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TOm tat

Bénh tim bam sinh (BTBS) la nhiing bat thuong trong cau tric tim
va cac mach mau Ién xuét hién trong khi mang thai & thang ther 2 — 3
cla thai ky. C6 ty 1é 4 — 14/1000 tré dé ra séng. BTBS thai nhi cé thé
chén doén truéc sinh bang siéu &m mét cach chinh xéc. Mét sé BTBS
c6 kém theo bét thuong nhiém séc thé (NST). Do vay viéc két hop xét
nghiém sang loc va cac xét nghiém di truyén dé phat hién sém céc bét
thuwong NST.

Mue tiéu: M6 ta dsc diém bét thuwong nhiém séc thé & thai nhi ¢é di
tat tim bam sinh.

Ddi tugng va phuong phap nhién ciu: Thuc hién & 92 thai phu co thai
nhi bj bét thuong tim, duoc choc hat dich i lam xét nghiém NST db.

Két qua nghién ciiu: Ty Ié BTBS thuong gap trong nghién ciru la thong
lién thét (39,1%), tr chirng Fallot (26,1%), bénh éng nhi that (10,9%).
Ty 1é béat thuong NST & nhiing truong hop BTBS la 29/92 (31,5%).
Trong dé bat thuong sé luwong NST 25/29 (86,2%) véitrisomy 18 la
12/29 (41,4%), trisomy 21 la 8/29(27,6%), trisomy 13 la 3/29 (10,34%);
Bét thuong céu truc NST ¢é 4 truong hop trong dé 2 trirong hop vi mét
doan 22q11.2 (héi chirng DiGeorge).

Két luan: BTBS c6 méi lién quan véi bét thuong NST, cac bat thuong
hay gap trisomy 13, trisomy 18, trisomy 21 va hdi chirng DiGeorge.

Tir khda: Bénh tim bam sinh, bat thuong nhiém sac thé, trisomy 13,
trisomy 18, trisomy 21, hdi chirng DiGeorge.

Abstract

CHROMOSOMAL ABNORMALITIES IN FETAL
CONGENITAL HEART DEFECTS ABTRACTS

Congenital heart defects are the abnormality in the structure of the
heart and large blood vessels that occur during pregnancy in the 2nd to
3rd trimester of pregnancy. There are 4 to 14 out of every 1,000 live births.
Congenital heart defects can be diagnosed prenatal ultrasonography



accurately. Some congenital heart defects are accompanied by chromosomal abnormalities. Thus
combining screening tests and genetic tests for early detection of chromosome abnormalities.

Objective: Describe characterization of abnormal chromosomes in fetus with congenital heart
defect. Methods: Pregnancies with abnormal cardiac ultrasound findingswho were immunized with
amniocentesis for testing fetal chromosomes.

Results: the rate of congenital heart defect: ventricular septal defect (39.1%), tetralogy of Fallot
(26,1%), atrioventricular septal defect (10.9%). The percentage of chromosome abnormalities in
congenital heart defect cases were 29/92 (31.5%). There were 25/29 abnormal chromosomalnumber
cases (86.2%) with trisomy 18 was 12/29 (41.4%), trisomy 21 was 8/29 (27.6%), trisomy 13 was
3/29 (10.34%); There were 4 structural chromosomal rearrangement cases, in which two cases were
22q11.2 deletion syndrome (DiGeorge syndrome).

Conclusion: congenital heart defects are associated with chromosomal abnormalities, abnormalities
encountered with trisomy 13, trisomy 18, trisomy 21 and DiGeorge syndrome.
Key words: Congenital heart defect, chromosomal abnormality, trisomy 13, trisomy 18, trisomy 21,

DiGeorge syndrome.

