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ddng gilt bénh nhan & lai 1du hon dé theo dbi,
ch&dm sdc sau mé. Tuy, nhién, cac tac gié néy déu
co chung quan diém rang thai gian nam vién sau
PTNS ngdn hon so v6i mé md truyén théng [6],
[7]. Diéu nay co thé giai thich bang cach phau
thuat ndi soi phau tich nhe nhang han, it dau sau
mé ciling nhu thdi gian phuc hoi smh hoat ca
nhan sém hon nén bénh nhan cé thé xuét vién
sdm han so véi mé md.

Tai thdi diém két thic nghién cliu, cé 99,1%
bénh nhan dat két qua tot, trong dé, nhéom TVB
mot bén chiém 58,7%, TVB hai bén chiém 40,4%,
chi cd 0,9% bénh nhan dat két qua kha (1 bénh
nhan) va thuéc nhdom TVB hai bén, nguyén nhan
la do & BN nay cd seo xau sau khi ldy bo chi tai
ndt thdt OPTM do phan (ng viém chi tai chd.
Pong thai, ching toi khong phat hién bat ki
trudng hgp nao tai phat TVB & ca hai nhom.

V. KET LUAN

PTNS diéu tri thoat vi ben & tré em két hgp
kim Endo la phugng phap phau thuat cé nhiéu
uu diém, dic biét c6 thé thuc hién an toan, hiéu
quad & ca nhitng trudng hgp TVB hai bén.
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NONG PO TESTOSTERON VA TINH TRANG ROI LOAN C’ONG DUONG
O’ BENH NHAN €O HOI CHU’NG CUSHING DO DUNG GLUCOCORTICOID
TAI BENH VIEN TRUNG UO'NG THAI NGUYEN

TOM TAT

Muc tiéu: banh gid tinh trang réi loan cudng
duong va phan tich mai lién quan gilta testosterone
vGi rdi loan cudng dugng & bénh nhan Cushing do
thudc glucocorticoid tai Bénh vién Trung Uong Thai
Nguyén. POi tugng, phudong phap: M6 td cdt
ngang, 36 bénh nhan cushing do glucocorticoid. Tat ca
cac bénh nhan dugc lam xét nghiém va tra IGi bd cau
hoi IIEF. Két qua:Cac bénh nhan gia cushing do
glucocorticoid co ti 1€ rdi loan cuong ducng cao
83,3%. NOong do cortisol mau trung binh & nhém cé rdi
loan chic nang cuong dudng cao han nhém khonag céd
r6i loan chlfc nang cudng duong (8,58 + 10,38 va
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1,09 + 1,06). Nong db testosterone mau trung binh &
nhdém cé r6i loan cugng duong la thap hon so Vdi
nhédm khong cé. Két luan: Cac bénh nhan cushing do
glucocorticoid cé ti 1€ rGi loan cuong ducng cao

Tur khoa: R6i loan cuong dugdng, IIEF, hoi ching
cushing do thudc

SUMMARY

TESTOSTERON SERUM AND ERECTITLE
DYSFUNTION IN PATIENT WITH CUSHING
SYNDROME DUE TO GLUCOCORTICOID AT

THAI NGUYEN NATIONAL HOSPITAL

Aim: Evaluate erectile dysfunction and analyze
the relationship between testosterone serum and
erectile dysfunction in Cushing's patients due to
glucocorticoid at Thai Nguyen national Hospital.
Subjects and method: Cross-sectional description,
36 patients with Cushing syndrome due to
Glucocorticoid. All patients were tested and answered
the IIEF questionnaire. Results: Patients with cushing
due to glucocorticoid had a high rate of erectile
dysfunction of 83.3%. The average blood cortisol
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concentration in the group with erectile dysfunction
was higher than the group without erectile dysfunction
(8,58 £ 10,38 and 1,09 £ 1,06). The average blood
testosterone concentration in the group with erectile
dysfunction was lower than the group without.
Conclusion: Patients with cushing due to
glucocorticoid have a high rate of erectile dysfunction.

Keywords: Erectile dysfunction, IIEF, Cushing
syndrome due to Glucocorticoid.

