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KHAO SAT BAT THUGNG NHIEM SAC THE 12 VA 21
TREN BENH BACH ciiy CAP DONG LYMF;HOA‘TRE EM
BANG KY THUAT NHIEM SAC THE PO
VA LAI TAI CHO PHAT HUYNH QUANG

TOM TAT

Muc tiéu: Nghién ctu nhdm khdo sat bat thwong
nhiém séc thé (NST) 12 va 21 trén bénh bach cau cép
dong lympho (acute lymphoblastic leukemia —ALL) tré em
béng ky thuat NST db (karyotype) va lai tai chd phat huynh
quang (fluorescence in situ hybridization —FISH).

Thiét ké nghién ctru: M6 ta cit ngang loat ca hdi ctru

Dia diém va thoi gian nghién ctru: Tai Bénh vién
Truyén mau Huyét hoc (BV. TMHH) tir thang 01/2023 dén
12/2025

Déi twong nghién ctru: Bénh nhan (BN) tré em (dudi
16 tudi) dwoc chan doan ALL dwa trén két qua tay do va
d&u 4n mién dich. Cac mau mau hodc tiy xwong cla BN
dwoc khao sat bat thuwong trén NST 12p13 va 21922 bang
ky thuat NST db va FISH.

Két qua: Trén tbng s6 184 bénh nhi ALL duwoc khédo
sat, co 85 trwong hop (46,2%) phat hién bat thwong NST
dwa trén két qua NST db6 va 106 trwong hop (57,6%) phat
hién bat thweng NST 12 va 21 béng k¥ thuat FISH. Trong
99 trwerng hop (53,8%) co két qua NST dd binh thudng
thi co 28 ca phat hién bat thwong NST 12 va 21 bang ky
thuat FISH, c6 15 trudng hop (15,1%) c6 bat thweng vé sé
lwgng tin hiéu NST 12p13 va 21922, trong dé co6 14 trudng
hop (14,1%) c6 tang sb tin hiéu nhiém sic thé 12p13
valhodc 21922, 1 trwong hop (1%) cé mat tin hiéu NST
12p13, va co 13 trwong hop (13,1%) c6 chuyén vi t(12;21)
(p13;922). Trong 78 trwdng hop (42,8%) khdng phat hién
béat thwong trén 12p13 va 21922 bang kj thuat FISH, thi co
6 trwdong hop (7,7%) phat hién bat thwong trén cac NST
khac va 1 trwong hop (1,3%) phat hién bat thwong NST
c6 lién quan dén NST 12 va 21 nhwng khéng phai & vj tri
12p13 va 21qg22.

Két luan: T k&t qua nghién ctru cho thay viéc khao
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sat bat thwong NST bang ky thuat NST db va FISH déu
¢6 nhitng wu diém cting nhw mot sé han ché nhét dinh. Vi
vay, viéc két hop ca hai k§ thuat NST dd va FISH, 13 hai k§
thuat bé sung cho nhau, d& khéng bd sét trong phat hién
cac bat thwong NST 13 can thiét va cé y nghia trong hé tro
chan doan bénh ALL & tré em.

Tir khéa: Bach cdu c&p dong lympho tré em, bét
thweng NST 12 va 21, NST db, FISH.

SUMMARY

INVESTIGATION OF CHROMOSOMAL
ABNORMALITIES INVOLVING CHROMOSOMES 12
AND 21 IN CHILDHOOD ACUTE LYMPHOBLASTIC

LEUKEMIA BY KARYOTYPING AND FLUORESCENCE
IN SITU HYBRIDIZATION (FISH)

Objective: This study aimed to investigate
chromosomal abnormalities involving chromosomes 12
and 21 in childhood acute lymphoblastic leukemia (ALL)
using karyotyping and fluorescence in situ hybridization
(FISH).

Study design: A retrospective cross-sectional case
series.

Study setting and period: The study was conducted
at the Blood Transfusion and Hematology Hospital from
January 2023 to December 2025.