1. bat van dé

Bénh tim bam sinh (BTBS) | nguyén nhan gay tu
vong hang dau 6 tré so sinh. Nhiéu trusng hop BTBS
c6 thé phéu thuat duge véi két qua tét. Hau hét tré
sinh ra c6 BTBS thi khong kém cdc di tat bém sinh
khdac, néu BTBT két hop véi céc di tat khdc thusng
xuét hién trong céc héi chung bét thusng NST. Do
vary, cée trudng hop thai BTBS ¢ bét thusng NST
tien lugng digu tri sau sinh rét kho khan. Ty lé thai
bét thusng NST len dén 18-22% trong tét cd cdc
trusng hop BTBS, hau hét la trisomy 21, 18 va hoi
ching vi mét dogn 22q11.2 [1]. Ngoai ra, khodng
30% trébdt thusng NST sé c6 BTBS. Hartman (2011)
nghién clu trong s6 4430 tré so sinh méc BTBS ¢
547 (12,3%) c6 bét thusng vé NST, phé bién nhét
trisomy 21 (52,8%), trisomy 18 (12,8%), trisomy13
(5,7%) var hoi ching vi mét doan 22q11.2 (12,2%)
[2]. Theo théng ke cta Ashleigh va cong sy (2010),
ty [eBTBS d6i v6i méi loai bét thusng NST thusng
gap la: 80% & trisomy 13, len dén 100% & trisomy
18, 40 - 50% ¢ trisomy 21, 25 - 35% & monosomy
X, 50% & hoi ching Klinefelter, 75% trong hoi ching
DiGeorge va 50 - 85% trong héi chung Williams -

Beuren [3]. Cdc di tat thusng gap l& théng lien nhr,
théng lien thét, con éng théng dong mach, thiéu
san tim trdi, 10 chung Fallot.... Do vay siéu ém
phat hien BTBS két hop véi cac xét nghiém sang
loc trudc sinhla réit can thigt dé givp phdat hién sém
cée bét thusng NST ¢6 lien quan t6i BTBS. Hién
nay & Viét Nam, dp dung nhigu ky thuat trong nuéi
céy té bao i dé phan tich NST lap karyotype. Ky
thuat Bobs (BACs-on-Beads) méi dugc su dyng fai
bénh vien Phy San Trung Uong véi khé nang phat
hién nhanh bét thusng lien quan dén NST 13, 18,
21, X, Y va 9 hoi ching vi mét dogn NST. Do véy
chung téi thyc hién dé tai véi myc tieu “Mé ta dac
diém bét thusng nhiém séc thé & thai nhi cé di tat
tim bém sinh”.

2. bdi tuogng va phuong
phap nghién cttu

2.1. Péi tuong nghién cou

Sén phy cé thai bi BTBS dugc phdt hién trén
sieu am, dugc choc hit dich 6i dé phan tich NST
tu théng 1/2017 - 12/2017 tai Trung tam Chén
dodn trudc sinh — Bénh vién Phy San Trung uong.
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2.2. Phuong phap nghién cou

Phuong phép nghién ciu mé té tién cau

2.3. Cac chi sé nghién cuu

Tuéi thai phy theo nhém, tuéi thai nhi theo tuan,
céc logi tim bém sinh, két qua nhiém séc thé

2.4. Cac tiéu chudn chdan doan trong
nghién cuu

- Ddnh gid BTBS qua siéu ém

+ Thong lien thét: thdy hinh anh gign dogn
vach lien thét

+ Bénh éng nhi that: Mét hinh anh cho thap
trong tim

+ Thiéu san tam thét: thiéu san thét (P) hodc (T),
tim 1 budng thét

+ Tu ching Fallot: thong lien thét, hep dong
mach phéi, dong mach cho cusi lén vach lien thét.

+ Bénh tim phéi hgp: cé nhigu bét thusng tai tim
nhu bét thusng 6 mach mdu Ién, vach ngén, céu
tao van tim... nhém BTBS phéi hop (cé = 2 logi bét
thudng tré lén)

Danh gia bo nhiém séc thé:

+ Bo nhiém séc thé binh thusng: 46(XX,XY)

+ Ba nhiém séc thé 21(Trisomy 21): Héi ching
Down/ 47 (XX, XY) + 21

+ Ba nhiém séc thé 18 (Trisomy 18): Hoi ching
Edward/ 47 (XX,XY)+18

+ Ba nhiém séc thé 13 (Trisomy13): Héi ching
Patau/ 47 (XX, XY)+13

+ Hoi chung Klinefelter/ 47, XXY

+ Mot nhiém séc thé X (Monosomy X): Hoéi
ching Turner 45X

+ Bét thusng céu tric nhiém séc thé: Chuyén
doan, ddo doan, mét doan.

2.5. Phuong phap x0 ly va phan tich
sé liéu

nghién cuu.

danh gia NST. Trong d6 c6 33 trusng hop dinh chi
thai chiém 35,9% (do bét thusng NST va gia dinh
xin dinh chi thai).

