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Intraocular pressure alteration after pharma-
cologic pupillary dilatation in patients with
primary open-angle glaucoma.

Pruttiphong A, M.D.

Jumroendararasame C, M.D., Jatuthong O, M.D., Funarunart P, M.D.,
Choontanom R, M.D., Iemsomboon W, M.D.

Abstract
Background: Dilated fundus examination is an essential step in glaucoma evaluation. Pharmacologic pupillary dilatation
can be resulted in an alteration of intraocular pressure which would effect the progression of glaucomatous optic

neuropathy, especially in advanced glaucoma patients. Magnitude of intraocular pressure alterations were varied reported.

Objective: To determine a direction and amplitude of intraocular pressure alteration after pharmacologic pupillary dilatation

in patients with primary open-angle glaucoma and their correlation with ocular biometries.

Methods: A prospective consecutive cases series was conducted on primary open-angle glaucoma patients in glaucoma
clinic, Phramongkutklao hospital between March 2017 to June 2017. Intraocular pressure and ocular biometry parameters
were measured prior to and at 1 hour after the pharmacologic pupillary dilatation, using 1% tropicamide and 2.5%
phenylephrine eye drop. An intraocular pressure alteration and correlation with other ocular biometry parameters,
including angle opening distance(AOD), trabecular iris angle(TIA), anterior chamber depth(ACD), pupillary distance(PD) were
also calculated.

Results: 57 consecutive patients were enrolled. 36 (63.16%) were male and 21 (36.84%) were female. The patient age
was ranging from 41 to 88 years old, and mean age was 67.82 years. 75 eyes of the patients were studied. 49.33% (37
eyes) were pseudophakic. Mean pre-dilataed IOP was 14.83+3.44 mmHg and mean post-dilated IOP was 16.47+3.35 mmHg.
An IOP alteration was 1.64+2.73 mmHg (P<0.001). Significant correlation of this IOP changed with AOD and ACD were found
in pseudophakic eyes, P 0.028 and 0.034 respectively

Conclusions: Pharmacologic pupillary dilatation in primary open-angle glaucoma patients, using 1% tropicamide and 2.5%
phenylephrine, resulted in an increasing of intraocular pressure with mean of 1.64 mmHg (Cl 1.01-2.27). Thai J Ophthalmo
2018; July-December 32(2): 49-58.

Key word: Intraocular pressure alteration, pupil dilatation, tropicamide, phenylephrine, open-angle glaucoma

No Author has a financial or proprietary interest in material or method mentioned

Department of Ophthalmology, Phramongkutklao Hospital



Intraocular pressure alteration after pharmacologic pupillary dilatation in patients with primary open-angle glaucoma

Introduction

Dilated fundus and optic nerve examinations
are essential steps in diagnosis and management of
glaucoma. All glaucoma patients with open angle need
to be examined for neuroretinal rim thinning, nerve
fiber layer thinning or defect, optic nerve and retinal
hemorrhage, together with other retinal abnormatlities
to exclude other conditions which can cause visual
field abnormality and may misinterpret as glaucoma.

Pharmacologic pupillary dilatation may result in
intraocular pressure alteration which can change optic
nerve physiology and worsen the glaucoma progres-
sion." However, the amplitude and direction of intra-
ocular pressure alteration are varies and cannot be
exactly predicted.”>"™® Shaw et al. reported that
pharmacologic pupillary dilatation with phenylephrine
2.5% and tropicamide 1%, can cause an increasing of
intraocular pressure in up to 60 percent of open-angle
glaucoma subjects. Interestingly, the level of these
intraocular pressure increasing at > 5 mmHg and > 10
mmHg were 32 percent and 12 percent respectively,
with the mean changed (+SD) at 2.9+5.4 mmHg
(P<0.001).” However, Cynthia et al. differently found a
decreasing of intraocular pressure in up to 68.9 percent
of subjects at 45 minutes after the administration of
phenylephrine 5% and tropicamide 0.8%, mean(+SD)
IOP decrease was -1.1+2.5mmHg OD and -0.7+2.3
mmHg OS.” This study was conducted to address the
correlation, direction and amplitude of intraocular
pressure alteration after pupillary dilatation in primary

open-angle glaucoma patients.

Material and methods
This study was a prospective consecutive case
series which was approved by institutional review

board and the ethics committee, the Royal Thai Army

medical department and conducted in the department
of Ophthalmology, Phramongkutklao hospital, Bangkok,
Thailand between March 2017 to June 2017. Study
population size was calculated.” The consecutive fifty-
seven subjects who visited at glaucoma clinic and
required dilated fundoscopic examination were

enrolled.

Inclusion criteria
1. Primary open-angle glaucoma patient
2. Able to receive a complete eye examination,
including
a. Intraocular pressure measurement using
Goldmann applanation tonometer
b. Gonioscopy using the 4-mirror goniolens
c. Ocular biometry evaluation using the
anterior segment optical coherence to-
mography (AS-OCT, Casia SS-1000, Tomey
Corporation, Nagoya, Japan)’
Exclusion criteria
1. Any angle-closure glaucoma or other secondary
glaucoma patient
2. Pseudoexfoliation and pigmentary glaucoma
patient
3. History of previous filtering surgery and glau-
coma drainage device implantation
4. Obvious presence of iris atrophy with/without
irregular dilatation
5. History of previous corneal surgery, laser
refractive surgery
6. Active corneal disease, ectatic disease or
corneal scar that effect the intraocular pressure mea-
surement
7. Contraindicated for pupil dilatation or allergy
to medications were used (tropicamide and phenyl-

ephrine)

51



52 Pruttiphong A, et al

All subjects received the study information and
signed the consent. Glaucoma status and patients’
current anti-glaucoma medications were reviewed. All
studied patients underwent complete eye examination
including an ETDRS visual acuity testing, slit lamp
biomicroscopic examination, intraocular pressure
evaluation, gonioscopy, dilated fundus examination
using tropicamide 1% and phenylephrine 2.5%
eye drops and anterior segment optical coherent
tomography(AS-OCT) evaluation. We gave single drop
of tropicamide 1% and phenylephrine 2.5% alter-
nately every 10 minutes apart for 3 consecutive times.
The applanated intraocular pressure(IOP) measure-
ments were done prior and at 1 hour after the phar-
macologic pupillary dilatation, by single observer
(Auraya Pruttiphong). Two applanated intraocular
pressure values were recorded at every measurement
both pre and post pharmacologic pupillary dilatation,
but the average IOP was used for statistical analysis.
Anterior segment optical coherence tomography (AS-
OCT, Casia SS-1000, Tomey Corporation, Nagoya, Japan)
was used to measure the ocular biometry parameters.
Again the AS-OCT was done before and at 1 hour after
pharmacologic pupillary dilatation. We had also eva-
luated the anterior chamber angle to obtain the angle
parameters, including angle opening distance (AOD),
trabecular iris angle (TIA), and the anterior segment
parameters including anterior chamber depth (ACD),
central corneal thickness (CCT) and pupil diameter (PD).
All manual measurements were done twice and ave-

rage value was used for analysis.

Definitions

An alteration of IOP (AIOP) is a different between

pre and post dilatation IOP value, calculated by post-
dilatation IOP - predilatation IOP.

Vol. 32 No. 2 July-December 2018

Angle parameters

« Scleral spur identification on AS-OCT image:
the point where there is a change in curvature of the
inner surface of the angle wall, often appearing as a
highly reflective region and inward protrusion of the
sclera.

« Angle opening distance at 500 pm from the
sclera spur (AOD500) is defined as the perpendicular
distance between the trabecular meshwork and the
iris at 500 pm anterior to the sclera spur.

+ Trabecular Iris Angle at 500 pum from the
scleral spur (TIA500) is defined as an angle measured
with the apex in the iris recess and the arms of the
angle passing through a point on the trabecular mesh-
work 500 um from the scleral spur and the point on
the iris perpendicularly.

« Average AOD is defined as an average of
AOD500 that measured in the horizontal plane at 0
and 180 degrees of cornea.

« Average TIA is defined as an average of TIA500
that measured in the horizontal plane at 0 and 180
degrees of cornea.

+ An alteration of AOD (AAOD) is a different
between pre and post dilatation AOD value, calcu-
lated by postdilatation AOD - predilatation AOD.

+ An alteration of TIA (ATIA) is a different
between pre and post dilatation TIA value, calculated

by postdilatation TIA - predilatation TIA.

Anterior chamber parameters

+ Anterior chamber depth (ACD) is defined as
the distance from the corneal endothelium to the
anterior surface of the lens.

« Central corneal thickness (CCT) is defined
as the distance from the corneal epithelium to the

corneal endothelium.
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+ Pupil diameter (PD) is defined as the distance
between the margin of pupillary border or pupil size.

+ An alteration of ACD (AACD) is a different
between pre and post dilatation ACD value, calculated
by postdilatation ACD - predilatation ACD.

+ An alteration of pupil diameter (APD) is a dif-
ferent between pre and post dilatation PD value,

calculated by postdilatation PD - predilatation PD.

Statistical analysis

All differences (AIOP, AAOD, ATIA, AACD, APD)
are compared by T-test. Paired t-test is used for pre/
post dilatation data of total study eyes and indepen-
dent t-test for subgroup analysis of phakic and pseu-
dophakic data. A correlation of intraocular pressure
alteration and other ocular biometry parameters were
calculated, using Pearson correlation coefficient.

P-values <0.05 were considered statistically significant.

Results

Fifty-seven consecutive primary open-angle
glaucoma patients were enrolled, 36 patients (63.16%)
were male and 21 patients (36.84%) were female. The
patients’ age was ranging from 41 to 88 years old, mean
67.8 years. Seventy-five eyes of the enrolled patients
were studied, 50.67% of the studied eyes were phakia
and another 49.33% were pseudophakia. The number
of anti-glaucoma medications which were used in each
individual were ranging from 1 to 4, with the median
of 2. (Table 1) An average central corneal thickness
was 524.1 ym (range 449-597). The mean pre-dilatation
intraocular pressure was 14.83+3.44 mmHg (range 8-22).
The mean post-dilatation IOP was 16.47+3.35 mmHg
(range 11-28). The mean difference of IOP change was
1.64+2.73 mmHg. (P<0.001) (Table 2)

The pre-dilatation and post-dilataion IOP in

phakic group were 15.87+3.34 mmHg and 17.58+3.05
mmHg. The mean difference of IOP change in this
phakic group was 1.71+2.72 mmHg. (P<0.001) (Table 2,
3)

The pre-dilatation and post-dilataion IOP in
pseudophakic group were 13.76+3.25 mmHg and
15.32+3.31 mmHg. The mean difference of IOP change
in this pseudophakic group was 1.57+2.78 mmHs.
(P=0.002) (Table 2, 3)

The angle opening distance (AOD) value was
0.56+0.22 mm before dilatation and 0.57+0.20 mm
after dilatation. The mean AOD changed was 0.01+0.15
mm. (P=0.687) For phakic patient, the mean AOD
value was 0.41+0.15 mm before dilatation and
0.49+0.16 mm after dilatation, with mean change of
0.07£0.12 mm. (P=0.001) In pseudophakia, The mean
AOD was 0.72+0.17 mm before dilatation and 0.66+0.21
mm after dilatation, with the mean change of -0.06+
0.15 mm. (P=0.014) (Table 2, 3)

The mean trabecular iris angle (TIA) before and
after pupil dilatation were 47.91+£13.56 degrees and
47.91+11.47 degrees respectively. The mean TIA
change was 0.00+9.87 degrees. (P=0.998) The mean
TIA in phakic patients was 38.31+10.93 degrees before
dilatation and 42.72+10.02 degrees post dilatation, with
the mean TIA change of 4.41+8.84 degrees. (P=0.004)
(Table 2, 3)

The mean TIA in pseudophakic patients was
57.77+7.63 degrees before dilatation and 53.24+10.47
degrees post dilatation, with the mean TIA change of
-4.53+8.85 degrees. (P=0.004) (Table 2, 3)

The mean pre-pupil dilatation ACD was 3.05+0.48
mm and post pupil dilatation ACD was 3.14+0.47 mm.
The mean change of ACD was 0.09+0.17 mm. (P<0.001)
In phakic group, the average ACD was 2.71+£0.42 mm
in pre dilatation and 2.84+0.42 mm in post dilatation.
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Table 1. A comparison of baseline characteristics of phakic and pseudophakic study group.

