Ocular manifestations of systemic diseases part I : retinal diseases
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Diabetic retinopathy

anuralnAvevem (retinopathy) ﬁafﬂumazamsﬂcffaumawaamﬁaﬂﬁwﬂﬁ'ﬂaﬂ“lué’ﬂaﬂiimmmmﬁ”wﬁﬂ
fladugau (IDDM, type 1) uas wiiafi lifisdugdu ( NIDDM, type 1) uaziluawmgddaiilddihemmum
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vinmsAneu szeznalumsthodulsamnubanueils sstadnTemalumsifa retinopathy uin
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uusihldsasadanseslsa diabetic retinopathy (DR) lugile NIDDM wuiiitl85un1s3iiese iifesnn
fhenmensomzihonumaeddouing 185 ums3tese dauludihe IDDM uuzihldasnmmely 3 Tudald
msiiade  dnsnlinudid DR uuzhlfasnanihusziedudedilar 1 ad flhoummidensss aasldsums
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1. Nonproliferative diabetic retinopathy (NPDR)

maldeundaameaneinesusnga nuh ssRamsnundaves  capillary endothelial basement
membrane sywpiimsgadevessiuan pericyte vinamitnasaion dewaliinamsudivesrasaiden tazing
M3 lilswesvesnaoaidon (Microaneurysm) aiuun luszozisuusnil dns1ndae ophthalmoscope  azwu
microaneurysm 1& Taaiuilugauaadng Usnamem

demivveasaifon capillary w3e microanurysmuisasnnsgiiansuanvesrasaidoen  tazyinliil
ideavenlurem Tasdriumisvesdoniioonegluduiidendnadn ( inner nuclear wie outer plexiform) sxffuidon
fieen dnumznauniens iFenh dot wie blot hemorrhage luvazfideniioonu3nasu nerve fiber layer
anvazdludulunuien Fean flame-shaped w3e splinter hemorrhage iesnnsizosveusadlusuiies
vl retinal surface

anuAnUnAvesrmitvasadondi i masaGuves voavateennnnaoaien 1ih ey luresssnaradues
a1 mMAamsumvesem wazlasmmzodgaduiams v agaguinaavessen ( macular edema)
winlidihetinsueuiivanadld  veamarfidreenainvasadendioninlfifansazauvesluiulusea Tasile
asazmiuilugadivdes fenn1 hard exudate

Taoazl msastnvearlugilie NPDR sznuaili microaneurysm, retinal hemorrhage, hard exudate
uaz macular edema uazannsoutis NPDR eenldiflu 3 5202 muanuzuussveslsa Idun mild moderate uaz
severe NPDR Taggandiunazmsnszaiedives retinal hemorrhage

ludiheiidhgszes severe NPDR uazﬁmiaqﬂmmaﬂﬁﬂumﬁu wiuiimsgaduvesnasaiden (capillary
occlusion) MM platelet adhesion uaz aggregation saunumsina progressive basement membrane
thickening vhl¥ina retinal hypoxia aman msasamluszezil szwuh vasadealimsaadnniy (vascular
tortuousity) w3efinsTiluflunszihe (venous beading) fianwiinlnAvesnasaideauns capillary fiens intra-
retinal microvascular abnormalities (IRMA) uage1avzwu cotton wool spot Fuiavin microinfarction u
u nerve fiber layer nmisasaomy retinal sign saq zﬁﬁwﬁnﬂuﬁmmwmaﬁauﬁ Tsamdsduiudigssessunsoi
Send  proliferative diabetic retinopathy (PDR) wnmsfinumudt 40% wvesdilhedi 1@sumsiaesuindu
severe NPDR aziimsgnaw/lihilu PDR aeluszozina 1)

