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VAN DE

TLT 13 mét bénh tim bdm sinh phd bién nhat, trong d6 TLT don
thuan chiém t6i 20-25% trong cac bénh 1y TBS, tan suit mic TLT don
thuan trung binh thay dbi tir 1,5-3,5 trong 1000 tré ra doi con séng. TLT
phan quanh mang chiém khoang 75% céac loai TLT. Can thiép bit TLT
bang dung cu qua da di dwoc ung dung tir nim 1987. Pén nay,
phuong phap nay da c6 nhiéu tién bo vé k¥ thudt, cai tién dung cu va
trd thanh mét lya chon thay thé cho phau thuat. Nhugc diém cua can
thiép bit TLT phin quanh mang sir dyung cdc loai dyng cu kinh dién 1a
bién chig Bloc nhi that cép 3 con cao. Viéce cai tién va ing dung cac
thé hé dung cu mdi trong can thiép bit TLT phan quanh mang nhim
giam bién chung nay 1a xu thé chung trén thé gidi. Vi vay, ching toi
tién hanh dé tai: “Pdnh gid két qud trung han cua phwong phdp bit
thong lién thit bdng Coil - Pfin hodc dung cu mgt canh trong bit
thong lién thit phan quanh mang”, voi 2 muc tiéu sau:

(1) Dinh gid két qud trung han ciia phwong phdp bit thong lién
thit phan quanh mang bang Coil - Pfm hodc dung cu mot
canh qua dwong o ong thong.

(2) Tim hiéu cdc yéu 16 dnh huwong dén két qua ciia phwong phdap
bit thong lién thit phan quanh mang bang Coil - Pfm hodc
dung cu mét canh qua dwong éng thong.

TiNH CAP THIET CUA DE TAI

- Phuong phap can thi¢p bit TLT phan quanh mang bang dung cu qua
da da tré nén phd bién trén thé glO’l nhung ty 18 bién chimg Bloc nhi
thét cap 3 con cao khi sir dung cac loai dung cu kinh dién.

- Viéc sir dung hai loai dung cu méi la le—pfm va dung cu mot canh
trong bit TLT phan quanh mang nhim g1am bién chu‘ng Bloc nhi
thét cdp 3 1a mot hudng di méi ¢ Viét Nam va trén thé gioi.

NHUNG PONG GOP MOI CUA LUAN AN

Trén co s¢ nghién ctru 505 bénh nhan TLT phén quanh mang duogc
bit bing Coil-pfm hodc dung cu mot canh qua duong ong thong tir thang
10/2008 dén thang 10/2017, tai 3 trung tAm can thlep 16n ctia mién Bic
la Vién Tim mach — Bénh Vién Bach mai, Bénh vién Tim Ha N¢i, Bénh
vién Dai hoc Y Ha ndi, ludn 4n c6 mot sO d(’)ng g6p mai nhu sau:

Pay la cong trinh dau tién ¢ Viét Nam va mot trong nhung nghién
ctru tién phong trén thé gioi nghién clru vé tinh hiéu qua va kha thi
ctia phuong phap bit TLT phan quanh mang sir dung 2 loai dung cu
méi 1a Coil-pfm va dung cy mét canh.



Két qua nghién ctru trung han cua phuong phép da rat ra nhing
kinh nghiém v¢& lua chon phuong phap diéu tri cho cac bénh nhén
TLT phan quanh mang. Két qua ctia nghién ciru ciing cung cip thém
tai liéu tham khdo cho chuyén nganh Tim mach.

BO CUC CUA LUAN AN

Luan 4n day 136 trang kho gidy A4, dugc phan ra 4 chuong, trong
do: dat van dé 02 trang, téng quan: 46 trang, d6i tuong va phuong
phap nghién ctru: 10 trang, két qua nghién ctru: 31 trang, ban luén: 45
trang, két luan: 1 trang, kién nghi va dé xuét 1 trang.

Chuong 1: TONG QUAN
1.1. Bénh TLT phéan quanh mang.
1.1.1. Khdi mem, phén logi TLT.

a, Khai niém: Thong lién thét (TLT) dugc dinh nghia la mot t6n
thuong tim bam sinh (TBS) do khiém khuyet vach lién that (VLT),
¢6 thé do mot hay nhiéu 15 thong gitra tim that trai va tdm that phai,
tie 1a c6 thong thuong giita tuan hoan hé théng va tuan hoan phdi
qua 16 TLT.

b, Phan loai TLT theo giai phau: Theo hlep hoi phau thuét 16ng
nguc - Phiu thudt tim bam sinh phdi hop voi Hoi phiu thudt tim
mach 16ng nguc Chau Au TLT dugc chia lam 4 type:

* T ype 1:16 thong nim & phan duorng ra clia vach lién that phan
0, bao gom TLT phan phéu, TLT can dai dong mach, hay TLT phia
trén mao (supracrlstal)

* Type 2: Bao gom céc t6n thuorng lién quan den phan mang cua
véch lién that, nhitng t6n thuong nay co thé lan vé 3 thanh phan cua
vach lién that phan co. Vi thé ching con duoc goi bang thudt ngir
TLT phan quanh mang.

* Type 3: L thong nam & phan buong nhdn cua vach lién thit
phan co, dudi cac van nhi that con duoc goi 1a TLT phan budng nhan
hay nam trong ton thuong kénh nhi that chung.

* Type 4: Thong lién that nim Y phan bé cua vach lién that phan
co va hoan toan dugc vay boc bdi t chic co. Ton thuong c6 thé nam
& gan mom, giia, phla trudc hodc sau va co thé c6 nhiéu 16 thong.
L1.2. Giai phéu ieng dung cia TLT phan quanh mang lién quan
dén can thiép bit TLT.

Do phan mang cua VLT la mét vi tri ddc biét c6 li€n quan mat
thiét vé mat giai phau voi céc t6 ching ké cén nhu van dong mach
chu, duong dan truyen nhi that, van ba 14, du’orng ra that trai, do do
khi bit TLT phan mang can phai cha y dén cac cau tric:

24

Ratio of oversizing between device size and effective size of
VSD: Third-degree atrioventricular block occurs in the group of
patients treated with single-disk device having device size bigger
than effective size of VSD.
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- 1 patient has their Coil-pfm broken into 2 parts, however the two
parts are stable and there was no other abnormal signs. We decided to
continue to follow up this patient.

- 1 patient has late third-degree atrioventricular block and must be
implanted with permanent pacemaker.

* Shape of device.

There are 2 shapes of single-disk device after intervention: fully
expanded, and having waist.

So far, there are no publication determining the time when single -
disk device stops expanding after intervention. However, in our
research, patients having third-degree atrioventricular block were
those with their single disk device having neck after intervention.
Shapes of Coil-pfm devices are stable after intervention, and there is
only one case of coil fracture after 2 years.

CONCLUSIONS

By researching on 505 patients with perimembranous VSD treated
with single-disk device or Coil-pfm, we have reached following
conclusions:

1. Transcatheter closure of perimembranous VSDs with single-
disk device or Coil-pfm is a safe and effective method, with:

- High rate of success (96,6%).

- Low rate of complication (7,3%), in which rate of early third-
degree atrioventricular block is 1,3%, and late third-degree
atrioventricular block 0,2%, total rate of pacemaker implantation due
to third-degree atrioventricular block is 0,5%.

- Hemodynamic parameters are remarkably improved by time:
Size and functions of left ventricle, pulmonary artery pressure return
to normal states after intervention.

- Functional symptoms of patients are remarkably improved after
intervention and the patients return to normal life.

There is no case of death in this reseach.

2. Factors affecting outcome of intervention method;

- Aortic rim: Aortic rim being less than 2mm may increase rate of
failure of the procedure.

- Septal aneurysm: Aneurysm is a favorable condition, increasing
rate of success in the group with perimembranous VSD with aortic
rim being shorter tan 2mm.

* Type of device: Rate of success of single disk device is higher
than that of Coil-pfm. Rate of residual shunt in Coil-pfm group is
higher than that of single disk device group.

- Lién quan véi van dong mach chi: boi go dong mach chu.
Néu g0 dong mach chu dai, khi dung cu dugc ghép vao vi tri cla
TLT phan mang, no s& duoc ¢ dinh tot va khong cham vao van dong
mach chu. Néu g0 dong mach chu ngén, dung cu cé thé bit kin luéng
thong nhung gay ho chi do d6i vao van dong mach chu.

- Lién quan véi dwong ra thit trai: Khi dung cu duoc ciy ghép
vao vi tri cua 16 théng, né phai ap sat vach lién thit dé tranh can tro
duong ra that trai.

- Lién quan véi duong din truyén nhi thét: gén phan duéi cia
nut nhi that, doan dau cua 2 bo His. Trong bit TLT phan quanh mang,
dung cu c6 thé gay t6n thuong duong dan truyen dan t6i bién chimg
Bloc nhi that cap 3, day 1a mot bién chung trdm trong cua phuong
phép can thiép bit TLT.

- Lién quan véi van ba la: Khi TLT phan quanh mang lan sang
phin budng nhan, no6 s& lién quan gan hon véi 1a vach van ba 1a. Khi
bit TLT, dung cu c6 thé gy ton thuong dy ching van ba la giy ho 3
14 cap, 1a mot trong nhiing bién chimg khién thu thuat thét bai.

1.1.2. Chén dodn TLT phéin quanh mang.
a, Lam sang.

- Co nang: O tré nho hay gip biéu hién viém ph01 tai phat, chdm
phat trién thé chat. O ngudi 16n hay gap hoi chimg gang sure.

- Thyc thé: Tiéng théi tim thu nghe rd nhét ving trong mém, lan
xung quanh hinh nan hoa.

b, Siéu am tim.

Siéu am tim la phuong tién cho phép chin doan xac dinh, dinh
hudng hd tro cho can thiép bit TLT.

* Trén siéu am tim 2D, TLT phdn quanh mang dwoc xdc dinh béi
cdc mat cdt sau:

- Mit cit truc doc qua van dong mach chi: TLT phin quanh mang
nam phia dudi van dong mach chu.

- Mt cit truc ngén qua gdc dong mach chu: TLT phan mang nam
0 vi tri xung quanh 9-11h theo chleu kim ddng ho.

- Mit cat 5 budng: O mit cit nay, ngoai xac dinh vi tri 15 thong,
kich thude go van dong mach chu cling dugc xac dinh.

* Cdc thong 0 quan trong trén siéu dm tim co vai tro dinh hwong
hé tro cho can thiép bit TLT.

- Kich thude TLT: Bao gdm kich thudc phia that trai, phia thit
phai, kich thuéc 16n nhét cia tai phinh néu c6.
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- Kich thuéc go dong mach chu: Chu yéu duoc xé4c dinh & mat cit
5 budng.

- Cu tric phinh vach mang: Dang thi hay dang sang.

- Tinh trang hé van dong mach chu, phinh xoang Valsava.
¢, Thong tim.

Théng tim 1a mot phuong phap thim do chay méau giup chin doan
xac dinh va dénh gia vé& huyét dong trong bénh TLT. Tuy nhién ké tir
khi phuong phép siéu am tim ra doi, chi dinh thong tim trong chin
doan TLT hién chi gioi han trong mot sd tinh huéng nhat dinh nhu:
Dé xac dinh chic chin sirc can mach phdi trong trudng hop TLT 16n,
¢6 tang ap luc DPMP ngang bing ap luc hé thong; dé thyc hién test
gidn mach phdl; xac dinh chinh x4c giai phiu ciia mot s6 truong hop
TLT, nhét 1a khi c6 nhiéu 15 thong.

1.1.3. Piéu tri TLTpluin quanh mang.
* Piéu tri ni khoa.

e D6i v6i TLT 16 nho, du phong viém noi tdm mac nhiém khuan
béng cach dung khang sinh du phong trudc cac thu thuat xam lan.

e D61 voi TLT 15 16n, diéu tri ndi khoa nhdm dv phong viém noi
tam mac két hop giam thiéu bién chimg boi nhiém phdi, suy tim sung
huyét, duy tri sy phat trién binh thuong cua tré.

- Han ché luong dich vao.

- Tho oxy.

- Thudc loi tiéu: Furosemide, spirololacton.

- Digoxin: C6 tac dung cai thién tri€u chiing.

- Giam hau ganh: Cac thubc rc ché men chuyén, hydralazin.

- Dinh dudng va ning cao thé trang.

e Truong hop TLT c6 hoi ching Eisenmenger: Giam é&p luc dong
mach phdi, khong ché tinh trang da hong cau, bién chimg tic mach
va nang cao chit lugng cudc sdng ctia bénh nhan.

* Piéu tri phiu thudgt.

* Phiu thudt déng TLT: Nam 1955 lan dau tién Lillehei st dung
tudn hoan ngoai co thé di thyc hién thanh cong phau thuat va TLT.
Bién chirng ciia phiu thuat: Tir vong < 1% & TLT don ddc, ¢6 thé 1én
tdi 8% vol TLT phan co thé nhiéu 16 thong hogc TLT kém theo ton
thuong khac. TLT ton luu sau mo (1-2%) do bo sot ton thuong, dong
khong kin hodc bong dudng khau. Réi loan dan truyén nhi thit, hay gip
nhat 12 Bloc nhanh phai, Bloc nhi that hoan toan ty 1& tir 1-8%. Theo dbi
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- In 6 months after intervention, symptoms of patients are clearly
improved, however symptom of growth delay on low weight children
is improved slower than symptom of effort syndrome.

* Changes in hemodynamics after intervention

- Short-term follow up hemodynamic results show that
hemodynamic parameters are remarkably improved and return to
stable state.

