PAT VAN PE

Dii thao duong 1a mot bénh rdi loan chuyén hoa ngay cang phé bién & Viét Nam ciing nhu
trén thé giéi va c6 toc do phat trién rat nhanh theo da nang cao muc séng. To chic Y té Thé gisi
(WHO) udc tinh nam 2000 trén toan thé giéi c6 khoang 171 triéu nguoi mic bénh dai thao
duong va dy doan dén nam 2030 sé ngudi mac bénh dai thao dudng trén toan thé gidi s& 1a 366
triéu nguoi.

Tai Viét Nam tinh hinh mac bénh déi thao duong dang c6 chiéu hudng gia ting. Theo
diéu tra dich t& hoc ctia Ta Van Binh (2003), ty 1& dai thao duong cao nhat ¢ khu vuc thanh
phd 12 4,4% va ty |é dai thao dudng chung cho ca nude 13 2,7%. Theo diéu tra ndm 2010 cua
Bénh vién Noi tiét Trung wong, ty 1& mic dai thao dudng trén ca nude 1én dén 8%.

Bénh dai thao dudong gdy ra nhiéu bién ching, trong d6 c6 phi hoang diém do dai thao
duong. Phu hoang diém do dai thio duong 1a bénh Iy thuong gap gay giam thi luc & giai doan
sém trén bénh nhan dai thdo duong. O Hoa Ky nam 1994, trong s6 5,8 triéu ngudi mac bénh dai
thao duong, c6 téi 565.000 bénh nhan bi phu hoang diém. O Viét Nam hién nay chua c6 nghién
clru ndo cong bd V& tinh hinh mac bénh, nhung ¢6 1& s6 bénh nhan bi phi hoang diém do dai théo
duong ciing ting nhiéu twong tng vai toe do tang cua bénh dai thao dudng noéi chung.

Phu hoang diém do dai thiao duong hay gap & giai doan sém cua bénh dai thao dudng, nén
viéc chan doan va diéu tri som rat c6 hiéu qua trong viéc phuc hdi thi lyc, phong ngira giam thi
luc cho nhdm bénh nhan trong d6 tudi lao dong, cai thién chat luong séng cho bénh nhan. Viéc
can thiép kip thoi con ngan ngira tién trién cua bénh sang cac giai doan muodn, gy giam thi luc
nang né va khong hoi phuc.

Viéc diéu tri phu hoang diém do dai thao duong bang laser quang dong vong mac da
duoc ap dung tir gitta nhitng nam 80 cua thé ky trudc tai nhiéu nude, dac biét tai Hoa Ky da
c6 mot nghién cuu I6n — ETDRS (Early Treatment Diabetic Retinopathy Study Research
Group) chirng minh hiéu qua cua laser quang dong vdéng mac vung hoang diém dbi véi
bénh.

Tuy nhién, dén thoi diém nay, chwa c6 mot nghién ctru nao vé chan doan va diéu tri phu hoang

diém do dai thao duong tai Viét Nam.



Vi vay, chang t6i tién hanh nghién ctru nay véi hai muc tiéu:
1. Mo ta dic diém lam sang ciia phit hoang diém do ddi thdo dwong.

2. Ddnh gid két qua diéu tri phi hoang diém do ddi thdo dwong bang laser véng mac.

PONG GOP MOI CUA LUAN AN

- Lan dau tién ¢ Viét Nam, nghién ctru ¢6 hé théng laser quang dong vong mac ving hoang
diém diéu tri phu hoang diém do dai thao dudng, qua d6 khing dinh hiéu qua tét va bén viing
cho da sb cac truong hop phu hoang diém do dai thao dudng.

e Nghién ctru d3 chi ra hinh thai dap Gmg diéu trj laser tot nhat 1a thé phu khu tru.

e Nghién ciru d bude déu so sanh mdi twong quan giira thay doi thi luc véi bién doi do

day vong mac trung tam do bang OCT tai cac thoi diém theo ddi.

BO CUC CUA LUAN AN
Luan an gém 103 trang, ngoai phan dit van dé, két luan va luan an c6 bon chuong bao
gom: tong quan: 34 trang, d6i twong phuong phap nghién ctu 13 trang, két qua 30 trang, ban
luan 22 trang. Luan an c6 31 bang, 16 biéu do, 26 hinh. Tai liéu tham khao c6 138 tai liéu bao

gom tiéng Viét, tiéng Anh, tiéng Phap.

CHUONG 1: TONG QUAN

1.1. GIAI PHAU - SINH LY VONG MAC VUNG HOANG PIEM
1.1.1. Cdu tago gidgi phdu chirc néing ciia vong mac va hoang diém
1.1.2. Vi tri hoang diém va phén bé té bao viing hodng diém
1.1.3. Mach mdu nuéi dwong véng mac, hoang diém
1.1.4. Hang rao mdu mit
- Hang rao mau vong mac trong: néi m6 mach mau vong mac
- Hang rio mau vong mac ngoai: biéu mo sic td vong mac

1.2. BENH PAI THAO PUONG VA BIEN CHUNG:



1.2.1. Pgi cwong vé bénh ddi thdo dwong
1.2.2. Tinh hinh bénh ddi thao dwong trén thé gidi va Viét Nam
1.2.3. Cdc ton thwong do bénh ddi thdo dwong
1.3. PHU HOANG DIEM DO DAI THAO PUONG
1.3.1. Pai cwong Vé phit hoang diém do ddi thdo dwong

Phu hoang diém do dai thao duong 1a hién tuong tich dich ngoai bao trong vdng mac
vung hoang diém, 12 bién chuang cua bénh dai thao duong.
1.3.2. Sinh Iy bénh ciia phit hoang diém

La phu ngoai bao giai thich bang dinh luat Starling

Ap lyc tham = Lp [(Phuyét twong- Pmd) - 6 (nhuyét tuong - mmo)]
1.3.3. Pic diém lim sang ciia phit hoang diém do ddi thdo dwong

Tiéu chuan chan dodn phit hoang diém theo ETDRS

1,Vong mac day 1én trong viing 500 m tir diém trung tim

2, Xuét tiét cimg trong ving 500 m tir diém trung tim, két hop vai phut vong mac ké can
(phui c6 thé ngoai giGi han 500 m)

3, Vung vong mac day I1én c6 kich thudc 1 duong kinh gai thi, cach trung tdm trong vong
1 duong kinh gai thi
1.3.4. Cdc phwong phdp chén dodn cin ldm sing

Chup cit 16p vong mac OCT (Optical Coherence Tomography)

Chup mach huynh quang vaéi fluorescein
1.3.5. Cdc phwong phdp diéu tri phit hoang diém do PTD

Diéu trj bang thudc: steroid, cdc thudc khang VEGF (pegaptanib (Macugen), ranibizumab
(Lucentis), bevacizumab (Avastin), aflibercept (Eylea)), PKC

Diéu trj bang phau thuat

Diéu trj bang laser
1.4. LASER TRONG PIEU TRI PHU HOANG PIEM DO PAI THAO PUONG
1.4.1. S lwgc lich si laser trong y hec

Laser 1a viét tat cua Light Amplification of Stimulated by Emission Radiation, c6 nghia la
khuyéch dai 4nh sang bang phat xa cudng bic.

1.4.2. Laser quang déng diéu tri véng mac viing hoang diém



Laser diéu tri ving hoang diém can c6 dic diém riéng vé mat hap thu (budc song) phu hop
riéng cho sic té xanthophil ving hoang diém, ciing nhu cac thong s ky thuat khac (thoi gian
xung, kich thuéc vét d6t va nang luong vét dét). Co 3 loai laser thuong dugc st dung la laser
Argon xanh luc (budc song 514 nm), laser Nd: Yag xanh luc (budc song 532 nm) va laser mau
(budc song 540-640 nm). Cac loai laser nay vi loc dugc cac bude song xanh ngin, it bi sic t6
xanthophyll ving hoang diém hip thu, nén an toan nhat trong diéu tri quang dong ving hoang
diém.

Co ché tac dung cua Laser diéu tri pht hoang diém

e Dong tryc tiép cac 15 do tir bat thuong mach mau, vi dy nhu tir vi phinh mach, thong
qua tac dung cua laser lam tic mach hoic tac dung quang nhiét gy co thét thanh mach.

e Co ché quang dong dang ludi: c6 nhiéu co ché va it 1 rang

+ Co ché cho oxy vao 16p vong mac trong tir seo laser. Laser lam pha huy I1p
photoreceptor tidu thu nhiéu oxy, seo laser gy ra hién tuong tu hay cua photoreceptor, biéu mé
sac t6 vong mac va mao mach hac mac. Thém vao d6 seo laser cho oxy tham truc tiép vao 16p
vong mac trong (binh thuong oxy thim tir mao mach hic mac vao 16p vdng mac ngoai), do d6
giai quyét duoc hién tugng thiéu oxy cua lép vong mac trong.

+ Trong bénh vong mac DTD noi chung va phi hoang diém néi riéng, hién tugng thoat
dich khoi long mach tang khi dong mach va tinh mach vong mac gian. Quang dong lam nhanh
mach nhé co t&i 20,2%, nhanh mach 16n co 13,8%. Gottfredsdottir gia thiét cho rang do cai thién
cung cap oxy vdng mac ma dan téi hién twong tu diéu hoa co mach, qua d6 dan toi két qua giam
phi hoang diém.

+ Gay giam dién tich ving thoat dich bat thuong, Wilson chiing minh rang laser da lam
giam vung thoat dich va dua ra gia thiét 1a dién tich ving do dich bat thuong giam dan téi tong
lwong do dich giam, theo d6 ving phu ciing dugc giai quyét.

+ Tai tao lai hang rao biéu mo sic t6 vong mac. Té bao biéu mo sic td c6 thé dap tng Vai
ton thuong laser theo nhidu cach. Néu ton thuong < 125 pm, biéu mé sic t6 bi khuyét s& bu
dap bang cach lan rong, nhung néu biéu mo sic té bi tén thuong rong hon, sé gay nén hién
twong ting sinh dé trai ra phu ving khuyét, biéu mé sic té méi sé& san sinh ra cytokin (TGF-)
d6i khang voi VEGF, lam giam phu hoang diém.

e Chi dinh phuong phap laser diéu tri pht hoang diém:

+ Trong phu khu trii: quang dong truc tiép



+ Trong phu lan toa va phu dang nang: quang dong dang ludi

1.5. NGHIEN CUU UNG DUNG LASER TRONG PIEU TRI PHU HOANG PIEM DO
PAI THAO PUONG
1.5.1. Nghién cuu ciia Gaudric va cong su nam 1984
1.5.2. Nghién cuu ciia Olk va cgng Sw tir nam 1986 - 1991
1.5.3. Nghién cuu cua Haut
1.5.4. Mgt 56 nghién civu khdc
1.5.5. Nghién ciru ETDRS (Early Treatment Diabetic Retinopathy Study)
1.5.6. Nghién ciru laser hoang diém ning lwong thdp (MMG — Mild Macular Laser
Photocoagulation)
1.5.7. Laser quang dong vi xung dwéi ngwong MPD (Subthreshold Micropulse Laser
Photocoagulation)
1.5.8. Cic nghién ciru diéu tri laser két hop véi thudc
1.5.9. Cic nghién ciru Vé laser hoang diém é Viét Nam

CHUONG 2

POl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POl TUQNG NGHIEN CUU

La cac bénh nhan duoc chan doan dai thao duong tai Khoa Noi tiét - Dai thao duong (Bénh
vién Bach Mai) hodc Bénh vién Nai tiét Trung wong, dén kham tai Bénh vién Mat Trung wong tir
11/2007 dén 12/2013.
2.1.1. Tiéu chuan lwa chon

- Céc bénh nhan dugc chan doan xéac dinh 1a phu hoang diém theo tiéu chuin ETDRS, ¢6
thi lyc > 20/400

- Pong y tham gia nghién ciru.