Pac diém tudi thai phu va tuéi thai
phat hién BTBS, tudi thai choc 6i.

|- 14
as-1e
030 34
Wiz A0

@ =4n

Bigu do 1. Bic diém tugi thai phy

Thai phy ¢6 dé tusi nhé nhét 19 tudi, tuéi thai
phy [6n nhét la 44 tusi, tusi trung binh 29 tuéi.
Nhém tusi gap nhigu nhét trong nghién ciu la 25
- 29 tuéi (46,7%)

Ty 18 (%)
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<18tuan  18-22tudn  >22tudn

- - Tubi thai
B Tuai thai choc o1 l

l OTudi thai phat hién BTBS

Biu do 2. Tusi thai phat hign BTBS va tudi thai choc 6i

Tui thai phat hien BTBS sém nhét 15 tuan 5
ngdy, tudi thai phat hién muén nhét la 33 tuan 2
ngdy (trung binh 22 tuan 2 ngay).

Tuéi thai choc 6i sém nhét 16 tuain 5 ngay, tui
thai choc 6i muén 33 tuéin 4 ngay (trung binh 23 tuan)

Tusi thai phat hien BTBS sau 22 tuan cé 49
trusng hop chiém 53.3%, tuéi thai choc 6i sau 22
tuan la 52 trusng hgp chiém 65,5%.

Pac diém bénh tim bam sinh va nhiém
sac thé cua thai

56 lieu duoc th fh(f:lp bang méu benh an BdngI.B(l(diémbénhﬁmbﬁ’m‘sinhir‘énsiéuﬂmwiétyl(?bﬁtlhuﬂngnhiéTsécthé
CGeBTES NST binh thutng | NST bét thugng Tong

‘ (%) %) n %

X0 ly theo thugt todn théng ke y hoc Thong e het 19/36(528%) | 17/36(47.2%) | 36 %)

Tisching Fllt 18/24(75%) | 6/24(25%) | 2,1

Bénh éing nhi théi 8/10(80%) 2/10(20%) 10 109

~ e A P Tim gian 3 0 3 33

3. Két qua nghién ctu Thiusin fom hat 1 ] 2 2

Trong téng s6 2745 trusng hop hoi chén c6 | |Utim 1 0 1 1]

di tat bam sinh. C6 446 truong hop BTBS chiém E?E:ﬂ";ia ; : R

o . N , ., 4 énh fim khdc ,

16,2%. Trong dé c6 213 trusng hop 6 chi dinh Tong w5 | BeIs 0 0

dinh chi va gia dinh xin dinh chi thai.
Téng s6 92 thai phy c6 thai dugc phat hien
BTBS trén siéu éam tham gia choc hat dich 6i dé

Ty lé bét thusng NST trong nghién cou la
29/92 (31,5%).



Trong BTBS thusng gap thi ty lé thong lien thét
36 trusng hop chiém (39,1%) trong dé c6 17 trusng
hop bét thusng NST chiém (47,2%). Ty lé t¢ ching
Fallot 24 trusng hop chiém (26,1%) trong dé béit
thusng NST 6 trusng hgp chiém (25%). Beénh 6ng
nhi thét gap 10 trusng hgp chiém (10,9%) trong
dd ¢6 2 trusng hop bat thusng NST chiém (20%).

Bang 2. Két qua béit thuang nhiém séic thé trong cdc truang hgp bénh fim bdm sinh
i diem b thubng NST | 6 uong (%) e diém BIBS
Bt thuang s6 lugng NST 25(86,2%)
Thong lign thétt (9)
) Thong lién théit + That phéi hai duong ra (1)
Trsomy 18 12 g ching Falot 1)
Bénh dng nhi thdt (1)
Thong lién thét (3)
Thong lién thétt+ Bong mach chd chom lén vich
. lignthet (1)
Tromy 2 8 IschingFalli (2
Bénh dng nhithdt (1)
Thigu san theitfrdi (1)
) Thong lign théit (2)
Tsomy 13 3 |tichingFolot(1)
Hoi chiing Klinefelter ] Benh ong nhi that
47, XY, +mar (Thém 1 o
NST khéng rd nguon god) ] Thang fen it
Bt thuting céiu tric NST 4(138%)
Hai chiing DiGeorge 2 Tt ching Fallot
46)XYin(9)(p11q13) 1 Thong lién thet
46)¥add(11) ! Tlmng llen thiit +Béng mac chi chom len vch
lién théit
Tong 29(100%)

Bét thusng NST chiém 31,5%. Trong dé bét
thusng vé s6 lugng NST c6 25 trusng hop chiém
86,2%. Trong d6 Trisomy 18 c6 12 trusng hop chiém
(41,4%), Trisomy 21 c6 8 trusng hop chiém (27,6%).
Trisomy 13 ¢6 3 trusng hop chiém (10,34%).

