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DAC DIEM LAM SANG VA CAN LAM SANG CUA
GIAC MAC CHOP CO CHi BINH PIEU TRI TAO LIEN KET CHEO
(CROSS-LINKING)
Nguyén Tu Nga', Vii Hoang Viét Chi2, Vii Thi Qué Anh', Pham Thij Hién3

TOM TAT

Muc tiéu: M6 ta dac diém lam sang va cac théng sb
giac mac trén Pentacam cla giac mac chop cd chi dinh
diéu tri bdng phwong phap tao lién két chéo (cross-linking).

Déi twong va phwong phap nghién cteu: Nghién ctru
hdi cteu trén 17 mét giac mac chép clia 10 bénh nhan dwoc
chi dinh diéu trj tao lién két chéo tai Bénh vién Mat Ha Noi
2 tir 08/2024 dén 08/2025. Cac dic diém lam sang, thj lwc,
khuc xa va cac théng sb giac mac trén Pentacam duwoc thu
thap va phan tich bang phan mém SPSS 20.0.

Két qua: Tudi trung binh cGia nhém nghién ctru 1a 20.8
+ 5.55, chli yéu & do tudi 19-30 tudi (70.0%). Ty 1& nam/
ni la 1.5/1. Sé lwong méat khong cé dau hiéu lam sang
dién hinh chiém 64.7%. Hai biéu hién phé bién nhat trong
nhom co triéu chirng 1dm sang la vong Fleischer (35.3%)
va vét Vogt (29.4%). Thi lwc chinh kinh t6i da la 0.51 + 0.43
LogMAR v¢&i d6 loan -5.38 + 4.10 D, trong dé 76.5% co
loan thi cao = 3 D. Cac théng sb trén Pentacam biéu hién
bat thuwdng ré rét véi Kmax 1a 57.31 + 9.17 D. Chiéu day
gidc mac méng nhat 1a 465.12 + 42.98 um. Chi sb téng
hop BAD-D (Belin/Ambrosio deviation) giup danh gia nguy
co va mrc dd gian phinh giac mac dwa trén dé nang mat
trwéc, mét sau va phan bé dé day giac mac co gia tri trung
binh 9.43 + 4.58, vuot cao ngwdng gia tri binh thwong.
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Két luan: Giac mac chép c6 chi dinh diéu tri tao lién
két chéo chi yéu gdp & nguwdi tré, véi bidu hién lam sang
thwong khong dién hinh. Viéc chan doan va danh gia tién
trién, hiéu qua diéu tri bénh can dwa trén sw két hop cla
nhiéu chi s, d&c biét la cac thong sb trén Pentacam.

Ttr khéa: Giac mac chop, tao lién két chéo, cross-
linking, Pentacam.

SUMMARY

CLINICAL AND TOMOGRAPHIC CHARACTERISTICS
OF KERATOCONUS EYES INDICATED FOR CORNEAL
CROSS-LINKING

Objective: To describe the clinical characteristics and
corneal parameters measured by Pentacam in keratoconus
cases indicated for corneal cross-linking (CXL).

Methods: A retrospective study was conducted on
17 eyes with keratoconus from 10 patients indicated for
CXL at Hanoi Eye Hospital 2 from August 2024 to August
2025. Clinical features, visual acuity, refractive status,
and corneal parameters obtained from Pentacam were
collected and analyzed using SPSS 20.0.

Results: The mean age was 20.8 = 5.55 years, with
the majority of cases in the 19-30 age group (70.0%). The
male-to-female ratio was 1.5:1. A total of 64.7% of eyes
showed no typical clinical signs. Among eyes with clinical
manifestations, the common findings were Fleischer
ring (35.3%) and Vogt's striae (29.4%). The mean best-
corrected visual acuity was 0.51 * 0.43 LogMAR. A
high degree of astigmatism was observed, with a mean
astigmatism of -5.38 + 4.10 D, and 76.5% of eyes having
astigmatism = 3 D. Tomographic parameters measured by
Pentacam demonstrated marked corneal abnormalities,
with a mean Kmax of 57.31 £ 9.17 D. The thinnest corneal
thickness was 465.12 + 42.98 ym. The BAD-D (Belin/
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Ambrosio deviation) index, which integrates anterior and
posterior elevation as well as corneal thickness distribution,
had a mean value of 9.43 + 4.58, exceeding the normal
threshold.

