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CHAPTER |

INTRODUCTION

Rationale and Background

Epiphora or tearing is a comman problem, which caused about 33% of the
complaints, in everyday of ophthalmologic/practice [1]. The incidence of acquired
nasolacrimal drainage system obstructiog in“thal patients is 45.3%, which is nearly half
of patients who came with.cemplaint of epiphora [2]:

The main cause" of .epiphora i§ associated ‘with tear overproduction or a
blockage of the lacrimal outilow: system.lﬂ]e surrounding connective tissue of lacrimal
sac and nasolacrimal dact, gthe cavé[nou:slbody, controls the autonomic regulation of
tear outflow which ceases tear prdauctionl:'{inl;case of ne absorption of tear fluid in the
nasolacrimal duct [3]. Therefore, epiphora p_étients would have a single definite cause.

Nasolacrimal duct obstructbn Coafa_j‘-bre categorized into primary acquired

i s id b4

nasolacrimal duct obstruction (PANDO) and;f[jhctional nasolacrimal duct obstruction

o

(FNLDO) group whieh dep-e_ri'(—j_'(’)n their  anatomical or physiological pathology,

respectively. PAND(-_)‘:is caused by a localized inflamm:‘é_;-ion and connective tissue
fibrosis that leads to thé occlusion of the nasolacrimal d}jct, based on histopathologic
results of tissue examination.of patients whosundergoing Dacryocystorhinostomy (DCR)
[4, 5].

Recently, the conventional treatment for nasolacrimal duct obstruction is lacrimal
surgeryy. externalfyor | endoscopic | Dacryocystorhinostomy, Cwhieh is strongly
recommended in case of previous history of dacryocystitis or showed a complete
obstruction of the lacrimal system. However, the best way of management in PANDO
without the evidence of previous infection or dacryocystitis is thus somewhat
controversial. Lacrimal probing alone has proved the efficacious for congenital
nasolacrimal duct obstruction [6]. So that, in case of an acquired incomplete

nasolacrimal duct obstruction, lacrimal probing and syringing in addition with an



adjunctive medication, which could alter or cure the pathologic mechanisms and
causes of the obstruction, may offer a beneficial outcome, especially refraining the
patient from risk of surgery.

Moreover, syringing could be assumed as a procedure which could clear mucus
debris or dacryoliths by mechanical force during fluid irrigation from the obstructed
nasolacrimal duct [7-9]. Due to the pathologic changing of the internal mucosal lining,
mucus hypersecretion and identification of some.mucin genes which similarly found in
both hypersecretory airway disease and pasolacrmal duct obstruction, may some of the
medications; mucolytic.=smucoregulatory drugs for treatment of respiratory disease
could be applied in the treatmeni of nalsolacrimal duct obstruction as an adjunctive
medication with lacrimal proping and __syrir‘l_gin.

Method of treatment in mueus %'ypersecretion in respiratory disease is to
facilitate mucus clearange and rev-.erse h\:}p;rsecretory phenotype. Facilitating mucus
clearance is based on increasing"mUcociIi_é';ﬁ/' clearance, increasing ciliary function and
encouraging cough. Also, the optirh'_él functi.ér.?f(_gj,‘the airway surface liquid is required to

maximized mucociliary clearanC’e, which is ’[._H_j—ght to be regulated by the ion transport

el

process across the epithelium, s-od'iu’m absorpﬁon and chlofide secretion.

There are a number of medications which used for,‘t'b'mning and reducing mucus
secretion and increasing mucus clearance. Hypertonic saline solution, the osmotic fluid-
drawer, which is well-known=as a mucolytic agent for hypersecretory airway disease, its
action could decrease the adhesiveness between surface epithelium and mucus debris.
In addition, hypertonic saline could’ induce and=alter the ion tramsportation across
surface-epithelium; whieh could also.enhance the mucaciliary function [10].

Theoretically, hypertonic saline solution could probably be useful in case of
mucus blockage in nasolacrimal duct obstruction. Eventhough, there is no published
data of hypertonic saline usage in nasolacrimal duct obstruction but its application has
been shown to be safe and beneficial in some ocular surface disorders.

Besides the obstructed mucus, it is known that inflammation could lead to a

fibrotic or a scar formation in the nasolacrimal duct, which is one of the major causes of



nasolacrimal duct obstruction in adult. Mitomycin-C - the chemotherapeutic agent,
which has a potent inhibition of fibroblast proliferation. It has already been widely used
in ophthalmic surgery such as in prevention of recurrent pterygium, restenosis of fistula
in filtration surgery and closure of the osteotomy site in lacrimal surgery
(dacryocystorhinostomy), could be another adjunctive medication with lacrimal probing
and syringing.

As the idea to offer a lacrimal probing and syringing as another optional
treatment for a primary acquired nasola_primal duet obstruction, the proper adjunctive
medication during syringing could.provide a better favorable result. The factorial 2x2
design study should prebably'show the elfficacy of treatment which could be compared
the outcome among diiferentinierested adjqnctive medication groups, hypertonic saline

solution and mitomycin-<€ solution, ane-alse could be clarified whether their interactive

o

effect occurred. An outceme asseésment v.ig‘odld be categorized into subjective aspect,
epiphora and associated symptoms, a chiéff"cd'mplaint of nasolacrimal duct obstruction
i £

Al - N .
patients which presented to the ophthalmologmt,s The self-developed Visual analogue

.n'

scale (VAS) questionnaire Would be used Whrch the scores would be summarized and

| ﬂ -

calculated into mean from 7 aspects that mclude symptoms durlng daily activities, such

as reading and dm\z.mg. Another outcome assessmer}t_.-1s to deal with objective
measurements. Fluorescein dye disappearance test (FDDT) and Jones 1 and 2 tests
would be assessed, whichseould be an optienal indicator of the efficacy of treatments.
All of the assessments [should be|recruited at the, time before-after the intervention and

every follow-up period.



CHAPTER I

LITERATURE REVIEW

Congenital nasolacrimal duct obstruction is a common condition during the first
year of life and most cases resolve spontaneously. For children whose obstruction
persists, a lacrimal probing of the nasolacrimal.ductis recommended. The success rate
of 79% in children 6 to <«i2-monihs has been-reporied [6]. Katowitz demonstrated an
effective treatment of lacrimal*probing in  congenital nasolacrimal duct obstruction in
children less than the agerof 43 monthis [11], but the success rate appeared to be
decline with age [12]. r Y

However, lacrimal probing,haé ba_;en,.used as an initial procedure in acquired
y 4
nasolacrimal duct obstruction, results'of which were varied from 52-82% [13, 14]. Those

unfavorable outcomes were explainéd by fu_rﬁher restenosis from introducing trauma and
also pathogenesis of obstruetion, which differs from congenital case.

Mitomycin-C (MMC), the__antipiotiC—an:(?}aegpjastic agent that decreases fibroblast

collagen synthesis, \pas been used in lacrimal surgery Wh'i:Ch applied at the osteotomy

site of Dacryocystorhingstomy (DCR). The application of MIMC shown to be effective
which was proposed to'increased the success rate of extérnal/endoscopic approach of
DCR [15, 16].-MMCjceuld-reduce; the sscarring j process«and=prevent occlusion and
constriction of ‘the ostectomy site. No complications associated with MMC in lacrimal
surgery,.such,as, persistent.bleeding, poor.wound.healing,.necrosis 0f.nasal mucosa or
infection, were reportted.

Chieh-Chih et al has shown the efficacy of probing the nasolacrimal duct with
adjunctive MMC in adult, a single probing yielded a patency rate of 89% and after
repeating procedure the overall patency rate was up to 94% [17]. So that the effort to
introduce lacrimal probing in adult patients could achieve better outcome when

combine with repeated adjunctive MMC during syringing.



Kyung Rae et al proved the efficacy of MMC irrigation after removal an occluded
nasolacrimal stent which compared with none irrigation of MMC. The irrigating schema
was once after stent removal and repeated at 1* week and 1° month. The mean patency
in MMC group was higher that of none-MMC group: 10.5 months versus 4.5 months
[18]. Following the balloon Dacryocystoplasty procedure, the repeated schema irrigation
of MMC at 1% week and 1% month shown &lso the satisfied result [19]. In consideration of
adverse side effect of MMC, the selection of thetlowest effective concentration of 0.2
mg/ml is proper, which were reported,to Be-the"safest [20] and effective [17-19]
concentration.

