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The Use of the Non-Mydriatic Fundus Camera

in Glaucoma Evaluation

Narakorn Leeprechanon, MD.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objective: To evaluate the use of the non-my-
driatic fundus camera in evaluation of optic nerve

head vertical cup to disc ratio in glaucoma patients.

Design: Cross-sectional descriptive comparative

study

Material and Method: Indirect ophthalmoscopy
with 78 diopter lens and a digital non-mydriatic
fundus camera were performed in forty two subjects
(23 normal controls and 19 glaucoma). The
estimated vertical cup to disc ratio (VCDR) from
both methods were analyzed. The effect of the
pupillary dilation on the estimation of VCDR from

non-mydriatic fundus camera was also determined.

Result: The mean ophthalmoscopically estimated
VCDR was (mean + SD) 0.479 + 0.18, compared
with a VCDR of (mean + SD) 0.462 = 0.18,
measured with the non-mydriatic fundus camera
(difference 0.017; 95% confidence interval [CI],
0.005-0.028; p=0.007). The overall correlation
between the non-mydriatic fundus camera and
indirect ophthalmoscopy with 78 D lens is 0.895
(p<0.001). From the receiver operating curve (ROC)
at 90% specificity, the estimated VCDR from the
non-mydriatic fundus camera yielded 68.4%

sensitivity.

Conclusion: The non-mydriatic fundus camera
provided good correlation with minimal difference
in the estimated VCDR, when compared with the
standard indirect ophthalmoscopy with a 78 D lens.
In conjunction with IOP measurement, a
non-mydriatic fundus camera can make a useful

tool for glaucoma screening.



2 )p.
\ 3

P
T o
“igpssnt

Introduction

As we have long known, screening for
glaucoma is one of the important approaches to
prevent blindness from this sight threatening
disease. Careful examination of the optic nerve
head and measurement of intraocular pressure
are essential for screening glaucoma. Digital
imaging systems that can provide rapid, magnified
and realistic 3—-dimensional optic nerve head images
without the need of mydriasis are of great benefit
for mass screening programs. While we are still
waiting for better instruments, time-consuming
conventional examination with pupillary dilation and
optic nerve head ophthalmoscopy are mandatory.

The use of the non-mydriatic fundus
camera, using polaroid film to capture the image,
was first launched in 1985 for diabetic retinopathy
screening'. Later, the instant digital imaging system
replaced the traditional polaroid photography as
it is faster, easier and more cost-effective”. Several
studies showed good sensitivity and specificity
detection of retinopathy and other retinal disor-

ders®®*®

. One of the advantages is that this is
a non-invasive technique. Images can be obtained
through pupils as small as 3.7 millimetres; there-
fore, no pupillary dilation is required. It provides
30 to 45 degrees of posterior pole (angle of
coverage) with a resolution of 3.1 mega-pixels.
Magnification of the area in question can be
achieved. Data from different retinal areas can
be obtained easily by asking the patients to look
at the different directions until the area concerned
is clearly visible. By this means, the appearance
of the optic nerve head can also be appreciated
in magnified, 2-dimensional (monoscopic) and in

true—color images.

Narakorn Leeprechanon

Reliable assessment of the vertical cup
to disc ratio (VCDR) is essential for the diagnosis
of glaucoma®’. Using ophthalmoscopy VCDR,
glaucoma could be correctly identified in 90% of
patients®. Stereoscopic methods of photographic
optic disc assessment are considered to be better
than monoscopic methods''. But only scant data,
regarding the usefulness of the non-mydriatic
fundus camera in glaucoma screening are avai-

Iab|e12,13,14

. Therefore, this study aims to evaluate
the correlation between the non-mydriatic fundus
camera and standard ophthalmoscopy for
estimation of VCDR in normal and glaucoma
patients. In addition, the difference of VCDR
estimation of the non-mydriatic fundus camera,
when in use with and without pupillary dilation,

is also determined.

Methods

Forty-two eyes from 42 subjects (23 normal
controls and 19 glaucoma patients) underwent
ophthalmic examination by one general ophthal-
mologist (NL). In the glaucoma group, all patients
had glaucomatous optic neuropathy with confirmed
glaucomatous visual field defect. Patients with
previous intraocular surgery were excluded from
the study. Normal subjects were the patients who
visited our clinic for routine eye check-up.
Abnormal eye examination other than refractive
error and senile change in lens clarity could
preclude subjects from further study. All subjects
underwent thorough examinations including mea-
surement of best corrected visual acuity, intraocular
pressure, anterior segment examination and di-

lated fundus examination. The optic nerve heads
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were carefully examined with a 78 diopter lens.
Optic nerve head photographs were taken by a
non-mydriatic fundus camera (Topcon TRC
NW200) both before and after mydriasis (used
1% Tropicamide 1-2 drop to studied eye). At least
5-millimeters of pupillary diameter is required after
dilation. Only good quality images were used for
analysis. Optic cup was defined based on its
contour following the course of small blood vessels
on the disc and not on the pallor. Vertical cup
to disc ratio (VCDR) measurement from the
non-mydriatic fundus camera (with and without
dilation) and from 78 diopter indirect ophthalmos-
copy were analyzed. This study has been
approved by the Medical Ethics Committee of
Thammasat University with written informed

consent.

Results

Data Analysis

From each patient we selected one eye
with better non-mydriatic fundus image quality for
analysis. The means of estimated VCDR from
indirect ophthalmoscopy and the non-mydriatic
fundus camera were compared with student’s t
test. Correlations of VCDR from two tests (non-
mydriatic fundus camera and 78 D) were calcu-
lated with the Pearson correlation coefficient. The
means of estimated VCDR, with and without dilation
from both tests, were compared with one way
ANOVA. The areas under the receiver operating
curve (ROC) were used to determine the diag-
nostic value of the non-mydriatic fundus camera
(using solely VCDR). Statistic analyses were

calculated with the SPSS program (version 11.5)

Table 1 Demographic data of studied group (normal and glaucoma) and mean estimated VCDR obtained

from indirect ophthalmoscopy with 78-diopter lens and non-mydriatic fundus camera (with

and without dilation of the pupil)

Normal Glaucoma p
Number of patients 23 19
Age 54.74 (14.7) | 63.89 (12.3)
BCVA (Decimal) 0.66 (0.2) 0.41 (0.2)
10P 15.13 (2.1) | 16.95 (4.3)
VCDR (mm.)
78 D 0.4 (0.1) 0.69 (0.2) <0.01
NM1 0.35 (0.1) 0.60 (0.2) <0.01
NMz2 0.37 (0.1) 0.62 (0.2) <0.01

Data were shown in mean (SD)
BCVA:

IOP: Intraocular pressure

Best corrected visual acuity

VCDR: Vertical cup to disc ratio

NM1:  Non-mydriatic fundus camera before dilation of pupil

NM2:  Non-mydriatic fundus camera after dilation of pupil
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Table 1 shows the demographic data and
VCDR of normal and glaucoma patients. The
means estimated VCDR from all 3 methods were
significantly larger in the glaucoma group than in
the normal subjects (p<0.01). Mean VCDR
obtained from the non-mydriatic fundus camera
(both before and after dilation of pupil) and standard
indirect ophthalmoscopy with 78 D were not
significantly different (F=1.65; p=0.2, one way
ANOVA).

The mean ophthalmoscopically estimated
VCDR was (mean £ SD) 0.479 £ 0.18, compared
with a VCDR of (mean = SD) 0.462 *+ 0.18

Narakorn Leeprechanon

measured with the non-mydriatic fundus camera
(difference 0.017; 95% confidence interval [Cl],
0.005-0.028; p=0.007). The correlations between
estimated VCDR from the non-mydriatic fundus
camera and indirect ophthalmoscopy with 78 D
lens in normal and glaucoma patients were shown
in pictures 1 and 2. Moderate correlation was found
in normal subjects (r=0.663; p=0.001) while ex-
cellent correlation was found in glaucoma patients
(r=0.85; p<0.001). The overall correlation between
the non-mydriatic fundus camera and indirect

ophthalmoscopy with 78 D lens is 0.895 (p<0.001).

0.6

® 0.5 <
£ 0.4 . o
[1+]
o
° 0.3 74.—
=]
z 0.2 < * >
3 0.1 R° = 0,4392

O T 1 T

0 0.2 0.4 0.6 0.8

78 Diopter lens

Picture 1 Graph shows correlation between estimated VCDR from non-mydriatic fundus camera and

indirect ophthalmoscopy with 78 D

lens in normal group
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0 0,2 0,4

0,6 0,8 1 1,2

78 Diopters lens

Picture 2 Graph shows correlation between estimated VCDR from non-mydriatic fundus camera and

indirect ophthalmoscopy with 78 D lens in glaucoma group

Picture 3 shows the area under ROC of
estimated VCDR from the non-mydriatic fundus
camera when used without pupillary dilation. The
area under the ROC curve is equal to 0.895 *

SE 0.05. From the ROC at 90% specificity, the

estimated VCDR vyields 68.4% sensitivity. The ROC
of the estimated VCDR from the non-mydriatic
fundus camera when used with pupillary dilation
gave similar results. (ROC £ SE = 0.895 £ 0.047)

1,0

Sensitivity

1 - Specificity

Picture 3 ROC of estimated VCDR from non-mydriatic fundus camera when used without pupillary

dilation
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Discussion

The non-mydriatic fundus camera has
been used for diabetic retinopathy screening for
more than a decade'. There are a limited number
of studies regarding the application of the
non-mydratic fundus camera for glaucoma

121314 One of the drawbacks of the

screening
non-mydriatic fundus camera is that, even with
true color, it provides 2-dimensional, monoptic
images. The depth of the optic cup, which is crucial
for optic nerve head assessment in glaucoma,
cannot be directly appreciated. Estimation of optic
cup from disc pallor might underestimate the VCDR
and compromise glaucoma detection®’. As a resullt,
the measurement of VCDR from the
non-mydriatic fundus camera should rely on the
course of blood vessels, traveling along the disc
margin, not on the disc pallor. By this mean, the
estimated VCDR should be more accurate. Thus,
the differences between the opthalmoscopically es-
timated VCDR and from the non-mydriatic VCDR
in our study was not a surprise. Even though the
difference reached the statistically significant level
(p=0.007), clinically, this small difference (0.017)
is usually disregarded in VCDR evaluation.
Our study shows that measurement of
VCDR from the non-mydriatic fundus camera is
comparable to standard indirect ophthalmoscopy
with a 78 D lens, with moderate correlation in
the normal group and excellent correlation in the
glaucoma group. The slight difference between
two groups can partly be explained by the power
of differentiation which improves when glaucoma

severity is more established. However, our study

Narakorn Leeprechanon

did not make a distinction between mild, moderate
and advanced stages of glaucoma severity; thus,
we cannot conclude whether or not this test is
more sensitive when the disc damage is more
pronounced.

When used with pupillary dilation, the
non-mydriatic fundus camera did not give any
significant improvement in VCDR estimation. Our
result confirmed the study from Taylor, et al'*. which
showed similar sensitivity and specificity of the
non-mydriatic fundus camera and polaroid
camera after pupillary dilation in diabetic screen-
ing. Thus, the outcomes confirmed the ease of
use of the non-mydriatic fundus camera without
affecting the accuracy of the test. Further, the
substantial signs for glaucoma progression such
as disc hemorrhage, focal rim thinning, notching
and quite often retinal nerve fiber layer defect,
can be demonstrated by the non-mydriatic fundus
camera'’. The results suggested that the non-
mydriatic fundus camera can be a practical and
useful tool, especially for mass screening for
glaucoma. This can be done in conjunction with
routine diabetic retinopathy screening.

From the ROC (figure 1), the sensitivity
of the estimated VCDR from the non-mydriatic
fundus camera for differentiation between glau-
coma and normal groups was not very high (68.4
at 90% specificity). One might argue that the good
screening test should be able to pick up as many
as possible (more sensitive) suspected cases. In
this study, we considered solely the estimated
VCDR. Intraocular pressure was not used for

calculation, but for defining the case of glaucoma.
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So this sensitivity did not reflect the true sensitivity
of glaucoma detection, but rather suggested the
possibility of combining this test with IOP mea-
surement for glaucoma screening.

In conclusion, our study confirmed the good
correlation between the standard measurement of
VCDR and the non-mydriatic fundus camera
without the need of pupillary dilation. This proved
to be a fast, non-invasive, and effective way to
evaluate the appearance of the optic nerve head.
Combining this test with IOP measurement would
make a practical and useful tool for mass

glaucoma screening.
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Causes of Blindness and Visual Impairment in

Rural area and Lack of Ophthalmologists in Thailand

Warangkana Thongkumsai, MD.
the Thai Red Cross Society

Abstract

The Princess Sirindhorn Eye Surgery Mobile Unit was conducted by the Thai Red Cross Society
to survey and treat the eye disease in the rural area that is very far from the cities and lack
of ophthalmologists. The epidemiology and prevalence of blindness in the latest fiscal year were

evaluated and compared with the national survey.

