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A Case Report: Prostaglandin Associated Periorbitopathy in Patient with

Short Term Fixed-Combination Prostaglandin Analogs Use

Ravivarn Jarukasetphon, M.D., Anuwat Prutthipongsit, M.D.,

Thipnapa Patthanathamrongkasem, M.D., Mrinmoyee Bordoloi, M.D.,
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Introduction
Purpose: To report, with supporting photo-
documentation, a case of travoprost-induced

prostaglandin-associated periorbitopathy (PAP)".

Case Report: Retrospective and observational chart
review with photo-documentation of clinical features
of prostaglandin-associated periorbitopathy resulting
from fixed-combination of 0.004% travoprost and
0.5% timolol use. Our report shows the early onset
clinical presentation of PAP* from travoprost. This
patient developed blepharoptosis, deepening of superior
fornix eyelids skin darkening, inferior scleral show
and relative enophthalmos after a usage period of one

month.

Conclusions: Travoprost can cause early onset of
PAP", although many literatures suggested that it
had lower severity and longer latency of onset than
those with bimatoprost. Besides cosmetic appearance
problems, PAP* also involves in uncontrolled elevated
intraocular pressure (IOP)’ from tight lid syndrome
and inferior visual field defect from ptosis. Clinicians
should be aware of these side effects and monitor for

signs periodically and inform each patient about them

before prescribing especially in all cases of unilateral

glaucoma.

Keywords: PAP, Prostaglandin, Latanoprost,
Bimatoprost, Travoprost, Ptosis, Orbital fat atrophy

Introduction

Presently there are prostaglandin analogs and
prostamide in clinical use, including 0.005 % latanoprost
(Xalatan®)*, 0.004% travoprost (Travatan®)*,
0.03% bimatoprost (Lumigan®)9, 0.12% and 0.15%
unoprostone (Rescula®)”

A newest drug, 0.0015% tafloprost (Taflutan®,
Saflutan®, Taflotan® and Tapros®)8, had also
been introduced to this group. Hollo and Aihara
have highlighted the fact that® these groups of most
efficacious ocular hypotensive agents are now generally
considered as reasonable for first-line treatments.

One of these ocular adverse effects that should
be concerned by all ophthalmologists is Prostaglandin-
Associated Periorbitopathy (PAP).* The former name
of PAP* was Deep Superior Sulcus Syndrome, with
acronym DUES standing for Deepening of Upper
Eyelid Sulcus.*



©
2/\¥

O\
“iprpes®

This case report shows an early onset of clinical
presentation of PAP* from fixed-combination of 0.004%

travoprost and 0.5% timolol (Duotrav®)"

Case Report

A 50-year-old Thai woman came into Thammasat
Eye Center’s outpatient department with chief
complaint of an acute redness and blurred vision in the
left eye for one week.

Her symptoms also included headache and nausea
vomiting. The underlying disease was dyslipidemia.
She had no family history of glaucoma and never
received any ocular surgery or eye trauma before. She
denied any history of long-term steroid usage via all
route.

The first eyes examination revealed that her visual
acuity (VA)was 20/70 PH” 20/20 in the right eye and
20/70 PH NI’ in the left eye. The intraocular pressure
(IOP)” were 24 mmHg in the right eye and 36 mmHg.
in the left eye. The right cornea was clear, but left
had generalized microcystic edema with scattered iris
pigment at the endothelium. Both anterior chambers
were shallow centrally and peripherally.

Gonioscopic examination revealed both angles
were closed grade 0 according to Modified Shaffer
grading classification system'® with high peripheral
anterior synechiae (PAS)10 around 270 degrees in the
right eye and 360 degrees in the left eye. Pupils were
3 mm with normally react to light in the right eye and

6 mm with semi-dilated configuration in the left eye.
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She had mild nuclear sclerosis in both eyes. Right cup
disc ratio was 0.8 and Left cup disc ratio was 0.7. Both
macula and retina were normally examined.

The first impressive diagnosis in this case was
acute angle closure glaucoma (AACG)'with pupillary
block (PB)" in the left eye and chronic angle closure
glaucoma (CACG)’ in the right eye.

The definite treatment in this case was laser
peripheral iridotomy (LPI)". This patient had received
LPI’ to both eyes and she was treated with planned
phacoemulsification with intraocular lens implantation
with goniosynechialysis'* by Barkan surgical goniolens '
in the left eye.

The eyes examination in one-week follow-up visit
after LPI’ to both eyes revealed that VA® were improved
t0 20/30 PH’ 20/20 in the right eye and 20/20 in the left
eye. Intraocular pressure in the right eye were 14 mmHg
and 30 mmHg in left eye, which was still high even with
many hypotensive medication usages.

Repeated gonioscopic examination were the same.
The current medications included 3 antihypertensive
and 1 anti-inflammatory medication 1% Pred forte
left eye every 2 hours, 0.15% Brimonidine P left eye 3
times a day, Brinzolamide both eyes twice a day, she
was considered for additional fixed-combination of
0.004% travoprost and 0.5% timolol (Duotrav®)" left
eye before bed.

Three-week after the additional treatment of this
fixed-combination antiglaucoma agent, the clinical of
prostaglandin-associated periorbitopathy in the left eye

was obviously observed as figure 1.
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Figure 1

The left eye has upper lid ptosis, MRDI2 were + 3 mm and MRD22 were + 6 mm, and compared with

right eye, MRDl2 were + 5 mm and MRD22 were + 5 mm. We also found deep superior fornix, inferior

scleral show, periorbital tissue darkening, mild increased prominent of lid vessels and mild lid skin

thickening. Suspected clinical diagnosis was PAP” from fixed-combination of 0.004% travoprost and

0.5% timolol usage.

Planned phacoemulsification with intraocular
lens implantation with goniosynechialysis'> was done
urgently and all antiglaucoma medications were stopped
postoperatively.

Postoperative eye examination revealed VA®
was improved to 20/20 in the left eye. The intraocular
pressure was decreased from 21 to 10 mmHg without

any additional antihypertensive medications.

Figure 2 An obvious improvement of the severity of
PAP in the left eye. Upper lid ptosis was
improved and eye lid skin thickening and
darkening were improved. Deep superior

fornix was improved.

We followed clinical of PAP” closely after she
had stopped all antiglaucoma medications including
the prostaglandin analog. The clinical presentation and
severity of PAP* had slowly improved on 1% week , 4"
week and 10" week postoperative treatment follow-up,

as shown in figure 2 and 3.

Figure 3 On the 4-week postoperative treatment
follow-up, the presentation of PAP* had
gradually disappeared nearly normal when

we compared with the right eye.
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Figure 4
disappeared.

Discussion and conclusion

This paper shows you an example of the clinical
presentation of PAP*, which is a common side effect
of prostaglandinanalogs. Now medication treatment
in glaucoma, first-line options include prostaglandins
and beta-blockers™ depending on issues such as cost,
efficacy, diurnal benefit and compliance.’