One of many eauses’ Of nasola?rimal duet obstruction is lacrimal dacryolith
which is a characteristi€ freguently fo__und‘:in’,partial nasolacrimal duct obstruction cases

[21]. Histopathology iss@marphous cellular debris with mucoprotein component which

has been explained to its pathophysiologyite?ar stagnation and accumulation of debris.
Many previous studies recommeﬁd;'IacriméF"'pFobing with syringing as a treatment for
partial nasolacrimal duct obstructxon with suspect of dacryolith [7-9].

From airway dehydratlon theory mehcates that surface dehydration would

produce mucus adhe3|on mflammatlon and also bacterial, colomzatlon The application

of hypertonic salme.could osmotically draw water into s,urface and improving mucus
clearance [22]. Middleton et al showed the topical application of hypertonic saline
induces ion transport acfosssthe human ainay epithelium [10], which could maximize
the mucociliary clearance function. (A better improvement in mugociliary transit time was
also seen in hypertonic saline nasal irrigation cemparing with moermal saline nasal
irrigation’ [28]. Sol-this, conceptof.relieving the .accumulation fof mucus and other
particles in the nasolacrimal duct may be applicable and useful in treatment of primary
acquired nasolacrimal duct obstruction through probing and syringing with hypertonic

saline solution (3%NacCl) instead of routine normal saline solution.



CHAPTER Il

RESEARCH METHODOLOGY

3.1 Research Questions

3.2 Objectives

3.2.1 Primary obj

1";(' result among groups of

- To (if——_—

different adjunctive meﬁcatio phora sy@)tom - Visual Analogue Scale

(VAS) score

. @u@mgmw g9
R T

tests



3.3 Hypotheses

3.3.1 Research hypothesis

The mean of Visual Analogue Scale (VAS) scores of epiphora symptom

in patient receiving the 3% Sodium Chloride (3% NaCl) solution or 0.2 mg/ml Mitomycin-

3.3.2 Statis

- All assumpti ign [24, 25]:

il
I

NSS =.No I ‘I' tﬂﬁnﬁ“
MMC ﬂg o lufbn El’] ﬂ i
NaCl = 3% Sodium Chloride $olution

HIASASAARS neaL...



- Two assumptions would be:
1. When there is no interaction, tests for main effects of MMC and NaCl would be
as followed.

MMC vs. no-MMC groups,

NaCl vs. no-NaCl groups

Mumc = (Muss = Mg

Mnact = (Mnss -

Mumc = (Mnss
Mnaci = (Mnss -

2. When there is inte nd NaCl, tests would be as followed.

o — V § LV — L S ¥ o

(7 —==

| i
MMC+NaCl vs NSS

ﬂ‘LlEl’mCEf‘WﬁWEl’lﬂ‘ﬁ
QW"TWWWTMNTMEHMJ

= Mwmcr O = Mnacr O = Mumcnact O Muvc = Mnac

Alternative hypothesis (H1):
Mnss 7 Mumc: or # MNacr OF 7 Mumc+nact OF

Mmmc = Mnaci

1 = mean of VAS epiphora symptom



3.4 Conceptual Framework

ACQUIRED LACRIMAL DUCT OBSTRUCTION PATIENTS

0 4

PRESENTED EPIFHORA SYMPTOM

[LEADING COMPLATHT]
47, -2 Complete obstruciion Incomplete ubsh'urﬁnl%

MEDICATION SYRINGING
FAGRIMAL SURGERY &

EYE-DROP A -y LESION] PROBING

1 TIAL CURE]
[FEESIST FPATHOLOGY | =1 [PAR
. . Operative msks @I
Chronic epiphora / |:j9 e o Frequent procedures | Failure

No improvement Camplications

¥

. SUCCESS +

Adjonctive medication with
NaCl 3% / Mitomycin-C

3 [EAFROVED CURED PATHOLOGY]
o

Redoced symptoms J <:> | TImproved !
¥o epiphora ~ Normal tear clearance

[SUBIECTIVE MEASUREMENT] - _EQBIEFT_T‘JE MEASUREMENTS]
VAS *  EDDT, JONES TEST

3.5 Keywords
Nasolacrimal duct abstruction, Syringing, Probing, NaCl 3%, Mitomycin-C

3.6 Operational Definitions

PANDO (modified from originally described [26, 27])

-Defined in epiphora patients who have abnormal drainage of tear outflow

caused by any structural obstruction of lacrimal passage in the presence of a

sac washout with some degree of reflux from the canaliculus and presence

some degree of irrigating fluid in nasal/ oropharyngeal cavity by syringing.
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3% Sodium Chloride solution

-Prepared from 3 gm sodium chloride powder with 100 ml of sterile water for
injection (concentrations of 3%)

0.2 mg/ml Mitomycin-C solution

-Prepared from a powder preparation for injection (Kyowa, Tokyo, Japan)

s7ile water for injection

Fluorescein Dye Di S
-Dropped fluorescein. dye i juncti ac after application of topical
anesthetic eye- ; rochloride-o.

-Examined the 3 dye at 5 minutes: present/absent

-Mixed a 2-mg vial with 10 ml o

(concentrations of 0.2

Jones test

3.7 Research Deigw | JIl
MV N ) e i
* RN NN NN Y

3.8.1 Population and sample

- Target population: Patients with symptomatic nasolacrimal duct obstruction

- Sample population: Patients with symptomatic nasolacrimal duct obstruction
who meets eligible criteria at outpatient clinic of Department of Ophthalmology at

Phramongkutklao Hospital
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3.8.2 Inclusion criteria

- Patients with epiphora symptom

- Age over 18 years old patients

- Proved nasolacrimal duct obstruction through lacrimal syringing

- Counting the affected side of nasolacrimal duct obstruction consecutively

_‘_,
- Patients with history of congenite obwaorimal system
- Patients with secor auses o0 '4'\1 fo] . disease of ocular surface,

F T
- History of allergic ‘»*g_‘égl\ :

r "'_lr""ld
- Pregnancy and lactatiopr =~

oride or Mitomycin-C

o
s

-

7 R

3.8.4 Sample-size calculation m

AT SR
CLUENGEE' ) (1T

- Hss (2.3) My (7-275)

+ Hiaci (2.25) Mynicnaci (2-225)

K = mean difference of VAS epiphora symptom

*pilot data
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- Pilot data demonstrated mean difference of VAS epiphora symptom (as below).

Mnss = 23, SD =1.59
Mymc = 7275, SD =1.59
pNaCI = 225, SD =1.49

Humcsnae = 2-225, SD =1.14

\NIaSIU’;gGﬁ

- nQuery Advisor version 6.01

alculate for variances.

2-_‘!5:‘ | b 2 Row Mean
wemp 2300|7275 4.787
s 12950 . 2995 | 2237
' 5‘2_2?5 4.750. 3512

1.626 h

W 1.531

1562 A

" nQuery Alyisof- = [MG:'I'I- 1]

i File Edit Yied - Spkions— &

arm Was calculated which based on variance.
o A .

(A =0.05)

: - 7|
Test-digniﬁ[:ance level, oc 0. 0.050
Number of factor A levels , 2 2

[ Ruinkier o1 factor § fevels 1] €| 2 2
| Variance in means, ¥, © | | f 1626 © 1626
" Variance in means, V, ol 1.5 i1.531
| aridace irmaans, a7 1) 1) §/1.562) 1) 1562
" Commion standard deviation, ¢ - | ' 2500 | U72.500
Power for A{% ) 80 85
Power for B (% ) 82 86
Power for AB (%) 82 86
n per group q 10

The numbers of “n

were 9 and 10 with power of effect size of 80% and 85%.

Then the number of 12 subjects in each arm was recruited, which aimed for power of

85% and added for 20% dropped out from the study.
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3.8.5 Randomization and allocation concealment

According to a computer generated list of numbers, an allocation sequence was
concealed within sequentially numbered, opaque sealed envelopes with labeled
number. A 1:1 allocation was stratified and using random block size of 4 for four
treatment groups which was generated by computer. An assignment of 4 groups was
prepared by the research-assistant, and /double-blinded to the participants and the
outcome assessor. The treatment was not identified on the clinical form but was instead

identified by code numbers; which - were translaiedonly at the end of the study.

3.8.6 Intervention }

1. After reading an infofmation s:I_‘lé"et (Appendix A) and signing an informed
consent (Appendix B), subjects filled ;:om'@let'ely a base line evaluation form (Appendix
C - content record form 1) and rat_eq the Viéq,all__analogue scale (VAS) from 0 - 10 on the
following 7 aspects, which were summed a-f.;gi.-g_alculated for “mean” score. (Appendix C

=,

— content record form 2) Yot

—_

. Generalepiptiora syrfﬁbi‘éﬁTs _
Interfered vision

E)ifficulty with reading
Difficulty-with'driving“er going out

Working disturbance

) oS B w23

Mood disturtbance

2. The Fluorescein dye disappearance test (FDDT), Jones 1& 2 tests were
assessed in all subjects, which done by one research assistant (PP). (Appendix C —
content record form 3)

3. Tetracaine Hydrochloride 0.5% eye-drop and Lidocaine 10% nasal spray

were applied before probing and syringing.
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4. Subjects” were randomized and coded into 4 groups, which was done by one
research assistant (DO).

