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KHAO SAT BAT THUONG NHIEM SAC THE VA VI NHIEM SAC THE
TREN THAI NHI CO DI TAT TIM MACH

TOM TAT

Muc tiéu: M6 ta déc diém bét thuong nhiém sac thé
va vi nhiém sac thé & thai nhi co dij tat tim mach hodc dau
hiéu tim mach nguy co cao dwgc phat hién trén siéu am tai
Bénh vién Pai hoc Y Ha Nai.

Phwong phap: Nghién ctru mé ta cit ngang trén 60
thai phu c6 thai nhi dwgc phat hién dj tat tim mach hoac dau
hiéu siéu am tim cé y nghia Iam sang qua siéu am, dwogc
thwe hién choc 6i va phan tich di truyén bang karyotype va
CNVseq tai Bénh vién Pai hoc Y Ha Nai tlr nam 2022 dén
2024. Thai nhi dwgc phan loai theo loai di tat tim cu thé.

Két qua: Tudi thai phu trung binh 1a 31,3 + 5,9; tudi
thai trung binh khi phat hién dj tat Ia 19 tuan 3 ngay. Trong
60 trwrng hop c6 théng lién that 18,3% (11/60); t& chirng
Fallot 13,3% (8/60), di tat than - nén déng mach 10%
(6/60), bat thwong quai ddng mach chu 8,3% (5/60), di tat
t&c nghén dwong ra that trai (3/60) va d4u hiéu tim mach la
nbt ting am budng théat trai nguy co cao 25% (15/60). Ty 1&
b4t thuwdng nhiém séc thé va vi nhiém séc thé khi phdi hop
hai phwong phap la 48,3% (29/60). Karyotype phat hién
23/60 trwerng hop (38,3%), bao gdm 2 chuyén doan can
bdng va 1 marker chromosome ma CNVseq khéng phat
hién dwoc. CNVseq phat hién 26/60 trwong hop (43,3%),
trong dé c6 6 vi mat/l&p doan gay bénh (10,0%) bi bé sot
trén karyotype. Ty |& bat thweng di truyén dwoc phat hién
bdng cd 2 phwong phap cao nhat & nhém nbt tdng am
budng thét trai nguy co cao 12/15 (80%), thong lién that
54,5% (6/11), di tat than - nén déng mach 50% (3/6), bt
thwdng quai ddéng mach cha 40% (2/5), di tat tdc nghén
dudng ra that trai 33,3% (1/3). Mat doan 22g11.21 la CNV
gay bénh thweng gap nhét.

Két luan: Dj tat tim mach c6 méi lién quan ché&t ché
véi cac bat thwong di truyén. Mot sb di tat tim dac biét
nhom di tat vang than - nén ddéng mach va cac bat thwong
mach mau I6n, co lién quan dén bat thwdng vi nhiém séc
thé, dwoc phat hién nho CNVseq. Cac ddu hiéu siéu am
nhw nbt tdng am budng thét trai nguy co cao cé thé goi y
b4t thwong di truyén. CNVseq gitp phat hién cac vi mat/
I&p doan nhiém séc thé ma karyotype cé thé bd sot, con
karyotype c6 gia tri trong phat hién cac bat thwong céu
tric can bang hodc marker chromosome khéng phat hién
duoc bidng CNVseq. Phdi hop karyotype va CNVseq gilp
nang cao hiéu qua chan doan truwdc sinh & thai nhi co bat
thwdng tim mach.

Ttr khéa: Bét thuong nhiém séac thé, bat thuong vi
nhiém sédc thé, di tat tim mach, chan doan trwéc sinh,
CNVseq, karyotype.
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SUMMARY

INVESTIGATION OF CHROMOSOMAL AND
SUBCHROMOSOMAL ABNORMALITIES IN
FETUSES WITH CONGENITAL HEART DEFECTS

Objective: To describe  chromosomal and
submicroscopic abnormalities in fetuses with congenital
heart defects (CHDs) or high-risk cardiac ultrasound
markers detected at Hanoi Medical University Hospital.

Methods: A cross-sectional study was conducted on
60 pregnant women whose fetuses were diagnosed with
CHDs or clinically significant cardiac ultrasound markers.
All cases underwent amniocentesis followed by genetic
analysis using both karyotype and copy number variation
sequencing (CNVseq) at Hanoi Medical University Hospital
from 2022 to 2024. Fetuses were classified according to
specific types of cardiac anomalies.

