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c6 dworng kinh déng mach qué nhd (< 1mm) va bét
thuwdng mach mau thi (*ng dung siéu am danh dau
khéng lam tang ty 1& thanh cong khi thiét 1ap catheter
ddéng mach quay.

Trong nghién ctvu nay, ching téi tim thay sw anh
hwéng ctia yéu td kich thich, khong hop tac & tré ddi
v&i két qua thanh cong & 1an dat dau tién. Qua do co
thé thay tdm quan trong clia viéc gity tw thé cé tay cla
tré va gidm dau, an than truéc khi thue hién ky thuat.

Nghién cru ctia ching t6i van con mot sé han
ché: Nghién ctru cla ching t6i phan I&n khdo sat
trén nhém dan sé tré nho, chi cé 1 trwong hop 14 tré
so sinh vi thé gdp phai han ché trong viéc (rng dung
két qua nghién clru nay cho nhém dan sé so sinh.
C& mau clia nghién clru nhd va phuong phap chon
mau thuan tién vi thé thiéu tinh khai quat cho toan
bd dan sé. Bén canh dd, do han ché ngudn luc nén
nghién ctru cla ching téi chwa danh gia dén yéu tb
thoi gian dat dong mach, 1a mét trong nhikng yéu té
gop phan phan anh tinh kha thi cta k¥ thuat nay.

V. KET LUAN

Ap dung siéu am danh dau vj tri ddng mach ngay
tr ban dau khi thiét 1ap catheter déng mach quay da
cho thay ti & thanh cong cao, gidm sbé lan dam kim
va ti 1& bién chirng th4p sau tha thuat. Cé thé xem
xét viéc thwe hién mét nghién ctru riéng biét déi voi
nhém dan sé so sinh vi d6 1a nhém dan sé khéng
dwoc dé cap dén trong nghién cru nay. Can dao tao
ky thuat siéu am cho diéu duéng da kinh nghiém dé
cht dong hon trong thirc hién k¥ thuat, dac biét la dao
tao chuyén sau hon niva dé thuc hién trng dung siéu
am thoi gian thuwe nham nang cao ty 1& thanh cong &

tht c& cac bénh nhi, bao gém ca nhém bénh nhi kho
thiét lap catheter dong mach quay. Cac don vi cham
soc tich cwe nhi khoa nén nhan réng ky thuat nay khi
dwoc trang bj day di may siéu am va nhan luc dwoc
dao tao vé siéu am tiép can mach mau ngoai bién.
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TOM TAT

Muc tiéu nghién ctru: Khao sat cac bién thé sb lwong
bé,n sao (Copy Number Variation - CNV) bang giai trinh tw
thé hé mo&i & bénh nhan T& ching Fallot c6 va khong co
méat doan 22q11.2

DPéi twong va phwong phap nghién ctru: Nghién
cru dwoc thwe hién trén 44 bénh nhan Tw ching Fallot
dé_n tham kham tai Bénh vién Pai hoc Y Duwgc Thanh phé
HO Chi Minh tlr 01/2025 - 12/2025. Trong d6 bao gom
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22 bénh nhan Tk ching Fallot da dwoc xac dinh cé méat
doan 22q11.2, va 22 trwong hop khdng ghi nhan méat doan
22911.2.

Két qua: O' nhom Tw chirng Fallot co méat doan 22q11.2
ghi nhan thém mot sé CNV chwa rd chirc ndng ngoai ving
22q11.2 bao 96m 1 CNV lap doan 12g21.3 va 1 CNV lap
doan 2p25.3. O nhédm bénh nhan Fallot khéng mét doan
22q11.2, ghi nhan lan lwot 1 CNV 18p doan tai 9934.1, 1
CNV Iap doan tai 11p15.1, va 1 CNV Iap doan 15913.3.

Két luan: Bénh nhan T chirng Fallot c6 thé mang mot
sb cac CNV khac nhau bén canh mét doan 22q11.2 1a bat
thweng nhiém sac thé thwong gap.