2. Proliferative diabetic retinopathy (PDR)

Tusverdl sxifluszeziiv ldfihegadensueaiivediunnounsziiimuen’ld wuduileiia retinal ischemia
mﬂﬁﬁuﬁ}am winldiiamsafrvaeaden lnifiddnyazueni (neovascularization) Favzn l§isnuseun
optic disc (neovascularization of disc, NVD) Wieduidun ves retina (neovascularization elsewhere,
NVE) waamﬁaﬂﬁﬁmJﬂaﬁﬂzag'u'%muﬁamawamuazuﬂqﬁq"lﬂmu posterior vitreous surface

waoaEoa it diamnsanuiidumisauguean'ld 1wy 1w surface weq iris (neovascularization of
iris, NVI) w3e 137 angle (neovascularization of angle, NVA) seihlfiiannzdediu (neovascular
glaucoma) umsndeuaiuun’la

msifia  neovascularization thugeiuRnainmsi hypoxic retina fnsaduensifiguauiind

vasopermeability wag angiogenesis factor ¥u dedvuesansmariininuiuneavesnumsinalia DR laun basic



fibroblast growth factor, insulin-like growth factor, vascular endothelial growth factor (VEGF) uaz
beta isoform of protein kinase ¢
11199910 NVD waz NVE dunasadeanveuun Jaunamsanvialdie wazvilviiideasonauun Tasideai

panvzognasne posterior hyaloid surface vouifum uazegntiae internal limiting membrane vesvea ¥
Iiwdusneas boat-shaped Sund1 pre-retinal hemorrhage luuesseniimsuanvesnasadon 1y lnidu
a1 shldiRannzdensenluthiuauiadu (vitreous hemorrhage) rdeafioenlutSinannerwilidihogadonis
voadiu TasReounaula

defimsauiivveslsadeldesn waeaidenlmifinaiy wnszquliinamsad fibrous tissue luusnw
IndiReafunasaidennuin danendwziamsnadives fibrovascular tissue meanil uazihlfinamsvgaaenuedto
a1 wila tractional retinal detachment ‘1§

Tagargimsnstavem luszez PDR i swwuhil new vessel, vitreous hemorrhage, pre-retinal
hemorrhage, fibrovascular membrane uag retinal detachment Aatu g
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1. msmupuszavihmaluden

minmsAnefizend1 The Diabetes Control and Complications Trial (DCCT) wua1 msniuguszay

3 '

hmaedaninsa Tudihe IDDM wzsaeansasudeslumsifa retinopathy uasaisaamsgnamveslsaldlugie
fifi retinopathy eguds wu aamsgnawveslsalihifluszez severe NPDR waz PDR saufsanlomalumsiia
macular edema (el suieusumssnuumuilng )

wenmntnMsAnEndmuT advanced diabetic retinopathy sineeduniussu msiicardiovascular risk
factor ¢eq Aihefidlu PDR aefinnudsslumaifalsanasaideaialy Tsanasaidonluaues Tsa'lane uaz ms
RERel) qqs'ﬂgu
DCCT duwandldiiiut msanszduimaluden hifiswsaamsmanizumsndeunea dimunsoanms

ina end organ complication saufis nephropathy neuropathy wag cardiovascular disease a1

2. msSnmndanauaes

fihefiinmsueuiiuanasnin nne macular edema (Aavuléiiaszos NPDR naz PDR)ae Id5umssninTag
msBauaaawe (macular laser photocoagulation) lugsdumisinuniinmsiFuvenihesnuninnaeaien iile
qmaﬂ%ﬁ“&u w30 gaung ldausa macula (eadu dumia fovea) AnuTmsuay viomndsu

dilheszezr PDR  agldsumsinnlasmsduames luuumem nsgaeian 'l (panretinal  laser
photocoagulation, PRP) s1uau 1000 — 2000 9a Taoriuaiunsananseyan optic disc uaz major temporal

vascular arcade wu1 mendimssuarses lualsuammnzanudlnzannsasili neovascular tissue dovine’lalld



4 1 a J S o [ o 4 a A
Iﬂﬂﬁfﬁ]'ﬂ MIBUAroI1JuNMTIIaIe0MILNaIU ‘Vlﬂ‘l;’f}aﬂﬂ'ﬂﬂﬁ@\iﬂﬁiﬂﬁﬂ\ﬁlﬂ\? DONWIAU LA LIJGHI“]JW%N UDIIDA

uaz Moigaszaamsaieensiiguaviiaiiu angiogenetic stimulus

3. MsEaam
msrdaeniiumesn (vitrectomy) agsilusiend vitreous hemorrhage &1 conservative treatment
ud ludvues uay MIwtuMIHIReM LiedansoasnRananAauuKIaAas9em lusienil  tractional retinal

detachment ritel¥ea3 1004

4. nnaﬂmséﬁfliﬂmgr’éum (intravitreal injection)