Because of prostaglandin analog’s efficacy
and considerable convenience of these once-daily
antiglaucoma drugs, we usually choose them as the
first-lined treatment of POAG and OHT in the term of
no contraindications.’

As we know prostaglandin analogs have the most
efficacy in IOP” lowering when we compare with other
groups of antihypertensive drugs.’

In the part of systemic or ocular side effects, beta-
blockers also have been associated with many adverse
events such as corneal epithelium toxicity, nocturnal
hypotension, breathing difficulties, depression, erectile

dysfunction, and they are contraindicated in patients

On the 10-week postoperative treatment follow-up, presentation of PAP® had almost completely

with asthma, chronic obstructive pulmonary disease
and some type of heart disease.”’ Furthermore, timolol
does not reduce IOP” very effectively in patients taking
higher systemic doses of propranolol or metoprolol.”

Because PGFZalpha’s mechanism is not a
highly selective agonist for the FP-receptor and can
stimulate some specific EP-receptors, such as EP2
and EP4 receptors, which increase outflow facility
from uveoscleral outflow and trabecular meshwork
respectively and also mediate ocular inflammations.’
For this reason, we can expect PGFzalpha to have greater
potential effects than the FP selective agonists used
today while can also lead to greater occurrence of ocular
side effects.

The adverse effects of prostaglandin groups can
be happened in many parts of eyes, which include
eyelid, periorbital fat, ocular surface, iris, anterior
chamber reaction and posterior segment of the eyes
such as macula. All the adverse effects of prostaglandin

analogs were shown in the box below."”
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Blurred vision
Stinging, itching, foreign-body sensation
Conjunctival hyperemia
Increase pigmentation of the iris and periorbital
skin Longer, darker, and thicker lashes
Punctate epithelial keratopathy
Cystoid macular edema
Reactivation of herpetic infection

Facial rash

The term prostaglandin-associated
periorbitopathy, now commonly known, is developed
by prostaglandin analogs. The clinical of deepening of
upper lid sulcus from bimatoprost was first introduced
by Peplinski LS et al. in 2004."* After the introduction,
many glaucoma specialists started to inspect, learn and
report the presentation of this periorbitopathy after

prostaglandin analogs usage.
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The adverse effects of prostaglandin analogs
According to Asia Pacific Glaucoma Guidelines,

2008."

In 2012, Dr. Berke had listed the clinical
presentation of PAP* in his interview” and these
include upper lid ptosis, relative enophthalmos, inferior
scleral show, periorbital fat atrophy, involution of
dermatochalasis, deepening of the upper lid sulcus,
increased prominence of lid vessels and tight eyelids.

These figure 4 and 5 are an example of the
patients with PAP* presentation in our glaucoma clinic

at Thammasat Eye Center’s out-patient department.

Figure 5
associated periorbitopathy in the right eye.

This young female with unilateral secondary glaucoma from retinal surgery presented prostaglandin-
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Figure 6

This middle-age female with unilateral secondary glaucoma from chronic cytomegalovirus anterior

uveitis presented prostaglandin-associated periorbitopathy in the left eye.

Presently, the exact onset of PAP" is still unknown.
In 2004, Peplinski LS et al. reported the earliest clinical
presentation of PAP" was seen in patients who had been
receivingbimatoprost for one month."?

Park J et al had revealed'' mean duration of PAP*
clinical presentation after topical usage was 2.4 + 0.8
years in bimatoprost users, 4.8 +2.3 years in travaprost
users, and 5.9 + 3.6 years in latanoprost users in 2011.

We have chosen and presented the clinical of
PAP’ of this case because of its early onset of clinical
presentation. As the review of clinical presentation of
prostaglandin analogs shows, the onset of PAP* varies
depending on the patient and type of PGA used.*

Although the cause of PAP" is still unclear, we
found many reports about hypothesis causing each
clinical presentation. One mechanism of periorbital
fat atrophy may come from effects on periorbital
adipocyteswas the first introduced by Filippopoulos
etal. in 2008.”

The severity of PAP* have been found in
bimatoprost more than travoprost and latanoprost

4,20

respectively, which supported by Dr. Berke.™

For travoprost, one report from Japan reviewed
2 cases of unilateral glaucoma with clinical PAP*
from travoprost monotherapy for 2 years and returned
to normal after discontinuation of travoprost in
15 months.'**

For the improvement of this symptom, we have
been observing obvious improvements of some PAP*’s
clinical presentation after this patient had discontinued
this fixed-combination of travoprost. There is some
improvement of deepening upper lid sulcus, ptosis
and eyelid skin darkening. We want further follow-up
visits to observe the improvement of these clinical
presentation.

Because we do not have many reportson the onset
of PAP’ from either travoprost monotherapy or fixed-
combination, we still have to find out why it caused the
carly onset of PAP" in this patient. Does this effectalso
involve in the combination of timolol? Does it have
other risk factors? Can we expect complete recovery
from these symptoms? If the answer is yes, how long

is the recovery?
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Ophthalmologists should be aware of the fact
that none of the drugs are the best. This is necessary
in unilateral glaucoma in cosmetic appearance aspect,
tight eyelid due to causing lid tightening and carefully
weighed in those patients with inferior visual field loss
as the development of upper eyelid ptosis artifact.'®

Informing and making patients understand about
their disease are very important, followed by choosing
the right antiglaucoma drugs that can vary vastlyin
each patient.

The right drug is not to be determined only by its
cost and efficiency, but also the suitability of the drug
for each unique patient. Also, the severity of glaucoma,
including type and concentration of active gradients and
preservatives, efficacy in IOP” lowering that compatible
with target IOP” lowering determined by the severity,
tolerated side effects and contraindications, of which
can all produce good persistence and adherence of drug
usage and proceeding to the best quality of life, should
also be taken into considerations.

These are just a part of glaucoma medication that
has significant impact in successful treatment. Coping
with glaucoma, after all, may just boil down to the arts

of communication and prescription.
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Comparative Study of Effectiveness Between Ishihara Color Test

Program from iPad 3 and Traditional Standard Ishihara Test

Nawachon Sirikarnjanapoln, M.D.

Sakchai Vongkittirux, M.D.

Department of Ophthalmology, Faculty of Medcine, Thammasat University

Abstract

Objective: To evaluate the effectiveness between
Ishihara color test program from iPad 3 and traditional
standard ishihara test in screening red-green color

vision defect

Design: Prospective cross-sectional descriptive study

Methods: Students in grade 3-6 of Bengklaoyond
-School, Pathumthani and the relatives of patient in
Thammasat hospital were included in the study. Both
groups were subjected to color vision evaluation by
Ishihara pseudoisochromatic plates (24 plates), color

test application of ipad 3

Results: A total of 350 participants were examined (136
males and 214 females) aged 7 to 85 years . Two (1.5%)
of the male population had red-green color vision defect
tested by standard Ishihara testand five (3.7%) of the
male population had red-green color vision defect tested
by color test application of ipad 3, while none of the
female was found red-green color vision defect by the

both methods.

