BO GIAO DUC VA PAO TAO
TRUONG PAI HOC Y HA NOI

PO KIM BANG

NGHIEN CUU UNG DUNG SIEU AM DOPPLER TIM
TRONG PANH GIA KET QUA
CAY MAY TAO NHIP TAI PONG BQ (CRT)
PIEU TRI SUY TIM NANG

Chuyén nganh: NOI — TIM MACH
Mai sé: 62720141

LUAN AN TIEN ST Y HQC

Ha Ngi - Nam 2015




Cong trinh dugc hoan thanh tai
TRUONG PAI HOC Y HA NOI

Ngudi huéng dan khoa hoc:
PGS.TS. TRUONG THANH HUONG

Phan bi€n 1: ...
Phan bi€n 2: ...

Phan bi€n 3: ...

Luén an s€ dugc bao vé truéc Hoi dong cham luan an cap Truong. To
ChUrCtal ..o,

Vao hoi ..... gio, ngay ..... thang ...... NAM .....ovvvenennnn.

C6 thé tim hiéu luan 4n tai :
- Thu vién Qudc gia
- Thw vién Thong tin Y hgoc Trung wong

- Thw vién Trwong Dai hoc Y Ha Noi



2

DANH MUC CONG TRINH NGHIEN CUU PA CONG BO
CO LIEN QUAN PEN LUAN AN

1. Pd Kim Bang, Trwong Thanh Hwong, Pham Nhu Hung.Sy cai
thién cac thong s6 siéu am Doppler md co tim ngay sau cidy mdy tao
nhip tai dong bd tim & bénh nhan suy tim ning (2014). Tap chi Tim
mach hoc Viét Nam, (68), tr. 82-89

2. Pham Nhu Hung, P6 Kim Bing, Ta Tién Phuéc, Trwong Thanh
Hwong, Nguyén Lan Viét. Thay dbi ttc thi sau cdy may tao nhip tai
ddng bd tim(2014). Tap chi Tim mach hoc Viét Nam, (67), tr. 33-39.

3. Truwong Thanh Hwong, Pham Nhuw Hung, Nguyén Thi Mai Ngoc,
P6 Kim Bang. Vai tro siéu am Doppler tim trong huéng dan lap
trinh t&i wu héa may tao nhip tai ddng bo co tim (CRT) & cac bénh
nhan suy tim ning theo phuong phap t6i wu hoa thoi gian din truyén
giita hai that (2015). Tap chi Tim mach hoc Viét Nam, (69), trang 46-
52.



3

CAC CHU VIET TAT

STT  Chirviét tit Ni dung Nguyén gbc
1. MDB Mt dong bd Dyssynchronization
2. bMC Pong mach chu
4,  VHL Van hai la
5. CRT Diéu tri tai dong bd Cardiac Resynchronization
Therapy
6. TDI Doppler md Tissue Doppler Imaging
7. vd Thé tich thit trai cudi End diastolic volume
tdm truong
8. Dd Puong kinh thét trai End diastolic diameter
cudi tim truong End systolic diameter
9.Ds Duong kinh that trai
cuoi tm thu
10. Vs Thé tich thét trai cudi End systolic volume
tam thu
11. HoHL Ho van hai 14
12. EF Phén s6 tong mau thait  Ejection fraction
trai
13. NYHA Phén d¢ suy tim theo New York Heart Association
hoi tim mach Hoa Ki Functional Classification
14. FDA Co quan quan li thude Food and Drug
va thuc pham Hoa Ki Administration American
15. VLT Vich lién thét
16. VVdelay  Cham giita hai that Ventriculo — ventricular
delay
17. AV delay Cham giira nhi va thait  Atrioventricular delay
18. DPTP Dién tam db

PAT VAN PE

Suy tim tré thanh van d& sic khoe nghiém trong véi ty 16 méc
bénh 1a 1-2% dan s & nudc da phat trién. Cung vo1 sy tang dan cta
tudi tho va cac bénh tim mach nhu tang huyét ap, bénh mach vanh,
bénh rdi loan chuyén hod, ty 16 bénh nhdn méi méc suy tim hang
ndm ngay cang gia tang.

Maic du da cé rat nhiéu loai thuoc méi dugce thir nghiém va ung



4

dung trong diéu tri suy tim song van khong thé kiém soat dugc ty 18 tir
vong va cai thién chét lugng cude séng ctia nhiéu nguoi bénh. Tai Viét
Nam, bénh li tim mach ting nhanh. Theo nién giam thong ké cua cuc
quan li kham chira bénh B9 Y té (2015), ti 1¢ tir vong do suy tim nim
2013 12 0,51% tong sb tir vong do moi nguyén nhan, dimg thir 10 trong
cac nguyén nhan gly tir vong tai Viét Nam.

Tir nhitng ndm 1990, sy ra doi ciia phuong phap cdy mdy tao
nhip 3 budng tai dong bo tim (CRT) da dan mo ra mot thoi dai méi
trong diéu tri suy tim va goi mo nhiéu vin dé méi lién quan dén co
ché bénh sinh cua suy tim, tinh trang tai cAu tric co tim va mat déng
bo (MDB) co tim. MPB co tim 1a tinh trang r6i loan dién hoc va co
bop clia co tim, biéu hién & 20-50% bénh nhan suy tim. Trudc day,
QRS gidn rong trén PTD dugc coi 1a mot thong sb don gian biéu
hién tinh trang MPB co tim va 1a tiéu chuén lya chon bénh nhéan cho
diéu tri tai dong bo. Tuy nhién, c6 téi 30-40% bénh nhan khong dap
ng v6i diéu tri CRT nhu mong mudn. Nhiéu nghién ctru da ching
t6 MPB dién hoc khong that sy twong quan véi MPB co hoc - yéu to
quyét dinh trong dap Gmg véi diéu tri CRT. Vi thé, c6 rat nhiéu k¥
thuat chan doan hinh anh méi ra doi nhim danh gia tinh trang MPB
co hoc ¢ bénh nhan suy tim, dac biét la siéu am Doppler md co tim
ma ho& mau — mot phuong phap siéu 4m mai c¢6 rat nhiéu htra hen.

V&i mong mudn tim hiéu mét linh vuc tuong di méi, hy vong gop
phan cai thién cudc sdng cho nhitng bénh nhan suy tim ning, ching toi
tién hanh thyc hién dé tai:

Nghién civu trng dung siéu am Doppler tim trong ddnh gid két qud
cdy mdy tgo nhip tdi dong bé (CRT) diéu tri suy tim ning.
Nhim nghién ctru hai muc tiéu cu thé nhu sau:

1. Pdnh gid két qud ngin han ciia phwong phdp cay mady tao
nhip tdi dong b co tim (CRT) diéu tri suy tim ndng bang siéu am
Doppler tim.

2 . Tim hiéu khd ndng trng dung ciia siéu am Doppler mo co
tim dé lwa chon vi tri dgt dién cwe xoang vanh téi wu trong cdy mdy
tao nhip tdi dong bj.

B6 cuc luin an: Ludn 4an gdom 149 trang (chua ké phu luc va tai
liéu tham khao); 70 bang, 16 bic¢u do va 29 hinh, 4 so d6. C6 159 tai
lidu tham khao véi 10 tai liéu tiéng Viét; 149 tai lidu tiéng Anh. Phin
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dat van dé: 03 trang, tong quan: 42 trang, dbi tugng va phuong phap: 14
trang, két qua nghién ctru: 44 trang, ban luan: 42 trang, két luan: 03
trang va kién nghi: 01 trang.
Nhirng dong gop ciaa luin an:
= St dung siéu am Doppler tim danh gia két qua ngan han cia
phuong phap cdy may tao nhip tai dong bo, sau 6 thang theo ddi
cac kich thudc tim giam, chitc nang tim tdng, giam tinh trang
mat dong bo tim.

- Kich thuéc giam: Vs tir 171,46 £ 70,14 ml xudng 134,44 £ 66,55
ml; Ds tir: 61,67 + 8,89 mm xudng 55,98 + 11,13mm (p < 0,001).

- Chtrc nang tang: EF tang: 27,01 £ 5,96% 1én 34,81 + 7,62% (p <
0,001).

- MBDB 2 thét: trudc CRT 60%; sau CRT: 43,75%. MPB trong that
trai (DI) trudc CRT: 58,33%, sau CRT: 25,0%.

- Siéu am Doppler 1a mét tidu chi danh gia tinh trang dap tng tot
v6i CRT: tiéu chuan ting EF > 20% c6 68,75% Va tiéu chuan
giam Vs > 15% c6 52,08% bénh nhan c6 dap tng tot.

= Siéu am tim gitp tim ving khir cuc chdm nhit dé cdy dién cuc xoang
vanh budc dau cai thién ti 16 dap tmg voi CRT. Sau 6 thang theo ddi :

- Nhém c6 dién cyc that trai phit hop du bao cia siéu am Vs:130,03
+ 56,90 ml; Ds:55,45+10,31 mm; EF: 35,24 + 7,48% ; nhom
khong phu hop vi tri ¢6 Vs: 146,31 = 89,25 ml, va Ds la 57,38 £
13,44mm; EF: 33,64 + 8,18% (p > 0,05)

- Bénh nhan c6 vi tri dién cuc xoang vanh pht hop huéng dan cua
siéu am dap tmg tot hon voi CRT: tiéu chuan giam Vs: 54,29%; ting
EF: 71,43%, nhém khong phu hop: 46,15%; 61,54% (p > 0,05).

Chwong 1
TONG QUAN

1.1. MAT PONG BQ TRONG SUY TIM VA PIEU TRI TAI PONG BQ
1.1.1. M4t dong bd (MPB) dién hoc
Hoat dong dién binh thuong duoc bét du tir nat xoang, rdi lan truyén

ca hai nhi va t6i nit nhi that. MPB Ia tinh trang cham dan truyén trong
nhi, giita 2 nhi, nhi va that, giita hai that, trong that. Trong suy tim, hién
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tuong tai cdu tric vé dién hoc va co hoc 1a nguyén nhan chinh dan t6i
tinh trang cham dan truyén nay.
1.1.2. Mét dong bd co hoc trong suy tim

Cham hoat hoa dién hoc 1a co s& dan dén r6i loan mdi quan h¢ sinh
ly giita co bop nhi va that. Trinh ty co bop binh thuong cuia tim nhi,
gilta nhi va that, giita hai that hay ban than cac ving trong that bi rdi
loan goi 1a tinh trang MPB co hoc. Hau qua la phi dai co tim, gidn cac
budng tim, xo hoa khoang k& va thay d6i dang hinh hoc qua tim (trd
nén hinh cau). C6 3 kiéu MPB co hoc chinh cta tim d6 la: MPB nhi -
that, MDB hai that va MDB trong thit.
1.2. PIEU TRI TAI PONG BQ TIM (CRT)

Dé dao nguoc qua trinh tai céu trac co tim, giam thé tich tam thu
va tam truong that trai, ting phan 50 tong mau, ngoai cac thube diéu tri
n6i khoa téi wu, nguoi ta tién hanh cdy may tao nhip tai déng bo tim
(CRT) cho nhitng bénh nhén ¢6 chi dinh ghép tim ma chwa dugc hodc
chua muon ghép tim.’Béc si nhip hoc cay méy tao nhip c6 dién cuc o:
nhi phai, that phai, that trai (xoang vanh) va diéu chinh cac khoang thoi
gian kich thich tai cz’tg dién cuc khac nhau de 9(’) dugc khoang thoi gian
co bop gitra nhi va that, 2 that, trong that trai téi uu
1.3. CAC PHUONG PHAP PANH GIA MAT PONG BQ TIM
1.3.1. Céc phwong phap danh gia mat ddng b dién hoc:

- Pién tam d6 bé mat: c6 MPB khi do rong cia QRS > 120ms

- Bén d6 giai phiu dién sinh 1y co tim voi phuong phép dung ki
thuét 3D xac dinh vung hoat ddng dién hoc sém va mudn nhat.

1.3.2. Cac phwong phép danh gia mat déng bd co hoc
1.3.2.1. Siéu &m Doppler tim

~a.Siéuam TM: Do thoi gian chém co bop gilra VLT va thanh sau
that trai (SPWMD - Septal Posterior Wall Motion Delay) tir di€ém bat
dau QRS trén DTD dén vi tri van c,T(_A)ng vao trong toi da cia VLT va
thanh sau that trai thi tdm thu (mat cat truc doc canh trc trai).
b. Siéu am hai binh dién: Phuong phép centerline va phuong
phéap tao anh vector van toc (velocity vector imaging)
c. Siéu am Doppler: Xac dinh tinh trang MDB gira 2 that dya vao
thoi gian tién tong mau qua van DPMC va DPMP @€ tinh thoi gian cham
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co bop giira 2 that (Inter Ventricular Motion Delay - IVMD). Doppler
xung qua VHL dugc dung xéac dinh tinh trang MPB giﬁ'a nhi va that
trai. Binh thuong Doppler xung qua VHL ¢6 2 thanh phan: séng E va A,
tong thoi gian song E va A (thoi gian tong mau that trai) chiem 40 -
50% thoi gian chu chuyén tim. Khi 6 tinh trang MDB nhi - that, ty 1¢
nay va thoi gian tong mau qua VHL giam di.

d. Siéu &m Doppler mé co tim (Tissue Dopper Imaging) (TDI):

TDI dya trén nguyén ly ge‘in‘ giéng v&i nguyén 1y cua siéu 4m
Doppler théng thuong. C6 nhiéu phuong phap siéu am Doppler
duoc ing dung trong danh gia MPB co tim nhu Doppler m6 xung,
Doppler m6 mau, Strain, strain rate, chuyén vi hinh anh...Trong
nghién ciru nay, ching toi s dung siéu dm Doppler mo mé’u
(TDC) v&i mot so thong so danh gia MPB nhu sau: Thoi gian tur bat
dau phtrc b QRS dén dinh van toc tdm thu (Ts); ATs: Hi¢u so Ts
cua 2 vung tuong Ung.

e. Siéu am tim 3 chiéu véi thoi gian thye (3D real-time): cho
phép phén tich thé tich timg ving that trai dugc dung hinh 3 chiéu, xac
dinh tinh trang MPB bang so sanh thoi gian dat thé tich nho nhat cua
cac vung that trai.
1.3.2.2. Cac phwong phap khdc: Chup cong hudng tir d§ phan giai
3D, chyp xa hinh co tim, chup phong xa hat nhén tim (PET) hay
chup cat 16p vi tinh chum photon don dong (SPECT)... cling cho
phép danh gia tinh trang MPB trong that, tuy con dang dugc tiép tuc
nghién cuu.