5. The Bangerter cannula, G-15270 (Geuder, Germany) was used for probing
and syringing in all subjects, which done by one physician (CR).

6. The intervention was done at week 0, weeks 2 and 4, which subjects were

sequentially probed and syringed nasolacrimal duct with 1.0 ml normal saline solution,

7.1.0 ml of NSS wz of intervention

8. Subjects were n and water for gargling was
provided

9. Water irrigation®of hly was followed after finish
treatment

10. All subjects'werg p nd oral antibiotics for 10 day
(reducing inflammation a ection from probing) after each
visit for probing and synngmg ‘al d to use artificial tear eye-drop until

complete study.

11. Probing Al 7 <. syringing were repeated & sl .'T; nd weeks 4.
12. VAS, FDDT s edm weeks 2, 4, 8 and weeks 12,

respectively.

13, If ﬂ ﬂjﬂ ﬂs@ﬁ ﬂ%ﬁ % ﬁlﬂﬁor any adverse events

occurred, was rémoved from the stud°y

ARIANN I UANAINYA Y
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*In pilot study, 8 subjects in each arm were received a single probing and syringing with
randomized adjunctive medication either Normal Saline Solution (NSS) as a control or
3% solution of Sodium Chloride (3%NaCl) or 0.2 mg/ml Mitomycin-C solution (MMC) or
combined 3% solution of Sodium Chloride with 0.2 mg/ml Mitomycin-C solution

(MMC+NaCl) and were followed-up and re-assessed the outcome (VAS scores) at

3.8.7 Outcome
Pilot study: ' \\

1. Internal consi questionnaire
Main study:

1. Demogra
2. Primary outc

3. Secondary ou

3.9 Data coIIectictrr!-:.‘l

The case reGord .1 4 groups of the subjects
which would be assess ' e nterin@we study and every visit. The
subject’s data are kept in#4 separated sheetsyas the following:

ﬂumwﬂmwmm

Table 1 : Summ!'!y of content recordgforms

aesearch Subject Information sheet
1 Research assistant
and Informed consent form

2 Patient demographic data and characteristics Research assistant
3 VAS of epiphora symptom Subject

4 FDDT and Jones tests result Research assistant
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3.10 Data analysis

1. The internal consistency of the VAS epiphora symptom questionnaire
(continuous outcome) was analyzed by Cronbach’s alpha which used 32 subjects in
pilot study group.

2. Efficacy analysis was based on the intention-to-treat population (i.e. patients
with at least 1 intervention after randomization).

3. Demographic and baseline characteristics of the subjects (continuous and
categorical outcome) in each intervention group was presented by using descriptive
statistics.

4. Comparison‘of the'VAS epiphcl)ra symptom (continuous outcome) at week 0,
weeks 2, 4, 8 and weeks 12 among 4 gEog._ps was performed by using 2-way ANOVA
statistic (Kruskal-Wallis test*): —-

5. Comparison offFDDT relelts (Ceﬁ_eéorical outcome) at week 0, weeks 2, 4, 8
and weeks 12 among 4 groups was perféﬁhéd Py using Chi- square test (stratified)
i

(Fisher's exact test*).

“de il A
el

6. Comparison of Jonesr 1&2 tests (@gorioal outcome) at week 0, weeks 2, 4,

8 and weeks 12 among 4 grdups was pe[’férmed using/ Chi- square test (stratified)

(Fisher's exact test*)s

7. Comparison of means VAS epiphora symptom between 5 times points of
followed up was analyze@d by repeated medsire ANOVA statistic (Friedman’s test and
Wilcoxon’s Signed-rank test*) for multiple comparisons.

8. Comparison of FDDT results betweensb times points wof followed up was
analyzed by Cochran’s'Q test* and Generalized Estimating Equation (GEE).

9. Comparison of Jones 1&2 tests between 5 times points of followed up was
analyzed by Cochran’s Q test* and Generalized Estimating Equation (GEE).

10. A 2-sided p-value of less than 0.05 was considered a statistically significant.
All statistical data analyses were performed by SPSS version 11.5 and STATA version
10.

* Nonparametric statistic test
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3.11 Ethical considerations
- Declaration that the study was carried out in accordance with the World
Medical Association’s Declaration of Helsinki.
- The research proposal was submitted to Phramongkutklao hospital Ethic
Committee and was approved before starting the study.
the interventions, potential adverse effects
and treatment of the adverse eff %d to the subjects before signing the
— 9 -
ing ng'my occur, a prepared with local

- The information about the detai

consent forms.

- The discomfort
anesthetic eye drop a
- The subject m the protocol at any time

without interfere with t

the attempt to ask subjects notjlg#ﬁrg? irigated solution and water for gargling

S

ere are any complications

during the study. D m

- The research as8istants and investigator kept the confidentiality on the patients’

formation. A@J bbibrgotrtan) Kbod Wtel ddok deoding, whicn coue

identify/specify to any subjects weré kept separately and were reached only by the

mess o bVl betbiriatel bt ik | 6 £



CHAPTER IV

Results
4.1 Analysis of Pilot study

1. The internal conil

The internal con 7 i

Analog Scales questionnaires

stionnaires for epiphora with
associated symptoms 0. The Cronbach’s alpha of

0.996 indicated the go 1SiS ' , nnaires.

Forty-eight of naso Crin%_'{é_‘uist'f bstruction patients with epiphora symptom
were enrolled and demographie:,,-‘ﬁé-fa:f, Strates in table 2. The numbers of

participants treated with Normal Saline Solution (NSS),"0.2 g/ml Mitomycin-C solution
L
|tomyC|n -C solution (MMC+Na

e flobd HANBNIWYAA T e o0

64.7 + 7.4 years W|th a mean history ©f epiphora ﬂD ) for 6.63 * 2412 months. Affected

sice v it s o 2obeb brd ek 6l 21 @ 89 sumecrs. e

characteﬂs‘ucs of mucus reflux per compression at lacrimal sac presented in 21 (43.8%)

(MMC), 3% solution o pined 3% solution of Sodium

I
Chloride with 0.2 mg/mj/t were 12 in each group.

subjects. History of smoking or any of smoking habits was not found in the presented

study. No subject dropped out from the study.



Table 2. Baseline characteristics of the four groups
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NSS MMC 3%NaCl MMC+NaCl
(n=12) (n=12) (n=12) (n=12)
Age (year)* 6458 +759 63.83+£10.39 65.17+£565 6508596
Gender Male 5(41.7) 5(41.7) 3(25)
Female 7(58.3) 9(75)
Side Right 7(58.3) 7(58.3)
Left 5(41.7) 5(41.7)
Duration (month)* 6.33+1.78 6.08+1.83
Reflux per No 5(41.7) 8(66.7)
compression v 7(58.3) 4(33.3)
Systemic 3(25) 8(66.7)
disease 9(75) 4(33.3)
Smoke i (108~ - 12(100) 12(100)
Allergy _ A 10(83.3) 10(83.3)
16.7) 2(16.7)
*Mean + SD

NSS = Normal Saline Solutlork MMC = 0.2 mg/ml M&t&myoln -C solution. 3%NaCl = 3% solution of

oo TR ARG

Sodium Chlorlde

’QW']ENﬂ‘iELJ UAIINYAY

4.2.2 Analysis of primary outcome

Figure 1 demonstrates the distribution of data which was not normally distributed

at each point of followed up period. The nonparametric tests were used in the analysis.
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Figure 1. Distribution of mean Visual Analogue Scale scores
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At week 0, there was no significant difference of mean Visual Analogue Scale
(VAS) scores among 4 groups (p = 0.933). After one visit of probing and syringing,
mean VAS scores showed statistically significant change within each group and

between groups over the followed up period (p < 0.01) (Table 3).
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Table 3. Mean Visual Analogue Scale scores over the followed up periods

NSS MMC 3%NaCl MMC+NaCl
p-value®
(mean +sd) (mean+sd) (mean+sd) (mean + sd)

Week 0 6.8+1.72 7.17£1.62 7.02£1.33 6.9+2.12 0.933

Weeks 2 4.33£2.17 0.5+0.52 4.54+1.25 4.35£1.95 < 0.001

Weeks 4 3.6£1.91 O =08 A '__;},57i1.68 1.85+1.43 0.002
> .