Complications: 2 severe complications are founf during short-term
follow up period.

- One patients has infective endocarditis with embolism
complication 1 month after discharge from hospital. This patient is
treated, and the cause of infection is Staphylococcus aureus. Oded
Scheuman describes one case of patient hacing infective endocarditis
due to K denitrificans 1 month after intervention with Amplatzer
device. Infective endocarditis is also mentioned in cases treated with
Coil-pfim in the publication of Amal M EI-Sisi, in which infection
was found to be caused by Pseudomonas aeruginosa.

One patient has recurrent third-degree atrioventricular block 1
month after discharge from hospital, and must be implanted with
permanent pacemaker. This is the case of latest third-degree
atrioventricular block, as compared to previous researches.

4.5. Mid term outcomes:

* Period of follow up and number of patients: Minimum follow
up period is 12 months after intervention, the longest period is 9
years, and the mean period is 4,9 years. 45 patients are not followed
up until the end of research, due to objective reason, loss of contact,
or the patients traveling abroad.

Changes in symptoms 12 months after intervention, most of
symptoms are improved, and the patients have normal life.

Changes in hemodynamics. Hemodynamic parameters are stable
and return to normal states.

Residual shunt 1 year after intervention, the rate of complete
closure is 95,45%, rate of residual shunt decreases to 4,55% and
most of the cases are mild. Mechanism of closure of residual shunt
by time is that thrombosis is formed inside the single disk device and
loop of Coil-pfm, then the process of organization and
endothelialization shall fully cover surface of device.

* Late complications Late complication in our research comprises
of 5 cases, of which 2 are important complications, and the other 3
are mild complication responsive to internal treatment.



21

conditions for intervention.
4.2.2. Characteristics of devices.

- 95/505 patients are treated with Coil-pfm and 410/505 with
single- disk device. Biggest device sizes used in the research are
26x24 mm for single-disk device and 16x8 mm for Coil-pfm.

- 499/505 patients are treated with 1 time of intervention with 1
device. 6/505 patients are treated with 2 times of intervention due to
device embolization and hemolysis.

4.2.3. Residual shunt.

- Rate of residual shunt after intervention is 22,6%, most of the
cases are mild residual shunt. For the group treated with Coil-pfm,
the rate of residual shunt is higher than that of the group treated with
single-disk device, and this is mostly due to design of Coil-pfm. For
the group with aneurysm, the rate of residual shunt is higher than that
of the group without aneurysm, due to anatomical structure of
aneurysm and the rate of patients treated with single disk device is
higher than that of the group without aneurysm.

4.2.4. Hemodynamic changes before and after intervention.

Mean left ventricular end-diastolic diameter and mean pulmonary
artery systolic pressure are reduced significantly after intervention,
showing hemodynamic affect of VSD on research subjects.

4.2.5. Early complications

Rate of severe complication in our research is lower than that in
researches of Fu, Carminati. Management of severe complication:
For complication of device embolization, we used snare to retrieve
the device; transfered for surgery in case of injury to heart valve
caused by device; applied optimized internal treatment and used
temporary pacemaker for third-degree atrioventricular block,
implanted permanent pacemaker if internal treatment failed. In case
of fracture of delivery system, we use snare to retrieve device.

Factors affecting third-degree atrioventricular block: Ratio of
oversizing between device size and effective size of VSD.

4.2.6. Intervention technique.

All patients in our research are treated with antergrade
intervention technique with arteriovenous loop. There was a number
of technical improvements, for examples snaring technique, catheter
and device pushing technique, device positioning technique.

4.3. Discussion about short-term follow up results.
* Changes in symptoms after intervention.

dai han c6 thé gap hoi chimg suy nut xoang, phai phiu thudt lai (6%), ho
chi (15%). Nhiém tring xuong e la mot bién chimg rét nan giai sau
phéu thuat, doi hoi phai diéu tri va cham soc lau dai. Pau xuong trc sau
phéu thuat ciing 12 mot bién ching hay gap trong phau thudt tim hd noi
chung va phau thuat dong TLT ndi riéng.

* Phdu thudt Banding: Phiu thuat thit than dong mach phdi
(Banding) dé giam luong méau 1én phdi, giam tién trién cia TADMP.
Phiu thuat nay hién nay it duoc thuc hién va thuong chi dinh cho
nhiing tré bi TLT phén co c6 nhiéu 18 thong, suy tim tro véi diéu tri
nhung nguy co phau thudt va TLT cao do ton thuong cac van nhi that
va duong dan truyén.

* Phéu thudt ghép tim phéi: La bién phap diéu tri sau cung cua

cac bénh nhan bi hoi chimg Eisenmenger do thong lién that.

* Piéu tri can thigp bit TLT: Pay ciing 1a phuong phap diéu tri triét
dé it xam 1an so v6i phiu thuat, duoc Lock va cong su ap dung dAu tién
trén thé giéi nam 1987. Trai qua gin 3 thap ky, dén nay phuong phap
ndy da dugc ap dung_ rét ong rdi ¢ nhiéu trung tAm tim mach can thiép
ciing nhu trung tAm vé phiu thudt tim mach trén thé gi6i.

1.2. Phuong phap can thiép bit TLT bang dung cu.
1.2.1. Lich sw

* Trén thé gidi: Phuong phap bit TLT bang dung cu qua da duoc
thyc hién 1an dau tién trén thé gi¢i ndm 1987 tai Hoa ky boi Lock va
cdng su. Dung cu duoc su dung 1a dung cy Rashkin.

* Tai Viét Nam: Nam 2002, nhiing ca bit TLT dau tién duoc trién khai.
Theo thoi gian, cac loai dung cu da lan luot duge ung dung dé bit TLT
phan quanh mang cho dén thoi diém hién tai gdm: Dung cu Raskin, dung
cu Amplatzer ddi ximg va bat di ximg, Coil-pfm, dung cu mét canh.
1.2.2. Chi dinh va chéng chi dinh.

* Chi dinh ¢ tré nho:

- TLT can duoc bit sém trong 6 thang dau doi néu tré c6 tridu
ching cia suy tim @ huyét khong khéng ché duogc, boi nhiém phdi tai
phat, chdm phat trién thé cht.

- V6i nhimg tré TLT 16n c6 thé khdng ché dugce suy tim hodc khong
triéu chtmg, viéc phau thuat co thé tri hodn t&i khi tré duoc 2 tudi.

- V6i nhing tré 16n hon can tién hanh luong gia luu lwong shunt trai —
phai, chi dinh déng 15 thong khi Qp/Qs > 1,5 va sirc can mach phdi < 7
don vi Wood.



* Chi dinh v6i TLT nguoi l6n:

Theo khuyen cdo ciia hji tim mach chdu Au niam 2010:

- TLT véi luong shunt trdi — phai, c6 tri¢u chung va khong tang ap
lyc dong mach phdi ning. (Chi dinh loai I, mic d6 bing ching C)

- TLT c6 shunt tréi - phai khong tri¢u chiing nhung c6 bang chimg
qua tai tim trdi. (Chi dinh loai I, mtre d6 bang chimg C).

- TLT véi tién sir viém ndi tim mac nhiém khuan. (Chi dinh loai
ITa, mirc d bang chimg C).

- TLT c¢6 sa van dong mach chii gdy ho chii tién trién. (Chi dinh
loai ITa, mtrc d6 bang chung C).

- TLT ¢6 tang ép luc dong mach ph01 shunt trai — phai, Qp/Qs >
1,5, ty s6 ap luc dong mach tiéu tuan ‘hoan/ap lyc dong mach hé
théng < 2/3. (Chi dinh loai Ila, mure do bang chimg C).

Theo khuyen cdo ciia hji tim mach Hoa Ky nam 2018:

- TLT c6 bang chung clia qua tai thé tich thét trai va anh huong
dén huyét dong (Qp/Qs 21.,5), v6i ép luc dong mach ph01 duai 50%
ap lyc dong mach h¢ thong thi tdm thu va strc can mach phdi duéi 1/3
strc can mach hé thong. (Chi dinh loai I, mirc d6 bang chimg B).

- TLT quanh mang hogc cén dai dong mach gdy ra tinh trang h¢ van
dong mach chu tién trién. (Ch1 dinh loai Ila, mirc do bang chiing C).

- TLT c6 tién sir viém ndi tim mac nhiém khuan va khong co6 cac
chéng chi dlnh khac. (Chl dinh loai IIb, mirc d6 bang chimg C).

- TLT van con luong shunt trai — phal (Qp/Qs 21,5) trong khi ap
luc ddong mach ph01 tam thu trén 50% ap lyc mach hé thong va/hodc
strc can mach phdi trén 1/3 sitc can mach hé théng. (Chi dinh loai IIb,
murc d6 bang chimg C).

* Chong chi dinh:

- TLT c6 hoi chimg Eisenmenger, strc can dong mach phdi > 7U/ny?

- TLT kich thudc nho khong anh huong dén huyét dong va khong
can dai dong mach.

- Bénh nhan hién tai dang trong tinh trang nhiém tring,

- Chéng chi dinh voi thuéc chéng ngung tap tiéu cau.

- TLT kém theo céac ton thuong tim khéac can phai phau thudt

- Kich thudc 16 thong 16m hon kich thuée kha dung t6i da cua du
1.2.3. Pic diém dung cu dwoc dp dung trong nghién ciru.

* Coil Nit-Occlud LeVSD (Coil-pfm).

Dung cu nay duoc cai tién tir loai Coil bit ng dong mach boi bac
sy Lé Trong Phi (Cong hoa lién bang btrc) danh riéng cho bit TLT,
¢6 dang non dugce cau tao boi cac soi Nitinol xoan. Coil Pfm dung
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with first generations of devices, a number of researches argued that
aneurysm may make the procedure more difficult, resulting in higher
rate of residual shunt and requiring larger device size. However, in
our research, because of the device design is different than that of
single disk device, and the method for selecting device is also
different from that of other researches, aneurysm is a factor that
facilitate the intervention procedure.

- Rate of tricuspid regurgitation before intervention is 73,3%,
of which most of the cases are mild to moderate regurgitation. Only
2/370 cases are severe regurgitation. These 2 cases of severe tricuspid
regurgitation are associated with aneurysm, affecting functions of
septal leaflet of tricuspid valve, and in addition the direction of shunt
also affect hemodynamic parameters of tricuspid valve when
determining on echocardiography.

- Other parameters on echocardiography Mean left ventricular
end-diastolic diameter in the research is 43,6 mm. Comparing by age
of normal people according to biological constants of Vietnamese
people, 265/505 patients have left ventricular dilatation. This is an
objective sign showing that perimembranous VSD affects
hemodynamics of patients, approriating with patient selection criteria
of the research.

- Size of aortic rim: Mean size of aortic rim is 3.31 mm With
classical method of device selection for single disk device, aortic rim
must be more than 2mm to prevent device from contacting aortic
valve. However, this method of selection did not mention the factor
of aneurysm. If VSD is without aortic valve rim or the rim is too
short but is associated with saccular aneurysm, in our research,
intervention is feasible. Selection of occluding device then depends
on size and structure of aneurysm.

4.2. Discussions about early outcome and affecting factors.
4.2.1. Rates of success and failure.

Rate of success in our research is 96,6%, similar to that in
researches of other authors using double disk device, Coil-pfm and
single disk device.

Rate of failure in our research is 3,4%. The main causes of failure are
short aortic rim and without aneurysm, device contacting with aortic
valve after being pushed through hole, or residual shunt. For these cases,
we proactively retrieve device, and transfer patients for surgery.

Two factors affecting rate of success are: Size of aortic rim larger
than 2mm and aneurysm. These are two factors that create favorable
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most common (23,8%). Chest pain and dyspnea are common
symptoms in adult patients, often related to exertion, accompanied by
shortness of breath, causing patients to seek medical care (chest pain
and dyspnea account for 64%).

The research on 193 adult patients with VSD of Nilda Espinola -
Zavaleta and colleagues in 2012 show that asymptomatic patients
accounts for 36,3% and symptomatic 63,7%. These rates are similar
to those of our research.

4.1.5.2. Discussion about subclinical characteristics.
* Electrocardiogram

100% of the patients have sinus rhythm before intervention.
Normal axis accounts for the majority of the cases, at 88,1%. Rate of
patients with signs of left ventricular overload on electrocardiogram
is 16,8%, and left axis 9,7%.

Ventricular conduction abnormalities accounts for small rate, with
1,2% left bundle branch block. Right bundle branch block appear in
3/505 cases.

* Characteristics of ventricular septal holes on echocardiography

- Pressure gradient: All patients in the research have left - right
shunt, with mean maximum pressure gradient through VSD being 87
mmHg. With a high pressure gradient, this represented a clear
pressure difference between left ventricle and right ventricle.

- Left ventricular size of VSD: Size of VSD hole on left
ventricle side did not show any difference between the group of
patients treated with single disk device and the group treated with
Coil-pfm. Generally, left ventricular size of VSD is larger than right
ventricular size, and VSD is in funnel shape, narrowing down from
left to right. This is an important criteria for applying single-disk
device on closure of VSD.

- Right ventricular size of VSD: Right ventricular size of VSD is
also called effective size of VSD because based on this size the
surgeon would select appropriate size and type of device. For VSD
without aneurysm, right ventricular size shall be determined by 2D
ultrasound and color Doppler imaging. Normally, this size is
determined by the size of utmost end of VSD to the right ventricle.
For VSD with aneurysm, the largest size of aneurysm is determined
together with size of VSD (right ventricular size of VSD) if the VSD
has one hole into right ventricle.

