[

13 13anYesINA A5 UN 2 adun 1 innAn-figuieu 2550 14 y.

; &

2 &

b P {0\
Yei1555Y

Efficacy and Safety of Silicone Punctal Plug Treatment in

Moderate to Severe Dry Eye at Thammasat University Hospital

Assistant Professor Manchima Makornwattana, MD

Department of Ophthalmology, Faculty of Medicine, Thammasat University
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Abstract

Objective

Methods

Results

Conclusions

To study the clinical efficacy and safety of lacrimal occlusion by silicone punctal plug in moderate
to severe dry eye patient at Thammasat University Hospital.

40 eyes from moderate to severe dry eye patients are included in the study. Dry eye grading
is determined by one ophthalmologist. Silicone plug will be inserted in a lower punctum. One, two
and four-week follow up are scheduled. We will compare the conjunctival Fluorescein staining before
and after a punctal plug insertion. Patient satisfaction will be evaluated before and after a punctal
plug insertion. Study designs: Prospective comparative study.

Percent of dry eye grading by Oxford Scheme before a punctal plug insertion at one, two and
four week in grade A, B, C, D, E and >E was 0, 0, 0, 60, 40, and 0% respectively. Percent
of dry eye grading after a punctal plug insertion at one week was 42.5, 50, 2.5, 5, 0, and 0%
respectively Percent of dry eye grading after a punctal plug insertion at two week was 65.8, 34.2,
0, 0, 0, and 0% respectively Percent of dry eye grading after a punctal plug insertion at four week
was 73.7, 26.3, 0, 0, 0, and 0% respectively. The results revealed significant improvement of grading
of dry eye after inserted silicone punctal plug in 1%, 2 and 4" week. Comparing dry eye grading
between pre-punctal insertion and 1%, 2 and 4" week post-punctal insertion has been decreased
significantly Percent of patient satisfaction grade 1, 2 and 3 in four week follow up was 0, 25

and 75% respectively.

: The silicone punctal plug is safety and effective in treatment of moderate and severe dry eye.

In some patients, qualities of life have been improved by treatment of the silicone punctal plug

alone without using any tear supplements or other medications.

Key words: Dry eye syndrome, Punctal plug
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Introduction

Dry eye syndrome (DES) is characterized
by ocular irritation, burning or foreign-body
sensation, excess tearing, often exacerbated by
smoking, wing, heat, low humidity or prolonged
use of the eye resulting form alteration of the tear
film. The etiology of DES is idiopathic, collagen-
vascular diseases, conjunctival scarring, drugs such
as oral contraceptive, antihistamine, phenothiaz-
ines, infiltration of lacrimal glands and vitamin A
deficiency. The effect of DES can vary from minor
inconvenience for most sufferers to rare sight-
threatening complications in severe cases. The
diagnosis of DES has focused on inadequate
secretion or aqueous tear deficiency.

In present, current treatment is to treat
the etiology and heavily weighted toward supple-
mentation by preservative or preservative-free tear,
lubricating ointment, stimulation, or preservation
of aqueous tears and punctal occlusion by
collagen or silicone insertion. Silicone punctal plug
is used to conserve moisture in tear-deficient eyes.
In United States, Japan and Europe have been
commonly using silicone punctal plug in dry-eye
patient for couple years. There are many
researches about the effectiveness and efficacy
using silicone plug in those countries.

In Thailand, there are no researches or
any reports about using silicone plug even if some
ophthalmologists have been using a silicone plug
in treatment of dry-eye. We are interested in the
efficacy and effectiveness of using silicone plug
in moderate to severe dry eye patients at

Thammasat university hospital.
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Objective

To study the clinical efficacy and safety
of lacrimal occlusion by silicone punctal plug in
moderate to severe dry eye patient at Thammasat

University Hospital.

Materials and Methods
Inclusion criteria
1. Age over 18 year
2. Diagnosed with moderate to severe dry

eye according to Oxford Scheme criteria

Exclusion criteria
1. Patients who have allergy to silicone
2. Previous history of nasolacrimal duct
obstruction or nasolacrimal duct surgery

3. History or diagnosed with blepharitis

Study designs

Prospective comparative study

Methods

- 40 eyes, 20 patients with moderate to
severe dry eye have acknowledgeable and signed
informed consent willfully is recruited in the
research.

- Dry eye grading is determined by one
ophthalmologist using Fluorescein corneal
staining.