Phakic Pseudophakic

Baseline characteristics n(%) n(%) p-value
Gender 0.076

Male 17(53.13) 19(76)

Female 15(46.88) 6(24)
Age (yrs.) Mean=SD(Min-Max) 64.88+10.1(41-88)  71.6+9.41(49-84) 0.013*
Central corneal thickness(um) 530.95+29.57 517.14+36.80 0.077*
Median of med no.(Min-Max) 2(1-4) 2(1-4) 0.773%

Chi-Square test
* Independent t-test
" Mann-Whitney U test

Table 2. Comparison of intraocular pressure and ocular biometry parameters by lens status.

Study group Dilatational IOP Average AOD  Average TIA ACD Pupil diameter
status/ Mean=SD Mean=SD Mean=SD Mean=SD Mean=SD
P-value (mmHg) (mm) (degree) (mm) (mm)
All study eyes Pre dilatation 14.83+3.44 0.56+0.22 47 9121356 3.05+0.48 3.39+0.82
Post dilatation 16.47+£3.35 0.57£0.20 47.91211.47 3.1410.47 6.04%1.18
P-value <0.001 0.687 0.998 <0.001 <0.001
Phakic eyes Pre dilatation 15.87+£3.34 0.41£0.15 38.31£10.93 2.71£0.42 3.69£0.71
Post dilatation 17.58+3.05 0.49+0.16 42.72+10.02 2.84+0.42 6.63%0.88
P-value <0.001 0.001 0.004 <0.001 <0.001
Pseudophakic Pre dilatation 13.76+£3.25 0.72+0.17 57.77+7.63 3.40£0.21 3.09+0.82
eyes Post dilatation 15.32+3.31 0.66+0.21 53.24+10.47 3.45%0.26 5.43%+1.15
P-value 0.002 0.014 0.004 0.179 <0.001

Paired t-test

Table 3. The difference in intraocular pressure and ocular biometry parameters in

comparison of phakic and pseudophakic eyes.

Phakic Pseudophakic
Parameters Mean+SD Mean£SD p-value
AIOP(mmHg) 1.71£2.72 1.57+2.78 0.823
AAOD(mm) 0.07+0.12 -0.06+£0.15 <0.001
ATIA(degree) 4.41+8.84 -4.53+8.85 <0.001
AACD(mm) 0.13+0.10 0.05+0.21 0.033
APupil diameter(mm) 2.94+0.96 2.34+0.94 0.007

Independent t-test
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The mean change of ACD in phakic group was 0.13+0.10
mm. (P<0.001) In pseudophakic group, the average ACD
was 3.40+0.21 mm in pre dilatation and 3.45+0.26 mm
in post dilatation. The mean change of ACD in pseu-
dophakic group was 0.05+0.21 mm. (P=0.179) (Table
2, 3)

The mean pupil diameter(PD) in this studied
group was 3.39+0.82 mm before dilatation and
6.04+1.18 mm post dilatation. The mean PD change
was 2.65+0.99 mm. (P<0.001) In phakic group, the mean
PD pre dilatation was 3.69+0.71 mm and post dilatation
was 6.63+0.88 mm with the mean PD change in this
group was 2.94+0.96 mm. (P<0.001) In pseudophakic
group, the mean PD pre dilatation was 3.09+0.82 mm

and post dilatation was 5.43+1.15 mm, with the mean

PD change in this group was 2.34+0.94 mm. (P<0.001)
(Table 2, 3)

The correlation coefficient(r) of the IOP alteration
and all angle parameters including AAOD, ATIA, AACD,
APD were -0.196, -0.033, -0.217, and +0.069 respec-
tively. Subgroup analysis of these correlation in phakic
eyes were -0.084, -0.051,-0.016, 0.168 respectively, and
in pseudophakic eyes were found to be -0.362, -0.051,
-0.350, -0.043, respectively. (Table 4)

Discussion
The intraocular pressure alteration after pupillary
dilatation is important especially in the management
of glaucoma. In narrow angle or angle closure glau-

coma, the intraocular pressure (IOP) is highly elevated

Table 4. The correlation between intraocular pressure and other ocular biometry parameters.
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Study group r p-value
Total (N=75)
AAOD -0.196 0.092
ATIA -0.033 0.777
AACD -0.217 0.062
APD 0.069 0.558
Phakic (N=38)
AAOD -0.084 0.614
ATIA -0.051 0.761
AACD -0.016 0.922
APD 0.168 0.313
Pseudophakic (N=37)
AAQOD -0.362 0.028
ATIA -0.051 0.766
AACD -0.350 0.034
APD -0.043 0.799

Pearson Correlation coefficient
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due to angle crowding and angle biometry parameters
changes as identified during provocative test.”® How-
ever in primary open-angle glaucoma (POAG), the
amplitude and direction of pressure alteration vary and
inconclusive. Most of POAG patients had an increase
of intraocular pressure after pharmacologic pupillary
dilatation using phenylephrine 2.5% and tropicamide
1% reported by Joon Mo Kim et al. and Shaw et al,,
including reported by Hancox et al. using cyclopento-
late 1%.”"® Whereas Cynthia et al. reported a decrease
of IOP after pharmacologic pupillary dilatation with
phenylephrine 5% and tropicamide 0.8% in non-
glaucomatous subjects. Interestingly, Eray et al. reported
no statistically significant IOP alteration using phenyl-
ephrine 10% and tropicamide 1%.>

The proposed hypothesis to explain IOP eleva-
tion after pupillary dilatation in open-angle glaucoma
patient was a reduction in trabecular meshwork out-
flow by an increase of pigment liberation leading to
the obstruction of trabecular meshwork. Secondly,
ciliary muscle paralysis by cycloplegic agents result in
a reduction of pulling force on trabecular meshwork.'**?
On the other hand, an increasing of uveoscleral outflow
from pharmacologic relaxation of ciliary muscle can
cause a reduction of IOP after pupillary dilatation."
Therefore phenylephrine 2.5% and tropicamide 1%
were used in this study to lessen the cycloplegic effect.
The angle parameters including ACD, AOD, TIA and PD
were also observed to address the mechanism of a
pharmacologic induced IOP alteration. Regarding the
reported maximal mydriatic effect of phenylephrine
2.5% and tropicamide 1% were ranged between 20-40
minutes and 15-60 minutes, respectively." As a result
this study are designed to measure IOP for determining
the alteration at 60 minutes after administration of

medications. We also concerned the effect of pigment
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dispersion after pupillary dilatation which may lead to
an IOP elevation episode so we excluded all patients
with pigment dispersion and pseudo-exfoliation and
re-evaluated the anterior chamber cell after dilatation
using standard SUN criteria”® but found no significant
changed.

In this study, the IOP alteration after pharmaco-
logic pupillary dilatation were found in all directions
including increasing, decreasing and even unchanged.
The majority of the studied eyes were found to have
IOP increasing in up to 65.33% (49/75), while 20%
(15/75) of studied eyes had decreased IOP. Interest-
ingly 14.67% (11/75) were stable. Four-fifths (81.63%)
of an IOP increasing eyes were in 1-4 mmHg range.
Pseudophakic eyes seemed to be susceptible to IOP
increasing post dilatation than phakic eyes. There were
70.27% of pseudophakic eyes and 60.53% of phakic
eyes had an IOP increasing. In contrast to the result
from Cynthia et al. showed phakic eyes were suscep-
tible to have IOP alteration post-dilatation than pseu-
dophakic eyes.” However, 21.05% of phakic eyes and
8.11% of pseudophakic eyes had no IOP change. In
comparison, the magnitude of these IOP alteration
in both phakic and pseudophakic eyes was not statis-
tically significant (P=0.823). Interestingly, the IOP
increasing of more than 6 mmHg was also found in
2 from 75 eyes (2.67%) which may need intensive
monitor especially in advance glaucomatous cases.
(Figure 1)

An association of IOP changes with all angle
parameters post pharmacologic pupillary dilatation
using phenylephrine 2.5% and tropicamide 1%, were
also analyzed. Our study showed no correlation of all
these angle parameters with IOP changes. However
AOD and ACD changes were statistically significant in
pseudophakic eyes (P=0.028, 0.034 respectively) (Table
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Figure 1. Show number of eyes in each ranges of intraocular pressure alteration. (See Color figure on page 115)

4), and interestingly the majority of pseudophakic eyes
demonstrated an increasing of IOP post dilatation, so
we analyzed this possible correlation and found that
73.1% of pseudophakic eyes with increasing post-
dilated IOP had the decrease in AOD values. Even we
cannot explained why AOD was decreasing after dilata-
tion in pseudophakic eyes but we believed that AOD
might be a major factor in IOP increasing in this par-
ticular group.

In our study, there were few limitations which
need to be discussed. The first one was related to the
image plane of anterior segment OCT. We chose to
make an AS-OCT scan only at the horizontal plane
(0 and 180 degrees) due to its reliability, most repeat-
ability and may not be interfered by lid position. The

second limitation was lacking of good technology and

computer software to help identify the scleral spur so
we identified and manually double marked the scleral
spur using the standard criteria on Casia SS-1000 AS-
OCT images which gave 2D high resolution images and

allowed best reproducible measurement.'

Conclusion

Two-thirds of eyes with primary open-angle glau-
coma (65.33%) have an intraocular pressure elevation
after pharmacologic pupillary dilatation using tropi-
camide 1% and phenylephrine 2.5%, with mean IOP
changed at 1.64 mmHg (Cl 1.01-2.27). Angle opening
distance alteration is an important parameter in deter-
mining of IOP increasing especially in pseudophakic

eyes.
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Comparison between a non-mydriatic digital fun-
dus camera 45 degree versus a non-mydriatic 200
degree ultra-widefield scanning laser ophthalmo-
scope (Optos) versus mydriatic ophthalmologic exam
for diabetic retinopathy screening

Wanwarang Raksorn, MD.

Abstract:
Purpose: To compare the diagnostic properties of a non-mydriatic digital fundus camera 45 degree versus a
non-mydriatic 200 degree ultra-widefield scanning laser ophthalmoscope (Optos) versus mydriatic ophthalmo-

logic exam for diabetic retinopathy screening.

Design: Single-site, Prospective comparative, Diagnostic Test

Methods: Five hundred and eleven eyes of 280 participants were enrolled in the study. Grading of DR from a
non-mydriatic digital fundus camera 45 degree versus a non-mydriatic 200 degree ultra-widefield scanning laser
ophthalmoscopy (Optos) by 2 independent, masked, retinal specialist graders by using ETDRS criteria. If the
results of 2 graders are different we rechecked together and make a conclusion. To compare DR grading from
2 fundus camera by using grading of DR from mydriatic ophthalmologic exam as a gold standard. Then subgroup
analysis for sight threatening condition (severe NPDR, PDR) compare grading from 2 fundus camera from
mydriatic ophthalmologic exam.

Results: Nonmydriatic digital fundus camera imaging compared with clinical examination had a sensitivity,
specificity and positive predictive value of 85.3%, 90.7% and 95.7% respectively (95% Cl 30.29-105.21, K=0.706),
19.8%,71.4% and 81% respectively (95% Cl 0.17-2.21, K=-0.030) for sight threatening condition (Severe NPDR,
PDR). Nonmydriatic Ultra-Widefield imaging compared with clinical examination had a sensitivity, specificity and
positive predictive value of 98.1%, 72% and 89.4% respectively (95% Cl 56.78-297.82, K=0.752), 59.3%, 14.3%
and 81.0% respectively (95% Cl 0.05-1.15, K=-0.156) for sight threatening condition (Severe NPDR, PDR).

