TAP CHIi NGHIEN ClPU Y HOC

DANH GIA HIEU QUA CUA SNP ARRAY PE PHAT HIEN CAC
BAT THUONG DI TRUYEN O’ THAI CHAM PHAT TRIEN TRONG TU’ CUNG

Nguyén Phwong Ta™, Hoang Thi Ngoc Lan, Tran Danh Cwéng
Trwong Pai hoc Y Ha Noi

Thai cham phét trién trong tdr cung Ia mét bénh ly sén khoa phtrc tap va kha phé bién, hau qué dé lai ndng né
néu cé kém theo céc bat thuong vé di truyén. Viéc phat hién sém tinh trang chdm phét trién va xac dinh céc bét
thuong di truyén kém theo sé gilp ich rét nhiéu trong quaé trinh theo déi va diéu tri sau nay. Nghién ctru cla ching
t6i duwoc thure hién tai Bénh vién Phu sén Trung wong ttr 2021 - 2023 nhdm xéc dinh va tim kiém nhiing nguyén
nhan vé di truyén gay ra tinh trang cham phat trién & thai. Nghién ctru duoc tién hanh theo phuong phap mé ta
héi ctru loat trrong hop duroc chén doan chdm phét trién théng qua siéu 4m va duoc tw vén chi dinh choc 6i lam
xét nghiém di truyén dé tim kiém céc bat thuong. Két qua nghién ctru cho thay cé 153 truong hop thai chdm phat
trién, tudi thai trung binh 28,75 + 5,48 tuén, 46% truong hop duoc chan doan chadm phat trién truée 29 tuén, 51%
thue hién choc 6i trong d6 c6 35,89% c6 bét thudng di truyén, ty 16 bét thuong di truyén & 153 triong hop chdm
phét trién trong nghién ctru la 18,3% va xét nghiém SNP array tim ra thém 18 truong hop c6 béat thuong ma NST
dd bé sét (64,28%). Nghién ctru cho thay xét nghiém SNP array thuc sw dem lai hiéu qua trong viéc tim kiém va
xéc dinh céc bat thuong di truyén tiém an & thai cham phat trién trong tir cung va nén duoc khuyén khich thuc

hién cho céc triromg hop thai chdm phat trién cé yéu tb nguy co hay cé bét thuong vé hinh théi trén siéu 4m.

T khéa: Thai cham phat trién trong tir cung, NST dd, SNP array, bat thwong di truyén.

I. DAT VAN BE

Thai cham phat trién trong t& cung
(TCPTTTC) dinh nghia la nhirng thai nhi chwa
dat dwoc tiém ndng phat trién so véi tudi thai
thuwc té, cac kich thwéc bao gbm dwdng kinh
lwéng dinh (BPD), dwong kinh bung (AC),
chiéu dai xwong dui (FL) khéng twong xirng
nhw kich thuwéc cha cac thai ¢ cung tuan tudi
thai va wéc trong lwong can ning (FW) ndm
duwéi dwdng bach phan vi thir 10." Bay la mét
hoi chirng thwdng gép trong san khoa,do nhiéu
nguyé&n nhan va nguy co dé lai cac bién chirng
nghiém trong cho thai.2 Nhiéu nghién ctu chi
ra cac bién di di truyén chiém t» 15 - 20%
nhi*ng ca bénh duwoc chan doan thai cham
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phat trién.® Mot trong sé nhivng phwong phap
van duoc st dung rong rai tlr trwdc tdi nay
chinh 14 phuwong phap NST d6 (karyotyping).
Mac du, phwong phap nay rat hiéu qua trong
viéc nhan biét cac dot bién sb lwong NST ciing
nhw la mot sb dot bién céu trac Ion tr > 5Mb
thi hién nay SNP array cho thay v&i kha nédng
phat hién nhirtng bat thwong & mirc d6 nhéd
giup tang cuwdng khao sat cac bat thuong dé
tranh bd sét dj tat.4” Ngoai nhirng wu diém vé
dd phan giai, thoi gian x& ly ngan, x ly dwoc
nhiéu mau trong pham vi danh gia rong, SNP
array con cho thay hiéu qué hon khi so sanh
véi phwong phap truyén théng, ki thuat SNP
Array cho phép phat hién cac bién thé c6 ban
sao ( CNV) co kich thwéc tir 50Mb tré 1én nhé
hon t&i hang tram 1an so v&i kha nang phat
hién cla lap cong thirc NST nén tim ra dwoc
cac bién dong sé lwong ban sao gay bénh
cao hon karyotype t&i 10% dem t&i hiéu qua
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cao dé xac dinh bat thwong di truyén & thai
cham phat trién.8 Dén nay, nghién ctu nay la
mot trong nhirng nghién ctru dau tién tai Viét
Nam bd sung thém cho gia tri ’ng dung SNP
array trong chan doan nguyén nhan cham phat
trién & thai dé giup cac bac si lam sang cé
thém thong tin trong viéc quyét dinh theo dbi
va x& tri. Do vay, chung t6i thwc hién nghién
ctu “Panh gié hiéu qué ctia SNP Array dé phéat
hién céc bét thuong di truyén & thai cham phéat
trién trong tr cung” véi muc tiéu danh gia cac
b4t thwong di truyén & thai dwoc chan doan
cham phat trién trong t& cung.