1.4. SIEU AM DOPPLER MO CHAN POAN MAT PONG BQ O
BENH NHAN CAY MAY TAO NHIP TAI PONG BO.

Tér}g hop tir cac nghién ctru, Hoi siéu 4m Bic My dua ra nhiing
tiéu chuan khuyén ap dung dé danh gia MPB co hoc (2008). Cu thé:

- MBDB 2 thanh d6i dién (dung TDI) > 65ms

- \Ving cham nhat cta 12 ving (ding TDI) > 100ms

- Chi s6 Yu (DI) (d6 léch chuén cta 12 ving) > 33ms

- MDB VLT va thanh sau (M — mode) > 130 ms

- MBDB 2 thét (Dopller xung) > 40ms.
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) . Chuwong 2 A .
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Chung t61 nghién cru 48 bénh nhén suy tim ndng, c6 EF < 35%, da
duoc dieu tri ndi khoa t6i uu nhung van con suy tim nang, NYHA 11l —
IV, c6 MDBB co hoc trén si€u am Doppler, dugc cay may tao nhip tai
dong bo tim tai Vién Tim mach Bénh vién Bach Mai tir thang 10 nam
2008 dén thang 7 nam 2015.

e Tiéu chuin lya chon bénh nhén:

Bénh nhan duoc céy may tao nhip tai déng bo tai Vién Tim mach
quoc gia Viét Nam theo chi dinh cay méy tao nhip tai dong b tim
(khuyén cao cia ACC/AHA 2008) va hudng dan vé chi dinh cay may
tao nhip cua hoi Tim mach Viét Nam (2010): - Bénh nhéan chan doan la
suy tim nang trén lam sang (NYHA III — VI)

- Phén sb tong méu that trai thap (EF < 35%)

- Nhip xoang

- ba duoc diéu tri noi khoa tbi uu: dung cac thudc rc ché men
chuyén, khang aldosterol, chen f it nhat 6 thang.

- C6 r6i loan MPB tim (QRS > 120ms, c6 MPB co hoc trén siéu
am Doppler mo co tim).

- Pong y tham gia nghién ctru
e Tiéu chuén loai trir

Nhéi mau co tim méi (dudi 3 thang), suy tim tién trién, suy tim do
cac nguyén nhén co thé diéu tri triét dé dugc bang phiu thuat nhu thay
van tim, cau n6i chii vanh....; Tai bién mach ndo dudi 6 thang, trén 85
tudi dé loai trir tir vong do cac bénh li tudi gia, tién luong sdng dudi 2
nam vi nhitng bénh 1i ngoai tim
2.3. THIET KE NGHIEN CUU - CACH LAY MAU

- Nghién ctru mb ta, tién ctru, theo ddi doc, ldy miu thuan tién
theo thoi gian.

2.6. PHUONG PHAP NGHIEN CUU

Cic buéec tién hanh nghién ciru:
2.6.1. Kham lam sang: theo mau bénh an riéng, xac dinh mirc do suy
tim, d6 kho tho, suy tim, ran am & phoi.
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2.6.2. Lam cdc xét nghi¢m co bdan: Dién tim; Sinh héa mau: Pro BNP,
Ure, creatinin, SGOT, SGPT; XQ tim phoi thang

2.6.3. Lam siéu im-Doppler tim cho tit ci nhiing bénh nhin di
durgc chon

Céc thong s6 siéu am lam theo huéng dan cta Hoi siéu 4m Hoa Ky
(2008) trén may siéu am co chiic nang Doppler mo IE33 cua hang
Philips, theo trinh tu sau:

* Siéu am TM: do Dd, Ds, EF, A Time trén TM: thoi gian MPB
gitta vach lién that va thanh sau.

_ * Siéu am 2D: Tinh Vd, Vs va EF theo phuong phap Simpson 4
buong, 2 buong. Vd, Vs dugc lay trung binh 2 mat cat.

* Doppler xung: Tinh cung lugng tim (CO); Thoi gian cham dan
truyen 2 that = Hiéu (thoi gian tién tong mau that phai (R - PVO) va
that tréi (R- AVO).

* Doppler lién tuc: Po gradient qua van 3 |4, dP/dt that trai.

* Doppler mau: Panh gia tinh trang hé cc van tim, nhit 13 ho
VHL, day 1a mot thong so gian tiép danh gia MPB nhi - that trai. HOHL
nhe: SHoHL<40m2; HoHL vira: 4-8cm?; HoHL nang: SpoHL >8cm?

* Doppler mé co tim:
- Tinh chi s6 Tei that tréi.

- Po thoi gian dat van toc tim thu tbi da cta timg ving co tim trén
siéu am Doppler moé mau (Ts): khoang thoi gian do duge tur diem bat
dau cua phuc bo QRS trén DTD dén dinh vén téc duong toi da trong thi
tam thu (trong khoang mé va dong van BMC), tinh d¢ Iéch chuan (SD)
cua Ts tuwong ung 12 doan co tim trén.

* Théng,sé siéu am Doppler danh gia MPB dugc thu thap gom c6
cac thong so chinh: ATimeTM; FillNing time VHL; SHOHL; R — PVO;
R- AVO; dP/dt, Ts, ATs, DI theo mau riéng

* Dy dodn vi tri dat dién cwc thit trdi:

Sau khi c6 két quéa Ts ctia 12 ving that trai, xac dinh ving c6 thoi
gian co mudn nhat trong ’12 megﬂ co tim. Vi tri dat dién cyc s€ twong
ung voi vi tri co mudn nhat. Cu thé nhu trong bang 2.1.
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Bing 2. 1. Lién quan giiva vi tri cdy mdy va vi tri MPB trén siéu am

Vi tri dat dién cuc

Vung trudce (A) Vung bén (B) Vung sau (C)
Vung | VLT truée vung | Thanh trude bén Thanh dudi vung
co gilia vung gitia gilra
tim VLT trude ving | Thanh trude bén Thanh dudi ving
cham | day vung day day
co Thanh trudc vung | Sau bén vung gitra | VLT sau vung gilra
nhat | gilta

Thanh trude vung | Sau bén vung day | VLT sau vung day

day

2.6.4. Bénh nhin dwoc tién hanh cdy mdy tao nhip tdi dong by tim
(do kip tim mach can thiép lam)
* Vi tri cAy dién cuwe xoang vanh t6i wu:

Ving cdy dién cuc tai dong bd dugc chia 1am 3 ving 1a Vl‘mg trudc
(A), vang bén (B) va vang sau (C). Béc si can thiép s& chon vi tri nhanh
tinh mach vanh trén thyc té giai phau d6 vao ving nay dé dit dién cuc
xoang vanh vao ving phil hop nhat.

2.6.5: Siéu am Doppler danh gid tinh trang tdi dong bé tim sau CRT:
Bénh nhan duoc lam siéu am Doppler tim voi tat ca cac thong s6 nhu da
lam truéc CRT VAo tudn thir 1, thang thi 1, 3, 6.
2.7. XU Li SO LIEU

- S6 liéu thu thap theo mau bénh an va miu két qua siéu am riéng,
xir 1y bang phan mém SPSS 17.0 va Stata 12.0

Chuong 3
KET QUA

3.1. PAC PIEM CHUNG CUA BENH NHAN NGHIEN CUU

Tir 10/2008 dén 7/2015, ching t6i tién hanh nghién ciru 48 bénh
nhan suy tim dugc cay may tao nhip tai dong bo tai Vién Tim mach
Viét Nam trong d6 c6: 39 nam (81,25%) va 9 nir (18,75%).

3.1.1. Pic diém 1am sang:
Ching tdi ¢ 3 bénh nhéan suy tim do bénh tim thiéu mau cuc bo,
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con lai 1a bénh nhan suy tim do bénh co tim gién hodc do tang huyét ap
khong kiém soat tot.
Bdng 3.1: Triéu chirng ldm sang.

Céc thong sb X+£SD vatil¢ % (n=48)
NYHA 3,25 + 0,64
Huyét ap tam thu 108,44 + 16,22
Tan s6 tim 82,83 + 15,60
Gan to (%) 33,33%
Phi (%) 18,75%
Ran am & phoi (%) 22,92%

Bénh nhén trong nhém nghién ciru cua ching t6i c6 tinh trang
gidn buong tim kha nhiéu.
3.1.2. Pic diém xét nghiém ciia nhém nghién ciru

Tt ca bénh nhan cua ching toi déu c6 dang bléc nhanh trai trén
dién tam do, phirc bo QRS c6 d6 rong trung binh la 156,83 + 22,19 ms.
Trong d6 QRS > 150ms: 56,75%; QRS tu 120 dén 150 ms: 31,25%;
QRS <120 ms: 12,50%.

Bénh nhan trong nghién ctru ¢ chi s6 creatinin trung binh la
106,58 + 24,13 umol/l va Pro BNP: 814,36 + 1110,74 pmol/l, déu ting
cao.

3.2. DPAC PIEM SIEU AM TIM VA THAY POI SAU 6 THANG

_ Bénh nhan dugc thu thap cac thong s6 siéu &m Doppler tim theo
mau ket qua riéng, ghi nhan cac vé kich thudce, chire nang va tinh trang
MBDB tim. Theo ddi su thay doi clia cac thdong so nay tai cac thoi diém 1
tuan, 1 thang, 3 va 6 thang sau CRT.

3.2.1. Thay dbi kich thwée va chire ning tim sau 6 thang.

3.2.1.1 Thay dbi vé kich thuéc tim: Sau CRT, kich thuéc cac budng
tim nho lai. "I:heo doi ﬁén 6 thang, ngoai trir duong kinh nhj trai van
khong thay doi dang ke, dién tich hd VHL, duong kinh va the tich that
trai giam co y nghia.
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Bing 3.2: Nhitng thay déi vé kich thwéc tim sau 6 thang

Thoéng s6 AE=2D) (@249, P
Trudc CRT Sau 6 thang
DK nhi trai (mm) 44,65+7,96 | 44,21+7,86 (0,15
Ds (mm) 61,67 +£8,89 | 5598+ 11,13 |0,0000
Vs (ml) 171,46 + 70,14 |134,44 £ 66,55|0,0000
DK that phai (mm) 26,52 +591 | 24,54+ 3,67 |0,0022
Dién tich HoHL (cm®) | 7,60 + 4,23 5,36 + 3,30 |0,0000

3.2.1.2. Thay déi chirc ning tam thu thit trdi:
Chirc nang tAm thu that trai ting 1 mot chi tiéu vé dép tmg voi CRT.

Bing 3.3: Thay doi chirc ning tam thu thdt trdi sau I tuin

o, Trung binh + d¢ 1éch chuan
Théng so (n = 48) 3 P
Truée CRT Sau 1 tuan
EF trung binh (%) 27,00 + 5,96 31,50+ 5,81 0,0000
Tei thit trai 0,58 + 0,18 0,55 + 0,16 0,36
Tei md 0,55+ 0,13 0,54 + 0,14 0,033
LV dP/dt(mmHg/s) | 529,98 + 227,41 576,80 + 204,54 0,013

. Ngay sau CRT, phan §6 tong mau that trai da ting 10 rét. Ap luc d6
day bi€u hién qua thong s0 LV dP/dt cling tang dang ke, chi so Tei cua
that trai khong thay doi.

EF tang dan theo thoi gian theo dbi, truéc CRT: 27,01 + 5,96%;
sau 1 tuan: 31,50 + 5,81 %; sau 1 thang: 33,37 + 6,65%; sau 3 thang:
33,37 + 6,65%; sau 6 thang: 34,81 £ 7,62% véi p < 0,001.

3.2.2. Thay dbi tinh trang mét dong bd
3.2.2.1. Thay déi MPB giita hai thit va nhi thit.

~ Chiing toi dénh gia MPB 2 thét bang hiéu thoi gian tién tong méau
that trai va that phai. MPB 2 that = (R-AVO) - (R -PVO). C6 MDPB 2
that: chi s6 nay > 40ms. Chi so MDB 2 that truéc CRT: 55,90 +
40,05ms giam Xuénlg 35,41 £ 19,93ms vdi p = 0,0004. Theo ddi 6 thang,
tinh trang MPB 2 that duoc cai thién 10 rét.
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Bing 3.4: Thay doi ti ¢ bi MPB 2 thit va trong thit tréi

Ti 1€ (%)
Tinh trang -
MPB Trude Sau Sau 1l Sau 3 Sau 6
CRT 1 tuan thang thang thang
2 that 62,50 41,67 41,67 45,83 43,75
Trong that T 58,33 27,08 20,83 20,83 25

Ti 1& bénh nhan MDB giira hai that, trong thét trai giam sau 6 thang,
3.2.2.3. Thay déi mit dong bj trong thit trdi

Chung t6i 1iy chi s6 ATs = hiéu thoi gian dat dinh van tdc gitra hai
ving thanh tim lién quan dé xac dinh MPB trong that. Sau 6 thang,
VLT trude va thanh sau thit trai cai thién duoc tinh trang MPB. Chi s6
DI ciing giam tir 43,73 + 24,18 ms xudng 26,23 + 11,34 ms voi p =
0,0004. Sau CRT 6 thang con 25% bénh nhan bi MPB trong thét trai so
voi trude 1a 58,33%.

