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Bénh vién Nhi Trung wong

B4t thuong cu truc nhiém sdc thé sé 4 dang vong la mét bét thuong nhiém sic thé hiém gép, gay
mét vat liéu di truyén vj tri tn cung cénh ngédn va cénh dai. Biéu hién kiéu hinh ctia ngudi bénh da dang
phu thudc vao phén vét liéu di truyén bi mét, ty 1é dong té bao bat thuong, tinh 6n dinh cla nhiém séc thé
vong, phan chia té bao & ki nguyén phén hodc cac bét thuong nhiém séc thé két hop khac. Muc tiéu phan
tich cac biéu hién kiéu hinh va bét thuong di truyén cia céc ca bénh hiém gép. Nghién ctru nay béo céo
mét trrong hop ngudi bénh nam 19 théng tudi, b6 mat bét thudng, chédm tang can, cham phét trién tam
thén vén dong. Két luén: St dung céc xét nghiém di truyén xéc dinh nguoi bénh cé bét thuong céu tric
nhiém séc thé sé6 4 dang vong thé kham: 46,XY,r(4)(p16q35)[40}/46,XY,dic r(4)(p16q35)[5//91,XXYY,dic r(4)
(p16q35)[4]/45,XY,-4[3] va c6 mét vét lidu di truyén & tan cung cénh ngén va canh dai nhiém séc thé sé 4.

Tir khoa: Nhiém sac thé 4 dang vong, mat doan nhiém sac thé, phan bao.

. DAT VAN BE

Bét thuwerng nhiém séc thé (NST) dang vong
la dang béat thuong ciu trac NST hiém gap
nhat, do sw dit gay va tiép ndi & hai dau tan
cung NST tao thanh NST dang vong.'? B4t
thwong céu tric NST dang vong xay ra & tat
ca cac NST, ty 1& xay ra trén cac NST tam dau
(NST 13, 14, 15, 21, 22) la nhiéu nhét chiém
50%. Da sb cac trwong hop béat thwéng NST
dang vong la cac dot bién mai, khong cé tinh
chét di truyén.’

Cédc dau hiéu va triéu chieng 1am sang
lién quan dén NST 4 dang vong:

Giai doan tré so sinh: can nang luc sinh
thap, &n uéng khé khan, cham ting can, di tat
so mét, di tat tim bAm sinh. Giai doan tré nhé:
cham phat trién tri tué, cham phat trién thé chat,
rbi loan hanh vi, cham phat trién ngén ngi. Di
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tat so mat: dau nhd, mii réng, cam nhd, di dang
tai. Mot sb dac diém it gap: hé ham dwdi (vom
miéng khéng khép hoan toan), sup mi. Mot sb
di tat it gap: di tat ban ngén tay, nép gép long
ban tay bat thuong, 16 tiéu léch thap, thiéu san
hodc bét san than.2

Co ché bénh sinh cua bat thwong céu
triuc NST 4 dang vong:

Pa sb cac trwong hop NST 4 dang vong
cé mét vat liéu di truyén tai hai dau tan cung
NST va tiép ndi dau tan cung canh dai va canh
ngadn NST tao thanh NST dang vong.® Biéu
hién kiéu hinh ctia NST 4 dang vong thuwéng
lién quan dén hoi chirng mat doan NST 4p16
trong hdi chirng Wolf- Hirschhorn. Bt thuwdng
NST 4 dang vong c6 thé tén tai & dang kham
véi dong té bao binh thwong hodc cac bét
thwong khac.* Co ché hinh thanh NST vong
do sy dit gay va tiép ndi hai dau tan cung cua
NST théng qua cac co ché di truyén té bao
sau®: dit gay & mot hodc ca hai diu tan cing
NST sau d6 cé sy tiép ndi hai dau tan cung

590

TCNCYH 192 (07) - 2025



TAP CHI NGHIEN ClPU Y HOC

nay, tai sép xép dang dao doan, l&p doan, mét
doan, hau qua gay mét hoac thém vat liéu di
truyén dan dén biéu hién kiéu hinh; hoac sw
tao thanh NST dang vong ma khéng méat hoac
thém vat liéu di truyén do diém dit gay va tiép
ndi & vi tri subtelomere hoéc telomere, thuwdng
khong cé biéu hién kiéu hinh.®

agia&be
| Gap I

Hinh 1. cac dang bat thwong NST
dang vong. a: NST dang vong mét tam
(monocentric), b: NST vong hai tdm

(dicentric ring), c: NST vong I6ng vao nhau
(interlocked ring)'

b

c

Tan suét:

Hoi ching bat thwong NST 4 dang vong
la mot bat thwong NST hiém gép véi khoadng
40 trwong hop dwoc bao cao trén y van. Ty Ié
ngwoi bénh nam, n¥ khéng co sw khac biét.”

