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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 and the Ophthalmological Society
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.

At present, the TJO has evolved into the online journal platform to enhance the efficiency,
transparency and of the fairness of the article selection, review and selection. This will improve the
quality of the journal to be eligible for the Thai Journal Citation Index. The other benefit of the online
journal platform is the articles can reach broader readers.

Authors may submit articles through the Royal College of Ophthalmologists of Thailand’s website
(http://www.rcopt.org/. After clicking “Article Submission” (“@sUnNANIBINITANNN”) the authors may
go through the submission processes. Authors who encounter problems during article submission can

contact staffs by email. (http://www.rcopt.org/)

B. Types of articles

The TJO publishes Original Articles (finusauatu), Case Reports (51891u5U738), Reviews (UnAay
ﬁuﬁ(ﬂ%’]mi), Correspondence (AVUYDIUTTUIDANT), Perspectives and Editorials (UnUS315019). 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not be published elsewhere.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 (Iwus@uauu)

Original articles are previously unpublished manuscripts to provide up to date information
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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 (31891u5U28)

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.

a

Reviews (UNANAUNIBINIT)

u

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, interpretative opinion upon the submitted manuscript. These are intended to provide analytical

opinion and stimulate discussion among the readers.

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)
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2.2 Title in Thai (no 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 Edotors (http://www.icmje.org) that that authorship be based on the following 4 criteria:
e Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND
e Drafting the work or revising it critically for important intellectual content; AND
e Final approval of the version to be published; AND
e 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.
In any study involving human subjects, the authors should declare the approval from the Ethics
Committee.
All authors must declare about financial interests in any products mentioned.

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

3. Abstract
3.1 Abstract (in English), should not exceed 250 words. If possible, the abstract should be
written as structured 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 page.
6. Figures
Figures 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
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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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A Prospective Study on the Outcomes of Manual
Small Incision Cataract Surgery (MSICS) Using the
Modified Ruit Technique at Nan Hospital

Chupong Issaranarongpan, MD

Abstract

Objective: To study the visual outcomes, post-operative astigmatism, and complications of manual small incision
cataract surgery (MSICS) using the Modified Ruit technique in the treatment of cataract patients.

Design: Prospective study

Methods: The medical records of 91 patients (91 eyes) with cataracts who underwent MSICS using a temporal
scleral tunnel incision (Ruit’s technique) at Nan Hospital between October 2023 and February 2024 were analyzed.
All 91 surgeries were performed by a single surgeon. Out of these 20 eyes (20 patients), four eyes missed the six-week
follow-up, one eye was subject to incomplete data, seven eyes underwent combined ocular procedures, and eight eyes
had pre-operative vision impairing pathology or previous ocular surgery. Records of 71 patients (71 eyes) with pre-
operative, post-operative visual acuity (VA), operative time, intraoperative difficulties, intraoperative complication,
post-operative complications, and astigmatism were analyzed in the second and sixth week after surgery.

Results: Seventy-one eyes of 71 patients were treated by MSICS using the Modified Ruit technique. Patients
achieved excellent surgical outcomes with low complication rates. The post-operative best-corrected visual acuity
(BCVA) results at the sixth-week follow-up were 20/20 to 20/40 in 95.8% (68/71) and 20/50 to 20/70 in 4.2% (3/71). At
the sixth week after treatment, the mean post-operative astigmatism was -1.14 + 0.91D. The findings revealed a small
risk of surgical complications, with hyphema being the most frequent intraoperative complication in 12.7% (9/71) of
patients. No major surgical complications were found.

Conclusion: MSICS using the Modified Ruit technique is a high-quality procedure that achieves excellent clinical

outcomes with a low rate of complications.

