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— Visual acuity 20720 20/20
— Intraocular pressure 12 mmHg 14 mmHg
— Eyelids Allergic shiner BE
— Conjunctiva Cobblestones papillae BE
— Cornea Punctate epithelial erosion at inferior one third BE
- Lens clear clear
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A Case Report : Supratarsal Injection of Corticosteroids

in Refractory Vernal Keratoconjunctivitis (VKC)

Wimolwan Juwattanasomran, MD.

Manchima Makornwattana, MD.

Suntaree Thitiwichienlert, MD.

Department of Ophthalmology, Faculty of Medicine, Thammasat University

Abstract

Vernal keratoconjunctivitis is common allergic conjunctivitis in childhood and adolescent.
We report a Thai 12 years old girl with long-standing severe ocular itching, irritation, minimal
photophobia, cobblestone papillae and superficial punctate keratopathy in both eyes. Her vision
was unchanged and unresponsived to topical steroid and artificial tears had given only limited
relief. In addition to treat with supratarsal dexamethasone phosphate 0.5 ml injection in both

eyes, partial debridement in left eye was performed.

Results . At two week follow-up, the symptoms of ocular itching, irritation, photophobia
were improved. The imflammation of conjunctiva and cornea showed
improvement. Cobblestone papillae in both eyes was regressed after 4 weeks of

therapy.

Conclusions : Supratarsal Dexamethasone phosphate injection effectively and rapidly
resolved symptoms and signs associated VKC. This showed that supratarsal
Dexamethasone phosphate injection can be the effective primary and

adjunctive treatment of refractory VKC.
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Background

Objectives

Study design

Material and Method :

Results

: Diabetic retinopathy (DR) is common complication in diabetic mellitus (DM).

It is one of the important causes of visual loss. Early detection and proper
management are crucial action to reduce blindness.

: To determine the prevalence of diabetic retinopathy (DR) in non-insulin dependent

diabetic mellitus (NIDDM) or DM type 2 by using non-mydriatic fundus photography.

. Prospective, descriptive study

NIDDM patients in 6 districts of Sukhothai province had a complete eye
examination and a non-mydriatic fundus photography. Each patient’s fundus
photographs were interpreted by ophthalmologists and the results were compared
to diagnose DR.

: There were 779 fundus photographs from 437 patients, the prevalence of

DR is 9.5%. All patients with DR (100%) in our study have a nonproliferative
DR. The agreements between ophthalmologists were 93.23 % and 96.60%
(kappa = 0.38, 0.45) respectively. There was 13.99% of fundus photographs
which could not be interpreted because of poor quality of the photographs
from media opacity such as cataract.
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Conclusions
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: The prevalence of DR in this study is harmonious to previous study. Although

this procedure has an inter-observer variation between ophthalmologists,

it is acceptable and practical to screen diabetic patients especially in rural areas.
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Outcome of Fiber Optic Guided Nonlaser Endonasal

Dacryocystorhinostomy
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Outcome of Fiber Optic Guided Nonlaser Endonasal

Dacryocystorhinostomy

Sankart Suwanwilai, MD.

Lampang hospital

Abstract

Objective : To describe fiber optic guided nonlaser endonasal dacryocystorhinostomy (DCR)

and examines the evidences to show the outcomes of the procedures.

Methods . A retrospective, nonrandomized interventional case series of 19 consecutive
cases of endonasal DCR were reviewed in 18 patients performed by one surgeon
over a 41-month period with a minimum 1 year follow-up. We assess the
patency of the lacrimal system by history and irrigation. Outcomes were graded
as success, partial success, or failure. Operative durations and postoperative

complications were recorded.

Results : Success was achieved in 57.89 %. Partial success was recorded in 21.05 %.
The failure rate was 21.05 %. The mean operative duration was 35.31 minutes.
There was no postoperative complication observed and every patient felt

satisfactory.

Conclusions : The endonasal DCR has a promised outcome. It is easily to perform and preferred

by patients. This surgery needs only simple and available instruments.

Key words : Nasolacrimal duct obstruction, Endonasal dacryocystorhinostomy
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To evaluate visual acuity of Cryptococcus meningitis patient

Sukunya Chimsuntorn, MD

Department of Ophthalmology, Bamrasnaradura Infectious Disease Institute

Objective : To evaluate visual acuity (VA) in Cryptococcus meningitis inpatient at Bamrasnaradura

Infectious Disease Institute

Method . Prospective cohort study. Thirty-two inpatients primarily diagnosed with Cryptococcus
meningitis at Bamrasnaradura Infectious Disease Institute have been enrolled. Visual
acuities 0-week (prior to the treatment), 2-week and 4-week after treatment were

evaluated.

Results : Mean VA of the right eye at O-week, 2-week and 4-week are 0.10 = 0.20,
0.09 = 0.19, and 0.06 %= 0.15 respectively. The left eye mean VA at 0-week,
2-week and 4-week are 0.08 £ 0.19, 0.09 = 0.17, and 0.04 £ 0.13
respectively. There is no statistically significant VA change among those 0, 2 and

4-week (p > 0.05).