Conclusions: This study demonstrates good agreement between nonmydriatic digital fundus camera imaging
and nonmydriatic Ultra-Widefield imaging compared with clinical examination in no DR, mild and moderate NPDR
but when subgroup analysis for sight threatening condition (Severe NPDR, PDR) demonstrates poor agreement.
Nonmydriatic Ultra-Widefield imaging could be used to assess referrals from DR screening to determine staging
of DR but cannot replace standard eye examination in sight threatening condition. Thai J Ophthalmo 2018;
July-December 32(2): 59-69.

Key words: Diabetic retinopathy screening, Scanning laser ophthalmoscopy, digital fundus camera
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1. ndesanunWAIRATUIANN 45 pedlagliveny
1171un1 (Nonmydriatic Fundus Camera; KOWA) 1agnns
MTIANENTVENEUTUANAEINBUNNE

2. NABIRILAINIEUULALDSALNUIUIANIN 200
ovrlagliageiium (Ultra-Widefield imaging) Way
N5ATIIMEM VLU laeTnYLNNE

3. Subgroup analysis Sight threatening condition
(Severe NPDR, PDR) wSgULfIguseninanIsaIenienasd
W1 2 98l Tnelslveneshumiunsnsaalagnnsvenesium

lnednwunme

' v
a o (7

Taedayantiru1dvenanuafndusiurunilyle

Y

gl

NaN15798

AUaeianun 317 aw (607 #1) ddlvegilunands

Yovay 68.2 flonginds 583 U ilevihnsAmeentunsdl
adieliidn (aieenulunsdlvesmsasiauuulafang)
waznan1snalinsuie 3 33 Seiliiinadianansatn
AATeiUTeuiguIIuIl 280 AU (511 A1) NaNISANET
WUIINITATIVANTALAINAIYNADIAUAINAIAA LAY
lsivgnesiumimu No DR inngeaniosay 37.0 d3un1snsia
AUNNTINENINIDUILANNIAIYNABINNLNINTEUULALDS
aunulnglslveneshummuiiumnuiuseyszamanseu
1una1s (Moderate NPDR) 1nngdaniosay 61.5 Lagnu
52U PDR Wngegnsosas 4.9 dumnsagiismenis
Y3 unlagIN YNNI Severe NPDR 1110gean
Soraz 13.3 Liiudnsnsagtiesiensveneinun g
INYUNNTRALAIUNITANLAINIBUTEAIMANAILNA B0
Anszuulawesaunulagliveneiiunnsiany Severe
NPDR uay PDR (Sight-Threatening DR) @u150a52anulel
TusgaulndlAeaiudIUNITNTINAILNITANUATNAIENA D
dranmpasalaglivensiunasanulaluseduiinga
Fap5799i 1
dernanisasadinnsesumuiuaeUszamen
fendesatennaIfalagliveietiuni (KOWA) wWisu
Wisuiunmsnmafensveeiunlaednyunmddedni
\Ju Gold Standard FMUNLRNITHANITATITAANTB
wvutuseUssamanidusiin Severe NPDR, PDR wu
31 fnavanaseiu (hdesguiliumuiuaeyszaman)
110U 17 a1 Anludeway 17.0 uarinaaunseiu 10 a
(ndeseuUn®) Andusesay 10.0 WUIWANINTIVFANTDS
WwIuAuReUsEamAdndaenmARTalnglslvene

1 LYY [%

dnuslufinnuduiusiunisnsianignisvengdunilag
Fnyunndografifodrdymisadffiszdu 0.05 (p-value
~0.467) Ha5197 2
yenanidletinanisnsiafanseauimuiuae
Uszamaaignassanennsruulawesaunulaelivens
1ue Wi UMEURuNSATIImENsueeiualaedny
wnnd Fa3n318u Gold Standard SUUNEIIZKANIINTID
fansesuuTuIeUsTamanusERU Severe NPDR,

PDR #UNEKNAUINATINU (NAD98 Ui inuduasusyam
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W mqq‘fﬂﬂﬁ'nquwm; KOWA OPTOS
WNSA (n=511) (n=511) (n=511)
No DR 150(29.4) 189(37.0) 115(22.5)
Mild NPDR 27(5.3) 13(2.5) 18(3.5)
Moderate NPDR 246(48.1) 288(56.4) 314(61.5)
Severe NPDR 68(13.3) 10(2.0) 39(7.6)
PDR 20(3.9) 11(2.1) 25(4.9)
EREY 511(100.0) 511(100.0) 511(100.0)

A15199 2 LWUSHUWIIUNANISATIIAANTBLUIMINUTUIBUTEAINANAIENFBIa18NAIRa LA L8181 UAIAUAITNTIIR Y

nsveEitulagdnywnmg Weadwunianie Severe NPDR, PDR (n=100)

a = v ' o -
HAMIATINAANTINNUNUTUDSZEM MIATINAEM IV NTUATLALANEUNNE EREY
AIAIENRRINNENINAARALAENVENENIUAT  Severe NPDR +PDR Mild+Moderate NPDR
Severe NPDR +PDR 17 4 21
Mild+Moderate NPDR 69 10 79
EREY 86 14 100

X2: 0.56, df= 1, p-value = 0.467, Kappa=-0.030

#1) 311U 5101 Andudesay 15.0 wasinaaunsatu 2 a1
(ndeeg1uun)Andusesas 2.0 LaZNUINANITHTI

ANNTDILUININUTUIDUTEEINANIBNABID1UNTNTEUU

wasanny Ingldvengdnumianudunusiunisnsia

ArEN13veBaunlne Ny dag it dAyneaia

<0.05 (p-value=0.043) Tpeldn1svaaeuaialaauais o

AN519N 3

A1519% 3 LWUSHULTIEUNANITATINAANTELUIMINUTUIRUSTEMAIAIENaesaun WsEUULae Saunulag llvengtumiu

N13953393EN15Ve L UA AN wNdaTkunanie Severe NPDR, PDR (n=100)

‘g -
NAMSIATIAAANTAILIUMUT DL SEAMAAE

i j ; : m‘il?l‘i’]‘lI;I”Jilm‘i"ilﬂ"lﬂﬂi’!uﬁ’]‘tﬁﬂ‘;{ﬂﬁll?ﬂﬂé T9H
ﬂﬂ'ﬂ\m'lE.IJ"I"I‘I"G‘E:‘]J‘IJLﬂk‘ﬁﬂ?ﬂu!’m‘tﬂﬂl&mﬁﬂﬂuﬂuﬁ'} Severe NPDR +PDR Mild+Moderate NPDR
(OPTOS)

Severe NPDR +PDR 51 12 63
Mild+Moderate NPDR 35 2 37
EReEY 86 14 100

x2= 3.57, df= 1, p-value = 0.043,Kappa=0.135
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A15197 4 WSEUguNanIsMIAIANE ANULILET AU NEURLATBNIBINTTATIDLS AU UTURBUSLANANTENIN
nRBItNENINAIfalngllvengiIuLaENARIINENNSTUURWeS AN Ulag v giua e NSRS IRIeANS
yeneumlaednwunngidu Gold Standard (n=511 o)

= ¢ = w
HamMsIATIEUNaLLlFauLiaui

»

MIATIAVEMITULTENTURAT

=
HAMSATIFLTALLNNAN UL
L - .
[2UsraMAIAIENARINIENN
AasalaglurenanIunn (KOWA)

=&
HAMSIATIALTALLNUINUTY
L L "
q2USEAMANAILNABINNENINTELL
L . "
wiasaunulagluzenauunn(OPTOS)

Tngdnyunny

ﬁl’]m’mh (Sensitivity) 85.3%
F'1I’1ﬂ']’m'%]u"ll.‘l"l'W:(SpecifiCity) 90.7%
AMITNERALN

(Positive Predictive Value) 95.7%
AT HARL

(Negative Predictive Value) 72.0%
ANNYNLEY ANz
AA1(Disease Prevalence) 70.6%
AAunug lun1sAansealsALMIN
%uﬁﬁm(Accuracy) 86.9%
éﬁmwamﬂ%m (Kappa Statistic) 0.706
95% Confidence Interval; Cl 30.29 - 105.21

98.1%
72.0%

89.4%

93.9%

70.6%

90.4%

0.752
56.78 — 297.82

NA13199 4 NUIINITASITIALUIUTUDE
Usgamanalgndesanenmsyuuawesauny tnelivens
shumfiaalls (Sensitivity) Aednaruvessauanfiiduass
dmdunmzdy 9 (W é’ma'ausuaamam’mmkmhﬁﬁﬂa&J
939) Soway 98.1 Ejﬂﬂ’j’]ﬂ’]iﬁli’lﬁﬂiﬂLUWWJ”IU%UR)E]U"]%H’W]
asendasgenniasalagldvenediunddaniiala

$98as 85.3 WANIATINUTILNUIN N15HTIAVSAUININY

aa v

Furouszamandiendesinenmnadalneldvenetiium
fienanud g (Specificity) Aedndruvossaauiiiuads
dmsuametu 9 (Pu dndiuvesnisnsialinulsalugi
laivae) Sowaz 90.7 %dLﬂuﬁﬂﬁgmiwmimaﬂmLmvmu
FuseUsvamen Frendesdheamszuuiawesauny ne
Tilvenedumdiiananusisng (Specificity) Seeaz 72.0
widlodamsimaanuudusilunsdansedlsaumu
Juvam(Accuracy) nuiiraudnags Aodosar 90.4 waven
AMUADAARDY (Kappa Statistic) AU 0.752 u@naua
fimuannaodd (AadR Kappa 0.61-0.80; Landis & Koch,
1977)" wazdiednszimeanuuduglunisdansaslse

LUIMIIUTURRAN (Accuracy) PIENABIENENITNAIRA LAY

Laiwenesinum wuiinuusiudideudiegadsliisnmin
NADIENEANITUUIAWOSALNUNNNLN ADTDuay 86.9 Lag
AIMUEDAARDY (Kappa Statistic) M1AU 0.706 Langin
HallANUEDAAGB I

dleduunawsnanisnsrawuindu Severe NPDR,
PDR 910915797 5 wuimsasislsaummuduanyszam
alaglinasItnsN NTEUUAWD SALAUTWINAIN 200 B9FN
viimlaiveeiiuni (OPTOS) fimnula (Sensitivity) fie
Fadruvemauiniiiussedmiunnizi 9 (Wu dndu
yosnsmsranulsaludiivaesde) fevay 59.3 gendinis
aselsaumuiusedsvamalngldndesdranminasa
YUNATN 45 emialiivensinun (KOWA) Fadaran
Tufigsiosay 19.8 UAlUNATIAUTINNUININITATITLSA
wmnuiuseUszamailagldndesdienmaasavunn
A 45 a3ein laldvgnstiun (KOWA) daanudiniy
(Specificity) fedndruvesmaauiiiuasdmiunyii 9
(Wudndruesnsnsralinulsalugitlsivog) fevay 71.4
%aL?;Jumﬁgqﬂ:hmamw‘lmmemsﬁmaﬂszmwmima

THNa0Ia18ANTLUULDWBIALNUVUINAIN 200 DIANTUA
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A15199 5 LWUSeuiguran1sma1anth Anuwtug AU INg 989.A30958LUNNTATIALSAUNILTURBUSEANANALE

NRBIANENINAITALAE llvengiIURLAaT N BIEANSTUURWRSAWNY InglivgatnunileltnsngIn8nIs
veeiunlaednwunmedu Gold Standard Wed uunianiznan1sngav Severe NPDR, PDR (n=100)

- ¢ - a
wamsAsTIzwAaLTaU R UM
» .