Bing 3.5: Thay déi tinh trang MPB trong thdt trai sau 6 thang

) . _ X+SD

Thong so (ms) (n=48) Truéc CRT Sau 6 thang P
A Ts VLT sau-thanh trude bén(day) 56,23 £ 53,35 | 42,15+28,99 | 1,00
A Ts VLT sau-thanh truge bén (gitra) | 60,10 + 46,17 | 52,06 + 37,96 | 0,88
ATs VLT trude-thanh sau bén (day) | 69,02 £ 48,14 | 39,23+ 30,97 | 0,033
A Ts VLT trude-thanh sau bén (gitra) | 75,50 + 60,97 | 39,60 + 31,03 | 0,0003
A Ts thanh trude-thanh dudi (day) | 56,48 £ 45,71 | 45,94 + 30,55 1
A Ts thanh trude-thanh dudi (gitta) | 64,90 £ 50,15 | 45,93 + 27,66 0,31
SD cua 12 vung (DI) 43,73 +£24,18 | 26,23 +11,34 | 0,0004
Time TM (VLT-thanh sau) 102,0 £ 51,59 | 86,04 £26,77 | 0,01

3.2.3. Pap ung tdt sau cAy may tao nhip tii dong b

_ Chung t61 danh gia cai thién vé 1am sang cua bénh nhén qua thay
d6i>1d0 NYHA, c6 82,7% bénh nhan dap tmg tot sau CRT.
Bénh nhan dugc cho 1a dap timg t6t sau CRT khi Vs giam > 15% so

voi trude. Két qua ghi nhan trong bang 3.6.
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Bing 3.6: Pdp teng tot véi CRT theo tiéu chi giam /s va ting EF

Ti 1€ bénh nhan dap ung v6i CRT (%)
Nhém Sau 1 tuan | Saulthang | Sau 3thang Sau 6 thang
1EF | Vs | 1EF | Vs | 1EF | [ Vs | 1EF | | Vs
Khong dapting | 50 | 62,5 | 37,5 | 50 | 37,5 | 4583 | 31,25 | 47,92
C6 dap tng 50 | 375|625 | 50 | 62,5 | 54,17 | 68,75 | 52,08

Tiéu chi thay d6i EF, chiing t6i coi 1a bénh nhan ¢6 dép tng tét khi
c6 tang EF > 20% (EF trung binh). Ket qua trong bang 3.12 cho thay ti
1€ dap ung tot veé EF tang dan theo thoi gian theo doi.

3.2.4. Tinh hinh tir vong

Trong 6 thang dau sau CRT, khong c6 bénh nhén nao tir vong, theo doi
suot thoi gian nghién ctru, ¢6 6 bénh nhan tir vong, chiém 12,5%.

3.3. LIEN QUAN GIUA VI TRi PAT PIEN CUC XOANG VANH VA
DPAP UNG VOI CRT

Ching tdi thiét ké nghién clru dé co vi tri dién cuc xoang vanh phu
hop vdi siéu am nhung trong thuc t€ vi li do ki thuéat chi ¢ 72,92% (35 /48)
bénh nhan dugc dat dién cuc xoang \{énh dang ViNtI‘i ki vong, phu hop gilra
vi tri dién cuc xoang vanh trén thue té va hudng dan cuia siéu am.

3.3.1. Tinh trang bénh nhén tru¢c CRT ¢ nhém cé dién cyrc xoang
vanh phu hop va khong phu hop véi hwéng dan siéu &m

Khong c6 khéc biét vé 1am sang va siéu 4m giita nhom c6 vi tri cdy
phu hop va khong phu hgp truée CRT (bang 3.7).

Bang 3.7: M@t s6 thong sé truée CRT ¢ nhom phit hop va khéng phir
hop vi tri dién cwc xoang vanh

. X+SD
Thong so NI i g Nhom khong pha P
(n=35) hop (n=13)

Vs (ml) 165,08 + 79,48 173,83+ 67,46 | 0,79
EF trung binh(%) 26,95+ 4,91 27,15+ 8,39 0,71
Ds (mm) 60 + 10,78 62,23 + 8,17 0,31
QRS (ms) 155,83 + 21,15 159,54+ 21,15 | 0,68
HoHL 7,31+3,43 7.70 + 4,52 0,98
Chi s DI 44,32 + 25,26 42,11 + 21,86 0,72
MDB 2 that 55,23 + 30,70 57,69 + 60,04 0,41
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Truéc CRT khong c6 su khac biét vé cac thong s6 co ban gitra 2
nhom. Theo ddi sau 6 thang, chiing t6i c6 két qua cac thong so gitra hai
nhom trong bang 3.8

Biing 3.8: Mjt s6 thong s6 & nhém phii hop va khong phi hop vi tri
di¢n cuc xoang vanh véi hwoéng dan siéu @m sau CRT 6 thang

: X+SD
Thong s0 Nhém phi hop | Nhém khong phu hop P
(n=35) (n=13)
Vs (ml) 130,03 £ 56,90 146,31 £ 89,25 0,84
EF (%) 35,24 + 7,48 33,64 £ 8,18 0,33
Ds (mm) 55,45 + 10,31 57,38 + 13,44 0,63
HoHL 5,21 + 3,43 5,74 + 3,02 0,38

Khong co sy khac biét rd vé cac thong sb theo ddi giira hai nhom.
3.3.2. Pap g tét v6i CRT & nhém cé di¢n cye xoang vanh phu
hop va khong phu hop véi hwéng dan ciaa siéu am

Chiing t6i cling xét ti€u chi bénh nhén c6 Vs gidm > 15% va ting EF
> 20% sau CRT dé phan tich cho hai nhém bénh nhan ¢o6 vi tri dién cuc
xoang vanh phu hop va khong phu hop vi tri dw doan trén si€u am Doppler
md. K&t qua nhom phu hop vi tri dién cuc c6 ti 1€ bénh nhan dap Gng cao
hon nhom khong phu hop vi tri nhung chua c6 y nghia thong ké.

Bdng 3.9: Ddp vrng voi CRT ciia nhém phu hop va khong phii hop vi
tri dién cwc xoang vanh voi hwong dan cua siéu am

Ti 1€ bénh nhan dap ung véi CRT (%)( p > 0,05)
Nhom Saultuan | Saulthang | Sau3thang | Sau 6 thang
TEF | LVs | 1EF | |Vs | 1EF | |Vs | 1EF | Vs
E:I?”g PhU | 5355 | 3077 | 61,54 | 61,54 | 61,54 | 61,54 | 61,54 | 46,15
Phu hop 4857 | 40 | 6286 | 457 | 62,86 | 51,43 | 71,43 | 54,19

~ Tiéu chi tang EF nhém phu hop vi tri ¢6 71,43% bénh nhén dap tmg
tot sau 6 thang con nhom khong phu hop chi c6 61,54% (p > 0,05).
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3.3.3. T4i déng bo sau CRT giita nhém c6 di¢n cwe xoang vanh phu
hop va khong phu hep véi hwéng din ciia siéu am
Sau CRT, tinh trang mat déng bd duogc cai thién nhung khong khac
biét gitra 2 nhom.
Bing 3.10. Tinh trang tdi dong by ¢ nhom bénh nhin phix hop
va khong phu hop vi tri dién cuc xoang vanh véi Siéu @m

Ti & (%) (p > 0,05)

Nhom phu hop vi tri Nhom khong phu hop vi tri

oz (n=35) (n=13)
Thoi diém MDB MDB that MDB MDB

2 thét trai 2 that ihat trai
Trudc ce”iy 65,71 60,0 53,85 53,85
Sau 1 tudn 42,86 28,57 38,46 23,08
Sau 1 thang 42,86 25,71 38,46 7,69
Sau 3 thang 42,86 28,57 53,85 7,69
Sau 6 thang 48,57 31,43 30,77 7,69

Dung chi s6 DI ctia 12 ving trong thét trai, chung toi phén tich ti 18
bénh nhan dugc cai thién vé tinh trang MPB trong thét trai giita hai
nhom bénh nhan trén. Két qua khong co su khéac biét c6 ¥ nghia thdng
ké gitra hai nhém bénh nhan nay.

Qua phén tich tinh trang tai dong bo chwa thiy co su khac biét y
nghia khi chon lya cach dat dién cuc xoang vanh theo si€u am.

Chuong 4
BAN LUAN

4.1. TINH HINH CHUNG CUA BENH NHAN
4.1.1. Tinh hinh chung ctia nhém nghién ciru

Trong nghién ctru cta ching t6i ti 1é nam/nit khoang 4/1. Tudi trung
binh 1a 55,79+12,07 tudi, it hon cic nghién ctu trén thé gidéi nhu
PROSPECT: 68 tuoi, MADIT-CRT: 65 tu6i, nhung tuong dong véi nghién
ctru trong nude. Li do la cdc nghién clru clia nude ngoai ¢ ti 1¢ bénh dong
mach vanh cao con bénh nhan cua chiing téi chi yéu bi bénh co tim gidn.
4.1.2. Dic diém siéu Am tim ciia nhém nghién ciru

Céc thir nghiém lam sang 16n trén thé gi6i vé hi¢u qua cua diéu tri
tao nhip tai dong b tim déu tham do va theo ddi duong kinh that trai,
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thé tich that trai va phan sd tong mau that trai. Ching t6i phan tich két
qua ndy trong bang 4.1.

Bdng 4.1. So sanh mdt so thong so siéu am tim voi cdc nghién ciu

Nghién ctu | Dd (mm) | Ds (mm) Vd (ml) Vs (ml) EF (%)
ECHO —

e 667+77 | KBC KBC KBC 27457
ﬁ’l'gfjACLE 756+96 | KBC 3224100 | 2484093 | 242465
Eﬁlg Nhu | 2 8140 63 | 61,83+0,54 | 270,1783,51 | 199,74+71,51 | 24,57+6,13
Ching 11 | 71,46%9,24 | 61,67+8.89 | 229,73%87,07 | 171,46£70,14 | 27,045.96

4.1.3. Mt ddng bd va cac yéu td anh huéng dén danh gia mat dong

bd bang siéu Am Doppler mod

Chung t6i phan tich thoi gian dat van toc t6i da cua song tdm
thu cua tirmg vung co tim lién quan. So sanh théng s6 MPB giira cac
nghién clru chung t6i ¢6 bang 4.2.

Bing 4.2. So sanh mjt s thong so mit dong b tim.

Vi tri — Trung binh =+ d¢ 1é€ch chuan _
phgfmf p.l?ép Donatto | Fabian Knebel NTETETEET Nglgyérf i Chung toi
4nh gia uyén
VTLS;Jhé”h 213+101 | 129,5+106,3 Khﬁcr;% bd0 | 138 914 56,23 | 101,753,685
DI(TDI) | 60£19 | 561405 | 100+50 |138,78% 9155 43.734,18

Tinh trang MDB trong cic nghién ciru khac nhau kha nhiéu va
phan bb don 1é, khong tap trung trong cung mdt nghién ciru. Co tinh
trang nay, theo ching t6i vi mét s6 1i do. Thir nhat, bénh nhan trong
nghién ciru co tinh trang MPB khac nhau, c6 ngudi MPB trong that
nhiéu nhung ciing c6 ngudi chi MPB trong that it. Tha hai, chi s6 MPB
giita vach lién thét va thanh sau dugc do trén TM bi han ché khi thanh
sau thét trai co bop qua kém gdy ra kho nhan dinh vi tri co s6m nhit.
Thu ba, trén Doppler md, tri s6 tuyét d6i ctia van toc cua co tim thay
d6i v6i bién do rong. Céc thiét ké nghién ctru déu cha trong sy thay doi
cac thong sb cua chinh bénh nhan d6 qua thoi gian dé danh gia hiéu qua
tai dong bo chinh xac hon. Ti 16 MPB theo cac phwong phéap khac nhau
& bénh nhan trudc CRT khac nhau nhidu. C6 tinh trang nay 1a do bénh
nhan bi MPB khong chi tap trung vio mdt hai ving ma c6 thé gip bat
ki viing co tim nao. Chi s6 DI duge Yu nghién ctru 1a d6 1éch chuén cua
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12 vung co tim trén Doppler mo, tinh dén mirc 46 MPB ciia tung vung
va so Vung bi MDB trén 1 bénh nhan nén loai bt dugce cac sai so.

Cac yéu t6 anh huong dén két qua siéu am Doppler mo 1a tinh trang
budng tim qué 16n gay kho 1iy duoc goc quet thich hop, khi goc trén 45 do
s€ khong thu duoc hinh anh nhu mong muon. Mot yéu t6 nita 4anh huong
dén chat lwong hinh anh trong siéu 4m d4nh gia MDB 14 nhip tim - khi trén
120 chu ki/phut, phan tich QLAB khéng tién hanh dugc.

