cell to
shorten and lengthen its fibers. (2) Extensibility — the ability of the
cell to stretch.

1.1.2. Cardiac electrophysiology study

An electrophysiology study is any of a number of invasive
(intracardiac) and non-invasive recording of spontaneous electrical
activity, as well as of cardiac responses to programmed electrical
stimulation. This study is performed to assess arrhythmias, elucidate
symptoms, evaluate abnormal electrocardiograms, assess risk of
developing arrhythmias in the future, and design treatment.

Cardiac electrophysiology study remains the “gold standard” in
the diagnosis of cardiac arrhythmias.

1.1.3. Radiofrequency catheter ablation of cardiac arrythmias

Radiofrequency catheter ablation becomes the treatment of
choice for most of the supraventricular tachycardias and ventricular
tachycardias.



The technique is based on the use of a specific catheter inserted
into the heart chamber to ablate the substrates that are necessary for
the induction and maintenance of cardiac arrhythmias.

Indications and contraindications of RF ablation procedure in
this study was based on the 2009 EHRA/HRS Expert Consensus on
Catheter Ablation of Ventricular Arrhythmias:

- For symptomatic sustained monomorphic VT, including VT
terminated by an ICD, that recurs despite antiarrhythmic drug
therapy or when antiarrhythmic drugs are not tolerated or not
desired.

- For patients with frequent PVCs, non-sustained VTs, or VT that
is presumed to cause ventricular dysfunction.

- Contraindications for the patients who suffer ongoing infections,
severe co-morbidity and when there is a mobile ventricular
thrombus. ..

1.2. ANATOMY OF THE AORTIC ROOT AND SINUSES OF
VALSALVA RELEVANT TO RADIOFREQUENCY CATHETER
ABLATION OF VENTRICULAR ARRHYTHMIAS

1.2.1. Anatomic structure of aortic root and sinuses of Valsalva

- Aortic valve annulus (ventriculo-arterial junction)

- Aortic valve leaflets

- Sinuses of Valsalva: left coronary cusp (LCC), right coronary
cusp (RCC), non coronary cusp (NCC).

- Sinutubular junction

1.2.2. Arrhythmogenic substrates within the aortic root and
sinuses of Valsalva

- Myocardium above the valves:The aortic root spreading
between the left ventricle and the tubular junction forms a
central part of the heart. The semilunar attachments of the aortic
leaflets in the three soV represent exten-sions of the LVOT and
thinned fibrous areas of the aortic wall. The right (RCC) and left
coronary sinuses (LCC) incorporate ventricu-lar musculature at
their base but the non-coronary sinus (NCC) isexclusively
composed of fibrous walls.



- Myocardium in the interleaflet triangle between the left
coronary and the right coronary aortic valvar sinuses.
- Ventricular myocardial extensions into the aorta beyond the
ventriculo-arterial junction.
1.3. VENTRICULAR ARRYTHMIAS ORIGINATING FROM THE
AORTIC SINUS OF VALSALVA
1.3.1. Prevalence

Data regarding the prevalence of idiopathic VT/PVCs
arisingfrom the soV are sparse. In larger patient cohorts, an incidence
of 16.6% up to 18% of patients with ventricular arrhythmiaswas
found; in contrast, much higher incidences were reportedwith a
31.2% incidence of patients with VT or PVCs in the soV in a selected
patient group.

1.3.2. Surface ECG characteristics

VTs or PVCs originating from the aortic cusp showsimilar ECG
characteristics as VTs arising from the superoseptalpart of the
RVOT. However, VTs and PVCs with a SoV originusually have an
early precordial R/S transition in leads V1 — V3.

Different ECG characteristics have been proposed to distinguish
between soV and VVAs from other idiopathic VAs. An R-wave duration
index (calculated percentage by dividing the QRS complex duration by
the longer R-wave duration in lead V1 or V2) > 50% and an R/S-wave
ampli-tude index (calculated from the greater percentage of the R/S-
wave amplitude ratio in lead V1 or V2) > 30% have been proposed to
differentiate an soV — VT from a RVOT tachycardia.