Cdc ky thuat xét nghiém di truyén s
dung dé chan doan NST 4 dang vong:

Mau bénh pham: chan doan truwéc sinh: té
bao 6i, gai rau; chan doan sau sinh: té bao mau
ngoai vi. Cac ky thuat xét nghiém di truyén:

phan tich NST dd; lai huynh quang tai ché FISH
(Fluorescence In Situ Hybridization); phan tich
NST va&i ky thuat lai so sanh hé gen cé d6 phan
gidi cao (array CGH).

Il. GIGI THIEU CA BENH

Théng tin chung vé lam sang va can lam
sang

Ngudi bénh 13 tré nam, 19 thang tudi, dén
kham bénh do c6 qua trinh bénh ly dién bién
tlr sau sinh vé&i cac ddc diém ndi troi gdbm can
n&ng luc sinh thdp, cham ting can, cham phat
trién tam than van dong. Tién st tré 1a con lan
1, d& md thai 37 tuan, can nang luc sinh 1,3kg,
chu vi vong dau 37cm, phét hién thai chadm téng
trwdng trong t& cung tir tudn 30, khéng duoc
lam xét nghiém sang loc va chan doan trwdc
sinh. B6 29 tudi, me 25 tudi khoé manh, két hén
khong can huyét, khong cé tién sir say thai lwu
thai, tién st gia dinh chwa phat hién cé bénh ly
nao dic biét. Pac diém lam sang: hién tré 19
thang thé trang suy dinh duéng thé gay com,
can nang 5,5kg dwadi dé 1éch chuén - 4,3 SD;
chiéu cao 65cm dwai do léch chuén - 4,9 SD;
dau nhd, chu vi vong dau 37,5cm dwdi dd léch
chuén -6,7 SD; cham phat trién tam than van
dong; bo mat bat thwong (dau nhd, méi dudi
khép khong kin, cdm nhd, tai thap); déng kinh.
Tré méi biét di luc 18 thang, hién chi néi dwoc
tr don. Cac xét nghiém can I&m sang khac:
MRI so ndo phat hién tin hiéu hinh anh cac )
tbn thwong bat thwong rai rac chat trdng dwdi
vo ban ciu dai ndo hai bén, tu dich cac théng
bao chiim hai bén. Siéu &m 6 bung, siéu am
thop, siéu am tim chwa phat hién bat thuwong.
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A

Hinh 2. Dac diém boé mat bat thwong dau nhé, moi dwéi tré,
miéng khong khép hoan toan, cdm nho, tai thap

Xét nghiém di truyén

Té bao mau ngoai vi clia ngudi bénh duoc
nudi cly trong méi trwong nudi cdy hoan
chinh v&i sw c6 mat cta chét kich thich té bao
Lympho T chuyén dang thanh lymphoblast cé
kha ndng phan chia. Sau khi nudi ciy 72h, té
bao dwgc dirng phan bao va thu hoach & ky
gitra. Khi d6 cac NST sé co xoan téi da, day la
giai doan tbi wu nhat dé quan sat hinh thai NST.
Tao tiéu ban, nhuém bang G va phan tich NST
dwdi kinh hién vi.

Két qué phén tich NST xé&c dinh ngudi bénh
c6 tinh trang khém 4 dong té bao:

- 39/53 té bao (74%) mang cum NST cé
bat thwerng cau tric NST sé 4 dang vong ¢6 1
tam (monocentric ring) v&i vi tri dit gay va tiép
ndi tao thanh NST vong tai 4p16 va 4q35 r(4)
(p16935), céng thirc NST: 46,XY,r(4)(p16935).