Conclusion: Keratoconus cases indicated for
corneal cross-linking are predominantly observed in
young individuals and often lack obvious clinical signs
on examination. Diagnosis, assessment of disease
progression, and evaluation of treatment outcomes
should be based on a combination of multiple parameters,
particularly corneal tomography indices obtained from
Pentacam.

Keywords: keratoconus, corneal cross-linking, Pentacam.

I. DAT VAN BE

Giac mac chép (keratoconus) 1a moét rdi loan
thoai hoa tién trién cla giac mac, biéu hién bang sw
méng dan ctia nhu mé kém theo giam dd virng chac
co sinh hoc, 1am giac mac bién dang va 16i ra phia
trwdc. Hau qua Ia xuét hién loan thi khong déu va
gay suy gidm thi lwc. Bénh thuwdng gap & Itra tudi tré
va tién trién am tham, dé bi bd sét & giai doan sém.

V& mat 1am sang, giac mac chdp co biéu hién da
dang, tir gidm thi lwc kho chinh kinh dén cac du hiéu
thuc thé nhw vong Fleischer, vét Vogt, ... Tuy nhién, &
giai doan sé'm, cac biéu hién 1am sang thwong khong
dién hinh, gay kho khan trong chan doan. Do dd, cac
phuwong tién can lam sang dong vai trd quan trong trong
phat hién va danh gia quéa trinh tién trién bénh. Cat
I&6p giac mac (corneal tomography) dwa trén nguyén
ly Scheimpflug, dién hinh 1a hé théng Pentacam, cho
phép danh gia do cong, d6 nang clia cd mat trwdc va
maét sau, cling nhw ban dd phan b dé day giac mac.
Phuwong phap nay gilp phat hién sém cac bat thudng
clia mét sau giac mac — dwoc xem la dau hiéu xuét
hién sém nhéat ctia qua trinh gian 16i giac mac.’

Trong nhirtng nam gan day, ky thuat tao lién két
chéo giac mac (corneal cross-linking — CXL) da
duoc ap dung rong rai nham lam tang d6 bén co
sinh hoc va 6n dinh tién trién ctia bénh.2 Viéc chi dinh
diéu tri CXL phu thudc nhiéu vao dac diém lam sang
va can lam sang cla nguwoi bénh tai thoi diém can
thiép. Vi vay, viéc nhan dién day du cac dac diém
nay c6 y nghia quan trong trong chi dinh, danh gia va
tién lwong két qua diéu tri. Xuat phat tir thyc tién do,
chung t6i tién hanh nghién ciu dé tai: “Dac diém lam
sang va can lam sang cla giac mac chop co chi dinh
diéu trj tao lién két chéo (cross-linking)”.

IIl. DOl TUONG VA PHWONG PHAP NGHIEN CU'U
2.1. Béi twong nghién ctru
Nghién clru dwoc tién hanh trén 17 mét giac

mac chép c6 chi dinh diéu tri bang phwong phap tao
lién két chéo tai Bénh vién Mat Ha Nai 2 tw thang
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08/2024 dén thang 08/2025.
Tiéu chuan Iwa chon:
~Cac mét duoc chan doan giac mac chop theo
Dong thuan Toan cau vé Giac mac chop (2015).°

C6 bang chirng tién trién clia giac mac chép
trwdc can thiép, dwoc xac dinh khi co it nhat moét
trong cac tiéu chi sau voi thdi gian theo doi tir 6-12
thang:

Tang d6 cong téi da (Kmax) = 1.0 D.

Tang dod cong trung binh mat trwéc hoac mat sau
giac mac = 0.75 D.

Giam d6 day giac mac tai diém méng nhéat = 2%
(hoac = 10-15 pm).

Tang dd cau twong dwong biéu hién = 0.50 D
hodc dé loan thi 2 1.0 D.

Gidm thj Igc chinh kinh téi da (BCVA), khéng giai
thich dwoc bang cac nguyén nhan khac.*

Déi v&i ngudi bénh < 18 tudi, chi dinh diéu tri CXL
duoc dua ra ngay tai thxc‘)’i diém chén doan (khoéng
can cho dau hiéu tién trién).

Do day giac mac tai diém mang nhét = 400 pm.

Puoc diéu tri bang phwong phap tao lién két
chéo giac mac.

C6 day du di liéu phuc vu nghién ctru.

Tiéu chuan loai trir:

Tién str phau thuat giac mac hodc phau thuat
khuc xa trwdc do.