- V& tiéu chuan toan than; bénh nhan da duoc kiém soat tot toan than nhu HA, cholesterol mau,
dac biét duong mau véi HbAlc < 10%.
2.1.2. Tiéu chuan logi trir

- V& toan than: bénh nhan qua gia yéu, kho hop tac; bénh nhan di tng hoac nghi ngo voi
fluoresceinb

- Tai mit;



+ Bénh nhan bi duc nhiéu méi trudng trong sudt cia miat & mic do can tré soi day mat,
ddng tir khong gidn sau tra thudc

+ Bénh nhén d3 diéu tri truéc khi tham gia nghién cau:

Laser vong mac hay cat dich kinh, tiém noi nhan cac thudc khang VEGF hoic steroid trudc
khi tham gia nghién cuu

+ Bénh nhéan c6 mét khong con thé thuy tinh hay vira méi phau thuat thay thé thiry tinh nhan
tao 3 thang trude khi tham gia nghién ctru

+ Bénh nhén bj cac viém nhidm mét (viém két mac cip, chap, leo) s& duoc diéu tri viém
nhiém 6n dinh mai dugc dua vao nhém nghién ciu.

+ Bénh Iy vong mac, hoang diém:



[ ]
sinh.

Bénh vong mac DTD giai doan chua tang sinh nang hoac bénh vong mac DTD tang

Thiéu mau vung hoang diém, c6 dau hiéu co kéo ving hoang diém

C6 bénh 1y hoang diém khic kém theo nhu thoai hoa hoang diém tudi gia, tic tinh

mach vong mac.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciru:

Nghién ctru duoc tién hanh theo phuong phap thir nghiém 1am sang khéng c6 d6i ching.

2.2.2. Cé Mdu va cach chon mau:

C& mau duoc tinh theo cong thirc so sanh hai ty Ié trudc va sau can thiép:

,  Pa(1-pa)+p2(1-p2)
n=2%p) >
(P1-p2)

Trong do:

Z% p): hé sb tin cay & mirc xc suat = 0,05; p=0,1 (=10,5)

p1=0,29. udc tinh ty 1€ thi luc > 20/40 trudc can thiép

p2 = 0,50: udc tinh ty 1€ thi lyc > 20/40 sau can thiép

Theo cong thttc trén, c6 ¢& miu nghién ciru n = 108 mat. Thyc té chung t6i di nghién ctu

tong cong 109 mat

Céach chon mau: tat ca cac bénh nhan thoa mén diéu kién trén va 14y lan luot du s6 luong.

2.2.3. Phuwong ti¢én nghién ciru

Bang do thi luc ETRDS, b kinh thir

Nhan ap ké Goldmann

Thudc gian dong tir Mydrin-P

Sinh hién vi kham bénh Inami

Kinh soi day mat dao nguoc

Kinh tiép xtic Goldman 1 mit guong va 3 mit guong

Kinh tiép xtic Volk Centralis (sir dung trong laser hoang diém)

2.2.4. Ngi dung nghién ciru
Tham kham bénh nhan:



Hdéi bénh

Kham lam sang

Kham can lam sang: OCT, chup Mach hinh quang, xét nghiém PTD

Chdn dodn xdc dinh, phdn thé phii hoang diém

Piéu tri laser, Bénh nhan sau khi duoc gidn ddng tir bang Mydin-P, ngdi truéc may laser,
duoc tra t& bé mat bang dicain 2%, ty cim va tran vao dung vi tri gia d& cia may. Bac si ngoi
phia di dién caa may, kiém tra van hanh va cai dit cac thong sd cua may, dé may ¢ ché do cho,
sau d6 dit kinh laser c6 phu dich nhay methyl cellulose hoic ché phim Lacrinorm, dit kinh nhe
nhang tiép xtc vao phan giac mac cia mét can lam laser. D6i chiéu lan nira vé6i hinh anh chup
mach huynh quang va OCT ciia bénh nhén, sau d6 chuyén may sang ché d¢ hoat dong va bat dau
tién hanh laser theo chi dinh k¥ thuat phu hop.

- Phu khu tra: chiéu tia laser tryc tiép ving phu

- Phu lan toa chiéu tia laser dang ludi cai tién

- Phu dang nang: chiéu tia laser dang lu6i cai tién

- Ton thuong phdi hop trong phu lan téa va phu dang nang: bé xung laser truc tiép vao
vung ¢6 vi phinh mach gay do dich.

Pdnh gid két qua:

Dua vao két qua theo ddi, danh gia két qua vé thi lyc: 1a két qua danh gia chinh

e Rat tét: thi luc tang > 15 chit sau 1 thang

e Tot: thi luc tang tir 10- 15

e Trung binh: thi lyc tang tir 5 -10

e Khong dat: thi luc tang < 5 tai giam thi luc

Két qua trén OCT

e Do day vong mac trung tdm trén OCT giam tinh bang pm (gia tri binh thudng trén SD -
OCT 1a 256 pm)

- C6 ddi chitng méi twong quan r gitra két qua thi lec va do day vong mac trung tim trén
OCT.

Bién ching:

e Trot giac mac sau laser

e Pau nhirc mét sau laser khong trot giac mac



e (Quang dong vao fovea

e Seo laser lan dén fovea

e Tan mach hic mac

e Xo hoa dudi vong mac

* Tiéu chi danh gia:

e K&t qua diéu tri duoc coi 1a thanh cong khi thi lyc dat mic trung binh, tét, rat tot.

e Thét bai diéu tri khi thj luc ting < 5 chir téi giam thi luc

e Bién chimg dugc ghi nhan: trot giac mac, dau nhirc mét sau laser khong c6 trot gidc mac,
laser vao fovea, seo laser lan rong vao fovea, tin mach hic mac.
2.2.5. X Iy 56 ligu

Chuong trinh SPSS dé phan tich va danh gia két qua.

Thi luc duge so sanh trude diéu tri, sau diéu tri 1 thang, 3 thang, 6 thang, 9 thang, 12
thang; so sanh bang paired t-test.

b6 day vong mac trung tam do béng OCT duoc so sanh trude diéu tri, sau diéu tri 1 thang, 3
thang, 6 thang, 9 thang, 12 thang; so sanh bang paired t-test.

Bién ddi thi luc va d6 day vong mac trung tdm trén OCT duoc so sanh twong quan theo
biénr.

Céc bién dinh tinh: ty 18 tudi, gioi, typ DTD, thoi gian mac DT, bién ching duoc thé hién
bang ty 1& phan tram.
2.2.6. Dao dvrc nghién curu

CHUONG 3
KET QUA NGHIEN CUU

Nghién ctru duoc thyc hién trén 109 mit (64 bénh nhan).
3.1. PAC PIEM CHUNG VE NHOM BENH NHAN NGHIEN CUU
3.1.1. Phén b6 bénh nhén theo tudi

D6 tudi bénh nhan tir 39 - 80 tudi, trong d6 43,1% < 60 tudi
3.1.2. Phén bé theo gidi

Bénh nhan nit chiém 40/64 bénh nhan

3.1.3. Phin bé theo typ PTD



Dii thao duong typ 11 chiém uu thé 62,5%
3.1.4. Phén bé theo thoi gian phat hign DTD

Bénh nhan phu hoang diém phan Ién phat hién bénh DTD trong khoang 5 - 10 ndm (trung
binh 9,6 nam)
3.1.5. Phdn bé theo ty 16 HbAlc

Ty I¢ HbAlc trung binh 1a 7,92%

Trong nhém ty 1&¢ HbAlc < 7% déu 1a mat & nhom phu khu trd, trong khi voi thé phu lan
toa va dang nang thi déu nam & nhom co ty 16 HbAlc cao
3.2. PAC PIEM LAM SANG CUA PHU HOANG PIEM
3.2.1. Phén bo theo tinh trang thi luc bdt dau nghién ciru

Phan bé thi luc theo thé IAm sang

Thi | 24-<65 | 65-<80 >80 Téng
luc'n | % 'n| % |n | % | n | %
Thé phu HD
Dang nang 6 (8571143 0 0 7 | 100
Lan toa 18100 (/O 0 | 0O | O | 18 | 100
Khu trii 50 1595|3381 2 |24 8 100
2
Téng 74 1679|3303 2 |18 109 100
3

3.2.2. Thoi gian xudt hién nhin mo

Bénh nhan cha yéu dén kham khi khi mat c6 dau hiéu nhin mo tir 1 — 6 thang chiém hon da
s6, trong d6 chu yéu 1a thé khu tra. Thoi gian nhin mo trén 1 nam chi gap ¢ nhém phu khu tri va
dang nang.
3.2.3. Tinh trang thé thiiy tinh va tinh trang bong dich kinh sau

Pic diém vé tinh trang thé thay tinh va dich kinh

Tinh trang thé thuy

. Ty 1€%
tinh — dich kinh sau




ba dat IOL 9 8,25
P1 32 29,36
) P2 37 33,95
Duc thé thay tinh
P3 19 17,43
P4 0 0
Con TTT 8 7,34
Bong dich kinh sau
ba dat I0L 4 3,67
Tong 109 100

3.2.4. Thé phit hodng diém:

Trong cac thé 1am sang, phu hoang diém thé khu tra cao nhéat, chiém 77,1% (84/109 mét),
phu lan toa 16,5%, con lai 1a phu dang nang 6,4%.

3.2.5. Phén bé theo mat:

Pa s6 bénh nhan déu bi phu hoang diém ca hai bén (70,3%)

3.3. KET QUA PIEU TRI PHU HOANG PIEM BANG LASER QUANG PONG
3.3.1. Két qud vé th luc

Két qua vé thi lyc dugc tinh bang s6 chit ETDRS, so sanh giira thoi diém cua timg thang 1,
thang thtr 3, thang tha 6, thang thtr 9, thang thir 12 véi trude diéu tri.