Bét thusng cdu tric NST ¢6 4 trusng hop chiém
(13,8%). Trong dé c6 2 trusng hop He Digeorge.

4. Ban luan

4.1. Pac diém tuéi thai phuy, tuéi thai
phat hién bénh tim bam sinh, tuéi thai
choc 6i

Dac diém tusi thai phy: tusi thai phy nhé nhét la
19 tudi, tudi I6n nhét la 44 tuéi, trung binh 29 tuéi.
Nhoém tusi gap nhieu nhét 25- 29 tuéi (46,7%). Ty
lé nay cong phu hop vi day la giai doan phy no ¢6
kha nang sinh dé tét nhét.

Thai gian ¢6 thé quan sét dugc cdu tric tim
béng sieu am ngay tu khi thai 15 -16 tuan. Dé

khédm mot céch toan dién, dé dang nhét céc cdu
trc tim thyc hién tuéi thai 20 — 24 tuan. Trong
nghién cu cOa chung t6i tuéi thai phét hien BTBS
sau 22 tuan c6 49 trusng hop chiém 53.3%, tusi
thai choc 6i sau 22 tuan la 52 trudng hop chiém
65,5% la phu hgp. Tuéi thai choc 6i sém nhét 16
tuain 5 ngay, tuéi thai choc 6i muén 33 tuan 4 ngay
(trung binh 23 tuan), tuong ty véi nghién ciu cua
Mademont Soler (2013), tugi thai trung binh dugc
choc &i la 23 tuan 2 ngay [4].

4.2. Pac diém bénh tim bam sinh trén
siéu am va bét thusng nhiém séc thé

Theo mot s6 nghién ciu trén thé gidi, tan sudt
céc BTBS thusng gaip theo thy ty giam dan: hei
chung thiéu san tim trai, bénh éng nhi thét, thong
lien thét, to ching Fallot, tam thét doc nhét, thét
phdi 2 dusng ra, hep eo DMC, chuyén vi dai dong
mach...[5], [6]. Trong nghién cou cta Lé Kim Tuyén
(2014), céc dang BTBS thusng gdp trén sieu am
lan lugt la: benh 6ng nhi thét (21,9%), thong lien
théit (14,8%), hoi ching thiéu sén tim trai (8,5%), to
chung Fallot (7,2%), benh Ebstein (7,1%) [7]. Trong
nghién ciu cia ching 16i, ty lé cac BTBS lan lust la:
théng lien thét (39,1 %,), to chung Fallot (26,1%),
bénh éng nhi thét (10,9%) (Bang 1), day cong la
céc dang BTBS thusng gaip. Ngoai ra ty lé thai
cé bénh tim phéi hgp gap tuong déi cao (13%),
céc dang bénh tim phéi hgp la: theng lien thét véi
thét phai 2 dusng ra, theng lien thét véi chuyén
ché mach mdu Ién, bénh éng nhi thét véi chuyén
ché mach méu 16n... day la cac dang bét thusng
nang. Cdc thai cé BTBS, ddc biet BTBS naing, bénh
tim phéi hop, thai phy déu dugc tu vén ki, yéu cau
qudn ly thai nghén tét, phéi hgp chat ché véi cham
séc so sinh dé digu tri tich cuc sau sinh.

Danh gig méi lien quan giva thai BTBS va bét
thusng NST trong nghién ctu cia ching téi cho
théiy ty lé cao thai BTBS cé bét thusng NST 29/92
(31,5%) (Bang 1). So sénh vdi cdc nghién ctu gan
day ty le bat thusng NST trong nghién ciu nay
cao hon so véi Mademont Soler (2013), nghién
clu trén 276 thai cé BTBS, trong dé phdat hien 44
trusng hop cé bét thusng NST (15,9%)[4]; cao hon
so Vi nghién cu cua Dykes JC (2016) déng gid
NST trén tré so sinh c6 BTBS la 17,8% [8].