Results: The mean maternal age was 31.3 £ 5.9 years
and mean gestational age at diagnosis was 19 weeks 3
days. Common cardiac findings included ventricular septal
defect (18.3%), tetralogy of Fallot (13.3%), conotruncal
defects (10.0%), aortic arch anomalies (8.3%), left
ventricular outflow tract obstruction (5.0%), and high-
risk echogenic intracardiac focus (25.0%). The combined
detection rate was 48.3% (29/60). Karyotype identified
abnormalities in 38.3% of cases, including two balanced
translocations and one marker chromosome undetectable
by CNVseq. CNVseq detected 43.3% and identified six
additional pathogenic copy number variants (10.0%)
missed by karyotype. The highest detection rate was in the
high-risk EIF group (80.0%), with 22q11.21 deletion being
the most common pathogenic CNV.

Conclusion: Congenital heart defects are strongly
associated with genetic abnormalities. Conotruncal
and great vessel anomalies are primarily linked to
subchromosomal abnormalities detectable by CNVseq,
while karyotype remains essential for identifying balanced
rearrangements and marker chromosomes. Combined use
of both methods maximizes prenatal genetic diagnostic
yield in fetuses with cardiac abnormalities.

Keywords: Chromosomal abnormalities;
subchromosomal abnormalities; congenital heart defects;
prenatal diagnosis; CNVseq; karyotype.

I. DAT VAN BE

Di tat tim bam sinh la di tat cu trdc thweng gép
nhét & tré so sinh, véi ty 1& mac khoang 8 - 12/1000
tré sinh séng [1,2]. Phd tén thuwong rat da dang, tir cac
di tat don gidn nhw théng lién that dén cac dj tat phirc
tap nhw t&r chirng Fallot hodc cac bat thwéng viing
than - nén déng mach. Yéu tb di truyén déng vai tro
quan trong trong co ché bénh sinh cla dj tat tim mach,
nhw cac léch boi nhiém séc thé (NST), cac bat thwong
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cAu truc NST va céc bién thé sé lwong ban sao (copy
number variations - CNVs) gay vi mat/l&p doan [3].
Karyotype truyén thong phat hién bat thuérng NST Ion
véi dd phan giadi 5-10 Mb, CNVseq c6 thé phat hién
cac bat thuwong vi NST & mirc 50-100 kb [4]. Nhiéu
nghién ctru quéc t& cho thdy CMA/CNVseq phat hién
thém 6-8,6% bét thwdng vi NST ¢ y nghia Iam sang
ma karyotype bé sét [5,6].

Tai Viét Nam, cac nghién ctru trén thai nhi cé dj
tat tim mach da ghi nhan ty 1é bat thwong NST dang
ké. Tac gid Bui Hai Nam ghi nhan ty I& nay khoang
31,5% & cac thai nhi co di tat tim phat hién qua siéu
am [7], tac gia Trwong Thanh Vi tai Bénh vién T Da
bao céo ty 1& bat thuweng di truyén khoang 25% [8].
Nhwng chwa cé nhiéu nghién ciru sau vé bat thwong
di truyén dac biét la cac bat thwong vi NST & thai nhi
c6 di tat tim mach. Bén canh dé, nét tang am budng
that trai (EIF) la d4u hiéu siéu am “soft marker”’
thwong gap trong thai ky. EIF don doc & thai phu
nguy co thap thueng khéng phai la chi dinh choc 6i
thwdng quy, nhwng khi xuét hién trong béi canh nguy
co cao nhu kich thuéc Ién (23,5 mm), tudi me cao,
NIPT nguy co cao hodc kém bat thudng siéu am
khac, nguy co bét thwong di truyén cé thé tang 1én
[9]. Twr thwe tién trén, ching téi thwe hién nghién ciu
nay véi muc tiéu: M6 ta dic diém bat thwong NST va
vi NST & thai nhi c6 dij tat tim mach hoac dau hiéu tim
mach nguy co cao phat hién trén siéu am tai Bénh
vién Dai hoc Y Ha Noi.