Sau 1 thang diéu tri, thi luc chung ting 8,07 + 7,62 chit ETDRS, thi lyc cia nhom phu khu
tri tang cao hon c6 ¥ nghia théng ké (8,81 £ 7,41 chit) so véi 2 nhém con lai (5,6 = 7,95 chiy)
(p<0,0001).

Sau 3 thang, thi lyc chung c6 tang hon so véi thoi diém 1 thang 8,52 + 8,00 chit ETDRS,
thi lyc cia nhém phu khu tri ting cao hon c¢6 y nghia théng ké (8,71 + 7,81 chit) so Vi 2 nhom
con lai (7,88 + 8,76 chir) (p<0,0001).

Sau 6 thang, thi lyc chung ting 8,20 + 8,13 chit ETDRS, bat dau c6 xu hudng giam nhe so
v6i thang thir 3, thi lyc ciia nhom phu khu tra ting cao hon ¢ y nghia thong ké (8,43 + 7,82 chiy)
SO V&i 2 nhom con lai (7,44 + 9,22 chit) (p<0,0001).



Sau 9 thang, thi luc chung ting 7,44 + 8,65 chit ETDRS, tiép tuc giam so véi thang thir 6,
thi luc ciia nhém phu khu trii van ting cao hon (7,83 =+ 8,38 chit) so véi 2 nhom con lai (6,12 +
9,58 chit) (p<0,0001).

Sau 12 thang, thi luc chung ting 6,74 + 8,86 chit ETDRS, tiép tuc giam nhe so véi thang
tha 9, thi luc ciia nhém phu khu tri van tang cao hon (7,40 + 8,64 chit) so V&i 2 nhém con lai
(4,52 £ 9,41 chir) (p<0,0001).

3.3.2. Két qud cdi thién vé thi lwc phén theo cdc mive dp

Thi lyc cai thién tot nhat ¢ thang thir nhat va tha 3, sau d6 giam dan tir thang th 6 tro di;
trong d6 s mat c6 thi lyc cai thién trén 5 chit chiém 50,5%, 53,2%, 52,1%, 47,7% va 44,1% tuong
g véi cac thoi diém sau 1 thang, 3 thang, 6 thang, 9 thang va 12 thang diéu tri.

Thi lyc ca phan nhom cai thién tét nhat vao thang thir 6, co toi 52% s6 mit c6 thi luc ting
trén 5 chit, trong khi d6 thang thir 12 thi lyc cai thién it nhit 36%. Pang cha y 1a s6 mét c6 thi
lyc ting it hodc khong ting & nhom nay cao, chiém 68% sau thang thir nhat, 52% sau thang thir
3, 48% sau thang thtr 6, 60% sau thang tht 9 va 64% sau 12 thang.

Thi luc ctia nhém phu khu tra cai thién tét so véi cac nhom con lai. Thi luc cai thién trén 5
chir chiém t6i 56% ¢ thang thir nhat, 54,8% ¢ thang tht 3, 53,6% ¢ thang thi 6, 50% & thang thir
9 va 46,4% vao thang thtr 12. Thi luc cai thién giam dan theo thoi gian.

Do day vong mac trung tdm ctia phi khu tra thé hién phu nhe hon (327,58 + 43,66 um) so
v6i phu lan toa va dang nang (403,52 + 61,27 um). Két qua chung giam 50,92 + 33,41 pum). Két
qua giam phu ctia nhom khu tr thdp hon so v6i nhom con lai (50,92 + 33,41 pum so véi 77,48 +
69,45 um).

Thoi diém thang thar 3, két qua vong mac giam phu tot hon so voi thang thi nhét (60,8 +
45,38 um), trong d6 nhom khu tra giam 54,4 + 35,43 pm, 2 nhom con lai giam 82,4 + 66,55 pum.
3.3.3. Két qud vé dé day vong mac trung tam do bang OCT

Thoi diém thang thir 3, két qua vong mac giam phu tét hon so véi thang thir nhat (60,8 +
45,38 um), trong d6 nhom khu tra giam 54,4 + 35,43 pm, 2 nhom con lai giam 82,4 + 66,55 pum.

Thoi diém thang thir 6, két qua vong mac giam phu c6 xu hudéng tét hon so véi thang thi 3
(61,31 £ 46,18 um), trong d6 nhom khu tra giam 56,4 8 + 37,47 um, 2 nhom con lai giam 77,52 +
66,23 um. Két qua giam phu trén OCT khong 6n dinh, trong khi & nhém phti khu tra vong mac giam



phu thi & nhoém lan téa va dang nang vong mac lai c6 xu hudng day lén so vai thang thir 3 (326 so
vai 321,12)

Thoi diém thang thir 9, két qua vong mac giam phu van c6 xu huéng tét hon so véi thang thir 6
(63,91 + 44,22 pum), trong d6 nhém khu tra giam 58,84 + 36,90 um, 2 nhom con lai giam 80,92 +
60,83 um.

Thoi diém thang thtr 12, két qua vong mac van c¢6 xu huéng giam phu (65,01 + 45,05 um),
trong d6 nhom khu tra giam 60,22 + 37,50 um, 2 nhom con lai giam 81,12 + 62,61 um. Pang chu y
13 nhém phut khu tra ¢6 két qua vé gan gia trj trung binh nhét: 267,36 + 20,86 um (gia trj trung binh
ctia vong mac trung tim do bang OCT 13 256 pum).



Tir thang tht 9 dén thang tha 12, d6 day véng mac trung tim do bang OCT & ca hai nhom
phu khu tr va lan téa-dang nang gan nhu khéng thay ddi, nhu vay két qua sau diéu tri tir thang
thir 9 tré di hau nhu khong thay ddi co y nghia nira.

3.3.4. Bién chiing laser

Bién ching duoc tinh trén sb lugt 1am laser, tong sé 109 mét va 6 mét can lam laser bd
xung 1a 115 lugt. Chi gap bién chung ngay sau laser nhu trot biéu mé gidc mac nhe chiém
25/109 luot laser, xir tri bang tra cac thude boi tron, dinh dudng gidc mac, biéu mé giic mac &
phuc hdi sau 2 — 5 ngay. Bién ching nhe khac hay gip 1a dau nhiic mit sau laser ma khong ¢
ton thuong bén mit nhan cau gap 12 trudng hop chiém 10,4%.

Céc bién chirng mudn dugc kiém tra bang chup mach huynh quang sau 6 thang diéu tri déu
khong gap.

3.3.5. Két qud vé ky thudt, thong sé laser va diéu tri bs xung laser

Trong 109 mit, chiing toi da diéu tri 115 luot laser, trong d6 c6 6 mat diéu tri b xung.

Trong 109 mét diéu tri ban dau, chung toi sir dung k¥ thuat laser truc tiép cho 84 mit (phu
khu trt), laser dang ludi cai tién cho 25 mat (phu dang nang va lan téa). Khi diéu tri bo xung 6
mat, chung t6i déu dung k¥ thuat laser truc tiép dé diéu tri ving do dich mai.

C6 6 mat phai diéu tri b xung sau 3 thang diéu tri, 1a cac mat phat hién diém do dich qua
vi phinh mach m¢i xuét hién, trong d6 c6 4 mat cai thién thi lyc (trén 5 chir), déu 1 cac mat &
thé phu khu tra. 2 mat thé phu lan téa mac du diéu tri ving vi phinh mach c6 hét do dich nhung
thi luc khong cai thién.

3.3.6. Méi twong quan giiva bién déi vé thj lwe va dp day véng mac trung tém do bang OCT:

MGi twong quan giira két qua thi lyc va OCT cho thay khong c6 mdi twong quan chit chg.
Bién r cao nhat ¢ thoi diém trude diéu tri 0,341 (p<0,0001), thap nhat sau 1 thang diéu trj 0,193
(p<0,044).



CHUONG 4
BAN LUAN

4.1. PAC PIEM CHUNG CUA NHOM BENH NHAN NGHIEN CUU
4.1.1. Phin bé bénh nhén theo tudi

Vé tudi ciia bénh nhan nghién ctu, lra tudi tir 39 - 80, trong d6 45,4% bénh nhan dudi 60
tudi, nam trong lira tudi lao dong. Co thé noi day 1a ganh ning vé mit kinh té - xa hoi. Diéu nay
cling phu hop véi nhan dinh cua Klein.
4.1.2. Phén bé bénh nhan theo gidi

Ty 1é nam/nix 1a 24/40, cho thiy ty I& nit cao hon, diéu nay ciing phit hop Véi ty 1& BTD ¢
Viét Nam noi chung va trén thé gigi noi chung. Ty 1é nam trén bénh nhan DTD cao hon & nhém
bénh nhan tré, nhung ty 18 nir lai chiém uu thé hon ¢ lra tudi trén 60. Nhiéu tac gia dat gia thiét
vai tro cua yéu tb gisi trong viéc thuc day bénh vong mac DTD. Theo Nielsen, vai tro cta gidi
nit dudng nhu 1am ning thém céc ton thuong, co thé 1a vai tro ciia hormon ni.

Tuong tu V6i nghién ciru cia chung t6i, ty 1¢ phu hoang diém cua Klein R. va cong su & nix
ciing chiém wu thé.
4.1.3. Phéin bé theo thé BTD, thoi gian phdt hi¢gn DTD va thoi gian phat hién phit hodang diém

Thoi gian phat hién DPTD trong nhém nghién ctru 1a 9,6 nam (5-18 nam).

Thoi gian phét hién DTD trung binh trong nghién ctiu cua Klein 13 8,4 nam, diéu nay cho
thay tién bo trong diéu tri Kiém soat dudng mau va diéu tri cac bién chimg toan than.

Thoi gian mac DTD ciing 14 yéu té quan trong trong viéc phat hién pht hoang diém. Trong
DTD typ I sém (méc trudc 30 tudi), gan nhu trong nhimg nim dau khong xay ra phu hoang
diém. Trai lai, can kham phat hién ngay pht hoang diém trén bénh nhan thé DTD mudn, dic biét

typ I.



Thoi gian pht hoang diém ciing 1a mot yéu td tién luong két qua diéu tri. Tuy nhién trong
nghién ctru nay, viéc khai thac thoi gian phu hoang diém kho chinh xac do nhiéu yéu té nhiéu,
dac biét do bénh nhan DTD chua ¢ thoi quen kham mat thudng quy.

Thoi gian pht hoang diém kéo dai hay xut hién & nhom phu lan téa va dang nang, voi 8/8
mét phu kéo dai trén 12 thang. Két qua nay ciing phu hop véi nhan dinh cua Bresnick. Theo
nghién cru cua Pendergast ciing cho biét, du khong xac dinh duoc chinh xac thdi gian phu hoang
diém, nhung véi thé phu lan toa thi phan I6n bénh nhan c6 mé ta giam thi lyc tir mot ndm tré 1én
4.1.4.Tinh trang HbA1c

Trong nhém bénh nhén nghién ctu, nhitng bénh nhan co ty 16 HbA,C thap < 7% thuong
méc phu hoang diém thé khu tr(, nhe hon so v&i nhom c6 ty 1é HbAC cao.