Study population: Pediatric patients (<16 years of age)
diagnosed with acute lymphoblastic leukemia (ALL) based
on bone marrow examination and immunophenotyping
by flow cytometry. Peripheral blood and/or bone marrow
samples were analyzed for abnormalities involving
chromosome regions 12p13 and 21922 using conventional
cytogenetic analysis (karyotyping) and fluorescence in situ
hybridization (FISH).

Results: Among a total of 184 pediatric ALL cases
analyzed, chromosomal abnormalities were detected
in 85 cases (46.2%) by karyotyping, whereas FISH
identified abnormalities involving chromosomes 12 and
21 in 106 cases (57.6%). Among 99 cases (53.8%) with
normal karyotypes, 28 cases showed abnormalities of
chromosomes 12 and 21 by FISH. Specifically, 15 cases
(15.1%) exhibited numerical signal abnormalities at
12p13 and 21922, including 14 cases (14.1%) with signal
amplification of 12p13 and/or 21922 and 1 case (1.0%) with
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deletion of 12p13. Additionally, 13 cases (13.1%) showed
the translocation t(12;21)(p13;922), as detected by FISH.
Among 78 cases (42.8%) with no detectable abnormalities
at 12p13 and 21922 by FISH, 6 cases (7.7%) had
abnormalities involving other chromosomes, and 1 case
(1.3%) showed abnormalities related to chromosomes 12
and 21 but not at loci 12p13 or 21q22.

Conclusion: The findings indicate that both
karyotyping and FISH have distinct advantages and
certain limitations in detecting chromosomal abnormalities.
Therefore, the combined use of karyotyping and FISH—two
complementary techniques—is essential to avoid missed
abnormalities and has significant value in supporting the
diagnosis of childhood ALL.

Keywords: Pediatric Acute lymphoblastic leukemia,
chromosomal abnormalities of chromosomes 12 and 21,
karyotype, FISH

I. DAT VAN PE

Bénh bach cau cap dong lympho (ALL) la mét
bénh huyét hoc ac tinh dac trwng bdi sy tang sinh
don dong béat thwong cla cac té bao tién than
lympho trong tdy xwong, mau va cac vi tri ngoai tay.
Céc yéu t6 anh hudng dén ty 1& séng con bao gébm
kha nang tiép can diéu tri, tinh trang dinh duéng va
cac dac dac diém bat thwong di truyén cia bénh (1).

Trong 80% trwérng hop ALL tré em, cac bién déi
di truyén té bao d&c hiéu cé thé dwoc tim thdy trong
cac té bao ALL bang phwong phap phan tich NST
dd (Karyotype) va ky thuat Lai tai ché phat huynh
quang (FISH) (2). Mét sb bt thwerng nhw da boi (51-
65 NST) va chuyén doan t(12:21) dwoc biét dén nhuw
la cac yéu tb nguy co di truyén thuan lgi. Chuyén
doan t(12:21) dwoc phat hién & khoang 25% ALL tré
em va lién quan dén tién lwong tét hon (1).

Trong ALL tré em, di truyén t& bao déng vai tro
quan trong trong chadn doan va phan nhém tién
lwong. Mot sb tai sép xép NST va cac bat thwong
vé sb lwogng NST da dwoc md té la cd anh huwdng
dén tién lwong. Cu thé 1a da boi (51-65 NST) ¢ tién
lwong tét. Trong khi d6, thiéu bdi (23-28 NST) thi co
tién lwong xau. Ty |é phat hién cac bat thwong NST
va gen ngay cang tang nh¢ ap dung cac phuong
phap tt di truyén t& bao dén sinh hoc phan tt (4).
Chung t6i thye hién nghién ciru nay nham khao sat
bat thwong NST 12 va 21 trén bénh ALL tré em béng
k§ thuat NST dd va FISH.

Il. PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ctru: M6 t& cét ngang loat
ca hdi ctru

Dia diém va thoi gian nghién ciru: tai Bénh
vién Truyén mau Huyét hoc (BV. TMHH) tir thang
01/2023 dén 12/2025

DP6i twong nghién ctru: bénh nhan (BN) tré em
(dwdi 16 tudi) dwoc chan doan ALL dwa trén két qua
tay dd va d4u 4n mién dich.