- Rate of septal aneurysm in our research is 55,4%. Previously,

trong bit TLT dwoc sir dung kha da dang: TLT phan quanh mang ¢
phinh vach mang, TLT cén dai dong mach, TLT phén co, TLT phan
phéu. Uu diém 16n nhét cua Coil-pfim Ia giam thiéu duoc tac dong co
hoc chén ép vach lién thit & ca chiéu ngang va chiéu doc cua dung
cy, su linh hoat trong dleu chinh twong quan 2 dia cua dung cy thong
qua don vi 16 xo lién két giita 2 dia (co the tu dang 2 dia tr¢ thanh
dang mdt dia glong nhu mot nat bit kin ludng thong).
* Dung cu bit ong dong mach thé hé 1 (dung cu mgt canh).

Dung cu duogc cau tao bdi ludi Nitinol (hop kim cua Niken va
Titan). Dyng cy dang nut chai, c6 mot vanh rong ¢ mot dau véi
duong kinh vanh lon hon phan than éng 2 mm. Lép mang bén trong
duoc ciu tao mot 16p giup bit kin som ludng thong. Ung dyng trong
bit TLT, dung cu mot canh c¢6 thé dwoc sir dung dé bit TLT phan
quanh mang, phan co. Dung cu mét canh dugc mg dung trong bit
TLT véi ky vong giam dugc ty 1 Bloc nhi that cip 3 do giam dugc
tac dong co hoc Ién vach lién that theo chidu doc (chi tac dong theo
chidu ngang) trong khi van dam bao che kin ludng théng va tranh ton
thuong van dong mach chu, van 3 14.

1.2.4. Cic bién chwng ctia can thiép bit TLT va cach xi tri.

Qua céc nghién ctru vé bit TLT dé cong bd, chung t6i tom tit cac bién
chimg co thé gap phal va céch khic phuc trong thu thuat bit TLT:

- Bién chimg rdi loan nhip: Loan nhip trong va sau phau thuat co thé la
loan nhip nhi, loan nhip that murc do nhe va thoang qua cho den nhimng rdi
loan nhip trdm trong nhu bloc nhi that cap ba, , nhip nhanh that.

- Cac blen chung ngoal tam thu trén that, ngoai tim thu thit c6 thé
kiém soat bang diéu tri ndi khoa.

- Blen chimg tan mau sau thu thuat do shunt ton Tuu. Diéu tri ndi
khoa ti wu dugc vu tién. Bit shunt ton luu hodc chuyén phau thuat khi
diéu tri noi khoa that bai.

- B1en chung t6n thuong van tim va day chang gy ho chu, ho ba
14 cap. Xt tri bang cach rat lai dung cu hodc chuyén phau thuat.

- B1en chirng chay mau tai vi tri choc mach: X tri bang bang ép.

- Bién ching do thudc, gdy mé: Theo ddi sat cac diu hiéu trén
monitor dé phat hién sém va xir Iy kip thoi, dic biét 1a shock phan vé.

- Blen chimg nhlem tring c6 thé dur phong bang khéng sinh dudng finh mach.

- Bién chimg_ taic mach do huyét khoi, do khi ¢6 thé duy phong
bang Aspirin, dudi khi dung cu.

- Bién ching di 1éch dyng cy, roi dung cy: Xt tri bang rat lai dung
cu hoac chuyen phau thuat.



- B1én chimg lién quan dén hé thong tha dung cu: Put giy hé
thong 6 ong tha, que tha.

- Bién chung ton thuong mach do day dan Viéc sir dung day dan
Terumo dau thang trong bit TLT ¢6 thé tiém 4n nguy co thu mach mau
do dong tac tho bao va khong tuén thu viéc quan sat sy di chuyén coa
dAu day dan khi 1am can thiép.

1.2.5. Cac nghten ciru trén thé gidi va trong nuoc.

Dung cu co dién dugc sir dung bit TLT phan quanh mang la
Rashkin, Cardioseal, Star Flex, Buttoned. Dung cu Rashkin dugc st
dung déu tién trong bit TLT ph?m quanh mang dugc thuc hién bdi
Lock va cong su nam 1987. Trong bao cdo mang tinh lich sir nay, c¢6 6
bénh nhan TLT duoc bit bang dung cu qua da. Trong do, 3 bénh nhan
TLT phan co sau NMCT, 2 bénh nhén TLT phin quanh mang, 1 bénh
nhan TLT ton luu sau phau thuat va TLT. C6 5/6 bénh nhan con shunt
ton luu, 1 bénh nhan duoc bit kin hoan toan, va ty 18 tir vong sau bit 12
4/6. Bénh nhan trong nghién ctru cua Lock 1a khong dong nhét, sb
lwong bénh nhan nhé va tién lugng rt nang trudc bit.

Nhiing nam sau do, cac nghién clru cua Rigby ML, Kalra, Sideris da
14n luot dugc cong, b v6i ¢& mau nho, dung cu van la ho Raskin cho thay
ty 1¢ thanh cong ve mat thu thuét dat 80-100%. Bién chimg bao gom di
1¢ch dung cu, chén ¢p dudng ra thét trai, roi dung cu, hé cha tlen trien. Do
co ché tha phirc tap, hé théng dng tha 16n, ty 18 bién ching tram trong cao
nén ho dung cy nay it duge sir dung sau khoang 1 thép ky.

Pén nhimg nam 1998 - 2000, dung cy Amplatzer phin quanh
mang va nhiimg dung cu cai tlen dwa trén dung cu nay da tré nén phd
bién va duoc ing dung thay thé dung cu ho Rashkin. Ban dau, dung
cu dugc dua vao thu nghiém trén ngudi ¢ giai doan 1, mdc du ty 1€
bit kin 1én t¢i 100% nhung ty 1€ bién chimg rdi loan nhip bloc nhi
that cap 3 va cac bién chung trdm trong 1én t6i 8,6%, da khong duoc
chip thuan boi FDA, dung cu nay da khong duge luu hanh trén thi
truong ciia Hoa ky nhung van tiép tuc duge st dung & cac nudc khac
thudc chau Au, chau A, Nam My véi cc nghién ctru v6i cac ¢d mau
16n hon. Nam 2008, Dragos Predescu, Lee N. Benson va cong sy da
cong bd ty 18 bloc nhi thét cap 11T 1 22% khi sir dung dung cu Amplatzer
bit TLT phén quanh mang.

Tai Trung Qudc, nhimng cong b6 cia cac tac gla nhu Jian Yang,
Qiang Chen, Jun Liu da cho thiy dung cu 2 canh cdi tién da mang lai
ty 1¢ thanh cong cao (97-98,1%) va ty 1& bién chung thap, trong d6
Bloc nhi that cip 3 chi xung quanh 0,56%.
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67 years old. Patients who are young children under 6 years old
accounts for the highest proportion, then the group of older children
(6-14 years old), adult patients account for the lowest proportion. The
multicenter research of Carminati and colleague showed that, age
distribution of patient is similar to that of our research.

In children, small age is often accompanied by low weight, which
is one of the obstacles to using catheter systems for previous
generations of devices. In our research, the child with smallest age is
also the one having lowest weight (6,5 kg). With improvement of
catheter system, child patients of lower weight can still be treated
with catheter intervention.

4.1.2. Length of hospitalization.

Mean length of hospitalization is 7,18 days, and mean length of
stay after intervention is 2,25 days. Patients can be discharged 1-2
days after intervention if clinical and subclinical parameters are
stable. Patients who have to stay longer in hospital are those with
complication or those who must be followed up for a longer period.
4.1.3. Concomitant defects.

In our research, 4 patients have heart defects associated with
VSD, of whom 3 patients have patent ductus arteriosus, 1 patient has
atrial septal defect. All of the 4 patients are treated with VSD closure
and closure of concomitant defects in the same period of hospital
stay. Compared to Carminati’s research, rate of concomitant heart
defects in our research is lower.

4.1.4. Discussion about gender of research subjects: In our
research, female patients account for 44,4%, and male patients
55,6%, female/male ratio = 1.252. In other researches, female/male
ratios are balance, while in our research, the number of female
patients is higher than that of male patients.

4.1.5 Discussion about clinical and subclinical characteristics of
research subjects.

4.1.5.1. Discussion about clinical characteristics before
intervention of research subjects.

Symptoms:

For the group of patients under 6 years old, signs of growth delay
are the most common (43,9%) symptom for sending the children to
hospital. The second most common symptom is recurrent respiratory
infection. Aforesaid functional symptoms are objective evidence of
VSD affecting hemodynamics and physical status of the children. For
the group of patient 6-14 years old, signs of growth delay are also the
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Before 1 months 3 months 6 months 1 year after | End of
. . after after after . .
intervention |, . . . . . intervention | research
intervention | intervention | intervention
505 488 488 488 474 443

3.4.2. Changes in symptoms

Signs of chest pain and dyspnoea are improved within 6 months after
intervention, sign of growth delay is improved at slower rate.
3.4.3. Residual shunt

Parameters After 6 months After 12
months
Fully closed 86.93% 95.45%
Small residual shunt 13.07% 4.55%
Medium residual shunt 0% 0%
Severe residual shunt 0% 0%

At the time of 12 months after intervention, 95,45% of the patients do
not have residual shunt, and 4,55% have small residual shunt.
3.4.4. Hemodynamic parameters on echocardiography

After intervention, all hemodynamic parameters becomes stable at
normal level.
* Shape of single-disk device: In our research, the devices are fully
expanded after 1 year, accounting for 49,62%. Devices having waist
accounts for 50,38%.
* Shape of Coil-pfm: 2 disk shape devices account for 72.22%, and 1
disk shape 27.78%
Coil-Pfm in 2 disk shape is used for majority of patients treated with
Coil-Pfm.
* Complication found during follow up: Device fracture: in 1 case,
Coil-pfm is broken into 2 pieces, fracture is in the middle part of the
device. Another case of third-degree atrioventricular block, requiring
implantation of permanent pace maker. Other dysrhythmias include
ventricular extrasystole, and supraventricular dysrhythmias.
Chapter 4: DISCUSSIONS

4.1. General characteristics.
4.1.1. Ages and weights of research subjects.

In our research, the lowest age is 7 months old, and the highest if

O Viét Nam, can thiép bit TLT déu tién duoc tién hanh nam 2002
bang dyng cu Raskin, Amplatzer, nhung khong lau sau do, da duge
thay thé bai dung cu mot canh va Coil-pfm trong bit TLT phan quanh
mang Nguyén ly cua viéc tmg dung nay la do dac diém hinh dang
gidi phau cua TLT phén quanh mang gan tuong ty nhu phén loai cac
type cua ong dong mach. Véi két qua nghién ciru ngin han cua tac
gia Trin Ba Hiéu cho thdy ty 1& thanh cong dat téi 95 ,5%, chi phi
thap, ky thuat dé 4p dung, ty 1& bién chimg bloc nhi that cap 3 thap
(1,5%), sau d6 phuong phap nay da duoc chuyén giao va 4p dung &
nhiéu trung tam tim mach can thi¢p trong nuéc va cic trung tdm can
thiép ngoai nudc. Cac két qua ngan han cta phuong phéap nay tlep tuc
dugc cong bd trong khoang thoi gian gan day boi cac tac gia Mehdi
Ghaderian, Howaida G. EI Said, Sang Mi Lee cho thy tinh kha thi
cua dyng cy mot canh trong bit TLT phan quanh mang. Ty 1¢ thanh
cong tur 94-100%, ty 1€ bién chimg trong d6 co Bloc nhi tht cip 3
thdp va thoang qua. Céac nghién ctru tmg dung cta Coil-pfm cling da
duoc cong bd boi Trong Phi Le, Kritvikrom, Federico cho thay ty 1€
thanh cong tr 92-95%, bién chung Bloc nhi that duoc giam thiéu rd
rét nhung b1eu hién tan méau do shunt ton lwu cao hon cac dung cu
truge d6. Hau nhu tat ca cac nghién ctru ap dung dung cu mot canh 1a
nghién cau ngan han, s§ lugng bénh nhan han ché. Cho dén thoi
diém hién tai van chua thiy cac nghién ctru cong bd két qua theo doi
trung va dai han cta viéc ung dung nay.

Chuong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru
2.1.1. Tiéu chuan lya chon bénh nhin

- Tidu chuan chan doan TLT phan quanh mang cé triéu chung,
shunt trdi - phai, gian budng thit trai, ddc bi€t la tang duong kinh
cubi tim truong that trai so voi lra tudi va dién tich co thé.

- TLT c6 anh hudng t6i huyet dong Qp/Qs > 1,5.

- Khong kém theo céc ton thuong khéac can phau thuat v6i tuan
hoan ngoai co the
2.1.2. Tiéu chudn logi trir

Céc bénh nhan khong hoi du cac diéu ki¢n trén hodc:

- Siéu 4m tim phat hién co sui trong budng tim va /hodc cic mach
mau hodc shunt qua TLT la shunt phai-trai.

- Bénh nhén dang mang thai.

- C6 16i loan vé dong cam mau.
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- Pang c6 mdt bénh nang hoac cép tinh khac

- Bét thuong nghiém trong vé giai phau 1ong nguc hodc cot sdng.

- Di ung thuoc can quang.

- Ho so hdi ctru khong du s6 lidu can thiét.

- Bénh nhén khong dong ¥ tham gia nghién ctru.

- Giai phdu 16 TLT khong phi hop dé bit.

- Nhitng bénh nhan c6 4p lyc dong mach phéi cd dinh, hoi ching
Eisenmenger.

2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién ciru:

Nghién ctru thuan tap hdi ctru két hop véi tién ciru, da trung tam,
c6 theo ddi doc.