Nhan dinh nay ciing phu hop véi nhan dinh cua Klein cho rang ty 1¢ duong mau cao kéo
dai 1a nguyén nhan quan trong gy ra phu hoang diém. Két qua nghién ctu cua Klein cho biét
giam 1% ty 18 HbA;C co thé giam ty 1¢ phu hoang diém sau 10 nam xubng 25%

4.2. PAC PIEM LAM SANG CUA PHU HOANG PIEM
4.2.1.Tinh trgng thé thiy tinh

C6 9 mat dd mo dat thé thay tinh nhan tao hau phong, trong d6 ¢6 1 mit & thé phu lan toa,
nhung déu da dugc phau thuat tir trude 6 thang. Cac tac gia c6 dé cap téi phu hoang diém ning
1én hodc phu hoang diém dang nang sau phau thuat thé thay tinh.

C6 2 mit da dugc phau thuat thé thuy tinh sau 6 thang theo ddi, tuy nhién, 1a mét c6 duc vo
sau P4. Vi phan 16n (68%) sé mat c6 ton thuong duc thé thay tinh dic trung caa DT, 1a duc
Vo sau trung tdm. Vi thé, voi thoi gian theo ddi kéo dai (2 nam), cong véi tudi ciia nhom bénh
nhan nghién ciru phan Ién trén 60 tudi, vai tro cua phau thuat thé thay tinh trong cac trudng hop
nay kha quan trong, khong nhitng nham cai thién thi lyc va chirc ning thi gidc, ma con tao diéu
kién thuan loi cho viéc theo doi va can thiép bd xung néu can thiét. Ca 2 ca déu co thi lyc cai
thién sau phau thuat, va khong c6 bién chig phi hoang diém tai phat bénh ciing nhu tién trién
ning thém ctia bénh véng mac DTD qua theo ddi. Pay 1a bién ching da duoc nhiéu tac gia nhac
dén trong y vin nhu cua Pollack, Gaustaud. Mic du sé ca phai can thiép phau thuat thé thay tinh
trong nhom nghién ctru nay rat it, nhung c6 thé giai thich rang vai viéc kiém soét tot dudng mau,
laser hoang diém trudc phiu thuat, cing véi k¥ thuat phaco 1a ki thuat mo thé thay tinh it gay

t6n thwong cau trac nhan cau nén khong gay ra bién chung.



Nhiéu tac gia ciing nhan manh rang nhat thiét phai diéu tri laser truéc khi phau thuat thé
thay tinh nham tranh bién ching phu hoang diém
4.2.2. Tinh trang bong dich kinh sau

C6 12 mét phat hién bong dich kinh sau, trong d6 d6 4 mat di phau thuat thé thay tinh. Tuy
nhién, vai tro cua bong dich kinh sau, nhu 1a két néi hoang diém — dich kinh van con dang tranh
cii. Hikichi thay rang bong dich kinh sau ¢6 lién quan v&i viéc 1am thoai trién phu hoang diém mot
cach tu nhién. Trong khi Nasrallah it thiy bong dich kinh sau trén phu hoang diém do DTD. Tinh
trang bong dich kinh sau dugc mot sb tac gia trén cho 13 ¢6 lién hé véi phu hoang diém, trong khi
d6 nhiéu nghién ciru dinh lugng cac cytokine nhu angiotensine Il hay VEGF trong dich kinh caa
mat phi hoang diém c6 bong hodc khong bong dich kinh sau déu cao hon binh thudong, nhung lai
khong c6 su khac biét gitra hai nhom trén.
4.2.3. Thé phit hodng diém

Hinh thai pht hoang diém khu tr chiém da s6, 77,1% (84/109 mit) trong nhém bénh nhan
nghién ctru. Piéu nay ciing phi hop Vi tiéu chuan lya chon bénh nhan nghién ciru 1a nhitng mét
mac bénh vong mac DTD khong ting sinh giai doan sém va vira. Mic du phu hoang diém cé
phat trién & giai doan bat ky cua bénh vong mac DTD, nhung phi hoang diém lan téa va dang
nang 1a chi dau cua giai doan nang cia bénh. Phu lan téa chiém 16,5%, con lai 1a phu dang nang
chiém 6,4%. Trong nghién ctru cia Klein, nhém méac DTD sém c6 ty 1¢ phi hoang diém dang
nang 7% cao hon so v6i nhém miac TP mudn ty 1é phu hoang diém dang nang 1a 2%. Nhan
dinh vé phu hoang diém dang nang, nhiéu tac gia cho 1a it lién quan don thuan dén bénh DTD,
chi khoang 20% sb ca mac. Tuy nhién, pht hoang diém dang nang dugc nhac nhiéu nhu 14 bién
ching sau phau thuat thé thity tinh trén bénh nhan DTD. Michini thiy rang ty I¢ phu hoang diém
dang nang sau phau thuat thé thuy tinh trén bénh nhan DTD cao hon han so véi nhém ching
khong mic DTD, sau 3 thang 1a 65% so v&i 33%, sau 1 nam 1a 24% so vdi 0%
4.2.4. Tinh can xirng Ciia phit hoang diém gida hai mat trén ciung bénh nhén

Ty & phu hoang diém & ca 2 mat trén cung bénh nhan chiém téi 70,3%, dic biét 39 bénh
nhan c6 phu hoang diém cung thé ¢ ca 2 mat, cho thy tinh cin xing cta phu hoang diém do
DTD.

Tinh can xtng & hai bén mit cua phu hoang diém duoc nhiéu tac gia nhic dén, dac biét
trong truong hop phu hoang diém lan téa. Piéu nay cho thiy vai tro cua bénh toan than anh

huong téi phu hoang diém ciing nhu cac ton thuong vong mac DTD khac, dic biét tinh can xtng



ctia phu hoang diém hay gip & bénh vong mac DTD giai doan ting sinh, tirc 1a giai doan nang
cua bénh 1y toan than.

Trai lai, nghién ctu cua Klein lai cho két qua ty & bi phu hoang diém & ca hai bén thap
hon, 17% & nhém mac DTD sém, 32% ¢ nhém mic DTD mudn. Co thé giai thich 1a Klein phat
hién bénh sém hon, theo ddi ngay tir khi vira biéu hién bénh, va do d6 bénh 1y toan than ciing
con & mic do vira va nhe dé c6 thé anh huong gay bién ching dén vong mac noéi chung va ving
hoang diém noi riéng.

4.2.5. Dic diém thj luc trude diéu tri

Phan 16n mét nam trong nhom thi lyc thap dudi 20/50. S6 mat c6 thi luc tir 20/50 dén dudi
20/25 nam chu yéu ¢ nhom phu khu tra. Dac biét thi luc cao > 20/25 rét it (2 mét), chi nam ¢
nhom phu khu tra. Nhitng mat thi luc cao diéu tri sém khong chi nham phong tién trién giam thi
lyc ma con cai thién chic nang nhu bot 16a mat.

Theo nghién ctru ETDRS, thi luc cia nhom phi hoang diém véi bénh vong mac DTD sém
con cao hon, 43% sb mit c6 thi huc > 20/25, 41% s6 mat thi lyc trong khoang 20/50 — 20/25, chi ¢6
16% s mat c6 thi lyc < 20/50. Pay 1a nhom bénh nhan twong duong v6i nhém bénh nhéan trong
nghién cttu ciia chung t6i, nhung véi phan bd thi luc ¢6 xu hudng cao hon. Dé giai thich su khac
biét nay, trudc hét 1a do kha nang phat hién bénh som cuta cac tac gia Hoa Ky so véi diéu kién &
Viét Nam. Bénh nhan BTD ¢ Viét Nam thudng dén muon, khong theo ddi vdng mac dinh ky,
khong phat hién ngay thoi diém mo mat va khong duge kham ngay boi chuyén gia vong mac
bTb.

Ciing theo nghién ciru ETDRS, can thiép sém & muc thi lyc tét hon tir 20/20 trg 1én chiém
t6i trén 50% s truong hop. Chinh vi lwa chon thi luc ban dau cao nhu vay, nén chi c6 16% sb
mat trong nghién ciru nay cai thién thi lyc. Diéu nay ching té muyc dich cua laser trong ETDRS
1a gifr thi luc hién tai. Cac tac gia cho rang & nhém mat phi hoang diém c6 thi luc cao nay, néu
doi dén khi thi luc bat dau giam sat thi kha ning phong ngira cta laser hoang diém khong con
nira, tham chi con c¢6 kha nang maét thi luc.
4.3. KET QUA PIEU TRI LASER HOANG PIEM TRONG PHU HOANG PIEM DO
bTD
4.3.1. Két qud vé thi luc

Thi luc cai thién rd rét nhat sau 1 — 6 thang, c6 xu huéng giam dan tir 9 — 12 thang. Diéu

nay co thé Iy giai 1a do tién trién duc thé thuy tinh. Puc thé thay tinh trén bénh nhan DTP 1a bién



chung thuong gap. Bién ching duc thé thay tinh con gap trong diéu tri laser, dic biét laser quang
déng toan vong mac (scatter). Tunc thay thi luc cai thién cao nhat vao 18 tuan sau diéu tri

V& nhom phu khu tra, thi lyc ting trén 5 chit chiém 56% sau 1 thang. Két qua nay kha
quan so Véi cac thé phu con lai, va sau 12 thang 1a 46,4%. So sanh véi két qua nghién cau
RESTORE, khong c6 cai thién thi luc trong nhém phu khu tri dugce diéu tri bang laser don
thuan. C6 1& 1a do viéc lva chon phan nhém bénh nhan ban dau, cac tic gia di khéng chon vao

phan nhom nay cac mit c6 thi lyc thip, dan t6i két qua thi luc cai thién it.



Trong do6, voi nhom két qua tt duoc tinh véi thi lc cai thién > 5 chit, thi lyc caa nhom phu
lan téa va dang nang duoc cai thién tét nhat vao thang thir 6, ¢ téi 52% sé mit c6 thi luc ting trén
5 chit, trong khi d6 thang thir 12 thi lyc cai thién it nhat 36%. Dang cha y 1a s mat c6 thi lyc ting
it hodc khong tang & nhom nay cao, chiém 68% sau thang thir nhét, 52% sau thang thtr 3,48% sau
thang thir 6, 60% sau thang thir 9 va 64% sau 12 thang. Thi lyc cia nhém phu khu tra cai thién tét
S0 Véi cac nhom con lai. Thi luc cai thién trén 5 chit chiém téi 56% ¢ thang tht nhat, 54,8% &
thang thu 3, 53,6% ¢ thang thir 6, 50% ¢ thang thr 9 va 46,4% vao thang thur 12.