I. DAT VAN PE

HGi ching cushing do glucocorticoid cd mot
loat cac réi loan trong dé bién ching gay suy
sinh duc Ién dén 70,9% theo Nguyén Thi Thuy
Linh va cdc cdng su [1]. Cung véi su’ phat trién
cla van hda — xa hoi, kinh t€, viéc cha trong
nang cao chat lugng cudc song la rat quan trong.
Tai Viét Nam van con thi€u cac nghién clu vé
tinh trang réi loan cuong duong va su thay ddi
cla testosteron & bénh nhan cé hoi ching
cushing do thudc. Mat khac trén lam sang co
nhiéu bénh nhan lam dung diéu tri glucocorticoid
nén co biéu hién hdi chlrng Cushing do thudc rat
rd, cac bénh nhan nay thudng dudgc theo doi,
diéu tri bénh chinh va cac bién chirng clia dung
glucocorticoid nhu: Dai thdo duGng, tang huyét
ap, suy tuyén thugng than,...Trong khi cac van
dé vé rbi loan cudng ducng thi lai khong dugc
chd y tim hiéu dé diéu tri, nhdm nang cao chat
lugng cudc sdng cho nguGi bénh. TU nhitng ly do
trén, ching t6i da tién hanh thuc hién dé tai vdi
muc tiéu: Panh gid tinh trang réi loan cuong
duong va phan tich moéi lién quan gida
testosterone vdi réi loan cuong duong J bénh
nhdn Cushing do thudc glucocorticoid tai Bénh
vién Trung Uong Thai Nguyén.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Da6i tugng nghién ciru. 36 bénh nhan
nam dugc chan doan xac dinh bénh Cushing do
thudc glucocorticoid theo tiéu chudn Aron 2001
diéu tri tai Bénh vién Trung Udng Thai Nguyén.

2.2. Tiéu chuan lua chon. Bé&nh nhan nam
gidi dugc chan doan cushing theo tiéu chuin
Aron 2001 va dong y tham gia nghién c(u.

2.3. Tiéu chuan loai trir. Bénh nhan dang
bi r6i loan cudng ducng hoac dang dung thudc
anh hudng dén chirc nang sinh duc, co r6i loan
nghe hiéu va khdng déng y tham gia nghién clu.

2.4. Phuong phap nghién c@u. Nhém
nghién cdru: Nghién cilu mé ta cat ngang, chon
mau thuan tién,

2.5. C3 mau. Chudng t6i chon tat ca dugc 36
bénh nhan dap (ng du tiéu chudn lva chon vao
nghién c(u.

2.6. NOi dung nghién ctu. Tat cd bénh
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nhan nam trén 18 tudi dugc khai thac bénh str,
tién sir, kham |am sang, va lam cac xét nghiém
can thiét. Cac xét nghiém sinh hoda, cortisol va
testosteron dugc lam budi sang ldc doi sau nhap
vién. Thu thap so liéu theo mau bénh an va bo
cau héi IIEF-15 nghién clu th6ng nhat. B cau
hoi IIEF-15 dugc phong van sau khi bénh nhan
da diéu tri 6n dinh bénh va khoang thdi gian 4
tudn theo bd ciu hdi dugc tinh tir thdi diém
nhap vién quay lai trudc d6. Banh gia mai lién
qguan gilta r6i loan cudng duong véi néng do
testosteron va cortisol.

Tiéu chudn chan doan RLCD dua vao 15 cu
hoi theo thang diém IIEF. Tiéu chudn chan doan
roi loan cugng dua vao 6 cau hdi dau theo thang
diém IIEF.Mic dd RLCD theo thang diém IIEF
nhu sau: 6-20 diém: Mic dd ndng, 21-30 diém:
MUrc d6 trung binh, 31-59 diém: tiMlc dd nhe, 60
— 75 diém: Khéng c6 réi loan cuong ducng. Néng
dd cortisol binh thudng 3,7-19,4 ug/dl. Nong d6
Testsosteron binh thudng: 300 -1070 ng/dl.