Tee khoa: T ching Fallot, hdi chirng Digeorge, bénh
tim bam sinh, bién thé sb lvong ban sao

SUMMARY

IDENTIFICATION OF COPY NUMBER VARIATIONS BY
NEXT GENERATION SEQUENCING IN PATIENTS WITH
TETRALOGY OF FALLOT

Background: Our research aims to identify copy
number variation (CNV) by next-generation sequencing
method in Tetralogy of Fallot patients with or without
22q11.2 deletion.

Methods: This study was conducted at University
Medical Center, Ho Chi Minh City from 01/2025 to 12/2025.
During the research period, 44 patients with Tetralogy of
Fallot were enrolled, of which 22 cases were confirmed
with 22911.2 deletion.

Results: CNV analyses of the 22q11.2 deletion group
resulted in additional detection of one patient with a 2p25.3
duplication and another patient with a 12921.3 duplication.
In the non-deletion group, 9q34.1, 11p15.1 and 15913.3
duplications were obtained separately in three patients.

Conclusion: Although their clinical relevance remains
to be defined, our results indicate that Tetralogy of Fallot
patients can carry different CNVs besides the common
22q11.2 deletion.

Keywords: Tetralogy of Fallot, Digeorge syndrome,
congenital heart disease, copy number variation

I. DAT VAN PE

T chwng Fallot (Tetralogy of Fallot - TOF) la
bénh bam sinh c6 tim thwong gap nhét véi ty lé
mac phai trén nhém tré so sinh mang bénh tim bam
sinh |a khodng 5% - 10%, twong (ng véi tan suét
1:3600 trén tdng sb tré em chao ddi. Tai Viét Nam,
mot nghién clru thye hién trén 14.335 tré sinh séng
tai Bénh vién Phu san - Nhi Ba Néng cho thay tan
suat mac bénh tim bam sinh 1a 14,71/1000 trwdng
hop, v&i ty 16 mac phai TOF la 0,47%!". Trong 30
nam qua, tién lwvgng cta bénh nhan TOF da dwoc
cai thién dang ké nhd vao nhirng tién bd trong chan
doan, can thiép, phéu thuat va hdi strc. Tuy nhién,
trén nhirtng bénh nhan cé d&c diém giai phau hoc
twong tw va quy trinh phau thuat gan nhw giéng hét
nhau, dién tién sau phau thuat van cé sy khac biét
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I&n, doi hdi can c6 thém hiéu biét vé co ché bénh
sinh va tién trién ctia TOF. P4 c6 nhirng bao céo cho
thay két cuc ctia bénh nhan c6 thé chiu anh huéng
b&i cac hdi chirng di truyén ddng mac. Udc tinh co
khoang 20 - 25% céc trwérng hop TOF c6 mang bét
thwong nhiém séc thé hoac dot bién gen. Cac béat
thwong di truyén cé thé lam tang nguy co xuét hién
bién chirng va anh hwéng dén sw phat trién thé chét,
tinh than cta bénh nhan. Mot nghién ctru doan hé
trén 479 dbi twong TOF va hep phéi/thong lién that
tr 12 trung tdm tai Ha Lan cho théy bénh nhan co
méat doan 22q11.2 c6 ty |é sbng sét sau 12 ndm thap
hon dang ké so vé&i nhém khdéng mang dét bién (p =
0,008). Nghién ctru doan hé héi ctru thwc hién bai
Herington va cdng sw trén 4800 bénh nhan TOF ghi
nhan tan suét can thiép dan lwu dich mang ngoai tim
va théng tim cao hon & nhém cé bat thuwéng nhiém
sac thé. Twong tu, ti 1& st dung thubc diéu tri &
nhém TOF c6 bat thwdng cao gap d6i so v&i nhém
khéng mang dot bién gen (p<0,0001)8. Cac bét
thwong nhiém séc thé thuwéng gép & bénh nhan TOF
bao gébm mét doan 22q11.2 (Héi chirng DiGeorge),
Trisomy 21 (H6i chirng Down), hdi chirng Alagille...
Trong dé, hdi chirng DiGeorge va héi chirng Down
la hai dang thwéng gap nhét 1an lwot chiém ty 1é
15% va 7% trén téng sb cac trwong hop. Ngoai ra,
ngay cang cé nhidu cac bao cdo dé cap dén sy xuat
hién clia bién thé sb lwong ban sao (Copy Number
Variation - CNV) khac va vai trd cta chung trong
TOF. Nghién clru nay st dung ky thuat giai trinh ty
thé hé méi khao sat sw hién dién cila CNV & bénh
nhan TOF, bén canh mat doan 22q11.2.