Trong nghién ctru trén phu hoang diém lan téa ctia Lam, thi khong ¢6 su cai thién thi luc ¢
moi thoi diém theo ddi khi diéu tri don thuan laser dang luéi, trong khi nhém mat diéu tri phoi
hop laser va tiém triamcinolon ndi nhén thi lyc ¢é ting nhe & tuan thir 2, 4 va 9 so vai trudce diéu
tri.

Két qua thanh cong cao hon so vdi cac tac gia trude do, duoc giai thich 1a do ddi twong
nghién cttu chon ¢ giai doan sém hon, mot phan do kha ning diéu tri PTD da c6 nhiéu tién bo, it
gdy ra cac ton thuong thir phat hoac tién trién tu nhién ctia bénh vong mac DTPD.

Trong nghién cau ETDRS, vi muc dich 1a duy tri thi luc, véi 43% s6 mét c6 thi luc >
20/25, 41% sb mat thi luc trong khoang 20/50 — 20/25, chi ¢6 16% s6 mat ¢ thi luc < 20/50, nén
két qua cho thay nhan manh & muc duy tri thi lyc trén 50% sé mat, mac do cai thién so Vi
nghién ciru ctia chiing toi thoat nhin khong cao nhung c6 thé dugc dién giai 1a do yéu tb thi luc
truge diéu tri da cao.

Trong nghién ciu RESTORE, véi phan nhém phu khu tra, thi lyc trung binh céi thién sau
12 thang diéu tri don thuan bang laser (52 mat) khong kha quan, duéi 5 chit (ETDRS). O phan
nhom phu lan toa, diéu tri bang laser dang luéi ciing cho két qua cai thién thi luc twong ty (0 chi
ETDRS).

Trong nhanh diéu tri laser caa nghién cru BOLT, 5,3% s6 mit dat két qua ting > 15 chi,
V6i 7,9% tang trén 10 chir. Két qua nay kha quan hon so véi nghién ctru RESTORE, nhung c6
hoi thap hon so véi nghién ciru ciia chiing t6i (11,9 va 11%).

Véi két qua cia nghién ciru READ2, 3,6% sd mat dat két qua ting > 15 chir sau laser 6
thang, sau 24 thang 1 2,9%. Néu tinh s6 mét dat két qua ting > 5 chir thi sau 24 thang dat tGi
47%, gan voi két qua cia nghién ciru cia chung toi. Nghién ciru READ2 d chi ra rang két qua

diéu tri laser theo thoi gian vuot troi so véi diéu tri bang tiém ndi nhén ranibizumab.



Trong nghién cttu DRCR-Net, véi thoi gian theo dbi tir 2 — 3 nidm, cho thdy véi diéu tri
laser don thuan, trong nam dau cho két qua 15% s6 mat c6 thi luc cai thién > 15 chir, sau 2 nim
14 18%, sau 3 nam s6 mat c6 thi luc cai thign > 10 chit 1a 44%.

Nghién ctru Da Vincy theo ddi trong 52 tuan, cho thdy tai tuan tha 24, sé mét cai thién thi
lyc > 10 chir sau diéu tri laser 1a 32%, > 15 chit 1a 21% . Két qua nay cao hon trong nghién ctu
clia chuing t6i, sau 6 thang diéu tri két qua twong tmg 13 24,7% va 11,9%.

Trong mét sé nghién ctru vé laser khac, cho thdy xu huéng chung 1a tranh bién ching
giam thi lyc do phul hoang diém, véi 50 -80% sé mat duy tri dwoc thi luc
4.3.2. Két qud thay doi d¢ day vong mac trung tam trén OCT

Vi ky thuat theo doi phu hoang diém bang OCT, c6 thé phét hién dugc thay ddi do day vong
Mac trung tAm t&i 5 pm. Vi ban chat phi hoang diém kha 6n dinh, viéc vong mac ty giam phu trong
thoi gian ngan trén 30 pum rat hiém Xxay ra, nén viéc quan sét thay doi bé day vong mac trung tAm trén
OCT c6 gia tri cao vé do nhay. Ngay sau 1 thang diéu tri, c6 thé thiy do day vong mac trung tam
giam trén 50 pm.

Nhom phu khu tri ¢6 két qua vé gan gia tri trung binh nhat 276,36 + 20,86 um (gia tri
trung binh ctia véng mac trung tim do bang OCT 13 256 um). Pay la két qua 1y tuong trong diéu
tri phu hoang diém, véi hy vong dua vong mac ving hoang diém tro vé trang thai giai phau gan
V61 binh thuong.

Tir thang tht 9 dén thang tha 12, d6 day véng mac trung tdim do bang OCT ¢ ca hai nhom
gan nhu khong thay doi, diéu nay cho thay két qua diéu tri giam phu vong mac di on dinh sau 9

thang.



C6 5 mit trong nghién ctru c6 chiéu day vong mac giam so vé6i théng sé binh thudng, sau
thoi gian theo dai 12 thang. C6 thé gia thuyét 1a tién trién teo vong mac ving hoang diém trén
mét c6 phii mén tinh, kéo dai. Nhan dinh nay ciing dugc dua ra boi Lam D. S. Tac gia khac cho
rang tudi cao ciing 1a yéu té gy ra teo vong mac.

4.3.3. Bién chitng sau diéu tri phi hoang diém bang laser

Tuy laser vdng mac 1a k¥ thuat twong ddi an toan, nhung khong phai 1a k¥ thuat hoan toan
vO hal.

Bién chung trot biéu mé giac mac hay gip trén bénh nhan mic DTD ndi chung. C6 thé giai
thich vi ddc diém I6p biéu mo giac mac dé bj ton thuong cua bénh nhan TP, do bién di ciu tric
mang day va hinh thai t& bao biéu mo, dan téi rat dé troc biéu mé giac mac, dic biét dudi tac dung
cua thude té tra mat va tac dong trén bé mat nhin cau.

Bién chiing dau nhirc mat sau laser ma khong c6 ton thuong giac mac chiém khong nhiéu,
chi ¢6 12 trudong hop. Pau nhirc nay s& hét sau nghi ngoi, giai thich, tra nwéc mat nhan tao ma
chua c6 truong hop nao phai dung thudc giam dau. Bién chung nay hay duoc dé cap dén trong y
van, c6 thé 1a do kich thich thé mi khi dat kinh tiép xtic dé lam laser.

Khong gip cac bién ching ning khac trong khi lam laser nhu cham vao foveola, xuat
huyét dich kinh - vdng mac.

4.3.4. Méi tuong quan giita thay doi thi luc va dé day véng mac trung tam trén OCT

Qua danh gi4 bién r, mdi tuong quan giira cai thién thi lyc va giam do day vong mac trung
tam trén OCT lién quan khong chat ché, cao nhat & thoi diém bat dau nghién cau r = 0,341. Két
qua nay tuong tu V4i nghién ciru cua Hee vai r = 0,45.

Diéu nay cho thay danh gia két qua diéu tri van phai dya vao mirc do cai thién thi luc 1a
chu yéu, két qua do do day vong mac trung tdm trén OCT dung dé tham khao.

4.3.5. Vé két qua diéu tri bo xung va cdc théng sé trong diéu tri laser

C6 6 mit c6 chi dinh diéu tri bd xung laser, vai 4/6 c¢6 két qua. Tét ca 4 ca diéu trj lai thanh
cong déu ¢ thé phu khu tra, trong khi 2 ca phu lan téa mic du hét do dich & vi phinh mach méi
nhung thi luc van khong cai thién.

Chi dinh laser bé xung sau 3 thang vé két qua thi luc ting < 5 chit, ton thuong trén vong
mac ving hoang diém khong rat bot hodc con phat trién thém, ngoai ra c¢6 tham khao két qua
OCT nhu d6 day vong mac trung tdm c6 ting thém khong. Viéc laser bé xung sau 3 thang, nham

tranh viéc cac vét dbt laser lan sau tring vao cac vét ddt trude, qua d6 phong ngira dugc bién



chtng tan mach hac mac. Néu 6 thang sau diéu trj lan thir 2 khong dat két qua s& c6 két luan 1a
diéu tri that bai.

Mot sb tac gia khac lai dira vao sy thay ddi chiéu day vong mac trung tim do biang OCT
nhu tiéu chudn dé diéu tri bé xung laser ngay. Trong nghién citu PKC-DMES Study Group,
nhém tac gia dua ra tiéu chudn 13 khi chiéu day vdng mac trung tim do bang OCT ting tir 100
um tro 1én can phai diéu tri laser b xung ngay.

Trong khi do, tiéu chudn dé laser bd xung trong nghién ciru ETDRS 14 xuat hién ving do dich
m&i quanh hoang diém (3000 um tir diém trung tAm).

Vé thong sb diéu tri laser, nghién ctru ciia ching t6i str dung nang luong laser khoi dau cao
hon so véi nghién ctiu cia ETDRS va Olk (50 mW so v6i 10 mW). C6 thé 1a do loai laser ching
toi sir dung 1a laser 532 nm, thong s6 khac véi laser cac tac gia khac sir dung 1a laser argon hoac
krypton. Tuy vay ning luong trung binh cta chung t6i thap hon da sb céc tac gia khac. Trong
laser dang luéi cai tién, sb vét dbt laser ludi cua chung t6i twong ty cia Olk nhung it hon nhiéu
S0 véi s6 vét dét trong quy trinh chuan caa ETDRS. S6 vét dt giam di do khong bao phu hét
quanh hoang diém, ma chi tap trung tai ving vong mac phu. Uu diém caa phuong phap 1a khong
nhitng lam giam ton hai hac vong mac, ma con 13 bao ton dugc bo soi than kinh gai thi - hoang
diém. S6 vét @t trong laser khu tréi lai phu thudc vao ting truong hop cu thé, sb ving vi phinh

mach c6 do dich va kich thudc cua xuat tiét cing.

KET LUAN
1. Pic diém 1am sang cia phu hoang diém do dai thao dwong

- Ty 1& phu khu tra chiém da s 84/109 mit (77,1%), phut dang nang chiém 7/109 mit (6,4%) va
pht lan téa chiém 18/109 mét (16,5%)

- S6 bénh nhan bi hai mat chiém 45/64 (70,3%); s6 bi mot mat chiém 19/64 (29,7%), trong
d6 s6 bi bénh vong mac DTD tang sinh ¢ bén mat con lai chiém 5/19, 2 mét con lai bi glocom
tan mach.

- Thi luc cao (tir 20/25) cua bénh nhan phu hoang diém chiém 2/109 mat (2,4%), chi ¢
nhom phu khu tra. Thi lye trung binh (tir 20/50 — 20/25) chiém 33/109 mat (30.3%). Thi lyc thap
(< 20/50) chiém 74/109 mét (67,9%).