MFATIAAILMTVENLNTURAN

=
HAMIATALTALLIUNUTY
- - 0
9UszammAIAIENABINBNIN

o
NAMIATIALTALLIMIIUTUSBLTTEINAN
w » . . .
AEnaaIeMWsEULRITasaumilaaluuens

Tnedmgunne Aanalngluaenasnum 3um (OPTOS)
(KOWA)

aanla (Sensitivity) 19.8% 59.3%

ﬂ"]mw«i"nw*]:(Specificity) 71.4% 14.3%

AMNIYMNERALAN

(Positive Predictive Value) 81.0% 81.0%

ANMSTIUHARL

(Negative Predictive Value) 12.7% 5.4%

ﬂ'anmmmﬁﬁﬁn']']“tmwnu

%mﬂﬂjﬁ“ﬂ'mm{&seasp Prevalence) 86.0% 86.0%

AL lumsAanseslsALNmIN

%u@ﬂﬁﬂ(/—\ccur‘acy) 27% 53%

mmwmmam (Kappa Statistic) -0.030 -0.156

95% Confidence Interval; Cl 0.17-2.21 0.05-1.15

Tsivgnetnum (OPTOS) fifiAnAusinig (Specificity)
Sovay 14.3 uidlednszvimaianuusiugilunisdanses
TsArummnuiueen (Accuracy) wuimsmsialsaumy
FuseUszammlnglindossnonmsyuuiaweSaunuIue
AN 200 eervialivenssiiual (OPTOS) fAuiiugn
gend nnsesaalsAUITUTuseUsTamanlaglindosdne
ANAINAVUINAIN 45 eerrviialiveteiiunn (KOWA)
(Wisuilguseningiesas 53.0 uagsovag 27.0 AUERU)
Wwiimuinnisesaalsaumutusedsramanlegldngdas
fenEassTULTvuanLEenAdaLE (Poor) (FAad

Kappa <0.00; Landis & Koch, 1977)"

150d
nMsfnuisarhuitessuiieumsasaumy
Furemlaegdsdnnses 3 odn aNnsEedendesTEUY
wesaunulaglivgigniunaiemendosnngn naIna
Ingliveneaiumuazsmsnsialaednyunmedlaglinisnsin

Yenaauminednwunmdiluinnsgu uaziiiegisn1snsa

lvinalndifssdnyunndanniign :1nnsAnwIves Man-
junathet al® [@@nwnnsasiumnuiueUsamalng
Tindosszuuawesaunulaglivensdiumnuiininiuly
oAy 73.0 AU INESeEas 96.0 daunsAnwiny
3NNIASIFANTOIUIMINLUTUIBA NS EULIAEDS
aunulpgluvenesitualamianulirianudwisuazan
AMSYUIERAUINSeYAY 98.1, 72.0 Way 89.4 (95%C| 56.78-
297.82) muddu lewflsutiugiemendasdienniasa
TagldvggdrumlaniniulininnudiniziarAinig
MulenauIndevag 85.3, 90.7 uag 95.7 (95% CI 30.29-
105.21) muddu fausiinnnsnsaaadienmaisannia
apaadosdimnuduiusnsainesdidud Ay faguaa
Windnnsldndesszvuawesaunulagliveigsinuaiilen
mml’gﬁqmdﬂ Fanseendesszuuiawesaunulagliiveny
shumazannsaiunwluguniiedis 200 sseluvased
liiudlgnassananmadsalagluvengsuailaninlu
yunfradies 45 ssmmuindifiienguniefinuseslse

WRNEUShTEULENTBIIR g aFa linuseslsAUS M
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n3anaedslauaenguiliiuandaerlildananlad
11NN IINAITANYIVOS Price LDet al wag Silva PS
et al”® ladnwimuinuseanad 10-15% asianuseslsa
YaAUIMMUTLUsTAmMAUS naEusouLeniagliiny
soelsAUSINNaNsIaUsEamMAT TinUINndosdienn
yUULAWBSALNY UM 200 oeradalugigtinum
(OPTOS) fimruusiugnlunisinnseddsaunmiuiusen
(Accuracy) gandrAauusiugilunisAnnsedsaumvau
Fuaemn (Accuracy) (Wisuifleuteras 91.4 fu 86.9 A
a16u) IﬂEJﬁ’]iJ”IiﬂLLEJﬂ'ﬁ%%’j’]\‘iéﬂ’sSﬁﬁLU’M’J’m‘ﬁuf\]aﬁl’lﬁ’U
fuaeilifiumnuiusenilddniinisdenmdiendos
Tnglirgedrunnudgmidesnndelidalasianiy
Fonszan umEnas Sedesalinimaneiinauninanas’
AMNNSANI1VDS Scanlon PH et al® wunliaunsaenu
amldlaeiade 20% 9nnsaienIndmendesiadalag
Livegnedus 9nnsenwinuItEnsaien ez
303 KOWA srunmlaild 92 w1 (15.2%) @ OPTOS
28 9 (4.6%) \ilethueretnumasaladnyunng wu
Frerunmlaild 5 a1 (0.8%) il nidensyanunaziiu
JnseenmeLA3es OPTOS (SLO) andildaudanid
waranunsnannansznuBesdonszandadutamiiddy
yosUszmalnglanniinsaneserses KOWA Msfnnses
wnutueenlaglindeshenmiasalnglivenesinum
(KOWA) wazndssangainssuuiawasawnulaglivens
1um (OPTOS) wudnudsfiine azmnsiags annse
NUKAEITETIATEARYYRR U Yl UleuIniu
annsadidsuinsliinniy (Huisiduafashanily
nsdnnsaaumuiusem Instawgluiiuiivhslnan
Lﬁﬁr:yt,ﬁ'aLU%&JULﬂ&mﬁuﬁﬂ%ﬁhmaaé’ﬂaﬂumiﬁaqLaumﬂ

wlsmgruaiiensIaiudnyunng >

nsoau1Ialy
aralulsmenuiaifiedansesneunudnyummdldifioan
szezAnsensy witymusaaies OPTOS luusemelne
Aofisengadaililiaunsafiniedlsvnlsmenuia aud
g1enndedlasun1sindunfzaiennlad wagns
indoudhendesildliiazmnuineios KOWA nisiazti

Tunsadnnsasuanan unIvinlaliasaInineIas KOWA

idlethwanisnsradansesumuiyeUsEamen
Fuunanznguiilemagapdonisuestiugs (Severe
NPDR, PDR) wu31n15Mndasatan1nndsalngliveis
1d1um (KOWA) Taarannuls Anudimizuagainisiiune
NauInNsesay 19.8, 71.4 way 81.0 (95% Cl 0.17-2.21)
AIUAIAULATNIT N DIBEANIEUULADS aLNUlAY
lalwgnesitum (OPTOS) laaranulimnusiwizuasAng
MueauInSesay 59.3, 14.3 wag 81.0 (95% CI 0.05-
1.15) snudndiu seinuindessenmssuuiawe Sauny
NN 200 sealagludvenstiusn (OPTOS) finw
wiuglunsdnnsedlsaummuiugen (Accuracy) gany
Anruuguglumsdanseslsauinuiuaen (Accu-
racy) (W3suiilgusesay 53.0 AU 27.0 Aua19u) lae
mmsmwm@’ﬂwﬁﬁmamsmnﬁ’mmaummmsﬁma
Uszawmaduwsiia Severe NPDR, PDR la@nin wsoeals
AmuAANUADnARDID M IEBLARE AN -0.030, -0.156
muadiu Falilaenndostunmsasialaenisveesiunlag
Frgunng wduiedosmmndesiniliannindeie
VLmuLLﬂ"UaﬂﬂﬁUizLﬁuﬂﬁﬁMEuLLiﬂ“UaﬂiﬂLU’]%’J’]U%‘HQ@
Uszamauazainuiusaulunisine souiiensae
AnNsoIREndosaanInaslssamalaglivenguiun
wdmuiduin Severe NPDR, PDR A23d905299787¢
nsveneiunlagdnwunmdsoll

TsarumuiuseUsvaman Wunsunsndeud
drdgyludsiuminu JeaslianudAglunisdanses
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lsawmuiuvessamalinsaunqy en153tady

a

warsnudausisy Lﬁaf\]zammsqz:yLﬁaawmuazqzy,mﬂ
A EAnesile feduiedosslefifiaaily Amuiugn
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Symptoms of ocular surface affecting the daily
life in patients with pterygium

Pakornkit Phrueksaudomchai, M.D.
Kosol Kampitak, M.D.
Sakchai Vongkittirux, M.D.

Abstract
Backgrounds: Pterygium is a commonly found ocular disease in ophthalmology in Thailand which is a neglected,

chronic disease that can affect the daily life of patients.

Objectives: To study the symptoms severity of the disease on the ocular surface which affect the daily life of
patients who suffers pterygium. Furthermore, the study was aimed to establish relationships between the dry

eye disease and pterygium in those patients.

Methodology: The study was conducted as a Descriptive study with pterygium from Thammasat University
Hospital. Consequently, demographic characteristics, ocular surface datas, pterygium datas and the assessed
Ocular Surface Disease Index (OSDI) scores were collected. Quantitative data of the results were analyzed to

obtain an average value and the relationships by using ANOVA, Simple linear regression, and Pearson correlation.

Results: There were 328 samples those have been selected for this study for which 314 individuals (95.7%) were
classified as patients with primary pterygium 14 individuals (4.3%) were recurrent patients. An average size of
pterygium was 2.72 mm. As per symptoms and 5 signs on ocular surface, blurred vision received the highest
score of 5.83 points, followed by redness, irritation, watery eye and pain (5.71, 5.61, 4.50 and 3.83 points).
According to the Ocular Surface Disease Index (OSDI), severity assessment during the initial stage of the disease
(>13) was found in 259 people (79.0%) The symptoms and signs on the ocular surface, the size of the pterygium,
and Ocular Surface Disease Index (OSDI) were found to be concordantly related. The results indicated that irritated

eye was the most prominent problem (R2 = 43 percent).

Conclusion: Irritated eye was the most influential problem that disturbed patients in their daily life. In patients
with pterygium who experienced dry eye syndrome as well as symptoms of pterygium were concordantly correlated

with the dry eye symptoms and the size of pterygium. Thai J Ophthalmo 2018; July-December 32(2): 70-88.
Key words: Symptoms of ocular surface, daily life, pterygium
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AN 8 WaNT1TIATIEN Simple linear regression SE1INVUINABLUBAUTEAU OSDI

AMNENANUE

2

R R P-value

uARaLlaiusEAU OSDI

0.173 [0.030 0.002*
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Introduction

Pterygium is a commonly found disease in oph-
thalmology practice in Thailand. According to a study
regarding the prevalence of dry eye syndrome in Bang-
kok, more than half of these patients also suffered
from pterygium'. On the other hand, a study on the
prevalence of pterygium reported that 8.8 percent of
people who were over 40 years of age suffered from
the ailment’. Pterygium is characterized by a white
conjunctiva which blankets the cornea causing symp-
toms on the ocular surface including eye irritation,
itchiness, watery eye, or blurred vision. The said
abnormalities are due to deteriorations of the conjunc-
tiva that advances into the cornea. Numerous stimulating
factors are believed to cause the disease including
ultraviolet light, genetic disorders, immune system
disorders, viral infection or any causative factors that
lead to inflammation of the ocular surface.” Pterygium
is evidently associated with the dry eye syndrome.
Although pterygium is not a life threatening disease,
its chronic nature can affect the daily lives of patients.
However, the disease is often neglected. There were
reports which suggested that the dry eye syndrome
was related to depression and suicidal tendency”.
Pterygium is a curable disease which can be treated
with different options such as pharmacological or
surgical treatments. Application of such treatment is
largely depends on the symptoms and the disease
manifestation. Therefore, this study was primarily
focused on the severity of symptoms and signs on the
ocular surface which affect daily life of the patients.
Furthermore, relationships between the dry eye symp-
tom and pterygium will be compared in order to
maximize the care as well as treatment options for

patients with pterygium.
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Research methodology

The study was designed as a Retrospective
Descriptive study which retrieved and reviewed ques-
tionnaires that were collected under a pterygium
examination project conducted by Thammasat Univer-
sity Hospital’s Eye Center on the 30" March 2018.

The research was focused on patients with pte-
rygsium who were selected by purposive sampling
method. There were 800 participants who attended
the event for which a calculation appropriate for the
finite population was used for population calculation

and the statistical significance level was set at .05 As

a result, the calculated population was 267 cases.

