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KHAO SAT MAT PO MACH MAU QUANH GAI THI
TREN GLAUCOMA GOC MO’ NGUYEN PHAT GIAI POAN SOM
BANG MAY CHUP CAT LOP QUANG HOC MACH MAU

Nguyén Thanh Nam’, Poan Kim Thanh?, Bi¢n Thi CAm Vin!,
Ton Twong Tri Hai?, Bui Thi Thanh Hién?, Trwong Duy Diing’

TOM TAT

Tong quan: Gl6cdm 1a bénh Iy than kinh thj man
tinh gdy mu diing tht hai trén thé gic’fi, déc trung bai
tinh trang thoai hda va chét dan cua cac té bao hach
vong mac. H|en nay, cd ché bénh sinh chinh cla bénh
Iy gIocom van chua dugc hiéu rd. Ngh|en clru tién cu‘u
vé benh ly glocom goéc ma nguyén phat cho thay co
sy glam luu lugng_dong chay mach mau cua vong
mac va hdc mac dan dén su r0| Ioan hé mach mau
vung dau thj than kinh, tir dé gay ton thu‘dng cac té€
bao hach véng mac. Chup cét 16p 6 két quang hoc
mach mau (OCT- A), la mot phucng phap khong xam
I&n ¢ do chinh xéc cao, glup khao sat cac mach mau
gai thi vong mac dua trén kha nang phat hién su di
chuyen clia héng cau trong mach mau vong mac qua
cac lat cit quang hoc cé do phan giai cao, tr d6 gian
ti€p cho thay mat d6 mach mau va téc dé dong chay
mach mau quanh gai thi. Muc tiéu: Khao sat mat do
mach mau quanh gai thi trén OCT-A trong gl6com goc
md& nguyén phat giai doan sém. Doi tugng -
Phu’dng phap ngh|en cu’u Nghlen cu cat ngang,
mod ta cd phan tich. Mau gom 93 mét trén 88 bénh
nhan glécom géc md nguyén phét giai doan sém dén
kham va diéu tri tai Bénh vién M&t Thanh phd HO Chi
Minh, dd dudc chi dinh cac can lam sang (OCT, OCT-
A, Thi tru’dng) tUr thang 11/2019 dén thang 7/2020.
Ket qua: Ti |& bénh nhan nam cao han s6 bénh nhan
nif, 1an lugt 13 65,5% va 61,9%. D6 tudi trung binh &
nhém glocom giai doan sém (nhom 1) la 60,3+7,8 (41
dén 72 tudi); nhdém glécdm chua biéu h|en trén thi
truGng (nhém 2) la 60,3+6,3 (50 dén 71 tu6i); nhom
ki€m chu‘ng (nhém 3) la 57,9+6,7 (43 dén 69 tudi).
Nhan ap trung binh & ca ba nhom glécom giai doan
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sém, nhdm glécdm chua bi€u hién trén thi trudng va
nhom ki€m chiing trong khoang tu‘ 16,0+4,7 mmHg
dén 18,6+4,3 mmHg, va khong cd su khac biét gilra
ba nhom Nghlen clfu cling cho thdy bé day idp sgi
than kinh trung binh trong nhém glocom chua biéu
hién trén thi tru’dng I6n hon so vdi nhdm glocom g|a|
doan sém. B&i véi nhém gIocom chua biéu hién trén
thi trudng, mac du chua co su’ thay d6i vé mat chdc
nang nhung cau trdc cula cac t€ bao hach da thay dai.
Gia tri bé day 16p hach véng mac trung binh cua ba
nhém (theo th ty tr nhdm 1 dén nhém 3 la
75,48+9,3 ym; 77,33+11,38 ym va 83,98+11,68 pm).
Chi s6 thi trudng MD va PSD & nghién clru cd sy giam
dan cé y nghia thong ké gilta ba nhém. Trén nhém
bénh nhan glécdm cd tén thuong tren thi trudng,
nghién clru ching tdi chirng minh réng cé su’ tuang
quan thuan co y nghia théng ké gilta mat dé tudi mau
mao mach (P) va chi s6 dong chay (F) véi bé day I6p
sgi than kinh (vGi p< 0,05). Nghién clru cling chi ra
dugc moi tudng quan thuan — manh gilta cac chi s6
mach mau P va F véi chi s6 MD (r lan lugt la 0,67 va
0,61), va mic doé tugng quan trung binh g|u‘a hai chi
s6 trén vdi PSD (véi r 1a 0,38 va 0,36). Khd ndng phét
hién glécdm chua biéu h|en trén thi tru‘dng (nhdém 2)
va gldcém giai doan sém (nhdm 1) so véi nhém chitng
ctia chi s6 méat do tudi mau mao mach (P) la t6t, vdi
gia tri phat hién glécom & nhdm 1 va nhdm 2 Ia t6t véi
chi s AUC lan lugt la 0,824 va 0,835. Ngudc lai, két
qua gia tri AUC cua chi s6 F khi so sanh nhéom 2 va
nhom chiing chj dat 0,668; tic la gia tri phat hién
glécdm chua biéu hién trén th| truGng cua chi s6 F la
kém hay khong cé kha nang chan doan. Két luén:
OCT-A nhu la mot cong cu ho trg bén canh bé day 16p
sgi than kinh, be day perc hgp t& bao hach va do thi
tru’dng d& chan dodn va theo ddi glocom goc md
nguyén phat, dac biét la & giai doan s6m va nhiing
bénh nhan nghi ngG glécom. T’ khoa: OCT-A,
glocom, 18p sgi than kinh vong mac