Conclusion : Cryptococcus meningitis patients who have been extensively treated and controlled
the Cryptococcus infection and properly monitored the intracranial pressure would

have no significant visual acuity change compare to the beginning of the treatment.
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-acute corneal abrasion and ulcer

-acute glaucoma
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I. Infectious and parasitic diseases

Il. Neoplasm
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- benign and malignant neoplasm of eyes

VIl. Disorders of the eye and adnexa
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-hordeolum
-chalazion
-conjunctivitis
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-disorders of ocular muscles, refraction &
accommodation (strabismus, myopia, presbyopia,
hypermetropia, astigmatism)

-dacryostenosis, dacryocystitis

-pterygium

-keratitis, corneal ulcer

-uveitis

—-cataract

-glaucoma

XIX. Injury, poisoning and consequences of
external causes
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-eye injury and foreign body on external eye

-burns
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3.1.1 Snellen chart (visual acuity measure-
ment)
3.1.2 Ishihara chart (color blindness mea-

surement)
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3.1.3 Schiotz tonometer
3.1.4 Ophthalmoscope
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-removal of foreign body from conjunctiva

3.2.2 AAONIIAWIZNIG

-incision and curettage (external hordeolum)

-excision of pterygium

-cataract and glaucoma surgery

-probing and irrigation of nasolacrimal duct
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The Basic Ophthalmologic Knowledge of the 6"year
Medical Students Compared with their Passing Grade in the
Ophthalmology Course at the 5"year

Sakchai Vongkittirux, MD
Nattapon Wongcumchang, MD

Department of ophthalmology, Faculty of medicine, Thammasat University
Abstract

Objective : To evaluate the basic knowledge according to the standard outline of the Medical
Council in the 6"year medical students compared with their passing grade

in the ophthalmology course at the 5"year
Study design . Descriptive study

Method : The ophthalmologic course committee from department of ophthalmology,
faculty of medicine, Thammasat university prepared and reevaluated 40 items
of written test (multiple choice question: MCQ) following the standard outline
of the Medical Council. The 6"year medical students performed the test and

the score was compared with passing grade in the 5"year.

Result : Seventy eight 6"year medical students at Thammasat university have
performed this 40 items test. The score ranged from 5-29 points (median
=21, SD= 4.15). The comparison between the 5"year passing grade and
the 6"year score following the ophthalmologic course was significantly

correlation (r=0.453, p<0.001) in the moderate level.

Conclusion : The passing grade in the ophthalmology course of the 5"year medical
students correlated with the basic ophthalmic knowledge of the 6"year
medical students according to the standard outline of the Medical Council.

Key word : ophthalmology, the standard outline of the Medical Council
N\ Y,
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Simultaneous pterygium excision with Mitomycin C and

Phacoemulsification.

Jaratkit Chanpong, MD.

Department of Ophthalmology, Had Yai Hospital, Songkla, Thailand
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Abstract

Pterygium is a common ocular surface
disorder of the subconjunctival tissues characterised
by fibrovascular growth encroaching upon the
cornea. Pterygium creates many problems for the
patient including symptoms of irritation, foreign body
sensation and lacrimation, cosmetic disfigurement,
and functional problems such as reduced visual
acuity.

In Had Yai hospital, both pterygium and
cataract simultaneously occur with high incidence.
In this study, 40 patients with both pterygium and
cataract were treated with combined
phacoemulsification (PE) with pterygium excision
procedure. After pterygium was excised, intraop-
erative Mitomycin C (MMC) was applied at sub-
conjunctival space posterior to pterygium site.
Phacoemulsification (PE) and intraocular lens
(IOL) insertion was done. Post operative topical
steroid and antibiotic were given to the patients
for a duration of 1 month. They were followed up
for a duration of 6 months postoperatively. There

were 4 of 40 patients had a recurrence of ptery-

gium. There were 27 patients (67.5% ) with visual
acuity of 20740 or better. The combined proce-
dure had only mild and transient complication which
was a corneal dellen at the pterygium head. This
condition has been improved after frequent eye

lubricant.

Introduction

Pterygium is a wing shaped layer of
vascularized fibroelastic tissue that arises from the
limbic conjunctiva and extends over the cornea and
replaces Bowman’s membrane and corneal
epithelium(1). Loss of vision may occur if it extends
across the visual axis. Pterygium is a common
disease in tropical countries(2). Cataract is
also common in developing countries such as in
Thailand. In this study, we performed a combined
procedure consisting of pterygium excision and
cataract extraction. Intra-operative Mitomycin C
has been used, in order to reduce the recurrence
of pterygium. Visual recovery has been evalutated

after this combined procedure.



Method

Forty patients had age range from 45 to
78 years. There were 21 male and 19 female.
They all had both pterygium and senile cataract

(n = 40 eyes) and were able to attend a 6 months

Jaratkit Chanpong

follow-up regularly. Those with recurrent
pterygium, pterygium in both eye, traumatic
cataract, complicated cataract and cataract with
posterior segment disorders were not included in
this study. Demographic data of these patients is

shown in Table 1.

Table 1. Age and sex distribution of 40 patients with pterygium and cataract.

Age in years 41-50 51-60 61-70 >70 total
Males 7 9 3 2 21
Females 5 7 4 3 19
Total 12 16 7 5 40

Twenty-eight of 40 patients (70%) were
in the age group of 40 - 60 years. Sex
distribution showed that 21/40 cases (52.5%)
were males.

All the patients were operated after these
tests were normal; normal blood pressure, fasting
blood sugar, intraocular tension and patent
nasolacrimal sac.

Operations were done under topical
anaesthesia with Xylocaine Jelly. Initially,
pterygium excision was done by performing a
superficial keratectomy and creating an area of
bare sclera without cauterization (Figure 1, 2).
Intraoperative Mitomycin C 0.4 mg/ml was
applied for 1 minute with sponge soaked with
Mitomycin C at subconjunctival space posterior to
the pterygium excision site (Figure 3). After the
sponge was removed, an irrigation with Balance
Salt Solution 20 cc had been performed. The

cataract extraction was done at temporal clear

cornea with phacoemulsification and IOL insertion.
Wound closure was done as indication dictated
with 10-0 nylon sutures. Pterygium excision site
has not been sutured. Wound leakage was checked
and sodium hyaluronate sterile solution 10 mg per
ml was apply as an eye ointment on the pterygium
excision site (Figure 4, 5). Pressure patch had
not been placed . In the evening of surgical day
start postoperative medications were started in the

evening of the day.
=

Figure 1. Two heads of pterygium right eye before surgery
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Figure 2. Conjunctiva and tenon after an excision under

pterygium body

Figure 3. Sponge soaked with MMC was placed in

subconjunctival space

Figure 4. After finish the combined procedure of ptery-

gium excision with PE and IOL

Postoperatively, these cases were
hospitalized for 2 or 3 days. Oral vitamin C 100
mg / day for 7 days was given to the patients.
The following medications were given to the
patients; topical Moxifloxacin and 1% Pred forte
eye drops every 2 hour and Maxitrol eye ointment
at bed time for 1 - 2 week and artificial tear for
1 month.