2.2. Ky thuat FISH: Thu thap 2 mL tly xwong
clia ngwdi bénh trong chéng déng heparin va dwoc
thu hoach tryc tiép va cd dinh t& bao trén tiéu ban.
Tiéu ban té bao va doan do dwoc bién tinh bang
may ThermoBrite & 75°C trong 5 phut v&i doan do
dac hiéu ETV6/RUNX1 Translocation, Dual Fusion
Probe. Tiép tuc G qua dém & 37°C trong 18 dén 20
gi®. Sau khi U, rira tiéu ban dé loai bé nhirtng mau
do khéng bat cdp ddc hiéu bang dung dich 0,4 x
SSC/0,3% NP-40 & 73°C trong 2 phut, va dung
dich 2 x SSC/0,1% NP-40 & nhiét d phong trong 1
phut. Dé khd tiéu ban va pha 5-7 ul dung dich DAPI
counterstain. Cho tiéu ban vao ti lanh am 20°C
trong khoang 30 phut sau dé phan tich xac dinh bat
thuwong NST 12 va 21 trén 200 té bao dwai kinh hién
vi huynh quang BX51 (Olympus).

Ky thuat NST dd: Thu thap 2 mL tdy xwong clia
ngwdi bénh trong chéng déng heparin va tién hanh
nudi cly trong vong 2 gid ké tir thoi diém ldy mau.
Mbi bénh nhan cly 2 chai cdy. M&i chai cdy gébm
5 mL méi trwdng pha sén cly té bao tdy xwong va
mau bénh nhan chira 2x108 t& bao. U 37°C + 0,5°C,
5% CO, + 0,5% CO, trong 1-2 ngay. Sau khi 0, tiéng
hanh thu hoach va chuén bi tiéu ban té bao. Dat tiéu
ban & 60°C + 1°C x 4 gi®, sau do thyc hién qui trinh
nhudm bang G. Bat hinh va phan tich bd NST bang
phan mém lkaros, Metasystem.

Bién sé thu thap: Tudi, gi¢i tinh; két qua FISH
(cac bat thuwong vé sé lwong va ciu tric lién quan
NST 12 va 21) va NST dé.

Xt ly va phan tich s6 liéu: S dung phan mém
excel. Bién lién tuc dwoc trinh bay dwéi dang trung
binh. Bién phan loai dwoc trinh bay dwéi dang tan s
va ty 1é phan tram.

2.3. Pao dirc nghién ctru: Thong tin bénh
nhan dwoc bdo mat va chi st dung cho muc dich
nghién ctru.
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. KET QUA

Trong nghién ctru nay chung téi xac dinh c6 184

50 ca (27,2%), thap nhét Ia thiéu boi v&i 1 ca (0,5%),
c6 20 ca phat hién c6 chuyén vi t(12;21)(p13;922)

chiém 10,9% va 10 ca (5,4%) c6 cac bat thweng trén
NST khac hoac cé lién quan NST 12 va 21 nhwng
khong & vi tri 12p13 va 21g22. Trong khi d6, dwa
trén két qua FISH cho thay co 78 ca (42,4%) khoéng
phat hién bat thweong trén NST 12p13 va 21922, con
lai 106 ca chiém 57,6% c6 phat hién b4t thwong trén
NST 12p13 va 21 22, trong d6 70 ca (38%) co tang
s6 tin hiéu NST 12p13 va 21q22, 35 ca cé chuyén vi
t(12;21)(p13;922) chiém 19% va 1 ca c6 mét tin hiéu

bénh nhi dwoc chan doan ALL dwa trén két qua tuy
dd va dau 4n mién dich, cé thuc hién xét nghiém
NST dd va FISH véi doan do ETV6/RUNX1 dé khao
sat bat thwong trén NST 12 va 21. Vé gidi tinh, nam
chiém ty 1& cao hon véi 104 ca (56,5%) va ni chiém
43,5% voi 80 ca. D6 tudi trung binh 1a 5,6 tudi.