- Hoi ctru: Giai doan trude 2015 (nhimg bénh nhan da dugce theo doi
tir nghién ciru ngén han trudc do tiép tuc dugc theo doi va thu thap sb
liéu trong nghién ctru trung han dén khi két thic nghién ciru).

- Tien cuau: Giai doan sau 2015 (nhiing bénh nhan dugc chi
dinh bit TLT dugc dua vao nghién ctru, theo ddi va thu thap sb
liéu dén khi két thuc nghién ciru).

2.2.2. C& mdu:

Két cuc quan tam (outcome) chinh cua nghién ctru nay cta ching
t6i 1a ty 1¢ Block nhi that cap 3 sau bit TLT. Nham uéc lugng ty suat
moi mac block nhi that voi mae d§ dao dong tir 6 dén 22% xung
quanh ty sudt thuc té & mirc y nghia 5%, ¢& mau dugc tinh theo cong

thirc sau:
2
o [ E1 e ]
n o= | D=2
g

Trong dé: € 1a d6 chinh xac twong d6i, € = 10%; a 1a mirc ¥ nghia,

=5%

C& mau tinh duoc 1a 385 bénh nhan. Vi nghién ctru tién hanh theo
ddi doc trong thoi gian 1 ndm nén ty 1€ mat theo ddi wdc tinh khoang
15%, nhu vdy c¢& mau t6i thiéu cin co 1a (385 + 385 x 0,15) = 443
bénh nhéan. Trén thuc té, nghién ctru da thu thap thong tin dugc trén 505
bénh nhan.

2.2.3. Cac tiéu chi danh gia cho muc tiéu nghten ciru
* Ddc diém chung cua doi twong nghten ciru: Tri€u chung 1am
sang, dau hién thyc thé, dién tam d0, siéu 4am tim, thong tim.
* Kot qud can thtep som ciia thi thudt va cdc yeu 16 anh hwong:
- Ty 18 thanh cong, thét bai.
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Rate of third-degree 1,7% 0%
atrioventricular block
Third-degree atrioventricular block is only found on patients treated
with single disk device.
+ Shape of device:

Fully expanded Having waist
Parameters (n=218) (n=192)
Rate of third-degree 0% 3,6%
atrioventricular block

For the group of patients treated with single-disk device, third-degree
atrioventricular block only appear in patients treated with device having
waist, which means that size of device is larger than size of VSD.

Factors affecting rate of residual shunt of the procedure:

* Type of device: Coil-pfm device causes more residual shunt
with statistical significance than that of single-disk device (33,9%
and 19,7%). Severe residual shunt causing hemolysis also appear in
group of patients treated with Coil-pfm.

- Septal aneurysm: Septal aneurysm is the factor that increase the rate
of residual shunt as compared to VSD without it (27,1% and 16,9%).
3.3. Short-term follow up outcome (6 months after intervention).
3.3.1. Changes in symptoms

After intervention, rate of effort syndrome tends to decrease faster
than rate of growth delay.
3.3.2. Changes in hemodynamics.

After intervention, pulmonary artery systolic pressure gradually
reduces to normal level. Dd, Ds, EF tend to be stable after
intervention in the follow-up period.
3.3.3. Complications: We find a case of lower limb embolism caused
by infective endocarditis. This complication occur 1 month after
intervention.
3.4. Medium term follow up outcomes (12 months after intervention).
3.4.1. Mean time of follow up: 4.96 + 2.502 (1-9 years).

12 months after intervention, 12 patients do not attend regular re-
examinations. At the end of the research, there are more 33 patients
not being followed up.
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displacement injury to valve ligament, transferring

for surgery
Device 2 | Fracture of delivery sheath 1
embolization
Hemolysis + aortic
regurgitation, 1 | Infection, infective endocarditis 0
requiring surgery
BAVIII 7 Hemolyms capsed by residual shunt, 3

responsive to internal treatment
Subcapsular renal | Hemolysis caused by residual shunt, 1
hematoma transferring for surgery

In and post-intervention, we record 37 complications (7,3%), of
which 22 are severe. Mild complications are hematoma at vessel
incisions, allergy to contrasts, fever after intervention,
supraventricular dysrhythmias, ventricular extrasystole. Severe
complications include: Device displacement, device embolization,
hemolysis,  progressive  aortic  regurgitation, third-degree
atrioventricular block after intervention, fracture of delivery system,
subcapsular renal hematoma.

3.2.6. Factors affecting outcome of procedure

* Factors affecting success rate of procedure.

Factor p
Weight < 10kg 0,72
Size of aortic rim > 2mm < 0,001
Right ventricular size of VSD < 5mm 0,33
Presence of septal aneurysm 0,04
Difference between device size / VSD size > 50% 0,219
Age < 6 years old 0,326

Using multivariate regression equation, we find that factors of size of

aortic rim larger than 2mm and the factor of presence of septal

aneurysm are the factors that increase successul rate with statistical

significance of the procedure.

* Factors affecting rate third-degree atrioventricular block of

procedure:

+ Type of device: There is a significant difference in the rate of

occurrence of third-degree atrioventricular block related to the two

types of devices used in this research.

Single disk device Coil-pfm
(n=410) (n=95)

Parameters

11

- Pic diém dung cu bit.

- K§ thuét bit TLT.

- Ty 1€ shunt ton luu, mirc d¢ shunt t6n luu.

- Ty 1& bién ching: Tan mau, di léch dung cuy, roi dung cu, anh
huong dén hoat dong van tim, bién ching do h¢ thong tha dung cu,
ton thwong mach mau, bién chimg Bloc nhi that cap 3.

- Cac yéu t6 anh huong dén ty 16 thanh cong va that bai, shunt ton
luu, blen chimg (déc biét la Bloc nhi that cip 3).

* Két qud theo doi ngan han:

- Thay d01 vé 1am sang va huyét dong sau bit TLT.

- Shunt ton luru.

- Céc bién chung: Di léch dyng cy, tan mau, Bloc nhi that cép 3,

viém noi tim mac nhiém khuan. .
* Két qud trung han:

- Lam sang va huyét dong.

- Shunt ton luu.

- Hinh dang cua dung cu bit.

- Bién chung Bloc nhi that cap 3 muon.

2.2.4. Xir Iy 50 ligu: S6 lidu dugc xu 1y theo phuong phap théng ké y
hoc véi su trg giup cua phan mém SPSS 20.0.

Chuwong 3: KET QUA NGHIEN CUU
3.1. bac dlem chung.
3.1.1 Phéin bo theo nhém tuédi, gidi va trung tim can thiép

* Phdn bo bénh nhan theo trung tam can thzep Trong thoi gian tiur
thang 10 ndm 2008 dén thang 10 ndm 2017, c6 505 bénh nhan TLT
phan quanh mang da dugce bit bang dung cy mot canh hodc Coil-pfim ¢ 3
bénh vién tai Ha ndi. S6 bénh nhan hoi ciru 13 347 bénh nhan (tir 2008
dén 2015), s bénh nhan tién ctru 1 158 bénh nhan (sau 2015 dén 2017).

* Tuoi trung binh: 15,34 + 13,19 (7 thang tudi - 67 tudi).

* Ty I¢ Nit/ Nam = 1.252. Trong nghién cru cia chung toi, ty 1¢
bénh nhén nit chiém 44,4%, bénh nhan nam chiém 55,6%.

3.1.2. Mpt sé dic diém khdc

- Can ng@ng trung binh chung: (n=240), 16.56 + 9.81 (6.5-70 kg).

- Thuong ton kém theo: 3 bénh nhan con éng dong mach, 1 bénh
nhan thong lién nhi, 2 bénh nhan suy tim, 2 bénh nhan thiéu mau, 1
bénh nhan THA, 1 bénh nhan HoHL vtra.

- S6 ngay ndm vién trung binh chung cta 2 nhom: 7.18 + 5.62
ngay (0-38 ngay).

- SO ngay nam vién trung binh sau can thi¢p: 2.25 +2.71 ngdy (0-30 ngay).
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3.1.3. Dac diém cdn ldm sang va cdn lam sang ciua cdc doi twong
nghién cwu trudce can thi¢p
3.1.3.1. Triéu chirng co nang

Ty 16 %

Nhdn xét: Vi bénh nhan dudi 6 tudi, tridu chimg cham phat trién thé
chét chiém ty 1¢ cao nhét. O nhém bénh nhén 1én tudi, triéu ching
dau ngyc va kho tha chiém cha yéu chiém 73,9%.

3.1.3.2. Pic diém cin lam sang

* Pién tim do
Ty 1& %

100 88.1 100
50
3.7 16 0.4 18 1.2
0 | -
Truc trai  Truc trung Truc phai  Truc vo Nhip Tang génh Block
gian dinh xoang that trai  nhanh phai

Tat ca bénh nhan trong nghién ctru déu c6 nhip xoang trude can thiép.
Tryc trung gian chiém da s6. Ty 18 ting ganh that trai chiém 16,8%.
* Ddc diém 16 thong lién thit trén siéu am tim.

- Ty 18 TLT c6 shunt trai - phai trén siéu 4m tim chiém 100%.

- Gradient max trung binh qua TLT: 87.53 + 18.64 mmHg.

- GO dong mach chu trung binh: 3.31 £ 1.72 mm.
* Ty I¢ bénh nhéin cé phinh vaich mang: 55.4% (280 BN): Trong s
bénh nhan cé phinh vach mang kém theo, c6 95% (208 bénh nhan)
bénh nhan cé phinh vach dang tai, c6 5% bénh nhan c6 phinh vach
dang sang (11 bénh nhan).
* Kich thuéc TLT: Phia thit trdi la 6,91 = 2,55 mm, phia thit phdi
la 42 +1,35 mm.
* Ty 1é phinh xoang valsava 1a 2% (10 BN) trong d6 c6 0,6% (3 BN)
¢6 biéu hién hé chu nhe.
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* Type of device: 95 patients are treated with Coil-pfm and 410 with
single disk device.

* Times of intervention: 499/505 patients are treated with 1 time of
intervention, and 6/505 patients with second time of intervention. Of
the cases treated with second intervention, 4 are due to hemolysis
caused by residual shunt, 2 due to device (Coil-pfm) embolizaton
which must be intervened for the second time for retrieving the
embolized devices.

* Amount of device: 501/505 patients are treated with 1 devices, and
4/505 with more than 1 device. One patient is treated with 2 single-
disk devices, 2 patients with 1 single-disk device and 1 Coil-pfm, and
2 patients with 1 single-disk device and 2 Coil-pfms.

3.2.3. Rate of residual shunt

Rate of residual shunt:

108 patients (21,4%) have mild shunt, 6 patients (1,2%) moderate
and severe shunt. 2 cases with severe residual shunt associated with
tricuspid regurgitation, aortic regurgitation must be transferred to
surgery. 4 cases of hemolysis refractory to optimized internal
treatment, are successfully treated with second intervention.

3.2.4. Hemodynamic parameters of heart before and after intervention

Before After
Parameters intervention | intervention p
(n=505) (n=488)
Dd (mm) 43.06 £8.58 | 40.77+8.11 | 0,02
Ds (mm) 27,067 +6.07 | 26.56 + 13.65 | 0.422
EF (%) 66.37+6.45 | 65.74+6.44 | 0.087
Pulmonic arterial systolic| 32.25+9.44 | 26.48+5.91 |<0,001
pressure (mmHg)

Mean left ventricular end-diastolic diameter and mean pulmonary
artery systolic pressure are reduced with statistical significance after
intervention.  Left ventricular ejection fraction and mean left
ventricular end-systolic diameter change without statistical
significance before and right after intervention.

3.2.5. Complications of the procedure

Complication n Complication

Death 0 Hemolysis caused by residual shunt, 4
requiring second intervention

Device 1 | Severe tricuspid regurgitation due to | 1
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saccular aneurysm, 5% (11 patients) with fusiform.

- Sizes of VSD: Left ventricle side 691 = 2,55 mm, right
ventricle 4,2 = 1,35 mm.
* Rate of Sinus of Valsalva aneurysm is 2% (10 patients) of whom
0,6% (3 patients) have signs of mild aortic regurgitation.
* Rate of tricuspid regurgitation: 73.3% (359 patients with mild
tricuspid regurgitation, 9 moderate, and 2 severe).
* Other parameters on ultrasound film before procedure.

Parameters Value
Dd (mm) 43,06 + 8,58
Ds (mm) 27,06 + 6,08
EF (%) 66,37 + 6,45
Pulmonary artery pressure (mmHg) 32,25+ 9,44

Most of the patients in the research have normal left ventricular
ejection fraction. Most of the patients in our research have mild
pulmonary artery systolic hypertension (93,5%). Of the 505 patients,
comparing to biological constants of Vietnamese people, 265 patients
have left ventricular dilatation, accounting for 52,6%.

* Degree of tricuspid regurgitation on echocardiography: Most of
cases of tricuspid regurgitation in the 2 groups before intervention are
mild regurgitation, moderate and severe account are low rates.

3.2. Early outcome and affecting factors.

3.2.1. Rates of success, failure and complication (until patients are
discharged).

* Success rate (n = 505) is 96.6%, and failure rate 3,4%

* Rate of complication (n=505) is 7.3%.

* Rate of failure in our research is 3,4%, including: Device
embolization (2), device contacting with aortic valve (9), affecting
heart valves (3), third-degree atrioventricular block, junctional
rhythm (2), device not crossing the defect (2).
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* T3 1¢ hérvan ba ld: 73.3% (359 cahd nhe, 9 ca hd trung binh, 2 ca ho nhiéu)
* Cdc thong so khdc trén siéu dm truwdc thu thudt.