2.7. Xt li sd liéu. X ly bang phan mém
SPSS 16.0 véi cac test théng ké thudng dung
trong y hoc.

Il. KET QUA NGHIEN cU'U
Bang 1: Pic diém chung cua bénh nhin

< a4 SO lugn
Dac diem (n=36, ti Iég%)
< 40 4 (11%)
Tudi 40-50 14 (38,9%)
>50 18(50%)
Tubi trung binh 57,83
Thai <1 nam 2(5.6%)
gian 1-<5 nam 18(50%)
mac >5 nam 16(44.4%)
bénh | Thdi gian trung binh 4,9
NOng do testosteron huyét
thanh trung binh X+SD (ng/dI) 219,8 £97,18
NGng do cortisol trung binh
X+ (ug/dl) 7,12 £ 9,77

Nhdn xét: Tubi cao nhat cia ddi tuong
nghién clru 1a: 84, tudi thdp nhat 1a: 31, d6 tudi
trung binh 1a: 57,83, dd tudi hay gdp nhét la >
60 tudi. Thdi gian méc bénh trung binh cla dbi
tugng nghién clru la: 4,9 ndm. Thoi gian mac
bénh lau nhat 1a 15 nam. Thoi gian mac bénh
gan nhat la: 0,5 nam. Nong do testosteron huyét
thanh trung binh la: 219,8 + 97,18 ug/dl. Nong
do cortisol huyét thanh trung binh la: 7,12 +
9,77 ug/d|

Bang 2: Pac diém réi loan cuong duong
cua doi tuong nghién ciru
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v aim . So lugng |Ti lé testosteron huyét
bac diem roi logn (h=36) |(%) thanh trung binh
RGi loan chiic ndng cuong 29 80.6 (ng/dl)
duong vat ! RGi loan mic d6| Cé 220,98 100,370 003
RGi loan su’ théa man khi giao 33 917 théa man |Khongl 408,81 7,34 |
hap ! Réi loan cuc | Co 201,75 |94,62 0.153
RGi loan cuc khoai 13 36,1 khoai Khong| 256,35 [114,28]"
Giam ham muon tinh duc 34 94,4| |RGi loan mirc do| Co 228,39 106,670 061
Khong thda man toan dién 31 86,1 ham muén |[Khong| 376,84 [48,56 |’
| Rdi loan cugng dudng 30 83,3 Giam théa man| Co 228,29 104,71} 54
Nhdn xét: Trong s6 36 bénh nhan nghién toan dién |Khong 288,38 [136,96| '
ctru: bénh nhan bi r6i loan cuong duang chiém ti RGi loan chirc | Co 211,40 |102,61 0.003
|é 83,3%, bénh nhan co rdi loan chifc nang nang cudng [Khong| 341,16 |70,43 |

cugng dudng chiém 80,6%. Giam ham mudn
chiém ti Ié cao nhat 94,4%.

Bang 3: Mudc dé réi loan cuong duong
cua doi tuong nghién ciau

Roi loan cuong duong S&':g(;‘)g '(I'(l’/‘l:e_)e
Nhe 22 73,3
Trung binh 2 6,7

Nhan xét: Trong s6 30 bénh nhan rdi loan
cuong duang, da so la bénh nhan rGi loan & muc
d6 nhe vdi ti 1é 73,3%, chiém ti Ié thap nhat la
r6i loan & murc d6 trung binh véi 6,7% )

Bang 4: Lién quan giiia thoi gian mac
bénh cushing cua bénh nhan vdi tinh trang

réi loan cuong duong
RLCD
Thai gi Co Khong | p
mac bénh
<1 nam (n) 1(50%) | 1 (50%)
1-5n3m (n) |15 (83,3%)|3 (16,7%) 0,407
>5nam (n) |14 (87,5%)|2 (16,7%)

Nhéan xét: khong cé moi lién quan gilra thai
gian mac bénh cushing clia bénh nhan vdi tinh
trang rdi loan cuong dudng véi p > 0,05 (0,407)

Bang 5: Lién quan giita nong dé cortisol
mau trung binh vdi tinh trang réi loan chic
nang cuong duong

ROi loan chirc nang

cucng ducng p

Néng d6 trung
binh X+SD 6 Khong

cortisol (ug/dl) 8,58 % 10,38 1,09 + 1,06/0,004

Nhan xét: Nong do cortisol mau trung binh
G nhom cd rGi loan chirc nang cugng duong la
cao hoan nhom khong cd rdi loan chirc nang
cuang duong, c6 y nghia thong ké véi p < 0,05
(0,004)

Bdng 6: Lién quan giifa cdc dic diém
cua tinh trang réi loan cuong duong voi
nong do testosteron huyét thanh

Pac diém | Néng dé | p |

Nhan xét: Nong do testosteron trung binh
gitra nhom cd rdi loan mirc do thoa man, roi loan
chirc ndng cugng thap han nhém khong bi co y
nghia thdng ké véi p < 0,05 (cung la 0,003)

Bang 7: Lién quan gilia nong do
testosteron huyét thanh trung binh voi tinh
trang roi loan cuong duong

Nong do trung |ROi loan cuong ducng
binh X+SD Co Khong | P
Testosteron 213,85 + | 350,55+ 0.004
(ng/dI) 101,95 70,19 |

Nhan xét: Nong do testosterone trung binh
nhom khong cd r6i loan cugng duong cao han so
vGi nhém co rdi loan cuong duong cd y nghia
théng ké véi p < 0,05 (0,004).