Weeks 8 4.2+2.19 O.43i0.6j 26254467 2.13+1.52 < 0.001

Weeks 12 4.71£246 O.59i0.621 B, T T 2.28+1.61 < 0.001

g

b -
p-value <0. oo/ 0.005 ‘1 < 0.001 <0.001

*Kruskal-Wallis test

b — =4
Friedman’s test

Figure 2 demonstrates markédly m;iuctlon of mean VAS score in MMC group

at weeks 2 and during follo -up perlod C@"m_pared with other groups. All groups of

“i i
treatment showed a stat|stlcally s;ggﬂcant diﬁerénce of VAS scores over time followed

up compared with baseline score'S'at weeks"@) (p‘—‘\/alue < 0.001) (Table 4).
A £ )

Figure 2. Mean Visué’l”énalogue Scale scores during the folltdwed up periods

A LA
L -

mean VAS scores

: W
0
week)  weeks2  weeksd4  weeks 8 weeks 12

< NSS o MMC & 3%NaCl O MMC+NaCl

VAS = Visual Analogue Scale

The curves were constructed by plotting the mean VAS score at different points of time



22

Table 4. Comparison of Visual Analogue Scale scores over time in each treatment group

p-value”

NSS MMC 3%NaCl  MMC+NaCl

Weeks 2 <0.001 <0.001 <0.001 < 0.001

Weeks 4* <0.001 1 <0.001 < 0.001

Weeks 8* .001 < 0.001

Weeks 12* < 0.001

*week 0 = baseline

*Wilcoxon’s Signed-rank t

Table 5. Comparison cE/isual Analogue Scale scores beﬂeen 4 groups at each

- ¢ o o/
followeduppe#i I EI :‘ 11 EH. P
, 5 i i E p—tjlljead
Group V!
Wedks 2 Wésks 4 Webié 8 Weeks 12

NSS q M J BL 0100 ] < 0.001
3%NacCl 0.784 0.146 0.123 0.085
MMC+NaCl 0.875 0.019 0.012 0.009
MMC vs. 3%NaCl < 0.001 0.003 < 0.001 0.001
MMC+NaCl < 0.001 0.043 0.004 0.010
3%NaCl vs. MMC+NacCl 1.000 0.309 0.233 0.157

*Wilcoxon’s Signed-rank test
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The study was analyzed by nonparametric statistic test, which could not define
into any of statistical significance. The assumption of evidence of an interaction effect

between MMC and NaCl was demonstrated (Figure 3).

Figure 3. Effects of treatment at each point of time

Mitomyein-C

—No
= ~Yes

3 ’

3% NaCl

5 Mitomyci = it Mitomycin-C
—Nc
= =Yes

—No
= =Yes

] "ﬂ ANYNS

) m@@mmmnﬂmaﬂ

4.2.3 Analysis of secondary outcomes
1. Fluorescein Dye Disappearance Test (FDDT)

At week 0, all of forty-eight subjects showed a delayed clearance of fluorescein
dye, presence of dye at tear meniscus at 5 minutes. The significant difference of

changing in finding of fluorescein dye (absence of dye at tear meniscus) between
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groups found only at weeks 2 (p = 0.006). During follow-up periods, MMC group and
MMC+NaCl group showed a statistically significant difference of changing in finding of

fluorescein dye (p= 0.002 and 0.04, respectively) (Table 6).

Table 6. Findings of Fluorescein Dye Disappearance test

Weeks 2 1(8.3)  11(91

Weeks 4 1(8.3)

NSS MMC+NacCl
p-value®
(n=12) (n=12)
) (+) (-) (+)
Week 0 0(0) 12(100) ) - .12(100) 0(0) 12(100)

Weeks 8 1(8.3) 11(91.7) ) 7(58:3) 1 2(16,7) | 10(83.3) 3(25) 9(75)  0.328

Weeks 12 1(8.3) 11(91.7) e 3 3 7 10(83.3) 3(25) 9(75) 0.328

p-value’ 1.000

100) 1(8.3) 11(91.7)  0.006

3(25) 9(75) 0.328

=757 7
Fialas 0.04

i

(-) absence of fluorescein dye

(+) presence of fluorescei dye

F'S“”*”““’“ﬁ‘uﬂ’ﬂ'Vlﬂﬂ‘ﬁwmﬂ‘i

Coohran sQ test

VIR RN H B B oo

MMC grﬂup at weeks 2 (50%), but slightly increased during followed up periods
(58.3%). MMC+NaCl group and NaCl group showed a presence of dye which reduced
from weeks 4 (75% and 83.3% respectively).
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Figure 4. Fluorescein dye clearance test during the followed up periods
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W
=
When NSS groupiwas'analyzed as « 1t ere was no statistically significant
difference of changing i g oﬁfl of' o @ clearance (absence of dye at tear
ﬂdd.l
meniscus) except in MMC group duting o ’{ e C iods (p = 0.043) (Table 7).

BAN

Table 7. Changing in Fluore e@a' , e test over the followed up periods

Group* 95% Cl p-value”
Oh) A— va
MMC / 262 ) 'ljJ , -0011 0043
3%NaCl —328 , 0.155 0.710
']
MMC+NaCl . 0.342

*NSS = control

=GR NN TN

2 Jones tests

In Table 8, none of all subjects showed a positive Fluorescein dye clearance in
Jones 1 test or absence of dye in nasal cavity at week 0. There were no statistically
significant differences of fluorescein dye clearance among 4 groups of treatment at

each followed up. Over the followed up periods demonstrated that MMC group and
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MMC+NaCl group had a significant difference of Jones 1 test (p = 0.003 and 0.04,

respectively).

Table 8. Comparison of findings in Jones 1 test

NSS MMC 3%NaCl MMC+NaCl

p-value®
(n=12)

Week 0 12(100)  0(0)

Weeks 2 11(91.7) 1(8.3 11(91.7)  1(8.3) 0.135

Weeks 4 11(91.7) 5.7) 9(75) 3(25) 0.328

Weeks 8  11(91.7) 1(8.3) 7(5 6.7) 9(75) 3(25) 0.328

7 (16.7) 9(75) 3(25) 0.328

Weeks 12 11(91.7) 1(8.3)

p-value” 1,000

(-) absence of fluorescein,dye

(+) presence of fluoresgeli
®Fisher's Exact test m

Cochran s Q test

ﬂumwﬂmwmm
e RS A A

(41.7%). NSS group showed a minimal clearance of fluorescein dye during the followed

up periods (8.3%).
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Figure 5. Jones 1 test during the followed up periods
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Over the followed up pg v*'"-\ n\ as analyzed as a control, there
was no statistically significar _eren@ze learance in Jones 1 test in all
groups of treatment (Tablg©). &QF!

A
Table 9. Changing of findings in Jenes 1-tes >r the followed up periods
Group* 95% CI p-value®
!{
MMC 3 282 ,3.398 0.097
3%NaCl BJ.405 -m% 2.601 0.717
MMC+NaCl -1.079, 2 912 0.368

*NSS = control | l tiH a ilﬁll 5 Miﬁ Mil d
ﬁ“ﬁﬁa TS URINYIAY

At week 0, all subjects showed an absence of flurescein dye in nasal cavity from
Jones 2 test, but there was a significant difference of fluorescein clearance after single
probing and syringing compared within group and between groups of treatment at each

week of the followed up time and also over the followed up period (p < 0.05) (Table 10).
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Table 10. Comparison of findings in Jones 2 test

NSS MMC 3%NaCl MMC+NaCl

p-value’
(n=12) (n=12) (n=12) (n=12)

() (+) () (+) () (+) ) (+)

Week 0 12(100)  0(0)  12(100) 0(0) 12(100)  0(0)  12(100) 0(0) -

Weeks2 ~ 9(75)  3(25)  0(0) y //ﬁs) 5(41.7) 8(66.7) 4(33.3)  <0.001
Weeks 4 6(50)  6(50) (100) &9(75) 1(8.3) 11(91.7)  0.014

Weeks 8 7(58.3) 5(41.7)

1(8.3) 11(91.7)  0.003

Weeks 12 7(58.3) 5(41.7) 1(8.3)  11(91.7) 0.003

p-value” 0.001 <0.001

(-) absence of fluorescein dye ,

a_, , b ¥
S 1231
Fisher's Exact test, Cochran’s Q test .t" A

Figure 6 demonstrates an-improvement of fluorescein dye clearance in Jones 2
-"'j‘"—i o5 0k
[ ..l;.i:"il.fa’ - -
test or presence of dﬁ in nasalﬁﬁr@'féﬁ'e ingle ing and syringing in all groups of
treatment during fo ;—:-:—: ''''' od which was 100¢ subjects in MMC group after

weeks 2 and 91.7% ofﬂbjec o 0 afte_@eeks 4.