Inclusion criteria for participants / volunteers

- Primary and recurrent/repeat patients who
suffered from pterygium

- Patients participated in the pterygium
screening project conducted by Thammasat University
Hospital’s Eye Center on the 30" March 2018.

- Patients responsed; questionnaires regarding
eye pain, irritated eye, teary eye, blurred vision, eye
redness which disturbance their daily life, and com-
pleted full OSDI questionnaires

- Information regarding pterygium size of the

patients was available

Exclusion criteria

- Patients who were not of sound conscience,
who produced unreliable questionnaires.

Collected retrospective data contained the
following information: age, gender, education, occupa-
tion, degree of severity, symptoms on ocular surface,
including pain, irritation, tearing, blurred vision, and

redness. The study also determined; the degree of
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disturbances in daily life which was represented by
numeric rating scale where 0 is the least affected and
10 is the most affected. Moreover, size and type of the
pterygium, and OSDI score were displayed as quantita-
tive data of numeric frequency unit that was used to
analyze to determine mean and the relationship by
using ANOVA, Simple linear regression and Pearson
correlation coefficients.

The data was retrieved from the above said
questionnaire collected by Thammasat University
Hospital, on the 30" March 2018. The questionnaire
was purposed to collect information in order to provide
recommendations and continuous cares for the
patients. The questionnaire was tested against a simple
content validity by two ophthalmologists, who are
specialized in cornea and vision correction and glau-
coma. Prior to trial usage by professional nurses and
doctors who were assigned to ophthalmology unit,
administrative staffs with linguistic knowledge helped
to verify the questionnaire’s accuracy.

This research has been approved by the Research
Ethics Subcommittee 1 of the Faculty of Medicine,

Thammasat University.

Results

From 800 participants, 328 individuals were
selected based on the above mentioned selection
criteria. Table 1, illustrates fundamental demographic
data whereas Table 2 exhibits the type and size of the
pterygium. On the other hand, Table 3 shows scores
of symptom and signs on ocular surface whilst Table
4 explains the Ocular Surface Disease Index (OSDI)
level.

Upon considering the averaged severity scores
of symptoms among all samples which were classified

according to the pterygium size, the feeling of teary

eye, blurred vision, eye redness, and disturbabces in
daily life, the results suggested that the scores were
increased when the size of pterygium increased. See
Graph 1 for further information.

As per the averaged severity scores of the Ocular
Surface Disease Index (OSDI) of all samples which were
determined by the size of the pterygium, the OSDI
scores were increased when the size of pterygium
increased as shown in Graph 2.

Individual demographic factors such as age, gen-
der, education and different occupations were found
to have no influence on the severity of the symptoms
on ocular surface, the size of pterygiums and OSDI
scores as illustrated in Table 5.

Pearson correlation coefficients and simple linear
regression studies were employed to ascertain rela-
tionships between the symptoms severity or manifes-
tation of the ocular surface and the level of daily
disturbance at significance level of 0.05. The results
revealed that the scores of; pain (C1), irritation (C2),
tearing (C3), blurred vision (C4), and redness (C5) were
concordantly increased with the score of daily dister-
bances increased (C6). According to the level of rela-
tionship which is shown in Table 10, irritated eye (C2)
was the most influential factor followed by blurred
vision (C4), redness (C5), tearing (C3), and pain (C1)
respectively.

Correlations between the severity of symptoms
or signs of ocular surface and the OSDI were assessed
by using Pearson correlation coefficients and simple
linear regression at the statistical significance level of
0.05 which showed that the scores of; pain (C1), irrita-
tion (C2), tearing (C3), blurred vision (C4), and redness
(C5), and the daily disterbances (C6) were increased
when the OSDI scores increased as shown in Table 11.

In addition, the score of pain (C1) was the most influ-
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Data Type of pterygium
Total Primary Recurrent
N (%) N (%) N (%)
N (%) 328 (100) 314 (95.7) 14 (4.3)
Age (years)
<30 16 (4.9) 16 (5.1) 0(0.0)
30-40 57(14.7) 53 (16.9) 4(28.6)
41-50 73 (22.3) 71(22.6) 2(14.3)
51-60 105 (32.0) 99 (35.1) 6(42.9)
61-70 62 (18.9) 61(19.4) 1(7.1)
=70 15 (4.6) 14 (4.5) 1(7.1)
Mean age 51.2 51.21 50.9
S.D. 12.2 12.2 12.1
Max/Min 80,17 80,17 78,33
Gender
Female 111(33.8) 105 (33.4) 61(42.9)
Male 217 (66.2) 209 (66.6) 8 (57.1)
Education
Uneducated 36(11.0) 36(11.5) 4(28.6)
primary education graduates 102 (31.1) 98 (31.2) 1(7.1)
high school graduates 73(22.3) 72(22.9) 7(50.0)
bachelor's degree graduates 82 (25.0) 75(23.9) 2(14.3)
vocational education graduates 35(10.7) 33(10.5) 0(0%)
Occupation
unemployed 77(23.5) 76 (24.2) 1(7.1)
General labourers 97 (29.6) 93 (29.6) 4(28.6)
Officer 31(9.5) 28 (8.9) 3(21.4)
Farmer 43(13.1) 41(13.1) 2(14.3)
Officialdom 28 (8.5) 27 (8.6) 1(7.1)
private business owners 15 (4.6) 13(4.1) 2(14.3)
Merchant 37(11.3) 36(11.5) 1(7.1)
ential one followed by blurred vision (C4), daily dister- Discussion

bances (C6), redness (C5), irritation (C2), and tearing
(C3) respectively.

The relationship between the size of the pte-
rygium and the OSDI was assessed by Pearson correla-
tion coefficients and simple linear regression at the
statistical significance level of 0.05 which indicated that
the pterygium size was increased when the severity

OSDI score increased as shown in Table 8.

Pterygium screening project conducted by Tham-
masat University Hospital’s Eye Center on the 30"
March 2018 was a project that oppened to the pulic
in order to screen pterygium in patients from all over
Thailand. There were more than 800 respondents but
328 individuals were found to meet the researcher’s
selection criteria. Primary pterygium accounted for 314

patients (95.7 percent) whereas 14 patients (4.3 percent)
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Table 2 Type and size of the pterygium.

Data Total Primary Recurrent
N (%) N (%) N (%)
N(%) 328 (100) 314 (95.7) 14 (4.3)
Size
Mean (mm) 2,72 2.68 3.86
S.D. (mm) 1.3 1.2 1.4
Max. Min (mm) 0.2.6.5 02,65 1.5,6.5
< 1.5 mm 66 (20.1) 65 (20.7) 1(7.1)
1.5-4.0 mm 222 (67.7) 215 (68.5) 7 (50.0)
= 4.0 mm 40(12.2) 34(10.8) 6(42.9)
Table 3 Scores of symptoms on ocular surface
Data Total (328) primary Recureent (14)
scores(%) (314) scores(%) scores(%)
Total scores (C) (60)
Mean 39 319 3le
S.D. 14.4 14.4 13.6
Pain (C1) (10)
Mean 3.8 3.8 3.9
8.D. 29 29 35
Irritation (C2) (10)
Mean 5.6 5.6 5.6
SD. 29 29 2.7
Tearing (C3) (10)
Mean 4.5 4.5 4.9
S.D. 3.1 32 29
Blurred vision (C4) (10)
Mean 58 5.6 54
$D. 3.1 3.1 29
Redness (C5) (10)
Mean 57 5.6 6.5
S.D. 3.2 33 2.7
Disturb daily life (C6) (10)
Mean 0.4 0.4 5.5
S.D. 3.1 3.1 32
Table 4 The Ocular Surface Disease Index (OSDI) level.
Data Total(328) Primary(314) Recurrent(14)

Scores (%)

Scores (%)

Scores (%)

OSDI (total scores 48)
No symptoms (0 -12 scores/ 0 - 25.0%)
Mild (13 - 22 scores/ 25.1 - 45.8%)
Moderate (23 - 32 scores/ 45.9 - 66.7%)
Severe (>= 33 scores/ 66.8%)

69 (21.0)
101 (30.8)
114 (34.8)
44 (13.4)

67(21.3)
98 (31.2)
107 (34.1)
42(13.4)

2(14.3)
3(21.4)
7(50.0)
2 (14.3)
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The averaged severity scores of symptoms
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Graph 1 The averaged severity scores of symptoms classified according to the pterygium size (See on page 115)
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Graph 2. The averaged severity scores of the Ocular Surface Disease Index (OSDI)

were considered as recurrent pterygium patients. Most
of the patients, 105 individuals or 32.0 percent were
between 51-60 years of age, followed by 73 individuals
or 22.3 percent who were between 41-50 years of age.
The smallest age group were patients who were 70
years or older which consisted of 15 people ( 4.6 per-
cent). The averaged age was 51.2 years old, and 217
male patients or 66.2 percent constituted a majority.
As for educational levels, primary education graduates
(102 patients, or 31.1 percent) were the majority of the

population, followed by bachelor’s degree graduates

(82 patients, or 25.0 percent) while vocational educa-
tion graduates (35 patients, or 10.7 percent) were the
smallest group.

The population of this research represented a
large number of patients with pterygium who came
from different backgrounds as the project was not
focused on specific group of population. As per the
demographic characteristics, patients with pterygium
who were older than 40 years of age were accounted
for 77.8 percent. This age profile were similar to a study

conducted at Ramathibodi Hospital in Thailand' and
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Table 5 The effect of individual demographic factors on the severity of the symptoms on ocular surface, the size
of pterygiums and OSDI scores (ANOVA)

Individual Total The symptoms on The size of OSDI scores
demographic factors 328 ocular surface (C) | pterygiums (S) P-value
P-value P-value
Age (vears) 0.310 0.157 0.471
<30 16
30-40 57
41-50 73
51-60 105
61-70 62
=70 15
Gender 0.674 0.869 0.810
Female 111
Male 217
Education 0237 0250 0.945
Uneducated 36
primary education graduates 102
high school graduates 73
bachelor's degree graduates 82
vocational education graduates 35
Occupation
0.613 0.079 0.549
unemployed 77
General labourers 97
Officer 31
Farmer 43
Officialdom 28
private business owners 15
Merchant 37

(P-value < 0.05)

Table 6 The relationships between the symptoms severity or manifestation of the ocular surface and the level

of daily disturbance

The relationships of the level of N Df R R’ P-value
daily disturbance

Pain (C1) 328 327 0.448 | 0.201 <0.001*

Irritation (C2) 328 327 0.656 | 0.430 <0.001%*

Tearing (C3) 328 327 0.526 | 0.276 <0.001%*

Blurred vision (C4), 328 327 0.640 | 0.410 <0.001*

Redness (C5) 328 327 0.583 | 0.340 <0.001%*
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Table 7 Correlations between the severity of symptoms or signs of ocular surface and the OSDI

2

Correlations of OSDI N df R R P-value

Pain (C1) 328 327 0.418 0.175 <0.001*

Irritation (C2) 328 327 0.324 0.105 <0.001*

Tearing (C3) 328 327 0.311 0.097 <0.001*

Blurred vision (C4), 328 327 0.380 0.144 <0.001*

Redness (C5) 328 327 0.333 0.111 <0.001*

Daily disterbances (C6) 328 327 0.369 0.136 <0.001*

Table 8 The relationship between the size of the pterygium and the OSDI

The relationship of OSDI N dar R R’ P-value

the size of the pterygium 328 327 0.173 0.030 0.002*

the research data that was collected in Korea’. Males
and those who has limited educational bacgrounds
were more likely to develop pterygium’ However, the
research previously studied at Thammasat University
Hospital found that pterygium was diagnosed more in
female patients while the average age was indifferent.
Previously, the average age was approximately 57.1
years® General labourers comprised of 97 individuals
or 29.6 percent while unemployed individuals made
up 77 patients or 23.5 percent and private business
owners comprised of 15 patients or 4.6 percent.