Il. DOI TWONG VA PHUONG PHAP NGHIEN CUPU

2.1. B6i twong nghién ciru

Bénh nhan dwoc chan doan T chirng Fallot dér]
th:';\m kham tai Bénh vién Dai hoc Y Dwoc Thanh ph()
Ho6 Chi Minh tror]g thoi gian t thang 01/2025 dén
thang 12/2025, dong y tham gia nghién ctru.

2.2. Phwong phap nghién ciru

Tach chiét DNA

M&i bénh nhan sé& dwoc thu nhan 3 mL mau
ngoai vi trong 6ng EDTA. Tién hanh ly trich DNA
béng bo kit GeneJET Genomic DNA Purification Kit
theo hwéng dan nha san xuét. Mau sau tach chiét
duoc do néng d6 badng may Nanodrop, mau DNA dat
nE“Jng dé >30 ng/uL sé dwgc st dung cho qua trinh
chuan bj thw vién.

Chuan bj thw vién giai trinh tw thé hé moi

M&u DNA sau tach chiét dwoc phan manh va
chuén bi thw vién béng bo kit NEBNext Ultra Il FS
DNA Library Prep Kit theo hwdng dan cla nha san
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xuét. Néng do thw vién dwoc xac dinh béng bo kit
QuantiFluor dsDNA. Thyc hién gidi trinh ty trén hé
thdng NextSeq 550 v&i s6 doan doc téi thiéu cho mbi
mau |a 3 triéu phan doan.

2.3. Phan tich sé liéu

Phan tich két qua giai trinh tw

Chét lwgng gidi trinh tv sé dwoc danh gia
bang FastQC. Két qua giai trinh tu sé& dwoc sap
giébng véi trinh tw tham chiéu bd gen ngudi (NCBI
build GRCh37) bang Burrows-Wheeler Aligner va
SAMtools. Str dung QDNAseq dé tién hanh goi bién
thé sé lwong ban sao. Cac bién thé sau d6 dwoc
dbi chiéu vdi co s div lieu OMIM va DECIPHER dé

lll. KET QUA NGHIEN CUrU
Dic diém dan s6 nghién ctru

phén loai thanh dang bénh ly, c6 kha nang gay bénh,
lanh tinh, hodc chwa ré chirc ndng theo tiéu chuén
clia ACMG va ClinGen.

Phan tich théng ké

Céac sb lieu dwoc nhap vao phan mém Excel, sau
doé duwoc xiv ly théng ké bang phdn mém GraphPad
Prism 8.

2.4. Pao durc trong nghién ciru

Nghién clru da dwoc phé duyét bdi Hoi déng
Pao durc trong nghién cwu Y sinh hoc DPai hoc Y
Duoc TP. H& Chi Minh (sé: 504/HDDD-DHYD, ngay
04/05/2023).

Nghién ctru dwoc thwe hién trén 44 bénh nhan TOF da trai qua phu thuat siva chiva, trong doé cé 22 bénh
nhan da dwoc xac nhan cé mang dot bién mat doan 22q11.2. Nhém bénh nhan khéng mat doan c6 tudi trung
binh: 1,27 + 1,20 tudi (O - 6 tudi), nhém bénh nhan cé mat doan c6 tudi trung binh: 1,86 + 1,61 tudi (1 - 6 tudi).
Phan I&n bénh nhan cé can nang nhe hon so véi d6 tudi, voi BMI trung binh tai thoi diém tham gia nghién
ctru la 15,80 + 2,88. Phan suét tdng mau that trai clia tt ca bénh nhan tai thdi diém tham gia nghién ctru ndm
trong nguwdng binh thuwdng vai gia tri trung binh la 63,78 £ 6,43, dao dong t&r 50% - 77%.