4.2. PANH GIA KET QUA CRT
4.2.1. Cai thién kich thwéce tim va mirc d§ hé van hai 14 sau CRT

Ngay sau céy méy tao nhip 1 tuan, kich thudc tim da giam xudng
dang ké. Thoi diém sau 6 thang cac kich thudc tim giam dang ké so véi
truc CRT (bang 3.4). Két qua nay cia chung t6i ciing giéng nhu cua
cac tac gia trén thé gidi va ¢ Viét Nam.

Li giai sy nho lai dang ké cua kich thudc tim ngay sau CRT theo
chiing t6i 14 do co ché tic dong ctia may tao nhip tai dong bd. My tao nhip
tai dong bd 1am giam MPB trong that, nén giam tinh trang hé van hai 14,
giam thé tich that trai cubi tim thu, ting phan s tong mau.

Ho van hai 14 1a mot yéu t tién luong xdu ¢ bénh nhéan suy tim.
May tao nhip tai dong bo c6 tac dung giam hd van hai 14. Ciing nhu thé
tich that trai, cac nghién ctru trén thé gidi cling nhu chung t6i déu co
giam murc 6 hé van hai 14 ¢6 ¥ nghia thong ké sau CRT.

Bing 4.3. So sdnh thay doi thé tich thit trdi va hé van hai ld

Thong sb
Nghién vd (ml) Vs (ml) HoHL (cm?)
cuu Trude Sau Trude Sau Trude Sau 6
CRT 6 thang CRT 6 thang CRT thang
Donato 250 £ 68 226 £ 64 190 + 58 150+52 | 7,850 4544

Kristiansen 226 + 69 193+72 172 £ 55 135+ 60 KBC KBC

YuJia Liang| 181 +56 168 +62 | 135+48 | 114+52 |38 +£18*| 32 +20*

**

Chung t6i 229,73+87,07 [200,35+81,17(171.46+70,14 134,44+66,55| 7,6+4,23 | 5,36%3,3

KBC: khong bao c4o *Thé tich ho van hai 14 (ml) **theo ddi 3thang.

_ Nghién ctru ciia Yu Jia Liang (Hong Kong) trén 106 bénh nhan
dicu tri CRT vo6i muc dich danh gia cai thién hd VHL tién tam thu va
cudi tdm thu. Sau 3 thang, c6 giam ca tinh trang h¢ VHL tién tam thu va
cuoi tdm thu. Giam hé VHL tién tdm thu nho sy tai dong bd nhi — that,
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giam hé VHL cuéj tdm thu do giam 4p lyc qua VHL, lam giam MbB
cua 2 cdt co 2 khang dinh co ché giam hd VHL cua CRT.
4.2.2. Cai thién chirc ning tim sau CRT

Mong mudn cia cic nha nghién ctru khi 4p dung phuong phap
tao nhip tai dong bo tim 13 bénh nhan c6 chirc nang tim t6t hon. Vi vy,
nhiéu thir nghiém 16n déu danh gia chirc nang that trai.

Bing 4.4. Cdi thién chirc nang tém thu thét trdi

Thong so
Nghién ciru EF (%) dP/dt (mmHg/s)
Trudc Sau Trudc Sau

YulJialiang | 27+6 34 £+ 8* 695 + 258 808 + 291*
Donato 25+5 35+ 5* 544 +94 717 + 158*
Alan D.W 26+5 39 + 10* 536 + 99 599 + 126*
Chung toi 27,0+ 5,96| 34,48+7,62* | 529,98+227,41 | 641,51+242 55*
* p<0,05

_ EF trong nghién ctru cua ching t61 tang c6 y nghia thdng ke, ¢o tri
sO trung binh tuong tu cac nghién ciru khéc. Bénh nhan cua ching toi
cai thién rd rét vé EF ngay sau CRT va duy tri het thoi gian theo doi.
K&t qua nay cting phu hop voi cac nghién ctru vé thay doi tirc thi va lau
dai cua bénh nhan suy tim ning dugc diéu tri tai dong bo.

4.2.3. Cai thién tinh trang mat dong bd tim sau CRT
4.2.3.1. Cdi thién tinh trang MDB di¢n hoc sau CRT

Trong nghién ciru cua chung t6i, bénh nhan déu c6 dang bloc
nhanh trai trén DTD. D06 rong QRS trung binh la 156,83 + 22,19 ms.
thu hep con 128,87 + 22,41 ms, su khac biét véi p < 0,0001, sau CRT.
MBDB dién hoc duoc cai thién rd rang sau CRT.
4.2.3.2. Cii thi¢n mdt dong by nhi - thit va hai thit sau CRT

~ MBbB2 that ¢6 thé diéu chinh bang lap trinh may nén ngay sau khi
cay may thanh cong, cac bac si can thiép s& di€u chinh dé gita hai that co
su co bop dong bo. Chinh vi vay, tai dong bd hai that kha hiéu qua. Mot so
nghién ciru ciing c6 két qua tuong tu (bang 4.5)

Bing 4.5. Tdi dong bj hai thit trong mét sé nghién ciru

Nghién ctru Th(,“ glAan chim gitra hai }hat P
Trude cay Sau cay
Martin Penika [52] 84 + 37 43+ 176 <005
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Fabian Knebel [106] 54,7 + 26,8 34,4 + 23,8 0,09
Chung t6i 55,9 + 40,05 35,41 +19,93 0,0004

MBDB hai that duoc do bang Doppler xung nén dé ap dung, c6 thé sir
dung ¢ moi co s¢ ¢6 siéu dm tim. Tuy nhién, cac thoi khoang nay cting bi
anh hu(}rng bdi tan sO tim nén & bénh nhan nhip cham hoac qua nhanh,
thong sO nay s€ khong chinh xac.

Ngay sau CRT, ti 1¢ MPB hai that giam 18,2%. Sau 6 thang con
43,75% bénh nhan c6 MDB hai that (bang 3.4). Hiéu qua cai thién
MBDB hai that sau CRT 1a rd rang va duy tri tot sau 6 thang theo doi.
4.2.3.3. Cdi thién mdt dong bé trong thit trai sau CRT va cdc yéu to
danh huong.

CRT giup cac thanh that trai vin dong dong thoi, nén giam bét tinh
trang MPB trong thit trai. V& vi tri MPB, nghién ciru ctia chiing t6i ¢o
MBB giita VLT trudc va thanh sau that trai 1a nhidu nhat va hiéu qua tai
ddng bo & vung ndy ciing tot nhit (bang 3.5). Didu nay kha phu hop vé
mat ki thuat vi ving sau va viing bén cua thit trai 1a viing ¢6 nhanh tinh
mach sau bén cuda tinh mach vanh chay vao, vi tri nay vé ki thuat d& dat
duoc dién cuc xoang vanh nhu du kién.

C6 nhiéu yéu t6 anh huong dén tai dong bo that. Trude tién, 1a
vi tri dat dién cuc that trai. Dién cuc that trai dat ¢ vi tri phu hop 1a
vi tri chdm co nhét trong cac thanh tim. Néu dit dugc vao viing nay,
mAy tao nhip s& gilip ving co tim co bop cham cé hoat dong dong
thoi v6i cac ving khac, dua lai hidu qua huyét dong

Nghién ctru giai phau ctia hé tinh mach vanh, cac tac gia nhan théy hé
tinh mach vanh ¢ nhiéu nhanh bén, dudng kinh va vi tri cac nhanh khdng
giéng nhau & timg nguoi. Tim dugc nhanh tinh mach vanh phti hop dé cy
dién cyc tht trai khong don gian. Jagmeet P. Singh don gian va so db hoa
vi tri dat dién cuc, phan vung theo vi tri cac ving tim tuong ung gitra chup
tinh mach vanh, siéu &m va giai phau. Chung t6i 4p dung cach chia ving
dat dién cuc tht trai cua tac gia Singh.

Doppler m6 khong loai trir dugc van dong thu dong cia cac vung
co tim 1an can nén viéc chi danh gia tai déng bd ting ving co tim la
chua du. Ching t6i cling dung chi s6 mat déng bo (DI) duoc tinh bang
d6 léch chuan ciia 12 ving co tim dé theo doi su tai dong bo ciia that
trai. Co su cai thién rd rét chi sé DI sau CRT vdi p < 0,01 ngay sau cdy
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va su cai thién cang rd rét sau 6 thang véi p = 0,0001. Chung t6i tham
khao cac nghién ctru c6 dung chi s6 nay tai bang 4.6

Bing 4.6. Cii thi¢n tinh trang mdt dong bg trong thit trdi

Dohi K Fabian

Thong so Knebel Chung t6i
ATs VLT trude - thanh sau | 249 +94 KBC 75,5 £ 60,97
trude cay (ms)
ATs VLT trude - thanh sau, | 137+£136* KBC 39,60+31,03**

sau cdy (ms)

ATs VLT - thanh bén trudc KBC 1009+ 71,4 60,10+ 46,17

ciy (ms)

ATs VTL — thanh bén sau KBC 74,1615 52,06 + 37,97

ciy (ms)

DI trude ciy (ms) KBC 56,1 + 40,5 43,73 +24,18

DI sau cay (ms) KBC 48,5 + 30 26,23+11,34**

KBC: khdng bdo cdo  *p < 0,05 **n<0,001

Céc phuong phép siéu am mo khac nhau cho tri s6 khéc nhau. Cac
nhom nghién ctru khéc nhau bi MPB nhiéu & cac vi tri khac nhau. Ciing vi
tri sb tuyét doi khong tuong dong nén trong cac nghién ciru khac nhau ti 18
tai dong bod cua timg thanh tim ciing khac nhau kha nhiéu. Bénh nhan cua
chiing t6i dugc tai dong bd ca theo tidu chi timg ving thanh tim va chi sé
DI ciia ca 12 ving co tim. Chi s§ DI ¢6 tinh dai dién, danh gia kha chinh
XAc va toan dién tinh trang MDB trong thét trai va c6 thay doi 16 sau CRT.
Vé ti 1& bénh nhan dugc tai dong bd trong that trai, trude diéu tri co toi
58,33% bénh nhan c6 MPB co hoc trong that nhung sau 6 thang chi con
25% bénh nhan con tinh trang ndy. Tuy di giam kha nhiéu nhung sau didu
tri tai dong bd van con tdi 25% bénh nhin con MPB trong that. Chung t6i
cho rang co tinh trang nay 1a do mét s6 nguyén nhén sau. Thir nhit chua c6
su phu hgp hoan toan gitra vi tri dat dién cuc xoang vanh véi vi tri MPB co
hoc. Thir hai, bénh nhan ¢6 thé c6 nhiéu ving bi MPB ma may tao nhip chi
c6 thé tai dong bo mot sd ving nhét dinh. Thir ba 14 do danh gi4 chua thong
nhét gitra si€u am va thuc té do tinh trang van dong thu dong ctia cac vung
co tim gan viing cham co co hoc.
4.2.4. Hiéu qua ciia diéu tri tai ddng bd - dap ing tét sau CRT

Phén tich da bién cua 8 trung tim 16n cho thiy nhin chung bénh
nhan duoc giam thém 38% nguy co tir vong do suy tim sau cdy may tao
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nhip tai ddng bod (con 6,7% so voi nhom ching 9,7%), nhung c¢6 khoang
30% bénh nhan CRT khong co dap ung. Cac nghién ctru déu xét mirc
d6 dap tng vdi CRT trén hai phuong dién 1a 1am sang va siéu am.
4.2.4.1. Ddp irng tét véi mdy tao nhip tdi dong bg trén 1am sang

Néu chi dya vao 1am sang, thtr nghiém PROSPECT c¢6 66,9% bénh
nhan dugc céi thién > 1 d0 NYHA. Chung t6i ti 1¢ dap ung voi CRT
theo ti€u chi giam do NYHA 1a 82,7% .
4.2.4.2. Ddp vrng tét véi mdy tao nhip tdi dong b trén siéu am tim

Néu lay tiéu chi giam Vs > 15%, ching tdi chi c6 52,17% bénh
nhan dap tng tot CRT (bang 3.6). Néu l4y tiéu chuan ting EF > 20%,
ching t6i c6 gan 70% bénh nhan c6 dap ing véi CRT (bang 3.6).

Bing 4.7. Ti I¢ ddp trng tot voi mdy tao nhip tdi dong bé voi tiéu
chudn ting phin sé tong mdu trong mét sé nghién ciru

Tac gia Sb bénh nhan (n) Ti 1€ (%)
Martin Penika 55 55
Jeroen J. Bax 25 75
Frederic A 85 72,9
Donato Mele 34 65
Chung toi 48 68,75

Dua vao cai thién EF chiing t6i c6 ti 1& dap ung tét véi CRT tuong
tu mot s6 nghién ctru theo trudong phai Hoa Ki nhung lai thap hon so
v61 nghién clru cia Frederic va Jeroen. Li gidi diéu nay ching t6i cho
rang do ti€u chuan dap Umg trong nghién ctu cua Frederic chi 1 tang
EF dugc 10%, trong khi Martin lay tiéu chuan 25%, ching t6i va
Donato lay tiéu chuan la tang 20%.

Mic du khong thé phi nhan két qua cua phuong phap nhung van
con khoang 30% bénh nhan chua dugc hudng loi ich cia tai dong bo.
Vi sao c6 tinh trang khong dap ung v6i CRT va cach cai thién?