- Grading dry eye using Oxford Scheme
will be evaluated pre and post silicone plug

application
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- Fluorescein staining

Using Fluorescein staining (sterile strips),
a single drop of sterile, and unit-dose saline is
instilled onto a fluorescein-impregnated strip.
Because fluorescein diffuses rapidly into tissues
in the presence of an epithelial defect, the

delineation of punctate staining is lost in a short

et
period of time. It is therefore essential to assess
staining rapidly

- Grading ocular surface

Oxford Scheme (Grading of Corneal and
Conjunctival Staining in the Context of Other Dry
Eye Tests, Cornea. 2003 Oct;22(7):640-50.) as
figure 1.

Figure1 Grading of comea and conjuctival staining Oxford Scheme'
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Main outcome measures

- Lacrimal occlusion by Eaglevision"
silicone plug size 0.4 X 1.6 mm will be performed
in right and left lower punctum without changing
any previous medications.

- The conjunctival fluorescein staining will
be compared before and after a punctal plug in-
sertion at one, two and four-week follow up from
two ophthalmologists.

- Patient satisfaction will be evaluated after
a punctal plug insertion by grading 1, 2, 3, and
4

Grade 1: not satisfied
Grade 2: no change
Grade 3: satisfied

Grade 4: very satisfied

Results

40 eyes of 20 patients diagnosed with
moderate to severe dry eyes at department of
ophthalmology, Thammasat university hospital (26
females and 14 males) were enrolled. Mean patient
age was 65.6 + 1.07 years (range 57 to 75 years).
There were two eyes lost the silicone punctal plug
during the experiment and were excluded. No

complication in every patient enrolled in research.

Manchima Makornwattana

Percent of dry eye grading by Oxford
Scheme before a punctal plug insertion at one,
two and four week in grade A, B, C, D, E and
> E was 0, 0, 0, 60, 40 and 0% respectively.
Percent of dry eye grading after a punctal plug
insertion at one week was 42.5, 50, 2.5, 5, 0O,
and 0% respectively. Percent of dry eye grading
after a punctal plug insertion at two week was
65.8, 34.2, 0, 0, 0 and 0% respectively. Percent
of dry eye grading after a punctal plug insertion
at four week was 73.7, 26.3, 0, 0, 0 and 0%
respectively (table1, diagram 1). The results revealed
significant improvement of grading of dry eye after
inserted silicone punctal plug in 1%, 2™ and 4"
week. Comparing dry eye grading between pre-
punctal insertion and 1%, 2™ and 4" week post-
punctal insertion have been decreased significantly
(p<0.05) using paired t-test (table 2).

Percent of patient satisfaction grade 1, 2,
3 in one week follow up was 2.5, 50 and 47.5%
respectively. Percent of patient satisfaction grade1,
2, 3 in two week follow up was 0, 27.5 and 72.5%
respectively. Percent of patient satisfaction gradet,
2, 3 in four week follow up was 0, 25 and 75%

respectively (table 3).

Table 1 : Comparison of percent of dry eye patients in each group of dry eye grading between pre and post

punctal plug insertion.

Grade A | Grade B | Grade C | Grade D | Grade E |Grade >E Total

Pre-punctal plug 0.0% 0.0% 0.0% 60.0% 40.0% 0.0% 100%
One week 42.5% 50.0% 2.5% 5% 0.0% 0.0% 100%
Two week 65.8% 34.2% 0.0% 0.0% 0.0% 0.0% 100%
Four week 73.7% 26.3% 0.0% 0.0% 0.0% 0.0% 100%
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Diagram 1 :

Table 2 :
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Comparison of percent of dry eye patients in each group of dry eye grading between pre and

week post-punctal

Paired differences

Mean

SD

Std.
error

mean

95% Confidence
interval of the

difference

Lower

Upper

df

Sig.
(2-tailed)

Pair 1

pre-punctal
occlusion dry eye
grading - 1% week
post-punctal
occlusion dry eye

grading

2.70000

0.72324

0.11435

2.46870

2.93130 23.611

39

0.000

Pair 2

pre-punctal
occlusion dry eye
grading - 2™
week post-punctal
occlusion dry eye

grading

3.07500

0.65584

.10370

2.86525

3.28475 29.654

39

0.000

Pair 3

pre-punctal
occlusion dry eye
grading - 4"
week post-punctal
occlusion dry eye

grading

3.12500

0.68641

0.10853

2.90548

3.34452 28.794

39

0.000
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Table 3 : Comparison of patient satisfaction to punctal plug treatment in one, two and four week post punctal
plug insertion.
Grade 1 Grade 2 Grade 3 Grade 4