Keywords: Modified Ruit technique, Manual small incision cataract surgery
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Introduction

Cataracts are the main cause of blindness
worldwide (52.6%)' as well as in Thailand (51.9%)>.
Both phacoemulsification and manual small incision
cataract surgery (MSICS) achieve excellent visual
outcomes with low complication rates, but MSICS
is less expensive and requires less technology.
Phacoemulsification is the preferred technique for
cataract surgery in developed countries. MSICS is a
safe technique for cataract extraction, gives excellent
visual outcomes with low complication rates, and
requires a short operation time. It can be performed in
all cataract stages®, is less technology-dependent and
cost effective*®, and is often used as an alternative to
phacoemulsification. Since its development, MSICS
has undergone many changes and modifications. The
basic technique involves a sutureless and self-sealing
incision, with the main procedural change being lens
removal. Various methods of lens removal have been
reported. In 1999, Ruit et al. described a new technique
for MSICS*. More than 85% of post-operative patients
receiving treatment with Ruit’s technique for MSICS
attained visual acuity of better than or equal to 20/60,
meeting the quality target recommended by the World
Health Organization (WHO)*7%, The Modified MSICS
technique used in the present study has been adapted
from the conventional Ruit technique previously
described®.

Details retrieved from the database for the
patients under study were analyzed. These included
demographics such as age, gender, pre-operative
and post-operative visual acuity, operative time,
intraoperative difficulties, intraoperative complications,
post-operative complications, and post-operative
astigmatism in the second and sixth week after surgery.
The purpose of this study was to evaluate the visual
outcomes and post-operative astigmatism of patients
treated by MSICS using the Modified Ruit technique.

Materials and Methods

This was a prospective study. The medical
records were analyzed of all patients diagnosed with
cataracts at Nan Hospital, Nan Province, Thailand,
between October 1, 2023, and February 29, 2024, who
underwent MSICS using the Modified Ruit technique
with the implantation of an IOL. Patients with a history
of ocular surgery or any other pre-operative ocular
pathology that could reduce vision (traumatic cataract,
lens subluxation, age-related macular degeneration,
other retinal conditions, severe glaucoma, optic atrophy,
corneal scarring, large pterygium, amblyopia, etc.) or
underwent combined ocular procedures were excluded
from the study. Similarly, those patients who failed to
attend the six-week follow-up were excluded from the
study. The study was approved by the Research Ethics
Committee (COA No. 079 Nan Hos. REC 079/2566).
Data analysis was performed with the IBM SPSS
Statistics for Windows, version 21.0 (IBM Corp.,
Armonk, NY, USA). Statistical analysis was performed
with the IBM SPSS Statistics for Windows, version
21.0 (IBM Corp., Armonk, NY, USA). A frequency
table with numbers and percentages is included in
the descriptive statistics [range, mean, and standard
deviation (SD)].

Surgical technique

After dilating the pupil pre-operatively, a temporal
limbal conjunctival peritomy, was performed with
diathermy to achieve hemostasis. A scleral tunnel was
fashioned with a 2.0 mm beveled-up crescent blade
in the usual manner. A temporal scleral tunnel with a
straight incision was created 1.5—2 mm posterior to
the limbus, 7-9 mm in width, depending on the size of
the nucleus, and advanced anteriorly along the plane
of the sclera and mid-posterior corneal stroma until
approximately 1-1.5 mm beyond the limbus without
entering the anterior chamber. The scleral tunnel wound

was then further enlarged internally within the cornea,
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resulting in the inner wound being larger than the
outer wound (a funnel-shaped wound). A paracentesis
was created to facilitate intraocular manipulation at
90° from the scleral tunnel using a 22-gauze needle.
An ophthalmic viscoelastic device (OVD) was
injected through a paracentesis and v-capsulotomy
or u-capsulotomy, then performed through the scleral
tunnel wound by using a 25-gauze needle. The anterior
chamber was entered, and the tunnel extended with a
keratome of 3.0 mm. A 23-gauze irrigation-aspiration
Simcoe cannula was used to hydrodissect, loosen, and
prolapse the nucleus into the anterior chamber. In some
difficult cases, after hydrodissection, viscodissection is
performed to dislocate the nucleus from the capsular
bag into the anterior chamber. After the ophthalmic
viscoelastic device (OVD) was injected, the temporal
scleral incision was passed over and under the nucleus
to protect the corneal endothelium and depress the iris
and posterior capsule, while the nucleus was delivered
by a lens loop. Cortical cleanup was performed using

Simcoe’s cannula. A single-piece PMMA IOL was

Table 1 Demographic characteristics of the study population

inserted into the capsular bag under an OVD. The base
ofthe anterior capsule flap was transected with capsule
scissors, and the flap was removed using fragment
forceps. The OVD was removed. A watertight wound
was confirmed by reinflating the eye with a balanced
salt solution. After checking, an anterior chamber
was formed with an air bubble. The conjunctiva was

cauterized.