Il. DOI TWUONG VA PHUONG PHAP

1. Péi twong

Gom céc thai phy mang thai don tiv 12 t&i 34
tuan, kham tai Trung tdm Chan doan trwdc sinh
- Bénh vién Phu san Trung wong tir 01/2021
dén 12/2023 dwoc chan doan thai cham phat
trién trong t& cung théng qua tham kham va
siéu am. Tiéu chuan chan doan dwa theo dinh
nghia ctia H6i San phu khoa Hoa Ky ciing nhw
T chire Y t& Thé gisi (WHO): thai duwoc coi
la cham phat trién trong tl cung khi wéc trong
lwong thai ndm dwéi duwong bach phan vi thiy
10 so v6i tudi thai va quan thé nghién civu." Loai
trtr cac trwong hop da thai, thai lvu va khdng
xac dinh dwoc chinh xac tudi thai.
2. Phwong phap

Phwong phap nghién ciru

Phuwong phap mé ta héi ciu véi ¢& mau
nghién ctru thuan tién.

153 thai dwoc chan doan cham phat trién
trong ttr cung trén siéu am sé dwoc tw van choc

i va trwdng hop déng y thwe hién tha thuat sé
duwoc l4y mau dich 6i lam xét nghiém di truyén
tai Trung tam Chéan doan trwéc sinh - Bénh vién
Phu sdn Trung wong. M&i mau 6i duoc tién
hanh phan tich di truyén theo 2 phwong phap la
lap NST d6 tir té bao i nuéi cdy duwa theo tiéu
chuén ISCN 2019 va SNP Array theo quy trinh
clia hang Affymetrix va dwoc phan tich két qua
b&ng phdn mém ChAS4.2 dua trén co sé& di
liéu nguén mé& Decipher, Clinivar, OMIM. CNV
duwoc xac dinh véi nguwdng phan tich téi thiéu
25 markers va kich thwéc khoang hon 50kb déi
v&i mét doan va 200kb dbi véi nhan doan.

X ly s6 liéu

Sé liéu dwoc thu thap va xt& ly bang phan
mém SPSS 22.0. C4c phan tich dwoc &p dung
gdm thdng ké moé ta, tinh ty 1&, tan sb va ty lé
phan tram, trung binh, d6 léch chuén.
3. Bao dirc nghién ctru

Nghién ctru dwoc phé duyét béi Hoi ddng
Dao dirc Trwdng Dai hoc Y Ha Nai theo quyét
dinh s 391/GCN-HDDBNCYSH-DHYHN ngay
09/ 03/2021.

ll. KET QUA

Trong th&i gian nghién ctru tor 01/2021 t&i
12/2023 c6 153 trwdng hgp tham gia nghién
cu phiu hop véi tiéu chuan lwa chon va loai
trir c6 tudi me tir 20 t&i 44 tudi, tudi me trung
binh cia nghién ctvu 29,42 + 6,04 tudi, 153 thai
nhi dwoc chdn doan thai cham phat trién trong
tlr cung c6 tudi thai trong khoang tir 12 dén 34
tuan, tudi thai trung binh cda nhom thai dwoc
chan doan cham phat trién trong tir cung 28,75
+ 5,48 tuan thai.
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Biéu dé 1. Biéu dd diém phan b6 cac chi s6 do kich thwéc
thai cham phat trién trong tlr cung twong trng v&i tudi thai

Phan I6n cac ca bénh dwoc chan doan la
thai cham phat trién trong t& cung & mirc dod
nang, c6 phan bdé ndm duéi dwdng bach phan
vi thir 3. C6 thé thay, xu hwéng tién trién cla
bénh hién nay thwong la & mirc dd nang, khéi
phat s&m v&i phan Ién cac ca bénh tap trung &
vung tudi thai dwéi 30 tuan.