Conclusion: The application program Ishihara color
test of iPad 3 can use for screening the congenital red-
green color vision defect and should to confirmed by

standard Ishihara test if the abnormality was found.
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Subconjunctival Anesthesia Versus Retrobulbar Anesthesia for Modified

Blumenthal Technique Cataract Surgery in Prapokklao Hospital

Abstract
Objective: To compare result of pain control between
Subconjunctival Anesthesia and Retrobulbar Anesthesia

during Modified Blumenthal Technique Cataract
Surgery

Design: Prospective Randomized Clinical Trial

Method: One hundred and sixty two eyes of 162
simple cataract patients in Prapokklao Hospital were
randomized to receiving subconjunctival anesthesia
or retrobulbar anesthesia before Modified Blumenthal
Technique Cataract Surgery with intracapsular IOL
implantation. Pain scores during cataract surgery of

two groups were evaluated.

msAnmoanIriuaAngulinuamsiaen Subconjunctival Anesthesia uliuuifinuiu Retrobulbar NE e
. o 1w et s . D (O
Anesthesia fumsindinfianszanlauda Modified Blumenthal Technique ey

Paisan Sahapattana, M.D.
Pipat Kongsap, M.D.

Results: One hundred and sixty two eyes were
randomized into two groups, 85 eyes which receiving
subconjunctival anesthesia and 77 eyes receiving
retrobulbar anesthesia. During cataract surgery mean
pain scores of subconjunctival anesthesia group was
31 (SD=25) and retrobulbar anesthesia group was 33
(SD=25) (mean difference score = -2 (95%CI=-9,5 ;
p>0.05))

Conclusion: Subconjunctival Anesthesia provided pain
control equivalent to Retrobulbar Anesthesia during

Modified Blumenthal Technique Cataract Surgery.
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Comparison of Glycosylated Hemoglobin (HbA1C) between
Diabetic Retinopathy and Non- Diabetic Retinopathy Patients
Gaanchisa Vongchaiyakit, M.D.
Jayawin Kajittanon, M.D.
Chuenrutai Yeekian, M.N.S.
Abstract

Background: Diabetic retinopathy is the common
complication of diabetic disease and a leading cause
of blindness. The World Health Organization (WHO)
and American Diabetic Association criteria for
diagnosing diabetes mellitus assume the presence of
a glycemic threshold with high sensitivity for identify
retinopathy. However, this assumption is based on data
from previous studies that had important limitations
in detecting retinopathy. This study aimed to provide
updated data for the relation between glycosylated
hemoglobin (HbA1C) and diabetic retinopathy.

Research design: A cross-sectional analytic study from

January 1%, 2013 — June 1™, 2013

Subjects and Methods: Medical records of patients
with diabetes mellitus in Queen SavangVadhana
Memorial Hospital who underwent diabetic retinopathy

screening by using photographs of non mydriatic

retina camera and confirmed by ophthalmologist were

N

reviewed. Data were collected and analyzed with

descriptive statistic, Chi-square, and independent t-test.

Results: The diabetic retinopathy (DR group) had
significantly greater mean HbA1C and fasting plasma
glucose (FPG) than the non-diabetic retinopathy
patients (Non DR group) (mean (SD) HbA1C=8.5(2.2)
vs. 7.4 (1.8), p<0.001; mean (SD) FPG=168.9 (64.8)
vs. 149.8 (46.0), p=0.001). There was no difference
of factors including gender, age, hypertension, and

dyslipidemia between the two groups.

Conclusion: Diabetic retinopathy patient had mean
HbA1C greater than patients non-diabetic retinopathy
patient. The finding pointed to the important of HbA1C

assessment for preventing diabetes retinopathy.

Keywords: Diabetic retinopathy, Glycosylated

Hemoglobin, Fasting Plasma Glucose
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Perception and Self-Care Behaviors in Patients with Glaucoma

Jirachaya Jeawkok (B.N.S., MLA.)
Supawee Madadam (B.N.S.)
Assama Kasetkala (B.N.S.)

Songklanagarind Hospital, Faculty of Medicine at the Prince of Songkla University

Abstract
This study is a survey research to study

the knowledge and self-care behavior in patients
with glaucoma. including how to use eye drops for
glaucoma patients who have been treated in the eyes
unit at Songklanagarind hospital. The subjects were
glaucoma patients who have been treated in the eyes
unit at Songklanagarind hospital. Tools used in the
research were questionnaire about awareness and
self-care behavior in patients with glaucoma. Content
was rechecked by a panel of experts. The validity
was analyzed by third formula Pearson correlation
coefficient is equal to 0.746 and percentage average
were used for statistical analysis of the data.

The results of the study revealed that: glaucoma
patients were treated with medications and admitted
at eyes ward, in Songklanagarind hospital. Glaucoma

patients who realize themselves as glaucoma are

72.73%. That glaucoma is related to high intraocular
pressure 68.18 %. If without treatment will get blind
90.91%. Can’t read the label of the eye drop bottle
87.82%. Three medication usage problems behaviors
are: First , forgetfulness 81.82%. which They have
immediately re-correct 45.46%. Forgot to apply eye
drop daily 36.36%. They don’t know disadvantage
of missed eye drops 15%. Second, the eye drops ran
out before the doctor’s appointment schedule 59.09%.
Patients come to the hospital to get eye drop 22.73%.
Empty of bottles made no eye drops 18.18%. Buy eye
drops by themselve to 18.18%. Third, continuing to
use the same bottle of eye drop for longer than 30 days
54.55%.

Keywords: Perception, Self-Care Behaviors, Patients

with Glaucoma
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Update Diabetic Macular Edema Management

“ma:fgﬁmwaf"mammmmmmmwfuaam
w3e diabetic macular edema (DME) Lf/uﬁ7twgl
ddgimiinsuesiuanadlufthowmnuiue
mm3e diabetic retinopathy (DR) lusaawyi
msdaaies focal uazvse grid macular photocoagulation
Falgmmsanuilae Early Treatment Diabetic
Retinopathy Study (ETDRS) iWumsshyuiesag
ezl Fawanissneadaliiiuiimels
ualutfoguuuanilumsinyr DME wiagnuifadl/
wn erdlumadenlmilumssnyinie DME sl
luaunn”