Patients were followed at first week, 1, 3
and 6 month postoperatively to determine visual

and recurrence of pterygium. Twenty-four of 40

Figure 5. Another case after pterygium excision with PE

with IOL at 3 month postoperative.

patients had pterygium with size less than 3 mm
while in 16 pterygium were larger than 3 mm in
size. All procedure had been performed by one
doctor (J.C.)

Results

After pterygium was removed, the beneath
cornea usually was patrtial cloudy and obscure some
area of lens capsule and operative field. However,

when the microscope was tilted, capsulorhexis and
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phacoemulsification had been done safely in all
patients with no vitreous loss and no other
complication was observed in this combined
procedure. Further, the use of intraoperative
Mitomycin C did not give the result of scleral
necrosis, indolent corneal ulcer and shallow
anterior chamber or glaucoma during the 6 months
follow-up. There was one patient who had corneal
Dellen at the site of pterygium head in first few

weeks postoperatively which was disappeared after

Jaratkit Chanpong

the frequent use of artificial tears.

At the first month postoperatively, 16
patients with pterygium larger than 3 mm in size
and senile cataract, 8 patients (50%) had visual
recovery to 20/40. In the group of 24 patients
who had pterygium less than 3 mm in size and
senile cataract, 15 patients (61 %) patients had
visual recovery to 20/40. Thus, 23/40 patients
had visual recovery to 20/40. (Table 2)

Table 2. Visual acuity in 40 patients after pterygium excision and cataract extraction

Vision Pre-op 1 month post-operation 6 months post-operation
Pterygium Pterygium Pterygium Pterygium | With recurrence Without recurrence
< 3 mm. > 3 mm. < 3 mm. > 3 mm. of pterygium of pterygium

<3 mm. | >3 mm. | <3 mm. | >3 mm.

20/20 - - 2 - - - 2 -

20/30 - - 5 2 - 1 7 1

20/40 - - 8 6 - 1 1 6

20/70 1 1 6 5 - 1 3 4

207100 3 2 3 2 - 1 1 1

20/200 5 3 - 1 - - - -

10,200 6 4 - - - - - -

57200 5 3 - - - - - -

<5/200 4 3 - - - - - -

24 16 24 16 o 4 24 12
total
40 40 4 36
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During the 6 months follow-up, no recur-
rence of pterygium was observed in 24 patients
with pterygium less than 3 mm in size and 12/

16 patients with pterygium larger than 3 mm

Table 3. Recurrent pterygium at 6 months

)
F-2 o
i et

(75%) (Table - 3). A small recurrent pterygium
were reappeared in 4/40 patients (10 %). None
of the patients had recurrent pterygium larger than

the excised pterygium.

in 4 patients that pterygium larger than 3 mm.

Sex Age 41 - 50 Age 51 - 60 total

Male 1 1 5

Female 1 1 o

total 2 2 4
Discussion than 3 mm. Incidence of recurrence observed in

Pterygium is a conjunctival degeneration
found in tropical country where people have
prolonged exposure of ultraviolet radiation. The
major problem in surgical treatment of pterygium
is recurrence. Bared scleral excision of pterygium
is mostly accompanied by unacceptably high
recurrence(3_4). Many techniques aim to reduce
recurrence and Mitomycin C is commonly
recommended to reduce recurrence. Mitomycin C
is an antineoplastic antibiotic with radiomimetic
properties, that selectively inhibit DNA, RNA and
protein synthesis(5_7). Since its introduction by
Kunitomo and Mori(®) in 1963, it has been used
postoperatively and intra-operatively in different
concentration.

In this study, intraoperative Mitomycin C
and postoperative topical steroids completely
prevented recurrences in 24 patients of pterygium

less than 3 mm in size, 12 of pterygium larger

this study was 10%. Similar studies pterygium
excision and intraoperative MMC conducted
by Weerasak Watcharatsiriyuth who revealed
recurrence rates of 13.8 %(9)

Reduction in the rate of recurrence is
possible by using topical Mitomycin C 0.02% twice
daily post—operatively(4). However, these may
cause serious ocular complications following
postoperative use of 0.2 mg/ml MMC drops
3 - 4 times daily for 1 - 3 weeks. The
complications included scleral ulceration and
calcification, necrotizing scleritis, perforation, uveitis,
cataract, infection, glaucoma, symblepharon and
corneoscleral, ciliary body and vitreoretinal
toxicity. The conjunctival autograft transplantation
technique can be used to prevent recurrences,
although this technique is complicated than our
technique(4).

The combined procedure did not interfere

with the healing of the cataract incision and long
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term complications such as shallow anterior
chamber, iris prolapse and glaucoma were not
noted in our study.

The combined operative procedure is
recommended as it is the only operative technique
by which full visual recovery is possible in cases
of pterygium larger than 3 mm with advanced
cataracts. The author recommend to perform the
combined procedure at one setting because it is
time saving and cost effective .

As in this study the visual recovery in the
combined pterygium and cataract procedure
showed that 29 of 40 patients (72.5 %) had
6712 vision, 6 months postoperatively. This study
also shows that in spite of recurrences, all patients
of 4 cases of recurrence had 20/100 or better
visual recovery at 6 months follow-up The
Mitomycin C used intraoperatively and postopera-
tive topical steroids does not interfere with the
results of cataract surgery and yet completely
prevents recurrences of pterygium in 90%

patients.
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Glaucoma Drainage Device
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Glaucoma drainage implants reduce the IOP
of the eye by directing the outflow of the aqueous
humor through a shunt device. The shunt device
channels the aqueous humor in an alternate
pathway through a small tube into an outlet
chamber.