1. DOl TUVONG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ctru: Nghién clru mo ta
cat ngang.

2.2. Béi twong nghién ctru: 60 thai phu cé thai
nhi dwo'c chan doan dj tat tim mach ho&c c6 dau hiéu
siéu am tim co y nghia lam sang qua siéu am thai,
déng y thwc hién choc 6i dé 1dy méau dich i phan
tich di truyén tai Bénh vién Pai hoc Y Ha No&i tr nam

lll. KET QUA NGHIEN CUU
3.1. Dac diém chung va phan bé bat thwong tim

2022 dén 2024.

Tiéu chi lwa chon cho di tat tim cta thai qua siéu &m:

(1) Ditat cAu truc tim thye sw: thong lién that (VSD),
théng lién nhi (ASD), théng san nhi that (AVSD), tw
chirng Fallot (TOF), di tat ving than - nén dong mach
bao gom that phai hai duong ra, bat thwong quai
doéng mach chu (DMC), dij tat tac nghén dwdng ra that
trai bao gém thiéu san thét trai;

(2) DAu hiéu siéu am cé y nghia lam sang bao
gdm EIF c6 kich thwéc 23,5 mm, da nét, hodc xuét
hién & thai c6 yéu tb nguy co di truyén nhw tudi me
cao, NIPT nguy co cao hodc kém cac bat thwong siéu
am khac.

Tiéu chi loai trir: Khong cé da hai két qua di truyén
cho méi thai nhi (karyotype va CNVseq).

2.3. Phrong phéap xét nghiém di truyén: Tat
ca 60 trwong hop déu dwoc thwe hién day du ca hai
phwong phap:

Karyotype (G-banding): Nubi ciy té bao tir dich
6i 7 - 14 ngay, thu hoach, nhudém bang G tiéu ban.
Phan tich va danh gia karyotype theo tiéu chuén
ISCN 2020.

CNVseq: Gidi trinh tw thé hé moi (NGS) bang
hé thong Next-Seq lllumina, d6 phan giai 50 - 100
kb, phat hién cac léch bdi va cac vi mat doan, vi lap
doan NST (kich thuwdc <5 Mb). Phan loai CNVs theo
ACMG, chi bao cao cac CNV pathogenic hoac likely
pathogenic.

2.4. Thu thap va 'XEI’ ly sé liéu: Théng tin [am
sang dwoc thu }hép két hop v&i choc 6i dwdi hwéng
dan siéu am. Két qué‘ karyotype va CNVseq dwoc ghi
nhan va phan tich bang thong ké mé ta (SPSS 26.0
va Excel).

2.5. Pao dwrc nghién ciru: Nghién ctru dwoc
Ho6i dong dao dwc clia Trwdong Dai hoc Y Ha Noi
phé duyét.

Bang 1. P&c diém cua thai phu va thai cé bat thudng tim trong nghién ciru (n=60)

Pic diém Phan loai S6 lwong (n) Ty 18 (%)
< 35 tudi 42 70,0
Tubdi thai phu > 35 tudi 18 30,0
Tuébi trung binh 31,3+5,9

<18 tuan 26 43,3

. 18— 22 tuan 22 36,7
Tudi thai khi phat hién dj tat -

> 22 tuan 12 20,0

Tudi thai trung binh 19 tudn 3 ngay # 3 tudn 5 ngay
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Pac diém Phan loai S6 lwong (n) Ty 1€ (%)
NIPT NCC T21 15 25,0
NIPTNCC T18 5 8,3
’ NIPT NCC kh)?;\((45'x; T13; T9; 10 16,7
Két qua sang loc trwde sinh )
NIPT binh thwdng 26 43,3
Double test NCC Down 4 6,67
Téng 60 100,0

Nhéan xc’ét: Tudi thai phu trung binh trong nqhién clrula 31,3+ 5,9,‘ 70,0% dwai 35 tudi. Dj tat tim du’o'c’: phat
hién cha yéu & tam ca nguyét th& hai, véi tudi thai trung binh 19 t,uén 3 ngay. 56,,7% trwong hop cd két qua
sang loc truwdc sinh nguy co cao, NIPT nguy co’ cao trisomy 21 chiém ty 1é cao nhat (25,0%).