Results

A significant number of patients were excluded
from the study. Out of these 20 eyes (20 patients), four
missed the six-week follow-up, one eye was subject
to incomplete data, seven eyes underwent combined
ocular procedures, and eight had pre-operative vision
impairing pathology or previous ocular surgery. The
remaining 71 eyes (71 patients) were eligible for
inclusion. The demographic data and details of the pre-
operative findings for both groups are summarized in
Table 1. All participants were treated with MSICS using
the Modified Ruit technique, a straight incision of the

Characteristics Total (eyes) =71
Age (years)

Min-max 58-91

Mean + SD 71.13 +£7.66
Gender; n (%)

Male 35(49.3)

Female 36 (50.7)
Pre-operative IOP (mm Hg)

Min-max 6-18

Mean + SD 11.24+£2.73
Type of cataracts ; n (%)

Mature cataract 38 (53.5)

Posterior subcapsular cataract 30 (42.3)

Hypermature cataract 2 (2.8)

Brunescent cataract 1(1.4)
Pre-operative uncorrected VA (UCVA); n (%)

<20/100 — 10/200 11 (15.5)

<10/200 - PL 60 (85.5)

IOP = intraocular pressure; UCVA = uncorrected visual acuity; SD = standard deviation; PL = perception of light
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temporal scleral approach; the nucleus was delivered
using a lens loop with the implantation of a rigid
PMMA PCIOL 6.0 mm, A constant = 118.3, under local
anesthesia. All 71 surgeries were performed by a single
surgeon. The IOL power was determined based on
the immersion A-scan ultrasonography and automatic

keratometry readings using the SRK II formula. The

author aimed for a small degree of myopia ((-0.25D)
to (-0.50D)) to offset possible biometric errors. Table
2 presents details of the surgical time, intraoperative
difficulties, and intraoperative complications of the
enrolled patients. Patients were examined on the first
post-operative day (Table 2), then followed up at two
weeks, and finally, at six weeks (Table 3).

Table 2 Surgical times, intraoperative difficulties, intraoperative complications, and post-operative complications

Characteristics

Total (eyes) = 71

Surgical time (minutes); n (%)
< 10 minutes
10—15 minutes
> 15-20 minutes
> 20 minutes
Min-max
Mean + SD
Intraoperative difficulties; n (%)
Pupillary constriction
Tight orbit /deep set eye
Prolapsing nucleus difficulties
Not full anesthetic effect
Retrobulbar hemorrhage
Poor corneal clarity
Very shallow anterior chamber
Intraoperative complications; n (%)
Hyphema
Incomplete cortex cleanup
Post-operative complications first day; n (%)
Corneal edema

Hyphema

2(2.8)
51(71.8)
12 (16.9)

6 (8.5)
9-31
14.24 +3.83

12 (16.9)
6 (8.5)
6 (8.5)
4 (5.6)
3(4.2)
1(1.4)
1(1.4)

9(12.7)
1(1.4)

19 (26.8)
6(8.5)

SD = standard deviation
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Table 3 Post-operative outcomes in the second and sixth week

Outcomes

Total (eyes) = 71

Post-operative UCVA 2 wk; n (%)
20/20 to 20/40
20/50 to 20/70
<20/70 to 20/100
Post-operative BCVA 2 wk; n (%)
20/20 to 20/40
20/50 to 20/70
<20/70 to 20/100
Post-operative UCVA 6 wk; n (%)
20/20 to 20/40
20/50 to 20/70
<20/70 to 20/100
Post-operative BCVA 6 wk; n (%)
20/20 to 20/40
20/50 to 20/70
Post-operative astigmatism 2 wk (diopter); n (%)
<-1.00D
-1.00 D to -2.00 D
>-2.00D
Mean + SD
Post-operative astigmatism 6 wk (diopter); n (%)
<-1.00D
-1.00 D to -2.00 D
>-2.00D
Mean + SD