FT”TI 8"’5 7 Ef ¥ %’ Wy
N Frifunat

~Ml- mmc

—— Nacl

—l- Mmc+Nacl

N
o

Fluorescein Dye Clearance (%)
» [
o o

2 4 8 12

Followed up (week)
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When NSS group was analyzed as a control, there was no statistically significant
difference of changing in finding of fluorescein dye in Jones 2 test except in MMC group
and MMC+NaCl group during the followed up periods, p < 0.001 and p = 0.01,

respectively (Table 11).

Table 11. Changing of findings.i the followed up periods

Group* 95% Cl p-value®
MMC \'*~\ 0454, 1.340 <0.001
3%NaCl A. 0:010 , 1.052 0.054
MMC+NaCl . . g ' 0158 , 1.175 0.010

\\
*NSS = control _ """‘ _ \

°Generalized Estimating Equation EE) ? g:l__,’-‘.‘ y
R

A

4.2.4 Adverse effects and co ymplianc v
 — Y]
Adverse effectﬁ»f adj ons used iﬁhe presented study were not

found. Mild degree of epistaxis or bleedingper canaliculus post-probing was noted in

mcneeo BB E AR IS
W.thdrﬁfﬁi“mm’;iﬂl‘umﬁ ]



CHAPTER V

Discussion and Conclusion
Discussion

The presented factorial 2 by 2 design‘study showed the efficacy of treatment
which compared the outcome among differentinterestad adjunctive medication groups,
0.2 mg/ml Mitomycin-C solution{(MMQO),| 3% Sodium Chloride solution (NaCl) and also
clarified that there was nerinteractive effe‘i'pt of a combination of both solution occurred,

which based on Normal#saline sol"utior? ’('NSS) as a control. Clinical efficacy was

— —

assessed on bases of epipharawith ass'?c'rated symptoms over the entire period of
treatment (at week 0, weeks 2 ar_)d_vveeks":?if} and the prolongation of treatment effect

after treatment discontinuation (at weeks 8 and weeks 12).

# a2 lj'r,l
-

The present study showed the redugﬁgn in mean Visual Analogue Scale (VAS)

ol [t -

scores in all groups of treatmeht fhét the MMC group proved to be the most effective

medication in reduciné epiphora with associated symptorﬁs after a single probing and
syringing. At the followed up periods of weeks 8 and weeks 12 after complete 3 times of
probing and syringing, thesmean VAS scorés’ were slightly increased except in MMC
group, which relatedito the study form Chieh-Chih gt/al, alsingle lacrimal irrigation with
0.2 mg/ml Mitomycin-c showed the overall subjective improvement rate of 83% after 9

months-of follow ups[171.

Although, epiphora symptom is the main complaint of nasolacrimal duct
obstruction patients, which rating or grading of symptoms by Visual Analogue Scale
(VAS) through questionnaires showed a good subjective indicator of success and
efficacy of the treatment. However, the present study demonstrated the outcome of

treatment with an objective measurement, Fluorescein Dye Disappearance Test (FDDT)
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and Jones test, which assessed the tear clearance function and also the anatomical

patency of nasolacrimal duct after treatment.

All of the subjects in the presented study showed a delayed fluorescein dye
clearance by Fluorescein Dye Disappearance Test (FDDT) at the time entry of study.
After single probing and syringing, the significant improvement of dye clearance was
found in MMC group, which agreed with the reduction of epiphora symptom. When NSS
group was analyzed as a control, only MMC grouprshowed a significant improvement of
fluorescein dye clearance during follov"\;ed up- period, which probably indicated the

anatomical and functional pateneVy of nasolacrimal duct after treatment.

]
According to the restitofiJones 1, MMC group and MMC+NaCl group seemed

to be effective, but none of the grolipstrepofted @ significant difference over the followed
up period when compargd with NSS group‘ias a control. These could be explained by a

partial improvement of the tear"'Cljéaranc-éa'"'fd'-nction which related to the remaining

r
add v ol
complaint of epiphora. — ;J.rﬂ

In terms of the anatomical 'pétency oi‘ffr:}ésblacrimal duct can be evaluated by the
Jones 2 test. In the preseﬁfed—sﬁjdy—aH—gfeups—one‘a’tment '§howed an improvement of
the results of Jones .2‘te'st after a single probing and syrinrg‘i,ng, which could be clarified
by some degree of re—ﬁ;bening of the nasolacrimal duct. However, only groups of MMC
and MMC+NaCl showed a significant“improvement when ‘compared with NSS group.
These could belassumed by the effective anti-fibroblastic action of Mitomycin-c that
proposed By reduction’ of ithe. scarring | process’ and| prevent) aceldsion as previous

reportediby Liao [15] and Camara [16].

The safety and the adverse side effect of Mitomycin-c usage has been
considered by the author, for this particular reason the lowest concentration of 0.2
mg/ml has been selected, which reported and used in many ophthalmic procedures and
proved to be the safest [20] and effective [17-19] concentration. Additionally, no

complication was found in the presented study.
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Even though, there was reported that hypertonic saline solution could
osmotically draw water into surface and improving mucus clearance in airway disease
[22] and also an improvement in mucociliary transit time seen in hypertonic saline nasal
irrigation comparing with normal saline nasal irrigation [23]. In the presented study, 3%
sodium chloride (3%NaCl) solution was expected to be effective adjunctive medication
with probing and syringing, which found @& reduction in mean VAS score of epiphora
symptom but no statistical difference when compared with NSS group over the followed
up period. These could be-assumed ,(that the-pathogenesis of nasolacrimal duct
obstruction caused not ealy'the accumulation and the blockage of mucus but mainly on

a localized inflammation*which the 3%NaCl solution could not cured.
]

" |

However, the author aécepts that :th’ére were some degrees of limitations of the
presented study. Firstly,/ epiphora :is 53 ‘subjective. symptom and the outcome
measurement was a grading ofr__thtr_e symb__‘_tgm_used \isual Analogue Scale so some
unreliability or bias may bef occurred. S-égqr_wdly, the author reported a short term
followed up period (12 weeks)dwhich the !@Q}.’:{erm of the efficacy be questioned, a
further follow-up evaluation is stggested. THi*?’:diy,'office prqbing and syringing required
experience and propéf-teehniques-te—mmimize—tﬁa%qa%ilthe nasolacrimal duct which

could lead to re-inflammation or introduce some degree of infection caused re-stenosis

or dacryocystitis.

Moreover, the propertitime for.repeating probing and lsyfinging with Mitomycin-c
or the frequency of the procedure infprolonged period of time should be validated and
observed whether any adverse sideseffects occurred such as tissue necrosis or melting
as were reported [20]. In case of canaliculus obstruction or unable to probing, the
usage of Mitomycin-c solution could be applied at the anastomose site by the time of

surgery to prevent further occlusion or re-stenosis.
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In conclusion, the presented study addressed the efficacy of the intervention of
office probing and syringing in treatment of nasolacrimal duct obstruction patients with
epiphora. An adjunctive medication of 0.2 mg/ml Mitomycin-C solution is an effective
medication to reduce an epiphora with associated symptoms. However, office probing
and syringing results some degree of discomfort, even this intervention done after

application of topical anesthetic eye drops. Therefore, counseling, explanation of the

intervention and reassurance to th l!\ ' gly suggested.

Conclusion

Mitomycin-C sol \ g/ml was the most effective

medication in adjunction fobil g t or reducing epiphora symptom

in acquired nasolacrimal d

ﬂUEl’J‘VIEWIﬁWEI']ﬂ?
’QW’WﬁNﬂiﬂJ UAIINYAY



REFERENCES

[1] Gillissen JPA, Van Noort B. Epiphora, how to solve a common problem. Orbit
9(1990):293-294.

[2] Tirakunwichcha S, Rengwanidchakul E, Asawaphureekorn S, Tengtrisorn S,
Juangphanich K, Suramethakul' P, et al. Incidence of Acquired Lacrimal

Drainage System Obsiruction in Thailand. 21" Academic Meeting The Royal

College of Ophthalmoloaists of Tgailand July 25-27 Pattaya, Thailand, 2008.