Method: This study is part of Princess Sirindhorn Eye Surgery Mobile Unit in 3 provinces such
as Phayao, Chiangmai and Kanchanaburi province which was conducted as a retrospective cross-
sectional study.

Result: A total of 84,794 participants were evaluated. Eye surgery was conducted in 1,747 people.

Conclusion: The survey concluded that blindness prevalence was 0.24%. Female is more affected

than male. Cataract is the most common cause of blindness and glaucoma is the second common

cause.
A /
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Efficacy and Safety of Multiple Needle Revisions

and 5-FU Injections in Over 14-month old

Dysfunctional Blebs in Thai Patients

Manchima Makornwattana, MD.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objective: To evaluate efficacy and safety of
multiple needle revisions and 5-FU injections in
over 14-month old dysfunctional blebs in Thai

patients.

Methods: Eight eyes of 8 Thai patients who had
surgically restored bleb function by using needle
revision and 5-FU injection from one ophthalmolo-
gist, same technique in over 14-month old
dysfunctional blebs in between January 2008 and
April 2009 were enrolled, a retrospective study.
The dysfunctional bleb was defined if the IOP less
than 21 mmHg with anti-glaucoma medication or
more than 21 mmHg with or without anti-glau-
coma medication. The success of the needling
revision was defined as absolute if the intraocular
pressure (IOP) was < 21 mmHg without
antiglaucoma medications.

Bleb function was evaluated by slit-lamp
biomicroscopic examination. Intraocular pressure

measurement by applanation tonometry, morpho-

logy and degree of filtering bleb vascularization
were evaluated and recorded. Intervention, either
or both 5-FU or needling was performed when
unsuccessful functioning bleb has been revealed
to achieve target IOP less than 21 mmHg without

antiglaucoma drugs.

Results: Mean of needle revision times and 5-
FU injections are 1.25 and 6.25 mg, respectively.
There were 100% (8 cases) successes to achieve
IOP less than 21 mmHg without anti-glaucoma
medication for at least 3 months post-interventional.
There was no report of serious complication or

infection during and post-intervention.

Conclusions: Needle revisions and 5-FU injec-
tions in over 14-month old dysfunctional blebs
are simple, convenient, safe and effective in Thai

patient.

Key Words: trabeculectomy, needle revision, 5-

FU injection, Dysfunctional bleb
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Introduction

Subconjunctival fibrosis is the most com-
mon cause of filtering surgery failure. The increased
amount of collagen in the failed bleb suggests
that the proliferation of fibroblasts with associated
production of collagen and glycosaminoglycans is
important in filtering surgery response. Blebs may
also be encapsulated, which will cause the in-
creasing of the IOP.

Failed filtering bleb may be restored
surgically. In eye that aqueous flow has been limited
by subconjunctival fibrosis.

Needle revision has been performed by
using a 25- to 30-gauge needle passed under-
neath the conjunctiva at 5 to 10 mm away from
the bleb; in some cases 2% xylocaine with or
without adrenaline is injected to balloon up the
conjunctiva, and then passed into the bleb to incise
the fibrous episcleral tissue. An effective modi-
fication is subconjunctival injection of 5 mg of 5-
FU (0.5 cc of 10 mg/ml, or 0.1 ml of 50 mg/
ml) at the time of the needling.

An effective modification is subconjunc-
tival injection of 5 mg of 5-FU (0.5 cc of 10 mg/
ml, or 0.1 cc of 50 mg/ml) at the time of the
needling. The pyrimidine analogue 5-FU inhibits
fibroblast proliferation and has proven useful in
reducing scar formation after filtering surgery. The
agent undergoes intracellular conversion to the
active deoxynucleotide 5-fluoro-2’-deoxyuridine
5’-monophosphate (FAUMP), which interferes with
DNA synthesis through its action on thymidylate
synthetase. Higher dosages of 5-FU should be

avoided because they can cause corneal endo-

Manchima Makornwattana

thelial toxicity. Complication can be occurred such
as conjunctival wound leak, corneal epithelial defect,
and increase late-onset bleb leakage.

There is very little information about
performing needle revision in late dysfunctional
bleb and no information in Thai patients. In this
study we would like to evaluate the efficacy and
safety of needle revisions and 5-FU injections in
over 14-month old dysfunctional bleb in Thai

patients.

Objective
To evaluate efficacy and safety of needle
revisions and 5-FU injections in over 14-month

old dysfunctional blebs in Thai patients.

Method

Descriptive study of 8 consecutive Thai
patients who had surgically restored bleb function
by using needle revision and 5-FU injection from
one ophthalmologist, same technique in over 14-
month old dysfunctional blebs in between January
2008 and April 2009 were enrolled. The dysfunc-
tional bleb was defined if the IOP less than 21
mmHg with anti-glaucoma medication or more than
21 mmHg with or without anti-glaucoma medi-
cation. The success of the needling revision was
defined as absolute if the intraocular pressure (IOP)
was < 21 mmHg without antiglaucoma medica-
tions at least 3 months post-intervention.

Bleb function was evaluated by slit-lamp
biomicroscopic examination. Intraocular pressure
measurement by applanation tonometry, morphol-

ogy and degree of filtering bleb vascularization
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were evaluated and recorded. Intervention, either
or both 5-FU or needling was performed when
unsuccessful functioning bleb has been revealed
to achieve target IOP less than 21 mmHg without
antiglaucoma drugs.

Needle revision had been performed under
slit-lamp. Apply 1-2 drops of 2% xylocaine with
adrenaline eyedrop every 5 minutes for 20 mi-
nutes and 1-2 drops of 10% phenylephrine pre-
interventional to improve subconjunctival vision from
conjunctival injection and decrease vascular injury
during the procedure. The needling technique has
been performed under slit-lamp by using a 27-
gauge needle passed beneath the 5-7 mm away
from conjunctival bleb and passed into the bleb
to incise the fibrotic episcleral tissue. The accom-
plishment of needle revision would be accomplished
by observing the balloon-up sign from the aque-
ous outflow at the incision site. No subconjunctival
xylocaine injection in the study.

Subconjunctival injection of 5 mg of 5-
FU has been injected at the 10 mm posterior to
the bleb. The injection sites would be observed
for bleeding until controlled, if occurred and 10
ml of sterile normal saline were soaked to wash
out the retained 5-FU from conjunctival area
followed by one drop of tobramycin eyedrop.
Multiple procedures will be performed if only there
were evidences of unsuccessful functioning bleb

at the time of follow up.
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Age, sex, date of surgery, preinterventional
intraocular pressure, preinterventional medication,
type and time of intervention, IOP and antiglaucoma
medication prescribed at the last follow-up have

been recorded.

Results

Eight patients enrolled in the study. Women
and men were equal (50%), and the mean age
was 71.71 years (range 67 to 87 years). Mean
dysfunctional blebs’ age was 57.1 months (range
14.8 to 158.4 months). Mean pre-operative I0P
were 29.5 mmHg (range 18 to 45 mmHg). There
were 7 from 8 cases (87.5%) that had been taking
more than 3 anti-glaucoma medications pre-
operatively.

Needle -revision times and 5-FU injec-
tions are mostly only one intervention. Mean of
needle -revision times and 5-FU injections are
1.25 times (range 1 to 2 times) and 6.25 mg (range
5 to 10 mgq), respectively. There were 100% (8
cases) successes to achieve IOP less than 21
mmHg without anti-glaucoma medication for at
least 3 months post-interventional. Mean post-
operative follow-up period and post-operative IOP
were 22.3 months (range 7.5 to 44 months) and
15.13 mmHg (range 11 to 18 mmHg), respec-
tively. There were reported of superficial keratitis,
burning sensation and filamentous keratitis after
the procedure and all cases completely recovered
after using Vislube® every 1-2 hours for 2-3
days. There was no report of serious complication

or infection during and post-intervention. [Table 1]
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Table 1
Dysfunctional intervention Post-operative
Case Diagnosis D Needle 5-FU Post-intervention ety e
no- (months) Revision Injection complication (months)
(times) (mg)
1 POAG 14.8 1 5 8
2 2" glaucoma 36.5 1 5 44
3 PACG 48.7 1 5 32
Burning sensation with
4 o glaucoma 65.7 2 10 superficial punctate 7.5
keratitis
5 POAG 158.4 1 5 44
6 PACG 70.7 2 10 7.5
7 POAG 36.5 1 5 Filamentous keratitis 17.7
8 POAG 25.4 1 5 Superficial keratitis 17.7
Discussions one surgeon. The procedures were done within

The conventional bleb revision or revised
old dysfunctional trabeculectomy has usually been
performed in the operating room and requires
subconjunctival fibrotic tissue removal by incising
the conjunctival tissue above the scleral flap to
regenerate the aqueous outflow. Report of com-
plications such as hypotony, choroidal detachment,
endophthalmitis or bleb leak are not uncommon.
The needle revision also tries to achieve the same
goal by using the needle rather than wide opening
the conjunctival tissue which may offer less serious
complication. Needle revision and anti-fibrotic agent
has been accepted worldwide in maintaining bleb
function post-operatively. However, there are not
many evidences about late dysfunctional bleb.

In the study, multiple needle revisions and
5-FU injections were performed in over 6-month

dysfunctional blebs with the same technique from

5-10 minutes under slit-lamp at the out-patient
department. There are no reports of serious com-
plication from needle revision or 5-FU injection.
One patient reported discomfort eye with filamen-
tous keratitis after the procedure and recover
without sequelae after couple days of vigorous
preservative free tear. According to variety of
surgical techniques such as needling techniques,
sites and doses of 5-FU injection or surgical
personal skill might have some effects to the
success of this procedure. The accomplishment
of procedure in this study is the balloon-up sign
of aqueous at the incision site, which prove the
certain re-functional bleb.

The complication from 5-FU injection
mostly from corneal toxicity which should be
prevented by using conjunctival NSS irrigation. In

this study, there are some lag times between the
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procedure and irrigation period because of the
technician’s availability. Normal saline irrigation right
after the procedure is recommended in all 5-FU
injected cases. There were no infection or hy-
potony reported in this study. There were only
8 cases enrolled in this study, which may not
represent the whole picture. The study of more
enrolled group and longer follow up time may

provide us more information.

Conclusions

Needle revisions and 5-FU injections in
over 14-month old dysfunctional blebs are simple,
safe and effective in Thai patient. The single
intervention could satisfactorily restore bleb
function, multiple interventions might be as well

necessary.
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NIV ANMITHNIATOWAIANATNILALIINNENN
ADINLDA
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Atheazldiunstuiindoyaiugiunild
L% 878 LW ;jﬂ'smzvl,ﬁ%'ums aUDINDINT
699 1T% 91NN VAT AIUAY T2A8LA8I6N fﬂ
1 suandaaunilue annisrnentna udn
Fn150UNNAINITL AINATIANY LT corneal
staining, tear breakup time Was Schirmer’s test
muﬁﬁwmﬁé‘fﬂLLazLﬁuﬁagaﬁv&msl
a0 UHwNHuwen T5INLILNRTITNA AT
ANNIZLNLTA D UNAARBINRAD %’Wi’@ﬂﬁumﬁ
NHNN1IIRIRBAIUAS  (AaulaIann
Schein uazame®, McCarty Lazame’ e
Lekhanont Waz@me®)
a A ci v 1
$917717II0071N130 AINIRRALIND LN
Way 1 Tansdali
- e M e
1. faamIasdaliiagnetay 1 a1nny
daw g wiotdulszan 1w 9InIauAs L uan
A weR a dl 1 v
szanuifadan 3 nillaursien 13 unwen .
w Slale vinelwa
2. Tear breakup time #asni1 10 WA
3. Fluorescein staining 1 cornea
4. Schirmer’s test with anesthesia %a8nI1

5 mm i 5 WA
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Inclusion criteria
2 n:i U 6 o % a n' =1
- ;dﬂwﬂmau YN THARNWATNINT
ALAS
- anganAnd 18 il

Exclusion criteria

— AIMTAIUAILNARIN ﬁmqﬁus] LT 1
Sjogren’s syndrome, Steven Johnson’s syndrome,
neurotrophic keratopathy, WRanaRadn@d 1w
nauantal in

- Qﬂ’mﬁmaﬁiam L e9a1nen i ne
SHGEGISTTEEN m’;:éi”'dmsﬁﬁ%aslﬁuuqm

- weldsumstaaen

_ flazansnt U, mdaise

NMIAAAINNA

gﬂ’mfﬂﬂﬁ%’ums AUNINIZALAIY
TWITIEIMINUALA slnzunuasud o (lifarms)
IUDY 5 (ﬁmm‘smﬂ) 1A tear breakup time
Tagnnsson”™ Fluorescein SUNANGILANTEWIL
NASS LA muﬁmmﬁéwﬁa;ml,ﬁauu precorneall
tear film laglfufnidauna wioduiuni

Fluorescein staining ann3danda ™ anu
grading of corneal and conjunctival staining Oxford
scheme’