59 (83.1)
8 (11.3)
4(5.6)

66 (93)
3(4.2)
2(2.5)

59 (83.1)
10 (14.1)
2(2.8)

68 (95.8)
3(4.2)

30 (42.3)
31 (43.7)
10 (14.1)

-1.25+0.81

33 (46.5)
28 (39.4)
10 (14.1)

1.14£091

UCVA = uncorrected visual acuity; BCVA = best-corrected visual acuity; SD = standard deviation

The mean surgical time was 14.24 (£3.83)
minutes. The study findings revealed that the incidence
of intraoperative difficulty during surgery was 46.5%
(33/71). Pupillary constriction was the most common
intraoperative difficulty encountered in 16.9% (12/71)
of patients. Hyphema was found to be the most common
intraoperative complication in 12.7% (9/71) of patients,

followed by incomplete cortical cleanup at 1.4%

(1/71). There were no serious complications such as
lens subluxation, posterior capsule rupture, or vitreous
loss in this case series. There were a few transient
minor immediate post-operative complications. On
the first post-operative day, 26.8% of patients (19/71)
had corneal edema, while 8.5% (6/71) experienced
post-operative hyphema. None of the hyphema

required intervention. No significant intraoperative
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complications, such as posterior capsule rupture,
vitreous loss or zonular dialysis, retinal detachment,
corneal decompensation, or endophthalmitis, were
observed during the study period. The surgical times,
intraoperative difficulties, and complications, along
with post-operative complications, are summarized in
Table 2.

Patients achieved good visual results after MSICS.
At two weeks, 94.4% (67/71) of patients had (UCVA)
> 20/70, while 97.2% (69/71) experienced (BCVA)
> 20/70. At the six-week follow-up, 97.2% (69/71)
of patients with UCVA > 20/70 and 100% (71/71) of
patients with BCVA showed an improvement (Table 3).
At the two-week follow-up, the mean post-operative
astigmatism was -1.25 £ 0.81D. At the six-week follow-
up, the mean keratometric astigmatism was -1.14 +
0.91D (Table 3).

Discussion

Modern-day cataract treatment comprises phaco-
emulsification and MSICS. Both phacoemulsification
and MSICS give excellent visual outcomes with
low complication rates, but the cost of MSICS is
substantially lower. The MSICS with Ruit’s technique is
a high-quality procedure that achieves excellent clinical
outcomes with a low rate of cataract complications in
developing countries. The present study demonstrates
the favorable outcomes achieved with the modification
of this technique.

A good surgical outcome after cataract surgery,
according to the WHO, is a BCVA greater than or equal
to 20/60 Snellen. In the present study, the patients
achieved good visual results after MSICS. The findings
revealed a BCVA >20/70 in 100% (71 /71) at the six-
week follow-up. The results of visual outcomes in this
study are similar to those reported in previous works.

Vettorazzi reported that 96.4% of patients had a good

outcome as defined by the WHO?. These results were
similar to those reported by Waghmare (98%)'°, Gogate
(98.36%)"!, Ruit (98%)8, Venkatesh R (98.2%)¢, and
Rathi (100%)'2.

At the six-week follow-up, the mean post-
operative astigmatism was -1.14 £ 0.91D (Table 3).
This is more than the 0.86 £+ 0.62D reported by Kongsap
P!3. Mean surgical-induced astigmatism reported in the
literature following MSICS ranges from 0.8D (Ruit et
al.)’, 1 D (Muralikrishnan et al.)'%, and 1.2 D (Gogate
et al.)!.

Besides the effectiveness of surgery for the
improvement of visual acuity, the rate of complications
in the perioperative and post-operative period in this
study did not differ much from that reported in previous
research. The present study found hyphema to be the
most common intraoperative complication, with an
incidence of 12.7% (9/71).