- 5/53 té bao (9.4%) mang cum NST c6 bat
thweng cAu tric NST sb 4 dang vong co hai tam
(dicentric ring) dic r(4)(p16q35), do vay dong

té bao nay mang trisomy mét phan NST sé 4
doan 4p16-q35, cdng thirc NST: 46,XY,dic r(4)
(p16q35).

- 4/53 té bao (7.5%) mang cum NST bét
thwong dang t& boi trong d6 méi cum NST céd
2 NST sb 4 binh thuéng va 1 NST sb 4 dang
vong dwoc tao thanh béi 2 NST sé 4 dang vong
¢6 hai tam 1dng vao nhau interlocked ring chr4,
do vay dong té bao nay mang pentasomy mét
phan NST sb 4 doan 4p16-q35, cong thirc NST:
91,XXYY,dic r(4)(p16935).

- 3/53 té bao (5.7%) mang cum NST c6 45
NST, mdi cum NST méat 1 NST s 4 (monosomy
4), cng thirc NST: 45,XY,-4.

- Ngoai ra phat hién 1 té bao mang cum NST
c6 47 NST, c6 3 NST sb 4 trong d6 1 NST s6 4
binh thuweng va 2 NST sb 4 dang vong véi vi tri
dirt gay va tiép ndi tao thanh NST vong tai 4p16
va 4935 r(4)(p16935), & té bao nay ciing mang
trisomy mot phan NST sb 4 doan 4p16-q35,
cong thirc NST: 47,XY,-4,+r(4)(p16935)x2.
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Hinh 3. a) monocentric ring: 46,XY,r(4)(p16935); b) dicentric ring: 46,XY,dic r(4)(p16q35);
c) interlocked ring: 91,XXYY,dic r(4)(p16g35); d) monosomy 4: 45,XY,-4

Ky thuat lai tai ché huynh quang FISH: st
dung bo dau do Totel — vial 4 (Vysis). Cén té
bao thu hoach sau khi nuéi cdy NST dwoc diing
dé 1am ky thuat metaphase FISH. Ky thuat FISH
str dung dau do 3 mau danh dau vao NST sb 21
va NST sb 4 v&i cac vi tri: trén NST 21 dau do
danh dau vao dau tan cung canh dai 21g22.3
(telomere 21q - VIJyRM) tin hiéu c6 mau xanh

va mau cam; vung 21922(AML) tin hiéu mau
xanh aqua; trén NST sb 4 diu do danh dau
vao dau tan cung canh ngan (telomere 4p16 -
D4S3359) tin hiéu mau xanh |4 cay va dau do
danh dau vao dau tan cung canh dai (telomere
4935 - D4S2930) tin hiéu mau cam. Két qua
phan tich ky thuat FISH:
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Hinh 4. ish r(4)(p16q35)
(D4S3359-,D452930-), 21g22(AML)
x2,21922.3(VIJyRM)x2

Ky thuat FISH thuc hién trén cac té bao da
qua nudi cdy (metaphase FISH), phan tich trén
30 cum nhiém sac thé thdy méi cum NST cac
tin hiéu dwoc mo ta nhw sau: trén NST sbé 4
binh thwong ¢é 2 cap tin hiéu viung 4p16 va
4q35; trén NST sb 4 dang vong khong cé tin
hiéu cac vung gen 4p16 va 4q35; hai NST 21
binh thwéong, trén méi NST 21 ¢6 2 cap tin hiéu
vung 21922 va 21922.3.

IV. BAN LUAN

Ban luan vé téng quan céc tai liéu trén
y van:

Bat thwong NST sb 4 dang vong trong
nghién clru nay cé mat doan NST cuing v&i su
l&p doan NST do sép xép lai ciu tric NST dang
dao doan, 13p doan, méat doan (inv, dup, del).2
Tinh trang méat doan va I&p doan NST nay do
sy tai td hop twong ddng gitra cac doan NST
duwoc nhan déi gan diém dt gay, cho phép sira
chira vung tan cung NST va gir lai vung vat liéu
di truyén nay hinh thanh NST hai tam & ki trung
gian.®® Triéu chirng 1am sang clia ngwoi bénh
mang béat thwéng clu tric NST sb 4 dang vong

lién quan dén mat doan vat liéu di truyén & hai
d4u tan cung NST sb 4.