SUMMARY

ASSESSMENT OF PERIPAPILLARY VESSEL
DENSITY IN EARLY-STAGE PRIMARY
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OPEN-ANGLE GLAUCOMA USING OPTICAL

COHERENCE TOMOGRAPHY ANGIOGRAPHY

Background: Glaucoma is a chronic optic
neuropathy and the second leading cause of blindness
worldwide, characterized by progressive degeneration
and apoptosis of retinal ganglion cells (RGCs). The
exact pathophysiological mechanism of glaucoma
remains unclear. Prospective studies on primary open-
angle glaucoma (POAG) have shown a reduction in
retinal and choroidal blood flow, leading to vascular
dysregulation at the optic nerve head (ONH) and
subsequent retinal ganglion cell damage. Optical
coherence tomography angiography (OCT-A) is a
highly precise and non-invasive imaging technique
that allows the evaluation of the optic disc and retinal
microvasculature by detecting erythrocyte movement
through high-resolution cross-sectional scans. This
method indirectly provides insights into vessel density
and blood flow velocity in the peripapillary region.
Objective: To evaluate peripapillary vessel density on
OCT-A in early-stage primary open-angle glaucoma.
Methods: A cross-sectional, analytical descriptive
study was conducted on 93 eyes from 88 patients
diagnosed with early-stage primary open-angle
glaucoma. These patients presented to the Ho Chi
Minh City Eye Hospital and underwent comprehensive
ophthalmic examinations, including OCT, OCT-A, and
visual field (VF) testing, between November 2019 and
July 2020. Results: The study found a higher
proportion of male patients (65.5%) compared to
female patients (61.9%). The mean age in the early-
stage glaucoma group (Group 1) was 60.3+7.8 years
(range: 41-72 years); in the pre-perimetric glaucoma
group (Group 2), it was 60.3+6.3 years (range: 50-71
years); and in the control group (Group 3), it was
57.9+£6.7 vyears (range: 43-69 years). Mean
intraocular pressure (IOP) across all three groups
ranged from 16.0+4.7 mmHg to 18.6+4.3 mmHg,
with no significant difference between groups. The
study also revealed that the average retinal nerve
fiber layer (RNFL) thickness in the pre-perimetric
glaucoma group was greater than in the early-stage
glaucoma group. In pre-perimetric glaucoma cases,
despite no detectable functional impairment, structural
changes in ganglion cells were already evident. The
mean ganglion cell complex (GCC) thickness values in
Groups 1, 2, and 3 were 75.48+9.3 pm, 77.33+11.38
pm, and 83.98+11.68 pm, respectively. A statistically
significant progressive decline was observed in visual
field indices (MD and PSD) across the three groups. In
patients with perimetric glaucoma, a statistically
significant positive correlation was demonstrated
between peripapillary capillary perfusion density (P)
and flow index (F) with RNFL thickness (p<0.05).
Furthermore, a strong positive correlation was found
between vascular indices (P and F) and the mean
deviation (MD) of visual field testing, with correlation
coefficients (r) of 0.67 and 0.61, respectively. A
moderate correlation was also observed between
these vascular indices and PSD (r = 0.38 and 0.36).
Regarding the diagnostic ability of OCT-A parameters,
the perfusion density index (P) demonstrated good
discrimination between the early-stage glaucoma
(Group 1) and pre-perimetric glaucoma (Group 2)

compared to the control group, with area under the
curve (AUC) values of 0.824 and 0.835, respectively.
Conversely, the AUC value for the flow index (F) when
differentiating pre-perimetric glaucoma (Group 2) from
the control group was only 0.668, indicating that F is a
poor or unreliable parameter for diagnosing pre-
perimetric glaucoma. Conclusion: OCT-A serves as a
valuable adjunct tool alongside RNFL thickness,
ganglion cell complex measurements, and visual field
assessment in diagnosing and monitoring primary
open-angle glaucoma, particularly in the early stages
and in suspected glaucoma cases. Keywords: OCT-A,
glaucoma, retinal nerve fiber layer (RNFL)