Common early post-operative complications
were corneal edema and hyphema, which improved
within two weeks. The findings reveal that corneal
edema was encountered in 26.8% (19/71) of patients.
Transient corneal edema has been reported in previous
studies: 2.18% (Kamonporn et al.)'s, 4.5% (Gogate et
al.)", 7% (Gogate et al.)'®, 10.2% (Venkatesh et al.)"”,
and 29% (Cook et al.)'8. The author suggests that the
causes of this corneal edema were excessive nuclear
manipulation, excessive irrigation-aspiration, and
viscoelastic retention. Nucleus delivery techniques
involving considerable manipulation in the anterior
chamber, such as the lens loop method, require the
repeated injection of ophthalmic viscosurgical devices
(OVD) to maintain a distance from the corneal
endothelium and prevent endothelium damage. All
OVD should be completely removed at the end of the
procedure.

In the present study, the incidence of post-
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operative hyphema was 8.5% (6/71). Kamonporn et
al.’ reported 4.35% of hyphema, Sharma U et al.
5.5%", Kongsap 6.2%"3, while Ruit et al. reported a
29.6% incidence of minor post-operative hyphema®.
One possible reason for the number of patients with
intraoperative and post-operative hyphema in the
present study compared to other studies could be due
to the deep tunnel and scleral pocket incision. A proper
depth of scleral tunnel, adequate treatment with an
electric cauterization, and if a bleeding was identified
intraoperatively, anterior chamber formation with a
large air bubble and suturing of the wound may account
for the low incidence of post-operative hyphema. In the
present study, no serious surgical complications were
found.

The advantage of this study is that it is prospective,
involving one surgeon and a single surgical technique.
However, one limitation is the absence of long-term
follow-up to assess visual acuity and post-operative
astigmatism. A prospective study with a larger sample
size and the evaluation of long-term visual acuity and

post-operative astigmatism is recommended.

Conclusion

The present study demonstrates the favorable
outcomes achieved with MSICS using the Modified
Ruit technique. This high-quality procedure achieves
excellent clinical outcomes with a low rate of
complications and may be the preferred technique for

cataract surgery in developing countries.
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Intracameral Anaesthetic Mydriatics as Adjuvant
Aids in Small Pupil Cataract Surgery to Reduce the
Use of Pupillary Expansion Devices: A Randomized
Prospective Cohort Study from Central Kerala, India

Merine Paul, MS, DNB, FAICO

Abstract

Aims: To determine if intracameral anesthetic mydriatics (ICAM) can improve pupillary dilatation and reduce
the use of pupillary expansion devices (PED) in small pupil cataract surgery.

Material and Methods: A randomized prospective cohort study of 94 patients who met the inclusion criteria was
conducted in a private hospital setting in Central Kerala. Patients were randomized into two groups A and B, with Group
A given intracameral “Phenocaine Plus” prior to capsulorhexis and none given in Group B. Pupillary measurements were
taken at preoperative, start of surgery, post “Phenocaine Plus” injection, post-hydrodissection, post-phacoemulsification
and post-IOL implantation stages of surgery. The demographic and clinical data collated were subject to statistical
analysis.

Results: Thirty-six (75%) patients in Group A dilated to 6 mm or beyond, prior to capsulorhexis with the use of
ICAM. This advantage in pupillary dilation was present in all stages of the surgery at statistically significant levels. The
use of PED did not vary significantly between the groups. Group B had more intraoperative complications compared
to group A, but the difference was not statistically significant.

Conclusions: ICAM as an adjuvant in small pupil cataract surgery helps to dilate and maintain dilation of the
pupil at all stages of surgery. ICAM did not significantly impact the use of PED in this study, however, multicenter
studies with a larger pool of cataract surgeons are required to further explore the lack of
difference.

Key words: intracameral anesthetic mydriatics, small pupil cataract surgery, Phenocaine Plus, pupillary expansion

devices.