Schirmer’s test with anesthesia 51.!0@’1“?%
5 wifl JalSunasihen wibouisdwas

avnssusnnawlden Gaaunanasli
sudans 1 houd 2 uasidaudi 3

A6 1% 4 ttest IuszauanuiBadiuiosas
95

NANISAN®
El,u"}j"m%mmﬁgﬂ’smﬁ'ﬁ'wmsﬁﬂm 30
T 1 78 (Feuaz 3.33) waInLaauIdaINIT
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b ummﬂauﬁaﬁuﬁamq@mﬂ"ﬁm%é’amﬁlﬁ
Juenld 7 M ﬁ;jﬁ'ssﬁaoaaﬂa’mmsﬁﬂm@u‘é’ﬂ
s v =1 =\

3 18 @ 78 lasuslUudl 1 @eunazdn 1 518
Py A A P [
ldsulyd 2 1dew) wnqitasanlddnaaniy
ANIATIHAINGAST LU I@mjﬂwﬁa 3 YNNI
dq’ -} Qo 1 = 1 v dl Qs
Hlatiuguiinisaanainnisdnela lainaany
ANEUNINTaUYDIEN ﬁﬂ,ﬁmﬁaﬁﬂmﬁ:ﬁ'}ﬁﬂm

IRATU 3 LADWIINWIUNI 1 26 318

QﬂaﬂﬁLﬁﬁ%’ﬂﬂﬂiﬁnw’mﬂmﬂmwwm51 4
8 (3008 15.4) INAWQY 22 318 (3DUAT 84.6)
mqmﬁy 25.62 U "ywdeaiununaIzin 4.40 )
9 = = A A = '
oy ana 19 U 91Y¥INN _aAa 38 i1 1uﬂqu
nanadladsueIneaaan Cyclosporine a1 16
@1 ATy 10 @ luﬂ@:wﬂauquvlﬁ%'ugmaan
(placebo) AartaasaAsdluaan 10 a1 an
T8 16 6

v ni 2 a v

ﬂ:LLuumms@mmmgﬂaUwﬂaulﬁm T
ngufilien Cyclosporine fidNaRsAzUMMIMAAL
3.08 + 1.23 ﬂ&jwmuquﬁmmﬁmnmuﬁa 2.85
+ 1.35 BATEN 1 160w 2 L6aw LAz 3 Leat M
nguflie Cyclosporine fidiaduazuuuiu 1.62
+ 117 1.19 + 1.13 way 1.15 + 1.35 @AV
WRILTEN 1 160 2 LAau WAz 3 Leaw A1 paired
t-test @NINWALNNNY AYNIY 0@ (P < 0.05)

A A A ~ A ~ A =
lu@aun 1 1@aun 2 uazidann 3 WawlSou
Wisuduneulien (@13190 1) lunguaiuquien
WRUATWILTY 1.54 + 1.10 0.88 + 0.77 WA 0.92
+ 1.16 AUAIAU @1 paired t-test @19NwaENIN
s o Qs aAa =} ni A ni
we AN 06 (P < 0.05) Twidaun 1 1faun
A ~ A = ~ o o
2 uaziiaui 3 WawSsusununeulien (@131
~ ' ~ o A
7 2) e IdasuwidainsuunaInsanuie e
~ A ' o e o A ~

wSsugunanlienLazradrIaTULGaun 1 aTu
A A a A A o .
LRaUN 2 LacAIULaann 3 ﬂ@lw‘ﬂlﬁm Cyclosporine
Ao -1.46 + 1.84 -1.88 + 1.63 Waz -1.92 + 1.85
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mwé’wé’mmzmjumuqu A1 -1.31+1.67 -
1.96+1.51 LAz -1.85+1.91 @MNA1GL A1AAALU
1 v J d 0/ 1

RUNBAININBINTAAIAT UL LN LN B
v 1 v &/ g; 1

W nandeainisauisdauns asngu lay
Tdfianuuandrenuageiive A  (P>0.05)
izijmjuﬁvlﬁ%'u Cyclosporine WazN§NAIVAL
NNILUZVBINIAAMUNS (A1T19N 3)

@1 tear breakup time ABWNIIANI
ﬂﬁjuﬁvlﬁ%'u cyclosporine AANLaRB tear breakup
time 5.54 * 3.91 AW nauAIuaNien tear
breakup time L&RUWINNY 5.46 + 2.83 TN Bad

o A A A A A A | Ao
IFedoun 1 1Haud 2 uazifoun 3 lunduiniu
81 Cyclosporine 1@ tear breakup time waeu
5.54 + 2.98 6.73 £ 4.10 WAz 8.46 = 4.91 I
ANANGL BAITEN 1 LAau 2 1 LAz 3 Lhan
lunduaiuquiidaduvad tear breakup time 1ilu
5.69 + 3.77 7.38 + 4.30 Uaz 9.65 + 4.84 U
@INENAL N tear breakup time WAILAITLEIN

A oa X A o
panguilaninduauszoznalin ladluean
e Cyclosporine 6N paired t-test @N9nw
aen9fit AN D@ (P < 0.05) lwdoun 3

A a A o o A
WalSouisununaulden (a1390 4) wazlu
NENAILAN 6N paired t-test AaNuaENIETY
N D@ (P < 0.05) lwdaun 2 uazidan
A A = A [N @ A '
7 3 WawSousununauldon (@137190 5) a1
WRewuUaduas tear breakup time Luat/Iou
a ] o g o A A A A
Wiounaulienuaznadienasuidaui 1 asuidaun

A A A o . A
2 acaIuLaaun 3 ﬂqmvlmm Cyclosporine @@
0.00 £ 3.45 1.19 £ 4.03 Uaz 2.92 + 4.68 AW
ANRAL UAZNFNAIVAX @1 0.23 £ 3.19 1.92
+ 3.79 UaT 4.19  4.57 AWV (A3

{ 1 § é’ 1
7 4) anduuinunnInnNNBANNIN tear breakup
. L A a o o A
time unAulaisununeulien lddanuuen
AaNUae9l%E AL (P> 0.05) 32HINa1 L6131

oo

Tnaa mifiving, watid @na

Cyclosporine LLa:mﬁ"l@Tmmaﬂﬁnm:mmaa
mMsaeamune (13197 6) lagen tear breakup time
furia pIngunadlWeN

1 Fluorescein staining naul#en ﬂﬁjuﬁ
a3y Cyclosporine ﬁ@hmﬁﬂ Fluorescein staining
\{u 1.38 £ 0.90 NFUAILANIAT Fluorescein
staining @auWAL 1.31 + 0.79 nadldaudan
A1 16aufl 2 uazidowd 3 luﬂﬁjwﬁ%'um
Cyclosporine @1 Fluorescein staining Laﬁmﬂu
0.88 + 0.86 0.65 + 0.69 WAz 0.46 = 0.51 a4
89U WadlTen 1 1Aan 2 LAan LAz 3 Lhaw
mjumugwﬁmmﬁwao Fluorescein staining il
1.00 £ 1.02 0.62 £ 0.80 Lar 0.46 = 0.65 e
81QU €1 Fluorescein staining aaad ((ﬁ'“ﬁu) T
LL@ia:Lﬁaumuﬁwé’uﬁg@mjumaaauaznsjumuqu
Togluai leen Cyclosporine dlfin paired t-test 614
Auadnaliy dne 4@ (P < 0.05) lunnidiau
Wawssufsutunawlden @9 7) wazln
NENAILAN 61 paired t-test daNuaEIdltY
A 8@ (P < 0.05) luvlﬂLaauLﬁuﬁ'uLfia
Wisusuiuriewlden (@13197 8) dasnulas
WY Fluorescein staining LﬁﬂLﬂ%UULﬁUUﬁau
TWenuaswaddenasuidans 1 asuldewd 2 uas
ATLLE AT 3 mjuﬁvlﬁm Cyclosporine da -0.50
+0.65 -0.73 + 0.92 Az -0.92 + 0.98 ANAGL
uaznguauguilen -0.31 + 0.55 -0.69 * 0.74
ez -0.85 + 0.78 ANAGU ANPIUALNNTY
WN18A21NIT Fluorescein staining a@auﬁa
Wisununewlien lufianunandrenuasaiiey
"\t (P > 0.05) 3:W39017Li5U Cyclosporine
wazanildenaan (@3197 9) lawedn Fluores-
cein staining a%u (CREN) ﬁy’\‘l aanéw%éﬁﬁm

@1 Schirmer’s test Hawl#eN ﬂ@;w‘ﬁlvlﬁ%'u
Cyclosporine ﬁ@hmﬁiﬂ Schirmer’s test L 8.19
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+ 5.84 HAAWNAT NFUAILANAAY Schirmer’s test
LRWINNY 7.65 + 5.21 NAALNAT WA LLAaY
A A ~ A ~ Y
N1 @aun 2 wazlaun 3 lunqumum
Cyclosporine 61 Schirmer’s test ladgLiw 10.38
+ 6.41 10.04 £+ 6.14 U8z 11.50 = 7.84 UFALNAT
ANRIAL HAITEN 1 1haw 2 Laa way 3 Lhan
luﬂﬁjmﬂaquﬁﬁWLaﬁﬁmao Schirmer’s test 11w
10.69 = 7.71 9.35 £ 5.99 1Lz 8.92 + 5.51 UFALNGAT
o Qs 1 J Qo v g: 1
AUNIAL A1 Schirmer’s test a"uu%aﬂ%mmnqw
nasaauaznguaILgu ladlua1lden Cyclosporine
6N paired t-test GNINUBLIINTY AN DE
= ~ A ~ ~ o
(P < 0.05) wwzludeun 3 wawJoufisuny
Aaulhen (@151499 10) LL@iluﬂéjMﬂauQu @ paired
t-test lduanansnuaeaiivg aume 46 (P >
0.05) sl,uv‘}maamﬁmﬂ%amﬁﬂuﬁuﬁaﬂﬁm GRERE
o . 4 o, o
7N 11) anadasnudadsvad Schirmer’s test LD
= ~ ' o o o A A
wWisuisunawldeuazvadden asuldawn 1
A ~ A A LAY o
ATULABUN 2 WRXATULABUN 3 ﬂquvl,mn
Cyclosporine fia 2.19 + 6.59 1.85 + 6.50 WA
3.31 + 7.72 URRLNGT muﬁwé’mm:mﬁumuqu
3@ 3.04 + 8.46 1.69 + 6.98 WAz 1.27 + 6.51
a a o a 1 { &/
JANAT AINAIAU AU uuInNINUB
1 . 5 £ { o
BUNLAIININ Schirmer’s test WINUULNANLUAY
1 v 1 J g; 1
ﬂmﬂ,mn A1 Schirmer’s test IMNVYUNI a\mqu
waIn1Iane lagldianuuanadianuwatnaiie
Q7 (P> 0.05) 3$1ﬁ’j’1\1ﬂij&lﬁvlﬁ%'u Cyclosporine
LAENFUAILOY (ANT1911 12)
a 6
P17
Uynn eyiiiunatafesveienngoa
@1 Cyclosporine Aaylii Uen TeaeLAadan lag
= ;d U %
marnndidae 1 9 lu 30 e (Fauas 3.33)
NUINITL UANNINHRINRBEA  Cyclosporine
wﬁawq@l"ﬁmLLazaaﬂmﬂmsﬁﬂm"Lﬂ
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AZULWBAINITAURI R U b uaaadln
1 =} > =2 g; 1 ai £
LARZLADUARNINITAN B mluﬂqwm'ﬂvl,@
Cyclosporine uaza1aiuqu laglifianuuan
GNINUBLNNIY ATy (P > 0.05) 8IN1IATUAY
Aaf A o A =
NATWD1H0991NBNLANRATIE) I8 placebo
v 1 1 ‘&l 1
effect 11 b9 me:mﬂqumuqummsﬁmumu
WEINK ASLALIILINWYDY Willen wazame® N
NRDINITAULAI R U L aaadua b Tau 6
ﬁ'mzmwnajwmuqmmzmjammaa LANGIN
N384 uBed Hom* Awudilungun'ld
. A v ak
Cyclosporine 4ACLULBAINITANLAIATY 0.88 Tu
ﬂ@'umuquﬂ:u,uuwl,ﬁawhLau TauuanenIn
289Uk AR 89ngu (P = 0.016)
. v 2 X
A1 tear breakup time Humlslawudn
NRININARBIAURIAL LTI tear stability Va3
%/ d&/ 1 A n; A 1 A
W60 lagwuludann 3 Saruinnidan
i 2 3nnIAennl welddaINLaNa1IN
agn9five A (P > 0.05) TEnieenilasuen
Cyclosporine WAz l@sU8IRAEN ARIAL
YUV Hom® wazuad Wilen ez’
A1 Fluorescein staining Suwild¥uaaas
o o A A a = o o
mmm‘unm@auwmﬂswmwnunau’tﬁm
L Q4797 TRHUKNATINGZANGNAAAY W6 laiadw
wan@anuaeaiity ATy (P> 0.05) N 84N§
AMENUINLINUVDY Hom* wazwad Willen way
A’
' . , A v a X A
@1 Schirmer’s test TuwlsulANNALLD
= =) s 1 v 1 ;l a v
Wisuwsununawlien UeBIUSuImnis 319
%‘ AI J > QU 1 1 1 o
PO UNNTWARIATUEY wel bl TANNLANAIIN
atl9iliky ALY (P> 0.05) 1TWIN9 BINANLTUNY
ARUNLINLIIUVDY Willen hazans’