Thong lien thét la dang BTBS thusng gap,
nghién cou cba Du L (2013), dénh gigd méi lien
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quan gita théng lien thét véi bét thusng NST, ket
qué 46/126 (36,5%) thai c6 thong lien thét bét
thusng NST [9]. Patricia Trevisan (2014) théng
ke ty le cac BTBS va bét thusng NST cho théy: tu
ching Fallot c6 ty lé bét thusng NST dao déng tu
6 — 19%; bénh éng nhi thét cé ty bét thusng NST
trén 50% thusng gap la trisomy 21, 13, 18 va hoi
ching Digeorge [10]. Két qué danh gia NST céc
thai cé BTBS dugc chén dodn trén siéu ém trong
nghién cu nay cing cho thdy mét ty lé bét thusng
NST cao & thai bi BTBS. Cac dang BTBS cé tan
sudt gap nhiéu va cé ty lé bét thusng NST lan lugt
la: thong lien thét (47,2%), 1 ching Fallot (25%),
bénh éng nhi thét (20%)(Bang 1). Vi vay, chi dinh
ddnh gia NST & nhing thai c¢6 phét hien BTBS trén
sieu am la cain thiét, dé c6 hudng xU tri dung trong
ddnh gid tien lugng thai.

4.3. Bat thuong nhiém sac thé trong
cac truong hop bénh tim bam sinh

Mot s6 théng ke da xdc dinh ty le xuét hien
BTBS va cdc dang BTBS déi véi méi logi bét thusng
NST. 80% trisomy 13 c6 BTBS véi biéu hien thong
lien nhi, thong lien thét, con éng dong mach, hei
ching thiéu sén thét trai; 90 — 100% trisomy 18
cé BTBS véi biéu hien thong lien nhi, thong lien
thét, con 8ng dong mach, 10 chung Fallot, théit phéi
hai dusng ra, hep quai dong mach cho; 40 - 50%
trisomy 21 ¢ BTBS vd&i dang thusng gap la thong
lien nhi, thang lién thét, benh éng nhi thét, 1 chung
Fallot; 75% heéi chung DiGeorge c6 BTBS <6 dac
diém la giégn doan cung déng mach chu type A,
than chung déng mach, 16 chung Fallot [3], [10].

Céc nghién ctu khdc cong chi ra duge méi lien
quan gita BTBS va bét thusng NST thai. Mademont
Soler (2013), nghién ctu trén 276 thai c6 BTBS,
trong dé phdt hien 44 trusng hop cé bét thusng
NST (15,9%) bang phuong phép lap Karyotype.
Céc bdt thusng NST gom cé: trisomy 18 (10),
trisomy 21 (9), trisomy 13 (7), cdc bét thusng ve
cdu troc NST (13), thé tam boi (3) va nhigu céc bat
thudng vé céu tric NST. Céc logi BTBS thusng gap
|l thong lien thét, bénh 6ng nhi thét, hep quai dong
mach chd, nét tang @m busdng tim, héi chung thiéu
san tim tréi, dong mach dusi don phéi bét thusng
va mét 6 BTBS phéi hop [4]. Yang Y (2014),
nghién cdu trén 31 thai dugc chén dodn méc BTBS
, €6 22/31 trusng hop dugc choc 6i danh gia NST,

phdat hién 12 trusng hop bét thusng NST, bao gém
triosmy 21 (5 ), trisomy 18 (2), trisomy 13 (2), hoi
ching Turner (2) va ddo ngugce tam NST 9 (1) [11].