TagudinsAnniinuh mssaniinuaudady anti-VEGE @ lluhdua wu ranibizumab uas
bevacizumab TiszTemni nazaunsatinnldsaulumssnudile diabetic macular edema uaz filao PDR 119
51018

wennil msaa intravitreal steroid w triamcinolone aetonide fnuhannsasisaansuuvessem

18udileiis diabetic macular edema isuriu

Hypertensive retinopathy
manfasulasvesrem 1nlsaanuduTaiags annsaueen Ididu 2 dszian fe
1. manfasunlasnnmaiia arteriolar sclerosis

Tagia Tmsiiamsvunda (thickening) uaz ufa (fibrosis) veanaenidon arteriole Fsi3sn1 arteriolar
sclerosis wﬁw’ﬁgummﬁssumﬁafjuﬁ’alﬁaawquwﬂsﬁu HANYIN mazmmﬁuTaﬁmqqwfﬂuﬂﬁaﬁﬁmﬁﬁﬂﬁgﬁﬂmazﬁ’ﬁn
1 ilensrndie ophthalmoscope dnwws fivsuendil arteriolar sclerosis Lﬁﬂ%u@"lﬁ’mﬂ manlasuulasves light
reflex veavasaidon arteriole uazmsu/denuilasves arteriovenous (AV) crossing

vomluaulnd iieasnadie ophthalmoscope szifiu retinal arteriole fignuas la (transparent) uaz
fifaidonsdmely uasiiazfoundum (ight streak)  azinmnmmzdauiiIfwesmisvasaidion (convex wall of
the arteriole) udiileifia arteriolar sclerosis 4u ¥l central light reflex ey audleihuniud

seumile azdiu light reflex sisanunfisvesvaeaidon Gondnuaiziinuiiin copper-wire arterioles udiiie
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arteriosclerosis Wlumniuizes light reflex vzanasauweshimiuae tazimiuvasadeaiidoonuunu Sennzil
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7 silver-wire arterioles awiuifSinaves arteriolar sclerosis uvzanegny soznandly tazanuguuse voq
anuauTaragaludihonaazsie
A A a - 49! o Y a o oA A a Y ' A
mannasadeauauna sclerosis yuerinlinalyring i vaeadeauailinsneat Nk ILiaoARoA
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@1 (arteriovenous crossing) tiesanmisnasaideaiudeing linavasadoad sldmiuvuiavesvasaoasm
A %’, = - - A o 1 A [ - [ 1Y) - 1 a A d
vinaiuduuavas (nicking) luvazivaeadeadidiuiey distal aeganaiivez dilate ninlnd Tusreiidluguuss

AV nicking 1 1viiAa branch retinal vein occlusion annnld

2. manfasunasan anuduladiaiigesuu (elevated blood pressure)



msgﬁugﬂﬂﬁummﬂ’Jmﬁuiaﬁm:ﬁﬂﬁlﬁﬂmi‘wm‘h (constriction) wssvaoa@oalA Feziatulug
fuiie Wiemavuiin 18 TuseiifimaiivvesnnusuTafinlusedufizuussesrufioundu  (diastolic pressure
1A 120 mmHQ) i l¥ifa fibrinoid necrosis vesmisvasaidon vi1le1nasrany hard exudates, cotton-
wool spot, flame-shaped hemorrhage wazTuunanseerany retinal edema Tunredumiiald Tusrefindis
Tafingeunaudsszau malignant hypertension agwuiiinsuauves optic disc mileniinulu papilledema 18

o6 Isiammsideunlasweedefinatulumefifl acute severe hypertension dafindrudniu e1vez
“l:ixﬁﬂﬁﬁual,uiwﬁﬁmmﬁuiaﬁmqammu w3eludgeeny ieannd arteriolar sclerosis fatuuds Tasnsmudas

udadrvuvemimasadonszdluditleanu lilina fibrinoid necrosis

anvazmenainves hypertensive retinopathy
1. Chronic hypertensive retinopathy

fiholavaulnges hilonsAalndmerdumsueuiin  easinvemazwundl  retinal  arteriolar
narrowing #mswasunilasves arteriolar light reflex sawwnu AV nicking wazeiswu blot retinal
hemorrhage 1az cotton wool spot lauasineziisiuauliun