* quU91 Cyclosporine fus=lonit

Hom
1 v 6 e =1 v 1 v 1
sl,uﬂ@wﬂmau VN LAZAINIIOUAITING Y L6

4 =R fL 9 1 o v a o
Hom™ ¢@ni uaﬂ’JUQW%’J%%SULWﬂG 17 YU
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A519N 1 U @9A1 Paired T-test ATUWUEINTAUAS I g cyclosporine W38 UABUNDUWLALARS

Twelundazidan

Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
wWisusunaulvienwarundolivien 1 @au 1.4615 1.8381 .3605 7191 2.2039 4.055 25 .000
wWinwsunaulvienuarudolivien 2 @au 1.8846 1.6328 .3202 1.2251 2.5441 5.885 25 .000
wWinusunaulvietuarndolivien 3 w@au 1.9231 1.8531 .3634 1.1746 2.6715 5.292 25 .000

A199N 2 1L Q9A1 Paired T-test AZUWKAINITAWAI a1 control WSBUAHURAULAZAAT

Teluudazifan

Paired Samples Test

Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
wisudsunaulviswazvaelvian 1 @au 1.3077 1.6678 3271 .6341 1.9813 3.998 25 .000
wisudsunaulviswasvaeliian 2 wau 1.9615 1.5095 .2960 1.3519 2.5712 6.626 25 .000
uisuiinunaulvieuaynadelvien 3 wau 1.9231 1.8314 .3592 1.1834 2.6628 5.354 25 .000

P ] a v A = a o o = a
M39N 3 L IR0 T-test MIURLUUUAI ASLBUDINITALAY LilaL‘lJiEJ‘JJLﬂﬂﬂﬂﬂﬂﬂ%i%il’]LﬂSﬂULﬂﬂU

32%WI149 cyclosporine WAy placebo

Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
nsuwdsudasainisatuie tudiaui 1 WanBeufaufudaulvien Equal variances assumed 361 551 -.316 50 753 -.1538 .4867 -1.1315 .8238
Equal variances not assumed -.316 49.535 753 -.1538 .4867 -1.1317 .8240
asuldaulasainiseuiie Tuidaui 2 WawSeuwisusunaulien Equal variances assumed 516 476 176 50 .861 | 7.692E-02 4361 -.7990 9528
Equal variances not assumed 176 49.694 .861 | 7.692E-02 4361 -.7991 .9530
nsulsulasainisauie tuidaud 3 WauBoudeudunaulvien Equal variances assumed 114 737 -.147 50 .883 | -7.692E-02 .5222 -1.1257 9719
Equal variances not assumed -.147 49.951 .883 | -7.692E-02 .5222 -1.1258 9719

AN 4 1L a9 T-test Tear breakup time luannls cyclosporine

luudazifan

Paired Samples Test

=) = 1 Qs v
SEHIINING UUﬂﬂ%LLﬂZ%ﬂ\ﬂﬂU”}

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
wisusunaulvieuazndelvian 1 dau .0000 3.3466 .6563 -1.3517 1.3517 .000 25 1.000
wisusunaulviauasndolivian 2 wau -1.1923 4.0301 .7904 -2.8201 .4355 -1.509 25 144
waausunaulvieuasuaslvian 3 wau -2.9231 4.6812 9181 -4.8139 -1.0323 -3.184 25 .004
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luudazifan

Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
wiswdaunaulveuasudelvien 1 whau -.2308 3.1913 .6259 -1.5198 1.0582 -.369 25 715
uFnudaunaulviawasuaslvian 2 wau -1.9231 3.7939 .7440 -3.4555 -.3907 -2.585 25 .016
uisuiaunaulieuasndelvien 3 wau -4.1923 4.5696 .8962 -6.0380 -2.3466 -4.678 25 .000

A59N 6 U A9A1 T-test MIAuuulasan Tear breakup time WaSsuisununauliendIaufiey

32WIN cylosporine WAz placebo

Independent Samples Test

Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
nsuldsunilasen Tear breakup time naalvien 1 au WawFoudsuiunaulvien Equal variances assumed .037 .849 -.254 50 .800 -.2308 9069 -2.0524 1.5908
Equal variances not assumed -.254 49.888 .800 -.2308 9069 -2.0525 1.5909
nsul@ouuilacen Tear breakup time w&olvie 2 wau WanBeudsudunaulien Equal variances assumed .000 997 -.673 50 .504 -.7308 1.0855 -2.9110 1.4495
Equal variances not assumed -.673 49.819 .504 -.7308 1.0855 -2.9112 1.4497
nsuldouuilacen Tear breakup time w&slvisn 3 w@au WauBeumdsudunaulien Equal variances assumed .014 .907 -.989 50 327 -1.2692 1.2830 -3.8461 1.3077
Equal variances not assumed -.989 49.971 .327 -1.2692 1.2830 -3.8462 1.3077

A139N 7 UL @961 Paired T-test Fluorescein staining Tuannld cyclosporine WILUNBUNOWURZARY

Tweluudaziaan

Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
uBaudaunaulvieuazsnaslvian 1 @au .5000 .6481 1271 .2382 .7618 3.934 25 .001
ursuaunaulviawarndelvian 2 wau .7308 .9190 .1802 .3596 1.1020 4.055 25 .000
wisuaunaulviswarnaelyian 3 wau .9231 .9767 .1915 .5286 1.3176 4.819 25 .000

A1519N 8 U @IA1 Paired T-test Fluorescein staining el control WIsuAgURaULAZAE

Twelundazifan

Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
uhiswnunauliauasndelvian 1 dau .3077 .5491 .1077 | 8.590E-02 .5295 2.857 25 .008
wiaudaunaulviauazndaliien 2 wau .6923 .7359 .1443 .3951 .9895 4.797 25 .000
wisuaunaulvisuazndaliiean 3 wau .8462 .7845 .1538 .5293 1.1630 5.500 25 .000
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@3N 9 I @31 T-test NIILURUUUUAY @1 Fluorescein staining

WIBULBUIERINg cyclosporine Waz placebo

Independent Samples Test

A a a o @
Wallssum Elllﬂllﬂaul%ﬁ’]

Levene's Test for
Equality of Variances

A319N 10 U @9AN Paired T-test Schirmer’s test el cyclosporine

t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
nnsulasuulasen Fluorescein staining ndolvien 1 wiau dawsouisufunaulion Equal variances assumed 1.816 184 -1.154 50 .254 -.1923 .1666 -.5269 1423
Equal variances not assumed -1.154 48.688 .254 -.1923 .1666 -.5271 .1425
nsulasunilasen Fluorescein staining waslvien 2 au WauBsufinudundaulien Equal variances assumed .385 .538 -.167 50 .868 | -3.846E-02 .2309 -.5022 4253
Equal variances not assumed -.167 47.719 .868 | -3.846E-02 .2309 -.5028 4259
nsul@suuilasen Fluorescein staining naolvian 3 wau WauBoususunaulion Equal variances assumed 548 463 -313 50 .755 | -7.692E-02 .2457 -.5704 4165
Equal variances not assumed -.313 47.777 .756 | -7.692E-02 .2457 -.5709 4171

= = 1 [
WU UNOULAZ AR

v 1 A
Tenluudazifou
Paired Samples Test
Paired Differences
95% Confidence
Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
uFsugunaulvieuazndelvian 1 wau -2.1923 6.5910 1.2926 -4.8545 .4699 -1.696 25 .102
uFsusunaulvieuasndolvian 2 wau -1.8462 6.4912 1.2730 -4.4680 7757 -1.450 25 .159
uEaugunaulvienuasuaslvian 3 wau -3.3077 7.7241 1.5148 -6.4275 -.1879 -2.184 25 .039

M990 11 1 @961 Paired T-test Schirmer’s test IWaNT control WIBUNHUNDWLRZRRIAEN

1 =1
luudazifan

Paired Samples Test

Paired Differences

95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
ulisufsunauliewazsuaelvian 1 éau -3.0385 8.4592 1.6590 -6.4552 .3783 -1.832 25 .079
wisusunaulviawaruaelvian 2 wau -1.6923 6.9786 1.3686 -4.5110 1.1264 -1.237 25 228
uisusunaulviawazuaelvien 3 wau -1.2692 6.5088 1.2765 -3.8982 1.3597 -.994 25 .330

AN 12 1 @9A0 T-test NMIt/AuuULa9An Schirmer’s WSHLMBUADWLAZRRIRELTI LN L TZHIN

cyclosporine LR placebo

Independent Samples Test

Equality of Variances

Levene's Test for

t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
nsldsuuiagel Shirmer's test udslien 1 @au WawSauisudunaulvien  Equal variances assumed 357 .553 -.402 50 .689 -.8462 2.1031 -5.0704 3.3781
Equal variances not assumed -.402 47.180 689 -.8462 2.1031 -5.0766 3.3843
nsulasuuilagan Shirmer's test w&olvian 2 (dau Waukowsufunaulion  Equal variances assumed 116 735 .082 50 935 .1538 1.8692 -3.6005 3.9081
Equal variances not assumed .082 49.740 935 .1538 1.8692 -3.6009 3.9086
Asulaouuilagdn Shirmer's test w&olvian 3 (dau Waukowsufunaulion  Equal variances assumed 413 523 1.029 50 .308 2.0385 1.9809 -1.9404 6.0173
Equal variances not assumed 1.029 48.603 309 2.0385 1.9809 -1.9432 6.0201
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Efficacy of 0.05% Cyclosporine eye drops for
the Treatment of Dry Eye in Contact Lens Users

Kosol Kumpituk, MD.

Tassanee Sirikul, MD.
Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objective: To evaluate the efficacy 0.05% Cyclosporine eye drops for the treatment of dry eye

in contact lens users.

Methods: Thirty contact lens patients with dry eye symptoms were included in this study (four
cases were dropped out, one case had side effect of Cyclosporine, three cases were not able
to complete 3 months follow up). 0.05% Cyclosporine eye drops were used in one eye and artificial
tear were used in the other eye two times per day for three months. Symptoms of dry eye, tear
break-up time, Fluorescein staining, Schirmer’s test were collected at baseline, one month, two

months and three months after treatment.

Results: After treatment one month, two months and three months of treatment, dry eye symptoms
and Fluorescein staining were decreased, tear break-up time and Schirmer’s test were increased,

in both Cyclosporine and placebo groups .

Conclusions: 0.05% Cyclosporine and artificial tear drops could relieve dry eye symptoms in contact
lens users but there was no statistically significant difference between groups (P > 0.05). The factors
contributing to dry eye symptoms in contact lens users should be further studied. Contact lens
materials and designs should be improved to provide greater comfort and less dry eye symptoms.

New drugs should also be developed to handle this problem.
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Development of Essential Competency Assessment Tools

for Registered Nurses Working in Ophthalmic
Out-patient Department Mahasarakham Hospital

Nantana Saranjit, M.S.(Nursing)
Apinya Jumpamool, Ph.D.

Abstract

The purpose of this independent study was to establish specialty competency assessment
forms and a competency assessment manual for registered nurses working in Ophthalmic Out-
patient Department, Mahasarakham Hospital. The author analyzed job and nursing task, the Ophthalmic
Out-patient Department problems and staff’s needs, the literature reviewed. Three nurses in Oph-
thalmic Out-patient Department (OPD) and Eye Ear Nose and Throat ward (EENT) were interviewed
to identify specialty competencies and ranked their priority. Three types of assessment forms (ob-
servation checklist, knowledge test, and competency - rating scale) were developed and used for
measuring two components of competencies (knowledge, technical skills). The operational workshop
included giving knowledge related to the competencies and brainstorming technique was conducted
for target groups which were 13 nurses working in Ophthalmic OPD and EENT ward. The competency
assessment forms (draft) were reorganized according to the participant’s critics, opinions, and suggestions.
Five experts were asked to validate the content of 6 competency assessment forms and their
appropriateness. The draft of competency manual for staff nurses also were developed later on.
Then, the screening of eyes and the helping ophthalmologist to verify test were done to test acceptable
reliabilities of the assessment forms and reported as 0.90 (Interrater reliabilities) and 0.97 (Cronbach’s
Alpha coefficient) the primary eye nursing care and the helping in laser treatment were done to
test acceptable reliabilities of the assessment forms and reported as 0.95 (Interrater reliabilities)
and 0.98 (Cronbach’s Alpha coefficient) for the competency rating scale. The range for the observation
checklist; 0.28 for the competency of visual acuity, 0.00 for the competency of clean eyes, for
each competency assessment form, it included a knowledge test and observation skill-checklist.
The manual for staff nurses and evaluators were completed.