Ca
[ < 29 tuadn
> 32 tuadn

46% Bl 29 - 32 tuan

Biéu do 2. Ty Ié cac thai cham phat trién
trong tlr cung theo th&i diém phat hién
Biéu d6 2 cho thay, khi théng ké cac ca bénh,

cac ca dwdi 29 tuan chiém ti 1é 1&n nhat (46%),
nhém khéi phat muén trén 32 tuan chiém 33%.

Trong 153 thai dwoc chan doan cham phat
trién, c6 78 trudng hop thwe hién xét nghiém
di truyén va 28 ca cho két qua co béat thwong
di truyén, trong d6 8 trwerng hop ca NST d6 va
SNP Array phéat hién bat thwong, 18 trwdng
hop Karyotype binh thwong nhwng Array tra
I&i bat thwong, 2 trwong hop karyotype cho
két qua bat thwdng con Array khong phat
hién bat thwdng. Ngoai ra, trong 78 trwong
hop trén cé 3 ca la thai cham phat trién trong
tlr cung don déc khéng cé bét thuwdng trén
siéu am va 75 trwedng hop la thai cham phat
trién trong t& cung phdi hop, nghi ngd céd
bat thwong trén siéu am va cac bat thuong
quan sat dwoc chl yéu & hé than kinh va tuan
hoan. Cac truéng hop cho két qua Array bat
thworng 1a cac ca thai cham phat trién trong
tlr cung kh&i phat sém (trwéc 29 tudn tudi).
Trong sb do, c6 18 trwérng hop cé nhirng bién
thé di truyén cé kich thwéc nhd (< 5 Mbs) ma
phuwong phap xét nghiém NST dd khéng thé
phat hién duoc.
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IV. BAN LUAN

Trong s6 153 thai nhi dwoc chan doan thai
cham phat trién trong t& cung cé tudi thai trung
binh 13 28,75 + 5,48 tuan thai nén kha nang
phat hién s&m tinh trang cham phat trién van
con 1a mot han ché vi thoi diém phat hién tudi
thai cang muén sé cang khoé dé thuc hién choc
bi lam xét nghiém di truyén. Do thoi diém chéan
doan thuwong vwot qué thdi gian khuyén cao
dé& choc &i nén trong 153 trwdng hop nghién
clru chi c6 78 thai phu déng y lam tha thuat va
thwdng kém theo it nhat mét trong céac chi dinh
nhw me I&n tudi, tién s sinh con béat thudng,
siéu am nghi ngd c6 béat thwdng vé hinh thai.
Theo cap nhat 2016 cla td chirc ACOG, xét
nghiém Array duwoc khuyén céo nén thuc hién
dé tim kiém céac béat thuweng vé di truyén khi siéu
am nghi ng® thai c6 bat thwdng vé clu truc,
hinh thai, nhitng trwong hop tién st sinh con
bat thuwérng NST hay bd me mang dot bién NST.
Do d9, trong nghién ctru khi céac thai dworc chan
doan cham phat trién cé kém theo mot trong
cac yéu td nhu tudi me, tién st hay nghi ngd
bat thuwérng vé hinh thai déu dwoc tw van thuc
hién xét nghiém di truyén va ty 1& bat thuwong di
truyén trong nhirng thai dwoc chdn doan thai
cham phat trién trong t&r cung & nghién ctru nay
la 18,3%. Ty & nay twong &ng vdi két qua cla
tac gid H. Zhu thwc hién nam 2016 (15 - 20%).2