4.3. VI TRi PIEN CUC XOANG VANH VA KET QUA CRT
4.3.1. Cic yéu tb cai thién tinh trang dap g véi CRT
Co 5o ddo nguwoc tinh trang suy tim ciia CRT

May tao nhip tai déng bo tac dong vé& mat co hoc, 1am dao nguoc
tinh trang MDB tim, gitip tai dong bo nhi — that, hai that va qua do lam
tang hi€u qué co bop, gidm ho hai 14, giam qua trinh tai cau tric co tim.

Khong chi cai thién chirc nang tim nho cac co ché dién hoc va co
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hoc, cac nghién ciru gin day con chi ra nhiing thay d6i & mic do phan
tu sau khi dugc diéu tri tai dong bo. Theo Frank B Sachse ngudi dap
tmg tot voi CRT c¢6 sy thay d6i hoat dong cua cac thu thé
phospholamban. Cac nghién ciru con di sdu vao tim hiéu gen RGS2,
RGS3 c6 ¢ nhitng bénh nhan bi bénh co tim gian, cadc gen nay lam ting
cac men ATP synthase — a. Ca & mtrc d9 phan tir cling chirng minh hi¢u
qua cia CRT. Tuy vdy khong phai 100% bénh nhan déu dap Gmg tot.
Nguyén nhén nao din tdi tinh trang nay?

Mot nguyén nhan duoc nhiéu tac gia thdng nhat 1a do vi tri dién
cuc xoang vanh khong phut hop véi vi tri MPB co hoc do giai phiu bat
thuong cia tinh mach vanh. Thir hai 1a do co tim bi seo hoa, xo hoa do
t6n thuong thiéu mau cuc bo... Thir ba trong nhiing tinh hudng dic biét
khong don thuan MPB do suy tim nhu ¢ bénh nhan bi hoi ching tién
kich thich. Cudi cung, su tai ddng bo ciing nhu cai thién vé huyét dong tu
no ciing c6 gidi han, khi suy tim qua nang thi tinh trang nay khong thé
dao ngugc.

4.3.2. Cac bién phap cai thién dap ing sau CRT

Trén thé gidi c6 kha nhidu nghién ctru tim cach dé ting ti 1& dap
ung voi CRT.
4.3.2.1. Tdc dong sau cdy mdy bang diéu chinh khoing AV va VV

Céc nghién ctru trén thé gidi tap trung diéu chinh khoang AV va
VV delay dé thu duoc hoat dong dién hoc va co hoc tét nhat. Henrarrd
(Bi), Martin S diéu chinh khodng VV va AV, két qua co cai thién rd rét
vé huyét dong ciing nhu EF. O Viét Nam, dé c6 mét sO nghién ciru cua
Pham Nhu Hung va Bui Vinh Ha vé linh vuc nay.
4.3.2.2. Tac djng ngay khi cidy mdy - diéu chinh vi tri di¢n cuc thit
trai (xoang vanh).

Kristiansen nghién ctru dung siéu am Doppler mé du bao vi tri
hoat dong co hoc cham nhét dé dat dién cuc xoang vanh phu hop, két
qua tang thém dugc 9% bénh nhan cé dap ting véi CRT (67% & nhom
khong phu hop vi tri va 76% & nhom c6 phu hop vi tri), dua trén cac
tiéu chuan vé thay ddi thong sb siéu 4m tim. Ypenburg C. (2008) voi
phuong phap dung siéu &m strain & mit cit ngang dé tim vung hoat
dong co hoc cham nhéat phan tich trén 244 bénh nhan, xét vé dap @ng
theo giam d6 NYHA, néu chung ca nhom c6 62% thi nhém cé twong
ddng gitra siéu am va vi tri dién cuc tht trai 1a 81%.
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4.3.2.3. Tdc dpng truwéc khi cdy mdy bang lwa chon bénh nhin

Nhirng hiéu biét vé co ché ciing nhu cac thir nghiém cb ging lam
giam ti 1¢ khdng dap tmg v6i CRT nhung van khong thé chic chin bénh
nhan dap tng tot voi CRT. Vi viy, cac tac gia cling tim cach du doan
trude dap tng voi CRT. Hamid, Maurizio Gasparini thiy do rong cua
phirc bo QRS, VTI qua van PMC sau CRT 14 yéu t6 tién lwong doc 1ap
vé dap g sau CRT.

4.3.3. Pap ing tot véi CRT & bénh nhin c6 dién cuc xoang vanh
dung vi tri hwong dan cia siéu &m Doppler mo

Véi ki vong tim duoc mdt phuong phap dé giam bét ti 16 khong
dap tmg voi CRT, chung t6i thiét ké nghién ciru dung siéu am Doppler
md co tim chon Iya ving co tim chdm co nhét so véi cac ving khac va
dit dién cuc that trdi (xoang vanh) vao vi tri nay voi hy vong ving
MBB nhiéu nhat sau khi duoc tai dong bd s& cho két qua dap tmg CRT
t6t hon. Chung t6i chi dit dugc dién cyc xoang vanh nhu dy kién véi
35/48 truong hop. Vi ti 1€ nay, dap tng CRT cua nhoém bénh nhan cua
chung t6i ciing khong khac biét so voi cac nghién ctru khdc. Chung t6i
da chia 2 nhom bé&nh nhan dugc dat dién cuc xoang vanh dung du kién
va khong dé phan tich.

Bing 4.8: Thay déi EF sau CRT ¢ nhém phit hop va khong phit hop

Thay d6i EF (%) P
Nghién ciru Phu hop Khong phu hop
Truéc CRT | Sau CRT | Truéc CRT | Sau CRT
Kristiansen 24+ 4 33+8 24 +5 29+6 0,011
Berker 31+5 43+6 307 37+6 0,0001
Chung toi 26,95+4,91 | 35,24+7,48 | 27,15+8,39 | 33,64+8,18 | 0,33

Hai nhém bénh nhan cia ching t6i co cac thong sb 1am sang, dién
tim va siéu 4m tim trudc CRT tuong dong. Theo ddi dén 6 thang, ching
t6i cling thdy c6 su giam thé tich that trai cudi tim thu va dién tich ho
VHL, ting EF nhung cac chi s khong khéc biét co ¥ nghia thong ké
(bang 3.8). Nghién curu cia Kristiansen trén 103 bénh nhan dat dién cuc
xoang vanh theo hudng dan cta siéu 4m Doppler md c¢6 72 bénh nhan
dugc dat dién cuc phu hop véi vi tri du kién trén Doppler m6 va 31
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bénh nhén khong phu hop. Sau 6 thang, nhém phu hop ¢6 51%; nhom
khong phu hop chi ¢6 45% dap Gng tot (p= 0,003)

Bing 4.9:Thay d6i Vs sau CRT ¢ nhém phit hop va khong phii hop

Thay doi Vs (ml) P
Phu hop Khoéng phu hop
Truéc CRT | Sau CRT | Truéc CRT | Sau CRT

Nghién
cliru

Kristiansen| 168 * 53 123 + 56 181 + 60 161 + 60 0,003

Berker 211 +62 KBC 219 £+ 57 KBC

Chang toi |165,08+79,48|130,03+56,9|173,83+67,46|146,31+£89,25| 0,84

Két qua budc dau cho théy ¢ su nho lai vé thé tich that trai, su
tang cta phan sé tong mau thit trai & nhom phu hop vi tri dién cuc giita
thuc t& va huéng dan siéu 4m hon nhém khong phu hop, tuy trong
nghién ctru ciia chung toi cac két qua chua c6 ¥ nghia théng ké. Nhiéu
nghién ciru trén thé gidi cho thay c6 sy khac biét & vé cac thong sb sau
CRT & hai nhom nay. Vé dap ung CRT, trong bang 3.9 ciing thay c6 sy
cai thién vé ti 1& dap ung & nhém phu ho‘p vi tri nhung cling chua c6 y
nghia thong ké. Xu hudng tim cach cai thién ti 1¢ dap ung t6t voi CRT
bang dat dién cuc xoang vanh tdi wu 14 diing hudng va nén dugc tiép tuc
nghién ctru tai Viét Nam.

KET LUAN
Theo d&i 48 bénh nhén suy tim ndng tr trudce dén sau CRT 6 thang,

chung t6i nhan thay ngoai tinh trang 1am sang, dién tdm do va cac xét
nghiém co ban thi si€u &m Doppler tim ¢6 vai tr0 quan trong trong danh
gia két qua ngan han va cai thién két qua sau CRT.Cu thé:
1. Sir dung siéu Am Doppler tim dinh gia két qua ngin han caa
phuwong phap CRT, sau 6 thang theo doi cac kich thwéc tim giam,
chirc ning tim ting, giam tinh trang mat dong b{ tim.
1.1. Kich thuéc tim giam

- Vs giam 171,46 + 70,14 ml xudng 134,44 + 66,55 ml, (p < 0,0001).

- Ds giam 61,67 + 8,89 mm xudng 55,98 + 11,13mm (p < 0,0001).

- That phai: 26,52 + 5,91mm xudng 24,54 + 3,67 mm (p < 0,01).
1.2. Chirc ning tim ting

- EF tang 27,01 £ 5,96% lén 34,81 £ 7,62% vdi p < 0,0001.

- LVVdP/dt: 529,98 + 227,41 mmHg/s 1én 641,51 + 242,55 mmHg/s



26

(p <0,05)
* H¢ VHL gidm 7,60 + 4,23 cm? xudng 5,36 + 3,3 cm” (p < 0,0001)
1.3. Tinh trang mit dong bg giam: MPB hai that: truéc 62,5% - sau
CRT: 43,75% MBDB trong that trai: truéc CRT: 58,33% (DI = 43,73 £
24,18 ms), sau CRT: 25,0% (DI = 26,23 + 11,34 ms), p < 0,001.
1.4. Siéu am Doppler la mjt tiéu chi dinh gia tinh trang dap irng tot
hay khong voi CRT: Dép ing tot voi CRT

- Tiéu chuan giam it nhat 1 d6 NYHA c6 82,7 %

- Tiéu chuan ting EF > 20%, c0 68,75%

- Tiéu chuan giam Vs > 15% c6 52,08%
2. Siéu 4m tim giup tim vang khir cwe chim nhit dé ciy dién cuc
xoang vanh bwdéc dau cai thién ti 1€ dap &ng véi CRT (p > 0,05).

- Vi tri dién cyc xoang vanh thich hop nhat 1a ving co tim c6 thoi
gian khir cyc ch@m nhat trén siéu am mo co tim.
2.1. Cdi thién kich thwdc va chirc ndng tim sau 6 thdang theo doi

- Vs nhém c6 dién cuc thit trai phi hop du béo cua siéu 4m tim:
130,03 + 56,90 ml, nhém khong phu hop: 146,31 + 89,25 ml

- Ds: 55,45 + 10,31mm ¢ nhoém c6 dién cuc xoang vanh phu hop du
bao cta siéu am, nhém khong phu hop: 57,38 + 13,44mm.

- EF tang & nhom phu hop vi tri: 35,24 + 7,48% so véi 33,64 £
8,18% ¢ nhom khong phu hop vi tri.
2.2. Cdi thién finh trang ddp irng tot tvéi CRT sau 6 thang theo doi

- Tiéu chuan giam Vs > 15%, c6 54,29% nhom phi hop vi tri
dién cuc con nhom khong phu hop chi ¢6 46,15% (p = 0,43).

- Tiéu chuén tang EF > 20%, nhom c6 vi tri di€n cyc xoang vanh
phu hop: 71,43%, nhom khong phu hop: 61,54% (p = 0,37).

KIEN NGHI
- Si€u &m Doppler tim 1a phuong phap tham do khong chdy mau dung
dé theo ddi két qua cdy may tao nhip tai dong bo.
- Siéu am Doppler md co tim gitp danh gia tinh trang MPB trudc
CRT, tai dong bo sau CRT va tim viing khtr cuc cham nhat dé hudng
dan dat dién cuc xoang vanh, budc dau ting dap ung tbt véi CRT.
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ABBREVIATE

STT Abbreviate Original

1. CRT Cardiac Resynchronization Therapy
2. SPWMD Septal Posterior Wall Motion Delay
5. TDI Tissue Doppler Imaging
6. EDV End diastolic volume
7. ESV End systolic volume
8. MR Mitral regurgitation
9. EF Ejection fraction
10. NYHA New York Heart Association Functional

Classification
11. VV delay Ventriculo — ventricular delay
12. AV delay Atrioventricular delay

13. ECG Electrocardigraphy
14. IVMD Inter ventricular Motion Delay
15. LV Left ventricular

INTRODUCTION

Heart failure is increasingly becoming a serious health problem
with morbidity rate of 1-2% of the population in developed country and
leading to health problems for the elders. Along with the gradual
increase of life expectancy and cardiovascular diseases such as
hypertension, coronary heart disease, metabolic disorders, the rate of
patients with heart failure incidence is increasing every year.

Although there are many new drugs treatment of heart failure, such
as the type of ACE inhibitor, beta-blockers or AT1 inhibitors, we are
still unable to control the mortality rate and improving the life quality of
many patients. In Vietnam, According to the Statistical Yearbook of the
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medical management department of Health in 2015, the rate of death
from heart failure in 2013 is 0.51% of the total number of deaths from
all causes, ranking 10th in the cause of deaths.