Ophthalmology Department, Trinity Eye Hospital, Thrissur, India
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Introduction

Small pupil cataract surgery is one of the
last frontiers of safety in phacoemulsification.
Pharmacological aids in the form of topical eye drops,
intracameral injections and mechanical aids like pupil
expansion devices (PED) and stretch pupilloplasty are
available to overcome the difficulties of small pupil
cataract surgery. There will be inter-surgeon variations
in the skill required to safely navigate small pupil
cataract surgery, but guidelines on the management of
small pupils are not clear. Anecdotal evidence suggests
that intracameral anesthetic mydriatic (ICAM) agents
may act as pharmacological adjuvants to regular topical
dilating drops used preoperatively and can help to
further dilate the poorly dilating pupil during surgery.
They are also used to manage unexpected intraoperative
miosis during the procedure.

Mydrane (Laboratories Thea, Clremont-Ferrand,
France) is an intracameral anesthetic and dilating agent
that was introduced in Italy in 2016, as an alternative
to mydriatic drop instillation in cataract surgery. It
consists of a standardized combination of tropicamide
0.02%, phenylephrine 0.31% and lidocaine 1.0%". Its
safety and efficacy have been demonstrated by multiple
studies and a phase 3 multicenter clinical trial.>*. A
similar combination of agents has been introduced
in India under the brand name “Phenocaine Plus” (1
ml, Entod Pharma, Gujarat, India). Most studies on
Mydrane and Phenocaine demonstrate the ability of
this drug cocktail to dilate normal pupils when used
intracamerally. Their equivalence with topical dilating
drops in ensuring adequate dilatation perioperatively
has been established’. Various studies have shown the
safety of ICAM in complicated cases and pediatric
cataract surgery>’. However, there is a lack of literature
on whether this drug cocktail can be used effectively
in small pupils and whether it aids in the surgery of

cataractous eyes with poor dilatation. Most of the

studies on Mydrane were designed to show equivalence
with topical dilating agents and hence small pupils (any
pupil less than six mm) on preoperative evaluation
were considered as exclusion criteria, and therefore
not included in any of the studies®*. Similarly, eyes
with the possibility of inconsistent mydriasis like
Intraoperative Floppy Iris Syndrome (IFIS) were also
part of the exclusion criteria of many studies®. Hence
no study has thus far supported the claim of ICAMs
being helpful for small pupil cataract surgery.

In this manuscript, we report the results of a study
that aimed to explore whether ICAM can be used as
adjuvant dilating agents in small pupil cataract surgery
to reduce the use of pupil-expanding devices in these
surgeries. The secondary aim was to estimate the
percentage of small pupils dilating to 6 mm or beyond
with ICAM.

Material and Methods

Consecutive patients who were referred for
cataract surgery by the operating surgeon (OP) at
two Ophthalmic hospitals in Central Kerala, between
15t January 2022 to 30" March 2022, were selected.
All patients underwent detailed preoperative workup
including a dilated fundus examination, at least two
days prior to the day of surgery to prevent pupillary
fatigue. The study included subjects who had < 6
mm of pupil dilation (measured on the slit lamp)
at 30 minutes after instillation of a single drop of
Tropicamide 1% repeated three times every 10 minutes
along with one time instillation of Phenylephrine 10%
eye drop. Uncomplicated cataracts of all grades with
poor pupillary dilation were included in the study.
Patients with a history of trauma with evident damage
to pupillary margins or subluxation/dislocation of
the lens, corneal diseases, chronic uveitis with any
signs of posterior synechiae and retinal pathologies

were excluded from the study. Subjects that met the
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eligibility criteria were randomized to either the control
group or the intervention group using a computer-
generated randomization schedule after obtaining
informed consent. The sample size for the study was
estimated as 47 subjects in each group for 90% power
and a two-sided alpha of 0.05 based on the proportion
of subjects that needed expanders in both groups in
a pilot study. The study protocol that adhered to the
tenets of the Declaration of Helsinki was approved by
the institutional ethics committee.