I. DAT VAN DE

Glocom la bénh ly than kinh thi man tinh gay
mu ding th(r hai trén thé gidi, dac trung bdi tinh
trang thoai hoa va chét dan cua cac t€ bao hach
vdng mac [4,5]. Tiéu chudn chdn dodn bénh
gldcom dua trén su tén hai I6p sgi than kinh va
thi trudng, thudng di keém vdi tinh trang nhan ap
cao. Do glécom la bénh ly gady mat thi luc khéng
thé phuc hdi nén viéc phat hién sém va diéu tri
sém doéng vai tro quan trong trong viéc bao ton
thi luc cho bénh nhan.

Hién nay, cd ché bénh sinh chinh cia bénh
ly gldcdm van chua dugc hiéu rd. Nghién clu
ti€n cltu vé bénh ly glocom géc ma nguyén phat
cho thdy c6 su' giam luu lugng dong chay mach
mau clia vong mac va hdc mac dan dén su rdi
loan hé mach mau ving dau thi than kinh, tir do6
gdy ton thudng cac t& bao hach vdng mac [6],
[7]. Trudc day, viéc khao sat hé mach dau gai
thi khé thuc hién do khéng cé phuang tién khao
sat phu hgp. Tuy nhién t&r nam 2016, véi su ra
ddi cia may chup cét I16p c6 két quang hoc mach
mau (OCT-A), la mot phudgng phap khong xam
I&n c6 d6 chinh xac cao, gilp khao sat cac mach
mau gai thi vong mac dua trén kha nang phat
hién su di chuyé&n cta hdng cau trong mach mau
vong mac qua cac lat cdt quang hoc cé do phan
giai cao, tur d6 gian ti€p cho thady mat do mach
mau va téc dé dong chay mach mau quanh gai
thi [5], [3,4].

Trén thé gidi da coé nhiéu nghién clu su
dung mday OCT-A dé khao sat hé mach quanh gai
thi trong bénh ly glécom géc md nguyén phat
[6], [5]. Két qua cho thdy cd su giam mat do
mach mau tai gai thi qua ting giai doan glocom.
Tai Viét Nam, hién da cé nghién ctu dang thuc
hién nham danh gid mat dé6 mach mau quanh
gai trén cac giai doan cua glécdm goéc md
nguyén phat, tuy nhién van chua cé nghién ctu
danh gia su thay d6i hé mach quanh gai bang
OCT-A trén nhém gldécdm chua cd bi€u hién trén
thi trudng (Preperimetric glaucoma).
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Il. OI TUONG VA PHUO'NG PHAP NGHIEN CUU

_ Nghién clru cat ngang, md ta c6 phan tich.
Mau gébm 93 mat trén 88 bénh nhan glécom gdc
mé& nguyén phat giai doan sém dén kham va
diéu tri tai Bénh vién Mat Thanh phd HO Chi
Minh, da dudc chi dinh cac can lam sang (OCT,
OCT-A, Thi trudng) tir thang 11/2019 dén thang
7/2020.

Ill. KET QUA NGHIEN CU'U

Ti 1é bénh nhan nam cao hon s6 bénh nhan
nir, lan lugt 1a 65,5% va 61,9%. Do tudi trung
binh & nhdm gl6cdm giai doan sém (nhdm 1) la
60,3+7,8 (41 dén 72 tudi); nhdm glécdm chua
biéu hién trén thi trudng (nhém 2) la 60,3+6,3
(50 dén 71 tudi); nhom kiém chirng (nhém 3) la
57,9+6,7 (43 dén 69 tudi). Nhan ap trung binh &
ca ba nhém glocom giai doan s6m, nhém glocom
chua biéu hién trén thi trudng va nhém kiém
chirng trong khoang tUr 16,0+4,7 mmHg dén
18,6+4,3 mmHg, va khong co su’ khac biét gilra
ba nhom. Nghién ctu cling cho thay bé day I6p
sgi than kinh trung binh trong nhém glécom
chua biéu hién trén thj trudng I6n hon so vdi
nhom glécdm giai doan sém. DGi véi nhom
gldcdm chua biéu hién trén thi trudng, méc du
chua cé su thay d6i v& mat chi’c ndng nhung
céu tric clia cac t&€ bao hach da thay d6i. Gia tri
bé day I8p hach vOng mac trung binh cla ba
nhém (theo th(r tu t&r nhdm 1 dén nhém 3 la
75,48+9,3 um; 77,33+11,38um va 83,98+11,68um).
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Biéu db 1. Biéu do so sanh bé day Idp soi