Since the 1990s, the advent of the methods implanted pacemaker
resynchronization (CRT) has gradually opened up a new era in the
treatment of heart failure. The development of the CRT also offering
some new issues related to the pathogenesis of heart failure, especially
in the state of myocardial restructuring and myocardial dyssynchrony .
Dyssynchronization is at 20-50% of heart failure patients. Before, QRS
wide is dyssynchrony patient selection criteria for CRT. However, with
30-40% of patients do not respond to CRT.Many studies have
demonstrated that electrical dysynchony does not really correlate with
mechanical dyssynchrony. Therefore, there has been, a number of
technical diagnostic imaging to assess nascent mechanical
dyssynchrony in heart failure patients, especially Tissue Doppler color
coding - a new and promising cardiography

We conducted the study “Echocardiographie study in evaluating
results cardiac resynchronization therapy (CRT) treatment of severe
heart failure” with two aims:

1. Short-term result evaluation of the cardiac resynchronization
therapy (CRT) method in treating severe heart failure.

2. Research the applicability of Tissue Doppler Imaging to
optimal coronary lead placement in the cardiac resynchronization
therapy (CRT).

Thesis layout: The thesis consists of 149 pages (excluding
appendices and references) with 70 tables, 16 charts and 29 pictures,
4 diagrams. There are 159 references including 10 documents in
Vietnamese and 149documents in English. Introduction: 03 pages,
overview: 42 pages, objects and methods: 14 pages, study results: 44
pages, discussion: 42 pages, conclusion: 03 pages and petitions: page
01.
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Chapter One
OVERVIEW

1.1. DYSSYNCHRONIZATION IN HEART FAILURE and CRT
1.1.1. Electrical asynchrony

Normal electrical activity began in the sinus node, then spreads to both
atrial and AV node with impulse conduction time in the atrium all around
100ms. In heart failure, the phenomenon of restructuring electrically and
mechanically is the main reason leading to the delays in conduction.

1.1.2. Mechanical asynchrony

The delayed electrical activation is causing the disturbances to the
physiological relationship between atrial and ventricular contractions.
Consequently, hypertrophic cardiomyopathy, the heart chambers stretch,
interstitial fibrosis and changes in geometries shape of the heart (becomes
spherical). There are 3 types of mechanical dyssynchronization of the heart,
which are: auriculo — ventricular dyssynchronization, interventricular and
intraventricular dyssynchronization.

1.1.3. CARDIAC RESYCHRONYZATION THERAPY (CRT)

Implanted cardiac resynchronization pacemaker opened up a
therapeutic approach for patients with heart transplantation who cannot
receive or do not want a heart transplant. Cardiologists implant the
pacemaker and adjust the stimulation periods at different electrodes to
obtain the utilized interval between the atria and ventricles, and inter -
ventricular and left ventricular regions of the heart muscle.

1.2. VALUE DYSSYNCHRONYZATION METHODS
1.2.1. Electrical asynchrony

There are many methods of assessment out of sync, from simple to
complex:

- ECG routine: Patients were considered to have electricity
dyssynchronization as QRS width > 120ms on the surface ECG.

- Mapping myocardial electrophysiological methods using 3D
techniques can build a map of the heart's electrical activity details such
as catheters to determine the earliest and at the latest electrical activity



1.2.2. Mechanical assynchrony
1.2.2.1. Echcardiography

Based on the slow contraction between two regions: septal and left
ventricular, the following (SPWMD - septal Posterior Wall Motion
Delay) is measured from the starting point to the location QRS on
diabetes advocacy to the maximum position of the ventricular septal
and the left ventricular systole in longitudinal section next to the left
breast.

*2D echocardiography dyssynchronization by 2 method: Centerline
approach and Velocity vector imaging

Doppler pulse : the time delay between two ventricular contractions
(Inter ventricular Motion Delay-IVMD) = R-AVO - R- PVO

A doppler ultrasound pulses through the mitral valve is also used to
determine the dyssynchronization between the left atrium and left
ventricle. Doppler pulse wave through the normal mitral valve consists
of two components E wave and A wave, a total time of the E wave and
the A wave (the left ventricular ejection time) accounted for about 40-
50% cardiac cycle time. When there is a dyssynchronization between
the atria and ventricles, this time reduces.

1.2.2.2. Tissue Dopper Imaging (TDI):

Doppler myocardial tissue is also based on principles similar to the
principles of informed Doppler. However, due to tissue cardiac move in
very low velocity in order to obtain images of myocardial tissue
Doppler, the attitude has been to use filtering methods to eliminate the
Doppler velocity signal and amplify the signal high low velocity.

Some parameters dyssynchronization assessed by TDI:

- Time from start QRS to peak systolic velocity (Ts).

- ATs: Difference 2 Ts of the respective segment.
1.2.2.3. Echocardiography 3D real-time

Allow analysis of regional volume of left ventricular function with
left ventricular mass in the reconstructed 3-D images, which allows
determination of dyssynchony by comparing the time to reach the
minimum volume of the left ventricle



1.2.2.4. Other methods:

MRI 3D resolution, myocardial scintigraphy, cardiac nuclear
radioactive capture (PET) and computed tomography single photon
beam line (SPECT) ... also allow assessment of ventricular MDB status
but there is ongoing research.

1.2.3. Tissue Dopper imaging to dyssynchrony in cardiac
resynchronization therapy.

North American Heart Association principal dyssynchrony indices
associated with response to CRT

Intraventricular longitudinal: opposing wall delay, two site: >
65ms; Maximum wall delay, 12 site: > 100ms; Yu index > 33ms

Interventricular dyssynchrony: Doppler > 40ms

Chapter 2
SUBJECTS AND METHODS

2.1. POPULATON STUDY

We studied 48 patients with severe heart failure, with EF < 35%,
have been receiving optimal medical therapy but still with severe heart
failure condition, NYHA class Il - IV, with synchronized mechanical
loss on Doppler ultrasound, implanted resynchronization pacemaker at
the Institute of Cardiology heart at Bach Mai Hospital from October
2008 to July 2015.

2.1.1. Inclusion criteria

Patients receive a CRT implementation at the National Heart
Institute in Vietnam with specification and recommended by the ACC /
AHA 2008 and guidelines on implanted pacemakers of Vietham Heart
Association (2010): The patient was diagnosed as clinically severe heart
failure clinical (NYHA 111 - VI); EF < 35%; Sinus rhythm

- Optimal medical therapy: use of ACE inhibitors, aldosterone
resistance,  receptor blockers for at least 6 months.

- QRS > 120ms

- Agreed to participate in the research



2.1.2. Exclusion criteria

New myocardial infarction (under 3 months) ; Heart failure
progression. Patients with heart failure causes can be treated radically
by surgery such as heart valve replacement, coronary bridge owners.

Incidence of cerebrovascular under 6 months.

Over 85 years;

2.3. STUDY DESIGN - SAMPLING METHOD

Descriptive study, prospective, longitudinal tracking over time and
sampling convenient time.
2.2. STUDY METHODS

Clinical examination: separated medical records, determine the
extent of heart failure, difficulty in breathing, heart failure, pulmonary
moisture ran.

2.2.1 Basic tests: ECG; Blood chemistries: Pro BNP, urea, creatinine,
SGOT, SGPT; XQ cardiopulmonary straight
2.2.2. Echocardiography for all patients

The parameters for ultrasound are in accordance with the guidance
of ultrasound Society United States (2008) on tissue Doppler imaging
Philips iE33. Examined in the following order:

* Echocardiography TM: Dd: diameter end-diastolic left
ventricular, Ds: diameter end-systolic left ventricular, EF: left
ventricular ejection fraction, A Time on TM

* Echocardiography 2D

Calculate the volume and left ventricular ejection fraction by the
method of Simpson 4 suites and 2 suites. Measuring left ventricular
volume and end systolic diastolic, EDV and ESV (Biplane).

*Echocardiography pulle

- Cardiac output (CO).

- As of the time delay between two ventricular conductions: through
pre-ejection time (time from the R wave foot to right ventricular ejection (R
- PVO) and to the left ventricular ejection (R- AVO).

* Continued echocardiography: measure the pressure across the
tricuspid and pulmonary artery; LV dP / dt

*Echocardiography pulle — color: assess the condition of r egurgitation
Grade MR



* TDI: Tei index by TDI

Ts of 12 myocardial regions (6 base and 6 midde) in 3 chamber: 2
chamber; 3 chamber; 4 chamber

ATimeTM,; Filling time mitral valve; SHOHL; R - PVO; AVO R-
;dP /dt, Ts, ATs, DI: Ts-SD

Prediction LV leads placement e. Electrode placement locations

will correspond to the latest contraction. Specifically as shown in Table
2.1.

Table 2.1. TDI and optimal left ventricular pacing site in CRT

Pacing lead position

Anterio (A) Lateral (B) posterior (C)
Maximal Anteroseptal — mid | Anteriolateral— Inferior - mid
mechanical mid
delay Anteroseptal — base | Anteriolateral— Inferior — base

base
Anterior — mid Posterior — mid Inferoseptal — mid
Anterior — base Posterior - base Inferoseptal — base

2.2.3. Implanted Resynchronization pacemaker
Optimized location of implanted pacemaker:

Electrodes implanted ventricular is divided into 3 areas, which are the
anterior (A), lateral (B) and posterior (C). Your doctor will choose the
location for intervene branch coronary venous based on the actual anatomy
condition to flow into the region to place the coronary sinus electrode on
the most suitable areas

2.2.4: TDI after CRT

+ Patients with Cardiac Echography is done with all the parameters as
we did before CRT at 1 week, 1 month, 3" months, 6" months.

2.3. Statistical analysis:

The data are collected in detailed clinical form and
echocardiography data is collected in the form of ultrasound results.

- The data is processed using SPSS 17.0 software (SPSS Inc South
Wacker Drive, Chicago, IL) and Stata 12.
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Chapter 3
RESULT

3.1. PATIENT BASELINE CHARACTERISTICS

We have studied 48 heart failure patients implanted re-sync
pacemaker at the Vietnam Heart Institute including from October 2008
to July 2015: male 39 (accounting for 81, 25%) and 9 female patients
(representing 18.75%).

3.1.1. Patient clinical characteristics

In our group of patients, three patients with heart failure are due to
ischemic heart disease, the rest are patients with heart failure due to
dilated cardiomyopathy or bad-controlled hypertension.

Table 3.1: Patient clinical characteristics

Parameter Mean + SD and ratio % (n=48)
NYHA class 3,25+0,64
DBP (mmHg) 108,44 + 16,22
Heart rate 82,83 £ 15,60
Hyperhepato(%) 33,33%
Edema (%) 18,75%
Rale in lung(%) 22,92%

3.1.2. Patient paraclinical characteristics

All our patients have a form of left bundle branch block on the
ECG, QRS width 156.83 + 22.19 average ms. Ratio QRS > 150ms :
56,75%; QRS < 120 ms: 12,50%; 120 to 150 ms: 31,25%

Indicator Pro BNP is 814,36 + 1110,74 pmol/l , SGOT : 54,31 +
92,21 Ul, SGPT: 60,29 £ 129,16 Ul are increasing

3.2. CHARACTERISTICS OF ECHOCARDIOGRAPHY AND AFTER 6
MONTHS CHANGE TRACKING

We monitor changes in these parameters at 1 week, 1 month, 3
months and 6 months point after CRT.
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3.2.1. Change the size and cardiac function after CRT assessed by
echocardiography

3.2.1.1. Changes in heart size
After CRT to 6 months, EDV, ESV, Ds, MR was significantly

improved.

Table 3.2: Changes in heart size after 6 month follow-up

Parameter Mean £ SD P
Before CRT (n = 48) After CRT (n=48)
LA (mm) 44,65 + 7,96 44,21 + 7,86 0,15
Dd (mm) 71,46 + 9,24 66,88 £ 10,46 0,0004
Ds (mm) 61,67 + 8,89 55,98 + 11,13 0,0000
EDV (ml) 229,73 + 87,07 200,35 + 81,17 0,005
ESV (ml) 171,46 + 70,14 134,44 + 66,55 0,0000
RV (mm) 26,52 +5,91 24,54 + 3,67 0,0022
MR area (cm?) 7,60 + 4,23 5,36 + 3,30 0,0000

3.2.1.2. Changes in left ventricular systolic function
Increased function of the left ventricular systolic is an indicator of

response to CRT

Table 3.3: Changes in LV systolic function after CRT 1 week

Paremeter Mean £ SD P
Before CRT (n=48) | After CRT (n=48)
EF mean (%) 27,00 5,96 31,50+5,81 0.0000
Tei TDI 0,55+0,13 0,54 +0,14 0,033
LV dP/dt (mmHg/s) 529,98 + 227,41 576,80 + 204,54 0,013

Left ventricular ejection fraction increased with time tracking.
Before CRT: 27,01 + 5,96%; After 1 week: 31,50 + 5,81%; After 1
month: 33,37 + 6,65%; After 3 months: 33,37 + 6,65; and 6" month:

34,81 + 7,62%.

3.2.2. Changes dyssynchronization:
3.2.2.1. Inter ventricular

In the 6 months of tracking, positive significance could be seen.
There are out of sync when the index IVMD > 40ms.
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Table 3.4: Changes in the rate of dyssynchronization

Ratio (%)
Dyssynchrony Before 1" 1% 3" 6™
CRT week month month month
Interventricular 62,50 41,67 41,67 45,83 43,75
Intraventricular 58,33 27,08 20,83 20,83 25

3.2.2.2. Changes Dyssynchronization in the left ventricle.

We take ATs peak velocity time between the two segment related
to determine the dyssynchronization.