2. Malignant hypertensive retinopathy

fi)ae malignant hypertension (systolic BP>200 mg w3e diastolic BP>140 mg) azumuumnndaie
pim3thafsy e wunmdou wieduaslild minsieseavzwy severe retinal arteriolar narrowing, disc
edema, retinal or macular edema, hard exudates, cotton wool spot nszaiweduas nerve fiber layer
hemorrhage ‘14

Classification

Classification fiienldlumsuisszavves hypertensive retinopathy ieg 2 szun ldunves Keith-
Wagener-Barker classification ssamanuagniunaiinves hypertension uag arteriosclerosis wh13donu uag

vo1 Scheie classification waenniaesdIuesnaNiu

Keith-Wagener-Barker classification
Group1  Mild to moderate narrowing or sclerosis of the arterioles

Group 2  Moderate to marked narrowing of the arterioles
Local and/or generalized narrowing of arterioles
Exaggeration of the light reflex
Arteriovenous crossing changes

Group 3  Retinal arteriolar narrowing and focal constriction
Retinal edema
Cotton-wool patches
Hemorrhage

Group 4  As for Group 3, plus papilledema



Scheie classification
Hypertension
Grade 0  No changes
Grade1  Barely detectable arteriolar narrowing
Grade 2  Obvious arteriolar narrowing with focal irregularities
Grade 3  Grade 2 plus retinal hemorrhages and/or exudates
Grade 4  Grade 3 plus papilledema
Arteriolar sclerosis
Grade0  Normal
Grade 1  Barely detectable light reflex changes
Grade 2  Obvious increased light reflex changes
Grade 3  Copper-wire arterioles

Grade 4  Silver-wire arterioles
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Central retinal vein occlusion

fio maziiinseaduvesns lwaidewdenly central retinal vein fiszduves lamina cribosa ainnmsifia
thrombosisluduiden  fiheszumuunnddisermsanindoundu Tasunzdudiufeon uazlifiomstiaiiudie
m’;zﬁdau”mﬂjﬂzwﬂué’ﬂaﬂﬁﬁmqmﬂﬂ’h 50 111 naziinezfiasuidoetun medusremusunsaudas 18un Ay
Tafinge v waz atherosclerotic cardiovascular disease auq lugtheoussowuhdniusiu Tsafifiaam
Antlndveadiaiden (blood dyscrasia) wieanuduveudeags (hypercoagulable state) wennINEIMIT M3l

pre-existing open angle glaucoma dluihsadssmemidnyesnilalumana central retinal vein
occlusion (CRVO)
fiho CRVO agiiszsuaoaanns deoruiluldnud Andndiioudnios lilaudia hand movement asivve

Y 9 J
a1 WU ImsvereaazaafeInInIuvesnasaidendl (dilated tortuous veins) fiideasennszisagnli/luve

a1 (retinal hemorrhage) saunu msuauves optic disc, retina uaz macula uazerawu cotton wool spot 18



CRVO aunsauisesn laiflu 2 siia muanugunsaazmsduiivueslin fe
1. Nonischemic CRVO (wje¥odun 15u partial, incomplete, threatened)

I oA 9 ' ' o Aa Y 1 = Aad 4
Aunquininnuguusvedlsatosni wun myautiulsavesdihelunguil dszua 1 1y 3 aglimeanauu an

1 Ty 3 sfimemnsiinazimdoss iameauegas ldanasiil macula edema vi3e progress 1iiflu ischemic CRVO

2. Ischemic CRVO (w%s’f}a%uq wu severe, complete, hemorrhagic)

=1

wj’ﬂaﬂiuﬂ@jnﬁi}ﬁs:ﬁuawmﬁaﬂmadnum as19veazwu U retinal hemorrhage wag cotton wool
spot $1uaumnegiialal sineznundl afferent pupillary defect Tumdsiifidam luszezaon wwwuiil nasaiden
senlnyiiusnw optic disc uaz retina (NVD, NVE) FuRaiumondannmsiia retinal ischemia wenvniinuh
fhennnn 60% azRavasaidensenlmiiiuiim iris uaz angle wagvilidadeiiu wiafienh neovascular

glaucoma (NVG) s mainia NVG sinvzinanielu 3 @euusnuasninmaina CRVO diuuauiienn one
hundred day glaucoma
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MnMsAnEIUN Mmssaaes luuean nszaeian 1 (panretinal laser photocoagulation, PRP) u
#1lae ischemic CRVO vzietloanumsiia NVI, NVA naz NVG awun'ld