IV. BAN LUAN

4.1. Pic diém chung cua déi tuong
nghién cfu. Nghién cu trén 36 bénh nhan
nam, Bé&nh nhan tudi cao nhat cua déi tugng
nghién ciu la: 84 , tudi thap nhat 1a: 31, do tudi
trung binh la: 57,83, dd tudi hay gdp nhéat la >
60 tudi. Thay r&ng hoan toan phu hgp véi mét
nghién clru da qudc gia, ti Ié bénh nhan rGi loan
cuong duang téng 18n theo s6 tudi, déc biét tudi
tr 65-70 13 54% [6].

Thai gian mac bénh trung binh cla déi tugng
nghién clu la: 4,9 ndm. Thdi gian mac bénh 1au
nhat la 15 ndm. Thai gian mac bénh gan nhat la:
0,5 nam. Nong do testosteron huyét thanh trung
binh 1a 219,8 £ 97,18 ug/dl. N6ng do cortisol
huyét thanh trung binh la: 7,12 + 9,77 ug/dl.

4.2. Pic diém rdi loan cuong duong va
nong do testosterone, va cac yéu to lién
quan cua doi tugng nghién ciru. Trong
nghién c('u cla ching tdi thdy rdng ti 1€ bénh
nhan r6i loan cucgng ducng kha cao: 83,3% va ti
€ r6i loan chi’c ndng cuong duong chi€m
80,6%, gidm ham muobn chiém ti Ié cao nhat
94,4%. Ti 1& nay la cao hon so véi nghién clu
cta Nguyen Thi Thay Linh vdi ti 1€ suy sinh duc
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la 70,9% & nhom bénh nhan hoéi chirng cushing
do glucocorticoid. Cé su khac biét ti 1€ gilra hai
nghién ctu c6 thé Ia do s6 luang va bénh nén
cla cac bénh nhadn gay ra su khac biét nay.
Nhung nhin chung gilta cac nghién ciru déu chi
ra rang ti |& r6i loan cudng duong G bénh nay la
kha cao (83,3% va 70,9%) [1]. O nhitng bénh
nhan bénh man tinh phai st dung corticoid li€u
siéu sinh Iy cd lién quan dén su’ phat trién cla rdi
loan cuang dudng [5]. Trong s6 30 bénh nhan
réi loan cuong ducong, da s6 la bénh nhan roi
loan 8 mirc d6 nhe vdi ti 1€ 73,3%, chiém ti 1é
thap nhat la r6i loan & mdlc do trung binh véi
6,7% (bang 3).

Khong c6 mdi lién quan gilfa thdi gian mac
bénh va rdi loan cucng dudng véi p>0,05 (bang 4)

Nong dd cortisol tir 1du d& ducc nhac téi vdi
vai tro trong cc ché cta hanh vi tinh duc va chic
nang cuong duong [7]. VGi su bdt dau cuong
c’ng cla duong vat, nong do cortisol huyét
thanh trung binh gidm trong tuan hoan hé thong
va trong khoang hang, cho thdy rang viéc giam
nong dd cortisol toan than co thé 1a diéu kién
tién quyét dé tao ra phan (ng sinh duc day du
vdi kich thich tinh duc [3, 8]. Pong thdi nong do
cortisol da dudc chirng minh téng trong suy giam
chirc nang cudng duong va ham mudn & nhiing
do6i tuong roi loan tuyén yén hodc tuyén thuong
than [7]. Nhung trong hoi chirng cushing do
glucocorticoid thi viéc Uc ché truc dugi doi —
tuyén yén - thugng than lai gay giam cortisol
huyét thanh. Vi nghién clru cta ching t6i thay
noéng do cortisol mau trung binh & nhém co réi
loan chifc ndng cudng dudng la cao hon nhém
khong cd r6i loan chlic nang cudng duang, cé y
nghia thdng ké vGi p < 0,05 (bang 5). Nhung do
nong do cortisol bi anh hudng bdi nhiéu yéu to
nhu: thdi diém 18y mau cd gan thdi diém ding
glucocorticoid khong, mic d0 (c ché tuyén
thugng than; cling nhu chua cd nghién cliiu nao
trong nudc cling nhu qudc t& cu thé vé su thay
d6i ctia nong do6 cortisol mau & bénh nhan cé hoi
chirng cushing do glucocorticoid cé rGi loan chirc
nang cuong dudng. Nén ching téi dua ra nhitng
gia tri va mdi lién quan nay nhu mot tai liéu
tham khao cho nhitng nghién clfu chuyén sau
hon vé van dé nay.