1.3.3. Success rate of ablation of VT within SoV
Table 1.1: Success and recurrence rate in the previous studies

Author Year No of Pts Success-recurrence
Kanagaratnam 2001 12 100% - 0%
Hachiya 2002 15 100% - 0%
Ouyang 2002 15 100% - 0%
Yamada 2008 44 100% - 0%
Rillig 2008 15 100% - 13,3%




Chapter 2:
PATIENTS AND METHODS

2.1. STUDY POPULATON
2.1.1. Inclusion criteria:

- The studied objectswere selected from consecutive patients who
were referred for electrophysiology study and radiofrequency
catheter ablation of ventricular tachycardia/ventricular
premature beats (VT/PVCs) from April 2010 to April 2014 at
the Vietnam Heart Institute, Bach Mai hospital. Indications and
contraindications of RF ablation procedure in this study
followed the 2006 AHA guidelines and 2009 EHRA/HRS
Expert Consensus on Catheter Ablation of Ventricular
Arrhythmias.

- Based on the electrophysiological diagnosis after the procedure,
all patients with VT/PVCs originating from the aortic sinus of
Valsalva were selected into this study.Patients agreed to
participate in the study and signed commitment.

2.1.2. Exclusion criteria

- Patients who did not agree to participate

- Patients who were unable to follow up
2.2. STUDY METHODS

Descriptive study with patient follow up in order to assess the

effectiveness and safety of a novel interventional technique using
radiofrequency energy to treat ventricular arrthythmias.
2.2.1. Clincal assessment:

- Symptoms: palpitation, chest pain, syncope...

- Signs of structural heart diseases.
2.2.2. Laboratory tests:

- Essential blood test

- Chest X ray

- Echocardiography: assess the structure and function of cardiac
chambers and cardiac valves, left ventricular ejection fraction
(LVEF)...



Coronary angiography: for patients suspected coronary stenosis.

2.2.3. Surface ECG

12 lead surface electrocardiogram of VT/PVCs complex
QRS duration (ms)

Coupling interval (ms)

QRS transition: <V1, V1, V1V2, V2, V2V3, V3, V3V4, V4,
V4V5, V5, V5V6, V6, >V6.

R-wave duration in leads V1 and V2, determined from the onset
of the QRS complex to the transition point between the R-wave
and the isoelectric line.

R-wave duration index, calculated as a percentage by dividing
the QRS complex duration by the longer R-wave duration in
lead V1 or V2.

R/S-wave amplitude ratio in leads V1 and V2, measured from
the QRS complex peak or nadir to the isoelectric line, expressed
as a percentage.

R/S-wave amplitude index, calculated from the greater
percentage of the R/S-wave amplitude ratio in lead V1 or V2.
QRS configuration in each standard lead.

24 hour ambulatory ECG monitoring

Basic rhythm (sinus/ other rhythms)

Maxium, minimum and average heart rate
Burden of VT/PVCs during 24 hours..

Types of ventricular arrhythmias: single PVC, interpolated PVC,
bigeminy, couplet, nonsustained VT, sustained VT...

2.2.4. Electrophysiology study and catheter RF ablation

Laboratory:the Vietham Heart Institute interventional unit.
Machines and catheters

Angiography machine: produced by Phillips

Electrophysiology study system: EP Tracer-70 produced by
Cardiotek.

RF generator: HAT-300 Smart produced by Osypka.

Procedure

Patient preparation: local anesthesia



- Introducing diagnostic caheters in to right atrium, right ventricle,
coronary sinus, His bundle.

- Measure the basis conducting interval: PA, AH, HH, HV, QRS

- Programmed electrical stitumation: atrial pacing, ventricular
paccing...

- Mapping the electrical sequence during VT/PVCs using 2
techniques: early activation mapping and pace mapping.

- Angiography of arotic root and sinuses of Valsalva using Pigtail
catheter and contrast.

- Radiofrequency catheter ablation of VT/PVCs.

%k Diagnostic criteria for VT/PVCs originating from the aortic
sinus of Valsalva
Electrophysiological:
- Earliest ventricular activation recorded within the aortic sinus
of Valsalva.
- Pace mapping within the sinus of Valsalva creates QRS
complexes which are identical to the spontaneous VT/PVCs.
Anatomical: Angiography confirms the ablation catheter is within
the aortic sinus of Valsalva.

= Assessment of procedure endpoint: sussessful, failed,
recurrent.
= Assessment of complications:periprocedural and during follow
up.
2.2.5. Statistical analysis: Data was expressed as the mean value +
SD. The T-test was used for comparisons. A p value < 0.05 was
considered significant.