The four main implants currently in use are
the Ahmed glaucoma valve, the Baerveldt
glaucoma implant, the Krupin slit valve, and the
Molteno implant. These devices contain two main
components, a long tube to shunt the aqueous,
and an outflow device. The implants differ in their
surface area, materials, and flow resistance.
Polypropylene, used in Ahmed and Molteno
implants, appears to cause more inflammation than
silicone that is used in Baerveldt and Krupin
implants.

The Intra Ocular Pressure (IOP) of the
patient is lowered by providing the agueous humor
with a new outflow pathway through the implant.

The amount of outflow is dependent on the

resistance encountered at the end of the plate.
This resistance is dependent on the surface area
of the implant encapsulation and the capsular
thickness. Implants with a larger surface area and
a thin capsule at the end of the plate will have

a greater effect in lowering the patient’s I0P.

The Ideal Drainage Device

e Easy to implant

e Consistently reduced IOP
¢ Avoided complications

e Inert biomaterials

o Effective over patient’s lifetime

Valved Implants

Valved implants contain an internal mecha-
nism to control the outflow of the aqueous humor.
These devices are designed so fluid is not able
to drain through the shunt unless a minimum IOP

is reached. The valved devices prevent hypotony.
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Non - Valved Implants

Non - valved implants do not contain a
mechanism within the device to restrict the

aqueous outflow. The non - valved implants rely

Table 1 Glaucoma Drainage Device

Sumalee Boonyaleephan

on a fibrous bleb that is formed on the end plate.
The size of the end plate surface area and the
thickness of the fibrous bleb determine the amount

of resistance in the device.

Molteno

Single plate Double plate 250

Surface area 135 mm? 270 mm* 250 mm?
Height profile 2.16 mm 2.16 mm 0.84 mm
Plate material Polypropylene Polypropylene Silicone
Tube Open Open Open

Baerveldt

Krupin Ahmed
350 Single plate Double plate
350 mm* 194 mm®* 184 mm® 364 mm’
0.84 mm 2.54 mm 1.90 mm 1.90 mm
Silicone Silicone Polypropylene or Silicone
Open Valve Valve Valve

Valves Implants

Ahmed Glaucoma Valve (AGYV)

Figure 1 Ahmed Glaucoma valve®®

Characteristics and Purpose
The AGV consists of a plate and a unidi-
rectional valve system controlling eye pressure by
draining excess fluid out of the eye through a tube
connected to the plate.
Components, materials and models of AGV:

The Ahmed Glaucoma Valves consist of.

e Plate(s) in silicone or medical grade
polypropylene (radiation resistant)

o A drainage tube in medical grade silicone

e A valve in medical grade silicone (elas-
tomer membrane)

Two AGV models come with a polypropylene plate:

e Ahmed Glaucoma Valve (S2) (conven-
tional AGV)

« AGV Bi-Plate (B1)

Two similar models exist in silicone:

e AGV Flexible Plate (FP7)

e AGV Flexible Bi-Plate (FX1)

Both single-plated models (S2 and FP7)
exist in pediatric sizes, to allow better adhesion
to children’s eyeballs.

According to a study conducted at the Jules

Stein Eye Institute, UCLA School of Medicine
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(Comparison of safety and efficacy between
silicone and polypropylene Ahmed glaucoma valves
in refractory glaucoma), there is no significant
difference in clinical outcomes with the silicone and
polypropylene AGVs.

Mechanics and flow through the valve

When the intraocular pressure is too high
(8-12 mmHg), the valve opens, thus letting fluid
flow out of the eye through the drainage tube. The
valve automatically closes when the pressure is
normal again.

Aqueous humor from the anterior chamber
of the eye flows (thick black arrow on the picture)
through the tube into the trapezoidal chamber within
the plate element. This chamber is formed by a
folded-over silicone elastomer membrane with its
free edges forming a one way valve and producing

a Venturi effect.

Figure 2 Schematic drawing of the resistance mecha-

nism of the Ahmed Glaucoma Valve

Krupin Eye Disk
The Krupin slit valve, consists of a silastic
tube with a lumen diameter of 0.38 mm, attached
to a 1.75 mm thick, oval, silicone plate with a
surface area of 180 mm2. The tube incorporates

a one-way valve, which is intended to maintain

an IOP of a least 9 mmHg to 11 mmHg. The
tube’s distal end is sealed and there are several
horizontal and vertical slits. As IOP increases, the
tube elastically deforms and permits fluid to enter

the explants.

Figure 3 Schemetic drawing of the Krupin Slit valve'

” A schematic drawing of the Krupin St valve,
showing the crossed slit elements

Non - valve Implants

Molteno Glaucoma Implants

The Molteno® implant, was the first aque-
ous shunt to gain widespread acceptance, with the
initial model being released in 1976. The plate
initiates the formation of a large circular bleb, which
develops a specialized fibrovascular bleb lining.
The lining is responsible for regulating the flow of
the aqueous humor from the eye, and thus
determines the intraocular pressure of the eye.

The single plate implant has a 13 mm
diameter, a maximum plate thickness of 1.65 mm
with a surface area of 135 mm?, while the double-

plate design increases the surface area of the bleb
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to 270 mm?, by attaching a second plate to the
main plate via a 0.34 mm internal diameter tube.
Both single and double plate model exist with a
subsidiary pressure ridge on the upper surface of
plate(s) in order to reduce hypotony in the
immediate postoperative period when covered by

Tenon’s tissue.