Cac bénh ly gian 16i giadc mac khéng phai giac
mac chop nguyén phat.

2.2. Phwong phap nghién ctru

Thiét ké nghién ctru: Nghién cliru mé ta hdi ciru.

Bién sd, chi s§ nghién ctru: Cac di liéu vé théng
tin chung, dac diem lam sang, thi lyc, khuc xa va cac
théng so giac mac trén Pentacam trwéc can thiép
dwoc thu thap tir hé so bénh an.

X ly sb liéu: Phan mém SPSS 20.0 va cac kiém
di’nh thér)g ké dwoc st dung dé& phan tich cac bién
s0, chi s6 nghién clru.

2.3. Pao dwrc nghién ctru

Nghién clru nay tuan tha day dd cac nguyén tég
dao dure trong nghién ctru y sinh hoc theo Tuyén bo
Helsinki.

ll. KET QUA NGHIEN CcUrU
3.1. Dac diém chung ctia nhém nghién clru
Nghién cru dwgc thwe hién trén 17 mat cda 10
bénh nhan bi giac mac chop, dwoc chi dinh diéu tri
bang phuong phap tao lién két chéo giac mac. Trong
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do, nam gi&i chiém 60.0% (6 bénh nhan) va ni giGi
chiém 40.0% (4 bénh nhan). Ty I& nam/ni 1a 1.5/1
va sy khac biét vé gidi tinh khéng cé y nghia théng
ké voip =0.75.

Tubi clia cac bénh nhan trong nhém nghién ciru
dao déng t 11 dén 30 tudi, v&i tudi trung binh 1a
20.8 + 5.55 tudi. Khi phan theo nhém tudi, nhém 19—
30 tudi chiém ty 1& cao nhét véi 7/10 bénh nhan, tiép
theo 1a nhdm < 18 tudi vai 3/10 bénh nhan. Khdéng
ghi nhan trwdéng hop nao thudéc nhém = 31 tudi.

Bang 3.1. Bac diém vé nhém tudi cda déi tuong
nghién ctru.

Nhém tuéi Sé bénhnhan (n) | Ty 1é (%)
<18 3 30.0
19 - 30 7 70.0
> 31 0 0.0
Téng 10 100

Phan b6 mét diéu tri ghi nhan ty 1& mét trai
chiém 52.9% (9 mat) va mét phai chiém 47.1% (8 mét),
sw khac biét khéng co y nghia théng ké (p = 0.81).

3.2. Pac diém lam sang

Trong cac bénh nhan nghién ctru, nhin mo la ly
do dén kham thwdrng gép nhét, ghi nhan & 7/10 bénh
nhan (70.0%). Ba bénh nhan con lai (30.0%) dén
kham do thwérng xuyén phai thay ddi kinh va khéng
dat dwoc thi lwc tét sau chinh kinh.

Trong s6 17 méat dwoc khao sat, c6 11 méat chiém
64.7% khong ghi nhan bat thuwdng rd rang khi kham
sinh hién vi. V&i nhém c6 triéu chirng thuwc thé, vong
Fleischer xu4t hién & 6 méat v&i ty 1é cao nhét (35.3%),
phan anh sw I&ng dong séc té tai ving day chop giac
mac. DAu hiéu phd bién tiép theo 1a vét Vogt gép & 5
mét (29.4%). Cac d4u hiéu goi y bién dang hinh hoc
rd hon cla giac mac nhw Munson va Rizzuti dwgc
ghi nhan vé&i cung ty 1€ 11.8%. Bay thwong la nhirng
biéu hién & giai doan tién trién, khi giac mac da 16i
ré. Ngoai ra, c6 1 mét (5.9%) cé seo nhd giac mac,
cho thay trudng hop nay da cé tdn thwong ciu tric
khong hdi phuc.

Bang 3.2. Pac diém vé déu hiéu lé&m sang cla
nhém nghién ctru.