- D6 day vong mac trung tim do bang OCT trung binh trén bénh nhan phu hoang diém 1a
345 £ 57,69 um, trong d6 phu dang nang va phu lan téa d§ day vong mac trung binh l1a 403,52 +
61,27 um, phu khu trtt 46 day vong mac trung binh la 327,58 + 43,66 um
2. Két qua diéu tri phu hoang diém

e Laser ¢ hiéu qua chung trong diéu tri phu hoang diém: két qua thi lyc ting trén 5 chi
chiém 54%, két qua giam phu vong mac trung tam do béng OCT dat trung binh 65,01 + 45,05
um.

e K&t qua tot nhit trong nhém phu hoang diém khu trd, thi lyc ting 15 chix chiém 14,3%,
cao nhat & thang thr 3 sau diéu tri, d6 day vong mac trung tdm giam trung binh 60,22 + 37,5 pm.

e Trong phu dang nang va phu lan téa, két qua thi luc khong cai thién chiém 64% sau 12
thang diéu tri, 3o day vong mac trung tim giam trung binh 81,12 £ 62,61 pm.

e Laser bd xung cho 6 mat, dat hiéu qua trong 4/6 mat.

e Diéu tri c6 hiéu qua nhat & nhém bénh nhan c6 thi luc cao trén 20/50, vi vy nén khuyén
c4o bénh nhan dén kham va diéu tri sém

e Bién chung hay gap nhat 1a trot nhe gidc mac sau laser chiém 21,7%, dau nhirc mat
khong co ton thuong gidc mac sau laser chiém 10,4%, déu khoi hoan toan sau theo ddi va diéu
tri.

e Khong c6 bién chimg laser vao foveola va khong c6 bién chirng mudn nhu seo laser lan

rong vao ving fovea, xo hoa dudi vong mac hay tan mach hac mac.

INTRODUCTION

Diabetes is a metabolic disorder disease that very common in Vietnam and in the world.
Incidence of this disease increases rapidly following to high living standard. WHO estimated at
2000, 171 million and at 2030, 366 million people have diabetes worldwide.

In Vietnam, incidence of diabetes is trend up rapidly. According to a survey of Ta Van Binh
et al (2003), prevalence of diabetes is highest in urban area 4,4% and nationwide prevalence is

2,7%. According to another survey of NEH in 2010, nationwide prevalence of diabetes is 8%.



If left untreated, diabetes can cause many complications, especially diabetic macular edema.
Diabetic macular edema is a complication of diabetic retinopathy and a leading cause of
blindness. In USA (1994), among the overall diabetic population is 5,8 millions, the number of
diabetic macular edema up to 565.000. In Vietnam, up to now, no data for diabetic macular
edema, but the number of people with diabetic macular edema is likely to increase as diabetes

becomes more common.

Diabetic macular edema may be present at any stage of diabetic retinopathy, but more
common in the early stages, so that early diagnosis and treatment proved the effectiveness for
vision restoration, visual impairment prevention especially laboring age patients, and improving
life quality of the patients. The appropriate treatment prevent also disease evolution to late
stages, that to have reduced the progression to severe visual loss.

Management of diabetic macular edema by laser photocoagulation has been applicated in
8"decade of last century in the world. In USA, with a giant, multicenter research — ETDRS
(Early Treatment Diabetic Retinopathy Study Research Group), have proved the effectiveness
of laser photocoagulation for diabetic macular edema treatment.

However, up to now, in Vietnam, not have yet research on diabetic macular edema.

For that, we have conducted this research for two objectives:

e To descript clinical features of diabetic macular edema.

e To evaluate results of diabetic macular edema treatment by laser photocoagulation.

NEW CONTRIBUTIONS OF THE THESIS

e In Vietnam, it is the first research of diabetic macular edema treatment by laser
photocoagulation, throughout proved that the effectiveness and sustainability of laser treatment

for almost of eyes with diabetic macular edema.

e This research had found that the eyes with local diabetic macular edema have best

response to laser treatment.

e This research had compared the correlation between the visual acuity improvement and

central retina thicness by OCT changing.



STRUCTURE OF THE THESIS
The dissertation consists of 103 pages, in addition to the introduction, conclusions and
recommendations, the thesis includes four chapters: overview in 34 pages, subject and methods in 13
pages, results in 30 pages, and discussion in 22 pages. Thesis has 31 tables, 16 charts, and 26

pictures. References include 138 Vietnamese, French and English documents.

CHAPITRE 1: OVERVIEW

1.1. ANATOMY - PHYSIOPATHOLOGY OF MACULA
1.1.1. Fonctional anatomy of retina and macula
1.1.2. Position of macular and the cell composition in macular area

1.1.3. Retinal and macular circulation

1.1.4. Hemato-ocular barrier

1.2. DIABETES MELLITUS AND HIS COMPICATIONS:
1.2.1. Overview of the diabetes mellitus

1.2.2. Diabetes situation in the world and Vietnam

1.2.3. Diabetes pathology

1.3. DIABETIC MACULAR EDEMA

1.3.1. Overview of diabetic macular edema

1.3.2. Physiopathology on diabetic macular edema

1.3.3. Clinical fearture of diabetic macular edema

1.3.4. Paraclinical diagnosis methods

1.3.5. Treatment methods for diabetic macular edema



1.4. LASER TREATMENT FOR DIABETIC MACULAR EDEMA 1.4.1. Brief history of
medical laser

1.4.2. Laser photocoagulation for treatment of macula
1.5. RESEARCHS ON LASER FOR TREATMENT OF DIABETIC MACULAR EDEMA

Chapter 2: SUBJECTS AND METHODS

e Subjects

Diabetic patients diagnosed by the Dept. of Diabetology, Bach Mai hospital or the National
Hospital of Endocrinology, visited in the VNIO from 11/2007 to 12/2013

e Inclusion criteria

e Patients who have been diagnosed diabetic macular edema from ETDRS criteria, with
VA >20/400

e Accept to paticipate in research

e General conditions: patients who have been well controlled for HT, cholesterolemia, and
glycemia with HbAlc < 10%
e Exclusion criteria
e General conditions: uncoporated patients, have allergic history with fluorescein
e Ophthalmic conditions:
+ Opacity of ophthalmic transparent milieu
+ Have any previous treatment
+ Aphakia or cataract surgery < 3 months
+ Acute infection of eyeball or of eye lid
+ Retina or macular pathology: NPDR at severe stade or PDR, ischemic maculopathy,
macular lesion with traction, AMD, RVO, BRVO
e Methods:
2.2.1. Study design: interventional case series
2.2.2. Sample size and sample selection

sample size = 108 eyes, in reality, 109 eyes involved



2.2.3. Study equipment:

- ETDRS chart, trial set

- Goldmann tonometer

- Mydiatic drug: Mydrin-P

- Slit lapm Inami

- Indirect lens Volk

- Goldmann contact lenses 3 mirrors and 1 mirror

- Volk centralis contact lenses
2.2.4. Study implementation

Patients examination

e History

e Clinical exam

e Paraclinical exam: OCT, FFA, glycemia test

e Diagnosis of DME and classify of DME form

Laser treatment. Pupil dilated by Mydin-P, seating in front of laser machine with front and
chin rest, topical anesthesia by dicain 2%. The doctor sitting opposite, checking and setting of
parameter of laser machine in standby mode. Laser contact lenses putting in cornea of treated eye
through methylcellulose. Matched with FFA and OCT images of treated eye. Switched on laser
machine in ready mode and perform macular photocoagulation following each form

e Local DME: focal direct technique

e Diffuse DME: modified grid technique

e Cystoid DME: modified grid technique

Data collect and Result assessment:

Collect of data: BCVA and OCT at time: 0 (baseline), 1 moth, 3 months, 6 months, 9 months,
12 months after treatment.

Assessment:

Following BCVA

- Excellent: BCVA improve > 15 letters

- Verry good: BCVA improve 10-15 letters

- Good: BCVA improve 5-10 letters

- Fail: BCVA improve <5 letters



OCT:

r : the correlation between BCVA and OCT at same time

Complications:

e Corneal erasion

e Ophthalplegia without corneal lesion

e Foveal burning

e Foveal scar

e Choroidal Neovaissaux

e Subretinal fibrosis

* Criteria of assessement:

e Treatment as sucessful result with BCVA at good, very good and excellent level.

e Treatment was fail with BCVA improve <5 letters

- Complications were recognised as corneal erasion, ophthalplegia without corneal lesion, foveal
burning, foveal scar, choroidal neovaissaux, subretinal fibrosis.
2.2.5. Data analysis

Results were analyzed and assessed by SPSS sofware.

BCVA were compared between 0 (baseline), 1 month, 3 months, 6 months, 9 months, 12
months after treatment; by paired t-test.

Central retinal thickness mesured by OCT were compared between 0 (baseline), 1 month, 3
months, 6 months, 9 months, 12 months after treatment; by paired t-test.

The changing of BCVA and central retinal thickness mesured by OCT were correlationally
compared with r variable.

The qualified variables as age, gender, type of diabetes, duration of diabetes disease,
complications were presented by percentage.

2.2.6. Ethics of research

CHAPTER 3: RESULTS

Research was conducted in 109 eyes (64 patients).



3.1. GENERAL FEATURES OF PATIENT GROUP
3.1.1. Age
Age of our group of patients from 39 - 80 years old, with 43,1% < 60 years old
3.1.2. Gender
Female 40/64 patients
3.1.3. Type of diabetes
Type 11 is predominant 62,5%
3.1.4. Duration of diabetes onset
Almost of DME patients having duration of diabetes onset from 5 - 10 years (medium 9,6
years)
3.1.5. HbAlc index
HbA1lc index average is 7,92%
All of eyes in patient having HbAlc < 7% were local DME, regarding the eyes of difuse and

cystoid form were in patient group having HbAlc > 7%

3.2. CLINICAL FEATURES OF DME
3.2.1. BCVA at baseline
BCVA follows clinical form of DME

BCVA 24- <65 65- <80 >80 Total
Formof DME | N % n | % N | % | N %
Cystoid 6 857 | 1 | 14,3 0 0 7 100
Diffuse 18 100 | O 0 0 0 18 100
Local 50 59,5 | 32 | 38,1 2 2,4 84 100
Total 74 67,9 | 33 | 30,3 2 1,8 | 109 100

3.2.2. Duration of VA decreasing

Almost patients were visited when VA decreasing from 1 — 6 months, and local DME was
in majority. VA decreasing more than 1 year occurred only in the eyes with diffuse and cystoid
DME.