' Y

Tunsaindihena NVG yundimssnynzilsznoulidis mssnumderulasnmsldeaaninusua souiums
"o o adq g Y Yy Yy o & Y Yo a ¢ oA o A 3 a
iaaaannuaumlunsainldewdr lildwa  wazdihesuiluded]dsumssaames PRP wwdernu iongadimaina

Y ] Y
new vessel yulwi uazyih livasadonlninnavuudidlerelald

Acquired immunodeficiency syndrome

AIDS fhulsaRaidehsa firel¥iRanuinlndves immune system lusnme uazreliifamsanielsn
wieima malignancy weriialdie arwiadndneminylduesludilhe AIDS I§un  HIV retinopathy,
cytomegalovirus retinitis, Kaposi® s sarcoma wewlasne, dry eye anuAnnfednsuiinusesawn 1dun
herpes zoster w3o herpes simplex keratitis, conjunctival microangiopathy, syphilitic wag toxoplasmic
uveitis we retinitis venmniidteniianufiminAvesnsueaiin awaem wie msnasnarfnnAnnAIAANG

v central nervous system 18" luunieutiaznaniunmz Isamesemiinuiosludile AIDS
HIV retinopathy

Aannanuialnd veanasadeadng Tuvea Mlasranuanuialnavesvesuedasu cotton wool
spot, microaneurysm, retinal hemorrhage, telangiectatic vascular change
retinal cotton wool spot Aasnmsdiimsgaduues retinal capillaries wazvihliinamsazanvos

axoplasm luswmiisves retinal nerve fiber layer lugilhe AIDS ionmsgadunavin microthrombi Mifiaain



antigen-antibody complex uag fibrin awmsdAnymus wnna1 so % vesdile AIDS azwy retinal cotton
wool spot & retinal hemorrhage e1vvziidnsaxiilu flame-shaped, dot w3e blot hemorrhage uazwu'ld
szanm 20%

filho AIDS #ii HIV retinopathy Tavaaulngee hifiensiaaaanianlag uaz lisuiludeslimssnm

Cytomegalovirus(CMV) retinitis
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CMV dluaumgues ocular infection fnuldvesiiga uazfluaunaiididy vesmafamuealudie

AIDS msiia retinitis smnie CMV iinszinaludiheniiszauves CD4 lymphocyte cell Tudeaiosnit so

cells/mm?
anuAnnAvesrenIamsaae CMV azlisnsazidluuuy necrotizing retinitis Tasanuiaidndaingo
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Sudundiulaveweanld dnpuzhasonuziuvesidmrisiia retinitis Tdnwaziiludun swnull retinal
9 1

hemorrhage uaz hard exudate luusassznunimssnauvesaen liaunyusvesrasaiaon nisenan frosted

branch angiitis

fumisiifa retinitis szveneseenliiFes wiilemanuiialndasasinm optic nerve waz macula 39w
& fihevsliszaumsuoufiuiianad]] e Tsaimsduiiude 5o Hefiqa vemiiifa retinitis szgninareuasie’ly
(retinal atrophy) uaﬂfﬂm‘ﬁ‘u'aﬂﬂ%y”eﬁwuiwmﬂLﬁﬂg%ﬂmmmﬁ]am wazinavenvigaasn (rhegmatogenous retinal
detachment) awun'la

msinm Usznendre  mstluilgiduiudiheTaemsl highly active antiretroviral  therapy
(HAART) sawfumslindnhimiteimese CMV ldud msliia ganciclovir wie foscarnet wie
valgancyclovir mavasaidead lufiheuissewidenldmsiam ganciclovir wie foscanet Whluhiium (
intravitreous injection) umunisaammasaiden nislinduie CMV Sdedlideiiodllauntiseslsaluseni:
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