3.2. Két qua bat thworng nhiém sic thé va vi nhiém sac thé

Bang 2. Két qua bat thuong nhiém séc thé duoc chan doan qua nhiém séc thé db (karyotype) va CNVseq

. Karyotype CNVseq
Kéet qua

n % n %
47 XXIXY,+21 11 18,3 1 18,3
47 XXIXY,+18 6 10,0 6 10,0
B4t thwong NST gidi tinh (45,X) 1 1,7 1 1,7
Marker chromosome 1 1,7 0 0
Mé&t/Iap doan 1 1,7 6 10,0
Chuyén doan twong hé* 2 3,3 0 0
Kham** 2 3,3 2 33
Tdng s6 ca bat thwong 23 38,3 26 43,3
Binh thuwdng 36 60,0 34 56,7
Két hop 2 phwong phap 29/60 (48,3%) 29/60 (48,3%)
Téng 60 100 60 100

Ghi chu: *chuyén doan twong hd ¢ 1 ca mang hai bat thuong, tdng sb bat thwong karyotype la 24 trén tng
23 thai;** khdm cé 3 treong hop trong nghién ctru.

Nhén xét: Karyotype ghi nhan 24 bt thwong trén 23 thai nhi (ty 1& 38,3%), chil yéu 14 1éch bdi Ion (trisomy
21 va 18). CNVseq phat hién bat thuwdng & 26/60 (43,3%), trong d6 6 CNV gay bénh ma karyotype khéng phat
hién dwoc. Khi phdi hgp hai phuong phap, tng ty 1& phat hién ting lén 48,3% (29/60).

Bang 3. Két qua bat thuong nhiém séc thé ma ky thuat CNVseq khéng phat hién duoc

Két qua karyotype Két qua siéu am Sé ca
46, XY,1(3;5)(q21;p13) EIF>3.5mm 01
47 XX,+21, 1(11;14) (q25:924) Théng lién that 01
47 . XX,+mar Théng lién that 01

Nhén xét: Ba trwdng hop bat thudng chi phat hién bang karyotype gébm 2 chuyén doan can bang va 1
marker chromosome, gap & thai nhi cé EIF hodc théng lién that phan mang.
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Bang 4. Két qua vi mét/lap doan nhiém séc thé phat hién bang ky thuat CNVseq va khéng phét hién bang

nhiém séc thé db

ene e o % > . . Phan loai
STT | Tudi thai | Dltattim trén Ket qua Loai Vi tri Kich | cNvtheo | 6ichirng
siéu am CNVseq CNV thwoc
ACMG
Quai BMC quay
phai, tén tai tinh |  arr{GRCh38] oA .
1 20we6d mach chi trén 22q11.21x1 L 22q11.21 2,0 Mb Gay bénh DiGeorge
trai
Than chung arrfGRCh38] A A .
2 21w dong mach 22q1.21x1 L 22q11.21 1,9Mb | Gaybénh | DiGeorge
arrfGRCh38] Co6 kha nang | CNV phtre
3 | 2wild | 4en Har;gﬁ cha | 292313, L+G 15533,31'122 2 3é12|v||vt|)b+ gay bénh + | hop gay
2Ng Ma 15q24.1q24.2x1 Qe 1q<% ' Gay bénh bénh
EIF 23,5mm, Vi lap doan
4 16w6d | day nép gap da i’gﬁ?%'}ig] G 18p11.31 | 29Mb | Gaybénh | 18p11.31
gay 6,1mm P (TGIF1)
Tim to, théng arrfGRCh38] A A .
5 16w lién thit 5p13.3p13.2x1 L 5p13.3p13.2 | 3,1 Mb Gay bénh Cri-du-chat
Vi mét
6 17w3d | Thong lién that | 2TIGRCN38] L 212211 | 29Mb | Gaybénh doan
21g22.11x1 21022 11

Ghi chu: L: Loss - vi mat doan; G: Gain - vi 13p doan

Nhan xét: CNVseq phat hién 6/60 (10,0%) vi mat/l&p doan gay bénh ma karyotype khéng phat hién dworc,
kich thwée 1,9- 3,1 Mb. Trong dé 2 trwdng hop mét doan 22q11.21 gay hdi chirng DiGeorge lién quan dij tat
dwong ra dong mach.