HOi chirng cushing do glucocorticoid ciing
gay Uc ché truc dudi doi - tuyén yén - thugng
than hé qua gay giam nong do testosteron huyét
thanh [2]. Nhu da biét, testosteron tham gia vao
co ché bénh sinh cua réi loan cuong ducng bang
cach tac dong Ién chirc ndng cuong ducng va
ham muén tinh duc. Ngoai ra nong do
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testosteron, ¢ thé bi anh hudng bdi tudi, tudi
cang cao su tdng hgp testosteron cang giam.
Theo nghién clu cua ching t6i, nong do
testosteron trung binh gilta nhém c6 r6i loan
mc dé théoa man, rdi loan chdc nang cudng
thap han nhém khéng bi cd y nghia thong ké vai
p < 0,05 (bang 6). Nong d6 testosteron trung
binh nhédm khong co réi loan cudng dudng cao
hon so v&i nhdm ¢o réi loan cuong duong cé y
nghia thong ké véi p < 0,05 (bang 7). Ciing theo
nghién c(u cta Luton J. P. va cac cong su thay
nong do testosteron ¢ nhdom bénh nhan nam bi
cushing thdp hon (1,8 £ 1,0 ng/ml) so vdi gia tri
binh thudng (6,8 + 1,5 ng/ml) [4].

V. KET LUAN

Cac bénh nhan c6 héi chirng cushing do
glucocorticoid cd ti 1€ r6i loan cuong dudng cao
83,3% va ti Ié r6i loan ch(’c nang cuong duadng
chiém 80,6%, giam ham muodn chiém ti Ié cao
nhat 94,4%. Trong s6 30 bénh nhan réi loan
cuong dudng da s6 la bénh nhan rdi loan ¢ mirc
do nhe véi ti 1€ 73,3%.

NOng do cortisol mau trung binh & nhém co
r6i loan chirc ndng cudng dudgng cao han nhom
khong co rbi loan chlc nang cugng duong (8,58
+ 10,38 va 1,09 + 1,06).

Nong do testosterone mau trung binh &
nhom co roi loan cudng duang la thap hon so vai
nhém khong cé r6i loan cuong ducng (213,85 +
101,95 so véi 350,55 + 70,19).

VI. KHUYEN NGHI

Viéc phat hién rdi loan cugng dudng G bénh
nhan bi hoi chiftng cushing do thubc nén dugc
chd tam nhiéu han do la tinh trang kha thudng
gap G bénh nay. Qua dé nang cao chat lugng
diéu tri cling nhu chat lugng cudc song cua
ngudi bénh.
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NG DUNG TRi TUE NHAN TAO TRONG PANH GIA BENH VONG MAC
PAI THAO PUONG TAI BENH VIEN PA KHOA HA PONG