Figure 4 Molteno Glaucoma Implants(4) single plate (left)

and double plate (right)

The top surface of the plate is divided into
one smaller and one larger chamber by the
apposition of the overlying conjunctival and Tenon’s
layers (dotted line). Aqueous flows (black arrow)
into the smaller proximal chamber until sufficient
pressure is achieved within the chamber to lift (white
arrow ) the overlying conjunctival layer to allow free

drainage.

Sclera

- ————r sy

Figure 5 Schematic drawing of the resistance mechanism

of a dual chamber single plate Molteno implant(“).

Sumalee Boonyaleephan

Baerveldt

Three models of Baerveldt glaucoma
implants, are currently available, BG-103-250,
BG-101-350,and BG-101-250 Par Plana. All
three implants have been designed with a large
plate surface area (250 mm?, 350 mm?, 350
mm? respectively) in order to maximize aqueous
filtration and pressure relief. Current research
suggests that large surface areas are more
effective in controlling long-term intraocular
pressure than comparable implants with smaller

surface areas.

Figure 6 Baerveldt®

All three models consist of a silicone tube
with a lumen diameter of 0.3 mm attached to 1
mm thick silicone plate impregnated with barium.

The Baerveldt implants also allow for single
quadrant insertion, and incorporate four
fenestrations in order to encourage tissue in growth.
Fibrous tissue in growth both secures the plate
in place and decreases the potential for ocular
motility disturbances by minimizing bleb volume

and height.



Glaucoma drainage device

Following implantation, the angular ridge on
the bottom of the plate provides a temporary seal
against the sclera. However, as the absorbable
sutures degrade, the plat lifts clear to allow for

free aqueous drainage.

E
Sclera

Figure 7 Schematic of appositional resistance

mechanism of Baerveldt GDDs(4)
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Indications

1. Failed trabeclectomy with antifibrotics
Uveitic glaucoma

Neovascular glaucoma

Severe conjunctival scarring

Aphakia or pseudophakia

o 0o p w N

Refractory pediatric glaucoma

Table 2 Success rates of Drainage Implants with Glaucoma

Drainage implant
Glaucoma Ahmed Baerveldt Molteno Krupin
Neovascular 68% 78% 67% T7%
Uveitis 100% 92% 83% N/A
Aphakia, pseudophakia 88% 75% 83% N/A
Overall success rate 85% 82% 78% T7%
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Introduction :

Usefulness of viscoelastic materials
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History
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Viscosity at O Shear  Viscosity at 1000 Viscosity at 1000 Index of
Viscoelastics Rate (VO) Shear Rate Shear Rate Pseudoplasticity
2/sec-25C° (V1000) (VO/V1000)
Healon® >200,000 40,000-64,000 150 >1,333
Healon®GV 2,000,000 80,000 200 10,000
Amvisc® 100,000 40,000-42,000 150 909
Amvisc® Plus 102,000 55,000 250 410
Viscoat® 41.000 40,000 200 210
Occucoat® (HMPC) 5,400 4,000 240 23
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Sodium hyaluronate (Healon®) 3 contact

angle = 60° LWaliauny Viscoat® 2zd contact

angle = 52° 338 coatability ﬁ‘uaﬂiﬁ
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Physical, Chemical, and rheologic features of the same ves

Product Volume (ml) Viscosity* Pseudoplasticity =~ Contact Angle***
Healon® 0.4/0.55/0.85 40,000 R 78°
Healon®GV 0.55/0.85 60,000 +++++ 80°
IAL® 2.0/5.0 8,000-10,000 cur 75°
IAL-F® 1.1 20,000-22,000 ot 73°
Provisc® 0.4/0.55/0.85 25,000-28,000 L 78°
Viscoat® 0.5 45,00000 - 72°
Ophthalin® 0.5 32,000-35,000 S 78°

** At 35°C under nitrogen on PMMA

* Expressed in pps and measured at sec” (shear rate) and 20°C.
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Desirable and undesirable properties
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Maintain anterior chamber
Manipulation of tissue

Protection of the corneal endothelium
Coating ability

Facilitation of implant insertion
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Increased intraocular pressure
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Viscoelastic Substances

Sodium hyaluronate

Lﬂuimaqa polysaccharide U84 sodium
glycuronate L8 N-acetyl glucosamine lasluudaz
subunit zdlLlszeavag %aa:%’uﬁ'ﬂﬁsz@mﬂuu
W89 ocular tissue, instruments Lax IOL Tagd
NQ&I&JL&Q&&GLL@ 500,000 - 6,000,000 @aA%
G9anatsznavludas disaccharide units §9
10,000 units

Sodium hyaluronate ¥15aWU e ln
AT uTuiA audna_4lu synovial fluid uazluen
Lﬁuﬁ vitreous cortex #3a trabeculum WRZBIANWL
l@1nslu aqueous Ww3auw corneal endothelium
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Amvisc® il sodium hyaluronate NNEa

nwsawln 1wl 1983 31nUSHN MedChem
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Products Sﬁoﬂaqummmmﬁim IOlab Amvisc®

= A v 1 ® o v a
WAANMVURUALDENIT Healon™ LRTHINNIVINLALN
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W iinsent uNnnd 1Aa ocular hyper-
. a 2 A
tension LaNIILURLULURIVDY cornea INNNT
U3u139 uaswda Amvisc Plus® (1.6% sodium

A o A " oA A A
hyaluronate) Tddlanunhauinninas fAaden
ANUNRAALYINAL 55,000 cps LiatNguny Amvisc®
niaaunitalyinny 40,000 cps

IAL® 1il% sodium hyaluronate NHx72&
L4 A L o .
Imaqam FINRAINAIAW LALTULALING  Wa
NRAlAEUSHNVEIBA1E Ao FIDIA Research
Laboratories Wwazg43l Opegan® 7Miil sodium
hyaluronate maImaqa@f%*‘ﬁurTu LAZHANAN