Chapter 3:
RESULTS
BetweenApril 2010 to April 2014,78 patients with VT/PVCs
arising from the SoV which fulfilled the inclusion and exclusion
criteria of the study.
The VT/PVCs origin were determined to be in the left
coronary cusp (LCC) in 45 (57,7%); right coronary cusp (RCC)



in18(23,1%); junction between the left and right coronary cusps
(L-RCC) in 12 (15,4%); and noncoronary cusp (NCC) in 3

(3,8%)patients.

3.1. PATIENT CLINICAL CHARACTERISTICS

Table 3.1: Patient characteristics

Parameters
Type of VA (n, %):
- VT and PVCs 14 (17,9%)
- PVCsonly 64 (82,1%)
Men/ women (% men) 36/42 (46,2%)
Mean age (year) 52,6 +13,6
Baseline heart rate (beat/min) 75,8 +10,6
Systolic BP (mmHg) 127,8 + 18,1
Diastolic BP (mmHQg) 75,1+8,9
Symptoms (n, %) 78 (100%0)
- Palpitation 70 (89,7%)
- Chest pain 28 (35,9%)
- Syncope and presyncope 17 (21,8%)
Symptom duration (year) 3,6+3,6
Anti-arrhythmic drug have been used 1,79+0,79

Table 3.2: 24 hour ECG ambulatory parameters
Preprocedure 24 hour ECG ambulatory records were performed

in 72/78 patients (92,3%).

Parameters

Maximum heart rate (beat/min) 1195+ 15,1

Minimum heart rate (beat/min) 53,8 £+ 10,1

Average heart rate (beat/min) 76,3+8,5
23819 + 13056

Number of PVCs/ 24 hour (n, %)

(21,6 + 11,2%)
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3.2.ECG AND ELECTROPHYSIOLOGY CHARACTERISTICS

3.2.1. Suface ECG

Table 3.3: 12 lead surface ECG parameters of VT/PVCs

Parameters
. 456,1 + 57,9
Coupling interval (ms) (345 — 624 ms)
QRS left bundle branch block 0
configuration (n, %) 78/78 (100%)
. 151,6 £17,5
QRS duration (ms) (126 - 201 ms)
Positive QRS in lead Dy_.ave (N, %) 78/78 (100%)
R time index > 50% (n, %) 38/78 (48,7%)
R/S amplitude index > 30% (n, %) 52/78 (66,7%)
Presence of narrow S waves (< 40 ms) 0
in leads after transition (n, %) 55/78 (70,5%)
Table 3.4: QRS transition
Lead of transition n %
<V1 5 6,4%
V1 6 7,7%
V1v2 2 2,6%
V2 13 16,6%
V2V3 28 35,9%
V3 15 19,2%
V3V4 6 7,7%
V4 3 3,8%
V4V5 0 0%
V5 0 0%
V5V6 0 0%
V6 0 0%
>\V/6 0 0%
QRS transition< V3 54/78 (69,2%)
QRS transition <V3 69/78 (88,5%)
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- 69,2% of VT/PVCs had QRS transition earlier than V3. 88,5%
of VT/PVCs had QRS transition at V3 or earlier.
- Median of QRS transition was at V2V3.

3.2.2. Electrophysiological parameters
Table 3.5: Basic conducting intervals

Parameters Mean Range
Sinus cycle length (ms) 799,1+117,7 596 — 1148
PA (ms) 253+9;8 7-50
AH (ms) 80,6 + 16,7 42 - 118
HH (ms) 20,0+ 3,5 15-26
HV (ms) 47,6 +5,3 36-60
QRS duration (ms) 90,5+18,7 60 - 119
QT (ms) 389,9 + 25,9 332 - 448

- Basic electrophysiological parameters in the studied subjects
were within the normal range.
Table 3.6: The sinus node recovery tim (SNRT, ms) and the
corrected sinus node recovery time (SNRTc, ms)

Atrial stimulation rate (beat/min)

Parameters
100 120 150 180
1062,2 + 1054,6 + 1045,9 + 962,1 +
SNRT (ms) 201,6 182,6 199,5 166,9
(668 — 1544) | (735—1584) | (756 — 1504) | (608 — 1278)
2223+ 269,4 + 279,1+ 2703+
SNRTc (ms) 125,6 1439 150,5 148,4
(24 — 468) (30— 702) (90 — 563) (24 -412)
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- The sinus node recovery tim (SNRT) and the corrected sinus
node recovery time (SNRTc) in the studied subjects were within
the normal range. Except for 1 patient who had a SNRT > 1500
ms and a SNRTc > 550 ms.