The averaged size of the pterygium was 2.72
millimeters and the averaged value among recurrent
pateints was higher than those who were diagnosed
for the first time. Upon classifying pterygium according
to the standard deviation, the pterygium size of
between 1.5-4.0 mm were found in 222 patients or
67.7 percent.

According to the symptom scores and signs on
the ocular surface of the 5 symptoms, blurred vision
scored the highest point of 5.83, followed by redness

score which was 5.71 points, irritation of 5.61 points,

tearing of 4.50 points, and the lowest score for pain of
3.83 points. The scores in patients with primary pte-
rygium for irritation, blurred vision, redness, tearing,
and pain were 5.61, 5.59, 5.56, 4.49 and 3.83 points
respectively. As per the recurrent pterygium, redness
scored the highest points of 6.50, followed by irritata-
tion at 5.57 points, blurred vision at 5.36, tearing scored
at 4.86 points, and the lowest one was pain which
scored at 3.86 points. As for the scores for daily life
disturbance, the averaged scores of the entire popula-
tion was 6.36 whereas the score for primary pterygium
was 6.39 which was reduced to 5.50. for recurrent
patients.

According to the Ocular Surface Disease Index
(OSDI), 79 percent of the total population were found
to have the initial stage of the disease, 34.8 percent
were reported to have moderate severity, and 13.4
percent suffered from serious conditions. Therefore,
among the studied population, the OSDI score well
demonstrated symptoms of the disease which corres-
ponded to previous studies and demonstrated the

relationship between pterygium and dry eye disease””
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Upon considering the severity score of the symp-
toms, manifestation of the surface surface, distur-
bances in daily life, and the degree of severity of the
OSDI in relation to the size of the pterygium, it was
found that larger size pterygium tended to increase
the level of severity of these symptoms.

As per the comparision between; the basic
demographic data of the population including age,
gender, education and occupations, the severity score
and signs on the ocular surface, and disturbances in
daily life, the results revealed no statistically significant
difference between pterygium sizes and the severity
level of OSDI.

As for the relationship between the score of
symptoms and signs on the ocular surface and the
disturbance in daily life, blurred vision was found to
be the most influential problem. Previous research
indicated that astigmatism caused patients with blurred
vision to have severe pterygium’. Hence, this research
helped to convince that more emphasis must be
placed on blurred vision in pterygium patients as it was
the most influential interference factor in the patients’

daily life.

According to a summary report from the Dry Eye
Workshop (DEWS 1I), dry eye disease had resulted in
socioeconomic suffering, compromised vision, quality
of life, work efficiency, and physical and memtal
suffering’®. Data from this research further supported
this statememts and emphasized that pterygium, a
disease that occurs on the eye surface, is associated
with dry eye disease that affects the daily lives of the
patients

Pterygium is a disease commonly found in oph-
thalmic medicine in Thailand. Although the disease
may not lead to vision loss, but this research demon-
strates that it can affect the level of patient’s aware-
ness and consequently affects their daily life. The
review of previous research showed that information
regarding such effects in patients with pterygium in
Thailand has never been discernibly collected. The
results of this research should be beneficial for further
studies as well as the care of patients with pterygium.
However, data collection which was conducted by
reviewing the stored information may resulted in
incompletion of such collection. Nevertheless, the

information maybe beneficial for future studies.
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The relationship between severity of visual
impairment and learning scores of the blind

at the Bangkok school of the blind

Pakornkit Phrueksaudomchai, M.D.
Navapol Kanchanaranya, M.D.

Abstract
Background: The development of the education system of blindness can be considered as an increase in
quality of life. At present, there is no definitely conclusion about the relationship between visual impairment

and cognitive function.
Objective: To study the relationship between the severity of visual impairment and learning scores of the blind.

Method: A cross-sectional descriptive study by collecting information on children in the Bangkok school of the
blind. Collected personal data, Visual acuity and learning scores. Data analysis was done by frequency, percent,
average and analysis of personal factors effect to severity of visual impairment and effect to learning scores by
ANOVA statistics.

Result: There were 68 people, divided the severity visual impairment into 4 groups, the largest groups is VA
< 3/60 63 people (92.6%). The average learning scores is 71.11%. The relationship between personal information
and the severity visual impairment is not significant statistical, gender (p=0.629), education level (p=0.527),
preterm labor (p=0.434), underlying disease (p=0.630), eye trauma (p=0.401), congenital blindness in family
(p=0.206), maternal infection due to pregnancy (p=0.598), congenital or acquired eye problem (p=0.218) and

the relationship between the severity visual impairment and learning scores is not significant statistical (p=0.223).

Conclusion: There are no relationships between personal information, the severity visual impairment and learning

scores in the blind at the Bangkok school of the blind. Thai J Ophthalmo 2018; July-December 32(2): 89-102.
Keyword: severity of visual impairment, learning scores and the blind
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Introduction

WHO report 2012, the estimated number of
people visually impaired in the world is 285 million,
39 million blind and 246 million having low vision; 19
million of all blind are children'. The children are born
with an eye problem that leads to loss of vision is not
less. In each region of the world have different causes.
In Thailand, a survey has been reported in children in
the Bangkok school of the blind in 2006, the most
common cause of blindness and visual impairment is
retinopathy of prematurity, according to WHO classifi-
cation of blindness found that children who are blind
eye level is in Stage 2 (Visual acuity less than 1/60 -
Light perception) have the largest number®. The
research has noted, among children in the Bangkok
school of the blind, there are different severity of
visual impairment, but all have been teaching in a
similar format. From the literature review found that
the development of the brain of mammals influenced
by the stimulation from the environment”. Experimen-
tal studies on mice have ever lost the perception
through vision and hearing during the younger. It found
that brain development is lost** and in the adult age
in rats with partial recognition loss, found that brain
development is changed’. In aging population study,
visual memory testing in older adults with age-related
visual decline is related with a measure of memory
performance or visual functioning decline’. In addition,
In some study has been reported the relationship
between vision, Cognitive or Intelligence and age dif-
ferent correlation factor of all 3 factors®. In some study,
evaluating the interdependence of aging-related
changes in visual and auditory acuity, balance, and
cognitive functioning are related™"’.

In the other hand, some research which studied

the relationship between vision, cognitive and age

found that, when adjusted age and considering the
relationship of vision and cognitive, when vision
decrease is not correlated with the cognitive decrease'.
From total review literatures, there are no definitely
conclusion about the relationship between visual
impairment and cognitive function. Thus, the visual
impaired are serious differences in the education sys-
tem with the standards of teaching the same may affect

the results of cognitive function

Objective
To study the relationship between the severity

of visual impairment and learning scores of the blind.

Materials and methods
The study is a cross-sectional descriptive study

by collecting information on children in the Bangkok

school of the blind.

Inclusion criteria

- The children in the Bangkok school of the
blind

- The children can be examined by ophthal-
mologist, agree and sign in consent form.
Exclusion criteria

- History of disease related to loss of hearing
and no hearing aids

- History of disease related cognitive disorder
and mental disorder

Calculate the sample size has 38 people use
simple random method and collect personal data
including eender, age, class, history of preterm labor,
underlying disease, history of eye trauma, history of
congenital blindness in family, history of maternal
infection due to pregnancy, visual acuity which classi-

fled into 4 groups based on WHO classification of
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Population Enroll

\

71 people Exclusion
2 people: History of disease related to loss of hearing
and no hearing aids
o 1 people: History of disease related cognitive disorder
A 4 and mental disorder
Final enroll
68 pcople \ /

Figure 1 Population enroll chart

blindness, eye examination result and the major cause
of blindness and learning scores which on the assump-
tion that learning score is probably the cognitive infor-
mation agents.

From data collection and normal eye examina-
tion on November 23, 2016, there are 68 patients in
this research as figure 1. Data analysis was done by
frequency, percent, average and analysis of personal
factors effect to severity of visual impairment and
effect to learning scores by ANOVA statistics. The re-
search was permitted from human ethics committee
of Thammasat university no.1 (EC no.1). We informed
consent to all the participants and legal representa-

tives.

Results

The data collection and eye examination from
68 participants shows that they are in primary school
(grede 1 to 6). The age range is between 8 to 20 years
old, 12.3 years old in average. The demographic and
health history involving in blindness and visual impair-
ment are in the following table 1.

The data shows that there are male patients
slightly more than female patients. The education

level is comparable, which the most numbers of

patient are in grade 4 and grade 1. Most of them have
history of preterm labor, but no underlying diseases,
eye trauma, family history of congenital blindness,
history of maternal infection during pregnancy, and
history of congenital visual loss.

The most cause of blindness is retinopathy of
prematurity (ROP) which is 21 patients or 30.9 percent
and 15 patients or 16.2 percent in congenital eye
anomalies as shows in table 2 .

According to classify the level of severity of
visual impairment found that blindness rather than low
vision as table 3. For learning scores, average is 71.11
%, maximal score is 89.08% and minimal score is
64.80% as shown in table 4.

The relationship between personal information
and the severity visual impairment is not significant
statistical, gender (p=0.629), education level (p=0.527),
preterm labor (p=0.434), underlying disease (p=0.630),
eye trauma (p=0.401), congenital blindness in family
(p=0.206), maternal infection due to pregnancy (p=
0.598), congenital or acquired eye problem (p=0.218)
as shown in table 5 and the relationship between the
severity visual impairment and learning scores is not

significant statistical (p=0.223) as shown in table 6.
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Table 1 The demographic and health history involving in blindness and visual impairment

The demographic and health history involving Numbers (%)
Gender Male 40 (58.8%)
Female 28 (41.2%)
Education level Grade 1 13 (19.1%)
Grade 2 12 (17.6%)
Grade 3 8 (11.8%)
Grade 4 14 (20.6%)
Grade 5 9 (13.2%)
Grade 6 12 (17.6%)
Preterm labor Yes 27 (39..7%
No 41 (60.3%)
Underlying disease Yes 16 (23.4%)
No 52 (76.6%)
Eye trauma Yes 6 (8.8%)
No 62 (91.2%)
Congenital blindness in family Yes 10 (14.7%)
No 58 (85.3%)
Maternal infection due to pregnancy Yes 2(2.9%)
No 66 (97.1%)
Congenital or Acquired eye problem Congenital 49 (72.1%)
Acquired 19 (27.9%)

Table 2 The children is classified by cause of blindness and visual impairment

Causes Numbers (%)
Retinopathy of prematurity (ROP) 21 (30.9%)
Congenital eye anomalies 11(16.2%)
Congenital cataract 4 (5.9%)
Retinoblastoma 4 (5.9%)
Congenital glaucoma 4 (5.9%)
Congenital retinal disease , Retinal detachment , Macular dystrophy 7(10.3%)
Corneal opacities 2 (2.9%)
Refractive error 3 (4.4%)
Eye trauma 4 (5.9%)
Brain anomalies 3 (4.4%)
Idiopathic 1(1.5%)
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Table 3 The children is classified into 4 groups based on WHO classification of blindness

Level of visual Category Visual acuity(VA) N (%)
impairment Metric (Feet)
Low vision Low vision < 20/70 - 20/400 5(7.4%)
Blindness Blindness 1 < 20/400 - 20/1200 21 (30.9%)
Blindness 2 < 20/1200 — Light perception 21 (30.9%)
Blindness 3 No light perception 21 (30.9%)
68 (100%)
Table 4 Learning score results
Learning result N Percent
Good (= 75%) 47 69.1
Fair (50-75%) 21 30.9
Poor (<50%) 0 0.0
Total 68 100.0

Average 71.11% , Standard deviation 5.347 , Maximum 89.08% , Minimum 64.80

Discussion

This study choose the very specific population
for study which is The Bangkok School of The Blind,
the only complete and oldest school for the blind in
Bangkok, so it is a very good representative of the blind
children. From the previous survey in 1997 and 2006
found that the most common cause of visual impair-
ment is ROP% Now 2016, It is still ROP.