Trong sb nhitng dang bién di phat hién
duwoc, hai dang dot bién cé thé thay bao gdm
dot bién ting doan va méat doan, cac CNV véi
da dang kich thuéc tlr nhd nhat 1a 82Kb téi Ién
nhat 1a 59498 Kb ton tai trén nhiéu NST khac
nhau tai nhidu vi tri nhw ving dau mut, ving
tdm dong hay nhi*rng vung chira gen quan
trong. C6 mét trwong hgp mang ca hai dang
dot bién, xay ra trén ca canh ngan va canh dai
ctia nhiém sac thé sb 7. C6 thé thay, kich thuéc
CNV khéng ¢6 vai trd quyét dinh trong y nghia
lam sang cta bién thé ma chd yéu dwa vao vi

tri va chirc nang cac gen tai dé va kich thuéce
bién thé cang Ién thi khad nang chira cac gen
quan trong cang cao. Tuy nhién, khi quan sat
cac CNV tang doan va cac CNV mét doan thi
kha nang gay bénh ciia cac CNV méat doan cao
hon ching t6 viéc mat cac gen chlrc nang gay
hau quéa nghiém trong hon so vé&i nhém CNV
tang doan. Trong cac dj tat dwoc bao cao lai,
thi tam bdi 1a di tat phd bién nhat & thai dwoc
chan doan trwdc 26 tuan va SNP cé kha nang
phat hién dwgc ca cac trwdng hop léch bdi hay
da boi. Phan 1&n cac ca bénh dwgc chan doan
déu cb cac bat thwong vé mot hodc nhiéu co
quan di kém trén siéu am, trong d6 chi yéu la
céac béat thwong & hé than kinh va hé tuan hoan.
Nghién ctru cho thay nhirng bat thuwdng vé hinh
thai trén siéu am kha phu hop va twong dong
v&i nguy co biéu hién kiéu hinh twong (rng cla
cac bién thé phat hién tir SNP Array. C6 2 ca
khoéng mang bét thwéng hinh thai duwoc chan
doan mang bién dj di truyén dan dén thai cham
phat trién trong tlr cung. Tang khoadng sang sau
gay = 3,5mm co thé lién quan dén viéc ting
nguy co di boi thai cling nhw tang nguy co méc
mot sb hoi chirng va céac khiém khuyét cau trac
khac. Mot phan tich téng hop nam 2015 cla tac
gid Grande vé viéc st dung Array trong chan
doan trwdc sinh & nhom thai c6 khoang sang
sau gay tang va NST db binh thwdng thi Array
phat hién dwoc thém 4% ty lé bat thwong &
nhom c6 tang khoang sang sau gay don déc va
thém 7% céac trwong hop béat thwong & nhém
thai c6 da gay day kém thém di tat trén siéu
am."® C4c trwdng hop co bat thuwdng phat hién
trén siéu am cho thay c6 méi lién hé gitra cac
tdn thwong & mot sé co quan rat dé dan toi
tinh trang thai cham phat trién trong t& cung va
khi tién hanh kiém tra bang cac xét nghiém di
truyén thi ré rang tim dwoc nhirng bat thwong &
cac trwong hop nay, mét 1an niva khang dinh rd
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vai trd cla Array trong tim kiém nhirng nguyén
nhan di truyén & thai cham phat trién trong tlr
cung. Trong nghién cru nay, khi thyc hién song
song hai xét nghiém thi tAn suat két qua cla xét
nghiém SNP Array cao hon so v&i xét nghiém
karyotype c6 dién, Array tim ra thém 18 trwdng
hop ma NST dd bé sét cho thdy SNP Array ting
kha nang phat hién bién thé gay bénh 1&n 7%.
Két qua nay twong tw véi nghién clru cla tac gia
Antoni (2016) cho thay xét nghiém Array gilp
tang hiéu suét chan doan thém 6,8% so v&i cac
phuwong phap cd dién va khi xép loai thi ty &
nay tang tir 4,8% & thai cham phat trién trong t&r
cung don doc 1én 10,5% & thai cham phat trién
trong t&r cung c6 bat thworng ciu trac.' Ky thuat
SNP Array céi thién kha nang phat hién cac bat
thwdng di truyén so véi karyotype nén viéc phdi
hop hai xét nghiém sé tang hiéu qua chan doan
trwdc sinh & thai cham phat trién trong t&r cung.
Nghién clru cua tac gia Wapner RJ (2012) da
chi ra réng, trong cac trwdng hop chan doan
trwéc sinh co xét nghiém NST dd binh thuwdng
Array da cung cp thém 6,0% thong tin vé cac
trwong hop cé bat thuwong di truyén & nhirng
ca siéu am nghi ng® di tat.'? M6t nghién ctru
doan hé nam 2013 cla tac gia Callaway da bao
cdo réng trong cac trwong hop cé kidu nhan
binh thuwéng, Array cho thay it nhat 1 CNV ¢
y nghia lam sang trong 2,4% (295/12.362) cac
trwdng hop thwe hién chan doan trwdc sinh tuy
nhién van con rat it di liéu cung cip cac két
qua nghién clru trén nhom thai cham phat trién
trong t&r cung.”® O’ nhirng trwérng hop cd kém
thém 1 yéu t6 nguy co ngoai siéu am nhw tinh
di truyén trong gia dinh, c6 bd me bat thuwong
nhiém séc thé, sang loc NIPT dwong tinh thi
du Karyotype binh thwong nhwng xét nghiém
Array van duoc can nhic va thuong xuyén
tr& thanh Iwa chon dau tay dé kiém dinh cac
mét doan nhd < 5Mb, cac léch bdi va co thé
xac dinh nhirng bat thwérng khong lién quan.™
Nghién ctru cla tac gid Wapner cho thay thém