3.2.3. Lens and PVD status



Lens and PVD (posterior vitreous detachment) status

Lens — PVD Percentage%
Pseudophakia 9 8,25
P1 32 29,36
P2 37 33,95
Cataract
P3 19 17,43
P4 0 0
Lens 8 7,34
PVD
Pseudophakia 4 3,67
Total 109 100

3.2.4. Forms of DME:

Local DME were in majority 77,1% (84/109 eyes), diffuse DME 16,5%, and cystoid DME
6,4%.
3.2.5. Bilateral feature:

Almost patients have bilateral DME (70,3%)

3.3. RESULTS OF TREATMENT OF DME BY PHOTOCOAGULATION LASER

3.3.1. Results on BCVA

Results of BCVA is calculated by ETDRS letters, comparing between the time of 1¥month,
3" month, 6™ month, 9™ month, 12" month after treatment with baseline (0).

After 1 month of treatment, BCVA improves 8,07 + 7,62 letters ETDRS, and BCVA in local
DME group improves significally (8,81 = 7,41 letters) better than other groups (5,6 = 7,95
letters) (p<0,0001).

After 3 months of treatment, BCVA improves than point after 1 month (8,52 + 8,00 letters
ETDRS), BCVA in local DME group improves significally (8,71 + 7,81 letters) better than other
groups (7,88 £ 8,76 letters) (p<0,0001).

After 6 months of treatment, BCVA improves 8,20 + 8,13 letters ETDRS, commencing to
slighly decrease than point of 3 months, BCVA in local DME group improves significally (8,43
+ 7,82 letters) better than other groups (7,44 + 9,22 letters) (p<0,0001).



After 9 months of treatment, BCVA improves 7,44 + 8,65 letters ETDRS, continues to
decrease than point of 6 months, BCVA in local DME group improves significally (7,83 + 8,38
letters) better than other groups (6,12 £ 9,58 letters) (p<0,0001).

After 12 months of treatment, BCVA improves 6,74 + 8,86 letters ETDRS, continues to
slighly decrease than point of 9 months, BCVA in local DME group improves significally (7,40
+ 8,64 letters) better than other groups (4,52 + 9,41 letters) (p<0,0001).

3.3.2. Results of BCVA improving levels

Best result of BCVA improving received in points of first and third month, and after that
slighly decreases from 6" month; indeed the eyes that have been improved better than 5 letters
(sucessful treatment)were 50,5%, 53,2%, 52,1%, 47,7% and 44,1% respectivement at points of
first month, at points of first month, 3month, 6™ month, 9" month and 12" month after treatment.

Best result of BCVA of diffuse DME and cystoid DME group improving received in point of
6"month, with 52% of eyes have been improved better than 5 letters (sucessful treatment),
regarding the worst point of 12"month 36% of eyes have been improved better than 5 letters.
Insisted that the proportion of failure of treatment of theses groups were higher, 68% at point of
first month, 52% at point of 3" month, 48% at point of 6™ month, 60% at point of 9" month and
64% at point of 12" month.

Result of BCVA of local DME group improving better than others, with 56% of eyes have
been improved better than 5 letters at point of first month, 54,8% at point of 3" month, 53,6% at
point of 6 month, 50% at point of 9" month and 46,4% at point of 12" month. BCVA improving
decreases for time.

3.3.3. Results of CMT mesured by OCT

In point of 3" month, CMT decreasing better than first month (60,8 + 45,38 pm), local DME
decreases 54,4 + 35,43 um, other groups decreases 82,4 + 66,55 pm.

In point of 6™ month, CMT decreasing better than 3" month (61,31 + 46,18 pm), local DME
decreases 56,4 8 + 37,47 um, other groups decreases 77,52 + 66,23 um. CMT decreasing was not
consist, wether CMT of local DME decreases, CMT of the other groups were slighly increases
regarding in point of 3" month (326 vs 321,12).

In point of 9" month, CMT decreasing was better than in point of 6™ month (63,91 + 44,22
um), local DME decreases 58,84 + 36,90 um, other groups decreases 80,92 + 60,83 um.



In point of 12" month, CMT decreasing continues (65,01 + 45,05 um), local DME decreases
60,22 + 37,50 um, other groups decreases 81,12 + 62,61 um. The remarkable point was that CMT
of local DME returned asymtotic normal value: 267,36 + 20,86 pm (normal CMT mesured by OCT
is 256 pum).



From the 9" month to the 12" month, CMT mesured by OCT of whole groups almost
unchanged, such CMT values after treatment from the 9™ month not significally changed.
3.3.4. Complications of laser photocoagulation

e With total 115 sessions of laser (109 eyes and 6 eyes needs additional second
intervention), complications counted on interventions of laser. Shows only complication post-laser
as corneal erosion with 25/115 interventions of laser, managed by lubricant eye drop, after that
corneal lesions would epithelizated 2-5 days after. Other minor complication was ophthalplegia
without corneal lesion shows 12 cases (10,4%).

The other complications were not showed.

3.3.5. Technique, laser parameters and additional laser

With total 109 eyes, we had been treat 115 laser sessions, 6 eyes received additional laser.

We were using focal direct technique in 84 eyes (local DME), modified grid technique in 25
eyes (cystoid and diffuse DME). With additional laser treatment for 6 eyes, we were using focal
direct technique for new leakage.

6 eyes wich needs additional treatment 3 months after the first laser, whom detected new
leakage from new microanevrysm. 4 eyes haves BCVA improving, were local DME. The 2
others were diffuse DME, also their new leakages were treated but BCVVA were not improved.
3.3.6. The correlation between BCVA and CRT changing

The correlation between BCVA and CRT mesured by OCT results showed no strong
correlation. The variable r was highest in the time before treatment 0.341 (p < 0.0001), the
lowest after 1 month of treatment 0.193 (p < 0.044).

CHAPTER 4
DISCUSSION

4.1. GENERAL FEATURES OF PATIENTS RESEARCH GROUP
4.1.1. Age

The age of the study patients, ages 39-80, in which 45.4% of patients under 60 years of age,
in the age of labor. Overall this is a burden on economic - social. This is also consistent with the

statement of Klein.

4.1.2. Gender:



The proportion of male / female is 24/40, showed a higher proportion of women, which is
consistent with the rate of diabetes in Vietnam and the world in general. The proportion of male
patients with diabetes was higher in younger patients, but the percentage of women predominate
over age 60. More on the author assumed the role of gender in the promotion of DR. According
to Nielsen, the role of women seems to aggravate the disease, could be the role of female

hormones.

Similar to our study, the rate of DME was dominant in female, according to R. Klein and

colleagues.
4.1.3. Type of diabetes, duration of diabetes detection and time detection of macular edema

According to our research, diabetes detection time average of 9.6 years longer than Klein. In
the study of Kiein, duration of diabetes detected an average of 8.4 years, which suggests that

improvements in glycemia control and the management of systemic complications.

Diabetes detection time is also an important factor in detecting macular edema. In diabetes
type | early-onset (at age 30), almost in the early years did not happen macular edema. In
contrast, should be examined immediately for detect macular edema in patients with diabetes

late-onset, especially type I.

Duration of DME is also a predictor of treatment outcome. However, in this study, to
determine the history of time of DME is difficult precisely because many confounding factors,
especially diabetes do not have the habit of routine eye examination.

Longer duration of DME occurs in diffuse and cystoid DME group, with 8/8 eyes lasting
over 12 months. This result is consistent with the statement of Bresnick. According to
Pendergast, though not determine the exact time of macular edema, but be consistent, most

patients with diffuse DME describe the loss of vision more than one year.
4.1.4. HbAlc

In the group of patients studied, patients with HbAlc < 7% usually occur local DME, while
the group with higher HbA1c trend consistent with diffuse and cystoid DME.

This observation is consistent with the statement of Klein that the prolonged hyperglycemia
situation causes significant macular edema. The research of Klein said HbAlc decreased 1%

may reduce the incidence of macular edema after 10 years to 25%.






4.2. CLINICAL FEATURES OF DME
4.2.1. Lens situation

9 eyes of pseudophakia, which one eye occurs diffuse DME, but all had been surgery 6
months before. The author refers to the worsening macular edema or cystoid macular edema

after cataract surgery.

There were two eye which had been operated cataract to glass after 6 months follow-up,
however, these eyes haves had posterior sub-capsule cataract P4. With the majority (68%) of
eyes with typical cataract of diabetes, is posterior sub-capsule cataract. So, with prolonged
follow-up period, plus age of most patients studied over 60 years, the role of cataract surgery to
these cases is important, not only to improve visual acuity and visual function, but also create
favorable conditions for the monitoring and additional interventions if necessary. Both two cases
have improved vision after surgery, and no complications such recurrent macular edema and
worsening of diabetic retinopathy. This is complication wich a number of authors have referred
to in the literature as Pollack, Gaustaud. Although the number of cataract surgery in the study
group was small, but it can be explained that with good control of glycemia, macular laser before
surgery, along with the technical specifications phaco surgery can minimized structural damage

to the eye should not cause complications.

Many authors also emphasize that necessarily laser treatment prior to cataract surgery to

avoid complication of macular edema.
4.2.2. PVD status

There are 12 eye detection PVD, in which there were 4 pseudophakic eyes. However, the
role of the PVD, as vitreous -macular connection is still controversial. Hikichi noticed that PVD
associated with natural regression of macular edema. While Nasrallah observed uncommon
PVD on DME. These authors assumed the status of PVD associated with macular edema,
whereas many quantitative studies of cytokines such as angiotensine Il or VEGF in the vitreous
of the eye with macular edema with or without PVD are higher than normal, but there is no
difference between the two groups (PVD- and PVVD+).

4.2.3. Forms of DME

Morphology of focal DME is majority, 77.1% (84/109 eyes) in the group of studied patients.

This is consistent with selection criteria of patients studied is the eye with non proliferative



diabetic retinopathy in early and moderate stages. Although macular edema may develop at any
stage of diabetic retinopathy, but diffuse and cystoid DME is a sign of advanced stages of
diabetic retinopathy. Diffuse DME accounted for 16.5%, rest can be accounted for 6.4% in cystoid
DME.

In the study of Klein, the rate of cystoid DME in diabetes young- onset is 7%, higher than
this rate in diabetes late-onset (2%). Comments on cystoid DME, many authors are less related to
diabetes alone, only about 20% of cases. However, cystoid DME prompted much as possible
postoperative complications of cataract surgery in diabetes patients. Michini found that the
proportion of cystoid DME after cataract surgery in the diabetes patients significantly higher
than the control group did not have diabetes, after 3 months was 65% compared with 33%, after

1 year was 24% compared with 0%.
4.2.4. Bilateral feature

Percentage of macular edema in both eyes on the same patient accounted for 70.3%,

especially 39 patients with same form of DME in both eyes, showing symmetry of DME.

Symmetry on either side of the eye for macular edema are many authors mentioned,
especially in the case of diffuse DME. This suggests that the role of systemic disease affecting
the macular edema and other diabetic retinopathy lesions, particularly symmetry of macular
edema is common in proliferative diabetic retinopathy, ie the period severe stages of systemic

disease.