[3] Paulsen FP, Foge M,-Fhale AB; Tillmann BN, Mentlein'R. Animal Model for the
Absorption of ‘Eipophilic Substan'i:es from Tear Fluid by the Epithelium of the
Nasolacrimal Ducts. dnvest Ophthéx_lr@l Vis Sci 43(2002):3137-3143.

[4] Linberg JV, McCormick SA. anary aoqwred nasolacrimal duct obstruction. A
clinicopathologicreport and blops‘g/ technlque Ophthalmology 93(1986):1055-
1063. *N _jj P
F

[5] Tucker N, Chow D, StocklF, Codere B Burnler M. Clinically suspected primary

acquired nasolacrimal duct obstructlcm chmcopathologlc review of 150 patients.

,‘_,_.

Ophthalmology 104(1997) 1882 1886

[6] Pediatric Eye Dlsease Investigator Group. Primary Treatment of Nasolacrimal Duct

Obstruction with' Probing in Children Younger than 4 Years. Ophthalmology

115(2008):577-584.

[7] Smith B, Tenzel RR,[Buffam FV, Boynton dR. Acute dacryocystic retention. Arch
Ophthalmol 94(1976):1903-1904.

[8] Gonnering RS, Basniak SL. Recognition and management of acute naninfectious

dacryocystic retention. Ophthal Plast Reconstr Surg 5(1989):27-33.

[9] Jones LT, Wobig JL, editors. Surgery of the Eyelids and Lacrimal System.

Birmingham, AL: Aesculapius Publishing Co, 1976.
[10] Middleton PG, Pollard KA, Wheatley JR. Hypertonic saline alters ion transport

across the human airway epithelium. Eur Respir J 17(2001):195-199.



35

[11] Katowitz JA, Welsh MG. Timing of initial probing and irrigation in congenital
nasolacrimal duct obstruction. Ophthalmology 94(1987):698-705.

[12] Mannor GE, Rose GE, Frimpong-Ansah K, Ezra E. Factors affecting the success of
nasolacrimal duct probing for congenital nasolacrimal duct obstruction. Am J
Ophthalmol 127(1999):616-617.

[13] Bartley GB. Acquired lacrimal drainage obstruction: an etiologic classification
system, case reports,.and a review sof.the literature. Part 1. Ophthal Plast
Reconstr Surg 8(1992):237-242. 2

[14] Bell TA. An investigation‘into.the efficacy of probing the nasolacrimal duct as a

treatment for epiphoradin adults. 'IjJ[.ans Ophthalmol' Soc U K 105(1986):494-497.
[15] Liao SL, Kao SC, TsengaJH;, Chen I\/IS Hou PK. Results of intraoperative mitomycin
C application in dacryooystorhmoste)my Br.J Ophthalmol 84(2000):903-906.

[16] Camara JG, Bengzon AU, Henson RD"The safety and efficacy of mitomycin C in

endonasal endoscopi¢ Iaser—as&sfged ‘daeryocystorhinostomy. Ophthal Plast
y A
Reconstr Surg 16(2000):1 B8 =

22 b

[17] Chieh-Chih T, Hui-Chuan K Shu -Ching I%Wen Ming H, Jorn-Hon L. Efficacy of

o | g -

probing the nasolacrlmal duct with adjunctlve Mltomycm -C for epiphora in

adults. Ophthglmology 109(2002):172-174. ’_
[18] Kyung Rae K, Ho-Young S, Ji Hoon'S, Jin Hyoung K, Eugene KC, Yong Jae L.
Efficacy of mitomyein C irrigation aftéer removal of an occluded nasolacrimal

stent. J'Vascdntenv Radiol 18(2007):519-525.

[19] Kyung Rae K, Ho-Young S, Ji Haon S, Jin Hyoung K, Eugene K&;Zheng-Qiang Y,
et al.\Efficacy of mitomycin-C irrigation after balloon dacryocystoplasty. J Vasc
Interv Radiol 18(2007):757-762.

[20] Rubinfeld RS, Pfister RR, Stein RM, Foster CS, Martin NF, Stoleru S, et al. Serious

complications of topical mitomycin-C after pterygium surgery. Ophthalmology
99(1992):1647-1654.
[21] Yazici B, Hammad AM, Meyer DR. Lacrimal sac dacryoliths: predictive factors and

clinical characteristics. Ophthalmology 108(2001):1308-1312.



36

[22] Boucher RC. Evidence for airway surface dehydration as the initiating event in CF
airway disease. J Intern Med 261(2007):5-16.

[23] Talbot AR, Herr TM, Parsons DS. Mucociliary clearance and buffered hypertonic
saline solution. Laryngoscope 107(1997):500-503.

[24] Green S, Liu P-Y, O'Sullivan J. Factorial Design Considerations. J Clin Oncol
20(2002):3424-3430.

[25] Salkind NJ. Statistics for hate statistics. 3rd ed. California:
Sage, 2008.
[26] Conway ST. Evaluatie al" nasolacrimal blockage:
results of a survey of e American ‘1\:\‘ f almic Plastic and
ReconstructivesSurgery. y/m/:: \ ir Surg 10(1994):185-187.

[27] Jones LT, Linn ML.iThe Si of th ause hora. Am J Ophthalmol

67(1969):751-754

[28] McCarthy WF. Lachen ning the Sample Size Required for

Testing Interactions: ;4' omp: ‘\ Juery Advisor and O’Brien’s SAS

UnifyPow. Paper 27: q Prer eries [Online] 2007. Available from:

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂﬂﬂ‘i
QW']ENﬂ‘iELJ UAIINYAY



AULINENINYINS
AR TN TN



38

APPENDIX A

LanasTRAsTayaLngiinsInlasInisIay

(Research Subject Information sheet)

FalATINI5IAE:

Use@nsnavesnisinugileatian affaanniasvietinendu Tnanisueauas

ANNDUIAANLANTAZ AL NNAE 3 i lafigust WAsMTRA17 tu IR T BU-T 0.2 NN./N4A.

UNTRRG oot L AR .

1
" |

u

TaussanuNvinuagEaGae: MUt 999900 qUaKeN NaIdnENITN TWNITIN)

AN )

B LN u3S: - t i

a2 lj'r,l
-

v
=

Mnuldsuniadyulfidasililasanisaasil winaunvinuazanasladngau
<y oy hod Xy it . L = uve o 8w v
wrald Tsmenudendiulmanassimisunaalunsanaamelavinuaalaudoylsidnson

Wlazan9idesl  Tassnnaaimimeazls  WINYALAA5IN IATNNNTIERVINUA L ARINT

v
o ¥

v = ¥ a X ! ave
@ZVLﬁ‘i_IN ‘J"]NVN‘LI@@LL@Z:‘IJ@L’&EW]'E]WQ@&LT’]m%uiu%ﬁﬁﬁdﬂﬂm@ﬁl

D

[ % A L)

Twanad@tio adaddapdnRinitarwiaaldlddly < luspaaunucRdavdacdos

a

[

1
o

dl o é’ ﬁl U a ' ' v i Yo d” o 1 =
ulasengiine Iesungaundvinuazidnla VI’]u@%VLﬁ?UL’PJﬂ@’]?u 1 g ﬂ@‘].liﬂ‘ﬂ’]u‘ﬂ

v 223

=

A % ad‘ v dl = rdl 1 Yo Yo o e 1 v 1
e agauagedugnaities iion pidaunmennqudan diteusiedulainnasazidngm
Tasanigaetivizatd nadnfdlulasannMaastasfadiliaINaNAs baaaviny  dH
o o A o =) EZ2 Y I a o 1 [3 Yo o
nstleAuvzadngs  faudvinuarlddndanlulasnidds  inufagldiunisinenenung
AuUnNA nsldidndanviTanausiainlazan1adell azliiuansenusaniglasuLanig nng