Table 3.5: Change LV dyssynchronization after 6 months

Mean + SD
Before CRT 6 ™ month

Paremeter (n = 48)(ms) (n = 48)(ms) P
A Ts septal — lateral base 56,23 53,35 | 42,15 + 28,99 1,00
A Ts septal — lateral mid 60,10 £ 46,17 | 52,06 + 37,96 0,88
A Ts septal — posterior base 69,02 £48,14 | 39,23+ 30,97 | 0,033
A Ts septal — posterior mid 75,50 £ 60,97 | 39,60+ 31,03 | 0,00003
A Ts anterior — inferior base 56,48 £ 45,71 | 45,94 + 30,55 1
A Ts anterior — inferior mid 64,90 + 50,15 | 45,93 + 27,66 0,31
Ts - SD (DI — 12 segments) 43,73+ 24,18 | 26,23+11,34 | 0,00004
SPWMD 102,04 +51,59 | 86,04 + 26,77 0,01

After 6 months, LV dyssynchronization improved. At the point of 1
week, 1 month, 3 months after CRT these areas are also possible to re-
synchrony.

DI index decreased from 43.73 + 24.18 ms to 26.23 £ 11.34ms (p =
0.00004).After 6 months, only 25% of patients LV dyssynchronization
compared to the previous 58.33%.

3.2.3. Reponse cardiac resynchronyzation therapy
3.2.3.1. Reponse cardiac resynchronyzation therapy for change NYHA

Like other studies, we evaluated the clinical improvement in
patients > 1 degree through changes NYHA, with 82.70% (56.25% +
29.17%) patients response after CRT

3.2.3.2. Reponse cardiac resynchronyzation therapy for change Vs
Response after CRT is when there is a decrease of 15%. In the left
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ventricular end-systolic The results reported as in Table 3.6
Table 3.6. Reponse CRT for change EVS and EF

Ratio (%)
15 week 1% month 3™ month 6 ™ month
TEF | LVs | 1 EF | |Vs | 1EF | | Vs | 1 EF | Vs

Non - reponse 50 62,50 | 37,50 | 50.0 50 | 62,50 | 37,50 | 50.0

Reponse CRT 50 37,50 | 62,50 | 50,0 50 | 37,50 | 62,50 | 50,0

3.2.3.3. Reponse cardiac resynchronyzation therapy for change EF

Patients are considered to have a good response after CRT when
the criteria EF > 20%. As shown in Table 3.6, the good respondant rate
is increasing through the time we recorded the results.

3.2.4. Death situation : we had 6 patients died, accounting for 12,5%
3.3. IMPROVEMENT RESPONSE FOR CRT AND LEFT
VENTRICULAR LEAD LOCATION
Although we try to get coronary sinus electrode position consistent
with echocardiography, only 72.92% (35/48) of the patients possess the
fit between actual coronary sinus electrode positions and guided by
echocardiography. We analyzed differences response CRT in these
patients in 2 group.

3.3.1. Comparison of clinical characteristics between groups and
subclinical coronary sinus electrodes with control

We look for differences in clinical parameters and ultrasound
between implant placement group match and mismatch in Table 3:7.

Table 3.7: Parameters before CRT between the Concordant and
control coronary sinus electrode position

Parameter NS =

Concordant (n=35) | Non - Concordant (n=13)
EVS (ml) 165,08 + 79,48 173,83 + 67,46 0,79
EF mean(%) 26,95 + 4,91 27,15 + 8,39 0,71
Ds (mm) 60 + 10,78 62,23 + 8,17 0,31
QRS (ms) 155,83 + 21,15 159,54 + 21,15 0,68
MR 7,31 +3,43 7.70 £ 4,52 0,98
DI 44,32 + 25,26 42,11+ 21,86 0,72
Dyssynchrony 55,23 + 30,70 57,69 + 60,04 0,41
interventicular
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Table 3.8: Echocardiography parameters between the Concordant
and control coronary sinus electrode position after CRT 6 months

X+SD
PRI Concordant Non - Concordant P
(n=35) (n=13)
EVS (ml) 130,03 + 56,90 146,31 + 89,25 0,84
mean EF(%) 35,24 £ 7,48 33,64 +8,18 0,33
Ds (mm) 55,45 + 10,31 57,38 + 13,44 0,63
MR 5,21+ 3,43 5,74 + 3,02 0,38

No significant differences in these parameters between the two
groups when tracking

3.3.2. Comparing the response CRT between Concordant and
control coronary sinus lead position

With EVS decrease > 15% after CRT to analyze the two groups of
patients with coronary sinus lead position Concordant and non -
Concordant position on tissue Doppler ultrasound.

Table 3.9: Reponses with CRT between the Concordant and control
coronary sinus electrode position

Ratio (%)( p > 0,05)
After 1 week | After 1 month | After 3 month | After 6 month
1EF | |[EVS | t EF | |EVS 1EF | |EVS | 1 EF | |[EVS
gg;‘c'or dan | 5358 | 3077 | 6154 | 6154 | 6154 | 6154 | 6154 | 46,15
Concordant | 48,57 40 62,86 | 45,7 62,86 | 51,43 | 71,43 | 54,19

When tracking the status of the response to CRT through increased
ejection fraction EF > 20%, we find suitable group to 71.43% positions
responsive patients after 6 months of control group, only 61.54% of
patients had response CRT, but not significantly different (p> 0.05).

3.3.3. Comparing resynchronization between LV lead concordant
group and control group.

After CRT, dyssynchronization is improved.
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Table 3.10: Resynchronization between the Concordant
and control coronary sinus electrode position

Ratio (%) (p > 0,05)
Concordant (n=35) Non - Concordant (n=13)

Time | Interventricular | Intraventricular | Interventricular | Intraventricular

Dyssynchrony | Dyssynchrony | dyssynchrony Dyssynchrony
Before 65,71 60,0 53,85 53,85
CRT
After 1 42,86 28,57 38,46 23,08
week
After 1 42,86 25,71 38,46 7,69
month
After 3
month 42,86 28,57 53,85 7,69
After 6
month 48,57 31,43 30,77 7,69

Dyssynchrony was significantly reduced in the both groups, but no
difference between the 2 groups.

After of follow-up, we had 6 patients died, accounting for 12,5%

Chapter 4
DISCUSSIONS

4.1. PATIENT CHARACTERISTICS
4.1.1. Patient characteristics

In our study, 81.25% of patients were male, 18.75% were female,
the ratio male / female is about 4/1. The average age is 55.79 + 12.07
years old. This ratio is much lower than the other studies from foreign
countries but similar to the inbound study. To explain for this situation
simply because patients from foreign countries have high rate of
coronary artery disease, while the patients in our study are with CRT
due to dilated cardiomyopathy.

4.1.2. Patient echocardiography characteristics

The large clinical trial around the world on the effectiveness of
treatment CRT are all based on keep track of the left ventricular
diameters, left ventricular volume and LV EF. In addition to the index
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of the left ventricle, we recorded more of the patient’s past statistics
regarding mitral Doppler to assess left ventricular diastolic condition in

Table 3.2

Table 4.1. Comparison of echocardiographic parameters for studies
Studies Dd (mm) | Ds(mm) EVD (ml) EVS (ml) EF (%)
ECHO -

CRT 66,7 +7,7 KBC KBC KBC 27457
MIOACLE | 75696 | KBC | 322£100 | 248493 | 242%65
E'}L‘;I;‘ Nhw | 70,81+9,63 | 61,83£9,54 | 270,17483,51 | 199,74+71,51 | 24,57+6,13
our 71,46%9,24 | 61,67+8,89 | 229,73+87,07 | 171,46270,14 | 27,045,96

4.1.3. Out of sync and the factors affecting the assessment out of
sync with tissue Doppler

We analyzed the time to reach maximum velocity of concerned
systolic wave myocardial regions. Comparison parameters out of sync
between the studies are as below in Table 4.2.

Table 4.2.Comparison of echocardiographic synchronization

Mean + SD
Method Donatto | Fabian Knebel Kristiansen | Ngu yen Thi Our
Duyén
SPWMD | 513+101 | 129,5+106,3 No 138,91+ 56,23 | 101,7+53,85
announce
DI(TDI) | 6019 | 56,1+405 100 50 | 138,78+ 91,55 | 43,73+4,18

The results of the status of the dyssynchrony research vary
widely. Even in the same study, the distribution index also appears to be
single and unfocused. There are some reasons that could be leading to this
situation. Firstly, the patients in the study had different dyssynchronization
situation. Secondly, SPWMD measured on TM echocardiography is
restricted when the left ventricular has poor contractions, which then
caused subtle co earliest position. Thirdly, on TDI, the absolute value of the
velocity of myocardial changes with wide margin. The design studies
focused on changes of the parameters of the patient over time to assess the
effects more precisely resynchrony.

Before CRT, the ratio of dyssynchrony under different methods in

patients was much different. This situation is due to the patients not
only focus on one of two segments but rather any of the heart
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muscle. DI index was studied by Yu is the standard deviation of the 12
regions myocardio by TDI. The index is calculated on the level of each
region and amount mucles helps eliminate the error.

Factors affecting the results of TDI are the condition of a too large
chamber causing difficulty in obtaining appropriate scanning
angle. Another factor also affects image quality in ultrasound evaluation
is out of heart rate. When the heart rate over 120 cycles / minute, QLAB
analysis will not be conducted.

4.2. ASSESSMENT RESULTS OF CULTURE CRT
4.2.1. Improved size and MR after CRT

Shortly after 1 week of implanting the pacemakers, the heart size was
significantly reduced. After 6 months, the heart size decreased significantly
compared to before transplantation (Table 3.2). Our results are the same as
those of the authors in the world and in Vietnam.CRT reduces
dyssynchronization in the interior, which then help reduce MR, EDV, EDS,
and EF.

To explain for the significant reduction in the heart’s size, we
figure it to be effect mechanism of the pacemakers. The pacemakers
help reduce left ventricular filling pressures, mitral valve openings and
increase diastolic filling pressures.

MR is a negative prognostic factor in patients with heart
failure. CRT work to reduce mitral valve openings. As well as left
ventricular volume, the research around the world as well as our
research show a reduction in the level MR significantly after CRT

Table 4.3.Comparison of changes in EVD, EVS and MR

Parameter
2
Studies EVD (ml) EVS (ml) MR (cm*?)
before after before after before after
CRT 6 month CRT 6 month CRT 6 month
Donato 250 + 68 226+ 64 190 +58 150+52 | 78450 | 4544
Kristiansen 226 + 69 193 +72 172 £ 55 135+ 60 no No
YulJia Liang ** | 181 +56 168 + 62 135+ 48 114 +52 | 38 £18* | 32 +20*
Our 229,73+87,07 |200,35+81,17(171.46+70,14 |134,44+66,55| 7,6+4,23 | 5,36%3,3

Yu Jia Liang (Hong Kong) has conducted a study on 106 patients
with CRT. The purpose of the study is to assess the improvement of
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MR pre-systolic and end-systolic after CRT. This study has confirmed
mechanisms help reduce MR of the CRT.

4.2.2. Improve heart function after CRT

4.2.2.1. Improve left ventricular systolic function.

The desire of the researchers when applying the CRT method was a
better heart function of the patients. Therefore, a large number of big-
scale studies assess the left ventricular function.

Table 4.4. Improvement of the Left ventricular function.

Parameter
Studies EF (%) dP/dt (mmHg/s)
Before after Before after
YulJialLiang | 27x6 34 £ 8* 695 + 258 808 + 291*
Donato 25+5 35+ 5% 544 +94 717 + 158*
Alan D.W 26+5 39 +10* 536 + 99 599 + 126*
Our 27,0+ 5,96| 34,48+7,62* | 529,98+227,41 | 641,51+242 55*

EF parameter in our study has also increased significantly and is on
average with the other similar studies in term of value. Our patients also
had significant improvement in ejection fraction immediately after CRT
and maintained until the end of follow-up period. This result is
consistent with the study of change in instant and long-term patients
with severe heart failure treated with CRT.

4.2.2. Improve dyssynchronization after CRT

4.2.2.1. Improved electricity dyssynchrony

In our study, 100% patients are with left bundle branch block in
the form of ECG. Patients with QRS above 150ms accounted for
56.75%, QRS width of 156.83 + 22.19ms. With CRT, QRS was
narrowed to 128.87+ 22.41 ms, the difference with p <0.0001. Such
signs of losing electrical synchronization clearly improved after CRT.

4.2.2.2 Improved interventricular dyssynchrony

Interventricular dyssynchrony is adjustable by programming the
machine so after successful implantation of the machine, the doctor will
adjust to create a synchronized contraction between the two
ventricular. Resynchronization of the ventricles is quite effective.
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Table 4.5. Resynchronization interventricular in studies

. V-V dela P
Sz Before Xfter CRT
Martin Penika [52] 84 + 37 43 £176 <0,05
Fabian Knebel [106] 54,7 + 26,8 34,4+ 23,8 0,09
Our 55,9 + 40,05 35,41 + 19,93 0,0004

Immediately after CRT, discordant rate reduced to 18.2%. After 6
months only 43.75% of patients had | sync two losses (Table
3.4). Effectively improve interventricular dyssynchronization after CRT
is clear and well maintained after 6 months follow-up.

4.2.3. Improvement in left ventricular dyssynchronization after
CRT and factors affecting.

Pacemakers help the left ventricle function simultaneously, so it
will help reduce the dyssynchronization intra the left ventricle. About
the out of sync location, our research show signs of dyssynchronization
between septal the left ventricle the most, also the re-sync effect is also
the best in this area (Table 3.4). Many factors affect the intraventricular
resynchronization. First is the placement of the left ventricular lead. The
appropriate location to place the LV lead is where the slowest
contractions in the LV happen. If placed in this area, the pacemaker will
help slow-contracted heart muscle to operate simultaneously with other
regions, bringing hemodynamic effect.