The relationship between personal information
including gender, education level, preterm labor,
underlying disease, eye trauma, congenital blindness
in family, maternal infection due to pregnancy, con-
genital or acquired eye problem and the severity
visual impairment is not significant statistical. The
addition, the relationship between the severity of
visual impairment and learning scores is not significant
statistical which is similar to previous study'". But It is
not similar to some studies which research in aging

population, possibility that aging may affect the cogni-

tive” and experimental studies on mice have ever lost
the perception through vision and hearing during the
younger, it found that brain development is lost*® and
in the adult age in rats with partial recognition loss,
found that brain development is changed, possibility
that this research be studied in a blind population,
which is specifically differ from the other population,

it might be the different result.

Conclusions

There are no relationships between personal
information, the severity visual impairment and learn-
ing scores in the blind at the Bangkok school of the
blind. The fact, learning scores may represent cognitive
in some case. However, if there has been additional
study about intelligence quotient and other informa-
tion which are good represent than learning scores,
the results are clearly than this. Nevertheless, This

study is regarded as a pioneer in specific population
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Table 5 The relationship between the demographic, health history involving in blindness and severity of visual

impairment
N Mean S.D. df F-value Sig.
Gender Male 40 2.90 0.982 67 0.325 0.629
Female 28 2.79 0917
Education level Grade 1 13 2.54 1.050 67 0.839 0.527
Grade 2 12 3.00 0.953
Grade 3 8 2.75 1.035
Grade 4 14 2.86 0.949
Grade 5 9 3.33 0.866
Grade 6 12 2.75 0.866
Preterm labor Yes 27 2.74 0.944 67 0.620 0.434
No 41 293 0.959
Underlying disease | Yes 16 2.69 0.934 67 0.430 0.630
No 52 2.90 1.014
Eye trauma Yes 6 3.17 0.983 67 0.714 0.401
No 62 2.82 0.950
Congenital Yes 10 2.50 0.972 67 1.632 0.206
blindness in family | No 58 2.91 0.942
Maternal infection Yes 2 2.50 2.121 67 0.281 0.598
due to pregnancy No 66 2.86 0.926
Congenital or Congenital 49 1.35 0.481 67 1.179 0.218
Acquired eye Acquired 19 1.21 0.419
problem

Table 6 The relationship between severity of visual impairment and learning scores

Level of visual impairment N Mean S.D. Df | F -value Sig.
Low vision 5 1.20 0.447
Blindness 1 21 1.19 0.402 67 1.499 0.223
Blindness 2 21 1.29 0.463
Blindness 3 21 1.48 0.512

group, and study results likely to be preliminary infor-  care and can be applied to study continuously in the

mation will be useful in the development of blindness  future.
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Case Study / SiEvmuwUod

Intractable hemifacial spasm from vertebral
dolichoectasia: A case report

Suntaree Thitiwichienlert, M.D.

Tayakorn Kupakanjana, M.D.

Abstract

Purpose: To report a case of intractable hemifacial spasm (HFS) from vertebral dolichoectasia.

Methods: The author reported a case of 44-year-old male who presented with chronic involuntary eyelid twitching.

The patient’s symptoms and signs, radiographic findings and management were described.

Results: Eye examinations revealed clonic movements of facial muscles innervated by the left facial nerve.
Neurological examinations revealed no signs of brainstem pathology or tinnitus. The patient received 5 botulinum
neurotoxin injections for spasm over a 2-year period, after which his symptoms did not improve. Magnetic
resonance imaging (MRI) brain demonstrated the V4 portion of the left vertebral artery located close to the left

facial nerve. The patient underwent suboccipital craniotomy with microvascular decompression.

Conclusion: Vascular compression of the facial nerve is a rare cause of hemifacial spasm (HFS). Neuroimaging
should be considered in patients presenting with intractable spasm or associated neurological signs. Thai J

Ophthalmo 2018; July-December 32(2): 103-108.
Keywords: Hemifacial spasm, Botulinum neurotoxin, Vertebral dolichoectasia
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Introduction

Hemifacial spasm (HFS) is characterized by uni-
lateral, involuntary brief, tonic or clonic movements
of facial muscles innervated by the facial cranial
nerve."” Vertebrobasilar dolichoectasia is an abnormal
distension and malposition of the vertebral or basilar
arteries.” Dolichoectasia may compress the dorsal root
entry zone of the facial cranial nerve and is a rare cause
of HFS. The author reported a case of vertebral artery
dolichoectasia presented with intractable hemifacial

spasm.

Case report
A dd-year-old healthy Thai male complained of
involuntary eyelid twitching for approximately 4 years
prior to presentation. He did not have tinnitus or a
previous history of facial palsy although, he went to

the secondary care hospital and was diagnosed with

blepharospasm. Initially, the patient received benzo-
diazepine (clonazepam) agents. His symptoms did not
improve, hence the patient was referred to our hospi-
tal. Initial visual acuities were 20/20 OU. The anterior
segment and posterior segment examinations were
normal both eyes. Neurological examinations revealed
involuntary brief, clonic movements of facial muscles
innervated by the left facial nerve without facial nerve
palsy (Figure 1). The other cranial nerves examinations
did not reveal abnormalities.

His twitching occur about 2-3 episodes per day
and each episode lasts only a few minutes, but some-
times an eyelid twitch lasts about 20 minutes. The
patient was initially diagnosed with idiopathic hemi-
facial spasm. At each visit, botulinum neurotoxin (2.5
units per 0.1 ml of concentration) was injected into
8-10 sites in the orbicularis oculi and orbicularis oris

muscles. The patient completes the 2-year course of

Figure 1 Shows patient during the episode of hemifacial spasm (See Color figure on page 116)
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Figure 2 MRI brain shows the V4 portion of the left vertebral artery located very close to the left facial nerve.

(See Color figure on page 116)

continuous botulinum neurotoxin treatment received
a total of 5 treatments of 4 months apart. The mean
dose of botulinum neurotoxin was 24 units (range 20-
25 units). The response rate according to patient’s
subjective improvement was 70%. The adverse reaction
was weakness of lower facial muscle (House-Brackmann
grade Il left side) without ptosis or diplopia. However,
in later visit, when the dose was fixed, the patient
reported the symptom persisted. Magnetic resonance
imaging (MRI) brain demonstrated marked tortuous
bilateral vertebral arteries with the V4 portion of the
left vertebral artery located very close to the left facial
nerve (Figure 2). Neuroimaging suggested a left HFS
caused by the left vertebral artery dolichoectasia. The
patient was referred to the neurosurgeon and under-
went suboccipital craniotomy with microvascular

decompression.

Discussion
Disorders of overactivity of the facial nerve

included hemifacial spasm (HFS), benign essential

blepharospasm (BEB), facial myokymia, and eyelid
myokymia. Any lesions of facial nucleus, facial fascicle,
facial nerve, or extra-axial brainstem pathology may
produce hyperexcitable states of facial nerve. HFS is
unilateral episodic spasm, often begin around the
orbicularis oculi muscles, and then spread to ipsilate-
ral side of all facial muscles. Some patients begin as
twitching of orbicularis oculi muscles only, but over
the course of several years, spreads to involve of all
facial muscles on ipsilateral side. The episodes of
spasms may last seconds to minutes, persist during
sleep and have unknown factors that may exacerbate
the spasm”. Facial muscle examinations revealed intact
facial nerve function in HFS.

BEB is bilateral episodic spasm of orbicularis
oculi muscles. The episodes of spasms are similar to
HFS, but unlike HFS, the spasms in BEB are related to
exacerbating factors such as sunlight exposure, stress
or physical activities and BEB is better during sleep.’
The exact cause of BEM is unknown, but may asso-

ciated with basal ganglia dysfunction.” Neuroimaging is
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not required in BEB. Facial myokymia is unilateral
undulating contraction of facial muscle bundles. The
episodes of abnormal movements often begin within
a portion of orbicularis oculi muscles and may spread
to involve most of facial muscles. The cause of facial
myokymia is an intramedullary pontine lesion involving
the facial nucleus or its fascicle.® Multiple sclerosis and
brainstem tumors are the typical etiologies. Converse-
ly, eyelid myokymia is a unilateral or bilateral benign
fasciculation of orbicularis oculi muscles.” Most of
patients will spontaneously resolve within days or
weeks.

Intracranial dolichoectasia is an abnormal
increased diameter of the cerebral artery (ectasis) with
or without a long and tortuous course (dolichosis) of
at least one cerebral artery. Dolichoectasia occurs in
about 0.08-6.5% in the normal population.' Dolicho-
ectasia may associated with advanced age, hyperten-
sion and arteriosclerosis, but most cases are sporadic.
Dolichoectasia may compress the surrounding intra-
cranial structures either by the trunk vessel or its
branches. Han et al. reported HFS 1642 patients had
vertebrobasilar dolichoectasia about 0.7%.'" Advanced
neuroimaging technique of the posterior fossa reveals
identifiable causes of HFS include compression of the
facial nerve at as its exit from the brainstem by doli-
choectasia, cerebellopontine angle tumor, or temporal
bone tumor.””" MRI and/or MR angiography (MRA) skull
base have a sensitivity of 77.27% and a specificity of
75% to detect the vascular compression.*

Medical treatment in HFS include anticonvulsive
agents (clonazepam, carbamazepine, baclofen)."” Oral
medications have been used for patients with mild and
infrequent HFS. Oral medications are unsatisfactory
in those with moderate to severe HFS disrupt daily

activities. Botulinum neurotoxin acts on the presynap-

tic cholinergic nerve terminal to inhibit the release of
acetylcholine, resulting in muscle paralysis. Although
the effect of botulinum is not sustained, the injections
are typically repeated at intervals of 3-4 months.
Nevertheless, botulinum injection alleviates symptoms
of HFS in about 85-95% of patients. Furthermore, injec-
tions are minimally invasive procedure and has become
the treatment of choice.”® In our report, the patient
was unresponsive to initial treatment with clonazepam
and botulinum injections. The author postulated that
HFS may be caused by the extra-axial brainstem lesion
including tumors and vascular compression of the facial
nerve. MRI brain has demonstrated vertebral dolicho-
ectasia which is the most likely cause of intractable
HFS. Surgical treatment in HFS include microvascular
decompression to remove the vascular compression
of the facial nerve."” Rosenstengel et al. reported the
surgical success rate of 83% and 87% at postoperative
6 months and 18 months, respectively.'®

Abdel Hamid et al. reported a HFS patient who
had previously receive botulinum neurotoxin injection
for one time which provided relief of symptoms for
months before recurrence. MRl and computerized
tomography angiogram (CTA) show vertebrobasilar
dolichoectasia causes compression at root entry zone
of facial nerve. In the present case, because one-time
botulinum neurotoxin injection relieved the most of
symptoms, so the authors delay performing neuroim-
aging. However, when the last adequate botulinum
neurotoxin injection shows no improvement, the
authors discuss about further investigation for the case.
In many countries, nearly all cases with HFS should be
perform neuroimaging to exclude the compressive
lesion of the facial nerve by tortuous blood vessels or
brainstem tumors. In Thailand, some cases have finan-

cial problems, so we did not perform neuroimaging

107



108 Suntaree Thitiwichienlert, Tayakorn Kupakanjana

except the patients have neurological signs or botuli-
num neurotoxin treatment failure as in the present
case.”

In conclusion, the present case demonstrated
that neuroimaging should be considered in patients

presenting with intractable hemifacial spasm in spite

References

1. Chaudhry N, Srivastava A, Joshi L. Hemifacial spasm: The past,
present and future. J Neurol Sci. 2015;356(1-2):27-31.

2. Soriano-Baron H, Vales-Hidalgo O, Arvizu-Saldana E, Moreno-
Jimenez S, Revuelta-Gutierrez R. Hemifacial spasm: 20-year
surgical experience, lesson learned. Surg Neurol Int. 2015;
20;6:83.

3. Valls-Solé J, Montero J. Movement disorders in patients with
peripheral facial palsy. Mov Disord. 2003;18(12):1424-35.