Trong hau hét cac trudng hop bat thuong
NST sb 4 dang vong déu cé biéu hién kiéu hinh
lién quan dén mét doan canh ngan NST s 4 vi
tri 4p16.3. D& hiéu rd nhirng biéu hién l1am sang
ctia hoi chirng NST sb 4 dang vong, nghién ctru
nay téng két va so sanh nhirng biéu hién kiéu
hinh cla cac trudng hop cé bat thuong NST
sb6 4 dang vong da duwoc xuat ban trén y van.
Tbng két 50 trwrng hop da dwoc bao céo trong
doé 21 ngwdi bénh ni, 29 ngudi bénh nam, tudi
trong nghién cru tr 21 tuan thai dén 27 tubi.
Téng hop phan tich 53 triéu chirng 1am sang,
méi triéu chirng xuét hién it nhat trén 2 nguoi
bénh v&i tAn suét xuat hién nhw sau: can nang
luc sinh thap (78%), cham phat trién (94%),
di tat dau nhé (80%). Cac triéu chirng it gép
hon: di dang tai (41%), ham nhé (37%), di tat
ngon tay (37%), 16 tiéu léch thap & ngwdi nam
(36%), di tat tim bam sinh (36%), cham phat
trién tudi xwong (33%), thiéu san truc va bién
ddi ngén cai (31%), an tinh hoan (29%), tam
voc thap (27%), hai mét xa nhau (27%), h&
ham éch (24%), mii rong (22%), ranh chi tay
ngang (22%), thay d6i mau séc da (22%), mai
dwéi tré, miéng khéng khép hoan toan (20%),
co giat (20%), tai thap (18%), di tat dét ngoén
tay (18%), di tat than (18%), mdi khoam (16%),
gidm trvong luc co (16%), bat thwong co quan
sinh duc ngoai (16%), téc moc thap (16%), ban
chan kho&o (16%), nhan trung ngan (14%),
vom miéng cao (14%), di tat ngén chan (14%),
dinh da vao té chirc xwong cung vi tri khe lién
mong (12%), sup mi (12%), khe hé moi, vom
miéng (12%), vung gitrka hai cung may nhod ra
trudc (10%). Mot sd cac triéu chirng khéc it
gdp nhuw: dau ngan, cb ngan, di tat mi/ khe mi,
chdng ngén chan, di tat ruét, tran do, mét 16i,
khuyét 16 mdi, hd trwdc tai, sbng mii phang,
séng mii nhé cao bat thwdng, thiéu sdn men
rang, di tat hop so, mét lac, tang déng."
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Mat doan canh dai NST sé 4 thueng hiém
gap hon, vi tri kich thuwéc khac nhau tuy nhién
mat doan NST viing 4931 1a ving duwoc xac
dinh gay bénh khi mét doan. Cac triéu chirng
thwong gap gém: tdm véc thdp, dau nhd, hai
mat cach xa nhau, cham phat trién tri tué, bd
mat bat thwéng, tai thap, mii rong, khe hé méi,
vom, di tat lwdi, ham nhd. Mot sé triéu chirng it

gap: di tat tim bam sinh, di tat than, dj tat thira
ngén, nép da long ban tay bt thudng.

Ngoai cac dac diém kiéu hinh lién quan dén
mét doan NST 4, cac ca bénh con ¢ cac triéu
chirng lién quan dén 13p doan NST 4p16 bao
gdm: cham phat trién tdm than van déng, cham
phat trién ngén ngi, tran do, khe mi dai hep, cb
ngéan, tai thap.

b

Hinh 5. Hinh anh mé ta boé mat bat thwérng ctia ngwei bénh c6 NST sé 4 dang vong

Ky thuat lai huynh quang tai chd 1a ky thuat
dac hiéu dé xac dinh va xac nhan lai cac bat
thwong NST trén mirc d6 phan tich NST. Ky
thuat FISH xac dinh dwoc vi tri dit gay trén
NST. Trén hau hét cac trweng hop mang NST
sb 4 dang vong c6 diém dit gay va tiép ndi tao
NST dang vong & telomere hoac subtelomere.
Trong 50 ca bénh da bao cao c6 18 ca cé thuc
hién ky thuat FISH, két qua 4 ca khéng co6 mét
vat liéu di truyén, 14 ca cé phat hién méat vat liéu
di truyén & viing canh ngén hodc canh dai NST
sb 4. Trong 14 ca mét vat liéu di truyén & tan
cung canh ngén cé 10 ca mat doan & dau tan
cung NST (9 ca méat doan ving subtelomere,
1 ca mét doan vung telomere), 3 ca c6 méat
doan vung gen dac hiéu cla hoi chirng Wolf-