Trong t6ng s6 29 trusng hop thai BTBS c6
bét thusng NST, ching toi théng ke chi tiét cac
dang NST va s6 lugng logi BTBS. Bét thusng vé
s6 lugng NST chiém ty cao 25/29 (86,2%), céc
bét thusng hay gap d¢ la trisomy 18 (12/25),
trisomy 21 (8/25), trisomy 13 (3/25), ddng chu
y chung t6i phdt hien dugc mét trusng hop Hoi
chung Klinefelter 47 va 47, XY, + mar (thém 1 NST
khéng ré ngusn géc). Dang BTBS thusng gép nhét
|&x theng lien thét c6 & hau hét cac bét thusng NST,
tiép theo la bénh éng nhi thét var 16 chung Fallot.
G nhang thai trisomy 18, ngoai BTBS con kém theo
mét sé bat thusng & co quan khéc trén tung thai
khac nhau nhu: thodt vi rén, bét thusng tu thé chi
tren, hoi chung Dany — Walker, cam nhé, da day
nho, bét sén thé chai hoan toan. Bét thusng co
quan khdc phéi hop ¢ thé gap 6 thai trisomy 21
trong nghién cOu nay l& téc t& trang, xuong dui
ngdn. Déi véi thai trisomy 13 cing gaip bét thusng
phsi hop la héi ching Dany — Walker 6 thai c6
thong lien thét va khe hé méi 6 1o chung Fallot.
O thai max 6 them 1 NST khong ré ngudn géc,
ching t6i quan sat dugc hinh thai ban chan veo
2 bén trén siéu am. Bét thusng vé cdu troc NST
c6 4 trusng hop, trong d6, hoi ching DiGeorge 2
trusng hop va ca 2 déu biéu hien BTBS la t0 ching
Fallot. Hai bét thusng céu tric con lai bao gom
46,XY,ivn(9)(p11;q13) va 46,XY,add(11) (bang
2). Ky thuat BoBs (Bacs-on-Beads) dusc si dung
danh gia NST cia thai qua méu 6i da phdt hien
nhanh céc bét thusng NST thusng gép va 9 hoi
ching vi mét dogn NST la héi ching DiGeorge,
Williams-Beuren, Prader -Willi, Angelman, Smith-
Magenis, Wolf-Hirschhorn, Cri du Chat, Langer-
Giedion va Miller-Dieker. Két qué nghién ctu cia
chung 16i, phdt hien dugc 2 trusng hop thai cé hoi
chung DiGeorge véi dac diém bét thusng tim l& o
ching Fallot.

5. Két luan

BTBS cé méi lien quan v&i bét thusng NST,
céc bét thusng hay gap trisomy 13, trisomy 18,
trisomy 21 va héi chung DiGeorge.



Tai liéu tham Khao

1. Song MS, Hu A, Dyamenahalli et al. Extracardiac lesions and
chromosomal abnormalities associated with major fetal heart defects:
comparison of intrauterine, postnatal and postmortem diagnoses.
Ultrasound Obstet Gynecol. 2009; 33, 552-559.

2. Hartman RJ, Rasmussen SA, Botto L et al. The contribution of
chromosomal abnormalities to congenital heart defects: a population-
based study. Pediatr Cardiol. 2011; 32(8), 1147-1157.

3. Ashleigh A, RichardsandVidu Garg. Genetics of Congenital Heart
Disease Current Cardiology Reviews. 2010; 6, 91-97

4. Mademont-Soler, Morales C, Soler A et al. Prenatal diagnosis of
chromosomal abnormalities in fetuses with abnormal cardiac ultrasound
findings: evaluation of chromosomal microarray-based analysis.
Ultrasound Obstet Gynecol. 2013; 41(4), 375-382.

5. Marek J, Tomek V, Skovranek J et al. Prenatal ultrasound screening
of congenital heart disease inan unselected national population: a
21-year experience. Heart. 2011; 97(2), 124 -130.

6. Kovavisarach EandMitinunwong C. Fetal echocardiography: a 9 year
experience in Rajavithi Hospital (1999 - 2007). J Med Assoc Thai.
2011; 94(3), 265 - 271

7.Le Kim Tuyén. Vaitro cia sieu amtrong chdn dodn benh tim bam sinh,
Luanantiénsy Y hoc, Daihoc Y Dugc Thanh phd Ho Chi Minh. 2014.

8. Dykes JC, Al-mousily M, Abuchaibe EC et al. The incidence of
chromosome abnormalities in neonates with structural heart disease.
Heart. 2016; 102(8).

9. Du L, Xie HN, Li LJ et al. Association between fetal ventricular septal
defects and chromosomal abnormalities. Zhonghua Fu Chan Ke Za zhi.
2013; 48(11), 805-809.

10. Patricia Trevisan, Rafael Fabiano, Rosa et al. Congenital heart
disease and chromossomopathies detected by the karyotype. Rev Paul
Pediatr. 2014;32(2), 262-271.

11. Yan Y, Wu Q, Zhang L et al. Detection of submicroscopic chromosomal
aberrations by array-based comparative genomic hybridization in fetuses with
congenital heart disease. Ultrasound Obstet Gynecol. 2014; 43(4), 404-412.

8107 ‘£S5 - TS (10191 - NS AHd IHO dvL [

8102-50 bueyL

5

10 0s ‘9| dey

7