Thong so Tri s
Dd (mm) 43,06 + 8,58
Ds (mm) 27,06 £ 6,08
EF (%) 66,37 £ 6,45
Ap luc dong mach phdi (mmHg) 32,25+9,44

Dai da s6 bénh nhan trong nghién ciru ¢6 phan s tong mau thét trai
binh thuong. Phan 16n bénh nhan trong nghién ctru cua ching toi co
tinh trang tang nhe ap lyc dong mach phdi tam thu (93,5%). Trong sb
505 bénh nhén, so voi hing s6 sinh hoc ciia ngudi Viét nam ¢ 265
bénh nhéan c6 gian that trai chiém 52,6%.

* Mikc dp hé van ba ld trén siéu dm tim: Phan 16n ho ba 1a & ca 2 nhom
truge can thiép 1a ho nhe, ty 1€ ho vira va nhiéu chiém ty 1¢ théap.

3.2. Két qua sé'm va yeu t6 anh hlro'ng

3.2.1. Ty I thanh cong, that bai, bién chiing (dén khi bénh mhin xuat vién)
* Ty 1& thanh cong (n= 505) 12 96.6%, ty 1¢ thét bai 1a 3,4%

* Ty 1& bién ching (n=505) 14 7.3%.

* Ty I¢ thit bai trong nghién ciru ciia chiing t6i la 3,4% bao gom:
Roi dung cu (2), dung cu cham van dong mach chi (9), anh huong
dén hoat dong cia van tim (2), Bloc nhi that cap 3, nhip bo ndi (2),
khong dua duge dung cu qua lo thong (2).

3.2.2. Ddic diém dun

cu va s0 lan can thiép

Kich thudc

Phia that trai (mm)
(Min - Max)

Phia thét phai (mm)
(Min - Max)

Dung cu mét canh

9.7+£3.07 (6-26)

77 £3.07 (4-24)

Coil-pfm

10,64 + 2,53 (6-16)

6,41 £ 1,02 (4-10)

Trong nghién ctru cua chung 61, dung cu mét canh c6 kich thude 16n nhat
va nho nhat dugc sur dung lan lugt 1a 26x24 mm va 6x4 mm. Coil-pfim
duogc stt dung c6 kich thudc 16n nhat 1a 16x8 mm, nho nhat [a 6x4 mm.

3.2.2. Characteristics of device and times of intervention

Size

Left ventricle side (mm)
(Min - Max)

Right ventricle side (mm)
(Min - Max)

Single disk device

9.7+3.07 (6 - 26)

7.7+3.07 (4-24)

Coil-pfm

10,64 + 2,53 (6-16)

6,41 £ 1,02 (4-10)

In our research, sizes of largest and smallest single disk device being
used are 26x24 mm and 6x4 mm respectively. Regarding Coil-pfm,
the largest is 16x8 mm, and smallest 6x4 mm.

* Logi dung cu: C6 95 bénh nhan dugc st dung Coil-pfim va 410 bénh
nhén dugc s dung mot canh.

* 6 ldn can thigp: Co 499/505 bénh nhéan duge tién hanh can thiép 1 lan,
¢6 6/505 bénh nhan phal tién hanh can thiép thi 2. C6 6 bénh nhén phai
can thi¢p thi 2 bao gom 4 truorng hop tan mau do shunt ton luu, 2
truong hop bénh nhén bi roi dung cu (Coil-pfm) phai tién hanh can
thiép lan 2 ldy dung cu ra bang thong long.



14

* $6 lwong dung cu: Co 501/505 bénh nhan dugc str dung 1 dung cu, c6
4/505 bénh nhan dugc dimg nhiéu hon 1 dung cy. Mot bénh nhan duoc ding
2 dung cu mdt canh, 2 bénh nhan dugc ding mdt dung cy mot canh va mot
Coil-pfim, mét bénh nhan dugc ding 1 dung cu mét canh va 2 Coil-pfm.
3.2.3. Ty I¢ shunt ton luu

* Ty 1¢ shunt ton luu:

108 bénh nhén (21,4%) muc d6 nhe, 6 truong hop (1,2%) mirc do
vira - nhiéu. Hai truong hop shunt ton luu nhiéu kém bién chung hé
ba 14, h¢ chu phai chuyen phiu thut. Bon truong hop tan méu khong
dap tmg véi diéu tri ndi khoa, dwoc can thiép thi 2 thanh cong.

324, Cic thong sé ddnh gz‘:ﬂzuyé’t déng hoc ciia tim trudc va sau can thiép

A £ Trudc can thié Sau can thié
Thong so (n=505) i (n=488) i P
Dd (mm) 43.06 £+ 8.58 40.77 £ 8.11 0,02
Ds (mm) 27.067 + 6.07 2656+ 13.65 | 0.422
EF (%) 66.37 £6.45 65.74 £ 6.44 0.087
ALDMPtt 32.25+9.44 2648 £ 591 <0,001
(mmHg)

Duong kinh that trai cudi thi tam truong trung binh va ap luc dong
mach phéi tim thu trung binh glam c6 y nghia thong ké ngay sau khi
can thlep Chi s6 phan suét tong méu tht trai va duong kinh thét trai
cudi tim thu trung binh thay d6i khong c6 y nghia théng ké trude va
ngay sau can thiép.

3.2.5. Céc bién chirng ciia thii thudt

Bién chirng n Bién chirng n
T von 0 Tan mau do shunt ton luu phai 4
g can thiép thi 2
A H¢ 3 14 ning do ton thuong day
Dung cy di léch chang van 3 14 chuyén phiu thuét !
Roi dung cu 2 | but gdy que tha 1

Tan mau + hé chu Nhiém trung, viém ndi tm mac

A x A 1 0
can phau thuét nhiém khuin
Tan miu do shunt ton luu dap 3

BAVII 7 |2 XA
ung dicu tri ndi khoa
Tu mau dudi bao Tan mau do shunt ton Iuu chuyén
~ 1 1
than phau thuat

Trong va ngay sau thu thuat, chung t6i ghi nhan c6 37 bién ching
(7,3%) trong d6 22 bién chung ning (4, 1%). Cac bién chimg nhe bao
gdm tu méau vét choc mach, di ing thudc can quang, st sau can
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Chapter 3: RESULTS OF RESEARCH
3.1. General characteristics.
3.1.1 Distribution by age groups, genders and intervention centers

* Distribution of patients by intervention centers: From October
2008 to October 2017, 505 patients with perimembranous VSD had
their VSD closed with single-disk device or Coil-pfm at 3 hospitals
in Hanoi. The number of retrospective patients were 347 patients
(from 2008 to 2015), and the number of prospective patients 158
(from 2015 to 2017).

* Mean age: 15,34 £13,19 (7 months old - 67 years old).

* Female/male ratio = 1.252. In our research, female patients
account for 44,4%, and male patients 55,6%.

3.1.2. Other characteristics:

- Mean weight: (n=240), 16.56 + 9.81 (6.5-70 kg).

- Concomitant defect: 3 patients with patent ductus arteriosus, 1
with atrial septal defect, 2 with heart failure, 2 with anemia, 1 with
hypertension, 1 with moderate mitral valve regurgitation.

- Mean hospital stay of the two groups: 7.18 & 5.62 days (0-38 days).

- Mean hospital stay after intervention: 2.25 +2.71 days (0-30 days).
3.1.3. Subclinical and clinical characteristics of research subjects
before intervention:
3.1.3.1. Symptoms:

For patients under 6 years old, symptoms of growth delay
accounts for the highest percentage. For old patients, symptom of
chest pain and dyspnoea accounts for 73,9%.
3.1.3.2. Subclinical characteristics
* Electrocardiogram

All patients of the research have sinus rhythm before intervention.
Normal axis accounts for the majority of the cases. Rate of left
ventricular overload is 16,8%.
* Characteristics of ventricular septal holes on echocardiography.

- Rate of VSD with left - right shunt on echocardiography is 100%.

- Mean max gradient through VSD: 87.53 + 18.64 mmHg.

- Mean aortic rim: 3.31 + 1.72 mm
* Rate of patients with septal aneurysm: 55.4% (280 patients): Of
the patients with concomitant aneurysm, 95% (208 patients) are with
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from 6 to 22% around actual rate at significance level of 5%, sample
size is calculated by the following formula:

2
.
n = |——
g

Of which: ¢ is relative accuracy, € = 10%; a is significance level,

=5%

The calculated sample size is 385 patients. As the research
conducts vertical follow up in 1 year period, the rate of loss contact is
estimated to be 15%, the minimum required sample size is (385 +
385 x 0,15) = 443 patients. In fact, the research collected information
of 505 patients.

2.2.3. Assessment criteria for research objectives:

* Common characteristics of research subjects: Clinical
symptoms, medical signs, electrocardiogram, echocardiography,
cardiac catheterization.

Intervention early result of the procedure and affecting factors:

- Success and failure rates.

- Characteristics of occluders.

- VSD closing technique.

- Rate of residual shunt, degree of residual shunt.

- Rate of complication: Hemolysis, device displacement, device
dropping, impacts on heart valves, complication due to device delivery
system, injury to blood vessels, third-degree atrioventricular block.

- Factors affecting success and failure rates, residual shunt,
complications (especially third-degree atrioventricular block).

* Short-term follow-up outcomes:

- Clinical and hemodynamic changes after closure of VSD.

- Residual shunt.

- Complications: Device displacement, hemolysis, third-degree

atrioventricular block. infective endocarditis, etc.

* Mid term outcomes:

- Clinical and hemodynamically outcomes.

- Residual shunt.

- Shape of occluder.

- Late third-degree atrioventricular block.

2.2.4. Interpretation of data: Data is processed by medical statistical
method with SPSS 20.0.
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thiép, rdi loan nhip trén that, ngoai tim thu that. Bién ching niing bao
gém: di 1éch dung cuy, roi dung cy, tan mau, hé chu tién trién, Bloc
nhi that cip ba sau can thiép, t6n thwong van 3 14 giy ho 3 14 cap, dut
gdy hé thong dng tha, tu mau dudi bao than.

3.2.6. Cac yéu t6 anh hwong dén két qua ciia thi thuit

* Cdc yéu to anh hwéng toi ty I¢ thanh cong cua thii thudt.

Yéu to p
Can nang < 10kg 0,72
Kich thuéc go dong mach chi > 2mm < 0,001
Kich thudc thong lién that phia that phai < 5mm 0,33
C6 phinh vach mang 0,04
Chénh 1&ch kich thudc dung cu / kich thudc TLT > 50% 0,219
Tudi < 6 tudi 0,326

Sir dung phuong trinh hoi quy da bién, ching t61 thay yéu t6 kich thuge
g0 dong mach chu trén 2 mm va yéu t6 ¢6 phinh vach mang 1a nhig
yéu t6 1am ting ty 1& thanh cong co ¥ nghia thong ké cuia thu thuat.

* Cdc yéu to anh hwéng dén ty Ié Bloc nhi thit cap 3 ciia thii thudt:
+ Loai dung cu: Co sy phan bd khac nhau rd rét vé sy xuét hién
Bloc nhi thit cip 3 & 2 loai dung cu trong nghién ciru.

A £ Dung cu mdt canh Coil-pfm
Thong so (n=410) (n=95)
Ty 1€ Bloc nhi that cap 3 1,7% 0%

Ty 1¢ Bloc nhi that cap 3 chi xuat hién & nhom bénh nhan dugc bit
bang dung cu mot canh.
+ Hinh dang dung cu:

Théne sé Dung cu né hoan Dung cu co eo
g toan (n=218) thit (n=192)
Ty 1¢ Bloc nhi thap cap 3 0% 3,6%

Trong nhom sir dung cu dung cu mdt canh, Bloc nhi that cap 3 chi
xuét hién & nhém bénh nhan c6 eo thit, tic 1a kich thude cua dung cu
16n hon kich thudc hiéu dung ctia TLT.

* Cdc yéu to anh hwéng dén 1y 1é shunt ton luu ciia thii thugt:

- Loai dung cu: Dung cu Coil-pfm gy shunt ton lwu nhiéu hon co
¥ nghia théng ké so v6i dung cu mot canh (33,9% va 19,7%). Trong
d6 shunt tn luu nhiéu gdy tan mau ciing xuat hién & nhém bénh nhan
sir dung Coil-pfm nhiéu hon.

- Hién twong phinh vach mang: Phinh vach mang 1a yéu t6 lam
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tang ty 1& shunt ton luu so véi TLT khong c6 phinh vach mang
(27,1% va 16,9%).
3.3. Két qua theo ddi ngin han (6 thang sau can thiép).
3.3.1. Thay doi vé tri¢u chirng
Ty 16 %

Sau can thiép, ty 1 hoi chimg ging sirc c6 xu huéng giam nhanh hon
50 V6i triéu chimg cham phat trién thé chat.
3.3.2. Thay doi vé huyét dpng.
Ty 16 %

Sau can thiép, chi so ap luc dong mach phoi tam thu giam dan vé
muc binh thudng. Cac thong s6 Dd, Ds, EF c6 xu hudng 6n dinh sau
can thi€p theo thoi gian theo doi.
3.3.3. Bién chu’ng Chung t01 ghi nhan mot trudng hop bi tac mach
chi dudi do viém ndi tim mac nhiém khudn. Bién ching nay xay ra
sau can thiép mot thang.
3.4. Két qua theo ddi trung han (12 thang sau can thiép).
3.4.1. Thoi gian theo doi trung binh: 4.96 +2.502 (1-9 nam).