Hirschhorn (Wolf-Hirschhorn critical region) tai
Vi tri 4p16.3, 1 ca c6 mét doan vi tri 4p15. Trong
6 ca c6 mat vat liéu di truyén & canh dai NST
1 ca c6 mét doan vij tri 4934, 5 ca mét doan &
d4u tan cung canh dai trong d6 1 ca mat doan
telomere va 4 ca mat doan subtelomere.

Vung NST 4p16.3 chra 98 gen, trong do
c6 61 gen ma hoa protein, 18/61 gen co6 lién
quan dén cac bénh ly di truyén ngudi, phan
loai gay bénh khi mét doan. Mot sb gen da
dwoc ghi nhan c6 bang chirng gay bénh khi
méat doan: PIGG, CPLX1, CTBP1, NSD2. Gen
PIGG (OMIM*616918) lien quan dén rdi loan
phét trién than kinh, c6 hodc khéng c6 gidm
trwong lwc co, co giat, teo tiéu ndo. Gen CPLX1
(OMIM*605032) c6 lién quan dén bénh nao tién
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trién va dong kinh. Gen CTBP1 (OMIM*602618)
lién quan dén giam trwong lwc co, cham phat
trién, mét thang bang, thiéu s&n men réng. Gen
NSD2 (OMIM*602952) lién quan dén hoi chirng
Rauch-Steindl, biéu hién: cham phat trién trudc
va sau sinh, bd mét b4t thwong, dau nhd, tm
véc thap, suy gidm tri tué, cham noi, cham van
dong. Vung NST 431 chira 155 gen, trong do
c6 68 gen ma hoa protein, 19/68 gen co lién
quan dén cac bénh ly di truyén ngwdi, phan loai
gay bénh khi mat doan. Mot sé gen da duoc ghi
nhan gay bénh khi mét doan: NAA15, NR3C2.
Gen NAA15 (OMIM*608000) lien quan dén réi
loan phat trién tri tué, réi loan hanh vi. Gen
NR3C2 (OMIM*600983) lién quan dén bénh ly
tang huyét ap khéi phat sém, di truyén troi, ha
aldosterone.

Ban luan vé ca bénh nghién ctru:

Nguw&i bénh trong nghién clru nay cé tinh
trang kham dong t& bao: mang mat doan NST
4p, 4q va 13p doan NST 4 véi sb lwgng ban
sao khac nhau. Nguw&i bénh ¢é ca 3 triéu chirng
thworng gép: can nang ldc sinh thap, cham phat
trién, ddu nhd. Cham phat trién ca vé thé chat
va tam than: tré c6 thé trang suy dinh duéng
thé thap coi néng, cham biét di, cham néi. Mot
sb triéu chirng vé&i tan suét it hon: bd mét bat
thwong bao gdm séng miii thap, hai mét xa
nhau, tai thdp, cam nhd, méi dudi tré miéng
khoéng khép kin, cd ngan, dong kinh.

Két qua phan tich NST d6 ctia nguoi bénh
trong nghién clru nay c6 94.3% cac té bao
duoc phan tich cé bat thwong clu tric NST
sb 4 dang vong véi nhiéu dang NST vong khac
nhau: NST vong 1 tdm (monocentric ring), NST
vong c6 hai tam (dicentric ring), NST vong dang
hai tdm 16ng vao nhau trén dong té bao co
bat thwong ca vé sé lwong NST dang da boi
(polyploid with interlocked ring). Dong té bao da
bdi polyploid v&i NST vong ¢é 2 tam la dong té
bao bat thwdng chiém ti 1& thp va hiém duwoc

bao cao trén y van. NST vong cé hai tam dwoc
hinh thanh tir sy két hop cta hai NST sb 4 tai
vi tri 4p16 va 4q35.34 NST vong co hai tam gay
bat thwong trong qua trinh phan chia té bao
dan dén khong &n dinh NST trong mau ngoai vi.
Mac du dong té bao chiém ty 1& nhé nhung gop
phan vao sw da dang vé kiéu hinh va mic do
nghiém trong cla cac biéu hién |am sang. Voi
50 ca bénh da dwoc bao céo tinh trang kham
dong té bao gap trong 38 truong hop (76%),
con lai 12 trwdng hop 1a dang thuan véi NST sb
4 dang vong 1 tam.