Bang 1. Pac diém dan sé nghién ciru

< ik T chirng Fallot T chivng Fallot + mat doan il
Pac diém (n=22) 22q11.2 (n=22) GiatriP

Tudi (nam) 1,0 (0,0 - 2,0) 1,0 (1,0 - 3,0) 0,232
Gi&i nam (n, %) 8 (36,3%) 8 (36,3%) 1,000
Chi s6 khéi co thé 16,2 + 3,4 15,4 +2,2 0,31°
Chén doan
- TOF (n, %) 14 (63,6%) 16 (72,7%) 0,75
- PA-VSD (n,%) 8 (36,4%) 6 (27,3%)
Phan suét tbng mau that trai (%) 64,6 £6,6 62,9 £6,3 0,38°

Dir liéu trong bang dwoc mé ta dwdi dang trung binh + d6 1éch chudn hodc trung vi (khoang t& phan vi).
aKiém dinh Mann-Whitney, °Kiém dinh Fisher, °Kiém dinh t-test

Két qua khao sat bién thé sé lwong ban sao
(CNV)

Trong 44 mau duoc khao sat, ngoai dot bién mét
doan 22g11.2 da& dwoc ghi nhan trwdc dé trén 22
bénh nhan, két qua phan tich dya trén giai trinh tw
thé hé m&i da phat hién thém 5 CNV |&p doan chua
ré chtrc nang trén 5 trwong hop tham gia nghién
ctu. Trong d6, 2 CNV dwgc phat hién trén nhém
bénh nhan c6 mét doan 22q11.2. Cu thé, 1 CNV 0,8
Mb trén nhiém séc thé 2p25.3 c6 chiva cac gen bao
96m COLEC11, TRAPPC12, RPS7, RNASEH1 lién
quan dén bénh da biét & mot bénh nhan ni 2 tudi;
va 1 CNV 0,9Mb tai vi tri 12921.3 dwoc phat hién &
mét bénh nhan n 17 tudi. O nhom bénh nhan khéng

mét doan 22q11.2, ghi nhan 1 CNV 0,5Mb tai vung
9gq34.1 trén mot bénh nhan nam 5 tudi, 1 CNV 1,0Mb
tai vitri 11p15.1 c6 chira gen RYR3va 1 CNV 0,6Mb
tai 15913.3 c6 lien quan dén gen SETX, MED27,
NTNG2 Ian lwot trén bénh nhan nik 14 va 4 tudi.

IV. BAN LUAN

Nhiéu nghién ctu cho thay sw thay ddi vé di
truyén, bao gdm cac bién thé sb lwong ban sao
(CNV), tham gia vao qua trinh kh&i phat va dién tién
mot sb bénh ly & nguwdi. Trong bénh ly tim mach,
b4t thwerng CNV da dwoc bao cdo & bénh nhan tim
bam sinh, bénh co tim, nhdi mau co tim, hay bénh
tim mach chuyén héa. Cac CNV duwoc xac dinh la
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nguyén nhan gay bénh trén 10 - 15% cac trwong
hop tim bam sinh, twong dwong véi tan suét cha cac
dot bién gen don I1& hoac cac khiém khuyét nhiém
séc thé 1on, thwdng gap tai cac vi tri 1g21.1, 2q13,
8p23.1, 11924, 15q11.2, 16p11.2, va 22q11.2; thong
qua viéc tac dong dén cac yéu td diéu hoa phién ma
t& bao tim mach“. Trong dét t& do tim mach, mot
s6 bénh nhan cé sy xuét hién ctia CNV anh huwéng
dén cac gen ma hoéa protein ciu trdc va kénh trao
ddi ion nhw ACTC1, KCNQ1, MYBPCS3...Tuy nhién,
hién van con it cac nghién ctru dé& cap dén cac CNV
va vai trd clia chiing & bénh nhan T& chirng Fallot.