In contrast, the study of Klein results incidence of macular edema in both side lower, 17% in
early-onset diabetes group, 32% in the group with late-onset diabetes. A possible explanation is
Klein had earlier disease detection, tracking since the disease has manifested, and therefore also
the general disease was in mild to moderate and may affect retinal complications to the general

and macular complications in particular.
4.2.5. BCVA at baseline

Most eyes in the group have BCVA less than 20/50. The number of eyes with BCVA from
20/50 to 20/25 is mainly local DME. Especially number of eyes with BCVA > 20/25 is very rare
(2 eyes), is only local DME. The eyes with good vision are highly recommended early treatment
not only in order to prevent progression of vision loss, but also improve the function as less

dazzled.



According to ETDRS, BCVA of macular edema group with early diabetic retinopathy was
higher, 43% of eyes with > 20/25, 41% of eye sight in about 20/50 - 20/25, only 16% of eyes
with BCVA < 20/50. This group of patients is equivalent to patients in our study, but the
distribution of vision tends better. To explain this difference, primarily due to early detection of
the American authors compared the conditions in Vietnam. Patients with diabetes in Vietnam
often visited late, no periodic monitoring of the retina, not discovered at right time and by right

specialist.

Also according to the ETDRS, early intervention at a good vision of 20/20 or higher
accounted for 50% of cases. Therefore the choice of the initial vision of treatment so high, so
only 16% of eyes in this study to improve BCVA. This proves that the purpose of the laser in
ETDRS visual acuity is kept current vision. The authors suggest that in the group of eyes with
macular edema with high vision, if wait until eyesight began to decline, the ability of prevention

of macular laser no longer even have the ability to vision loss.
4.3. RESULTS OF TREATMENT OF DME BY PHOTOCOAGULATION LASER
4.3.1. Results on BCVA

BCVA improvement was most pronounced after 1-6 months, decreasing from 9-12 months.
This can be explained by the progressive cataract. Cataract in patients with diabetes are common
complications. Complications of cataract was found in laser treatment, especially retinal scatter

laser. Tung see the highest vision improved in 18 weeks after treatment.

Regarding the focal DME group, BCVA improves 2 5 letters after 1 month 56%. This
positive result compared to the rest can match, and after 12 months was 46.4%. Compared with
the results of RESTORE study, no improvement in visual acuity consistent focal group treated
with laser alone. Probably due to the selection of initial patient subgroups, the authors did not

choose in this subgroup of eyes with low vision, resulted in improved visual acuity less.

In particular, the group of diffuse and cystoid DME, best improvement on BCVA at 6"
months, up to 52% of eyes, while the 12" month, BCVA improved at least 36% of eyes.
Notably, increased acuity of eyes with little or no increase in this group is high, accounting for
68% after the first month, 52% after the first month 3.48% after 6 months, 60% after 9 months
and 64% after 12 months. Consistent BCVA of local DME group improved compared with the



other groups. Visual acuity improved 2 5 letters accounted for 56% in the first month, 54.8% at

3" month, 53.6% at 6™ month, 50% at 9" months and 46.4% at 12" months.

In studies of diffuse macular edema of Lam, there is no improvement in sight at all times to
monitor the laser treatment alone grid, while the combination of laser eye treatment with
intraocular triamcinolone injections, BCVA has increased slightly in week 2, 4 and 9 than before

treatment.

Our successful outcome compared with the previous authors, is explained by the study
subjects selected at an earlier stage, partly due to the treatment of diabetes has made progress,

causing little damage secondary or natural progression of diabetic retinopathy.

In the ETDRS, because the purpose is to maintain eyesight, with 43 % of eyes with BCVA >
20/25, 41% of eye with BCVA in about 20/50 - 20/25, only 16% of eyes haves BCVA < 20/50,
the results show that the emphasis in maintaining visual acuity in 50% of eyes, the degree of
improvement compared with our study is not high at first glance but can be interpreted as due to

weak factors vision before treatment was also high.

In the RESTORE study, consistent with local DME subgroup, mean BCVA improved after
12 months of treatment with laser alone (52 eyes) is not satisfactory, less than 5 letters (ETDRS).
In accordance diffuse DME subgroup, grid laser treatment also resulted similary in improved
BCVA (0 ETDRS letters)

In laser treatment arms of the BOLT study, 5.3% of eyes achieving > 15 letters increase, with
7.9% increase over 10 letters. The result is better than the RESTORE study, but slightly lower than in
our study (11.9 and 11%).

With the results of the READ2 study, 3.6% of eyes achieved results increases > 15 letters
after laser 6 months and 24 months is 2.9%. If we increase the number of eyes achieving > 5
letters, after 24 months was 47%, close to the results of our study. READ2 Research has shown
that laser treatment results over time superior to treatment with intraocular injection

ranibizumab.

In the DRCR — Net study, the follow-up period of 2-3 years, shows with laser treatment
alone, in the first year to 15% of the eye results have improved vision > 15 letters, after 2 years is

18%, after 3 years of improving eye vision was 44% > 10 letters.



Research Da Vincy follow-up for 52 weeks, showed that at 24 weeks, improve eye vision of
> 10 letters after laser treatment was 32 %, 21% > 15 letters. This result is higher than in our

study, after 6 months of treatment results was 24.7% respectively and 11.9%.

In some other studies of laser, showing the general trend is to avoid complications due to

macular edema, with 50 -80% of the eyes to maintain eyesight.
4.3.2. Results of CRT mesured by OCT

With technical diagnosis for macular edema by OCT, can detect changes central retinal
thickness to 5 um. Given the relatively stable macular edema, retinal order to reduce swelling in
the short time of 30 um is rare, so the observed change central retinal thickness on OCT with
high value of sensitivity. Shortly after 1 month of treatment, may see the central retinal thickness

reduction of 50 um.

Local DME group in line with results close to the average value of 276.36 = 20.86 um (the
average value of the central retina measured by OCT was 256 um). This is the ideal results in the
treatment of macular edema, hoping macular region of the retina taken back to the state close to

the normal anatomy.

From 9"month to 12" month, the CRT measured by OCT in both groups almost unchanged,

which suggests that treatment results reduce swelling of the retina was stable after 9 months.

There are 5 eyes in the study retinal thickness decreased compared with normal parameters,
the following follow-up period of 12 months. It can be hypothesized that the progressive retinal
atrophy in the eye macular edema with chronic prolonged. This observation was also made by

other authors Lam DS that advanced age is also a factor causing retinal atrophy.
4.3.3. Laser complications
Although retinal laser technique is relatively safe, but the technique is not entirely harmless.

Complication common is corneal epithelium erosion in patients with diabetes in general.
Can explain the characteristics of corneal epithelium vulnerability of people with diabetes,
because structural changes basement membrane and epithelial cell morphology, leading to easy
peeling corneal epithelium, especially under the influence use of anesthetic eyedrops and impact

on the ocular surface.



Complications after laser such eye pain without corneal accounted for no more, only 12
cases. Soreness will go away after resting, explain, investigate artificial tears that no case shall
analgesia. This complication or referred to in the literature, can be stimulated ciliary putting
contact lenses for laser.

No other serious complications encountered while working as touching laser foveola, vitreo

— retinal hemorrhage.
4.3.4. The correlation between BCVA and CRT changing

Through evaluating the variable r, the correlation between improving visual acuity and
reduced central retinal thickness mesured by OCT are not closely related, the highest at the start
of the study r = 0.341. This result is similar to the study of Hee with r = 0.45.

This suggests evaluating of treatment outcome remains to be based on the level of visual

improvement, results based on measured central retinal thickness on OCT for reference.
4.3.5. Laser parameters and additional treatment

Indication for additional laser if results after 3 months of increased visual acuity < 5 letters,
lesions in the macula of the retina does not shrink or even develop, in addition to reference
results as central retinal thickness have not increased. The laser additional 3 months, in order to
avoid the next time the laser sting insect bites in advance, thereby preventing complications
choroidal neovascularization. If 6 months after 2nd treatment results will not reach a conclusion

as treatment failures.

Some other authors based on changes in retinal thickness measured by OCT as the central
criterion for additional laser treatment immediately. In the study PKC - DMES Study Group, the
author sets the standard when the central retinal thickness measured by OCT increased from 100

micrometers or more need additional laser treatment immediately.

Meanwhile, additional standards for laser research is ETDRS appear newer leakages around

the macula (3000 micrometers from the center point).

About laser treatment parameters, our study uses start laser energy is higher than of the
ETDRS Research and Olk (50 mW compared to 10 mW). May be the lasers we use the 532 nm
laser, laser parameters different from other authors using argon or krypton laser. However, the

our average energy lower than most other authors. In modified grid laser, grid laser shoots of



ours and Olk are similar but much less than the number of shoots in the ETDRS standard
procedure. Reduced number of shoots by not covering all around the macula, which focused on

the edema area of retina.

The advantage of this method is not only reduces chorio- retinal damage, but also preserve
the nerve fiber bundles papilledema - macula. Number of shoots in focal laser in turn depends
on the specific circumstances, some regions of the aneurysm with the size of the detector and

service hard exudates.

CONCLUSIONS
1. Clinical feature of diabetic macular edema

- 77,1% of eyes with local form of diabetic macular edema (84/109 eyes), 6,4% of eyes with
cystoid form (7/109 eyes) and 16,5% of eyes with diffuse form (18/109 eyes).

- 70,3% of patient who have bilateral diabetic macular edema (45/64 patients); 29,7%
unilateral (19/64 patients).

- 2,4% of eyes with excellent VA (visual acuity) — >20/25 (2/109 eyes), only in local form
group. 30.3% of eyes with good VA (from 20/50 to under 20/25) (33/109 eyes). 67,9% of eyes
with poor VA (under 20/50) (74/109 eyes).

- Retinal central thickness (RCT) measured by OCT is 345 + 57,69 um per average, RCT in
group of cystoid form and diffuse form is 403,52 + 61,27 um, RCT in group of local form is
327,58 £ 43,66 um per average.

2. Results of diabetic macular edema treatment by laser photocoagulation
e Laser photocoagulation proved the effectiveness for diabetic macular edema treatment:

number of eye with VA improved more than 5 letter ETDRS haves 54%, RCT measured by OCT
reduced 65,01 £ 45,05 um by average.

e Best results for treatment in local diabetic macular edema group, number of eye with VA
improved more than 15 letter ETDRS haves 14,3% in the third month after treatment, RCT
measured by OCT reduced 60,22 + 37,5um by average.

e In the cystoid and diffuse form group, number of eye with not improved VA haves 64%,
RCT measured by OCT reduced 81,12 £ 62,61 um by average.



e Most common complication is corneal erosion after laser session (21,7%), eye pain
without corneal erosion after laser session haves 10,4%, all of them were recovered completely
after several days. Not found any severe complication as laser burn in foveola, subretinal

fibrosis, chorio-neovacularization.