Bang 5. Péi chidu cac bét thuong nhiém sdc thé va vi nhiém séc thé theo ting loai dj tat tim cu thé

2 Chi karyo- . Ca 2 phwong phap Téng phat Binh
Loai BTBS :‘;{,}5; type Ch':('f/v)seq phét hién dwoc hién thwéng
¢ n (%) ° n (%) n (%) n (%)
EIF* 15 (25%) 1(6,7) 1(6,7) 10 (66,7) 12 (80,0) 3(20,0)
Théng lién that 11 (18,3%) 1(9,1) 1(9.1) 4(36,4) 6 (54,5) 5 (45,5)
T ching Fallot 8 (13,3%) 0 0 1(12,5) 1(12,5) 7 (87,5)
Di tat vung than - o
nén dong mach 6 (10,0%) 0 2(33,3) 1(16,7) 3 (50,0) 3 (50,0)
gf\‘ﬂtéhwng qual 5 (8,3%) 0 1(20,0) 1(20,0) 2 (40,0) 3 (60,0)
Dj tat tdc nghén o
duong ra that i 3 (5,0%) 0 1(33,3) 0 1(33,3) 2(66,7)
Théng san nhithdt | 3 (5,0%) 0 0 1(33,3) 1(33,3) 2(66,7)
Khac** 9 (15,0%) 1(11,1) 0 2(22,2) 3(33,3) 6 (66,7)
Téng 60 (100%) 3(5,0) 6 (10,0) 20 (33,3) 29 (48,3) 31(51,7)

Ghi cha: *EIF23,5 mm, NIPT nguy co cao; **Di tat tim khac bao gébm cé tan suét thap trong nghién ctu nhw
bénh van ba la - Ebstein, hep ddng mach phdi, u co tim va mét sé di tat tim khac, dwoc gop chung dé phan tich.

Nhén xét: Céc loai di tat tim khac nhau c6 lién quan dén bat thuwérng NST hodc vi NST. EIF 1a (15/60; 25,0%)
v&i bat thwerng NST, vi NST Ia chiém 80% (12/15), théng lién that gép 18,3% (11/60) véi bat thwong la 64,5%
(6/11) va di tat tim khac theo thdng ké & bang trén. Dj tat vé mach nhw di tat viing than - nén déng mach, bat
thworng quai DMC va di tat tdc nghén dwéng ra that trai lién quan dén cac bat thweng & mire vi NST. Nhém di
tat tim khac chiém 15,0% (9/60) 1a 1 trwdng hop bét thwérng NST chi phéat hién bang karyotype (1/9; 11,1%), 2
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trwdng hop dwoc phat hién bdi 2 phwong phap (2/9;
22,2%). Hai phwong phap ghi nhéan 48,3% thai nhi co
bat NST ho&c vi NST.

IV. BAN LUAN

Trong nghién ctru nay, 60 thai nhi co di tat tim
mach hodc dau hiéu siéu am tim co y nghia lam sang
dwoc phan tich di truyén bdng ca hai phwong phap
karyotype va CNVseq. Di tat tim dwoc phat hién cha
yeu & tam ca nguyét the hai (tudi thai trung binh 19
tudn 3 ngay), phu hop véi thoi diém siéu am hinh
thai thai nhi thwéng quy. Ty 1€ 56,7% thai phu c6 két
qua sang loc trwwdrc sinh nguy co cao, dac biét NIPT
nguy co cao trisomy 21 chiém 25%, cho thdy quan thé
nghién ctu c6 nguy co di truyén cao hon so véi dan
sb chung, cho thay hiéu qua cla cac chi dinh chan
doan trwdc sinh.