Table 3.7. The atrioventricular conduction and the ventricular
effective refractory periods

Parameters Mean Range
Ventricular ERP (ms) 233,3+24,9 200 - 290
,(At\):alllvn(:innc)kebach point 155,9+ 20,5 130 -210
VA conduction * 36/78 (46,2%) -

VA disasociation (beat/min) 1225+ 254 100 - 180

- (*) 46,2% patients had ventriculo-atrial retrograde conduction.

3.3.ABLATION WITHIN THE AORTIC SINUS OF VALSALVA:
RESULTS AND TECHNICAL CONSIDERATIONS
3.3.1. Results

¢+ Success rate

Follow-up was performed at 1 month, and every 3 months
thereafter using 24-hour Holter monitoring (49/78 patients) and 12-
lead electrocardiograms. All patients who reported symptoms were
given 24 hour Holter monitoring to document the cause of the
symptoms.

The success, failed and recurrent rates were showed in chart 3.1.
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78
After procedure I
Y v
94.9% __74 4)5.1%
After 3 months successful Failed
¥ ¥
82.1% 64 10 | 14.6%
No recurrence Recurrence

19.2+ 10.1 months

Second ablation
No more recurrence v 7/9 successful

91,0% 71 |

Free of VT/PVCs
Chart 3.1:Success, failure and recurrence rates

- The initial success rate after procedure was 94,9%.

- In 4 patients (5,1%) that the procedures failed, the earliest
ventricular activations were recorded within the ASCs. Multiple
ablation attempts failed to eliminate VAs, however.

- Within the first 3 months, there were 10 recurrences (13,5%).
The mean time of recurrence was 3,4t 2,2 weeks after
procedure.

- After 3 months, no more recurrence was documented.

- Among 14 patients in which the ablation procedures were initial
failed or recurrent, 9 patients underwent second procedure and
success was archieved in 7.

Finally, after a single procedure, 82,1% of our patients remain
VA-free. After 1 or 2 procedures, the success rate was 91,0%.
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Table 3.8: Complications

Complications n, %
Hematomas at the puncture site 5 (6,4%)
Vasovagal reflex 2 (2,6%)
Hemothorax, pseudothorax 0
AV block 0
Aortic valve perforation 0
Severe complications: death, myocardial 0
infarction, stroke...
3.3.2. Technical considerations
Table 3.9: Pace mapping
Pacing LCC RCC NCC | LRCC Total
input n=45 | n=18 | n=3 | n=12 n=78
3V (n, %) 0 0 0 0 0
10 V (n, %) 6 2 0 2 10 (12,8%)

- Pace mapping with pulse amplitude/width of 3V/0,4 ms failed to
capture in all cases. Pace mapping with pulse amplitude/width
up to 10V/0,4 ms could only capture 10/78 (12,8%) patients.




15

Table 3.10: Early activation mapping and the V-QRS time(ms)

Group V-QRS (ms) Range
1 | Total(n=74) 350+11,7 14 — 69 ms
2 | LCC(n=42) 33,6+13,7 14 — 69 ms
3 |RCC(n=17) 38,1+95 27 -51ms
4 | NCC(n=3) 350+4,2 32-38ms
5 | LRCC(n=12) 358+7,1 27 —-54ms

Pared p value between 2, 3, 4, 5> 0,05

Table 3.11: Electrogram configuration at the successful ablated

sites
confiauration] LCC | RCC | NCC [LRCC [ Total
g n=45 | n=18 | n=3 | n=12 | n=78
A0 0 0 0 0 0
A-v 0 0 2 0 2 (2,6%)
60
a-V 33 15 1 11 76.9%)
16
0-V 12 3 0 1 205%)
Farfield His 0 6 2 2 10
(12,8%)

Electrogram recorded at the successfully ablated site in LCC,
RCC and LRCC consisted of a smaller atrial electrogram and
taller ventricular electrogram (a-V), or 0-V configuration (0-V).
In 10 cases (12,8%), there were a small His potential (far-field).
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Table 3.12: Comparison of ablation parameters between
successfully ablated sites and unsuccessfully ablated sites