The sixth specialty competencies were: 1) Screening of eyes 2) Helping ophthalmologist to

verify 3) Primary eye nursing care 4)Helping in laser treatment 5) Visual acuity 6) To clean eyes.
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GRADING OF OPACIFICATION OF THE CRYSTALLINE LENS
GRADE Cortical Posterior subcapsular Nuclear
- Incipient stage - Distortions best visualized Hint of cloudiness
1+ - Occasional milky with retroillumination Loss of definition in the
cleft peripherally - VA: no change to 20/30 ; nucleus
- Visual acuity: minimal or distortion and flare worse at VA: trace of refractive error;
no change near shift toward myopia
- Intumescent stage - Vacuoles and granules seen Homogeneous nucleus
- Coaslescing spoke with illumination No Y suture
2+ peripherally (early plaque) Increase contrast with cortex/
- VA: 20/25-20/80 nucleus interface (dark ring
with flare around nucleus seen with
slit lamp)
VA 20/20-20/40 ; 1-3 D
3+ - Intumesents stage - Increase area of plaques Maximum contrast of nuclease
(advanced) - Coalescence of vacuoles, Increase opacification
- Large wedge and band granules, and crystals VA ; 20/30-20/80 ; polyopia
opacities extending to the > 2 D refractive error change
VA 20/100 - FC
4+ - Mature stage - Increased thickness of plaque Density opaque nuclease
- Uniform milky white pupil extending Into the cortex White to brown in appearance
- VA: FC to LP (usually brunescens)
VA: 20/100 or less
ADVANCED |- Hypermature stage Cataract nigra
- Morgagnian cataract

n3dufinAugn prevalence va4ln
danszan wuunndu lsadanszan 1 a1 was
ulsadonszanns agan WziNadan AW
Finvad_I015Uaneen
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3. A1ANAKANAN (intraocular pressure)
mnﬁi’ﬂmmjﬂamqﬁmi’mﬁamm 137 A% 99
g; 1 A & v A 1 ¥ o
nanualuisraiulsndainauinan laviins
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Fofu® druia3as Air puff tonometer WANII
ATIIWLANNINIZTALVDITZALANNABAIAILL A
Tuanefi 2 da

@I 2 U AITIINY I0NNTAIANNARINANEIN Y IURNANITEALAIANNAUINAT

IOP | 3w | Sauas I0P 19I% Jouaz I0P I | Sosaz
(o) (o) (o)

7 mmHg 5 1.8 15 mmHg 29 10.6 23 mmHg 0 0
8 mmHg 14 5.1 16 mmHg 20 7.3 24 mmHg 1 0.4
9 mmHg 15 5.5 17 mmHg 14 5.1 25 mmHg 2 0.7
10 mmHg 23 8.4 18 mmHg 16 5.8 26 mmHg 1 0.4
11 mmHg 27 9.6 19 mmHg 5 1.8 27 mmHg 1 0.4
12 mmHg 31 11.3 20 mmHg 2 0.7 28 mmHg 0 0
13 mmHg 25 9.1 21 mmHg 2 0.7 29 mmHg 1 0.4
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Prevalence of ocular health and common eye diseases
in elderly from Seniors Club,
Thammasat University Hospital

Sakchai Vongkittirux, MD.
Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Objections: To describe the prevalence of common eye diseases and intraocular pressure in elderly
persons from Seniors Club, Thammasat University Hospital, which could lead to interventions to
improve eye health care in elderly patients in Pathum thani province.

Methods: Elderly persons age 51 years or older which participated in Good eye health day event
were included in this study. The intraocular pressure, refractive error, and slit-lamp biomicroscopic
examinations were performed to detect the common eye diseases, such as pinguecula, pterygium
and cataract.

Results: From the event, 137 patients were included. The intraocular pressure was 7-29 mmHg
(Mean = 13.4 mmHg, SD 3.64 mmHg). The number of patients with refractive error was 85 (62%),
4 (2.9%) reported myopia, 43 (31.4%) reported hyperopia, 14 (10.2%) reported astigmatism and
43 (31.4%) reported mixed astigmatism. Pinguecula was demonstrated in 105 patients (76.6%), ptery-
gium in 27 patients (19.7%) and cataract in 47 patients (34.3%) respectively.

Conclusions: Common eye diseases such as pinguecula, pterygium and cataract were frequently
detected in the elderly persons. Appropriate eye health care should be established for the elderly

in the population.
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Optical Coherence Tomography in

the Management of Retinal Disorders

aAaAa

6 a = a
LAWY q%‘n‘i SANBaTIAE

a o 6

2197138 WiBuNNINaGTYy dAIRAMKNA

% 6 a 4
mﬂ"imamﬁwm AMSUNNYAT AT NRNINYIRYSIINA A3

Q 1

UNAAYD
Optical Coherence Tomography (OCT)

& P A aa o A a °
wWulaTasdansainaaslinaailss MmenEuUn

v & -
PNFUNIHALUINTB LATDd OCT  WITOL @9
AWAAVINIL HaUNITAAT LD LT ULTAUILAE
AaTaue LLaﬂﬁmmazLSﬂ@maamwmaﬁa 1-15
luasan cluma%'m:ﬁﬂmﬁ'a WTavNllwnng
ATIVADRLAL "suﬁﬂu%ﬁﬁmaagﬂm

UNU

Lﬂéa\‘l Optical Coherence Tomography
(OCT) Buiimswamuazinuldasousnlull a.a.
1991 lag Dr. Haung deandmswamnansin
leiun ocT1 Tuil 1996, 0CT2 ull 2000 uaz OCT3
Tull 2002 %aﬁajuﬂaﬁ;ﬂmfmaa WANNIINH
PoILe309 OCT NFHUWANNITVEY low coherence
interferometry %oﬁwmmmnmsﬁw’mmaa
fieroptic lagflunasniian 9w superlum-
inescence diode lfAnuBNIaABL SwTa9 820
wilwaas (infrared) F9azuonain 9w asa1u 9
n uﬁmﬁumaﬁuﬁmﬁaﬁﬁqm NUALANGAIINH
LLAANIINIZANYL I(backscattering) LAXN1T
*faunsu (backreflectivity) N@19AH 81 3

o ﬁ v Q Qs [ 1
ANIIE sriaunauUNWNL Nawdlu reference %

Sl \‘iaﬂﬁ’lﬁ]zmﬂvlﬂﬁ intraocular structures nah
flaztiunianaunde3as photodetector N3
FINARVDY 8980 97 sfaunduiiaziianis
WNIN aa (interference) NuUaziial 9. Jau wave
FIFn WIS (real time) NAINNIWLATAIAS
AT U ANATEHE NI AN IR VO D
T 9 Tumaiianw

Ophthalmic OCT Imaging System

Fiber-Optic
Interferometer

Low Coherence
Light Source

Scanning
Reference

Detector

Objective
Beamsplitter
Retinal
image Plane

Eﬂl,l, A9 NNINNULATEY OCT lagnan Low

Coherence Interferometry

1389 OCT foutsaandu asdlszian
@uA Time domain OCT was Fourier 38 Spec-
tral domain OCT @4enariwdi detector lagluia3as
time domain OCT =i detector @aLA8lUUIY
ﬁm%'aa fourier "8 spectral domain OCT Y
detectors BANEAINA 1w1TTUL SlawSonnn
pandadaIw Wuwm A T mazanus

TuwnrstiwnnaIw

Note: The author has no financial interest in any device or technique described in this paper
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m (Spectrometer-based)
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Line

Scan

a o

Wiy SRIGunda, fafidu apsfinanins

=
E Time Domain OCT

FD OCT

Simultamneocus
10Z2E pixels at a time

TG OCT

Seqguential
1 pixel at & timea

1024 A—scams in DLDE sec

Higher speaed. hagher definition armnd higher signal.

;J‘iJLL a9 WUy UNIYNUYaILAIad Fourier domain OCT WAz Time domain OCT

Image resolution § 2 UL @dlugﬂ

Axial Scamn

Transwverse Scan

1. Axial (longitudinal) resolution

WANANIANEAY A-scan ultrasound 1@
YR LA intensity Wae time delay lu
uAazaL 97 ounauaenan Saluumwiedld 10
microns resolution

Tuuduas intensity %30 peak YDIATL 3
NYULYINNUITZAUVDY backscattering V849 opti-
cal interface 1% time delay 1@91N3ITHLHIY
2pIal ARz peak enwiawnaulaiduszazng

2. Transverse resolution

WANNIIAAIENL B-scan ultrasound Lfia
16 axial scan lTwudazwais g auns luuwr
transverse points AazTannul# 20-25 microns
resolution M¥Sauwanaudnglunduiy focused
spot size U89 optical beam AnTIaE LIt BTN
high a2 low resolution %ﬂﬂﬁ”mm’l&laztawmﬁ’m
Pixel yasnaadtnegy el high (512) transverse

pixel density L3899z scan 400 axial scans §8
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37 FenanflEeiuwimann 512/400 = 1.28
seconds ufia 1 MwlFan scan Uszanm 1.3
Jud ul low (128) transverse pixel density
zawInaleldn128/400 = 0.32 seconds Aa
1 e scan Uszana 0.3 3w

WawSoufisuiueies ultrasound L9389
OCT fifauandaesdt

1. 1% non-contact instrument

2. srdounasriian sldeann ol
infrared

3. TaUIumail 3 (intensity) va3
S0 97 sraunau

4. Lﬂ%iaaﬁilﬁﬁ"svlﬂﬁﬂmuauﬁmmaﬁa10
microns

(1%Lﬂ%ia<1 ultrahigh resolution OCT 15
resolution Vlﬁm\‘iﬁd 3 microns)

wel OCT Hfasnalwnitidalds leun

Oy e,
“hipsY

1. NILNITAINAUIN (corneal edema)

2. 1w uhayuann (lens opacity)

3. maz’?uﬁﬂmﬂju%%aﬁﬁa@aaﬂ
(vitreous opacity, vitreous hemorrhage)

4. JUAUAN (miosis)

5. NNIZATUAY (impair tear film)

6. miﬂaaﬂmmad%ﬂw (eye motion)

7. miLﬂﬁzmmJawhmmé’ugﬂm (IOP
fluctuation)

8. Tremor

9. G‘Taaﬂ’]sﬁﬂmu‘%nmﬁayj’uanmﬁamn
posterior pole

"M% ultrasound % contact instrument
mé’mmddﬁﬁLﬁ@ﬂ?}im“m‘l,mhummﬁma 19
S meaitunasnan " o9fi siaunsy e
INAAagIl# low resolution 150 microns (20

microns MAA38Y anterior segment ultrasound)

Repeat Macular RNFL
thickness thicknoss

0 ®

Circlo RFNL
clt:h map

Cross har RNFL Fast
thickness optic disc

sdu a9
u

%00 /% X

rm RNFI.

Line Optic disc Xdine

= 0 x

Rastor GConcontric 3 rings  Fast mecular thickness

linos map
Radisl Nerve head Fast RNFL
o cice thckness

Scan Protocols 4 19 Protocols
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Retinal applications ¥#3nlg unanslsn drasnasu
1. Macular hole, pseudohole

Vitreo-retinal interface

Vitreomacular traction

Macular edema

Retinal pigment epithelial detachment

Age related macular degeneration

Diabetic retinopathy

© N o o A~ 0 D

Choroidal neovascular membrane

(CNVM), Tumors

5
Raster lines

wii BEEuNEA, ARty apsinenina

a

Macular
Radal nes Hicknoss

map
6

Repeat

Protocols NitnulTUslamitlunsanuenlsanidaaiss 1nen

nsuiana OCT
1. Qualitative analysis Ik QJWNA 2 %
leun
(1) Morphology
¢ Morphological change
¢+ Anomalous structure by region
(2) Reflectivity
Lﬂ%a\‘i’i}:LL adnaLliw cross-sectional
imaging lagld color scale “AenueILa 1A
WL @49 high %38 hypereflectivity TJauds™#u a4

low %38 hyporeflectivity

giJl,l, @9 Color scale: Red @@ hyperreflectivity, Blue fa hyporeflectivity
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Normal reflectivity of retinal layers

R

% High reflectivity launo nerve fiber
layer

[

« Medium reflectivity launou plexiform

<,

layer LR nuclear layer

(%

* Low reflectivity leunou photoreceptors

<

L)