Ty lé bat thwrng NST va vi NST trong nghién ctru
dat 48,3% (29/60) khi két hop hai phwong phap xét
nghiém. Ty lé nay cao hon so v&i cac nghién clru
trwdc day tai Viet Nam (25 - 31,5%) [7,8], nhung van
nam trong phé ghi nhan clia cac nghién ctru quoc té
[3,5]. Sw khac biét c6 thé dwoc gidi thich béi dac diém
chon mau ctia nghién ctru, chi gdm cac thai cé di tat tim
bao gébm ca nhém nét tang &m budng thét trai nguy co
cao Léch bdi NST van 1a nguyén nhan phd bién nhét,
v&i trisomy 21 (18,3%) va trisomy 18 (10,0%) thudng
gap trong cac dij tat vach tim va dj tat tim phaec tap [3].
Karyotype phat hién 38,3% trwong hop, bao gébm 2
chuyén doan can bang va 1 marker chromosome ma
CNVseq khéng phat hién duwoc. Dang lwu y, két qué
CNVseq binh thuwdng & trwdng hop 47,XX,+mar gidp
lam sang té rdng marker chromosome nay khéng gay
mat hodc lap doan cé y nghia lam sang, tir d6 cai
thién tién lwong cho thai, day la wu diém cla viéc két
hop hai ky thuat. Tuy nhién, karyotype bd me van can
thiét d& xac dinh ngudn gbéc marker chromosome va
danh gia nguy co tai phat [10]. CNVseq phat hién bd
sung 6 CNV gay bénh (10,0%) vé&i kich thwéc 1,9 -
3,1 Mb, dwéi ngwdng phan giai cha karyotype, phu
hop véi cac bao cao quéc té ghi nhan microarray/
CNVseq phat hién thém 6 - 8,6% b4t thuong vi NST
so v&i karyotype don thuan [5,6]. K&t qua cho thay
hai phwong phap c6é vai trd bd sung rd rét: karyotype
can thiét dé phat hién bat thwéng ciu tric can bang,
trong khi CNVseq mé réng kha nang phat hién & mic
do phan to.

M4t doan 22q11.21 la CNV gay bénh thuwdng gép
nhéat, lién quan dén cac dij tat ving than - nén dong
mach va dwong ra tim nhw bat thuong quai DMC
[3]. Két qua nay nhan manh cac di tat ving dwong
ra tim can dwoc wu tién chi dinh CNVseq ngay ca khi
karyotype binh thuwdng.

Nhém EIF nguy co cao cé ty lé bat thuwong di
truyén cao (80,0%; 12/15. Nhung ty |&é nay khéng
phan &nh nguy co cla EIF trong quan thé chung ma

phan anh dc diém chon loc ctia nhém EIF dwoc chi
dinh choc i tai trung tam di truyén tuyén cudi, khi
EIF xuéat hién kém NIPT nguy co cao hodc cac bat
thwéorng siéu am bd sung [9]. Thong lién that cé ty 1&
b4t thworng di truyén 54,5%; tr chirng Fallot thdp hon,
c6 thé do c& mau nhé.

Viéc xac dinh bét thwong di truyén cé y nghia
quan trong khong chi cho tién lwgng tim mach ma
con dbi v&i cac bénh ly di kém. Hoi chirng mét doan
22q11.2 lién quan réi loan mién dich, phat trién than
kinh va nguy co tim mach tién trién sau sinh. V&i cac
trwong hop bét thwong di truyén cé ngudn géc tr bd
me, nguy co tai phat & lan mang thai sau c6 thé tang
dang ké. Do vay, phdi hop karyotype va CNVseq giup
t6i wu hda chan doan, hd tro tw van di truyén va quan
ly thai ky toan dién.

V. KET LUAN

Céc loai di tat tim khac nhau d&u cé thé lién quan
dén bat thworng NST hodc vi NST. Véi 60 thai ¢é di
tat tim mach hodc dau hiéu tim mach nguy co cao, da
phat hién 48,3% (29/60) thai bat thwerng NST/vi NST.
Léch boi NST van la nguyén nhan phd bién nhat chiém
62,1% (18/29), lién quan v&i di tat tim mach. Bén canh
do, cac bat thuong vi NST ciing ¢6 lién quan véi bat
thwong tim mach, CNV seq phat hién thém 6 trwdng
hop vi mat/l&p doan gay bénh (10,0%) ma karyotype
khong phat hién dwgc. Karyotype phat hién 2 trwong
hop chuyén doan twong hd ma CNVseq khéng phat
hién dwoc.

bang chu y, mét sb dij tat tim, d&c biét nhom dj tat
vung than - nén déng mach va cac bat thudng mach
mau I&n, thwdng lién quan véi cac bat thwong vi NST
va dwoc phat hién chi yéu nher CNVseq. Ngoai ra,
cac dau hiéu siéu am nhw nét tang Am bubng thét trai
(EIF) kich thwéc = 3,5mm kém nguy co cao cling ghi
nhan ty 1& bat thwong NST/vi NSTcao (80,0%), nén
can dwoc chan doan trudce sinh.