1,7% céc bat thwdng dwoc tim ra khi lam Array
& nhirng trwdng hop me Ién tudi hay sang loc
nguy co cao.™

Nhirng thanh céng dwoc ghi nhan ciia SNP
Array trong Iinh viwc chan doan trwdc sinh cho
thdy kha nang chan doan nhanh va chinh xac
cla xét nghiém. Nghién ctru nay da dwa ra mét
phac thao nhd vé vai trd va gia tri cGa ki thuat
, mac du hién tai con han ché do yéu té chi phi
tuy nhién cé thé mé réng trién vong trong twong
lai gdn. SNP array htra hen sé tré thanh mot xét
nghiém dau tay giup chan doan sém céc bét
thwérng di truyén & thai cham phat trién trong tlr
cung gilp cung cap thém thong tin hé tro trong
viéc dwa ra quyét dinh vé hwéng x@ tri va theo
doi lau dai.

V. KET LUAN

Thai cham phat trién trong t& cung hién nay
van 1a mét ganh nédng cia nganh san khoa bai
nhi*ng hau qua ma tinh trang nay c6 thé gay ra,
tuy nhién cung véi sy phat trién ciia chan doan
hinh anh va céng nghé xét nghiém di truyén
hién dai c6 18 s& phan nao phat hién sém va
dy bao nguy co nhirng trwdng hop thai chdm
phat trién trong tlr cung cé bat thuweng di truyén
dé hé tro trong theo ddi va diéu tri. T nghién
clru nay hi vong gia tri cla siéu am sé dwoc
nang cao dé tang kha nang chan doan sém cac
trwdng hop thai cham phat trién gitp kip thoi
thwe hién xét nghiém di truyén va déi véi nhirng
thai cham phat trién cé kém theo bat thueng vé
hinh thai thi phwong phap SNP Array sé dworc
st dung nhw mot xét nghiém dau tay dé danh
gia va tim kiém cac nguyén nhan bat thuwéng
vé di truyén.

TAI LIEU THAM KHAO

1. Committee on Practice Bulletins--
Gynecology A. Intrauterine growth restriction.
Clinical management guidelines for
obstetrician-gynecologists. American College of

132

TCNCYH 179 (06) - 2024



TAP CHI NGHIEN ClPU Y HOC

Obstetricians and Gynecologists. International
journal of gynaecology and obstetrics: the
official organ of the International Federation of
Gynaecology and Obstetrics. 2001; 72 (1), 85.

2. American College of Obstetricians and
Gynecologists’ Committee on Practice Bulletins-
Obstetrics and the Society forMaternal-
FetalMedicin. ACOG Practice Bulletin No.
204: Fetal Growth Restriction. Obstetrics and
gynecology. 2019; 133(2), €97—e109. https://
doi.org/10.1097/A0G.0000000000003070.

3. Zhu, H., Lin, S., Huang, L., He, Z,
Huang, X., Zhou, Y., ... & Luo, Y. Application of
chromosomal microarray analysis in prenatal
diagnosis of fetal growth restriction. Prenatal
Diagnosis. 2016; 36(7), 686-692.

4. Trinh Van Bao,Tran Thi Thanh Hwong. Di
truyén Y Hoc [Genetic Medicine], Nha xuét ban
giao duc [Education Publisher]; 2012.