. Successfully Unsuccessfully
?:;I;t;):rs ablated sites ablated sites p
P n=74 n =522

V-QRS (ms) 350+11,7 272+6,7 0,001
Power input (W) 26,7 +£8,7 27,8+8,3 0,29
T t

(oecr;pera ure 50,3+ 7,6 55,8+ 6,5 0,001
Impedance

(Ohms) 90,8 +10,0 91,8+9,8 0,41

- The mean V-QRS at the successfully ablated sites was
significantly longer than that at the unsuccessfully ablated sites
(p < 0,05). The mean temperature recored at thesuccessfully
ablated sites was significantly higher than that of the
unsuccessfully ablated sites (p < 0,05).
Table 3.13: Procedure parameters

Parameters Mean Range
Number of RF 7.6+6,7 1-26
applications
Time of RF 3364 + 239,8 60 — 1086
application(sec)

Procedure time (min) 77,4 +24,1 45 — 150
Fluoroscopy time (min) 13,6 +7,3 4-41

3.3.3. “The Learning Curve”

We devided 78 studied patients in 2 groups according to the
time of the procedure: The initial group (group 1) which consists of
39 patients and the latter group (group 2) which also consists of 39
patients.
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Table 3.14: Comparison between the Initial group (group 1) and
the Latter group (group 2).

Group 1 Group 2
Parameters p
n=39 n=39
Success rate 37/39 (94,9%) | 37/39 (94,9%) | 0,99
Recurrent rate 4/39 (10,35) | 6/39(15,4%) | 0,52
Number of RF 103473 59+66 | 0015
applications

Time of RF application
! ppiicat 383,6 +£237,6 | 293,6 +237,0 | 0,098

(sec)
Procedure time (min) 80,9+ 25,1 69,5+ 16,8 0,032
Fluoroscopy time (min) 15,6 + 8,3 115+55 0,02

- The success and recurrent rates were not statistically different
between group 1 and group 2 (p > 0,05). The procedure time,
fluoroscopy time were significantly reduced in group 2 (p < 0,05).

Chapter 4:
DISCUSSIONS

4.1.PATIENT CHARACTERISTICS

Among 78 patients underwent ablation within the aortic sinus of
Valsalva in our study, 46,2% were men, mean age 52,6 + 12,6 years
(range 20 to 82 years) with symptomatic idiopathic VT (n = 14;
17,9%) and PVCs (n = 64; 82,1%). The average time from the onset
of symptoms was 3,6 + 3,6 years (range 3 months to 20 years).
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Table 4.1: Number of patients in studies

Authors Number of patients Year
Kanagaratnam 12 2001
Hachiya 15 2002
Ouyang 7 2002
Rillig 15 2008
Yamada 44 2008
Our study 78 2014

4.2.ECG AND ELECTROPHYSIOLOGY CHARACTERISTICS
4.2.1. Surface ECG

= QRS complex has a left bundle branch block

configuration and inferior axis

In all 78 studied patients, the QRS complex has left bundle
branch block configuration and inferior axis (QRS are positive in
leads D2, D3, aVF). According to the literature, VTs or PVCs
originating from the aortic cusps show similar ECG characteristics as
VAs arising from the superoseptal part of the RVOT.

= Duration and amplitude of the R wave in V1 and V2

In this study, we analysed the R wave duration index and R/S
amplitude index in lead V1 and V2 which have been proposed by
Ouyang and Yoshida.

The mean R wave duration index was 45,6 + 21,5% and 38 of
78 patients (48,7%) had a R wave duration index > 50%. The mean
R/S amplitude index was 61,9 + 49,6% and 52 of 78 patients (66,7%)
had a R/S amplitude index > 30%.

Our study had a similar results compared to those of Ouyang
and Yoshida. According to these 2 authors, SoV VT/PVCs has a
longer R wave duration index and a higher R/S amplitude index
when compared to the RVOT VT/PVCs.
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These differences can be explained by their anatomic location.
The arrhythmia originating from the SoVproduces a slightly different
vector, because the anatomiclocation is more posterior and rightward,
which results in alonger R-wave duration and higher R/S-wave
amplituderatio in leads V1 and V2..