Diabetic macular edema (DME) ﬁamazﬁzﬁﬂ
010NN macular 15001010 2 disc diameter
21N9AFUINA19Y0Y fovea FaTwamlFiRans
qmugﬁslmiilmgﬁu, DME a3yl 2 dnvazie
focal 30 diffuse macular edema'” focal macular edema
$lunsuIuves macular MfAINMI$Iv04 fluid i
naedUWUT Y microaneurysms ®19NUEAYUL
UDY circinate ring “ﬁﬁlﬁﬂmﬂﬂﬁg’mﬂﬁ plasma
lipoproteins Taza 1111!6]?1! outer L1Q¥ inner plexiform
V9999A1 @I diffuse macular edema INAVINNITIFY
permeability U® inner blood retinal barrier Auusnm
n3193 R uins $rvee fluid MR UINYDS
macular (funsnan31e Taems$rve fluid o19iia
910N microaneurysms %30 intraretinal microvascular

abnormality (IRMA)™

J d [ a
91%1581&18!!W‘Vlt’ﬂwyﬁﬂ UIFINUAAN

MAININYINGT AazUWNomans uAnnausssumnanas

DME a1nsowuldlunnszozues diabetic
retinopathy (DR) Gld;qLﬂummqﬁwﬁtyﬁﬁﬂﬁlﬁﬂms
gaudem3neiiu Taewyi DME awduinsnuszoy
ﬁ%mmgumwm DR’ 11 mild nonproliferative
diabetic retinopathy (mild NPDR) 321 DME
152318 3%, moderate to severe diabetic retinopathy
(moderate to severe NPDR) WUU5Zu190 40% Laz
proliferative diabetic retinopathy (PDR) WUUs2a1as
71%

WesanwveImsing DME Tuilagriudalsi
dufinswdanuiniasnaungla udigeiiens
Aesrnnareflasonionatsvuiunissausu® i
tlfinamsildounlasduduidenvesreaily
AN hyperglycemia Tagnuanyaznsn/asunas
YoUdUIADANDININTFRYLAEVA intramural pericytes,
capillary basement membrane ﬁmswmﬁafu azil
M31AA microancurysms #amsnlaounlasdand
iR hypoxia Aovem nszduldifansna
@19 protein kinase C (PKC) 118 vascular endothelial
growth factor (VEGF) 4518911 NUM52AVVO VEGF
fiauReITeaiuMsIia DME tagmsanymig
histology W191% VEGF 1/5u1aigalu DME ot
PKC 1tag VEGF Lﬂuﬁwmqﬁwﬁmﬁﬁﬂﬁ'gﬁﬂmﬁ
{6 permeability vouduiaoa™ mufianssives
fluid 191108 1uaea1 Tagimniz VEGF agliunum
ﬁﬁwﬁmiumiﬁﬂﬁ’zﬁﬂﬂmﬁﬂ permeability VYB3
uidoalasnme VEGF-A" @3 VEGF-A 811130
nuldmane isoforms 14U 121, 145, 165, 183, 189 118y

o

. & 9 3 Ao qYa
isoforms 206 cma’;mﬂummqmmumn“lmﬂﬂms

9

= e Y =
1T78 permeability VYB3l ULIADA



Update Diabetic Macular Edema Management

4
Tun33H9%8 DME 11125 185Un157529
Tag fundus biomicroscopic lens Fall stereopsis LAY
. . Aa ' o Y 9, .
magnification 1A Muuz1i1as191A0n15 1% indirect
ophthalmoscope W3¢ stereopsis {AE magnification
laidnelunsiseiun1ie DME, optical coherence
< = . . )
tomography (OCT) 111575799 non-invasive 1%
Tums3eds DME 1@ wui1 oCT anngainnly
Tumsnaurumsinemseaanulsziiunanag
M35nu1 anbueinyly DME 910 OCT d1m15any
9 @ . . . .
ladszana 4 Snpae' Ao diffuse retinal thickening,
cystoids macular edema, serous retinal detachment L&

vitreomacular interface

11550¥1 Diabetic Macular Edema
IS o v Ao q¥ =

DME L‘]Jut’”tﬂﬂﬁ’lﬂﬂﬁm/nlﬂﬂ'lﬁ'iJ’E]\i!Wuﬁﬂﬁ\?

1 1 a 4
Tugihe DR Tuedanuimsduaiyes focal Hagn3o

. . d! Y o =
grid macular photocoagulation Falavimsdnuilag
Early Treatment Diabetic Retinopathy Study (ETDRS)
3 o = T = A ) Y &
Lﬂuﬂ’]ﬁ3ﬂ'H']LWEN@fJ'NLﬂfJ'JVIﬁTJJ']iﬂVI']]lﬂ PYING
1 o [ A [ o
mssnudeliiduumels ualuilegiiunuini
o 4 I
lumssaw1 DME wasuuaadliunn ervilunia
= 1 (% 1
wonlvulumssnyinig DME aolllusuina a3
v d el e 4 e o 2
iﬂ‘H'l‘VlLﬂﬂﬂﬂﬁﬁﬂﬂﬁﬂllﬁiu@ﬂﬂ’ﬂuﬂﬁﬂ’ﬂi]lluuu
a o
UsenouAIenNIsBuaIes focal Laz grid macular
photocoagulation, pars plana vitrectomy (PPV),
o
MINAAAYTOUA LAZNITNA vascular endothelial
growth factor inhibitors (VEGF-inhibitors) FIMITNH
1 a9y a9y = 1 [ Y 1

LL@]E]S'J‘E?JGU’E]W’U@LETEJLL@ﬂ@]"l\iﬂullﬂsl,uﬁjﬂ’:]ﬂlmagi?ﬂ
4! Y 1 1
Favzldna1nae

Focal and Grid laser photocoagulation
ETDRS"" 1da31auuimalunsinyn DME
¥ 2 g o A o
13 gautumssnuiniumasgulumsine DME
F4
masualuodasuneilogiu Tas ETDRS Hi1n1s

&

7 —
e

ANBINAVDY laser photocoagulation 11![%31‘11’38 DME,
DR UazmM3 A5 aspirin Minanemsauiulsa
#3013 FINUINMITABIAY focal photocoagulation
14 DME #111502A9@5101510A moderate visual
loss (MVL) 18110011 50% ed1iiisdiaynieana
Tﬂﬂgawwziuﬂd UMY retinal thickening 11 500 microns
-4
MNYAFUINANVUDY fovea, hard exudate mMalu 500
microns mﬂ‘gﬂﬁué’ﬂmﬁﬂlﬂﬂ fovea 5INAUY retinal
Y a A T Aa
edema 1nANVVSIUNNY hard exudates HagnNuNy
retinal edema Y11A 1 disc area laoiaiuladiunilg
agimsﬂ,u 1 disc diameter mﬂi}ﬂﬂuﬁ?ﬂmﬁlﬂﬂ fovea,
TasanyamrAInaly ETDRS JA A 1817an1091
§ o
clinically significant macular edema (CSME) Fau
wesglumsiny DME waudeilagiiu
A Yo aa o 1 & Yo
Weldasumsitanednilu CSME aaseldsy
o Y =) . .
N1ITNYIAIY focal LLDT 1T grid laser photocoagulation
Ta® focal laser ADN54lUUTIUNTVOA1VIY
v o Jdo ]

TUNUTND microaneurysms Tus95282 500-3,000
microns ﬂ1ﬂ@ﬂﬁugﬂa1ﬂﬂﬂﬂ fovea @115V diffuse
Ya . a A
edema 189UV grid laser THUTNUNUIOAIUIN
Tnegegaiugaiag light burns HAIAAAIWMTINEN

o 1 1 4

MdanuNIMIVINNYAFUINANUDN fovea L1AZNIT

<3 [ T a o a
UOAUH UGN 20/40 D1INTWUINT8 focal laser
1Y microaneurysms ﬁ@gimfflu 300-500 microns 911
9FUINAUBA fovea.