Sau can thi¢p 12 thang, c6 12 bénh nhan khong tiép tuc tai kham
theo dinh ky. Den khi két thiic nghién curu, c6 thém 33 bénh nhan
khong duoc tiép tuc theo dbi.

Truée SaElAcan Sal.lAcan Sag\can Sag\can Két t'l:lic
can thigp thiép 1 thiép 3 thiép 6 thiép 1 nghién
* thang thiang thiang nam ciru
505 488 488 488 474 443
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Chapter 2: SUBJECTS AND METHODS OF RESEARCH
2.1. Object of research
2.1.1. Patient selection criteria

- Diagnosis criteria: symptomatic perimembranous VSD, with
left-right shunt, left ventricular dilation, and particularly increased
left ventricular end-diastolic diameter as compared to age and body
surface area

- VSD affecting hemodynamics Qp/Qs > 1,5.

- Not associating with other defects that require surgery with
extracorporeal circulatory support.

2.1.2. Exclusion criteria

Patients not meeting above mentioned criteria, or:

- Echocardiography showing vegetation in heart chamber and/or
in vessels, or shunt through VSD is right - left shunt.

- Patient is in pregnancy.

- Coagulopathy presents.

- There is another severe or acute diseases.

- There is severe abnormality in chest or spine anatomy.

- Allergy to contrasts.

- Restrospective records do not have sufficient data.

- Patients do not agree to participate into research.

- Anatomy of VSD is not suitable for closure.

- Patients have constant pulmonary artery pressure, Eisenmenger
syndrome.

2.2. Methods of research
2.2.1. Design of the research:

Retrospective and prospective cohort study, multi-center, with
vertical follow-up.

- Retrospective: For the period before 2015 (patients who had
been followed up in previous short-term research would be followed
up and their data collected in mid-term research until the end of the
research).

- Prospective: For the period after 2015 (patients with indications
for VSD closure are included and followed up in the research, and
their data collected until the end of the research).

2.2.2. Sample size:

The main outcome of interest of our research is the rate of third-
degree atrioventricular block after closure of VSD. In order to
estimate disease incidence of ventricular block with fluctuation range



replace Rashkind device. Initially, the device was tried on human in
phage 1, due to the fact that rate of complete closure was 100% but
rate of third-degree atrioventricular block and other severe
complications reached 8.6%, the device was not approved by FDA
and was not allowed to be circulated in the US market. However, the
device was still used in other countries in Europe, Asia and South
America in researches with larger sample sizes. In 2008, Dragos
Predescu, Lee N. Benson et al. published a research of which rate of
third-degree atrioventricular block was 22% while using Amplatzer
device for closure of perimembranous VSD.

In China, publications of a number of authors, such as Jian Yang,
Qiang Chen, Jun Liu showed that improved double-disk devices
guaranteed high success rate (97-98,1%) and low rate of
complication, of which the rate of third-degree atrioventricular block
was just about 0,56%.

In Viet Nam, the first VSD closure interventions were performed
in 2002 with Rashkind and Amplatzer devices. But not long after,
single-disk device and Coil-pfm have been used in closure of
perimembranous VSD. Principle of this application is that anatomical
characteristics of perimembranous VSD are similar to that of types of
patent ductus arteriosus. Short-term outcome research of Ba Hieu
Tran showed that success rate reached 95,5%, with low cost, easy to
apply technique, low rate of third-degree atrioventricular block
(1,5%). Later, this technique was transferred to and applied by
various cardiac intervention center in Viet Nam and in the world.
More researches on short-term outcome of this method published in
the recent time by Mehdi Ghaderian, Howaida G. EI Said, Sang Mi
Lee further show feasibility of single disk device in closing
perimembranous VSD. Success rate is 94-100%, and rate of
complication, including low and transient third-degree
atrioventricular block, is low. Other researches on application of
Coil-pfim published by Trong Phi Le, Kritvikrom, Federico showed
that success rate were 92-95%, rate of atrioventricular block was
significantly reduced, but hemolysis due to residual shunt was higher
than that of other devices. Almost all of researches using single disk
device have been short-term researches with limited number of
patients. So far, there has been no research on mid-term and long
term outcomes of this application.
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3.4.2. Thay doi vé tri¢u chirng
Ty 1€ %

Biéu hién dau ngyc va khé thé cai thién nhanh trong vong 6 thang
sau can thiép, biéu hién chadm phat trién thé chat cai thién cham hon.
3.4.3. Shunt ton luu

Théng sb Sau 6 thang Sau 12 thang
Kin hoan toan 86.93% 95.45%
Shunt ton luu nho 13.07% 4.55%
Shunt ton luu vira 0% 0%
Shunt ton luu nhiéu 0% 0%

Tai thoi diém 12 thang sau can thi¢p, c6 95,45% bénh nhan hét shunt
ton Iuu, con lai 4,55% bénh nhan con shunt ton Iuu nho.
3.4.4. Cdc thong so huyét dong trén siéu adm tim

Ty 16 %

Céc thong s6 huyét dong déu 6n dinh dan sau can thiép vé ngudng
binh thuong.

* Hinh dang dung cu mgt canh: Trong nghién clru cua ching toi,
dung cu né hoan toan sau 1 nam chiém ty 1€ 49,62%. Dung cu co
dang eo thit chiém 50,38%.

* Hinh dang Coil-pfin: Dang 2 dia 72.22%, dang 1 dia 27.78%
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Hinh dang Coil-Pfm dang 2 dia chiém phan 16n trong s6 bénh nhén
duoc can thiép bit bang Coil-pfm.

* Bién chitng ghi nhdn trong qud trinh theo déi: Giy dung cu c6 1
truong hop Coil-pfm bi gdy lam 2 phan & vi tri giita cua dung cu.
Bloc nhi that cap 3 phai cay may tao nhip ¢ 1 truong hop. Loan nhip
khac bao gdm ngoai tam thu thét, trén that.

Chuong 4: BAN LUAN
4.1. Pic diém chung.
4.1.1. Tudi va cin ning cia ddi twong nghién ciru.

Trong nghién ctru cua chiing t6i, tudi thap nhat 1a 7 thang tudi,
tudi 16n nhét 1a 67 tudi. Trong do ty 1& bénh nhan & 14 tré nho dudi 6
tudi chiém ty 1& cao nhit, sau d6 dén nhom tré 16n (6-14 tudi), bénh
nhan ngudi 10n chiém ty 1& thip nhét. Trong nghién ctru da trung tim
ctia Carminati va cong su cho thay, phan bo theo tudi ciia bénh nhén
cling twong tu nhu nghién ctru cua chung t61.

O tré nho, thap tudi thuong di doi voi can nang thap, la mét trong
nhiing tré ngai trong viée str dung hé thong dng thong déi vai cac the
hé dung cu trudc day. Trong nghién ciru cia ching t6i, tré thap tudi
nhét ciing 1a bénh nhan c6 can nang thip nhat (6,5 kg). V&i sy cai
tién vé& hé thong dng thong, nhimg bénh nhi thip can hon van co thé
¢6 thé dugc ap dung phuong phap can thiép qua duong 6 ong thong.
4.1.2. S6 ngay nam vi¢n.

S6 ngay nam vién trung binh 13 7,18 ngay, va sb ngay nim vién
sau can thip trung binh 1a 2,25 ngay. Bénh nhén thuong dugc xudt
vién sau can thiép 1-2 ngay néu 1am sang va cac thong s6 can lam
sang sau can thiép 6n dinh. Nhitng bénh nhan nam vién dai ngay la
nhitng bénh nhan c6 bién chimg hodc nhitng bénh nhan can phai theo
ddi 1au hon.

4.1.3. Dj tat kém theo.

Trong nghién ctru cua ching tdi c6 4 bénh nhan c6 di tat tim kém
theo TLT, trong d6 3 bénh nhan kém di tat ton tai 6ng dong mach, 1
bénh nhan kém dj tat thong lién nhi. Tét ca 4 bénh nhan nay déu duge
tién hanh can thiép bit TLT va bit di tat kém theo trong mot dot nam
vién. So véi Carminati, ty 1€ di tat tim phéi hop trong nghién clru cua
chung t6i thap hon.

retrieving the device or transfer to surgery.

- Bleeding at location of vessel incision: This should be managed
by compression.

- Complication due to drugs, anesthesiology: These
complications, especially anaphylaxis shock, should be managed by
closely observing parameters on monitor to timely detect and treat.

- Infection complication can be prevented by intravenous
antibiotics.

- Embolism due to thrombosis, or gas in the device can be prevented
with aspirin or removing gas from the device by careful flushing.

- Complication of device displacement, device embolization: This
should be managed by retrieving the device or transferring to surgery.

- Complication related to device delivery system: Fracture or
breaking of catheter, sheath.

- Complication of vessel injury due to guidewire: The use of
straight head Terumo guidewire in VSD closure may has the risk of
vessel rupture due to forcible actions and not observing movement of
guidewire head while performing the intervention.

1.2.5. Researches in the world and in Viet Nam.

The classical devices used in closure of perimembranous VSD are
Rashkind, Cardioseal, Star Flex, and Buttoned. Rashkind device was
used for the first time in closing perimembranous VSD by Lock and
colleagues in 1987. In this historical report, 6 patients have their
VSD closed percutaneously. Of the patients, 3 were with
postinfarction muscular VSD, 2 with perimembranous VSD, and 1
with residual VSD after surgical closure of VSD. 5/6 patients had
residual shunt, 1 patient had their VSD completely closed, and
mortality rate after closure is 4/6. The group of patients in the
research of Lock was very heterogeneous, with a small number of
patients and severe prognosis before closure.

Years later, researches of Rigby ML, Kalra, Sideris were published,
with small sample sizes and Rashkind devices, of which successful
procedural rates reached 80-100%. Complications were device
displacement, compression of left ventricular outflow, device dropping,
and progressive aortic regurgitation. Due to complicated delivery
mechanism, large size of delivery sheath, high rate of severe complication,
usage of this line of device was rarely used after about a decade.

In 1998 - 2000, perimembranous Amplatzer occluder and devices
improved from this occluder became popular and were used to



- Size of VSD is larger than maximum available size of device.
1.2.3. Characteristics of device used in the research.

* Coil Nit-Occlud LeVSD (Coil-pfm).

This device is improved from patent ductus arteriosus occluder
Coil by Dr. Le Trong Phi (Federal Republic of Germany), to be used
exclusively for VSD closure, with conical shape formed by twisted
Nitinol wire. Coil Pfm for VSD closure is used for various types of
VSD: Perimembranous VSD with aneurysm, subpulmonary VSD,
muscular VSD, and conal septal VSD. The largest advantages of
Coil-pfm are minimization of mechanical impacts on septum on both
horizontal and vertical axes of the device, flexibility in adjusting
position of the 2 disks of the device by means of a spring connecting
the disks (allowing transformation from 2 disk shape to 1 disk shape
for closing the flow).

* First - generation device for closing artery (single-disk device).

The device is made from nitinol (a metal alloy of nickel and
titanium) wire mesh. The device is in cork shape, with a large retention
disk at one end, diameter of the disk is 2mm larger than that of the
body. Inside the device is an one layer membrane that helps close the
flow. For closure of VSD, single-disk device can be used for closing
perimembranous VSD and muscular VSD. Single-disk device are used
for closing VSD with the expectation of reducing rate of third-degree
atrioventricular block thanks to reduction of vertical mechanical
impact (there is only horizontal impact) on septum while fully closing
blood flow and not damaging aortic valve and tricuspid valve.

1.2.4. Complications of VSD closure intervention and management.

Based on published literature about VSD closure, we summarize
complications and relevant management in VSD closure procedure:

- Arrhythmia complication: Arrhythmia during and after surgery
may be mild and transient atrial arrhythmia or ventricular
arrhythmias and even severe arrhythmia such as third-degree
atrioventricular block or ventricular tachycardias.

- Ventricular extrasystole complications: ventricular extrasystole
can be managed by internal treatment.

- Hemolysis complications postoperation due to residual shunt.
Internal treatment should be prioritized. Residual shunt should be
closed by re-intervention or surgery when internal treatment fails.

- Injuries to heart valves and ligaments resulting in acute aortic
regurgitation and tricuspid regurgitation. This should be managed by
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4.1.4. Ban luin vé gi6i ciia dbi twong nghién ctru: Trong nghién
clru cua chung t6i, ty 1€ bénh nhan nir chiém 44,4%, bénh nhan nam
chiém 55,6%, ty 1& Nit/Nam = 1.252. Trong cac nghién ctru khac, ty
1&¢ Nit/Nam c6 xu huéng can bang, trong nghién ciru ciia chiing toi ty
1€ bénh nhan nir cao hon so v4i bénh nhan nam.

4.1.5 Ban luin vé diic diém lam sang va cin lam sang ciia ddi twong
nghién ciru. ‘

4.1.51. Bin lugn vé dic diém Iim sing trude can thiép ciia déi tuong
nghién ciiu.

* Triéu chirng co ndng:

O nhom bénh nhan dudi 6 tudi, biéu hién cham phat trién thé chat
1a triéu chimg hay gip nhat (43,9%) khién tré dwoc dua di kham
bénh. Triéu chimg hay gip thi 2 1a viém duong ho hip tai phat.
Nhimng biéu hién triéu chimg co ning trén 1a mot bang ching khach
quan ciia bénh TLT anh huéng dén huyét dong va toan trang ciia co
thé tré nho. O nhom bénh nhan 6-14 tudi, triéu chimg cham phat trién
thé chat ciing 1a triéu chimg hay gip nhat (23,8%). Biéu hién dau
nguc va kho tho la triéu chimg hay gap ¢ nhom bénh nhén nguoi 16n,
thuong lién quan dén ging stc, kém theo biéu hién hut hoi va kho
thd khién bénh nhan di kham bénh (bleu hién dau nguc va kho tho
chiém 64%).