= The QRS transition

VT/PVCs QRS transition in 78 studied patients often occured in
leads earlier than V3 (69,2% of cases) and the mean QRS transition
was in V2V3. Rillig, Yamada and other authors addressed that
VT/PVCs arising from the SoV normally has QRS transition in V1,
V2 and V3.

= The presence of a narrow S wave

55 out of 78 studied patients (70,5%), QRS complexes of
VT/PVCs had a small and narrow S wave (< 40 ms) in leads after
transition. In the contrary, according to the literature, QRS complex
of VT/PVCs arising from the RVOT normally have a monophasic
and slurred R wave in the left pericordial leads (V4-V6).

According to Yamada, the stimuli arising from the SoV will
conduct to the Ileft wventricular endocardium andsometimes
preferentially conduct to the RVOT. It, therefore, will create a
“mixed” QRS complex: left bundle branch block configuration and a
small S wave in leads after QRS transition.

4.2.2. Electrophysiological characteristics

= The basic conducting intervals

In our study, the mean and range of the basic conducting
intervals (PA, AH, HH, HV, QRS, QT) in sinus rhythm were normal.

VT/PVCs arising from the SoV are types of idiopathic outflow
tract ventricular arrhythmias, mostly occurs in patients without
structural heart diseases. That explains the basic eletrophysiological
properties in those patients are normal.

=  The sinus node function

In this study, the sinus node recovery time (SNRT) and the
corrected sinus node recovery time (SNRTc) were used to assess the
sinus node function in the studied patients.The results were within
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the normal range. Except for 1 patient who had a SNRT > 1500 ms
and a SNRTc > 550 ms. This particular patient has been treated with
amiodarone and the medication was stopped only a few weeks before
the procedure. The prolonged SNRT/SNRTc may be explained by the
residual impact of amiodarone.

= The atrioventricular conduction and the ventricular

effective refractory periods

The ventricular effective refractory periodsin studied subjects
ranged from 190 — 280 ms, comparable to that in normal subjects:
180 — 330 ms.

The atrioventricular Wenckebach points ranged from130 — 190
beat/min.46,2% of patients had retrograde ventriculo-atrial
conductions. According to the EP literature, the retrograde VA
conduction are present in only a part of normal subjects.

4.3.ABLATION WITHIN THE AORTIC SINUS OF VALSALVA:
RESULTS AND TECHNICAL CONSIDERATIONS

4.3.1. Site of origins within the SoV

Table 4.2. Site of origins in our study and some previous studies

Authors Siteoforigins |\ ¢ | rec | Ncc | LRee
Kanagaratnam (n = 12) 9 0 3 0
Hachiya(n = 15) 13 2 0 0
Ouyang (n=7) 5 2 0 0
Rillig (n = 15) 11 4 0 0
Yamada (n = 44) 24 14 1 5
our study (n = 78) 45 18 3 12

Of note, several published studiesrevealed that ventricular
arrhythmias are more likely to arisefrom the LCC than from the RCC
or the L-RCC and are rare inthe NCC. Theright and left coronary
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sinuses incorporate ventricu-lar musculature at their base but the non-
coronary sinus (NCC) isexclusively composed of fibrous walls. The
musculature withinthe RCC and LCC is thought to have potential for
harbouringarrhythmogenic foci.

Our study and the report of Yamada were conducted in a larger
number of patients compared to other authors, documented all sites
of origin from the aortic sinus of Valsalva.

4.3.2. Result of ablation procedures
«» Success, failure and recurrence rates

As shown in chart 3.1, after a single procedure, 82,1% of our
patients remain VA-free. After 1 or 2 procedures, the success rate
was 91,0%.

Rillig at el reported a success rate of 100% and a recurrence rate
of 13.3%, other authors reported a success rate of 100% (nho
recurrence). In the Yamada et al series, somepatients required more
than one procedure to remain VT/PVCs-free. In the Kanagaratnam et
al series, epicardial approach had been performed in some cases in
order to achieve 100% success. Compare to the previous reports, our
study had a relatively large patient population and longer follow-up
period and we used only conventional EP and ablation system to
perform the procedures.

«»» Complications

Minor complications such as hematoma at the puncture site,
vasovagal reflex occured in 7,7% of patients. No severe
complications included death, acute myocardial infarction, stroke had
been documented. No case of aortic valve damage and/or perforation
had been found. According to previous study, ablation within the
aortic sinus of Valsalva is safe. However, special attention should be
paid when perforing the procedure in order to secure safety.