~ ' Y [ k4 A
A5 AU UM IiNsSnEIA8 focal 150
Y Y
grid laser 111 019 W13 0BT URYAUANHAULVD
CSME (¥4 MU retinal thickening nelu 500
b4
-4 1 1
microns 91NYAFUINA1IVDY fovea TUNGUHNUI
= A A = ]
UANWABIgINIT Y FINMTUOURY Tagiane
Y 4 Y o d Y
MUMIVINVDIYAFUINAN fovea A8T U UADY
Yo o o Ay oA 1A

185umssnyiui’® lungunuanil hard exudates
7811 500 microns 9NYAFUINAVD fovea 3N

3 retinal edema Glﬂﬁﬁﬂﬂ?t’smﬁaﬂﬁ’ﬂ hard exudates



48

wuhiinnndesdosndt lunmssnuiernzdes
nsanszaumMsueuiuvesdiaeiude 413
vouiudsAog enniinsanaamunilusvess dauly
ﬂijMﬁWU’hﬁ retinal thickening Y119 1 disc area 1ng
lueduegnelu 1 disc diameter 1109ARUINA1
¥849 fovea WuMTiAAs luMIgaFonisues
mudos Smuhszdumsueaiuideg adsaan
fihoiluszoze

Pars Plana Vitrectomy (PPV)

A TR RER B!

1INNISANEIVOI ETDRS

focal L1AZ 1T grid laser photocoagulation e 3%
a < d‘dtg ~ <3

TUNTUDUNUNAVU ”lummz‘n 25% NITUDUNUIY

989 UAT18UNITIVeIUTLEZTUAINUIN focal LAY

n30 grid laser photocoagulation Tu DME anansashli

mManeaR AT TIa 73192 3e18Tmafnm
WIAUNAUDINTFUTONTUDURY WU vitreous
9193HAABN5IAA DME 1518971415 ANEINY I
posterior hyaloids L‘ﬂu{'%%ﬂﬁlﬁluﬂﬂméﬂﬂuﬂﬁ
iia DME Sz wuanniudndaii posterior vitreous

Y
R v o ' . . <
212 SAUNIYINVIN vitreous traction™

detachment
< v A A = A ~
Wuiladennuanudealini1sina macular edema 3
Y
518911M15%1 PPV 11 DME 1@9uail 19922 unuin
. [ = FUSY = dgl
V04 vitreous 11a¥AIN PPV 3 1@UNMIAnININAIY
1umMsSny1 DME
a A o 9 < ddg‘ ) @ )
auyag UMM I MINe R UATUAIHTUNMIMN
A [ = 3 ~
PPV 11 DME %9111 UKa1191A015aAN1A95IN
Y
macular 1az i I¥IAA oxygen supply 11nTU Tumsi
v v
PPV 1iuen1150111 183149 PPV with posterior vitreous

detachment, with or without internal limiting membrane

(ILM) peeling Tagwunanangaiymsuoariuly

ddy 9
ﬂ"llullﬂ 25 1azAINITOAANITUINUON macular Tﬂﬂ
mwwﬂmduﬁﬁé’mmw chronic macular edema ‘Vi?i’]

“luﬂaml"lmlauaummmﬁﬂywmmamai“ 27

1371 PPV with ILM peeling iion/3euiiouiy
A3 grid laser photocoagulation WU N3 PPV
with ILM peeling i]u]lﬂWﬁﬂﬂ’JﬂulN"U@\iﬂﬁaﬂU’m
macular HAWLTITRAABITETMTIANTLYEIMIUBY
muliuanasiuedaiidodidia ™

na1nlaesauudImua1nsi1 PPV lu DME
inegldwadlunguithineuauesdenssnudas
Ly ﬁﬂﬂmWWﬂuﬂ@:ﬂJ‘ﬁﬁ posterior hyaloids traction

?1® macular

Intravitreous Triamcinolone Acetonide injection
(IVTA)
I~f { (% ' .
{WuNns1wAUAIN focal 11aEHiTo grid laser
. ]
photocoagulation ?HiJ”ISﬂﬁﬂmiijiylﬁ&lmiu@ﬂmu
1 o w a o [
11! DME llﬁ?]j LLG]EISJ}’E]i]'Iﬂﬂ"’IJ’ENﬂﬁﬂ\ilm"]ﬁ]iiuﬂﬁ3ﬂB1
A ] o Y <3 442’ FY ]
DME ﬂa"lummmwﬂwmiummumu”lﬂaﬂw
1 =& I 9 =3 a AR
HWW@GIﬁ] G]Nf]ﬁ]!ﬂuWﬁGUNLﬂEN%WﬂﬂTiENmLGD'EJ‘i LBU
M l¥ine foveal burns, visual field defects, retinal
fibrosis 18 laser scars™ lagmniz 1y Ejﬂwﬁﬁ diffuse
Ao & 9 Vo a s
macularedema1/]‘i]’llﬂu@@ﬂﬂﬁﬂ‘l‘lluﬂ’lifJ\fILﬁL“If’E]ﬁﬂﬂ
1 o 3 =\ o A 1A
aumMsi PPV 1HudseTowiilu DME Anuniing
v Y
ATIv09 posterior vitreous U338 macular LIf 4 focal
1 grid laser photocoagulation Li6ig PPV laienunso
0 q¥ S af @ Ao . .
mldmsvouriuaviunuimels triamcinolone
acetonide 39INTuNU NN IHMISIE1 DME
4
WNUU

@

AN IANA1INNAUNAUBINITIHY permeability
Y

maamuﬁammﬁm%’mﬁ'u PKC itag VEGF ﬁrﬂu
aungddailfiinns$Ive fluid 1fia macular
edema ﬁdﬂilu corticosteroid H1vziinamlianns
1y permeability U84 blood retinal barrier Taona
V04 corticosteroid 1111%1AANS down regulation
v99 VEGF'™ 931@1n15111 tiamcinolone acetonide