Nguyén Thu Uyén!, Pham Trong Vin2, Hoang Trin Thanh3

TOM TAT
Muc tiéu: Khao sat ung dung tri tué nhan tao
danh gia vong mac trén bénh nhan dai thao derng
Poi tugng va phu’dng phap nghién ciru: Do
tugng ngh|en clu la tat ca bénh nhan dugc chan doan
bénh dai thao du’dng dén kham va diéu tri tai khoa
NOi tiét va khoa Mat, Bénh vién Da khoa Ha Dong
Thai gian ngh|en cqu: to thang 8/2022 dén thang
7/2023. Nghién cifu md ta cat ngang 228 bénh nhén.
Cac bénh nhan dugc chan doan dai thao derng, dong
y tham gia nghién ctu, va dugdc lua chon ngau nhién
theo danh sach kham benh dén khi du s6 lugng
ngh|en cuu. Két qua anh mau day mat dudc doc bdl
bac si nhan khoa, ap dung tiéu chuan phan loai cla
HG6i dong Nhan khoa Ouoc té 2017 va dudc so sanh
vGi két qua trén phan mem u’ng dung tri tué nhan tao
CyberS|ght Al Két qua D6 tudi trung binh cac bénh
nhan trong nghlen ctu 13 63,61 + 11,01 tudi, gidi nir
chiém ty lé cao va type 2 la chu yéu 99 6%. Thd| gian
mac bénh cha yeu dugi 10 nam chlem 62,3%, tang
HA 25,4%. Ty |é chua co bénh vGng mac dai thao
derng la 64,1%, ty 1€ c6 bénh la 35,9%, trong do
vOng mac dal thdo dudng khong ting sinh chiém
30%, giai doan tang sinh chiém 5,9%. Tén thuong
vong mac hay g&p nhat 1a vi phlnh mach (34,6%),
xudt tiét (20,6%), xuat huyét vong mac (22 4%), phu
hoang diém chiém ty 1& 12,6%. Phan mém Cybersight
Al c6 do nhay 1a 90%, do dac hiéu la 95%, dd chinh
xac 1a 91,92% trong chan doan benh vong mac dai
thao du’dng Trong phat hién tén thudng vi ph|nh
mach va xuat huyét vong mac, xuat ti€t, phan mém cé
d6 nhay rat cao 87% va 95%, 93%, dé dac hiéu lan
lugt 1a 93% va 98%, 71%. Trong phan loai giai doan
bénh vong mac dai thao dch‘mg, két qua la khac nhau
khi phan loai tirng giai doan. Két Iuan Ty 1€ c6 bénh
vong mac dai thao derng G bénh vién da khoa Ha
Dong Ia 35,9%. C6 thé (ing dung tri tué nhan tao vao
viéc sang |C_)C bénh véng mac dai thao dudng vdi do

1Bénh vién Pa khoa Ha bong, Ha NJi.
2Pai hoc Y Ha Ngi, Ha Noi

3Bénh vién Mat Ha Déng, Ha NGi
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nhay va do dac hiéu rat cao.
Ta khoa: Vong mac dai thao dudng, dai thao
dudng, tri tué nhan tao.

SUMMARY
APPLICATION OF ARTIFICIAL
INTELLIGENCE FOR EVALUATION OF
DIABETIC RETINOPATHY DISEASE AT HA
DONG GENERAL HOSPITAL

Objectives: Conduct a survey on the applications
of artificial intelligence in evaluating retinas of diabetic
patients. Materials and methods: The study
included patients diagnosed with diabetes who sought
examination and treatment at the Eye Clinic of Ha
Dong General Hospital. The research was conducted
from August 2022 to July 2023, employing a cross-
sectional descriptive study approach involving 228
patients. Participants were individuals diagnosed with
diabetes who willingly participated and were randomly
selected based on the medical examination list until
the required sample size was reached. Color fundus
images were examined by a vitreoretinal fluid
specialist using the 2017 International Council of
Ophthalmology (ICO) classification standards and were
compared with the outcomes obtained from the
Cybersight AI artificial intelligence application
software. Results: The average age of patients in the
study was 63,61 = 11,01 years old, with a
predominant representation of women, and type 2
diabetes accounting for the majority at 99,6%. The
primary duration of the disease was less than 10
years, constituting 62.3%, accompanied by increased
blood pressure (25.4%). The prevalence of diabetic
retinopathy was 35,9%, with non-proliferative diabetic
retinopathy accounting for 30% and the proliferative
stage for 5,9%. The most common retinal lesions
observed were microaneurysms (30,6%), exudates
(20,6%), retinal hemorrhages (22,4%), and macular
edema at 12,6%. The Cybersight AI software
demonstrated a sensitivity of 90%, specificity of 95%,
and an accuracy of 91.92% in diagnosing diabetic
retinopathy. In detecting microaneurysm lesions and
retinal hemorrhages, both hard and soft hemorrhages
exhibited very high sensitivity at 87%, 95%, 93% and
specificity at 93% va 98%, 71%, respectively. When
staging diabetic retinopathy, the classification of each
stage yielded different results. Conclusion: The rate
of diabetic retinopathy is 35.9%. The application of
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