One week 2.5% 50.0% 47 5% 0.0%

Two week 0.0% 27.5% 72.5% 0.0%

Four week 0.0% 25.0% 75.0% 0.0%
Discussion Conclusions

Dry eye grading was much better from
moderate to severe level to mild to moderate level
after silicone punctal occlusion without changing
any topical medication. Two patients have lost one
of two punctal plugs during the experiment after
discussed with patients they would like to reapply
and restart the monitoring. Using the silicone punctal
plug in treatment of dry eye is safe and effective.

There were reports of complications form
punctal insertion such as spontaneous extrusion,
canaliculitis, pyogenic granuloma and recurrent
dacrycystitis. In our study, there were no reports
of serious complications. However, spontaneous
plug loss occurs in two eyes. Careful choosing
of the optimal plug size and close follow-up are
recommended to ensure the success of the treat-
ment.

However, the silicone punctal plugs that
were used in our research are generally used
temporarily and for patient sample before using
the permanent plug which is very expensive
(6,000-8,000 baht). The long term effect of the
permanent silicone punctal plug is still need to

be monitored.

The silicone punctal plug is safety and
effective in treatment of moderate and severe dry
eye. In some patients, qualities of life have been
improved by treatment of the silicone punctal plug
alone without using any tear supplements or other

medications.

Reference

1. Bron AJ, Evans VE, Smith JA. Grading of
Corneal and Conjunctival Staining in the
context of other Dry Eye Tests, Cornea 2003
Oct; 22(7):640-50.

2. Sm artPlug Study Group. Management of
complications after insertion of the SmartPlug
Punctal Plug. Ophthalmology 2006 Aug 18;
[Epub ahead of print]

3. Koh S, Maeda N, Ninomiya S, Watanabe
H, Fujikado T, Tano Y, Hirohara Y, Mihashi
T. Paradoxical increase of visual impairment
with punctal occlusion in a patient with mild
dry eye. J Cataract Refract Surg. 2006 Apr;
32(4):689-91.

4. Musadig M, Mukherji S, Sandramouli S.
Pyo genic granuloma following silicone punctal
plugs: report of two cases. Orbit. 2005 Jun;
24(2):149-51.



. Altan-Yaycioglu R, Gencoglu EA, Akova YA,
Dursun D, Cengiz F, Akman A. Silicone versus
collagen plugs for treating dry eye: results
of a prospective randomized trial including
lacrimal scintigraphy. Am J Ophthalmol 2005
Jul;140(1):88-93.

. Kim BM, Osmanovic SS, Edward DP.
Pyogenic granulomas after silicone punctal
plugs : a clinical and histopathologic study.
Am J Ophthalmol 2005 Apr;139(4):678-84.
. Hsu HC. Ampullary pyogenic granuloma as
a complication of lacrimal plug migration.
Chang Gung Med J. 2002 Jun; 25(6):415-8.
. Tai MC, Cosar CB, Cohen EJ, Rapuano CJ,
Laibson PR. The clinical efficacy of silicone
punctal plug therapy. Cornea 2002 Mar;
21(2):135-9.

. Mandelkorn RM. Silicone punctal plug
extrusion. Ophthalmology 2001 Dec; 108(12):
2154-5.

10.

11.

12.

13.

Vo

Efficacy and Safety of Silicone Punctal Plug Treatment in Moderate to Severe Dry Eye at Thammasat University 20 )y..

S

2 &

b P {0\
Yei1555Y

Soparkar CN, Patrinely JR. Silicone punctal
plug extrusion. Ophthalmology 2001 Dec;
108(12):2153-4.

John T, Kopstein AB, John OC, Lai Cl, Carey
RB. In vitro adherence of Staphylococcus
epidermidis to silicone punctual plugs and
collagen implants. Journal of Cataract
Refract Surgery. 2001 Aug; 27(8):1298-302.
Guzey M, Ozardali I, Kilic A, Basar E, Dogan
Z, Satici A, Karadede S. The treatment of
severe trachomatous dry eye with canalicular
silicone plugs. Eye. 2001 Jun; 15(Pt 3):
297-308.

Balaram M, Schaumberg DA, Dana MR.
Efficacy and tolerability outcomes after punctal
occlusion with silicone plugs in dry eye
syndrome. Am J Ophthalmol 2001 Jan;
131(1):30-6.