11 19lunssny1 DME SFeaunsaldnmssnela



Update Diabetic Macular Edema Management

Na19754%Y sub-tenon injection W30 intravitreous
L. an .. A a ~ v as
injection. 3% sub-tenon injection onlseumeunuls
intravitreous injection WU sub-tenon injection DERY
dszantamilesniludvesmssuniudnlylum
v Y
taznaNegluadund13s intravitreous injection™
MIANEUNGINY IVTA WUIUNOUNNT WU IO
P4
) <3
a@ macular edema tag A IIOMIAMITVOUALATY
pglitiedny Tnemmizlunguilinovausse
a LLYR 1 ]
M5ouaes ™ Tagu195189UNDI1 IVTA U192
g . 36
S5y primary treatment lu DME
M 319 triamcinolone acetonide Y11A 4 mg /0.1
. I { A {
ml a1l vitreous il uananienlduniga i
M3AnEIM3IFevIa 2, 6 a8 un. wun iliany
1 o 4 <3
LUANN ﬂucluﬁmmiummu, central foveal thickness
(CFT) uaznnzunsndoun1ee lngszeznallums
7 ' v '
DN NTUDN triamcinolone acetonide D1VITLTUANLA
o 4 [}
Yszna 1 dilavinaznavessnazeaglszinm 3-9
b4 '
AoUY HAIINTUNDILITUINTANAIVDITEAL
= ] o 1T A A ¥
M3UBUNY aIU CFT 910dunIaunIomuuniy
9} 1
M3RA IVTA 1ML WA 11N15aA mauler edema 1A
A o <3
MINNVBITTAUMINOUTU 3TN IAo AN DY
J = 3 38 = d' o =)
NMIRA IVTA Tunsausn®™ msfnuunenumsaa
IVTA 57011 grid macular photocoagulation nunla
HaAY LAYINMIANEITLEZENIDINIZUNT AFOUIN
M5AA IVTA WUNIMTINNYDIANAUAT (IOP)
U539 30-40%, INMIINAABATLIN (cataract) 1IN
' = ) J = 12
N1 50% e ladedgiliimana IVTA 0191l
Yy 1w v dAa 2 99
ANUANANUAMIZUNINFOUNAATY 1R TVTA
nm Yo a o
lilasuanutionluilgiiu

Vascular Endothelial Growth Factor inhibitors
(VEGF-inhibitors)

VEGE-inhibitors 714 fuedluilagiiuiiuil
€J§,i 3 ¥1AA0 bevacizumab (Avastin®), pegaptanib

sodium (Macugen®) 1482 ranibizumab (Lucentis”) Tag

o

7 —
e

bevacizumab Ta5UM 3550917 1411NTSAY colon
cancer LLGiUlijhlﬁ‘}’iJiE]ﬂﬁﬁ"]gf}%NﬂL U pegaptanib
sodium 112 ranibizumab 1@5un155V5091% 141w
TsAM1991 18 VEGF-inhibitors 14 3 wiiald7ins
A lumsIFinulsamerruneamaislsamy
aged-related macular degeneration (AMD), macular
edema 910 retinal vein occlusion, cystic macular edema
(CME) %30 neovascular glaucoma (NVG)
Tuduved DME fiTenumsanyifosums
14 VEGF-inhibitors Tun155nt1 DME Fadaulng
WA M A IS AT e
1AZAANITUINYBY macular H518UMTANEIIAY
19 bevacizumab 1A 1.25 ¥n. Wesuenuiums

20,40

° A A A Yo =
Buawes™ wudi 24 wou lunguildsumsia

1 A <
bevacizumab 98191A87 WATINUVDINITUBUAUA
[ [ H Iy [ o 1 v o @
nngulasumssnudeawes oo elivedinny

N19A0A
ey . Y v [ o
Ranibizumab J4351Un155U5931A8039ANT
p1rIsuazervesanigosminausaldsnu
~ = A ] Y .
DME 4mM5AnYIUNEINUNIT Y ranibizumab 14N13
$A¥1 DME viangaiudvelaenlseumeussyingms
719 ranibizumab YA 0.5 ¥N. 191gNADEUREY,
ranibizumab Y119 0.5 ¥, AATIGNAITINAUNTE

AN a S o S 24143
LIALEDILASNTITUIUALEDIDYINUAYT

nuNlungy
Aa IO ' = = ¢ Aol
0@ ranibizumab 9&1UAGITNMTUBURUNAVULIAL
CFT anatieorfisununguiian ranibizumab 5uM1
mIduayeiusenquituaeseeuAied1atily
AAYNNADANIZEZIA 6, 12, 24 LAY 36 LADU
. o A ' . b g
VEGF-inhibitors mﬁuq 1Y aflibercept iy
VEGF-inhibitors #21vi Imsanvulseuieuiag
F4 [
M52 aflibercept THUUIALAZIIUIUATINAAAII
[ G = [ a 4 1 = U d‘
A Seuneununsguaesod1uAgINLINN 6
A 1 d'd . =1 Q' dgl
tag 121091 TUNguNRA aflibercept UMSINNUYUYD
] [ 1 { [ a
mINeuiuLaz CFT anauioununguilasunmsoa
d 1 (] v o @ aa 1 [
QIR T 08 1IABIBE NUTIMAYNaDa uAlungy

aflibercept YH1AA199 TNy NTANNLANAAAU



50

msy ﬂBWﬁu‘] 1Y protein kinase C beta inhibitors
(ruboxistaurin mesylate) Tugiuuumsnu InsAny
1ABIN protein kinase C beta inhibitors T1f1)28 DR

8,16

Tasldnuluaina® C uag 32 un.aoTu wunhidau

uanaalumsiasulasues DR wselomeansing
A 2 S46-47
DME ¥159013aaN 138340 T
Y 4 1 .
ﬁlaﬂiﬂﬁlﬂﬁ’l’suﬂ 1YY sustained-release
intravitreal dexamethasone implant (Ozurdex”) Ao
i
aidesosandad U ualugiuu solid state Ims
=< = 9 =1 ® = 9
ANHIDINAVIUAIIVDY Ozurdex WUINUDINITUN
s A '
AE991NgNTVDIAD U™ LazHAMIANEIDUY
W'U’JIW Ozurdex” VU9 700 UN. ’ﬁ'lﬂJ'liﬂlﬁiJigﬁ‘Uﬂ'li
<3 .
UOUNU UM TAAaIVDI CFT uag fluorescein leakage
d‘ =) Y 1 d‘ nm Yo 1Y ] =
afaN !JJ@WIEJ‘Uﬂ’UﬂE]ﬂJﬂllllulﬂﬁJﬂ']ﬁﬁﬂ‘HWflEJ']\‘]‘JJ“LJEJ

o £49-50

MAYNaDa

gl
[ o W
DME 1Wuaiigd1agyvodn1s gaasn1sues
< A o 4 Y o =
winludszmanwauial ETDRS lasinmsdnen
Aa o 9 & g = ~
HOVBINIBAAID S U128 DME Failumsanyin
4
I8sumssensufwumoanaudsilagiumagnuiinms
M1 focal 1Az N0 grid laser photocoagulation €143
@ = 3 = o w
andasimMsgydomsveaiulauadelidosinalu
A o Y [ Al ddgl 1
Mz inszauaenve it eauL e focal Lz
. . [ I A §
e grid laser photocoagulation FanailuIznlglums
§n11 DME 1naudsilogiiu
1 o [ A 9 =
ualuilagiunuInianissnyI9 w1811
42‘ 1 Y A = Y
VUMY 5umsIFmfesoos Aanldlua
30 IVTA awsolinsSnudile DME 18aua
pataResndunuiin lidudenssnuazwa
@ o S A 4 ) ' :}I
Y9I 33 nEIRINITURUTUATUTINT1NNITY
[~ { a [ % .
eluifluntdenluilagiu m3ld sustained-release