9 A rdld Yas ' ] 1
?ﬂ‘i:f’]‘W‘El’]‘].lW@ﬁ?ﬂN@‘]Jﬁ‘:ﬁiﬂmu‘wW\i@ﬁiiﬂ?ﬂ‘ﬂ‘ﬂ\ﬂ/]’]uuﬁ]ﬂﬁl’mi@



39

Tsnatiasanefieteresinuluenatsiaundviuazudladiiaoudseasdazidi
fanlulpsannsddett Ardr vy Twenansil vanefeddndaniasanisidelugiud

a1a1asinslulasanifden nviuiugunulastausssusmungusnavedinazidndon

Tulasaniside uazasudunuluenanst Tlsadnladn i lwenanstiuunefegdndon

TulAsan1T99 8918

Tasanisiqaidiinunatnels uwazdnglszasraasinsanisias
¥ - A - d e X

nazauaziiim aiiiaaanie i rngafiaiiunnsinuldtes  Fanrlisunou
1 Aaa ° o L 1 QI dll 172 1 a’lj | %’ o
satalszandurasiiaineanizasiilenasee lndian  wananiin1gvietnansu
a1t llgnnasiinmerienwatiisafdlddndan nasinuea luilaqiiuiiiunimnsgulnedialy
Wusnusaenisunsianeyadinutiann’ adnisiavian v Tudasdasayn  Tensein
nmeldnisanenasy TnedsmndfarsiudarfamaTuiRmiszyuaiuly Ay
anlaevialiiszanas €910 fadlfs mumumm@mmmmmﬂsﬁmn@m@mmm@mmu
innnasinga Tneazividllsding 1 ﬂuwmmafmmmvmﬂmﬂumq wanaan N iEloe
m@%ﬂﬁmmummimquﬂmwmmm}mm saaenandedignunsniftulian
NINIFR N1IANENAAL LL@::JW’W’J%LL‘}’I‘@‘WH@I&WHQ%’LHGﬁ’tﬂﬁ uenanufemaieniasiifes
ﬁ*‘uﬁm@ﬂuﬁmﬁﬂgﬁdmﬁ@”Lﬁmiﬂwﬁwmfﬂhﬁm%"ﬂmﬁqmmx@ﬂimwmm@ﬁﬂﬁfm

miiﬂmmmWWQﬂmmwmgmmmﬂmumm
Tnevialulnadnsld lReaduiiimels  Eesmanme-sanmilfsiune huienai
o d o v I, A o O | s o o =K d
tafidugmsinldeannnarnsgasugn lutasnansgan foulunsfnenias
tenansazangimaeaiinndi uazanracaalaipdediudg, saldsniunisueauazdng
' 901 dl o % a dl i %’ a dé ¥ %’/ o ¥ as]
Ya1Ne" T9819agn NenBanITua e esatmsuRTulE s9nrian19a3nEdaens
AINAND=AANAIONIH I IMNUREHOUDN cHRMIERAAE AT AMFIBUTOWN1TULIUATAN
viaumn & IngnseynmstaumeniinsisanaunisiiastdTin s nIs  esus

dl 175 ! %’ :J/ o % I a Y o

ansazanei liansviatatiuasinenansararainaesiindudy  uazansazanalulade
a = 284 v [ % dl dJ 1 dl 1
Fu-ganldios  uarfioelifeeuAnenlame ung INTanNITTLATAYINIRENFN

=2 ¥ dl a d? [ dl 1 ¥ ¥
TANDNNNEUNTNDAUNATNITOLNAUUAINNATNINN LLZ\]’ﬂﬂ



40

ulasuidalniinsianlasanisiaailinsizAnauian uanzaundsa bl

v 1 v
Hnazaerinan afifinainvieunngas

vinulagansaiinganlassmsiaglavnvinusinuantinnasalili
Jnazvietmaesuusiuie, Aninzauaziialnaainamnau anfidy Jio

ANANYVTATBLLTNANTNANRALNG, WaN1sHNARR9AITasaLNTe" 99Nalnggaynvise

lofannnen, dseiRinaeiouaBuontigy isyifuiaisazaiatiinaevzeans lulngds

a = o L4 o :I/ o A o o 4

Fu-4, UszdRnnszgnlumiiuaniin, Aeassiuiafefd sy ne

-

a o a o e o v @ acv & & '
‘Q:Nn’liw’ﬁﬂix‘m’li’mﬂumﬂ LL@%NQ'\NQ“EL“ﬂ']‘i')“iﬂi\iﬂ']iqqzlﬂqauL'Vl"l‘l‘i

¥ 1
aw a oA

Trsensidein nviaefsaf AR loguan  nesanenIsy s nszangnd Il

Y

finsanlasansidalntilszdngd 72an 4

_—

12 '
o o @

al t% ' ;v i" o-
EZEIZL'J@']‘VW]"I‘HQ$ﬁ]'ﬂ\iiquiﬂﬁ\iﬂq‘i')’QﬂLL‘&&_’Q']‘IJ'JUF’I?QVIU@

v '
o =

szozinafidndonnaside 3 [Bew duahussusaTundndanlazansAde o
Y > o ' id . % il i '
VAU 5 A3 (ATusn, &Uniil 2, 4tlaniiTl 4, @legin 8 uazdilnvin 12)

' ¥ a o ;’Stg ' y '_"-,_;-A-m & o 2o a wa
'VI']ﬂVI']‘uL‘ﬂ']‘iQNTﬂiQﬂ'lﬁ"l’Qﬂﬂﬁﬂu Vl’lu'%mmﬂg]umm’mﬂlum'au ‘I)ii’ﬂvl»ﬂ‘é“l.lﬂ']iﬂ{]'i.lﬁl

at1elsiing , ,
fidindonlasansdfuazgnuiiantu 4 ngu soudtdl uiaznguazlafunisdneie
e lpeldasazananninfsassuan visadsagaieuinge 3 wafidus visaanslulngde
Tu-a vFeTNaoBEg TR AN TsmIalas dssmnz Atz uhen Inanauld3unisues
4 1 991 % V4 dl Adl ¥ [ %
wazdeviatnen © faanislidayaluuuuseuniiineadesiunigzauazinannauas
d‘ dl 73 o o/ W v | %’l = ij/ A :// dl ¥ 1
2NITAERARY A% 7 11098 ThsUeUAZSANRUIANH 3-a59 Aoy TR TausniNadnd
n33de Wdlavin 2 uay 4 Geidnsauniddsazlafunisraanengiuas et nes

a 17 dl Yas ¥ ' %’ =2 = o VY Y o aQ o 1
@Nﬂﬂ‘]_lﬂ’)m°l|’NVI@51®ﬁ7‘].Iﬂ’]ﬁ‘LLENLL@:?@’N“V]@LL’]IF]W ?’JNﬂQ@ZNﬂ’]?LLHZNWIMHL‘ﬂ’??'ﬂNﬂ’]?Q“ﬁﬂhJ

v
v 4 o ¥

NAUAIIATANLANNNNTANNATNAN  Tasariunaalindaapanaztinuaan  BadaIniuasi

Y

v v
NIANANNIENAINITUENUAZANTIaIANATY  FidndannidduazlifuendfTousadin

Futsemuuareveandinesasfiluean 10 Ju wazfidisannisidaaunn e veenn

=)

901 = ¥ 1 2 o del Y v a va yaa o o
u’]ﬁ]’]LVlEIN1WF]@@Wﬁ'Nﬂ’]ﬁ"JWﬂ u@nmnuium@mﬂumarﬂgummu AN LTI Lsrandu



41

Imuing dmsudiain 8 waz 12 auflunismmauardsziiuniazauaztiin g tne
nsxmilausasafgdmdduariatiuuuaeunNnaiUNREALazina lnauas

S 9 .2
AMNITNINUIUVBDIENTIUU

o

AN L HNFURLNEUTRANNIAEIFARE UASIAND1RAE AT LIAINNSTHAENNS IR
by aa @ a em o o v = ¢ o . a &
azlsine wazdgnisidasnwunlangisamsanlivniiuanisalninaiainay
v % < ol e = 4w vy L ama
nsuskazdvieiniueraniliiineainisszaapewsaldulnlatine Tedise
oo o o B 4o v o ¥
HNN9LFTENNNINATAANITANAANA AENNTNEBAITIRA T NAZ e UAT AR TNm Y

sonieniuengn ludesayniewnaese

srlagunaninazlnsuasnlasdnisiag
3 — e;tzl %/ dl = 1 %/ o v
HATRINNI N ANUEN5HA 90 Zannagiann AN nviat A gaBuRatNTueN

v 1 90/ U QOJ = - = v a = o £
wazdreviaunmn faadisazadadninan Lashsagnaacans lndedu-g anainliainisaes
1 X 1 :j/ sjm [ % o/ 1 s 1;I . o/ v 1 o b a\ o Y U
RN IRETN Lmeﬁm%miummmw@@qmm@qmimmim WFANNTFN AR T AT 9F Ay
ANHAIORANNIEANIRENAAN AT mummmmmmnmmmmmm@mq uNnTNgau

@fmm:‘mmmwmmmmmsuuvlmu @fmm@mqummumélmm&m Lﬂﬁﬁluﬂqﬂﬂ’]ﬁ‘ﬂqﬁlﬂ

gl

' ] ay v o k A""U' , % o a
A lganangianslulAsIn1sI9easARTURATAL

ANENLATANRITRINEINTI. BaniuaINUNG i

ARauLnunazlasuLdadIsInlAsIN1sIAE

Eth

1 g a o é’ 1 L] ~ a 1 ¥
mnmu‘luLﬂmsquimqmmfwu ‘I/I']‘L!&IVI’]QL@’ﬂﬂ’EI‘U’ﬂEI'IQUL‘SU']\‘I

WWanaan12snelaanisHIfaviatinmn



[ % 1 s anx

winiiaauRsgnestanulasanisiaell azhnsanulas wazazlasunsd i
aggls

AuTnuehe 9999900 JUUAN NBIANYNITH TW.NezaaNNAT Tnadwt 02-354-7600

Aa 93273 TWNATTN1T V3R 084-638-6556 TULAZUANLIAIIIINT FINRIMNNLAANIT

aQ o 4 !