Kristiansen studied 103 patients (2012) to find areas with
the position where myocardial electrical activity is slowest. Patients
were monitored 6 months after CRT, the team has a very good fit with
CRT response to 51 patients (76%) compared to the other group only 13
patients accounted for 45% (p = 0.003). CRT improved results when the
lead position in line with the corresponding slowest segment by TDI.

Study the anatomy of the coronary venous system, the authors
found that the coronary venous system has many side branches,
diameter and position of the branches are not the same in each
person. So to find a suitable branch coronary vein to implant left
ventricular electrode is not simple. For simplicity and mapping
electrode placement, author Jagmeet P. Singh has launched partition
placement corresponding heart areas between the coronary venous
shooting, ultrasound and surgery. In this study, we applied the electrode
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dividing for the left ventricle of the same author Singh.

We also use the Yu index (DI), calculated by the standard deviation
of 12 myocardial regions to monitor the re-synchronization of the left
ventricle. The results have improved remarkably following the DI index
pacemaker implanted with p <0.01 immediately after implantation and
more after 6 months with p = 0.0001. We refer to these studies, which
used this index with the results reported in Table 4.6

Table 4.6. Improve intraventricular dyssynchronization

Parameter Dohi K Fabian Our
Knebel
ATs septal — posterior, 249 + 94 KBC 75,5 + 60,97

before CRT (ms)

ATs septal — posterior, after | 137 + 136* KBC 39,60+31,03**
CRT (ms)

ATs septal — lateral, before KBC 100,9 = 60,10+ 46,17

CRT (ms) 71,4

ATs septal — lateral, after KBC 741+615 | 52,06+ 37,97

CRT (ms)

DI before CRT (ms) KBC 56,1 + 40,5 43,73 £24,18

DI after CRT (ms) KBC 48,5 + 30 26,23+11,34**

A study by Anna Catherine on 761 patients, which has large
number of patients also used ultrasound to assess myocardial tissue of
myocardial status from the study MADIT - CRT. Some patients
received only the standard deviation of 12 regions (DI) by the peak
systolic velocity to determine syssynchony like ours. Results showed
that after 1 year of follow-up, the patients in the CRT group has made
an better improvement on the dyssynchrony and left ventricular
contractility than implanted ICD-only group. Regarding the percentage
of patients receive the re-sync treatment in the left ventricle, before
treatment 58.33% of patients have ventricular mechanical dyssynchrony
but after 6 months, that number reduce to only 25%. We believe that
this situation is due to several reasons. Firstly, there is no complete
conformity between the placement of the coronary sinus and the
mechanical dyssynchrony point. Secondly, patients can have many
dyssynchrony segments whereas pacemakers can re-synchrony only a
certain number of segments. Lastly, there is not an agreement in the
assessment between the ultrasound and the reality due to passive
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movement of the heart muscle near the mechanical contractions.
4.2 4 EFFICACY OF RESPONSE CRT

Multivariate analysis of 8 large centers showed that generally there is a
reduce by 38% for the patients regarding the risk of death from heart failure
after CRT (to 6.7% compared with the control group of 9.7%), but about
30% of CRT patients are without response. Most of the studies review the
level of response based on either clinical trials or ultra sound.

If only based on clinical trials, the PROSPECT experiment showed
that 66.9% of patients improved with NYHA > 1 degree. Our response
rate to CRT with the decreasing NYHA criteria is 82.7%.

If we take the decreasing EVS criteria > 15%, we only have
52.17% of the patients responsing to CRT (table 3.6). If we take the
standards increased EF > 20%, we have nearly 70% of patients response
to CRT (table 3.6).

Table 4.7. Respons CRT with standards EF increased > 20%

Studies Population study (n) Ratio (%)
Martin Penika 55 55
Jeroen J. Bax 25 75
Frederic A 85 72,9
Donato Mele 34 65
Our 48 68,75

Based on the improved EF, our study has a good response rate
similar to pacemakers research by some Americans but lower than the
studies of Frederic and Jeroen. This explains why we believe that due to
the response standard in the study of Frederic only increase by 10%,
while Martin took the standard is 25% and ours and Donato’s is an
increase of 20%.

However, 30% of the patients have not responded to this treatment.
The question is why those patients do not respond to CRT what is the
solution for this.

4.3. LEAD POSITION SELECTION AND RESULTS AFTER CRT

Not only improve heart function through learning mechanisms and
mechanical power, recent studies also indicate the changes in the cell level
after CRT. According to Frank B Sachse the changes in heart function in
patients who response to CRT has shown a change in the activity of
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receptors phospholamban. Currently, the study goes deeper into
researching the RGS2 and RGS3 genes in patients with dilated
cardiomyopathy; the yeast gene increases the ATP synthase-a. The enzyme
Cys 294 and Cys 103 increased in patients with heart failure and reduced
after CRT. Even at the cellular level, the results show solid base of pacing
method to re-sync. The response of CRT is a nature and long-term one.

However, there are patients who do not benefit after CRT. What is
the causes that led to this situation?

4.3.1 Measures to improve after CRT response

Around the world, there has been plenty of studies about solutions
to increase the response rate to CRT.

4.3.1.1. Impact after pacemaker implantation with optimizing AV and
VV delay

Studies around the world focus on adjusting the AV and VV delay
to acquire the best mechanical and electrical activity. A study in
Belgium by Henrarrd adjusts the V delay for 60 patients based on TDI,
resulting in significantly improved hemodynamic and LV EF.

4.3.1.2. Impacts when transplanting machine by optimizing the
position of left ventricular lead (coronary sinus).

Another study approach is to find the position of LV lead,
optimizing the ability to resynchronize from the transplanting machine.

Kristiansen using TDI to predict the slowest mechanical position
of the segment for appropriate LV lead, results increased by 9% of
patients respond to CRT (67% in group non concordant position and
76% in the group concordant positions) based on changing standards of
echocardiographic parameters. Ypenburg C. (2008) uses the ultrasound
methods used in cross-strain to find the slowest mechanical operations
on 244 patients analyzed. In terms of response to reducing the NYHA
requirement, if the whole group is 62% group then the similarity
between ultrasound and LV lead placement is 81%.

4.3.1.3. Impact before CRT with appropriate patient selection.

Although there has been enough understanding of the mechanism
as well as the trials trying to reduce the rate of non-response to CRT, we
cannot be sure that patients respond well or not after CR. Therefore, the
authors also sought to predict response to the pacemaker.
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Hamid has conducted an experiment with the QRS width after
CRT, resulting in 68% of patients with a response. Factors have
prognostic value in this study is the wide QRS (p <0.001) and decreased
QRS just after the pacemaker implantation (p = 0.001) or VTI (Ao) high
immediately after pacemaker implantation (p = 0.005). Maurizio
Gasparini and colleagues pooled analysis of 5 large studies with 3319
patients, in which the width of the QRS is 120 ms with 26% -149; from
150-199 ms 200ms 58% and above 16%. Mortality rates in 10 years are
in the order of 6.2%; 6% and 13.3%, but after CRT, patients with QRS
of 120 ms -149 had higher mortality rates than those with QRS> 200ms
with p <0.001, QRS> 150ms to predict responders.

4.3.2. Response to CRT in patients with LV lead concordant TDI
guided

With hope to find a method to reduce the rate of non-response to
CRT, we have developed studies using TDI and choose the slowest-
contracted myocardial region than any other region, and place the LV
lead (coronary sinus) in this area in hope of a better response
CRT. However, we only managed to place the LV lead as expected with
the 35/48 case. We have divided the patients into two groups, one is
patients with expected LV placement and the other is not.

These two groups of patients have similar clinical, ECG and
echocardiography criteria before CRT. Up to 6 months of following up,
we have also seen a reduction in volume of the EVS and MR, and an
increased LV EF, however these criteria still not a statistical
significance (table 3.8). Kristiansen conduct a study on 103 patients
with LV lead under the guidance of TDI, 72 patients with electrodes
placed in line with the expected location on TSI and 31 patients did not
fit. After 6 months of follow-up, there was no difference between the
two groups with NYHA of p = 0.23. However when considering the
criteria > 15% reduction and in this study, there has been an
improvement of 51% patients reduction while the mismatch is only a
45% difference with statistical significance p = 0.003. Re-sync
condition is different from 44% in appropriate group and 34% in the
group are not suitable for re-sync with p = 0.005. We analyzed and the
EVS reduced >15%, and the results after 6 months of follow-up, the
patients with concordant responsive accounted for 54.29%, while the
control group only has 46.15% (p = 0.43).
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After increasing EF criteria, the appropriate group to 71.43%
positions responsive group also unsuitable 61.54% (p = 0.37). Although
the difference between the two groups is not statistically significant, but
initial results indicate electrode positions placed on the slowest region
to better respond to CRT. Michael Becker also studied using ultrasound
strain to determine 17 regional myocardial then compared with
angiography to determine where to place electrodes in the most optimal
left ventricular CRT.

The reason for choosing this area is the same as our research. Then
Becker analyzed two groups of consistent and inconsistent position with
56 patients. The results of the group in response to CRT appropriate
electrode placement and inconsistent group was significantly different
position with p <0.001 vs criteria > 15% reduction and increased EF.

Compared to the world's research on the improvement between the
two groups meet appropriate CRT position and inappropriate
placement, the general trend when optimizing coronary sinus electrode
position, the response to CRT improved friendly (table 4.8).

Table 4.8: Comparison of changes EF in both groups concordant and
non-concordant position

Change EF (%) B
Studies Concordant Non - Concordant
Before CRT | After CRT |Before CRT | After CRT
Kristiansen 24+ 4 33+8 24+5 29+6 0,011
Berker 315 43 +6 307 376 0,0001
Our 26,95+4,91 | 35,24+7,48 | 27,15+8,39 | 33,64+8,18 | 0,33

Table 4:9: Comparison of changes EVS in both groups concordant
and non-concordant position

Change EVS (ml) P
Studies Concordant Non - Concordant
Before CRT | After CRT | Before CRT | After CRT

Kristiansen| 168 +53 123 + 56 181 + 60 161 + 60 0,003

Berker 211 £ 62 No 219 £ 57 No

Our 165,08+79,48|130,03+56,9|173,83+67,46|146,31+89,25| 0,84
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We designed the study according to the authors to look for a better
response for patients with CRT. Initial results indicate that there is little
left of the left ventricular volume, the increase in LV EF in the group
that has the appropriate electrodes positioned between the actual and
ultrasound guidance is higher than that of the inappropriate group,
although our research results are not statistically significant. The sample
size from some studies around the world are not large and there are also
some unclear improvement in some parameters but most of the studies
found significant differences in the following parameters in the two
groups CRT. In terms of response to CRT, we also noticed an
improvement over the response rate of both the group. Perhaps because
our patient population is not large enough for the researchers to split up
the group, therefore the difference is not clear enough.

CONCLUSIONS

Study 48 patients with severe heart failure pacemaker
resynchronization 6 months, we found the Doppler echocardiography
takes an important role in evaluating the short-term results after CRT
and improve outcomes after CRT. As follows:

1. Doppler echocardiography can accurately assess the short-term
results of CRT, heart size, function, and cardiac dyssynchrony
improve.

1.1. Heart size decrease
- EF from 27.01%:= 5.96 to 34.81 + 7.62%, p <0.0001.

- LVdP/dt:529.98+227.41mmHg/s to 641.51+242.55mmHg/s (p
<0.05)

* Mitral regurgitation: 7.60 + 4.23 to 5.36 + 3.3 cm? (p <0.0001)

1.2. Cardiac function increased EVS from 171.46 + 70.14 ml to
134.44 + 66.55 mL (p <0.0001).

- Ds from 61.67 £ 8.89 mm to 55.98 + 11,13mm (p <0.0001).

1.3. Dyssynchrony on tissue Doppler Imaging decreased after CRT
* Interventricular dyssynchrony: Before: 62.5% and 43.75% after

* Left intraventricular dyssynchrony: Before: 58.33% (DI = 43.73
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+ 24.18 ms), after: 25.0% (DI= 26.23 + 11.34 ms), p <0.001.
1.4. Doppler echocardiography evaluation response CRT
- 1 degree reduction NYHA: 82.7% response CRT.
- Standards increase EF > 20%, 68.75% response CRT.
- Standard EV'S > 15% reduction: 52.08% response CRT.

2. Compared with standard CRT treatment, the use TDI
echocardiography to the target LV lead placement improved
initial response CRT.

- Placement lead coronary sinus is the slowest myocardial in TDI.

2.1. Compared with standard CRT treatment, the use TDI
echocardiography to the target LV lead placement improved the size
and cardiac function after 6 months.

- EVS : 130.03 + 56.90 ml fewer 146.31 + 89.25 mL, (p = 0.84).
- Ds: reduced 55.45 + 10.31 mm at 57.38 + 13,44mm ( p = 0.63).

- EF increased in both groups, increased more positions is 35.24 +
7.48% compared to 33.64+ 8.18% p = 0.33.

2.2. LV lead placement improved in response CRT 6 month.

- Standard EVS > 15% reduce, concordant: 54.29% and control
group: 46.15% (p = 0.43).

- Standards EF > 20% increase, concordant group: 71.43% control
group: 61.54% (p = 0.37).

REQUEST

- Doppler Echocardiography is an exploration therapy used to
assess the cardiac resynchronization results.

- Tissue Doppler myocardial helps assess the slowest segment
before CRT, to guide the left ventricular lead placement, improve
results after CRT.