than kinh trung binh va bé day phirc hop té

bao hach trung binh

Chi s6 thi truGng MD va PSD & nghién clru co
sy giam dan cd y nghia thong ké gitra ba nhom.
Trén nhdm bénh nhan glécdm cd ton thuong
trén thi trudng, nghién cltu chdng t6i chiing
minh rdng c6 sy tuong quan thuan cd y nghia
thong ké gilta mat do tudi mau mao mach (P) va
chi s6 dong chay (F) véi bé day I8p sgi than kinh
(v8i p< 0,05). Nghién cttu cling chi ra dugc moi
tugng quan thuan — manh giira cac chi s6 mach
mau P va F vdi chi s6 MD (r lan lugt la 0,67 va
0,61), va mirc d0 tuong quan trung binh gilfa hai
chi s6 trén vdi PSD (véi r la 0,38 va 0,36). Kha
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nang phat hién glécdm chua bi€u hién trén thi
trudng (nhdm 2) va glécom giai doan sém
(nhém 1) so v8i nhdm chiing cla chi s6 mat do
tudi mau mao mach (P) la t6t, vdi gia tri phat
hién glocom & nhédm 1 va nhém 2 la t6t vdi chi
s6 AUC [an lugt la 0,824 va 0,835. Ngudc lai, két
qua gia tri AUC cuta chi s6 F khi so sanh nhém 2
va nhdm chirng chi dat 0,668; tic la gia tri phat
hién glécdm chua biéu hién trén thi trudng cua
chi s8 F 1a kém hay khdng cd kha ndng chan doan.

Bang 1. Pac diém vé thi truong J ca ba
nhom

v g Gia tri (trung binh £ do
C i =7 el
! 9'Nhém 1 [Nhém 2] Nhém 3
2,9 | -1,08 | -0,55 | <
MD(dB) | 4121 | +127 | +1,89 lo,001*
PSD (dB) [3,42%1,75]1,91%0,5]1,75+0,39 0,04

o .= .. .- - e
. O IDACT N

Biéu dé 2. buting cong ROC so sénh gilia nhom
kiém ching vdi glécém giai doan som
IV. BAN LUAN

Ti 1é mdc bénh glécdm toan cau dua trén cac
nghién clfu trén 50 qudc gia cling cho thay ti Ié
nam gidi nhiéu han nit gigi. Cac nghién cttu déu cd
dd tudi trung binh trén 50 tudi. B tudi nay phu
hgp véi dac trung clia bénh glécom géc mé nguyén
phat da dugc dua ra tir cac nghién ciu trudc.

Nghién clru ctia chidng toéi cling nhu cac
nghién clru khac (nhu nghién cltu cla tac gia
Richter G.M.(2018) [6], [7] hay Handan AKkil
(2017) [8]) cho thady bé day IGp sgi than kinh
trung binh trong nhém glécdm chua biéu hién
trén thi trudng I6n han so v6i nhém glocom giai
doan sdm. B&i véi nhém glécdm chua bi€u hién
trén thi trudng, méc du chua cb su thay ddi vé
mat chlic ndng nhung cdu trdc cla cac t€ bao
hach d3 thay d6i. M6t nghién c(ru ndm 2012 [4]
cho th3y I8p sgi than kinh vdng mac cé thé mat
dén 40% trudc khi bénh nhan cd bi€u hién ton
thuang thi trudng.