VR

21 )y
N

S

2 o

b P {0\
Yei1555Y

Manchima Makornwattana

-

.

ﬂ‘szg‘nﬁwaLtazﬂ'a'\adﬂaaﬂﬁﬂmnmsqmﬁaﬁ'lmé'w%afﬂ%

Gl%ﬂ’l I3NW EJQ:TIJ'J g Ltﬁﬂﬁﬁﬂ‘é%tl‘m rwnansg ﬁﬁ?%uﬁiﬁ NN

WNaN13398

sUHaNITIY

RUINAVANTT

TlSINYIVIASIINAT ASIAANNIZLAYTA

HZI2@1 a3sdunndudedlnBan aznsimue
mﬂ"‘ni'lﬁ'msﬁmn AMIUANYAT A3 NWRIINYIFUSIINAT AF

Wadnulse " nEnan1enain Lm:mmﬁaa@ﬁwaamsq@ﬁmfwm@?w%’éiﬂu Iuﬂﬁ%'ﬂmgﬁm
anwisrfiaruusathunasfsguusaannlulsswenassue aflafunazifiosd
Atheolsaauwisriiaguussthunasiouusannlulsmenassmuen aslafuwiziiosd 91w
20 au 40 @ hTwmAdlasymMIdszdiunnizauidlasansunndvnwdslidaleuge
ﬁamfwmﬁgﬁmﬁwmﬁmdw MNNTATIIUTURUNNMEAUAIRRINIINEN 1, 2 Uaz 4 a1fiag
I@]ﬂﬁﬂmsmwﬂiuﬁuma:mLLﬁo@ﬁym‘ﬂ*’ﬁ"ﬂﬂaam’s ww Fanfinszanan uazdsziinaanu
ﬁawalwaa@ﬂ’sﬂﬁauua:%&'&ms%'nm
o "JWLIENEJ:‘L']’JUﬁ'ﬁ.ﬂ’l’sm’lLLﬁdﬁﬂ%ﬁ’]ﬂ’li%ﬂH’]I@Uﬂﬂilf‘%ﬁiﬂuq&ﬁmj’]@l’]LL&JG@IW&I@]’J’]ME%LGG@%
A, B, C, D, E uaz >E daluiasaz 0, 0, 0, 60, 40 WAz 0 MWAAY @ IwaIFIIE
ﬁﬁma:mLLﬁWé’qﬁwmi%'nmI@ﬂmﬂ“ﬁ%ﬁiﬂuqﬂﬁafﬂmmﬁmﬁ“?'i 1 dadusasas 42.5, 50, 2.5,
5, 0 WAT 0 ANAIAL @ 'awuaa;Eﬂ'aUﬁﬁma:mLLﬁWé’dﬁwm'i%'nmI@Uﬂ’]ﬂ"ﬁ%aiﬂuqﬂﬁa
Mananfiadin 2 Aalludeuas 65.8, 34.2, 0, 0, 0 UAZ 0 AWAIGU 'aumaaﬁﬂwﬁﬁma:
muﬁmé’aﬁwmﬁ'nmhmmﬂﬂﬁ%ﬁiﬂuq@ﬁamfwmmﬁmﬁﬁ 4 dadusasas 73.7, 26.3, 0, 0, 0
U8z 0 @NRIAY
MnuamIsnuimawasuuasuesnizauisdiuegnitaunasmssnenlagnnsls
%Eiﬂuq@wﬁaﬁﬂm HamaTouifiisuanuanelavasgihondsnsinmlasnalidalavga
Vimfwmwé’a%'ﬂmi@ﬂmﬂ"ﬁ%mﬂuq@ﬁaﬁﬂm 1, 2 uaz 4 anfiad Aawuseuaz 0, 25 uaz 75
ANAAL
ﬂwslﬂﬁ%ﬁlﬂuq@ﬁamfwmlumﬁnm;jﬂamnLLﬁa“ﬁﬁQEuLLiaﬂﬂuﬂmaﬁa;mmmﬂﬁ
Uz nEnmwuazaulasany 9 ﬁﬂﬁy’azTaLﬂumiﬁ‘@umqmmw%‘ieﬂﬁuﬁﬁﬂaUIiﬂmﬂLLﬁa
sllasuusathunasfiTuusInngndae
AUR4, %ﬁiﬂuqaﬁamfwm

~