Karyotype va CNVseq c6 vai trd bd sung va khéng
thé thay thé nhau trong chan doan di truyén truéc sinh
& thai nhi c6 dj tat tim mach hodc d4u hiéu tim mach
nguy co cao. Viéc phdi hop hai phwong phap gitp
nang cao hiéu qua chan doan truéc sinh, ddng thoi
cung cép théng tin quan trong cho tw van di truyén,
tién lwong va quan ly thai ky.
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DO LECH CUA IMPLANT THANG VA IMPLANT NGHIENG
TRONG PHAU THUAT DAT IMPLANT VOI HUONG DAN DONG
CHO PHUC HINH CO PINH TOAN HAM

Tran Cao Nhiém', Pau Cao Lwong', Pham Thi Hwong Loan', Lé Dlrc Lanh?

TOM TAT

Muc tiéu: Danh gia dé l&ch cta implant thang va implant
nghiéng trong phau thuat dat implant véi hwéng dan déng
cho phuc hinh ¢6 dinh toan ham khi st dung diém méc tham
chiéu 1a cac vit ¢b dinh trén xwong & ham can dat implant.

P6i twong va phwong phap nghién ctru: Nghién ctru
thuwe hién danh gia do léch cta 98 implant (38 implant thang,
60 implant nghiéng) dwoc dat trén trén 16 bénh nhan (17
ham mét rang) v&i sw hé tro ctia hé théng hwdng dan dong
va diém mébc tham chiéu 13 cac vit duwoc cb dinh trén xwong
ham mét réng. Do léch implant dwgc danh gia théng qua
cac bién sé vé do léch goc, do léch toan thé tai cb va chop
implant va do léch theo chiéu ding tai cb va chép implant
thwc té so véi implant k& hoach.

Két qua: D6i voi cac implant thdng, trung vi [khoang tur
phan vi] cia dd léch géc ghi nhan la 2,20 [1,90; 2,73] d0,
trung binh d6 Iéch toan thé tai cb va chép 1a 0,98 + 0,30
mm va 1,09 + 0,33 mm. D léch theo chiéu ding tai ¢b va
choép clia cac implant thang 1an Iwot 14 0,34 [-0,27;0 0,80]
mm va 0,34 [-0,27; 0,81] mm. Déi v&i implant nghiéng, trung
vi dé léch goc la 2,05 [1,70; 2,58] d), do léch toan thé tai
cdva choép la 1,11 £ 0,30 mm va 1,22 + 0,42 mm, do léch
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theo chiéu dirng tai cb va chop la 0,24 [-0,57; 0,72] va 0,26
[-0,57; 0,73] mm.

Két luan: Implant dwoc dat trong phau thuat dat implant
cho phuc hinh ¢cb dinh toan ham véi huéng dan déng van
c6 dd sai léch nhat dinh, du la implant théng hay implant
nghiéng. Tuy nhién, cac do léch van ndm trong gi¢i han
chap nhan dwoc trén ldm sang.

T khga’: hwéng dan dong, phuc hinh ¢é dinh toan ham,
implant thang, implant nghiéng

SUMMARY

DEVIATIONS OF AXIAL AND TILTED IMPLANTS
IN DYNAMIC COMPUTER-ASSISTED IMPLANT
SURGERY FOR FULL-ARCH FIXED PROSTHETIC
REHABILITATION

Objectives: To evaluate the deviation of axial and tilted
implants placed using dynamic navigation for full-arch fixed
prosthetic rehabilitation when bone-anchored fixation screws

are used as reference markers in the edentulous jaw.

Materials and methods: This study assessed the
deviation of 98 implants (38 axial implants and 60 tilted
implants) placed in 16 patients (17 edentulous jaws) using
a dynamic navigation system with bone-anchored fixation
screws as reference markers. Implant deviation was
evaluated using the following variables: angular deviation;
global deviation at the implant neck and apex; and vertical
deviation at the implant neck and apex, comparing the actual
implant position with the planned position.

Results: For axial implants, the median [interquartile
range] angular deviation was 2,20 [1,90; 2,73] degrees.