DAu hiéu lam sang Sémét(n) | Tylé (%)
Khong ghi nhan déu hiéu 1 64.7
Vong Fleischer 6 35.3
Vét Vogt 5 29.4

DAu hiéu lam sang S6mat(n) | Tylé (%)
DAu hiéu Munson 2 1.8
DAu hiéu Rizzuti 2 11.8
Seo giac mac 1 59

3.3. Piac diém vé thi lwc va khic xa

Thi lwc khéng kinh (UCVA) LogMAR trung binh
clia nhém nghién ctru la 0.95 + 0.58, dao déng trong
khodng tir 0.00 dén 1.80. Thi lwc c6 chinh kinh tdi
da (BCVA) dat trung binh 0.51 + 0.43, gia tri t6t nhét
I 0.00 va kém nhéat 13 1.50. V& khuc xa, d6 ciu trung
binh 1& -6.03 + 4.85 D, v&i khoang bién thién tir -17.50
D dén +3.75 D. B0 loan trung binh la -5.38 + 4.10 D,
dao déng tr -15.00 D dén -0.50 D. Trong d6, nhém c6
loan thij ttr -3 D tré 1én chiém ty |é chi yéu (76.5%).

Bang 3.3. Pé&c diém thj luc va khic xa ctia nhém
nghién ciru.

Théng sé |Trung binh £SD| Nhé nhat | Lén nhét
UCVA 0.95 +0.58 0.00 1.80
BCVA 0.51+0.43 0.00 1.50
Pochu (D) | -6.03+4.85 -17.50 +3.75
Do tru (D) -5.38 +4.10 -15.00 -0.50

3.4. Dic diém vé cac théng sé giac mac trén
Pentacam

Cac thong sb giac mac dwoc danh gia bang hé
thédng Pentacam dwa trén nguyén ly Scheimpflug
cho thay su bién thién dang ké gitra cac mat nghién
ctru. Gia tri Kmax (d6 cong giac mac Ion nhat, phan
anh mirc d6 16i ctia gidc mac) trung binh 1a 57.31 +
9.17 D, dao déng tir 44.70 D dén 75.20 D. Hai chi
sb dd cong giac mac chinh gdm K1 (kinh tuyén det
nhét) va K2 (kinh tuyén déc nhat) cé gia tri trung binh
l&n lwot 1a 46.43 + 4.18 D va 50.64 + 5.79 D. Chiéu
day giac mac trung tdm (CCT) trung binh dat 475.59
+ 46.02 pym va chiéu day gidc mac méng nhat (TCT)
c6 gia tri 465.12 + 42.98 pym, dao dong tr 403 ym
dén 535 pm.

Do loan mat trwdc va mat sau giac mac lan luot
la 4.02 + 2.38 D va 0.80 + 0.39 D. Chi sb d6 nang
mat trwdc (anterior elevation) la 23.65 £ 14.12 ym,
trong khi d6 nang mat sau (posterior elevation) dat
54.41 £ 25.99 um, v&i khodng dao dong I&on tir 11 um
dén 98 pym. Chi sé tébng hop BAD-D (Belin/Ambrosio
deviation) giup danh gia nguy co va mc dd gidn
phinh giac mac dwa trén dé nadng mat trwéc, mat sau
va phan bb dé day giac mac co gia tri trung binh 9.43
+ 4.58 (gia tri thAp nh4t 1a 2.76 va cao nhat 1a 17.70).
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Bang 3.4. Céc théng sb Pentacam ctia nhém nghién ciru.

Théng sé Trung binh £ SD Nhé nhét Lén nhéat
Kmax (D) 57.31£9.17 44.70 75.20
K1 (D) 46.43 + 4.18 41.50 54.50
K2 (D) 50.64 £ 5.79 42.80 65.20
CCT (um) 475.59 £ 46.02 408 552
TCT (um) 465.12 £42.98 403 535
Loan thi mat trwéc (D) 4.02+2.38 0.90 9.70
Loan thi mat sau (D) 0.80 £ 0.39 0.30 1.50
Do nang mat trwde (um) 23.65 % 14.12 5 55
Do ndng mat sau (um) 54.41 £ 25.99 11 98
BAD-D 9.43 £ 4.58 2.76 17.70
IV. BAN LUAN LogMAR, cho thdy anh hwéng clia bién dang giac

D6 tudi trung binh trong nghién ciru 1a 20.8 +
5.55, chii yéu tap trung & nhém 19-30 tudi (chiém
70%). Két qua nay phu hop véi béo céo cla tac gid
Li va cong sy (2007) vé dac diém dich t& hoc cla
giac mac chop, bénh thwong khéi phat & tudi day thi
va tién trién trong giai doan thanh thiéu nién va nguoi
tré.> Ty 1& nam/ni la 1.5/1 v&i sy khac biét khong
c6 y nghia thdng ké&. Mét sé nghién clru trwdc day
cling ghi nhan xu hwéng gidi nam chiém wu thé nhe,
trong d6 co6 bao cao clia Naderan va cong sy (2015)
v&i két qua phan bd nam/nir 1a 1.58/1, twong ty véi
két qua nghién clru cGa chung t6i.8 Tuy nhién, cac
b&o céo trong y van da ghi nhan chuwa co sy théng
nhét vé vai trd cla yéu tb gidi trong bénh sinh giac
mac chép. Phan bd gitra mat phai va mat trai kha
twong dwong, phu hop véi dac diém bénh thudng
anh huéng hai mat nhwng mire do khong ddi xing.