<,

layer

¥
¥
T SUIL N
N
¥

< 345 mm
= 6 mm

“n 5

o
&'ffmnst"““

2. Quantitative analysis
A3l adnaldw surface mapping

£ .
area TIILL @4 thickness LLAZ volume I@ﬂﬁ color

scale LTWNWILG @199 NPUNU normal thickness
& 1 . .
TIAN9NN reflectivity

3w @9 Retinal map analysis

Q 1 a Ad‘ 1
datsnnuiadndnnululsadnsg

1. Abnormal high reflectivity

1.1 Superficial causes L% ERM (epiretinal membrane), cotton wool spots

Retinal
- ERM
Velrs gl traction

sdu a9
u

Peripapillary

- . *'J H ¥
o
= T -

traction

OCT 284 hyper-reflective membrane extend from disc both nasally and temporally causing

peripapillary traction slu;‘i:ﬂm epiretinal membrane TH@ macular pucker



2y N BRIEwEA, Anfdy dasiivaning

P
EDm o
“igpssnt

1.2 Intraretinal causes W% intraretinal hemorrhage, hard exudates, retinal fiorosis and scar

with reduced thickness

Hard exudates

gﬂu, A9 OCT Y83y macular thickening with reduced backscatter due to fluid accumulation in outer
retinal layers. circinate rings of hard exudates “hyper-reflective lesions” within retinal layers

with shadowing effect

1.3 Deep causes 7% RPE hyperplasia, drusen 1% increase thickness of RPE, pre-intrasubretinal
choroidal neovascular membrane (CNVM), retinal scarring 210 choroiditis, trauma %38N1384 laser

WWuan

Drusens

gﬂu, A9  OCT a4 hard drusens as small disruptions in RPE projecting into overlying photoreceptor

layer and area of RPE atrophy showed hyper-reflectivity from underlying choroid
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Occult CNV

g'iJLL A9  OCT 2843 area of hyperreflectivity 3710 occult CNV Wae area of hyporeflectivity under fovea
suggest subretinal fluid, reflection from choroid underlying RPE detachment were not attenuated
and optical backscatter was seen in subRPE space suggest of an underlying CNV El,u;jﬂm

neovascular AMD

Temporal

sdu @9 OCT w84 hyperreflectivity band 911 scar

2. Abnormal hyporeflectivity

2.1 Cystoid macular edema

Cystic spaces

gflJu, A9  OCT 283 macular thickening with two nearly full thickness cystoid spaces under fovea with

intervening septae 1%2@1&1 diabetic macular edema
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2.2 Serous retinal detachment (serous RD), Pigment epithelial detachment (PED)

Temporal

gﬂu, A9 OCT way PED under fovea 410 microns with surrounding serous fluid Iugﬂw atypical

central serous chorioretinopathy

3. Abnormal vitreoretinal traction

Posterior hyaloid membrane

E'iJLL A9  OCT Va4 perifoveal detachment of posterior hyaloids but still attached to foveola, an intraretinal
pseudocyst in inner foveola with focal adhesion of vitreous to macula leads to mechanical

deformation of fovea with pseudocyst lulgﬂw macular hole stage | (foveal pseudocyst)

Focal foveal

=z ‘g/’/ traction

Ellu, M9  OCT W84 increased retinal thickening with vitreoschisis (splitting of posterior vitreous phase
into two lamellae), posterior lamina of vitreoschisis caused focal traction on fovea resulting

in underlying TRD lmgﬂ’m diabetic macular edema 1Lfi@ tractional detachment of fovea
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Attached posterior hyaloid

Full thickness macular ho

gﬂu, A9 OCT a4 full thickness dehiscence surrounding retina, thickening 390 microns from buttom
of hole along with cystic change (hyporeflective spaces in neurosensory retina), macular
detachment results in swelling, cystoid spaces and inward curvature of edges bordering

holes lugﬂaﬂ macular hole stage lll without posterior vitreous detachment

Future Development
1. Three-dimensional (3D) OCT (Topcon) Wiaazidaaniwillu 1wl

. High speed makes 3-D

& .. U rpossible

4 mm square
101 x512=
51,712 A-scans
2.0 sec

sdu ey \A389 Three-dimensional (3D) OCT

2. Ultrahigh resolution OCT

ﬂﬁ]ﬁlﬂ'u NWINAAlARZLBHAY 1-2 microns axial resolution LAz WML spectral detection YNl
P \ e o = £ | { o {
LN image sensitivity LAZUIZREAINNIIVY 40 W]']Lﬁﬂl,ﬁﬂl]ﬂl]lﬂ%ﬂﬁ standard OCT ’m’liﬂﬁﬂﬂ’]i’m

NLDUAUGRZTUYDY retina TINNITH external limiting membrane LR photoreceptor outer segments

=

High definition OCT at

St ey M5, T

sdu a9 L@389 Ultrahigh resolution OCT
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ocT Wuiedasiio non-contact i asnain
real-time 1WAN cross-section madgﬂmﬁﬁ high
resolution {fa9uiiaa anlunstisiiasy
uaz@aaumssnElsanmeaedss manas glsa
AN I8 a9 INANIATIINIARAN, slit-lamp
biomicroscopy, indirect ophthalmoscopy %38 FFA
Usznoudis uaztaies OCT lédn1swann
Tdsunsudsuamaasirasliselaminndsdn
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Ocular Hypertension
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Definition/Terminology

Term “ocular hypertension (OHT)”

& A A | A A
Nt wadulul a.a. 1970 IWBLENITNINIRTE
AUAHAT (IOP, intraocular pressure) Uné A
wnial 1 a A é a
W& IOP 1NN 21 daatuasdsantdegnianyon
INudiianu ee shasiianizdafin (open
angle glaucoma, OAG)

Term “glaucoma suspect (GS)” an

1 1 u

. walay Shaffer iavinITINNguNda
Cadlunmsifadafuluewiaaannnisiiaanuan
o 3 L wder menfiansmeivn 9 wienadu
v a A oAdaA A v V] o
daAuluszozusn WIDANTN 1aafionadnle
ulsadadiu

A191NAANVDY Glaucoma suspect
A Aa A o
Glaucoma suspect A9 UAARTIAAUITED
1 d‘v 1 v A ) a

mn@a"l,ﬂuamauaU’Lu%m@ml,azwugmﬂ@ﬂﬂ@
NNNITATIY gonioscopy

1.8 suggestive glaucomatous optic nerve
%38 nerve fiber layer defect (enlarged cup-disc
ratio, asymmetric cup-disc ratio, notching %38 nar-
rowing Va4 neuroretinal rim, disc hemorrhage %30
a a . P )
U 91U[uULaI189 nerve fiber layer NU1 9 8)

2.4 visual field RaUn@nur 3 w9y
INAINA DAL

3. ANNARAIINNANTIAlAY applanation
tonometry 41NNI1 21 AadluaIUIaN Wa18AYY

o o @

A191NAAINYDY Ocular Hypertension

AnSANuauaanNnI1 21 HadluaTisan
& =) 1 { 1 a
smgﬂwmsmmﬁmmLdmmamsmcﬂ open angle

glaucoma mﬂmfﬁmjummﬁumﬂﬂa

Prevalence and development of open-
angle glaucoma

Prevalence

iaymﬁ'mﬁu prevalence Uad OHT 4
AOUTNINaINWANE L9Awdadnens “qtﬂu 8 111
U8y Chronic Open Angle Glaucoma (COAG) i
mM3anEWLlatlEAIINNAAINVBIANANNA AN
(IOP) anAnIwIawinny 21 Nadwasusan lu
andranilonians asdne (lasdl optic nerve uas
A% 1ea1dnd) beI89IuIn prevalence rate
winnuSawaz 4 09 10 1uﬂuﬁa1qmﬂﬂd1 40 1

Progression rate

lugthe Gs 75 10P J Wil pro-
gression rate aunanoidulsa coag la
dszanmdesaz 1 detl lutae 5-15 1
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lu Ocular hypertension study (OHTS)
randomized controlled trial {Jwn1ANBIUWANT
o O Aa % a A
INHIHYINTANVARAT lasSouioy
323N topical ocular hypotensive treatment
ﬁ'umju closed observation WL

1. mjuﬁ"tﬁ%’um 3 cumulative probability
28415470 COAG a9 5 T Uszanmw 1% ¢all

find aad auna, TEn nensimue

2. Ngw observe § cumulative probability
289M3Lia COAG luta4 5 T Uszunm 2% dall

3. Naw higher risk #an13LNa glaucoma-
tous nerve damage WUINHE@IINILAA COAG
Uszanm 3-5% doll (an31971 1)

@1379N 1 Incidence of Chronic Open-Angle Glaucoma among Ocular Hypertensives

NO. OCULAR OBSERVATION NO. PATIENTS DEVELOPED
HYPERTENSIVE PERIOD OPEN-ANGLE

INVESTIGATOR PATIENTS (YEARS) GLAUCOMA

Perkins 124 5-7 4 (3.2%)

Walker 109 11 11 (11%)

Wilensky, et al. 50 avg. 6 3 (6%)

Norskov 68 5 0

Linner 92 10 0

Kitazawa, et al. 75 avg. 9.5 7(9.3%)

David, et al. 61 avg. 3.3 10 (16.4%)

range 1-11

Hart, et al. 92 5 33 (35%)

Armaly, et al. 5,886 13 (1.7%)

Lindbert, et al. 41 20 14 (34%)

Kass, et al. 819 (control arm) 5 89 (10.9%)

ﬁﬂﬁiﬁﬂﬂﬂlﬂ%ﬁﬁ baseline I0P 3 Wu
1 = ai &/ a k3 a 1
JdauL " gInnAnlunTiiadain  agdls
= T ' L ovAA 'Y
Aauunun ammﬂuﬂqugmmmﬂummo
log ulnguaqldifadadin lusmeidoinuads
=1 =3 £ 1 wn{ > a =3 =
NaTzanlil vagAanuanalnd Aenalinng
U =3 U é U 1 d Q
daRula mgﬂaﬂluﬂquﬁmamnwumm@um

1 6 Aa A A dl U

aglmﬂmmﬂﬂmsa WIB M NF0U19T 18879
RIS U RULAZNUANUABANKANTATIVATILIN
waunin 21 Aadlwatdsan uarasranulwany

PAIINANNAUA “aLmzLﬂuwalﬁLﬁ@ﬁaﬁu"lﬁ

N191929AAN3aY (Screening)
nItANINAN IOP _4ndn 21 Hadiuasisen
Val5 aLesl screening WUINR false-positive Wae

false-negative 189M1338398 COAG ludam 4

M3lE skilled optic nerve examination {1
14 screening I aiildluns screen ledaualsl
awnsavilal weldlunmedfua

NT93798%  18ANTHA Goldmann kinetic
or Humphrey static (automated) perimetry 14130
detect glaucomatous defect 'béi udiiioflstuasa
WUAMNHAUNGURIAY 186N %w’lilﬁdﬂ’]imnall,dﬂ
axon ldtAnduagnaninuar’® il a.e. 2001
Demirel® 31847%31 lugﬂaaﬁﬁ IOP 4 A7
Ratn@lunsaTiaais "eaviia Short Wave-
length Automated Perimetry (SWAP)
aranuauAedndlanauiaswulu Standard

ENARN

Automated Perimetry (SAP)
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SWAP unisna aulagld stimulus
“H3u (narrow band 440 nm) size V e
NITGUANILLTA cone “idu Fshdannuen
AR U SUNITS cone BN a9TRAR9 15 dB uas
1% background “wdasi J19wan eaay
NITAUUATANILTA " VBILTA cone ~IARBILAL
Weonaaaaa1ankianasuu 9910 stimulus laan
918971 @991 SWAP  10190@3IAWY  visual
field defect leli5an31 SAP luglthe GS w3a OHT
fis 3-5

Lﬂ%a\‘i Frequency doubling perimetry (FDP)
g1adana A InlunITaTIIRIANNRAUNG Tu
gﬂ'mmjmﬁvl,ﬁﬁau SAP FDP {unsavialasld
wan psychophysical phenomenon lasmsany
Lauan ﬁ'i.l‘ln%ﬁﬁ low spatial frequency (DU
Atedasnin 1 cycle/degree) WRYNAN rapid
counterphase flicker (<15 Hz) lkiia psycho-
physical phenomenon winkauzadu double
G'I?I\‘]Lﬂuﬁﬁf’]ﬁmad magnocellular ganglion cell (larger
cell) 51w 10% 399 detect 523w ms
dnwlay Landers’ nd11d1 lun1sasagihe

f \/79‘: v

P
EDm o
“igpssnt

73 10P ,9 e SAP 1@ n17@3I9 SWAP
Waz FDP 1up§ﬂamwia:ﬁmmzl,ﬂ%'ﬂmﬁwwa WU
ety sensitivity 88.9% LAz specificity 96.2% W&
MIANBIL AIAARIN TAN aaAdaInNueLNd
UINTERININTNG BUNI 0998719 UATRIAINY
w1 FOP anadluiadosiefnifiuselomd sy
aT19fRansasmIauAalndiszasSausn (early
glaucomatous defect) Tagtanizagsbsln
ﬂix*’mmﬂﬁjmd'm

MIATIIAH 18alasls SWAP uaz FDP
ARuTn 0198 HulwnsAuay 1w1I0ves
NMIABRILAZIRIRLANVHAUNAVDIAI® 1867
luizﬂ:L'%NLLiﬂ (early glaucomatous visual field
loss) lugﬂwmmﬁ 3§ﬁaﬁq@ﬁmzﬁumﬁﬂ
FofiuluszuzSuusn (early glaucoma) Aaaaw
rlalumsaTadssdueandarind