Vai tro cua Idp t€ bao hach vong mac trong
chan doan sdm glécdm da dudc ghi nhan trong
rat nhiéu nghién clru, tdc gid Young Hoon
Hwang (2014) da chi ra rang co su giam t€ bao
hach véng mac & ngudi bi glocom giai doan sGm
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so V@i ngudi binh thudng [2]. Tac gia Purvi Raj
Bhagat (2014) da chi ra rang co su’ giam bé day
I6p hach vong mac trudc khi co su gidm bé day
I8p sgi than kinh & cac bénh nhan glocom chua
bi€u hién trén thj trudng [10]. Nghién clu cla
tac gid Cennamo G. va cong su' (2017) cho chi s6
bé day I6p hach vong mac trung binh cia nhém
2 (92,4448,90 pm) thdp hon nhém ching
(98,79+6,12 um) [9]. Tuong tu nhu vay, tac gia
Richter G.M. va cong su (2018) cho két qua chi
sO nay & nhom 1 la 75+10 pym, thap hon so vdi
nhom chiing 1a 83+8 pum [7]. Nghién clu cla
ching t6i cling cho két qua tuong tu vai nghién
cfu cua tac gia Rolle Teresa va cong su (2019),
cho thdy su gidm dan cla bé day phic hgp té
bao hach vng mac tir nhém gldcdm cd bi€u
hién trén thi trudng dén nhém glécdm chua biéu
hién trén thi trudng réi dé€n nhédm chirng (vdi cac
gid tri I3n lugt 13 98,18+5,37 pm; 86,56+8,57
Mm va 79,54+9,37 um) (véi p<0,05) [9].

Khi so sanh cac chi s6 mat do0 mach mau &
cac goc phan tu, ta thay chi s6 mat do tudi mau
mao mach (P) va chi s6 tugi mau (F) & géc phia
thai duong thay déi khéng nhiéu qua tiing nhém
(bang 3.6). Diéu nay cd thé giai thich 1a do vi tri
giadi phau dac biét cia vung nay. Cac mach mau
8 goc phan tu phia thai dugng sé cung cap mau
cho viing mao mach quanh hoang diém. Va nhu
da biét, ving hoang diém la vung cudi clng bi
ton thucng trong bénh Iy glécdm. Vi vay, cd thé
dé y thdy rang ving mao mach quanh gai phia
thai duong ludn dugc bao ton nhiéu nhat du cho
d3 o ton thuang gidm I8p sgi than kinh tai viing
nay. Va day c6 thé xem nhu la mot co ché dé
bao ton thi luc trong cd thé moi ca nhan.

Trong nghién clftu cla Bojikian K. D. va cong
su' [1,2], chi s6 tugi mau trung binh (vdi gia tri la
0,29 £ 0,05 & nhdom 1 va 0,37 = 0,04 & nhom 3)
thap han nghién ctu cla ching t6i (véi chi so
[an lugt la 0,387+0,034 & nhom 1 va
0,433+0,034 & nhom 3). Diéu nay cb thé hiéu Ia
do db tudi trung binh trong nghién cliu cua tac
gid cao han ching tbi nén chi s6 thap han. Con
vGi nghién cliu cua tac gid Richter G.M. va cong
su' (2018) [7] thi do dién tich quét cla tac gia la
6 x 6 mm, va khi cadch cang xa gai thi, thi tin
hiéu dong chay sé cang giam, vi thé chi s6 tudi
mau (F) trong nghién c(ru nay thap hon so vdi
nghién clfu clia ching toi (vdi gia tri F trung binh
6 nhém 1 la 0,192+0,018 va nhém ching la
0,208+ 0,027). Chung t6i khdng ghi nhan chi s6
F trung binh & nhém 2 trong cac nghién clu
trén, nhung nhin chung thi tat ca cac nghién clru
déu chi ra rang cé su giam cd y nghia théng ké

cla chi s tugi mau (F) gilta nhdm chiing so vdi
nhém bi glécom (véi p < 0,001).

Pa s6 cac nghién clu déu chi ra rang kha
néng phat hién gldcdm chua biéu hién trén thi
trudng (nhém 2) va glocom giai doan sém
(nhém 1) so v8i nhdm chirng cla chi s6 mat do
tudi mau mao mach (P) la tot (véi chi s6 AUC —
dién tich dudi dudng cong ROC trén 0,8). Nghién
clfu clia ching téi cling cho két qua tuang tu,
vGi gia tri phat hién glocom & nhom 1 va nhém 2
la t6t vdi chi s6 AUC lan lugt |a 0,824 va 0,835.
V. KET LUAN i

OCT-A nhu la mot cong cu ho trg bén canh
bé day I8p sgi than kinh, bé day phirc hgp t€ bao
hach va do thi trudng dé€ chan doén va theo dbi
glocom géc md nguyén phat, dac biét la & giai
doan s6m va nhifng bénh nhan nghi ngd glécom.
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