4.3.3. Technical considerations
= Pace mapping

According to table 3.9, pace mapping with pulse
amplitude/width of 3V/0,4 ms failed to capture in all cases. Pace
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mapping with pulse amplitude/width up to 10V/0,4 ms could only
capture 10/78 (12,8%) patients.

The principle of pace mapping automatic arrhythmias isthat if
pacing at a particular location exactly reproducesthe QRS
morphology of tachycardia, it is likely that thepacing site is close to
the site of origin of arrhythmia.

Our study and the previous studies found that pace mapping was
not possible and reliabe in most cases and should not be a mapping
technique of choice.

= Activation mapping

Because of the limitation of pace mapping as metioned above,
the activation mapping was a technique of choice in most of patients
in this study. The V-QRS time at the tip of the ablation catheter was
measured.

The V-QRS time ranged from 14 to 69 ms with a mean of 35,0
+ 11,7 ms. When comparing V-QRS time among LCC, RCC, NCC
and LRCC group, we did not see any significant difference (p >
0,05). We suggest that the V-QRS time measured at the target site
must be at least 20-25 ms in order to gain success.

= Electrogram recorded at the successfully ablated site

Electrogram recorded at the successfully ablated site in LCC,
RCC and LRCC consisted of a smaller atrial electrogram and taller
ventricular electrogram (a-V), or 0-V configuration. Electrogram
recorded in the NCC had a larger atrial signal. In 10 cases (12,8%),
there were a small His potential (far-field).

= Comparison of ablation parameters between successfully

ablated sites and unsuccessfully ablated sites

We compared ablation parameters between 74 successfully
ablated sites and 522 unsuccessfully ablated sites and found that V-
QRS time and target temperature were predictors for a successful
ablation. Longer V-QRS time and higher target site temperature were
associated with higher chance of success.
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CONCLUSIONS

1. Surface ECG and electrophysiological characteristicsof
VT/PVCs arising from the aortic sinus of Valsalva.

= Surface ECG:

Surface ECG of the VT/PVCs originating from the aortic sinus
of Valsalva were similar to those arising from the right ventricular
ouflow tract, characterized by left bundle branch block QRS
morphology and inferior axis. However, the mean R wave duration
index was 45,6 = 21,5%; the mean R/S amplitude index was 61,9 £
49,6%; QRS transition earlier than V3 occured in 69,2% of cases; A
narrow S wave (< 40 ms) in QRS complexes after transition were
seen in 70,5% of cases.

= Electrophysiology:

Ventricular tachycardia/ ventricular premature contractions
(VT/PVCs) were more common in the left coronary cusp - LCC
(57,5%) than in the right coronary cusp - RCC (23,1%) and rarely
arose from the non-coronary cusp - NCC (3,8). There were also
VT/PVCs arising from the interleaflet triangle between the left and
the right coronary cusps - LRCC (15,4%). The basic
electrophysiological parameters in studied patients were within the
normal range.

2. Results and technical considerations of ablation within
the aortic sinus of Valsalva for the treatment of
ventricular arrhythmias

= Technical parameters:

Mean procedure time was 77,4 + 24,1 (min). Mean fluoroscopy
timewas 13,6 + 7,3 (min). Mean number of RF applications was 7,6 +
6,7. Mean of total RF application time was 336,4 + 239,8 (sec).
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At the successfully ablated site: Mean V-QRS time was 35,0 +
11,7 (ms). Mean target temperature was 59,3 + 7,6 (°C). Mean power
was 26,7 + 8,7 (Watts). Mean impedance was 90,8 = 10,0 (Ohms).

= Success rate and safety:

Radiofrequency catheter ablation within the aortic sinus of
Valsalva was safe and effective for the treatment of ventricular
arrhythmias with a high success rate (91,0%) after a mean follow up
of 19,2 + 10,1 months. Comlications were rare (7,7%) and all of the
cases were minor and reversible.

SUGGESTIONS

1. Radiofrequency catheter ablation within the aortic sinus of
Valsalva is an effective and safe approach and should be the
treatment of choice for patients with symptomatic VT/PVCs.

2. Radiofrequency catheter ablation for the treatment of
ventricular arrhythmias should be performed at the
experienced center and should trickly follow the technical
protocol in order to secure success and safety.
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