Dua trén két qua NST dd c6 99 ca (53,8%) c6 bd
NST binh thwéng, 4 ca (2,2%) thuc hién nudi cay
khéng thanh céng va 81 ca (44%) trwéng hop ¢ bét

s ] NST 12p13.
thwong NST. Trong dé, da bdi chiém ty Ié cao nhat la
Bang 1: Péac diém lam sang va sinh hoc
Pac diém Nguw&i bénh
S6 lwong Ty 1& (%)
Nam 104 56,5
Gigi tinh
N 80 43,5
Tudi trung binh 5,6 tudi
Binh thuwdng 99 53,8
NST db Bét thuong 81 44
Cay khong moc 4 2,2
Da boi 50 27,2
) Thiéu bai 1 0,5
Cac bat thuwong trén -
NST Chuyén vi t(12;21) 20 10,9
Bat thwong trén NST khéac hodc ¢ lién quan 12 10 5.4
va 21 nhwng khong & vi tri 12p13 va 21922 ’
Binh thuwdng 78 42,4
FISH -
B4t thwong 106 57,6
Tang s6 tin hiéu NST 12 va/hoic 21 70 38
Cac bét thuwong trén A
FISH Mat tin hiéu NST 12 1 0,5
Chuyén vi t(12;21) 35 19
TONG 184 100

Cac bt thwong trén NST 12p13 va 2122 dwoc phat hién bang FISH béng cach nhan dién cac tin hiéu
mau huynh quang xanh 14, dé va vang trén mdi té bao (Hinh 1). Béi véi NST db thi NST dwoc ¢b dinh & ky
gitra phan bao nguyén phan, sau dé thu nhan va phan tich xac dinh cac bat thwong NST. (Hinh 2).
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TH da: 12p13
TH xanh: 21q22

TH do: 12p13
TH xanh: 21q22

Hinh 1: Két qua bét thuong trén NST 12p13 va
21q22 duoc phét hién bang FISH

(A): té bao c6 2 tin hiéu NST 12p13 va 3 tin hiéu
NST 21q22;

(B): té bao c6 2 tin hiéu NST 12p13 va 3 tin hiéu
NST 21q22 va té bao c6 4 tin hiéu NST 12p13 va 4
tin hiéu NST 21q22

gxsy 23 28

FS 4SRN R RORSRE T AS
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4 -
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Hinh 2: Két qué céc bét thuong NST duoc duoc
phét hién bdng NST db

Trong s6 99 truong hop cé két qua NST dd
binh thuwdng, cé 28 trwong hop (28,2%) phat hién

cac bat thuong ca vé sé lwong va cau tric dwa vao
xét nghiém FISH. Bat thwong vé sb lwong thi co 14
trwong hop (14,1%) c6 tang sb tin hiéu NST 12p13
va/ hodc 21922 va 1 trwdng hop cé méat 1 tin hiéu
12p13, con bat thweng vé cAu truc thi co 13 trudng
hop la chuyén vi t(12;21)(p13;g22) chiém 13,1%
(Bang 2). Bac diém cac bat thwong vé sé luong lién
quan NST 12p13 va 21922 dwoc phat hién béng
FISH nhwng khong phat hién dwoc badng NST dd
(Bang 3). Ngoai ra, c6 4 trwdng hop (2,2%) NST db
cay khéng moc, tuy nhién, dwa trén k¥ thuat FISH thi
c6 2 trwdng hop phat hién cé tang sb tin hiéu NST
12p13 va/hoac 21922, va 2 trwdng hop con lai la
phat hién c6 chuyén vi t(12;21)(p13;q22).

Bang 2: Pac diém céc bét thuong lién quan NST
12 va 21 duoc phét hién bang FISH (c6 két qué NST
db binh thuong)

Cac bat thwong £ . 1o
trén FISH Solweng | Tyle (%)
Tang sb tin hiéu NST
12p13 va/ hoac 21q22 14 14.1
Chuyén vi t(12;21) 13 13,1
Mét tin hiéu NST 12p13 1 1,0

Béang 3: Bac diém céac bat thuong vé sé luong
lién quan NST 12p13 va 21q22 duoc phét hién bang
FISH (khéng phét hién duoc bdng NST db)

B4t thwong trén FISH S6 lwong Ty 1é (%)

Co 2 tin hiéu NST 12 va 3

0,
tin hiéu NST 21 ! 6.7%

Co 2 tin hiéu NST 12 va 4

0,
tin hiéu NST 21 8 53,3%

- C4 1 tin hiéu nhiém sac
thé 12p13 va 2 tin hiéu
nhiém sac thé 21q22.