intravitreal dexamethasone implant (Ozurdex”) 811150

o Y < 91 dd? 1
Mlnmsveaniuvesdieavuluszeze1nnin s
4
198 CFT 11ag fluorescein leakage JAaLA019A0450
HANITNYIDNTLHZH1)
) [ . . o I { A
d@M$Y VEGF-inhibitors Tuilagiiuiluniiew
2 A 9 = S 9 3
WINVUITDIINHATIUABIVOIIUAD UV A LA
@ 1 [ 1 o <
pansinununaiulvaiildnsueaiivves
FVR ddg’ 1 an [ A A
Atheavuluszezen d1masMITnyIug NUANY
neneu1luns N1 DME 193 protein kinase C beta
Y
inhibitors WU hidwNInaaM Al AUD9 DR
(HazM3La DME
[ 09/' <3 Y @ =
Azt ulAI1uINIeNISS N1 DME 3
an 1 @ £ 1 an = 9
wnenatedsuanaenullduaazi5e1viide
o w A o 3 2K o g A 9 a
ifaluunnsal AuiudduunazasanIzwn
1 I 1 { A {
diheilusien T unanzaunegidenldit nuia
ngalumsny1 DME

1PNA1301999

1. Bresnick GH. Diabetic macular edema: a review.
Ophthalmology 1986;93:989-97.

2. Mitchell P, Bandello F, Schmidt-Erfurth U, et al.
The RESTORE study: Ranibizumab monotherapy
or combined with laser versus laser monotherapy
for diabetic macular edema. Ophthalmology 2011;
118:615-25.

3. Bresnick GH. Diabetic maculopathy: a critical
review highlighting diffuse macular edema.
Ophthalmology 1983;90:1301-17.

4. Ferrs FL 11, Patz A. Macular edema: a complication
of diabetic retinopathy. Surv Ophthalmol 1984;28
(suppl):452-61.

5. Klein R, Klein BE, Moss SE, Davis MD, DeMets
DL. The Wisconsin Epidemiological Study of
Diabetic Retinopathy: IV. Diabetic macular edema.
Ophthalmology 1984;91:1464-74.



Update Diabetic Macular Edema Management

10.

11.

12.

13.

Bhagat N, Grigorian RA, Tutela A, et al. Diabetic
macular edema: pathogenesis and treatment. Surv
Ophthalmol 2009;54:1-32.

Xia P, Inoguchi T, Kerm T, et al. Characterization
of the mechanism for the chronic activation of
diacylglycerol-protein kinase C pathway in diabetes
and hypergalactosemia. Diabetes 1994;43:1122-29.
Xia P, Aiello LP, Ishii H, et al. Characterization
of vascular endothelial growth factor’s effect on
the activation of protein kinase C, its isoforms, and
endothelial cell growth. J Clin Invest 1996;98:
2018-26.

Mathews MK, Merges C, McLeod DS et al.
Vascular endothelial growth factor and vascular
permeability changes in human diabetic retinopathy.
Invest Ophthalmol Vis Sci 1997;38:2729-41.
Murata T, Ishibashi T, Khalil A, et al.
Vascular endothelial growth factor plays a role
in hyperpermeability of diabetic retinal vessels.
Ophthalmic Res 1995;27:48-52.

Kim, N.R., Kim, Y. J., Chin, H. S., & Moon, Y. S.
Optical coherence tomographic patterns in diabetic
macular oedema: prediction of visual outcome after
focal laser photocoagulation. Br J Ophthalmol
2009;93:901-5.

Early treatment diabetic retinopathy study research
group. Photocoagulation for diabetic macular
edema. Early treatment diabetic retinopathy study
report no.1. Arch Ophthalmol 1985;103:1796-806.
Early Treatment Diabetic Retinopathy Study
Research Group. Photocoagulation for diabetic
macular edema. Early Treatment Diabetic
Retinopathy Study Report Number 4. Int Ophthalmol
Clin 1987;27:265-72.

14.

15.

16.

17.

18.

19.

20.

21.

Early Treatment Diabetic Retinopathy Study
Research Group. Treatment techniques and clinical
guidelines for photocoagulation of diabetic macular
edema. Early Treatment Diabetic Retinopathy
Study Report Number 2. Ophthalmology 1987;94:
761-74.

Early Treatment Diabetic Retinopathy Study
Research Group. Focal photocoagulation treatment
of diabetic macular edema. ETDRS Report Number
19. Arch Ophthalmol 1995;113:1144-55.

Early Treatment Diabetic Retinopathy Study
Research Group. Fundus photographic risk factors
for progression of diabetic retinopathy. ETDRS
Report Number 12. Ophthalmology 1991;98:823-33.
Patz A, Smith RE. The ETDRS and Diabetes 2000.
Ophthalmology 1991;98(suppl.5):739-40.

Elman M1, Aiello LP, Beck RW, et al. Randomized
trial evaluating ranibizumab plus prompt or deferred
laser or triamcinolone plus prompt laser for diabetic
macular edema. Ophthalmology 2010; 117:1064-77.
Ip MS, Bressler SB, Antoszyk AN, et al. A
randomized trial comparing intravitreal
triamcinolone and focal/grid photocoagulation for
diabetic macular edema: baseline features. Retina
2008; 28:919-30.

Michaelides M, Kaines A, Hamilton RD, et al.
A prospective randomized trial of intravitreal
bevacizumab or laser therapy in the management of
diabetic macular edema (BOLT study) 12-month
data: report 2. Ophthalmology 2010;117:1078-86.
Roldan M, Serrano JM. Macular edema and
vitreous detachment. Ann Ophthalmol 1989;21:
141-58.



22.

23.

24.

25.

26.

27.

28.

29.

52

Nasrallah Fp, Jalkh AE, vanCoppenhole F, et al.
The role of the vitreous in diabetic macular edma.
Ophthalmology 1988;95:1335-39.

Yamaguchi Y, Otani T, Kishi S. Resolution of
diabetic cystoid macular edema associated with

spontaneous vitreofoveal separation. Am J
Ophthalmol 2003;135:116-18.

Watanabe M, Oshima Y, Emi K. Optical
cross-sectional observation of resolved diabetic
macular edema associated with vitreomacular
separation. Am J Ophthalmol 2000;129:264-67.
Lewis H, Abrams GW, Blumenkranz MS, Compo
RV. Vitrectomy for diabetic macular traction and
edema associated with posterior hyaloidal traction.
Ophthalmology 1992;1992:753-59.