Trong mdt nghién ctu & 193 bénh nhan TLT ngudi 16n cua Nilda
Espinola - Zavaleta va cong sy nam 2012 cho thdy, ty 1& bénh nhan
khong triéu chimg chiém 36,3% va ty 18 co triéu ching 1a 63,7%. Ty
1€ nay tuong tu nghién ctru cia ching toi.
4.1.5.2. Ban ludn vé cin lam sang.

* Pign tam do.

100% bénh nhan c6 nhip xoang trudc can thi€p. Truc trung gian
chiém phan 16n véi 88,1%. Ty 1& bénh nhan c6 biéu hién ting ganh
that trai trén dién tim d6 chiém 16,8%, truc trai chiém 9,7%.

Hién tuong rdi loan din truyén trong that chiém ty 1& nho vai
1,2% Block nhéanh phai. Block nhanh trai gap ¢ 3/505 truong hop.

* Dic diém 16 thong trén siéu Gm tim

- Chénh ap qua 13 thong: Tét ca bénh nhén trong nghién ctru déu
¢6 ludng thong trai phai, chénh ap t6i da trung binh qua TLT 1a 87
mmHg. V&i chénh ép t6i da cao, biéu hién su chénh léch ap luc rd
rang gitra budng that trai va that phai.
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- Kich thwéc 15 thong lién thét phia thét trai: Kich thuéc TLT
phia thit trai khong co sy khac biét gitta nhoém bénh nhén sir dung
dung cu mot canh va Coil-pfm. Thong thuong vé mit giai phau kich
thude phia that trai 16n hon kich thude TLT phia that phai, va hinh
dang 16 thong c6 dang phéu xudi tir bén trai sang bén phai. Pay chinh
la mot tiéu chi quan trong trong viéc ung dung dung cu mdt canh dé
bit kin ludng thong.

- Kich thuéc 16 thong phia thit phai: Kich thude TLT phia that
phai con duoc goi 1a kich thude hiéu dung ciua TLT vi dya vao kich
thudc nay, bac sy can thip s€ can nhéc lua chon loai dung cu va kich
thude dung cu phu hop. Véi 16 TLT khong c6 phinh vach mang, kich
thudc phia thit phai duoc xac dinh trén siéu 4m 2D két hop siéu 4m
Doppler mau dé xac dinh. Thong thuong kich thude nay dugc xac
dinh & vi tri tan cua TLT d6 vao that phai. V&i TLT c6 phinh vach
mang kém theo, kich thudc 16n nhat cua tai phinh dugc xac dinh
cung véi kich thude cta duong thoat (kich thudc that phai cia TLT)
néu 16 thong co6 mot 16 d6 vao thét phai.

- Ty 1€ phinh vach mang trong nghién citu cia chung t6i la
55,4%. Trudc day vdi cac thé hé dung cu ban dau, mot sd nghién ciru
da cong bd hién tugng phinh vach mang ¢ thé lam cho thu thuét tién
hanh kho khan hon, ty 1& shunt ton luu cao hon va kich thuéc dung
cu thuong 16n hon. Tuy nhién trong nghién ctru cia chung t6i, do dac
diém dung cu cAu tao khac dung cu mét canh, kém theo céach lya
chon kich thudc dung cu khac so voi nhitng nghién ctru khac ma yéu
t phinh vach mang 1a yéu t6 tao thuan cho tha thuat can thiép.

- Ty 18 hé van ba la truéc can thigp 1a 73,3%, trong d6 chu yéu
1a hé mitc d9 nhe dén vira. Chi ¢6 2/370 h¢ van ba 14 mirc do nhiéu. 2
truong hop hé 3 1a mic do nhiéu lién quan dén hién twong phinh
vach mang kém theo 1am anh huéng dén hoat dong cua 14 vach van
ba 14, ngoai ra hudng cua ludng théng ciing lam anh huong dén thong
s6 huyét dong cua van ba 14 khi do trén siéu 4m tim.

- Cac thong s6 khac trén siéu 4m tim: Puong kinh trung binh thét
trai cudi tAm truong trong nghién ctru 1a 43,6 mm. So sanh theo tudi &
ngudi binh thuong theo hing sé sinh hoc ciia nguoi Viét Nam, c6
265/505 bénh nhén c6 gidn budng thét trai. Pay 1a mot dau hiéu khach
quan cho thdy TLT quanh mang anh huéng t6i huyét dong cta bénh
nhan, phu hop véi tiéu chi Iya chon bénh nhan trong nghién ctru.

- For older children, it is necessary to assess left - right shunt
flow, close VSD when Qp/Qs 21,5 and pulmonary vascular
resistance < 7 Wood units.

* Indication for adults with VDS:

According to guidlines of European Society of Cardiology in 2010:

- Patients with VSD and symptoms of left - right shunt, and no
severe pulmonary artery hypertension. (Class I, level of evidence C)

- Patients with VSD and evidence of left - right shunt with no
symptom but with evidence of left ventricle volume overload. (Class
I, level of evidence C).

- Patients with VSD and a history of infective endocarditis. (Class
IIa, level of evidence C).

- Patients with VSD and aortic valve cusp causing progressive
aortic regurgitation (Class Ila, level of evidence C).

- Patients with VSD and pulmonary artery hypertension, left - right
shunt, Qp/Qs > 1,5, and ratio of pulmonary artery pressure/systemic
artery pressure < 2/3. (Class Ila, level of evidence C).

According to guidlines of American Heart Association in 2018:

- Patients with VSD and evidence of left ventricular volume
overload and hemodynamically significant shunts (Qp/Qs 21,5) if
pulmonary artery pressure is less than 50% systemic, systolic and
pulmonary vascular resistance is less than one third systemic. (Class
I, level of evidence B).

- Patients with perimembranous or supracristal VSD causing
progressive aortic regurgitation. (Class Ila, level of evidence C).

- Patients with VSD and a history of infective endocarditis and
without any other contraindication. (Class IIb, level of evidence C).

- Patients with VSD and left-to-right shunt (Qp/Qs >1,5) when
pulmonary artery systolic pressure is 50% or more than systemic
and/or pulmonary vascular resistance is greater than one third
systemic. (Class IIb, level of evidence C).

* Contraindications:

- VSD with Eisenmenger syndrome, pulmonary vascular resistance
> 7U/m*

- Small VSD with hemodynamically insignificant left - right shunt
and not subpulmonary or subaorta valve.

- Patients in infection condition.

- Contraindication with platelet aggregation inhibitors.

- VSD associated with other heart injuries that require surgery.



2%) due to missing defects, incomplete closure, or slipping of
surgical stitches. Rate of atrioventricular conduction disorders, of
which the most common are right bundle branch block, complete
atrioventricular block, is 1-8%. Long term follow-up may find sick
sinus syndrome, reoperation (6%), and aortic regurgitation (15%).
Sternal wound infection is a severe complication after surgery,
requiring long term treatment and care. Sternal pain after surgery is
also a common complication after open heart surgery in general and
in surgical closure of VSD in particular.

- Banding surgery: Pulmonary artery banding is done to reduce
blood flow to the lungs, reduce progression of pulmonary arterial
hypertension. This is now rarely used, and is often used for children
with muscular VSD with multiple holes, heart failure refractory to
treatment but risk of surgical closure of VSD is high due to damage
to atrioventricular valves and conduction paths.

- Heart-lung transplantation surgery: This is the last treatment
method for patients with FEisenmenger syndrome caused by
ventricular septal defect.

* Percutaneous closure of VSD: This treatment approach is less
invasive than surgery, and was completed by Lock and colleagues for
the first time in the world in 1987. After more than 3 decades, so far
this approach has been widely applied in various cardiac
interventional centers as well as cardiac surgery centers in the world.
1.2. Method of VSD closure with device.

1.2.1. History

* In the world: Percutaneous closure of VSD with device was
conducted for the first time in the world in 1987 by Lock and
colleagues in the US. The device in use was Rashkind device.

* In Vietnam: In 2002, the first cases of VSD closure were
attempted. Up to now, types of devices used for closing of
perimembranous VSD are: Rashkind occluder, symmetric and
asymmetric Amplatzer occluder, Coil-pfm, and single disk devices.
1.2.2. Indications and contraindications.

* Indication for children:

- VSD should be closed in the first 6 months after birth if there are
symptoms of uncontrollable congestive heart failure, recurrent lung
superinfection, or growth delay.

- For children with large VSD and controllable or asymptomatic,
surgery can be postponed until about 2 years of age.
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- Kich thwéce gor dong mach chi: kich thudc go dong mach chu
trung binh 1a 3.31 mm. Vi sy lya chon dung cu theo cach kinh dién
cho dung cy mét canh, go dong mach chu phai trén 2 mm dé tranh
dung cu cham van dong mach chi. Tuy nhién cach lya chon nay
khong dé cap dén yéu to phinh vach mang. Néu TLT khong c6 go
van dong mach chu hodc gd rat ngin nhung c6 kém theo phinh vach
mang dang tui, trong nghién cuu cua ching t6i, viéc can thi€p cho
bénh nhan 1a kha thi. Viéc lya chon dung cu bit luc nay dua vao kich
thudc va cdu tric cia tai phinh vach mang.

4.2. Ban luan vé két qua so6'm va cac yéu to anh hwéng.
4.2.1. Ty I¢ thanh cong va thit bai.

Ty 1€ thanh cong trong nghién ctru cia chung téi 1a 96,6%, tuong
tu cac nghién clru cta nhitng tac gia st dung dung cu 2 canh, Coil-
pfm va dung cu mdt canh.

Ty 1& that bai trong nghién ciru cia chung toi 1a 3,4%. Nguyén
nhan that bai chu yéu do g& dong mach chii ngdn va khong c6 phinh
vach mang, dung cu sau khi dua vao 16 thong gdy cham van dong
mach chu, hodc shunt ton luu. Vi nhitng truong hop nay chung toi
chu dong thu lai dung cuy, chuyén phau thuat.

Anh huéng dén ty 16 thanh cong c6 2 yéu té: Kich thude go dong
mach chu trén 2mm va phinh vach mang. Pay 1a 2 yéu t6 tao thuan
trong qua trinh can thiép.

4.2.2. Pdc diém dung cu.

- C6 95/505 bénh nhan dugc bit bang Coil-pfm va 410/505 bénh
nhan duoc bit béng dung cu mot canh. Kich thudc dung cu 1on nhét
trong nghién ctiru 1a 26x24 mm v6i dung cu mdt canh va 16x8 mm
véi Coil-pfm.

- 499/505 bénh nhan dugc can thiép mot lan vdi 1 dung cu. 6/505
bénh nhan phai can thiép 1an 2 vi bién ching roi dung cu va tan mau.
4.2.3. Shunt ton lru.

- Ty 1& shunt ton luu sau can thiép 1a 22,6%, trong d6 cha yéu la
shunt ton luu nhe. G nhém Coil-pfm ty 18 shunt tdn luu cao hon so
v6i nhoém dung cy mot canh cha yéu do cAu tao cua Coil-pfm. Nhom
phinh vach mang c6 ty 1& shunt ton luu cao hon nhém khéng phinh
vach mang, do cau tao giai phiu cta tai phinh va ty 1& bénh nhan sir
dung dung cyu mdt canh cao hon & nhom khong c6 phinh vach mang.
4.2.4. Bién déi huyét dong trudc va sau can thiép.

Puong kinh thit trai cubi tim trwong va 4p luc dong mach phdi
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trung binh giam rd sau can thiép chimg to sy anh huong vé mit huyét
dong cua 16 thong trén dbi twong nghién ciru.
4.2.5. Bién chirng som.

Ty 1& bién ching ning trong nghién ctru cua ching toi thap hon so
v6i Fu, Carminati. Xt 1y bién chung ning: Bién chung roi dung cu
chung t6i s dung dung cu dé gip ra ngoai; chuyen phau thuat voi
bién ching t6n thuong van tim do dung cy; diéu tri noi khoa t01 uu va
may tao nhip tam thoi v6i bién chimg Bloc nhi that cap 3, ciy may
tao nhip vinh vién néu diéu tri ndi khoa thét bai. Bién chung dut gay
hé thdng tha dung cu duoc xir tri bang bét thong long.

Céc yéu t6 anh huéng dén bién chimg Bloc nhi thét cap 3: Ty 16
oversizing giita kich thudc dung cu so vai kich thude hiéu dung cua TLT.
4.2.6. Ky thudt can thiép.

Tat ca bénh nhén trong nghién ctru cua chung t6i déu duogc sir
dung k¥ thuat can thiép xudi dong c6 tao vong ndi dong mach — tinh
mach. C6 nhitng cai tién vé mat k¥ thuat nhu ky thuat bét thong long,
k¥ thuat ddy 6ng thong va dung cu, k¥ thuét didu chinh dung cu.

4.3. Ban luan vé két qua theo ddi ngin han.
* Thay doi vé triéu chirng sau can thigp.

- Trong vong 6 thang sau can thi€p, nhitng triéu chimg cliia bénh
nhan tiép tuc dugc cai thién rd, tuy nhién triéu ching cham 16n & tré thép
can cai thién cham hon so véi tridu chimg ctia h¢i chimg gang stc.

* Thay doi vé huyét dong sau can thiép

- Két qua theo doi ngan han vé huyét dong sau can thiép cho thy
cac thong s6 huyet dong co xu hudng cai thién rd sau can thiép va trd
vé trang thai 6n dinh.