- C6 2 tin hiéu nhiém séc
thé& 12p13 va 4 tin hiéu
nhiém sac thé 21q22.

1 6,7%

Co6 3 tin hiéu NST 12 va 4

0,
tin hidu NST 21 2 13,3%

Két hop 2 kiéu tang sb

0,
tin hiéu 3 20%

Mat khac, chung téi cling xac dinh trong 78
trwdng hop (42,8%) khong phat hién bat thweng trén
NST 12p13 va 21g22 bang FISH, thi cé 6 trwdng
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hop (7,7%) phat hién bat thuwdng trén cac NST khac
va 1 trwong hop (1,3%) phat hién bat thwong NST
c6 lien quan dén NST 12 va 21 nhung khong phai &
vi tri 12p13 va 21g22 béng NST d6 (Bang 4).

Bang 4: Bac diém céc bét thuong lién quan NST
12 va 21 duoc phét hién bdng NST dé (khéng phét
hién duoc bdng FISH)

Kiéu bat thwong NST
1| 46,XY,del(9)(p13)[5]/46,XY[15]
) 46,XY,4(9;12)(p10:p10)
[10]/46,XY[10]
B4t thuong 3 45,XY,rob(13;15)(q10;q10)[20]
EEQCNST 4 | 46,XX,del(9)(p21)[5]/46,XX[15]
5 46, XY.{(7:14)(q34:911)
[97/46,XY[11]
5 46, XX,t(4:11)(q21:923)
[14]/46,XX[6]
B4t 46 XY,{(12,17)(p13:911)
o [14)/46,idem, +1,dic(1;1)(p11:q44)
thwong & 2y
vikhas | 7| 4sidem,+1.dic(1:7)(p11:q36)
P [2)/46,idem,+1,dic(1:13)(p11;p11)
2122
(2]
IV. BAN LUAN

Trong nghién ctru nay, chang téi phan tich 184
bénh nhi dwoc chan doan ALL, véi ty 1& nam/ni la
1,3/1 va tudi trung binh la 5,6 tudi. Két qua vé gidi
tinh va tudi phu hop véi y van, vén ghi nhan ALL tré
em c6 xu huéng gép & nam nhiéu hon nir va do tudi
mac bénh tap trung trong khoang 2-6 tudi (1,5). Vé
dac diém sinh hoc, NST dd binh thwérng chiém ty
I&é cao nhét (53,8%), trong khi da bdi (hyperdiploidy,
>50 NST) la bat thwong NST thwong gap nhét voi
27,2%. Két qua nay hoan toan phu hop véi y van,
da boi chiém 25-30% ALL tré em va la mot trong
cac yéu t6 tién lwong tét (4). Ty 1& chuyén vi t(12;21)
(p13;g22) dwoc phat hién bdng NST db 1a 10,9%,
thap hon dang ké so v&i FISH (19%). Sw chénh léch
nay phan anh ban chat an (cryptic) cta t(12;21), la
hai phan doan NST trao ddi cé kich thuwéc twong
ddng dén mirc khong thé phan biét bang phan tich
bang G théng thwéng (6,4). Két qua nay twong tw voi
cac nghién ctu cua Senthilprabhu (11%) va Kumar
(11,4%) (1,2). Ngoai ra, két qua FISH cho thay ting
s6 tin hiéu NST 12p13 va/hodc 21922 1a bat thuwong
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phd bién nhat (38%). Cac trwéng hop nay co thé la
hé qua cua tinh trang da bdi NST chr khéng phai
khuéch dai trén NST 21 trong té bao (7).