All patients underwent identical preoperative
management including topical antibiotics and NSAID
drops in the eye to be operated, three times a day
for two days prior to surgery. All the patients were
dilated an hour prior to surgery with topical dilating
drops (Tropicamide 1%, Cyclopentolate 1% and
Phenylephrine HCI 10%) on the day of surgery.
Patients in group A were administered intracameral
Phenocaine 0.2 ml at the pupillary plane just before
starting capsulorhexis. The size of the pupil before and
after injection was measured with Castroviejo calipers.
Routine phacoemulsification was done if the pupil
dilated to > 6 mm. Zyonate Injection (14 mg Sodium
Hyaluronate Ophthalmic Solution, Zydus Cadila.
India), a high molecular weight viscoelastic, was used
to maintain the pupil size if the pupil remained between
4.5t0 6.0 mm. Pupillary dilating devices like Iris Hooks
(Appasamy Associates, India) or B-Hex Pupil Expander
(Med Invent Devices, India) were used to dilate the
pupil if the pupil size became 4.5 mm or less. Stretch
pupilloplasty was done to dilate the pupil mechanically
in select cases. Pupillary measurements were also taken
after hydrodissection when the pupil size normally
tends to decrease. Final pupillary measurements were
done at the end of phacoemulsification of the nucleus
and after IOL implantation.

In group B, Phenocaine Plus was not used

despite pupil size reducing to less than 6 mm. High

molecular weight viscoelastic, Zyonate Injection,
was used to maintain pupil size. However, pupillary
expansion devices were employed to keep the pupil
at an adequate size if the pupil size reduced to 4.5
mm. Pupillary dilation was measured at the same
points during the stages of surgery as in Group A. In
both groups, the rigidity of the pupils was noted by
inducing slight mechanical pressure using viscoelastic
in the anterior chamber and expansion, if any, was
measured. Other parameters measured included the
size of the capsulorhexis (as smaller pupils tend to
reduce the size of the capsulorhexis inadvertently)
and the amount of epinuclear material remaining at
the end of phacoemulsification of nucleus, which is
also an indirect indication of the grade of difficulty
in operating on small pupils. Other variables noted
were total phaco time, grade of the hardness of the
nucleus, intraoperative complications and immediate
postoperative complications. Systemic and ocular
comorbidities were noted in both groups. Broad groups
of medications used by the patients were recorded.
Ease of surgery from the surgeon’s perspective was
recorded at end of surgery. and graded on a scale of
0 to 4 with 0 indicating a routine case with no stress
and 4 indicating a case that could not be completed to
satisfaction. Patients were asked to grade their comfort
during surgery, in the immediate postoperative phase
(within 10 minutes of returning to their rooms) to get
accurate data and prevent dissociative amnesia from
clouding their judgement. They were specifically asked
about pain in the eye or orbital area and responses were
graded on a 4-point ordinal scale, with 0 indicating no
pain or discomfort and 4 indicating severe pain.
Primary and secondary outcomes of interest
included a reduction in the use of PED, if any, with
the use of ICAM and estimation of the proportion of
subjects with eyes dilated to 6 mm or beyond with the
use of ICAM. Data were entered into an MS Excel
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spreadsheet and exported to the statistical software
STATA version 12.0 (college station, Tx, USA) for
statistical analysis. Continuous data were expressed
as mean (SD) and compared using a student's #-test.
Categorical variables were expressed as proportions
and compared using the chi-square test or Fisher’s
Exact test as appropriate. A p-value < 0.05 was

considered statistically significant.

Results

The study enrolled 94 subjects including 48
subjects in the Phenocaine group and 46 subjects in
the control group. The mean age of patients in Group
A was 70 £ 9.3 years and 69 + 7.3 years in Group B.
Table 1 presents the baseline clinical and demographic
details of both groups. The pupil sizes measured at
various stages during the surgery are shown in Table
2 and Figure 1, 2 and 3.