Uismvestzimadu

Hydroxypropylmethylcellulose (HPMC)
1ul 1977 Fechner lél4 1% methylcel-

lulose @leuaomin 2% lunadean lagln

frsusn’lelfifaidu viscoadhesive aaauTIf

a . A v Ao ! v 4
NI LLRSHRDAUGAR @]]‘Yl(?'la\‘iﬂqi LT%I%ﬂ'ﬁI‘ELaM

771939398 ~ 90 HPMC @14 11an hyaluronic acid
A & a A o A A v & o
do 1w snvwianie 3lgan et lapinas
o Y A d‘lv v &
wnnanihansawtialad lasidu polymer va4
cellulose (methylcellulose) lasiilass $19nn9
=1 a I dl 1 I3

\dnantiu D-glucose waztrandalu molecu-
lar chain @18WwBEN9LANVES B-glycosidic
A a % A 1A 1 =S o [l
asannaiiless Snlidendgu e lwlal
WNIN@ATUUTINTTUNAlE

2% HPMC laiin1snAalasnansusun
W Occucoat® NUIWN Storz ophthalmicus 7
\duduinindald lasgnWauiiiasa contact
angle WRZWIIAIAIND polymethylmethacrylate
(PMMA) udiidai"ofia wialuianaaniiieg
86,000 d LAzAIANURBAWINAL 4,000 cps 4

| A L. Ko o
uny'lad pseudoplasticity “hanNANNWLIN 2.2%
HPMC (Cellugel®) Mtilupasuem Vision Biology

Chondroitin sulfate

D unitsnas extracellular matrix 289
upwt laswinwulu cartilage Duidlu au
Usznovzaslase Seluarfifidentreninie
cornea uafiinunaaialdaziiniain shark
fin cartilage uaziianaluianaiiniu 20,000 d uaz
{a1u81I89 molecular chain LYinNU 50 nm Lﬁa
\{ouny sodium hyaluronate 7iiAa7w812f
10,000 nm

CDS-1 (20% chodroitin sulfate) 1 ld
lunsiedeviniiofadsg wanaula unsn
maintain space LLa:LLﬂﬂLf:aLﬁa@th] o L‘ﬁ;admﬂ
feanaumiiadn 1zl CDS-2 (50% chondroitin
sulfate) Adauwiaiindu  wafrlwa
hyperosmolar %Gﬁﬂﬁﬁ@ﬂnz endothelial
dehydration a2 cell damage

Viscoat® (anziiipuiaIosnanonise
lau3®n Cooper Vision-Cilco) 189U3% Alcon
75 "IN w89 4% chondroitin sulfate 11U 3%
sodium hyaluronate 1%8a31 % 1:3 laglu
284 sodium hyaluronate Hundalasinalulad
Vn\‘lﬁ'uﬁﬁmnﬁm”m bacterial fermentation LLag
1% "7u89 chondroitin sulfate 144%14191n shark
fin cartilage Vf’]lﬁﬁmaimaqm“fhﬁ'u 600,000 d
LAZANANNARAWNNY 50,000 cps laannd
UIndnaafadnee 1NN aanTANw
‘V\ﬁ@m\‘l e chamber-maintaining V83 sodium
hyaluronate WAZ6DA wansedouna wasns

aanuanaTNsaLTasuad chondroitin sulfate

Polyacrylamide
Orcolon® 1fw viscoelastic substance 7
(% J a o . . .
an IATIERTY 1asUTHEN Optical Radiation

Corporation & wisznautiu polymer va9



Viscoelastics in Ophthalmic Surgery

. A A A A | o
acrylamide mumaimaqawmamnﬂmmﬂu
1,000,000 d uaziaranunitarinnu 40,000

A a o A ~
cps WAz NWNTILARBUAL laG Litasanil contact

dl v dQ/W =1
angle ey wananigs rwrvarAulelu
qm%nﬂﬁﬁaa LL@iLﬂuﬁmLdﬂmﬂﬁﬁmgﬂﬁﬂaaﬂ
NnaaaLiall 1991 aud ﬁmqmﬂmiﬂmﬂau
el syringe Uazyinlt intraocular pressure J
§n172 uveitis 1u;§ﬂw 15,000 QWi babs

. . o &
viscoelastics ¢34

Collagen
A o a & . .
Collagen NWINWaaLLw viscoelastic
substance % tJu type IV collagen 1 NANIN
& ~
INVDINR Y lag UWQN type IV collagen Lan
6199710 collagen type Bu¢ Aa MU fibrils
1319 DomiLens under Chiron Vision Corp.
1duda 1.4% Collagel® Afludaluiana 9f
2,000,000 d uazianunitaie 500,000 cps 7
low shear rate u@atnalsnanu Collagel® vlﬁgﬂ
UIANINAMALTULALING G28ANNNIIANIN
= dq’ dq’
anlnTUuidanannsszunavada HIV

The main viscoelastic material

Healon®

Molecular weight: 4.0 M
Concentration : 1% Hyaluronic acid
Features of Healon®

Injectibility: 181306 % cannula No.27 'ladne
Lﬁmmﬂﬁ pseudoplasticity ‘ﬁ‘u\‘l

Removability : ﬁﬂvl,@ﬁ’\‘hmﬁaaqm NUaAN1 L%
cohesive

Adhesiveness / coatability : fauin9thag 1$89970

=R A
BLIJGINHD m\'i
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Space maintenance : NN3UANUNRA LAZNIA

lutana_4vl# 1w13n form chamber uaziile

capsular bag ¢

Endothelial protection : AauT196 L‘ﬁ:a\‘]mﬂm‘sﬁ
14130 maintain chamber @ ﬂ”ﬁﬁﬁ

pseudoplasticity 3 uazdl hyaluronic acid binding

site U2 endothelium

Tissue manipulation : N bALaeEN ez NENas

1fla99nm3N pseudoplasticity ﬁﬂa

Syringe : 0.40-0.55-0.85 ml (lwlny 0.55 ml

; 1,610 UN) ; 3-year shelf life

Healon®GV
Molecular weight : 5 M

Concentration : 1.4% Hyaluronic acid

Features of Healon®GV
Injectibility ©  131TAH cannula No.27 lad1e
L‘ﬁ:a\‘lﬁ]’mﬁ pseudoplasticity ‘ﬁm\‘l