* Bién chikng: C6 2 bién cb tram trong dugc ghi nhan trong thoi gian
theo ddi ngan han.

- Mot truong hop bénh nhan bi viém ndi tim mac nhiém khuén ¢6
bién ching tdc mach sau xuét vién mot thang, dugc diéu tri 6n dinh,
nguyén nhan 13 ty cau vang. Oded Scheuman di mé ta mot truong
hop bénh nhan bi viém ndi tim mac nhiém khuén do K denitrificans
sau can thi€p béng dung cu Amplatzer mot thang. Viém noi tam mac
nhiém khuédn ciing dugc nhic dén véi dung cu Coil-pfim trong cong
bd ciia Amal M E1-Sisi va cong su do truc khun mu xanh.

- M6t bénh nhan xuét hién Bloc nhi that cép 3 tai phat sau xudt
vién 1 thang, phai cay mdy tao nhip vinh vién. Pay la truong hop
Bloc nhi thit cdp 3 umon nhat so v&i cac nghién ciru trudc do.

Jfor VSD closure intervention.

- Sizes of VSD: Including size in left ventricle, size in right
ventricle, largest size of aneurysm.

- Size of aortic rim: Is mainly determined by 5 chamber view.

- Structure of aneurysm: Saccular or fusiform.

- Condition of aortic regurgitation, Sinus of Valsalva aneurysm.

Cardiac catheterization

Cardiac catheterization is a bleeding procedure that helps
diagnose and assess hemodynamics in VSD. However, after the
introduction of  echocardiography, indication of cardiac
catheterization in diagnosing VSD is only used for certain cases, for
examples: To determine pulmonary vascular resistance in cases of
nonrestrictive VSD, with increased pulmonary artery pressure being
equal to systemic; to test for pulmonary artery dilatation; to correctly
determined anatomy of certain cases of VSD, especially when there
are multiple holes.

1.1.3. Treatment of perimembranous VSD.

* Internal treatment.

e In cases of small VSD, to prevent infective endocarditis by using
antibiotic prophylaxis before applying invasive procedures.

e In cases of large VSD, to apply internal treatment to prevent
infective endocarditis and reduce complication of lung superinfection
and congestive heart failure, and to maintain normal development of
children.

- To restrain fluid inlet flow.

- To apply oxygen therapy.

- To administer diuretics: Furosemide, spirololacton.

- Digoxin: For improving symptoms.

- To reduce afterload: ACE inhibitors, hydralazine.

- Nutrition and improve physical conditions.

e In cases of VSD associated with Eisenmenger syndrome: To
reduce pulmonary artery pressure, restrain condition of polycythemia,
embolic complication and improve quality life of patients.

* Surgical treatment.

- V8D closure surgery: In 1955, with extracorporeal circulation
support, Lillehei successfully conducted a surgical closure of VSD.

Complications of surgery: Mortality rate is <1% in cases of
isolated VSD, and may reach 8% in cases of muscular VSD with
multiple holes or associated VSD. Residual VSD after surgery (1-



Because the membrane of the ventricular septum locates in a
special location having close anatomical association with adjacent
parts, such as aortic valve, atrioventricular conduction, tricuspid
valve, outlet of left ventricle, it is necessary to pay attention to:

- Aortic valve: Due to aortic rim. In case of long aortic rim, when
a device is implanted into location of membranous VSD, the device
shall be properly fixed and shall not contact with aortic valve. In case
of short aortic rim, the device may close blood flow but may cause
aortic regurgitation caused by the device rubbing the aortic valve.

- Outlet of left ventricle: When the device is implanted into
location of VSD, the device must be closely attached to the septum to
avoid blocking outlet of left ventricle.

- Atrioventricular conduction: near the lower part of
atrioventricular node, and the beginning of the 2 bundles of His. In
closure of perimembranous VSD, the device may cause damage to
atrioventricular conduction, which may results in third-degree
atrioventricular block - a severe complication of closure of VSD.

- Tricuspid valve: In case perimembranous VSD expands to the
inlet region, it shall be more closely associated with the septal leaflet
of the tricuspid valve. In closure of perimembranous VSD, the device
may damage to tricuspid valve ligament, causing acute tricuspid
regurgitation - a complication that results in failure of the procedure.

1.1.2. Diagnosis of perimembranous ventricular septal defect.

a, Clinical.

- Symptoms: In children: Recurrent pneumonia, physical
retardation. In adults: effort syndrome.

- Signs: Systolic murmur in the apical region, spreading in radial pattern.

b, Echocardiography.

Echocardiography allows determinded diagnosis and supports for
VSD closure intervention.

On 2D echocardiography, perimembranous VSD is determined
by following views:

- Long-axis view through aortic valve: Perimembranous VSD is
below aortic valve.

- Short - axis view through aortic root: Membranous VSD is
around the 9-11h location clockwise.

- 5-chamber view: With this view, in addition to location of the
VSD, dimensions of aortic valve rim is also determined.

Important parameters on echocardiography determining support
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4.5. Két qua trung han.

* Thoi gian theo doi va 0 lwong bénh nhdan: Thoi gian theo doi
t6i thiéu 12 thang sau can thiép, dai nhat 1a 9 nam, trung binh 4,9
niam. C6 45 bénh nhan khong duoc tiép tuc theo ddi dén khi két thuc
nghién ctru vi ly do khach quan, do mat lién lac hodc do cong viée di
nudc ngoai.

* Thay déi vé trigu chirng: Sau can thiép 12 thang, hiu nhu cac
triéu chirng da cai thién va bénh nhén co6 cudc séng binh thuong.

* Thay doi vé huyét dpng: Cac thong sb huyét dong van én dinh
va tré vé binh thuong.

* Shunt ton lwu: Sau mot nam tir khi can thiép, ty 1¢ bit kin hoan
toan dat 95,45%, shunt ton luu giam con 4,55% va 1a shunt ton luu
nhe. Co ché bit kin shunt ton Iuu theo thoi gian 1a do huyét khdi hinh
thanh bén trong 1ong éng ctia dung cu mot canh va giita cac vong cua
Coil-pfm, sau d6 14 qua trinh t6 chtrc hoa va ndi mac hoa phi kin bé
mat dung cu.

* Bién chitng muén: Bién chimg umon trong nghién ctru cua
chung t6i bao gom 5 trudng hop, trong d6 co 2 bién chimg quan
trong, con lai 1a bién chung nhe dap tmg véi diéu tri noi khoa.

- Mot bénh nhan Coil-pfm bi dirt gdy 1am 2 phan, tuy nhién 2 phan
nay 6n dinh va khong c6 déu hiéu bat thuong nao khac. Ching toi
quyét dinh tiép tuc theo ddi cho bénh nhan

- 1 trudng hop bénh nhéan bi Bloc nhi that cip 3 mudn phai ciy may
tao nhip vinh vién.

* Hinh dang cuia dung cu

Hinh dang cua dung cu mot canh sau can thiép c6 2 dang la no
hoan toan va c6 eo that.

Cho t&i thoi diém hién tai, chua c6 cong bd nao xéac dinh duge
thoi diém dung cu mot canh ngimg nd theo thoi gian sau ca thiép véi
khoéang thoi gian la bao l1au. Tuy nhién trong nghién ctru cua chung
t6i, nhimg bénh nhén c¢6 bién chimg Bloc nhi that cap 3 chi xay ra &
nhom bénh nhén dung cu mot canh c6 eo thét sau can thi€p. Hinh
dang cua Coil-pfm on dinh sau can thi€p, chi c6 mdt truong hop dugc
ghi nhéan dut giy Coil sau can thiép 2 nam.
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KET LUAN

Qua nghién ctru trén 505 bénh nhan TLT phin quanh mang duoc
can thiép bit bang dung cu 1 canh hodc Coil-pfm, ching toi c6 két
luan nhu sau:

1. Phwong phap bit TLT phan quanh mang sir dung dung cu mjt
canh hodc Coil-pfm 1a phuwong phap an toan, hiéu qua véi:

- Ty 1€ thanh céng cao (96,6%).

- Ty 18 bién ching thip (7,3%), trong d6 ty 1& bién chimg Bloc nhi
that cap 3 sém chiém 1,3%, mudn chiém 0,2%, ty 1& cdy may tao
nhip do Bloc nhi thit cép 3 chiém 0,5%.

- Céc thong s6 vé huyét dong cai thién rd sau can thiép theo thoi
gian: Kich thudc va chic nang thét trai, ap luc dong mach phdi trg vé
tri s6 binh thuong sau can thiép.

- Triéu chirng co ndng ctia bénh nhan cai thién 16 sau can thi€p va
hoa nhap tré lai cudc song binh thudng.

- Khong c6 truong hop tir vong nao dugc ghi nhén trong nghién ctru.

2. Cac yéu td anh hwong dén két qua ciia phwong phap can thiép;

- GO dong mach chi: Go dong mach chu ngén dudi 2 mm lam
tang ty 18 that bai cua thii thuat.

- Hién tugng phinh vach mang: Phinh vach mang 1 yéu té tao
thuan lam ting ty 16 thanh cong & nhom TLT phan quanh mang c6 go
d6ng mach cha ngén dudi 2 mm.

- Loai dung cu: Ty 1€ thanh cong & nhom dung cu mdt canh cao
hon so véi Coil-pfm. Ty 18 shunt t6n luu & nhom Coil-pfm cao hon
so v6i dung cu mot canh.

- Chénh 1éch kich thudc dung cu mét canh véi kich thudce hiéu
dung ctia 15 thong: Bién ching Bloc nhi that cip 3 chi xay ra ¢ nhom
bénh nhan duoc bit béng dung cu mét canh co6 kich thudc dung cu
16n hon kich thude hiéu dung 16 thong.

perimembranous VSD closure with the two types of devices: Coil-
pfm and single-disk device.

The results of assessing mid-term outcomes of this method
present experiences in selecting treatment methods for patients with
perimembranous VSD. The research results also provide references
for the field of Cardiology.

STRUCTURE OF THESIS

The thesis comprises of 136 Ad4-sized pages, with 4 chapters.
Specifically, the thesis comprises of following parts: Introduction: 2
pages; Overview: 46 pages; Subjects and method of research: 10
pages; Results of research: 31 pages; Discussion: 45 pages;
Conclusion: 1 page.

Chapter 1: OVERVIEW
1.1. Perimembranous ventricular septal defect.
1.1.1. Concept, classification of VSD.

a, Concept: Ventricular septal defect (VSD) is defined as a
congenital heart disease due to a defect in the ventricular septum, in
which there is one or more holes between the left and the right
ventricle, which means that there is a flow between systemic
circulation and pulmonary circulation

b, Anatomic classification of VSD: According to Society for
Thoracic Surgery - Congenital Heart Surgery Database Committee in
association with the European Association for Cardio Thoracic
Surgery, VSDs are sorted into 4 types:

* Type I: Type 1 defects are those located in the outlet portion of
the muscular septum and have been termed conal, subpulmonary, or
supracristal defects.

* Type 2: Type 2 defects are confluent with the membranous
septum. These defects usually extend into 1 of the 3 components of
the muscular septum. Therefore, the term perimembranous has been
used to describe these defects.

* Type 3: Type 3 defects are located in the inlet portion of the
muscular septum, inferior to the atrioventricular valves and are also
termed inlet or atrioventricular canal/septal-type defects.

* Type 4. Type 4 defects are those located in the trabecular
portion of the muscular septum and are completely surrounded by
muscle. Defects can be apical, mid, anterior, posterior, or multiple.
1.1.2. Applied anatomy of perimembranous VSD in association
with VSD closure intervention.



INTRODUCTION
Ventricular septal defect (VSD) is one of the most common
congenital heart defect, of which isolated VSDs accounts for 20-25% of
cases with CHD, with the rate of occurrence of isolated VSD varying
from 1,5 to 3,5 in 1000 live births. Perimembranous VSDs accounts for

75% of cases of VSDs. Percutaneous closure of VSD has been applied

since 1987. So far, this method has got a number of advancements, in

terms of techniques, device improvement, and now has been an
alternative to surgery. A disadvantage of VSD closure using classic
devices is a high rate of occurrence of third-degree atrioventricular
block. Improving and using new generation of devices for closure of
perimembranous VSD in order to reduce this complication is a common

trend in the world. Therefore, we research the thesis of: “Assessing mid-

term outcomes of transcatheter VSD closure with Coil-pfin or single-

disk device for closing perimembranous ventricular septal defect”,
with the following 2 objectives:

(1) Assessing mid-term outcomes of transcatheter perimembranous

VSD closure with Coil-pfin or single-disk device.
(2) Exploring factors affecting outcomes of transcatheter
perimembranous VSD closure with Coil-pfin or single-disk device.
NECCESSITY OF THE THESIS

- The method of percutaneous perimembranous VSD closure has
been widely applied in the world, however the rate of occurrence
of third-degree atrioventricular block is still high while using
classic devices.

- The use of two new devices, namely Coil-pfm and single-disk
device in perimembranous VSD closure for the purpose of
lowering the rate of occurrence of third-degree atrioventricular
block is a new approach in Viet Nam and in the world.

NEW CONTRIBUTIONS OF THE THESIS
From a research on 505 patients having transcatheter
perimembranous VSD closure with Coil-pfm or single-disk device
from 10/2008 to 10/2017 in 3 major interventional center in the

North of Viet Nam, namely National Cardiology Institute - Bach Mai

Hospital, Hanoi Heart Hospital, Hanoi Medical University Hospital,

the thesis presents a number of new contributions, as follows:

This is the first research in Viet Nam and one of the first
researches in the world on effectiveness and feasibility of
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