Nghién ctru nay str dung ky thuat giai trinh ty thé
hé ma&i nhdm phat hién cac CNV vi mat/lap doan cd
kich thwéc = 400 Kb, so voi phwong phap karyotype
truyén théng chl yéu phat hién cac bat thwong nhiém
sac thé co kich thwdc Ién >5Mb. Két qué cho thay,
bén canh méat doan thuwdng gap 22q11.2, nghién cltru
ghi nhan thém 5 CNV Igp doan v&i kich thuédc trung
binh Ia 0,76 £ 0,21 Mb tai cac vi tri 2p25.3, 9q34.1,
11p15.1, 12921.3, va 15q13.3. Cac CNV nay da dugc
ghi nhan riéng & trén bénh nhan tim bam sinh hodc
phi dai co tim trong cac bao cdo khac nhau. Cu thé,
mat nghién ctru vé& tim bam sinh da ghi nhan CNV I&p
doan kich thwéc In 85Mb tai vang 2p25.3, cung voi
2 CNV khac tai vi tri 2911.1 va 20g11.2 trén mét bénh
nhan Trung Quéc®. Cac CNV lap doan véi kich thudc
khac nhau tai vang 9934.1 da dwoc ghi nhan riéng
I& trén moét sé bénh nhan TOF nhw mot trwong hop
thai nhi Trung Quédc, mét tré so sinh v&i teo van dong
mach phdi va phu thai; hay mét bénh nhan nam véi bt
thwdng nhiém sac thé s6 12, B4t thwong tai mot s6
diém thuodc vung 11p15.1 cling da dwoc dé cap trong
nghién ctru vé& bénh tim tré em véi cac khiém khuyét
viing than nén, théng qua tac dong dén gen CSRP3
méa héa protein MLP tham gia vao qua trinh diéu hoa
cAu truc t& bao co tim, dia Z, va sw co co™™. Bat thuwong
tai 12921.3 da dwgc phat hién trén bénh nhi v&i hoi
chirng tim mach da. Day Ia viing cé chira mot s6 gen
quan trong nhw TBX5 14 yéu t6 phién ma diéu hoa cac
con dudng tin hiéu thiét yéu trong qua trinh hinh thanh
va phat trién tim. Nhém ctia Lou va cong sw tién hanh
danh gia kiéu gen va kiéu hinh thai nhi c6 mang bién
thé mat/l&p doan 15q13.3 cho thay bat thwong xay ra
tai ving 15q13.3 lién quan dén di tat tim bam sinh va
gidn nao that bén®. Gan day, mot nghién ciru thuc hién
gén day tai Pai hoc Y Ha Ni ciing da ghi nhan CNV
méat doan tai vung 15q13.1913.2 trén thai nhi v&i dj tat
tim bam sinh nghiém trong.

Do bét thwérng cAu tric nhiém séc thé cé thé anh
hwéng dén cac gen/nhém gen khac nhau tuy thudc
vao vi tri chuyén ddi. Trong nghién ctru nay, cac
vung xuét hién 13p doan ghi nhan moét sb gen nhuw
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COLEC11, TRAPPC12, RPS7, RNASEH1, SETX,
MED27, va NTNG2. Dot bién xay ra tai nhirng gen
nay da dwoc biét 1a co lién quan dén hdi chirng 3MC,
bénh n&o/than kinh, thiéu mau, bénh ty thé. Tuy
nhién, cé it nghién ciru dé cap dén tac dong cla lap
doan lam tang sb lwong ban sao gen va chirc nang
cla ching trong co thé. Do d6, can tién hanh thém
cac nghién ctru biéu hién gen dé xac dinh vai trd cla
chung trong bénh tim bam sinh.

V. KET LUAN

Bénh nhan T& chirng Fallot c6 thé mang mot s6
cac CNV khac nhau bén canh méat doan 22q11.2 la
bat thwérng nhiém sac thé thwong gap.
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