Két qua xét nghiém FISH clia nguwdi bénh
trong nghién cu nay xac nhan cé mat doan
NST s 4 vung tan cung canh ngan va canh
dai trén NST sb 4: 4p telomere va 4q telomere.
Trén két qua phan tich NST c6 xuét hién 4 dong
té bao: monocentric ring 4, dicentric ring 4,
interlocked ring 4, monosomy 4; tuy nhién trén
cé 4 dong té bao nay tin hiéu huynh quang trén
cac NST 4 dang vong la twong déng, déu thé
hién méat doan dau tan cung canh dai va canh
ngan NST sbé 4. Két qua xét nghiém FISH cho
thdy c6 sw phu hop gitva biéu hién kidu hinh
cla nguoi bénh véi bat thwdng mét vat liéu di
truyén & tan cung canh ngén va canh dai NST
sb 4 khi dbi chiéu véi tdng hop cac triéu chirng
lam sang clGa ngudi bénh mang NST s6 4 dang
vong da dwoc bao cao trén y van.'35

V. KET LUAN

Nghién ctru nay bao cao mét trwong hop
ngwdi bénh cé bat thwong clu tric NST sb
4 dang vong hiém gap vo&i cac biéu hién kiéu
hinh n&ng né: suy dinh duwéng thé gay com, bd
mat bat thwdng, cham phat trién tam than van
dong, dong kinh. Két qua phan tich NST phat
hién b4t thuwong vat lieu di truyén dang kham 4
dong t& bao: NTS sb 4 vong moét tam, NST s
4 vong hai tam, NST s6 4 vong 1dng vao nhau
va dong té bao monosomy 4. Két qua phan
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tich FISH xac dinh nguw&i bénh coé mét vat liéu
di truyén trén NST sb 4 vi tri 4p16.3 va 4q35.
Viéc xac dinh dwoc dang bat thweng di truyén
trén ngwoi bénh gidp xac dinh chan doan, lién
hé gitra bat thwong di truyén va biéu hién kiéu
hinh tr d6 dé xuat cac phuwong phap quan ly
theo déi didu tri cho ngwdi bénh. Hiéu rd co ché
bénh sinh, phuc vu cho viéc tw van di truyén
va tw van chan doan trwdc sinh cho gia dinh &
nhirng 1an sinh sau.
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Summary

RING CHROMOSOME 4:
A CASE REPORT AND LITERATURE REVIEW

Ring chromosome 4 syndrome is a rare chromosomal disorder typically characterized by the
loss of genetic material from both terminal ends of the chromosome, followed by the fusion of these
ends to form a ring chromosome. The clinical manifestations of individuals with ring chromosome 4
abnormalities vary depending on the extent of genetic material loss, the proportion of cells carrying
the abnormal chromosome, the stability of the ring chromosome, cell division during mitosis, or
other associated chromosomal abnormalities. Common clinical features include facial dysmorphism,
psychomotor developmental delay, cranial malformations, and congenital heart defects. This study
reports a case of a 19 month old boy who presented with poor weight gain, facial dysmorphism, and
psychomotor developmental delay. Chromosomal analysis of the patient revealed mosaicism with
four abnormal cell lines, including a structural abnormality of ring chromosome 4: 46,XY,r(4)(p16935)
[40]/46,XY,dic r(4)(p16935)[5]/91,XXYY,dic r(4)(p16q35)[4]/45,XY,-4[3]. Loss of 4pterminal and 4q
terminal were identified by fluorescence in situ hybridization (FISH).

Keywords: Ring chromosome 4, chromosomal abnormality, genetic material loss, cell division.
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