Nhin mo, thwong xuyén phai thay kinh va thi lyc
khong tdi wu vé&i chinh kinh gong 1a cac ly do chinh
khién nguwdi bénh phai di kham, phu hop véi cac ghi
nhan trong cac bao cao kinh dién vé giac mac chép.
Trong nghién ctvu, phan Ién cac méat khong cé dau
hiéu |am sang ré rang (64.7%), trong khi cac déu hiéu
kinh dién nhw vong Fleischer, vét Vogt hay dau hiéu
Munson, Rizzuti chi xuét hién & moét ty 1& nhat dinh.
Sw thiéu hut cac dau hiéu thwc thé dién hinh trong
phan I&én mau nghién clru phan anh tinh chat am
tham cla bénh & giai doan dau. Diéu nay khang dinh
vai tro then chét clia cac phwong tién chan doan hién
dai trong viéc tAm soat va phat hién bénh sém hon
so v&i nhan dién triéu chirng 1am sang don thuan.

Thi lwc clia nhém nghién ctu gidm dang ké,
vai thi lwe chinh kinh téi da trung binh Ia 0.51 + 0.43
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mac lén chat lwong thi giac. Theo Davis va cong sw
(2008), loan thj khéng déu trong giac mac chép la
moét trong cac nguyén nhan chinh gay giam thj lyc
ngay ca khi da chinh kinh téi wu.” Két qua nay phu
hop véi nghién clru clia chung t6i, véi do loan trung
binh trong nghién ctru 1a -5.38 + 4.10 D va phan Ién
cac mat co loan thi tr 3 D tré 1&n (76.5%). Ngoai ra,
dd cau trung binh -6.03 D chi ra xu hwéng can thi
di kém, phu hop véi co ché ting d6 cong giac mac.
Su dao déng réng cla cac théng sb khic xa trong
nghién clru ciing cho thdy mic dd bénh khéng déng
nhét gitra cac trwdng hop.

Céc chi sb trén Pentacam phan anh rd nhing
thay dbi hinh thai dac trwng cla gidc mac chop.
Kmax 1a mét trong nhitng théng sb quan trong dé
danh gia mic do déc cla giac mac, mac du khong
phai 1a chi sb duy nhat phan anh tién trién bénh.
Trong nghién ctru nay, Kmax trung binh 57.31 +
9.17 D cao hon nhiéu so véi gia tri binh thuwdng, phu
hop véi dac diém tang d6 cong giac mac trong bénh
giac mac chép. Chiéu day giac mac tai vi tri méng
nhét 1a 465.12 + 42.98 um, cho thdy sw méng di rd
rét clia nhu mé giadc mac. Két qua nay twong dong
vOi nghién cru cé quy md Ién cla Ferdi va cong
sy (2023), thyc hién trén 976 mét giac mac chop
duwoc diéu tri CXL, trong d6 Kmax trung binh dwoc
ghinhan 14 56.6 + 8.2 D va chiéu day giac mac méng
nhét |a 459 + 43 pm tai thdi diém ban dau.®

Chi s6 d6 nang mét sau cla giac mac (54.41
25.99 ym) cao hon nhiéu so véi dd nang mat trude
(23.65 £ 14.12 ym). Sy khac biét nay phu hop véi dac
diém hinh thai clia giac mac chép da dwoc bao cao
trong nghién ctru clia Ambrésio va cong sw (2011),
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céac bién déi & mét sau thwong 1a d4u hiéu sém nhét
clia qua trinh gian giac mac va biéu hién ré rét hon so
véi cac dau hiéu & mat trwde.! Chi sé6 BAD-D trung
binh 1& 9.43 + 4.58, cao hon nhiéu so v&i nguéng
binh thwéng (< 2.6), cho thay mire dd bat thwéerng hinh
thai giac mac & cac mat c6 chi dinh diéu tri tao lién két
chéo |a dang ké. Két qua nay phu hop véi vai trd cla
BAD-D nhuv mét chi sb cé do nhay cao trong phat hién
giac mac chop, dac biét trong cac trwdng hop chwa
biéu hién day da trén lam sang.