5. Dugoff L Norton M E, Kuller J A & Society
for Maternal-Fetal Medicine (SMFM.). The
use of chromosomal microarray for prenatal
diagnosis. American journal of obstetrics and
gynecology. 2016; 215(4), B2-B9.

6. Breman A Pursley A N, Hixson, P Bi
W, Ward P Bacino C A & Van den Veyver, |.
Prenatal chromosomal microarray analysis in a
diagnostic laboratory; experience with > 1000
cases and review of the literature. Prenatal
diagnosis. 2012; 32(4), 351-361.

7. Ganapathi M Nahum O & Levy B Prenatal
diagnosis using chromosomal SNP microarrays.
Prenatal Diagnosis. 2019; 187-205.

8. Borrell A, Grande M, Pauta M, Rodriguez-
Revenga L & Figueras F. Chromosomal
microarray analysis in fetuses with growth
restriction and normal karyotype: a systematic

review and meta-analysis. Fetal Diagnosis and
Therapy. 2018; 44(1), 1-9.

9. Srebniak MI, Joosten M, Knapen M, Arends
LR, Polak M, van Veen S, et al. Frequency of
submicroscopic chromosomal aberrations in
pregnancies without increased risk for structural
chromosomal aberrations: systematic review
and meta-analysis. Ulfrasound Obstet Gynecol.
2018; 51(4):445-52.

10. Grande M, Jansen FA, Blumenfeld YJ,
Fisher A, Odibo AO, Haak MC, Borrell

11. A. Genomic microarray in fetuses with
increased nuchal translucency and normal
karyotype: a systematic review and meta-
analysis. Ultrasound Obstet Gynecol. 2015; 46:
650-8. doi:10.1002/uog.14880.

12. Shaffer LG, Rosenfeld JA, Dabell MP,
Coppinger J, Bandholz AM, Ellison JW, Ravnan
JB, Torchia BS, Ballif BC, Fisher AJ. Detection
rates of clinically significant genomic alterations
by microarray analysis for specific anomalies
detected by ultrasound. Prenat Diagn. 2012,
32: 986-95. doi:10.1002/pd.3943.

13. Wapner RJ, Martin CL, Levy B, et
al.Chromosomal microarray versus karyotyping
for prenatal diagnosis. N Engl J Med. 2012;
367: 2175-2184.

14. Callaway JL, Shaffer LG, Chitty LS, et
al. The clinical utility of microarray technologies
applied to prenatal cytogenetics in the presence
of a normal conventional karyotype: a review
of the literature. Prenat Diagn. 2013; 33:1119—
1123.

15. Wapner RJ, Martin CL, Levy B, et al.
Chromosomal microarray versus karyotyping
for prenatal diagnosis. N Engl J Med. 2012;
367:2175-84. doi:10.1056/NEJMoa1203382.

TCNCYH 179 (06) - 2024

133



TAP CHIi NGHIEN ClPU Y HOC

Summary

THE EFFECTIVENESS OF SNP ARRAY
IN DETECTING GENETIC ABNORMALITIES ASSOCIATED
WITH INTRAUTERINE GROWTH RESTRICTION

Intrauterine growth restriction is a common and complex obstetric syndrome, which could lead to
severe complications if it is related to genetic abnormalities. Early diagnosis of fetal growth restriction,
as well as understanding their underlying genetic causes can be useful in monitoring and future
treatment. Our research was conducted at the National Hospital of Obstetrics and Gynecology, from
2021 to 2023 with the aim to determine the genetic makeup of fetal growth restriction. We utilised
the descriptive retrospective research method on the set of intrauterin growth restriction case files
diagnosed through ultrasound, and was instructed to perform amniotic test for further chromosomal
analysis of abnormalities. Results featured 153 cases of fetal growth restriction, average gestational
age 28.75 + 5.48 weeks, 46% of cases were diagnosed with growth restriction before 29 weeks,
51% of which had amniocentesis performed. 35.89% had genetic abnormalities, the rate of genetic
abnormalities in 153 cases of IUGR in this study was 18.3% and the SNP Array test found 18 more
cases with abnormalities that were missed by karyotype (64.28%). Research shows that SNP Array
testing is effective in finding and identifying potential genetic abnormalities in intrauterine growth
restriction and should be recommended in cases of fetal growth restriction with developingrisk factors
or with morphological abnormalities on ultrasound.

Keywords: Intrauterine growth retardation, chromosomal analysis, SNP array, genetic
abnormalities.
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