4. Lou M, Caplan LR. Vertebrobasilar dilatative arteriopathy
(dolichoectasia). Ann N'Y Acad Sci. 2010;1184():121-33.

5. Wang A, Jankovic J. Hemifacial spasm: clinical findings and
treatment. Muscle Nerve. 1998;21(12):1740-7.

6. Yaltho TC, Jankovic J. The many faces of hemifacial spasm:
differential diagnosis of unilateral facial spasms. Mov Disord.
2011;126(9):1582-92.

7. Larumbe R, Vaamonde J, Artieda J, Zubieta JL, Obeso JA.
Reflex blepharospasm associated with bilateral basal ganelia
lesion. Mov Disord. 1993;8(2):198-200.

8. Selvapandian S, Rajshekhar V. Facial myokymia as the present-
ing symptom of a pontine glioma. Neurol India 1999;47:241.

9. Banik R, Miller NR. Chronic myokymia limited to the eyelid is
a benign condition. J Neuroophthalmol. 2004;24(4):290-2.

10. Del Brutto VJ, Ortiz JG, Biller J. Intracranial Arterial Dolichoec-
tasia. Front Neurol. 2017;8:344.

11. Han IB, Chang JH, Chang JW, Huh R, Chung SS. Unusual causes
and presentations of hemifacial spasm. Neurosurgery 2009;
65(1):130-7.

Vol. 32 No. 2 July-December 2018

of adequate botulinum neurotoxin injection, or those
with associated neurological signs to exclude extra-
axial brainstem lesions such as vertebral dolichoecta-
sia.

Potential conflicts of interest: None

12. Ogawa H, Hiroshima S, Kamada K. A Case of Facial Spasm
Associated with Ipsilateral Cerebellopontine Angle Arachnoid
Cyst. Surg J (N'Y). 2015;1(1):e38-e40.

13. LiuJ, LiuP, Zuo Y, Xu X, Liu H, Du R, Yu Y, Yuan Y. Hemifacial
Spasm as Rare Clinical Presentation of Vestibular Schwan-
nomas. World Neurosurg. 2018;116:6889-894.

14. Gorrino Angulo M, Sadaba Garay F, Oleaga Zufiria L, Gorrifio
Angulo O, Gdmez Muga JJ, Bermejo Espinosa N. Study of
neurovascular contact in essential hemifacial spasm: an
example of CISS sequence and magnetic resonance angio-
graphy. Neurologia. 2010;25(5):287-94.

15. Wang A, Jankovic J. Hemifacial spasm: clinical findings and
treatment. Muscle Nerve. 1998:21(12):1740-7.

16. Yoshimura DM, Aminoff MJ, Tami TA, Scott AB. Treatment of
hemifacial spasm with botulinum toxin. Muscle Nerve. 1992,
15(9):1045-9.

17. Barker FG, Jannetta PJ, Bissonette DJ, Shields PT, Larkins MV,
Jho HD. Microvascular decompression for hemifacial spasm.
J Neurosurg. 1995;82(2):201-10.

18. Rosenstengel C, Marc MM, Baldauf J, Fleck S, Schroeder H.
Hemifacial Spasm Conservative and Surgical Treatment
Options. Dtsch Arztebl Int. 2012;109(41):667-73.

19. AbdelHamid M, John K, Rizvi T, Huff N. Hemifacial spasm due
to vertebrobasilar dolichoectasia: a case report. Radiol Case
Rep. 2015;10(4):65-7.



Thai J Ophthalmol Vol. 32 No. 2 July-December 2018

" INYLIVET
" The Thai Journal of Ophthalmology

My, NDST
M01061caL s0CE™

UYIFTEUIDNITLLDAY

frynvanadunsamesinendeinyunmduissamalng Tuatuifuneufivnadlavansdes lunisnsa
FuheUsediu dnwunmdismeensvenesunlviuitaeae o taulannin lufiedefiusiagudn Wesmeen
g1vgeun mnuduseslisardsundasiuedils waziilongonevenstitumiuga anterior chamber depth
Tumvestheasiuasuamioli uarlugatiagtu wmusudtheddulsaummuisnnniudes 9 uasduiofd
audesizgaydonsueadiuldnnn Tuidunsrauiinasnndmivinumdiufoandluanuneuiailszmea
e FnyunndvanevinuazyinsvenesiunuazasaseUstammmenuies wilgiesuaumnniliazain liaanss
Humanlidnyunmdnsiaetszamald mssienmestsramaiiiednnseannisiumudiseusanm 1y
nspvaumsiivssleviunvuszvruduegamn Jagtuiinsiauimaluladvesndosdrsamasyszamanliuin
ndesasisllanunsadenmasyszamanlinmiigunmilaglifioswenesium walulaBnseenwasuszamangy
ni9lagld scanning laser ophthalmoscope viilanmasmyunig aunBinanunsasiuranisinyiUseuisundas
a18a7% Non-mydriatic fundus camera Wigufiu Non-mydriatic ultra-wide fundus imaging lun15n519ARNTL UM

WiapUszamanle luatuil

IIneIdeInwnmduisUsemalne advayulvdnuunnd unndusedntnu winddsedndiusiesen demaau
Frnsnusumsiansanasiiuiludnynvans lnsunanuildsunisiiansanadiud wagassiudemvuaniy
UsgnAaesninedes aslasunisatuayuuneiuay 10,000 UM NeIUTINNEN1sIeliguinliauBnsvivede

MaBAAULNNIUTEIUU @5719853ANUITBLaYdwRNSINoUTIUIENNT 7 admin@rcopt.org

ABIUITUISANS

109






Thai J Ophthalmol Vol. 32 No. 2 July-December 2018 111

Guides for Authors

A. Basic Information

The Thai Journal of Ophthalmology (TJO) is a peer-reviewed, scientific journal published biannually for the
Royal College of Ophthalmologists of Thailand. The objectives of the journal is to provide up to date scientific knowledge
in the field of ophthalmology, provide ophthalmologists with continuing education, promote cooperation, and sharing of
opinion among readers.

The copyright of the published article belongs to the Thai Journal of Ophthalmology. However the content,
ideas and the opinions in the article are from the author(s). The editorial board does not have to agree with the authors’
ideas and opinions.

The authors or readers may contact the editorial board via email at admin@rcopt.org.

B. Types of articles

The TJO publishes Original Articles, Case Reports, Reviews, Correspondence, Perspectives and Editorials. Articles
submitted for publication should be original, with the understanding that they have not been and will not be published
elsewhere. Authors may be requested to provide the data upon which the manuscript is based and answer any question

about the manuscript during the peer review process.

Original Articles
Original articles are previously unpublished manuscripts to provide up to date information to ophthalmic society.
They include clinical trials, diagnostic tests, clinically relevant laboratory investigations, other clinical researches, public

health or other related basic science researches.

Case Reports
Case reports are articles that describe clinical case(s) with unusual presentation, clinical course, and response

to management. This includes new modality of management, surgical techniques etc.

Reviews
TJO welcomes authors to submit high quality reviews, systematic reviews, or meta-analysis to provide up to date

knowledge for the readers.

Correspondence
Letters about recent articles published in the TJO are encouraged to provide different viewpoint and discussion

on the subjects.

Perspectives and Editorials
Perspectives and Editorials are focused opinion on any issues related to ophthalmology, or analytic, interpreta-
tive opinion upon the submitted manuscript. These are intended to provide analytical opinion and stimulate discussion

among the readers.
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C. Manuscript Preparation

It is advised that the manuscript be prepared using Microsoft Word (Version 2013 or later). The manuscript is
prepared for Ad paper, using font “Th SarabunPSK”, font size 14 for Thai language; and font “Times New Roman” font
size 12 for English language. The paragraph line spacing should be set as single. The figure should be saved separately in
high resolution in either TIFF, PNG or JPEG format.

Component of the manuscript are as followings:
1. Cover letter

The cover letter should include the information of the article that the authors would like to convey to the
editor. The principal investigator or corresponding author for the article containing original data should confirm in the
cover letter that he or she “had full access to all the data in the study and takes responsibility for the integrity of the
data and the accuracy of the data analysis as well as the decision to submit for publication.”

2. Title page

The title of a manuscript should be as concise and clear as possible. The title page must include:

2.1 Title in English (no more than 140 characters)

2.2 Title in Thai (ho more than 200 characters)

2.3 Authors’ full name, address, and institutional affiliation (in Thai and English). All authors should provide
the financial disclosure.

The editorial board adheres to the recommendation set by the International Committee of Medical Journal
Editors (http://www.icmje.org) that that authorship be based on the following 4 criteria:

+ Substantial contributions to the conception or design of the work; or the acquisition, analysis, or inter-

pretation of data for the work; AND

+ Drafting the work or revising it critically for important intellectual content; AND

+ Final approval of the version to be published; AND

+ Agreement to be accountable for all aspects of the work in ensuring that questions related to the

accuracy or integrity of any part of the work are appropriately investigated and resolved.

2.4 The name, address, phone number, fax number, and e-mail address of the Corresponding Author. The
Corresponding Author will be responsible for all questions about the manuscript and for reprint requests. Only one author
can be designated as Corresponding Author.

All authors must declare about financial interests in any products mentioned.

In any study involving human subjects, the authors should declare the approval from the Ethics Committee.

Note: Number the pages of the manuscript consecutively, beginning with the Title Page as page 1.

3. Abstract

3.1 Abstract (in English), should not exceed 250 words. If possible, the abstract should be written as struc-
tured abstract, which includes: objectives or purpose, methods, main outcome measures, results and conclusions.

3.2 Abstract (in Thai), should not exceed 300 words.

3.3 Key words. The authors may provide 3-6 key words.

4. The article should compose of several sections as necessary. For the original article, the sections should be:
introduction, materials and methods, results, discussion and acknowledge.
5. Tables

Each table should be in separate pace.
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6. Figures
Fieures and legends should be separated from the article text. The figures should be saved in TIFF, JPEG, or
PNG format. The required minimum resolution for publication is > 350 ppi.
7. References.
The authors should write the references according to the AMA Manual of Style, A Guide for Authors and
Editors, Tenth Edition, ISBN 0-978-0-19-517633-9.
The authors should list up to 3 authors. If there are more than 3 authors, list only 3 authors and followed

by et al.

Example of reference writing:

Reference to a journal publication:

1. Wong CW, Yanagi Y, Lee WK; et al. Age-related macular degeneration and polypoidal choroidal vasculopathy in Asians.
Prog Retin Eye Res. 2016;53:107-139.

Reference to a chapter in an edited book:
2. Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith RZ, eds. Introduction
to the Electronic Age. New York, NY: E-Publishing Inc; 2009:281-304.

Reference to a website:

3. National Health Service (NHS) Diabetic Eye Screening Programme and Population Screening Programmes. Diabetic eye
screening: commission and provide. https://www.gov.uk/government/collections/diabetic-eye-screening-commission-and-
provide. 2015. Accessed September 24, 2017.

D. Editorial Policies for Authors

The authors are responsible to provide the most accurate information and logical interpretation of data. The
opinions presented in the article are the authors’ opinion. The editorial board may or may not agree with the published
opinion.

All authors are required to report potential conflicts of interest related to the article.

For all manuscripts reporting data from studies involving human participants or animals, formal review and
approval, or formal review and waiver, by an appropriate institutional review board or ethics committee is required and
should be described in the Methods section.

E. Editorial and Peer Review

All submitted manuscripts are reviewed initially by one of the editors. Manuscripts are evaluated according
to the following criteria: material is original and timely, writing is clear, study methods are appropriate, data are valid,
conclusions are reasonable and supported by the data, information is important, and topic has general interest to readers
of this journal. From these basic criteria, the editors assess a paper’s eligibility for publication. Manuscripts with insufficient
priority for publication are rejected promptly. Other manuscripts are sent to expert consultants for peer review. Authors’
identification are made unknown to the reviewers. Final decision are made by editor in chief.

Authors may appeal decisions. All appeals are reviewed by the editor in chief.
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Figure 1 Shows patient during the episode of hemifacial spasm
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