Removability : ﬁﬂvl,@ﬁ’\‘hmﬁaaqm NUAN1 LD %
cohesive

Adhesiveness / coatability : @auTN%BLNIN
Waifinuny Viscoat wd 1u13avi 1R nuclear
fragment ‘ﬁLﬁ@%ﬁdmﬂmi cracking W3 chopping
ag’ﬁuﬁ

Space maintenance : @ni1 Healon® luns
vl 10150 form chamber waziia capsular bag
Endothelial protection : AauT196 Lﬁ:a\‘]mﬂm‘sﬁ
19130 maintain chamber & ﬂ”li“?iﬁ
pseudoplasticity 3 uazdl hyaluronic acid binding
site U2 endothelium

Tissue manipulation : N bLaEN ez NENas

189938 pseudoplasticity 71
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Provisc®

Molecular weight : 1.9-2.5 M
Concentration : 1% Hyaluronic acid (bacterial
fermentation)
Features of Provisc®

Injectibility :  1N13DHW cannula I&$p1di991n
il pseudoplasticity ﬁ‘u\‘]

Removability : ANy Healon®

Lﬁaaqm VU@
mMatdu cohesive

Adhesiveness / coatability : fantaasiile
WouNy Viscoat® udaa1ony Healon®

Space maintenance : Ynbé AN Healon® T
M3 18130 form chamber wazila capsular
bag W@t IOL implantation @18

Endothelial protection : faudngg

Tissue manipulation : ﬁ’]vlﬁawae] AU Healon®
1fla99Mnm3% pseudoplasticity ‘ﬁﬂa

Syringe : 0.55-0.85 ml (1,400 -1,710 ‘U'Wl)

; 2-year shelf life

Viscoat®

Molecular weight : 500 K (hyaluronic acid) + 25
K (chondroitin sulfate)

Concentration : 3% hyaluronic acid, 4% chon-

droitin sulfate

Features of Viscoat®

NWITDHW 27-G cannula @4
®

Injectibility :
LALINNIT Healon® was Amvisc
Removability : 1T wunin Healon® 4-5 1¥in
A ~ A Ao A o o e oA
L8INUNILARAUNAUURY UN 61199 anaud

cohesive hi@

Adhesiveness / coatability : @310 laslanizny
intraocular tissue, implants LLazLﬂ%‘mﬁa@hm
Space maintenance : AawTNNA LADIABLNY
high-MW viscoelastic material frau 3= lalaidiri
IWI1ZANT maintain space %ua&iﬁumalmaqa
Endothelial protection : & udanadl drag force A
endothelium 'l¢/

Tissue manipulation : 'li@win Healon® lagan
i pseudoplasticity fien ud "wsarld nuclear
fragments agﬁuﬁvlﬁmmzﬁﬂ phacoemulasification
Syringe : 0.55 ml of product (2,140 L), vertical
storage of the package ; 2-year shelf life
Amvisc®
Molecular weight : 2 M
Concentration : 1.2% Hyaluronic acid (bacterial
fermentation)

Features of Amvisc®
Injectibility : 13130K % cannula ledne
Removability : aaNuny Healon®

Adhesiveness / coatability : ha8in31 Viscoat® 6
InflAseny Healon®

Space maintenance : %agni1 Healon®
Endothelial protection : @

Tissue manipulation : Inalfsny Healon®
L‘ﬁ:a\‘lﬁ)’mﬁ pseudoplasticity ‘ﬁ‘u\‘l

Syringe : 0.5-0.8 ml of product ; 2-year shelf

life

Amvisc Plus®
Molecular weight : 1.5 M
Concentration : 1.6% Hyaluronic acid (bacterial

fermentation)



Viscoelastics in Ophthalmic Surgery

Features of Amvisc® Plus

Injectibility : 130K % 27-G cannula le4ne
Removability : 810031 Healon® wéd18nin
Viscoat® Lﬁad%’mﬂmum’mm molecular chain
289 Amvisc®Plus 8¢j3¢#319 Healon®™ AL Viscoat®
Adhesiveness / coatability : %8N Viscoat W6
@ni1 Healon®, Amvisc®, Provisc®

Space maintenance : %agni1 Healon®
Endothelial protection : @

Tissue manipulation : Inalfsny Healon®
\flagand pseudoplasticity ﬁm\‘l

Syringe : 0.5-0.8 ml of product (Iuvlmy 0.8 ml

1szunas 1,000 UN) ; 18 months shelf life

IAL®
Molecular weight : 500 K
Concentration : 1% Hyaluronic acid ( N@3a7N

wiawln)

Features of IAL®
Injectibility : 131301 cannula ledne
Removability : fawdndd18
Adhesiveness / coatability : fiauln9nas
Space maintenance: Wi JTriNINENAAIzREN
A A A Ao

1N space le]LﬂallﬁﬁJ(ﬂ LADNNAINURAWUA NN
Endothelial protection : liififayatiudu udiza
Tasnin Healon®

. . . =
Tissue manipulation : i@
Syringe : 2-5 ml of product (1%‘17121 2ml 1,770
1) ; 2-years shelf life

IAL-F®
Molecular weight : 1.2 M
Concentration : 1.8% Hyaluronic acid ( 1@91N

wiawln)
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Features of IAL-F®

Injectibility :  13130H% 27-G cannula a8
1$l8997n§) pseudoplasticity ﬁmo

Removability : fawdN9d18

Adhesiveness / coatability : faw119

Space maintenance : maintain }Wa NAIT
Endothelial protection : TI88@ pressure fifldo
corneal endothelium