- mItsldin 1OP

- Optic nerve

- Visual field (VF) data

W9 “MSuANudlunIaanses e
ﬁumﬁﬂwﬁﬁmwL“im@iamsl,ﬁ@ﬁaﬁu TR
GIANTIN 2

A139N 2 Frequency of Screening to Identify Patients at Risk

ASYMPTOMATIC OTHER
AGE AFRICAN ASYMPTOMATIC
(YEARS) AMERICANS PATIENTS
20-29 Every 3-5 years At least once
30-39 Every 2—4 years At least twice
40-64 Every 2—4 years Every 2-4 years

-65 Every 1-2 years

Every 1-2 vyears
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Diagnostic Assessment:
Adudasd good baseline documentation
WaaTadumafeuuladla g Aaupes 10P,

optic nerve, %38 VF status (5% early progression

Intraocular pressure and Pachymetry

U3189WINAMURUINTZANGA (Central
Corneal Thickness ; CCT) lué'ﬂ’mﬁ{f@agﬂuﬂﬁju
GS #idn_snd ccT gl COAG lay 45% 283
e GS & CCT wnnnin 585 luasan Gofise
“ARYLWIE Goldmann applanation tonometer AN
calibrate 1N ald 15U CCT Uszanm 530 luasan
madsswulanivilmnAaanuienaiaves
drfienuld Tmsdszanmdn 30% #9 57% vad
elevated 10P 1w GS I error 22971570

ludlaqgiiu g9laiida gﬂﬁ"fﬁ’mﬁmiw correc-
tion factor la @13l correct “MIUNSEA CCT
feuandsanduaivagnfite e

Recent meta-analysis Whei1i1a5lE
correction factor Uszunm 2.5 AafluaIdIan
"ILNN¢ 50 luasauiieniann 550 luavon

2814137 @ N manometric analyses Nak
WinAuMzi1In correction factor AYTEANTE DA
3.5 Uadwaslsan miunng 50 luatan vad
drfuananlanndrng

Shield® Wiz1131n15E intermediate
correction factor e 3.0 JafuasToN MU
nn 50 luasouas CCT Aidnsannenung easis
i1 ceT vasfiheiald eso luasau (lundi
"l,ajﬁm’mﬁ@ﬂﬂﬁﬁmzﬁm@n) f1 10P fiuffa39naT
aefldntasninenisalatszanm 6 Saatwasilsan
e 10P 71 correct u&a fiednanatluzag normal
uazethelaid risk factor Aula fhe anIngn
reassure uaz waaTaldfawAnanusniu 5%
mitlesunmstusuildnadanuavasmsansile
OHTS (Ocular Hypertension Treatment Study)’

find aad auna, TEn nensimue

Slit-lamp Biomicroscopy and Gonios-
copy

ﬂﬁiﬁuﬁﬂﬁagaﬁugﬁuﬁaﬁuagjﬁ'um‘s
@513 lasld slit-lamp examination LaZANTATI
gonioscopy 88193 NA T Lﬁ'ameqm?Jw%a
secondary cause 5%6] L% angle recession, pig-
ment dispersion, keratic precipitate U trabecular
meshwork 5ﬂﬁ”’dn1mﬁ§'{1 dilate 39373 anterior

lens capsule Wam evidence 284 pseudoexfoliation

Fundus Examination

T "uva9 posterior segment nld °’lﬁ’mﬁa
FIUUNNANWULUAZINANTN optic nerve head
281932UATZIILRLABITNUNN Stereo—-optic nerve
photograph 1910% baseline optic nerve head lag
15 imaging device (1% confocal laser scanning
tomography) lun13@373 disc rim ffu NMIAIIINRN
small hemorrhage {{u™3 MYy w3z 18110
N8 visual field loss ez optic nerve damage
ﬁmmﬁ@h@mmﬂﬁ LﬁuLamﬁumi@é'nwmwaa
nerve fiber layer (NFL) &9 131350 “Sinaiiulag
15U 9 red-free (green) Sluwy defect aziln
negative finding @mfidastuiin wanaNit
LsasiafiTiaasiani NFL §939uis laser pola-
rimetry with nerve fiber analyzer (NFA), Scanning
Laser Ophthalmoscope (SLO) L8z OCT (Optical

Coherence Tomography)

Visual fields

a13r VF ielwle 2 3o 3 baseline
Tasdenufiifedhatas 1 Foan 3 Tadsdaluil

1. 24-2 Swedish Interactive Threshold
Algorithm (SITA) standard on Humphrey Field
Analyzer Il (HFA 1) perimeter
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2.24-2 full threshold white-on-white
Humphrey perimetry or equivalent program on a
different automated perimeter

3. SWAP and/or FDP (Matrix)

IWUANNRAUNG 22d89vIN1TaI79
8% 0T e HuiuNaNIATI9 lwinsann
OHTS® d1lan 1,637 1 1@sumsasiaanu 186N
LasAaauNaNITINE DU 5 U fawuIn
A% 18A0 GHT (Glaucoma Hemifield Test) Las/
W38 corrected PSD (Patterned Standard Devia-
tion) INARAUNG 2zVINNTATIIAY e
BuguwanuRalnd n1sAnEIwWuIn ﬁ@ﬂmﬁﬁ
8% WAANLNEIWI 748 T8 BeluTIWIUG
703 8 (94%) fenwAalnduazidrnnuide
faUnd (reliable) waz 45 318 (6%) UAINHA
Undudiidanudefafialnd (unreliable) ue
IINNITATIAH 1A luﬂﬁjuﬁﬁmwﬁ@
Unduesmn 1wanfidedeldnivua 703 Mok
wuﬁmmﬁ@ﬂnamﬂﬁﬁagjﬁa (false negative)
£19 604 318 (85.9%) Faonaifinann learning curve

%38L1AAN long-term variability

Ocular blood flow

sfl’a"l,sjﬁmiﬁmaﬁﬁm%’@'jﬂugﬂmmjw
GS suflanuAauUn@uas ocular blood flow Lije
Wisuiunguauun@ adndlanauiimafinulasld
laser Doppler flowmetry® W3 ULN8Y optic nerve
head blood velocity, blood volume Waz blood flow
lurs 4 quadrant 4849 optic nerve SnIN9RIY
COAG, GS la¥ normal subjects

T GS WU flow aaaseninagnadie
"¢l superotemporal rim (16% lower), cup (35%
lower), WA inferotemporal neuroretinal rim (22%

lower) Wla/Foufisuny control wagldwuanw

N\

81 )y.
81 y.
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WANENINTNE AT GS uaz control eyes
1 inferonasal w38 superonasal rim uazlawy
AMNUANGAID NI °ﬁﬁ'tyﬁ@humé\ﬂ@ 6 ITHIN
GS waz COAG lwawiamenafinisdinsuie
@333 U1 NNIAARIVBY optic nerve head blood
flow Junumnlunsiia early optic nerve damage
Wikl

Risk factor

aut pslunisifadeAnAud e
ﬁi’ﬂmuLLazm’m;umead risk factor AIANEA
multivariate studies 311 elevated IOP, optic disc
abnormality, large cup-disc (C/D) ratio, myopia,
increasing age L family history of glaucoma YL
risk factor wATLAa glaucomatous optic neu-
ropathy Wae visual field loss

T prospective OHTS™ lavinnsanmn
Qﬂ’;ﬂlwﬁ’mmq 40-80 T 7'laifl glaucomatous
damage uazil IOP 8g32nI4 24 uAz 32 Uadluas
Uson luawiiedne uazagIzwing 21 uaz 32 lu
aN8n9n9 ST % 1,636 T8 Wisuiey
MITNHUL observation %38 topical medication
athdlaaghonite Lﬂmmﬂhmjﬂﬁmﬁa 147170
aa 10P laaunnniwsawinny 20% uwazdasnin
WIaLNNU 24 Aadluasdsan primary outcome A
3L reproducible visual field defect #3a re-
producible optic disc deterioration ‘ﬁl HUaN W meU
COAG 1N univariate analysis ﬂﬁ]’é‘fﬂﬁ 10130
¥inwe (predictive factor) M3 COAG léun

Hiae 9an8
‘Uq/ L] 9

\WaT@ African-American

PN

i vertical 838 horizontal cup-disc ratio

PUANLY
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ANUAKAN 3 (higher IOP)

- Increase in Humphrey visual field
pattern standard deviation

- lsaviala (heart disease)

— Central corneal thickness 3alag ultra-
sonic pachymetry 4au%UY 555 luasaunse
waunin

. multivariate analyses baseline ﬂﬁ]fﬁ'ﬂﬁl

’m’]iﬂ‘WU']ﬂiRi 53835“ onset Y83 COAG VL@QI/LLﬂ'

- fihe 90y

- § vertical %38 horizontal cup-disc ratio
Pwalngl

- A2WauAN 3 (higher IOP)

- Greater PSD

— Central cormeal thickness 3alag ultra-
sonic pachymetry 4aunuY 555 luasaunse
DGHLbe

Tl a.e 2002 OHTS ld@RUN predictive
factors for POAG mnﬁ?usluﬂ f.¢. 2003 Steven
L. Mansberger Devers @@ Devers online risk
calculator

1) @.¢1. 2005 Robert N. Weinreb lawaiuwn
predictive model for glaucoma risk assessment ﬁ
validate 1luassusnduiluiug1usas Scoring Tool
for Assessing Risk (S.T.A.R.)

find aad auna, TEn nensimue

uazlull a.e. 2006 Michael A.Kass™ 'lot
Waw STAR. Il Godlwmydszfinaanu s (isk)
Afmands STAR. I ﬁ'@ummmﬂ‘*ﬁaga
LRZNITAWIWUBY S.T.AR.

When to treat

maBalwmasnemselilu glaucoma sus-
pect 1o Wumsaa wlaRdutoudedostiorsan
NNTATLRALAU bALA visual, physical, medi-
cal, psychologic Waz social

89N OHTS® 19731n1580 IOP aghsitoy
20% (LazHasndn 24 Uadluaslvan) slugifﬂwﬁ
7 10p _suazlufindngmtedind glaucomatous
damage 13NINAAAINNL" L9TBIMILAA COAG Ie
unniasandiduszaznaunnnit 5 9 9.5%
observation group LLRs 4.4% 114 medication group)

atdlsAaNDILT AN WA TLTE TN

v
1 =]

lun3 delay 3ailasrin onset 184 COAG lunguit
a v g 1 £ 1 L2 dld
wamﬁasm"[u"[ommm’nu’n;dﬂ’asl"qnﬂwn:u
borderline IOP #3a mmé’ummammﬂﬁ%’um
& A v ' VA A [ \
luanuduaiadihe ulnginfianuauan
va . 1 | cia U1 L g; v
164 progression T4 5 Unfaauntlae avnug
Wl OHTS F9UBEUI1IN “UANEAITRINTIN
L%&lmi%'ﬂméﬂ’;mwia:swﬁﬁma:mmé’umma
oA P ~ = a P a
luﬁdﬂ&lﬂ’l’]m 9NN AnTaNNL B9 INazifia
POAG”
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A1319N 3 High Risk Glaucoma Suspect

High-risk glaucoma suspects include patients who have

one or more of the following:

* TIOP consistently above 21 mm Hg"
* Central corneal measurement by ultrasonic pachymetry

of 555 microns or less”
African descent
Older age”

Family history of glaucoma

 Larger vertical or horizontal cup-disc ratio®

syndrome

Signs of pigment dispersion or pseudoexfoliation

* Greater pattern standard deviation on Humphrey Visual

Field test”

Additional ocular or systemic risk factors that might in-

crease the likelihood of developing glaucomatous nerve
damage (e.g., diabetes mellitus, hypertension, cardiovas-
cular disease, hypothyroidism, myopia, migraine

headache, vasospasm)

* These factors were identified as risk factors for development of
chronic open-angle glaucoma in the Ocular Hypertension

Treatment Study.