Nghién ctru clia ching tdi con ton tai mot s6 han
ché nhw ¢& mau nhd (17 mét), thiét k& hdi ctu phu
thudc vao hd so bénh an va chwa cé di liéu theo dbi
dai han sau diéu trj tao lién két chéo giac mac. Ngoai
ra, viéc thyc hién tai mét co s& duy nhat cé thé chua
phan anh day di d&c diém clia bénh ly nay trén quy
mé quan thé I1&n hon.

V. KET LUAN

Giac mac chép cé chi dinh diéu tri tao lién két
chéo chti yéu gép & ngudi tré, véi ly do di kham dién
hinh 1a nhin m&, thwong xuyén phai thay kinh va thi
lwe sau khi chinh kinh gong khéng dat téi wu. Ngoai
ra, phan I&n cac trudng hop tai thoi diém ban dau cé
biéu hién l1am sang khong dién hinh. Nguyén nhan
gay suy gidm thi lyc lién quan chat ché dén loan thi
cao va khong déu. Cac thong sb trén Pentacam cho
thay nhirng bién dbi ré rét vé hinh thai giac mac trong
bénh ly nay. Tuy nhién, viéc chan doan va chi dinh

diéu tri can dwa trén tbng hop nhiéu chi s6, nham
phat hién bénh & giai doan s&m va can thiép kip thoi
nham han ché t6i da s tién trién.

TAI LIEU THAM KHAO

1. Ambrésio Jr R, Caiado ALC, Guerra FP, et al.
Novel pachymetric parameters based on corneal
tomography for diagnosing keratoconus. J Refract
Surg. 2011;27(10):753-758.

2. Enders C, Vogel D, Dreyhaupt J, et al. Corneal cross-
linking in patients with keratoconus: up to 13 years
of follow-up. Graefes Arch Clin Exp Ophthalmol.
2023;261(4):1037-1043.

3. Gomes JA, Tan D, Rapuano CJ, et al. Global
consensus on keratoconus and ectatic diseases.
Cornea. 2015;34(4):359-369.

4. Asimellis G, Kaufman EJ. Keratoconus. In:
StatPearls [Internet]. StatPearls Publishing; 2024.

5. Li X, Yang H, Rabinowitz YS. Longitudinal
study of keratoconus progression. Exp Eye Res.
2007;85(4):502-507.

6. Naderan M, Shoar S, Rezagholizadeh F, Zolfaghari
M, Naderan M. Characteristics and associations of
keratoconus patients. Contact Lens Anterior Eye.
2015;38(3):199-205.

7. Davis LJ, Schechtman KB, Wilson BS, et al.
Longitudinal Changes in Visual Acuity in Keratoconus.
Invest Ophthalmol Vis Sci. 2006;47(2):489-500.

8. Ferdi AC, Kandel H, Nguyen V, et al. Five-year
corneal cross-linking outcomes: a Save Sight
Keratoconus Registry study. Clin Experiment
Ophthalmol. 2023;51(1):9-18.

KHAO SAT TINH TRANG PAU THAT NGUC
O BENH NHAN HOI CHU’NG MACH VANH MAN
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dang ké dén chat lwong cudc sbng. Viéc theo dbi trigu
chirng mot cach hé thdng bang sb tay theo déi ¢ thé hd
tro ti wu hoa quan ly ngoai trd va cai thién két qua diéu tri.

Muc tiéu: (1) Khao sat tinh trang dau that nguc & bénh
nhan hdi chirng mach vanh man diéu tri ngoai tru tai Bénh
vién Cho Ray; (2) M6 ta sw thay dbi cac dic diém dau that
ngwc ghi nhan qua sb tay theo d&i trong qua trinh theo di.

Déi twong va Phwong phap: Nghién ciru thiét ké theo
phwong phap hdi ctru cat ngang mo ta. Dbi twong gébm 86
bénh nhan duwoc chdn doan hdi chirng mach vanh man
theo ESC 2019, diéu tri tai phong kham Ni Tim mach Bénh
vién Chg Ray va tham gia chwong trinh theo dai béng s
tay (AAI) tir thang 02/2021 dén thang 08/2021. Cac bién
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