Tissue manipulation : NleaNa NAT

Syringe: 1.1 ml of product (1,760 1)
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lmagusaunnain (Photo quiz) 97 2 advuf 1 unshau-Gguisu 2550

79 1. dilhewalng o1y 36 T fornsanannanas aailng
VA RE 20/40 with pinhole not improve LE 20/20, IOP 25, 15 mmHg miﬁﬂmﬁwuﬁdgﬂ
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U5AuIARIN (Photo quiz)

1. Cogan-Reese syndrome HaN®IAZAILTUNTHRANENT
2. Chandler’s syndrome fanuRaUn@vainizanaiian Aa predominant corneal edema 3
2NINLTINNLANNEALUNGVaI U (iris is only mildly affected)
3. Progressive (essential) iris atrophy AfuAaUnGvasanweadNTalan (severe iris
. . = v [ a a . a o A a 1 99 “ .
atrophy/thinning) uwaiwgmummﬂnm (corectopia) NANWUZNLILNIN “stretch holes” Waz “melting

holes”

28 2. #1elngy 214 36 1 F1n130132219221811 5z 1 “1a19i VA RE 20,/40 with pinhole
20/30, LE 20/20 mwm‘i’mguwm’i’ A3INUIDUIE MMAIULazAIN fundus fluorescein

angiography A9 31]

A0N
1. What are the positive findings in fundus of the right eye?
AR a1l
WL round subretinal fluid ‘ﬁ macular region IW1@ 4 discs diameter luadnean Eﬂ FFA

WU pinpoint hyperfluorescein
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UTAUIARIN (Photo quiz)

Jsaunaaun (Photo quiz) A 2 atuii 2 nsngrau-suonau 2550

A J [
20 1. ﬁmudlﬂﬂ@a’lq 68 1 aarmaImsszagidasaziwatdszanm 3-5 1 asrea

nuaa3Ll

AN
1. What is the diagnosis?
2. What are the possible causes of disease?

3. What are the treatment options of this disease?

79 2. wdlngl a a1y 28 U fiffaw 1emAalnd desnisansneuily remdadniaae
iaLas VA 20/200 both eyes, Refraction -3.00 D both eyes AIIVAIVIMNUAIINEHA
Undinezl

AN
1. What is/are abnormal finding(s)?
2. What is the most likely diagnosis?

3. What are the treatment options of



Each drop of GenTeal is
e preservative-free in the eye

e soothing the symptoms
of eye dryness

) NOVARTIS

OPHTHALMICS

Genleal

Gently protects



ML Your Patient’s Own Tears

DROP DROP And Most Eye Care Professionals Agree
DROP DROP Ninasurvey nearly M6 of eve Sorvey Resuls Show Tha Paint epor
DROP DROP &P >

DROP DROP

DROP DROP

DROP DROP

Artificial A
Healthy /
Tears //

[

Only RESTASIS® Achieves Patient Satisfaction by
Increasing a Patient’s Own Tears™

Survey Results Show High | Improvement in Corneal | Reduced Reliance on
Patient Satisfaction Staining from Baseline Artificial Tears

94% of patients will or
may continue using RESTASIS”

U'ou U.;

=245
P<.002vs bascine.
0 -5 -1 -15 2 25

1123 48 87350 Mean Reduction at Months 6
Grade Improvement at Months & fDay of Artiiciol Tears, Chongx

REFERENCES: 1. Final Raport Yardiey, Pa: Vierispan; June 2004, 2. Sal k., Stevenson 0D,
Mundoef TH, Reis BL, and the CsA Phase 3 Study Group. Two multicenter, randomized studies of the
efficacy and safety of cyclosporing ophthalmic emutsion in moderate to severe dry eye disease.
Ophithaimology. 2000; 107: 631-639. 3, RESTASIS® (Cyclosporine ophthalmic emulsin] [prescribing
information]. Indne, Calif; Allergan Inc., Rev. February 2004.

- ®
_ Restasis
_—:__—.— ALLE RGAN (Cyelosporine Qphthalmic Emulsion) 005%

The Best Tears Are Their Own Tears



In Chronic Angle Closure Glaucoma,
Open-Angle Glaucoma
and Ocular Hypertensio§

_,3
S}a{t With XALATAN™—Comprehensive
Therapy Tha
the Many As

° Proven‘_’zﬁicacy
— More effective than timolokin r
* A 5-years study
— As adjunctive therapy consistently low IOP maintained over time,

demonstrated for 5 years*
* Good tolerability

A

1o XALATAN™ Peckage nsert.

2. Hedman K, Al A pooled-data anahysls three randomi. :oed double-masked, six-maonth --'T', . hiEs fntraa FEsure reducing efiect of latanoprost and timolol, Eur J Ogiliaima. 2000;10:95-104,
3. Am AL oJ, and the Study Group. Effects o Immc@ = of 0 F latanoprost applied once daily, evening or moming: a compaien with timolol. Ophifaimeology.
995:102:1 752

4, Alm A, Schoenbelder J, McDermaott J. A 5-year, multicenter, open-lable, salety study of adj -- oma. Arch Ophihalimol, 2004;122:957-965,

-
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Xalatan”
(\ Pfiger Ophthalmics l, —““‘
/ \' 4— i ‘. For Comprehensive IOP Management

Further information available on request: AL 'mewmnﬂt naulsadauzyiniu Identification No. XT-THD-05-02
’zer (Thailand) Limited Tﬂwmuﬂua Laﬂmwmwlw.anmsa'wm LPD. Rev. No.1

oor 36,37,38 and 42, United Center Building nuuaummua LANFEIIANULN

323 Silom Road, Silom, Bangrak, Bangkok 10500 1.uaucg1m'[mgmnaw U1 630/2548
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