(Shield, 2005) IOP° WazINWIUVDY risk
factor mﬁ]ﬁnmﬁﬁnsmuﬁaé’@“udﬂgﬂasmzﬂ@
AslasUMIThEwIalyl aaanTedndn

fa91% S.T.A.R.II 1 key predictive
factors 5 Uszms leun

- 2yila9iiu (30-80 1)

- Baseline IOP (20-32 {aawNastsan) 1
MNELARVES IOP VBT 09AN 9N 2-4 visits
Melus19a 6 Leaw, lasudas visit Wi I0P

fkesfl @anmisia 3 avaluanuaaztng T visit

L@IN® UWINIATWITH

- Central corneal thickness (475-650
"l&lmau) I§naaisvasnsia 3 ﬂ%&"a’mm
v asdndu visit Lo

- Patterned standard deviation (PSD)
(0.50-3.00 dB) Idaneaduasan wmﬁyﬁ‘i N
29

- Vertical cup/disc (C/D) ratio by contour

(0.00-0.80) l@anAladevaIng a4t
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find aad auna, TEn nensimue

A1919N 4 Recommendation 91N consensus panel of glaucoma experts critically reviewed existing

studies and reported risks of progression from ocular hypertension to glaucoma

Level of Risk Over 5 Years Recommended Action
Low <5% Observe and monitor
Moderate 5% to 15% Consider treatment
High >15% Treat

Kass (1983) WL®HIUBINIINITINEAN
lagNanT1ann patient’s personality nia
medical condition ﬁé’aamimigumﬁuﬁmmﬁu
one-eyed patient, unreliable patient, Qﬂwﬁvl,&i
AN1IDNN reliable VF, é’ﬁvhi 101NN optic
disc, Qﬂ’mﬁﬁmm‘nz%’nm LLazQﬂwﬁﬁmm

dl 1 . .
L 83968 retinal vascular occlusion

AAO Preferred Practice Pattern (2002)
wzindn ada wlataisezsnsnnsely eavin
risk-benefit analysis LLﬂ:ﬂ’Ji"fiL\‘]‘lj’]%‘iIﬂ‘R%’j’N
m’lmﬂuvlﬂvlﬁﬁﬁmﬁ@ glaucomatous optic nerve
damage AUAMUL"B9V8INITINEN MIda - ula
ﬂ’Jiﬁﬁ]’ﬁm’]Lﬂui’m‘qﬂﬂaI@Uﬁ’]ﬁdﬁ{]aﬂ/@l‘i’]ﬂﬂﬂﬁ@
glaucomatous optic nerve damage W8 visual
impairment ‘ﬁﬁ]uﬁ@%u, life expectancy LLae tole-

rance §8N1IIN
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Pt >
sy

Patient with
POAG Suspect
Diagnosis

Discuss treatment
Yes—p| benefits and risks
with patient

Patient
high risk? *

No

-

Estimate initial
Y es—» target pressure

Decision to treat
medically?

Follow-up as in
Table 2

No

+

Follow-up as in
Table 2

Follow-up as in
Table 2

Target pressure
achieved?

* The clinical findings that define a glaucoma suspect are

characterized by one or more of the following in an No

individual with open anterior-chamber angles by

gonioscopy. ¢

= Appearance of the optic disc or retinal nerve fiber layer

that is suspicious for glaucomatous damage. Reassess targe_t

= Visual field suspicious for glaucomatous damage. p ressu_re_and consider
g g ; intensifying treatment

= Consistently elevated IOP with normal disc appearance regimen

and normal visual field test resuits.
The following have been implicated as important risk
factors in the development of glaucomatous optic
nerve damage:

« Elevated IOP h 4

« Older age

« Family history of glaucoma Follow-up as in
= Thinner central cormneal thickness Table 2

= African or Hispanic/Latino descent

A glaucoma suspect is an individual with clinical findings
and/or a constellation of risk factors that indicate an
increased likelihood of developing POAG.

Lmugﬁﬁ 1 Algorithm for the management of patients with primary open-angle glaucoma suspect'
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Approach to treatment

mi@uaéﬂ’mmju GS ue asuazdail
FadiAns 'mﬁaﬁlu;gﬂaUﬂﬁjuf:ﬁazﬂaﬂﬂLﬂuﬁaﬁu
fraa-wlalinisinen aasidensnueaai
nansnaannusualaiathnansfiadly (achieve
target IOP range) lasiianatnideada ocular %38
systemic health W&z quality of life ﬁaﬂﬁq@
wanINAAITRINTIN G asalFeuazaIY
zaantunildovasdihedis flnaisldiu
ﬂ’J’]&lfLﬁﬂl’JﬁUﬂiZU’Juﬂ’]ﬁlE]{]Iiﬂ ANR UaS
Wnuswasn1sine enilad ausaulunis
MIUHBNTINEN

UNUINVBINIIINWILLL laser trabecu-
loplasty 1w early treatment wo9 GS flaaailud
aNLRBINH luyuuawaa Shield® N3N laser
trabeculoplasty 8nafidaLiTuazaradselomily
msliflunssne Suiegaslunisan 10P
20-25% lunsdifild 1wnsa achieve target IOP
@887 2 13D 3 a0

Trabeculectomy %38 non-penetrating
filtering surgery m%ﬁiaﬂa%luﬂitﬁﬁ@:ﬂwﬁ IOP
LY %38 uncontrolled IOP (corrected for

find aad auna, TEn nensimue

A A = A A
pachymetry) fiuwndizainiu wwanuiuaun
ymlALAa glaucomatous damage (1% 40-50
A a o A A A o &
fafwasisan) Tassdug Nenadianuandulu
nahanRIanlunienidunuminsg
71 “m3ugihe leur poor compliance, 3l 1w13n
tolerate @8y (LT% benzalkonium chloride

sensitivity), quality of life W&z longevity Basgie

Guidelines for follow-up

lug}”ﬂm GS Januaunazdasfaaiy
1 = ni Qs g;
NUNIURYBUUSIVDIANNAUGT VYT 1Mo
LATAIW 180

{ a L= J 1

mmﬁmaamm@mumﬁﬂmmuagﬂu
PANTLLTU ;Eﬂwﬁné’avlﬁ%'uma%iﬂ%avlai IOP
= A 1 o [ dl .
19 target w3aly wazIWINVRITILL B9 (risk
factor) ﬁmmﬁai’]msa@mu@ﬂwnﬂ 6 09 12
Whon wazdindwulunsdianu o9 9 (high risk)
Tagtanzlusnensunissnewdn 10P g9lane
target

Tdfinginmsiansailunisiadaaiunis
TN (follow-up) American Academy of Ophthal-
mology (AAO) leéWamn guideline a9 @lba1319

=)

N5

@1919N 5 AAO Recommended Guidelines for Follow-up of a Glaucoma suspect

TARGET IOP HIGH FOLLOW-UP
TREATMENT ACHIEVED RISK INTERVAL
No N/A No 6—18 months
No N/A Yes 3-12 months
Yes Yes Yes 3-12 months
Yes No Yes 2 days—4 months



Ocular Hypertension
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132 "@npay Ocular Hypertension Treat-

ment Study

Objective: Wadszfin safety uaz effi-
cacy 284MIIIRNRLBAANRAAMNAKAT AT
floanu vs%aﬁmw:nmmﬂﬁ@*[smnﬂmiﬂry
g8 18en (VF loss) waz/m3e 9105z men
Qﬂﬁ’la’m (optic nerve damage) Iué'ﬁﬁn’l’sz ocular
hypertension

Participants: 7112 oifl ocular hyperten-
sion 1AW 1,637 Al

Study design: multicenter randomized
controlled clinical trial comparing observation with
medical therapy for ocular hypertension
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AANNAKAN (topical ocular hypotensive medi-
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deviation UaJN1IATIIAU 1UA LA baseline IOP
1AUWUINANUAUINTZINAN (central corneal thick-
ness) Huilade 0’1@3@ (powerful predictor) Tums
1Na POAG

Qﬁﬁm’gz OHT WUINUANMURUIVDY
n3zanan (CCT) wwnddszanninaly AISTREREY
MIANEIRTRe  znudndainunuiaes
mzﬁmmmarmgﬁﬁﬁwﬂ Faonafinadaniy
LUBEIVDINITIAAINAUAILLY applanation
tonometry Maluuda9NNIHads MIaTIaeaNTas
(screening) WazMIGaamumMIsnEHiIndaiuLa:

ocular hypertension

HANSANEN (2007) : WUINTHLM obser-
vation group 183 OHTS WA placebo group V3
European Glaucoma Prevention Study (EGPS) i
aduvinune (predictors) lun13iia POAG willan
N S’J&Iﬁ’:\ia’]i‘!, ﬂ’J’]&Iﬁ%@I’], AINUARWINISINGN,

cup-disc ratio LWRs Humphrey visual field PSD

152 “1@2a9 European Glaucoma Preven-
tion Study (EGPS)"”

Objective: Wodsztindse " nSan
(efficacy) 22INMITANANNAUALALEN Dorzolamide
lunsilesnu wIeaszuznanmaialsa POAG
lmjﬂm ocular hypertension

Study design: randomized, double-
masked, controlled clinical trial

Method: ¢tl28 1,081 au Qn ;mﬁa%'ﬂm
@881 Dorzolamide ®38 placebo (vehicle of
Dorzolamide) Qﬂ’mﬁlfﬂ’]mmsﬁmsﬁﬂmﬁa i
ANNAUAT 22-29 VaawNatUsan Nauw 18en
waziase mendidnalagnisasie 2 A
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Dorzolamide @84 15% 71 6 Aok WAz 22% Wad
a o i AN e o a
5 1 "wlunguitldiu placebo ANudUaLRRY
AAAY 9% 71 6 \Aow waz 19% was 5 U nquile
§1INEIA cumulative probability of converting to
end point 1% 13.4% U8z 14.1% Iuﬂﬁj&l placebo
9% cumulative probability to developing efficacy
or safety endpoint HeN¥INAL13.7% T dorzolamide
group e 16.4% o placebo group MUAIAL 8T
mitfia glaucoma lduandsiuluudaznga
§1J : Dorzolamide N1INRAAINNAL
R A A o
alend 15%-22% @aaaszuzian 5 UAvinms
Ans adrdlsiany nnsdanslinuay
wanedadefiiy dyne fdszniindunld
Fuuazngu 143 placebo ludammaia POAG
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AN
(1) What is the diagnosis?

AIMBY : Severe conjunctival intraepithelial neoplasia (Carcinoma in situ) Lﬁa\‘lmﬂmﬁ@lﬂﬁmw
WEDINLTNU AN conjunctival epithelial cell atypia extend throughout epithelial layer but not invade

the underlying basement membrane
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(2) What is analogous to this lesion if occur on eyelid skin?

AMay : Actinic keratosis

(3) What are the treatment options of this disease?
Anal :
(3.1) Excisional biopsy with adjunctive cryotherapy (should include 1 to 2 mm of surrounding
clinically uninvolved tissue)

(3.2) Topical interferon or chemotherapeutic agents exp. Interferon alfa-2b, Mitomicin C, and

5-Fluorouracil

2. A 2 month-old Thai boy was born by C-section. His mother reports his eyes look

different. He is otherwise normal.

L

(1) What is abnormal finding?
ANy : Hypochromic heterochromia
(2) What is the differential diagnosis?

A1@aY : Congenital Horner’s syndrome, Waardenberg syndrome
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It’s not just spectral domain,

it’s High-Definition OCT.

Cirrus™ HD-OCT

ZEISS unleashes the full power of spectral
domain technology with its new high-
definition OCT system. Experience the
superior performance of ZEISS optics with
exquisite high-definition OCT scans and
live fundus images. Empower your clinical
decision making with unique HD layer
segmentation maps from a new generation
of high-precision analysis algorithms.
Expand your workflow with point-and-click

Carl Zeiss Thailand

Tel: +662 274 0643
Fax: +662 274 0727
WWW.Zeiss.com.sg

image capture, streamlined clinical reports
and compact instrument design. It's Cirrus
HD-OCT—your premier high-performance

OCT platform now and into the future.

Choose the power of ZEISS: gold standard
technologies supported by world-class
training, expert clinical education and a

global technical support network.

We make it visible.
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Vitalux Plus: part of a comprehensive
macular health programme

Lifestyle changes to limit risk factors I\

il Ll k5] Vitalux Plus
Regular visits to an eye-care professional for early diagnosis Tima Releass
and/or monitoring of AMD disease progression vl

Increased intake of key nutrients that may help prevent AMD
or delay disease progression
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Extended relief drops for dry eye Protection

Balclly take dry eye reltef
where it’ S never gane befare.- e

:;'.' Mucin Layer

W Agueous Layer

Lipid Layer

Breakthrough technology
for relief of dry eye over time.

Prescribing information: Endura Contains glycerin 1%, carbomer, coster oil, water, preservative free. Indications: temporary relife burning,
irritation, and discomfort due to dryness of the eye or exposure o wind or sun, may be used as a protectant against further irritation. Dosage
and administration: 1-2 drops in the infected eye (s) as needed and discard container to any surface. Adverse reactions: use as directed,
no significant side effect are anticipated. Storage: below 25 °C Keep out of the reach of children.






In Chronic Angle Closure Glaucoma,
Open-Angle Glaucoma

and Ocular Hypertensio%

S}A(t With XALATAN™—Comprehensive
Therapy That Helps You Orchestrate

5-years study
— As adjunctive therapy consistently low IOP maintained over time,
demonstrated for 5 years*

= Good tolerability

T JALATAN™ Package insert
2 Hodman K. Alm A

\

1 Xalatan™

For Comprehensive I0P Management

Further information available on request: winowg: W miuginaulmfmlsninis  Identification No. XT-THD-05-02
Izer (Thailand) Limited Tussewnuanduamudnlwonmaansia LPD. Rev. No.1
oor 36,37,38 and 42, United Center Building atlauyItiLesonaIiINuL

323 silom Road, Silom, Bangrak, Bangkok 10500 \umgzumtuum'umlﬁ uA 6302548
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