Trong s6 99 trerng hop c6 NST db binh thwdng,
28 ca (28,2%) phat hién bat thwong khi thuc hién
FISH. Theo nghién ctru ctia Kim ciing ghi nhan réng
khi chi str dung NST db, ty I& phat hién bat thwong
dat 49,2%; khi két hop thém FISH, sb ca phat hién
bat thwong NST tang lén dang ké (3). Dac biét, 13
truong hop t(12;21)(p13;922) dwoc phat hién bang
FISH nhwng NST @b binh thwérng 1a minh chivng dién
hinh cho gi¢i han vé& dd nhay cla NST db. Chuyén
vi 1(12;21)(p13;922) tao ra cac phan doan NST cé
kich thwdc hinh thai twong tw dén mic khong thé
phan biét dwdi kinh hién vi quang hoc (4,6). Trong
s6 15 trwong hop bat thuong sd lwong lién quan
NST 12p13 va 21g22 dwoc phat hién bang FISH,
thi kidu phd bién nhét 13 2 tin hiéu NST 12 va 4 tin
hiéu NST 21 (8/15, 53,3%), goi y tinh trang nhan I1én
sb lwong NST 21. Cac ly do khién NST db bd sét
nhirng bat thudng sé lwong nay bao gdm: (i) phan
bb khong dbng déu gitra dong té bao binh thuwdng va
bat thuwong; (ii) chat lwong NST ky gitra kém khién
viéc dém sé lwong NST khong chinh xac; va (iii) gioi
han sé lwgng metaphase phan tich (thuwong 20 té
bao), khéng du dé phat hién duwoc cac dong thiéu sé.
Nguwoc lai, FISH phan tich hang tram nhan gian ky
trén mai tiéu ban, cho phép phat hién cac dong mang
bat thworng sb lwong ngay ca khi chiém ty & nhd.

Trong 78 trdng hop két qua FISH 14 binh thuwéng
trén NST 12p13 va 21922, NST dd phat hién 7 ca c6
bat thwong (8,97%), gbm 6 ca trén cac NST khac
va 1 ca lién quan NST 12 va 21 nhwng khéng tai
vi tri 12p13/21922. Nhirng phat hién nay minh hoa
rd rang cho gi&i han cta FISH la chi phat hién bat
thwdng lién quan t&i vi tri NST dwoc khao sat, trong
khi NST db thi c6 thé phat hién bat thuwdng trén toan
bd bd NST (4,7). Pang chu y trong nhém 6 ca bat
thwong NST khac dwoc phat hién bdi NST db thi
c6 mét trwdng hop mang chuyén vi t(4;11)(q21;923).
Dac biét, co6 mét ca voi t(12;17)(p13;911) la trwong
hop diém gay tai 12p13 nhung day la chuyén vi voi
NST 17, khong phai t(12;21). Boan do FISH dwoc
thiét ké dac hiéu dé phat hién chuyén vi gitra ving
12p13.2 va ving 21922, do d6 khéng thé nhan dién
céc tai sdp xép tai 12p13 v&i dbi tac NST khac (6).
Téng hop lai, cac phat hién trong nghién ctu nay
khang dinh rang khong cé phwong phap don 1é nao
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c6 thé xac dinh dwoc hét cac bat thwdng di truyén
té bao trong ALL. Do d6, chién luoc két hop NST
dd v&i FISH va véi ca cac ky thuat sinh hoc phan tiy
nhw PCR hay NGS gilp tang ty 1& phat hién cac bat
thuwong di truyén cé y nghia 1am sang (4,7).

V. KET LUAN

T két qua nghién ctru cho thay viéc khao sat
bét thwong NST béng ky thuat NST db va FISH déu
¢6 nhitng wu diém ciing nhuv mét sb han ché nhat
dinh. Vi vay, viéc két hop ca hai ky thuat NST dd va
FISH, 1a hai k§ thuat b sung cho nhau, dé khéng bd
sét trong phat hién cac bat thwong NST la can thiét
va c6 y nghia trong hé tr chdn doan bénh ALL &
tré em.

LGI CAM ON

Nhom nghién clru xin tran trong cdm on Ban
Lanh dao Bénh vién Truyén mau Huyét hoc da tao
diéu kién thuan loi cho nghién cu. Nghién clru
khong nhan tai tro tir bat ky td chirc nao.
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