Tachi N, Ogino N. Vitrectomy for diffuse macular

edema in cases of diabetic retinopathy. Am J
Ophthalmol 1996;122(2):258-60.

Recchia FM, Ruby AJ, Carvalho Recchia CA. Pars
plana vitrectomy with removal of the internal
limiting membrane in the treatment of persistent
diabetic macular edema. Am J Ophthalmol 2005;
139(3):447-54.

Hans H, Anne B, Manuela M, et al. Pars plana
vitrectomy for diabetic macular edema. Internal
limiting membrane delamination vs posterior
hyaloid removal. A prospective randomized trial.
Graefes Arch Clin Exp Ophthalmol 2011;249(7):
997-1008.

Yanyali A, Nohutcu AF, Horozoglu F, Celik E.
Modified grid laser photocoagulation versus pars
plana vitrectomy with internal limiting membrane
removal in diabetic macular edema. Am J

Ophthalmol 2005;139(5):795-801.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Lovestam-Adrian M, Agardh E. Photocoagulation
of diabetic macular oedema-complications and
visual outcome. Acta Ophthalmol Scand 2000;78:
667-71.

Wilson CA, Berkowitz BA, Sato Y ando N, Handa
JT, de Juan E Jr. Treatment with intravitreal steroid
reduces blood-retinal barrier breakdown due to
retinal photocoagulation. Arch Ophthalmol 1992;
110:1155-59.

Edelman JL, Lutz D, Castro MR. Corticosteroids
inhibit VEGF-induced vascular leakage in a rabbit
model of blood-retinal and blood-aqueous barrier
breakdown. Exp Eye Res 2005;80:249-58.
McCuen BW 2nd, Bessler M, Tano Y, Chandler
D, Machemer R. The lack of toxicity of intravitreally
administered triamcinolone acetonide. Am J
Ophthalmol 1981;91:785-88.

Jonas J, Sofker A. Intraocular injection of crystalline
cortisone as adjunctive treatment of diabetic
macular edema. Am J Ophthalmol 2001;132:425-27.
Martidis A, Duker J, Greenberg P, et al. Intravitreal
triamcinolone for refractory diabetic macular
edema. Ophthalmology 2002;109:920-27.
Ozkiris A, Evereklioglu C, Erkilic K, et al.
Intravitreal triamcinolone acetonide injection as
primary treatment for diabetic macular edema. Eur
J Ophthalmol 2004;14:543-49.

Jonas JB, Degenring RF, Kamppeter BA, et al.
Duration of the effect of intravitreal triamcinolone
acetonide as treatment for diffuse diabetic macular
edema. Am J Ophthalmol 2004;138:158-60.
Jonas JB, Kreissig I, Degenring RF, et al. Repeated
intravitreal injection of triamcinolone acetonide
for diffuse diabetic macular oedema. Br J

Ophthalmol 2005;89:122.



Update Diabetic Macular Edema Management

39.

40.

41.

42.

43.

44,

Sutter FK, Simpson JM, Gillies MC. Intravitreal
triamcinolone for diabetic macular edema that
persists after laser treatment: three month efficacy
and safety. Ophthalmology 2004;111(11):2044-49.
Michaelides M, Fraser-Bell S, Hamilton R, et al.
Macular perfusion determined by fundus fluorescein
angiography at the 4-month time point in a
prospective randomized trial of intravitreal
bevacizumab or laser therapy in the management of
diabetic macular edema (Bolt Study): report 1.
Retina 2010;30:781-86.

Nguyen QD, Shah SM, Khwaja AA, et al. Two-year
outcomes of the ranibizumab for edema of the
macula in diabetes (READ-2) study. Ophthalmology
2010;117:2146-51.

Nguyen QD, Shah SM, Heier JS, et al. Primary
end point (six months) results of the ranibizumab
for edema of the macula in diabetes (READ-2)
study. Ophthalmology 2009;116:2175-81.
Mitchell P, RESTORE extension study group.
2-Year safety and efficacy outcome of ranibizumab
0.5 mg in patients with visual impairment due to
diabetic macular edema (DME): an interim analysis
of the RESTORE extension study. Ophthalmology
2013;120(10):2004-12

Do DV, Schmidt-Erfurth U, Gonzalez VH, et al.
The DA VINCI Study: phase 2 primary results
of VEGF Trap-Eye in patients with diabetic macular
edema. Ophthalmology 2011;118:1819-26.

45.

46.

47.

48.

49.

50.

Do DV, Nguyen QD, Boyer D, et al. One-year
outcomes of the DA VINCI Study of VEGF
Trap-Eye in eyes with diabetic macular edema.
Ophthalmology 2012;119:1658-65.

PKC-DMES Study Group. Effect of ruboxistaurin
in patients with diabetic macular edema: thirty-
month results of the randomized PKC-DMES
clinical trial. Arch Ophthalmol 2007;125:318-24.
PKC-DMES Study Group. Effect of ruboxistaurin
on visual loss in patients with diabetic retinopathy.
Ophthalmology 2006;113:2221-30.

Haller JA, Dugel P, Weinberg DV, Chou C,
Whitcup SM. Evaluation of the safety and
performance of an applicator for a novel intravitreal
dexamethasone drug delivery system for the
treatment of macular edema. Retina 2009;29(1):46-51.
Haller JA, Kuppermann BD, Blumenkranz MS,
et al. Randomized controlled trial of an intravitreous
dexamethasone drug delivery system in patients
with diabetic macular edema. Arch Ophthalmol
2010;128:289-96.

Elena P, Anna RV, Roberto M, et al. Preliminary
results of an intravitreal dexamethasone implant
(Ozurdex®) in patients with persistent diabetic

macular edema Clin Ophthalmol 2013;7:1423-28.






NnimnyaTHmans 1 a8 adun 1 nIAN-GUNAN 2556 -

1 1
= o

15AU1AATN (Photo quitz) TN 8 atTuf 2 NINYIAN - TUINAN 2556

1. filvegnaate 68 U AmNa 2 179 1 JutauNlsaneua sannu danAseenn
Vital signs: BP 232/170 mmHg, RR 18, BT 37.1C, PR 117 bpm ASTAAANNUANEHREAINTN

Questions:
1) What is/are positive finding?
2) What is most likely diagnosis?
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as Figures:
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1. What is/are positive finding?
ANAAal : EOM exa : Orthophoria in Primary Gaze
LE: limit abduction, narrow palpebral fissure when attempt adduction
(globe retraction) no upshoot or downshoot
RE: full adduction and abduction
2. What is most likely diagnosis?
ANRAaL : Diagnosis: Duane syndrome type | Left eye
3. How to Management?
ANAAL : Management Observe Lﬁmmnr;:iﬂqmmﬁ 138 significant deviation in
primary gaze, ¥ anomalous head position, 143 severe globe retraction,
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