<3 [ Y 1 dqj ¥ aQ o Yo [ | 1 a
WWutlagannnisdnganlasanifaeil laL°II’]?']NIV’W?\1ﬂ’W?']'°QEI'°Q§51ﬂ?Uﬂ’]?@LL@?ﬂH’]Lﬂuﬂﬁl’]\?ﬂ

quendlulng

<l 2 o/ 1

wnviuiAaNneTesUlasInIsIae AriatAT seUTRKIAUTaNIAETIN
-

u u

4 6

AT 9999900 JUANON NaIaNHNITH aNHazaannAn Tnadwt 02-354-7600

e 93273 Tunans11n13.490 084-636-6556 IULAUANaAs1TNT

1
" |

1 ] 1 [ 2% a a; 1 I-Iﬁ:l-". 1 ao & ] [
winviugandtlasunisdlpifasiacldifusssnluseudasliaseansdqell vinuatauas

(Faslan \
dntinauiansndlag8ngsade w. waging 02-3647600-28 sia 94270

i 4 )
iid 1

dayadiumraiuntaainlasindsiqaassiiazgninldldnssialyi

o v dl % - o '? it :!ll L a 1 a dl
nstiiauedeyan tfaantasdnisnde o iedsslamimisianisiae lidaede
dl ' VD 2o« d: @ o ¥
wnana Megrasdiiagantulasinasisaiusayana taziiiinnislunisiiuinmdeys
3

dawsnuazdeyaildaintpssnagiae  degantiaannisassazgndelu 1% nuidnsvse

ADIZNITNNNFATEETIN * Ugziaundiiunanusialdl



43

YINUATDAUAIDANAINTATINISIALUNRIANN LARIUINLENFINTASINITIRELAR bA
waaly

¥ a o o a o ¥ ]
dinfanlulasannside anunsaneusneananniasanisiaeldnaannan tnaazlill

©3°¢

nadelae Hinau

1al a ¥ s

K% a o ' o v o & A o o
W]ﬂN‘lI’ﬂﬂaal‘vmVILﬂil'J‘ll’mﬂ Tﬂ‘a‘ﬂﬂ’]‘i"mﬂ Vl’quvlﬂ‘i‘uLL‘Q\?‘II’ﬂﬂauu‘l:ﬂEIQ'JQEIM‘iﬂ

28 o 1 & o o aa @ o % s [ 4
HAREATINUUNUN (lunsainilun 10 RINLNITS N AL RNIZNNS LT 8N)

o

a A Q 1 9'; v o ¥ 24
UNNHNITNLEIUNTARNTE 1ENBUIRY AR QQQEIQ%LL’NTVT

¥

fidndantasannsidaneu.

U

AULINENINYINS
RINNTNUNINYAY



44

APPENDIX B

NUIRDUAAWIAUITUEDNLT159NN15938 (Informed Consent)
SusaslnEAMEAYNTTNNITNAITUILASINISIAE WL,
Halasannsise
ﬂizﬁw%mmmmﬁﬂm;:JﬂqaiiWMW1u@ fiAnannnazvierinmu laensusauas
&ravietingn daeansazanenininde 3 wesidulidlas viteanslalnde@ug 0.2 un./ua.

o a
AUNAIUTN ..

' A a £% o Ao v v Yo a
ﬂ@umxmmﬂﬂmumﬂummm@ﬂu mwmﬂm‘um?@ﬁmmqﬂ

k1l

TrnulsvaaAaaennsian Sngasiae Audate #Ieean 3ia)aiATuAINNNgIaE WIaAINen
o o o o=l i = 1 ) 1 a = v Ny
N sauisdsrleminanngafs inauaInAdsIatee 9 siun uarininndnlanuan

9 o o I ° Qllb-‘ da o o (53 1 o 1 %
EﬂJQ@EI?U?@QQW@ﬁM@UﬂWﬂWNV]‘DWWL’QQZ\N’&EIWJEWQ’]NLD‘INI“]LL@ﬂNﬂ@U\?sﬁ'ﬂuL?uQu

_—

IN_RIND 1A \
v v v 1 a o dqj
dniandinganlulpsan8e S qamwmm‘h {peilsAannnistiaAUviTadnas

U
1 4
aa a

FwianTEANsNa wuaﬂmﬂmitmmu‘lu}mqmm@ﬂLmimﬂim waznisueanianilazly
ﬁmﬁi@ﬂ’]ﬁﬂmwmm@mﬁwWl%wﬁmuh@e}ﬁmmﬂu@mﬂm

LU o o 1 [~3 v -dl .- o o 9/"?, 9/ 3| o a

fadesusesdnaziiudegameaiusndamantiiuanudy  uazanidaweianizlugy

w0347 nans3at tngliNnasssuTaNaNARaBaNdawAT-Raatp e ey atfaa Lo WY

v

S
ﬁ@ﬁﬂ’)ﬁlﬂ’]uﬁi’]ﬁ"l ﬁLﬁﬁl AN @3ﬂﬁ‘§5‘1/]’]9?1/"3£|LM@N@VIWQE?’]TW?W]’]MH
2 o o ! o o a o 3 v Yo o dl
%IQ@EI';T‘]_IT@\‘IQ’WM’]‘HLﬂﬂ@uﬁl?qﬁiﬂﬂ [AMNNITIAL ﬂnwmwﬂmumsmmwmma FATNN
z k72 | Yo A o
seyenansTi@s dadald fitnsan tAsadninae
& 1 Yo g o A a dld o dl
°1I’TWL@’V‘\]Ziﬁﬁ_}L'ﬂﬂ@’?ﬁ"ﬁLL@\‘ILL@$MU\‘1@@HHH@NW§J 'ﬂﬂ')’\llLﬂEl')ﬂuﬂ‘Ll‘Vl
v A o =3 Y ] v Y %
unAdeuiv dailugamdoinmd s ap
U, P Vs p2% 3 24 v = U a
°IJ’TWL@’Wi@?ﬂﬂ?’]ﬂﬂﬂﬂ’)’]ﬂ“lﬁﬂﬁ]uLLZ\]’] NﬂQWNLﬁl”II”\]@Vlﬂﬂ?ZﬂW? uazagn iy

flusansaaANLANe

AITR. ..o giansanlAsanIsIAe
(oo TR-UTNANR AILTTAN)
BITB oo {rniiulasenisiae

(oo TR-UTNANR AILTTAN)



45

X TP WY
(et T2 -UINANA AILFTTAN)
L TP WY
(oot TR -UINANA AILFTTAN)

Ay v

lunsaindidndanlulnseninsads idnaendndulalasaumues wazliauimag

a

A4 Ay
ANHNATAMILIFLILAN

................................... AT / TAN-119AN / A5 —
N3N VDL oo

G 1 I 53 /finAsas Aan-u1sen/
A-ns58)

(e

G L L7 - Y |

oo E ............. MAT FILssa)
asda....... ﬂuﬂqtﬂﬂw%” E]., g

e . 1 -UNNANA AILT
o

RN 1AINYA



46

APPENDIX C

“Efficacy of lacrim i ds - % solution of NaCl and/or
0.2 mg/ml an-adjunctive treatment of epiphora
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wuunesuAndeyagilon (3)

Con er ’7 rd form (3)
“Efficacy of lacrim @th 3% solution of NaCl

'«'—.H‘

and/or 0.2 mg/ Vitomyein as an weatment of epiphora

7 i N

‘.‘\

1* entry ek - week 12" week
Code Descriptio I &
: B
0 Normal cleafangg time (= 5
1
1st ﬂ 12th K
mmwmw B 1w
Code Jores 1 (presence of d°ye intranasal at 5 min.)
e/
AR U IATINETA Y
1 i negative
Code Jones 2 (presence of dye intranasal after syringing)
0 positive
1 negative
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