Table 1 Baseline characteristics of the “Phenocaine Plus” group (Group A) and the control group (Group B)

Characteristics Subgroups Group A (n =48) Group B (n = 46)
Age £ SD - 69.97 +£9.36 69.02 +7.29
Gender (%) M 23 (47.92) 24 (52.17)
F 25 (52.08) 22 (47.93)
Laterality (%) RE 28 (58.33) 29 (63.04)
LE 20 (41.67) 17 (36.96)
VA (%) 6/9 —6/12 3(6.25) 8(17.39)
6/18 — 6/24 15 (31.25) 9(19.57)
6/36 — 6/60 11 (22.92) 10 (21.74)
< 6/60 19 (39.58) 19 (41.30)
Nucleus Grade (%)
1 10 (20.83) 15(32.61)
2 19 (39.58) 20 (43.48)
3 11 (22.92) 6 (13.04)
4 8 (16.67) 5(10.87)
Elastic/rigid pupils (%)
Elastic 23 (47.92) 32 (69.57)
Rigid 25 (52.08) 14 (30.43)
Comorbidities (%)
Hypertension 27 (56.3) 22 (47.8)
Diabetes 26 (54.1) 19 (41.3)
Dyslipidaemia 8 (16.6) 9(19.6)
IHD 8 (16.6) 6 (13.0)
Thyroid disorders 2(4.2) 4(8.7)
COPD 4(8.3) 5(10.8)
BPH 4(8.3) 6 (13.0)

(SD- Standard Deviation, RE -Right Eye, LE- Left Eye, VA- Visual Acuity
Snellen’s), IHD- ischemic Heart disease, COPD- Chronic Obstructive Pulmonary Disease, BPH- Benign Prostatic Hypertrophy)
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Table 2 Distribution of pupil sizes from preoperative assessment to the end of surgery in the “Phenocaine Plus” group

(Group A) and the control group (Group B)

Pupil Size Group A (N=48) Group B (N=46) p Value

(mm) Mean SD 95%CI Mean SD 95%CI

Preoperative 5.03 0.69 4.8-5.2 5.32 0.59 5.1-5.5 0.03*

Start of surgery 5.57 0.68 5.4-5.8 5.84 0.64 5.6-6.0 0.06*

Post-hydrodissection/

capsulorhexis 5.62 0.62 54-5.8 5.41 0.48 5.2-5.5 0.63 (A) **
<0.001(B) **

Post-phacoemulsification 5.80 0.75 5.5-6.0 5.58 0.62 5.3-5.7 0.04(A) **

0.03(B) **

Post-IOL insertion 5.52 0.78 5.3-5.8 5.16 0.77 49-53 0.65(A) **

<0.001(B) **

'SD- Standard Deviation, CI-Confidence Interval, IOL- Intraocular lens,
p — Value by : Two-sample t test in preoperative and start of surgery assessments (*)

: Paired t test for comparing start of surgery pupils with post-hydrodissection, Post-phacoemulsification and Post-IOL insertion

pupils. ( **)
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Figure 1 Comparison of pupil sizes in mm at preoperative evaluation to that at start of surgery after intensive topical dilatation
in Group A (n = 48) and B (n = 46).
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Figure 2 Representation of pupil size in mm in Group A (n = 48) after injection of Phenocaine at pupillary plane.
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Figure 3 Comparison of pupil sizes in mm in Groups A (n = 48) and B (n = 46) at various stages of surgery.
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Group A had more rigid pupils (n =25, 52.08%)
as compared to Group B (n = 14, 30.43%) (p = 0.03).
This finding was reflected in the mean expansion in the
two groups, where Group A pupils had a mean pupillary
size 0f 5.72 + 0.72 mm versus 6.05 = 0.66 mm in Group
B, after injection of viscoelastic prior to capsulorhexis
(p = 0.03). Significantly, 36 (75%) of the patients in
Group A dilated to 6.0 mm or more after injection of
Phenocaine prior to capsulorhexis (Figure 2). The mean
capsulorhexis size was 5.13 + 0.37 mm in Group A and

5.11 +£0.31 mm in Group B and the difference was not

statistically significant.

The use of PED did not differ significantly between
the two groups (Table 3). The proportion of subjects
without epinuclear remnants after phacoemulsification
did not differ significantly between the two groups (n
=42, 87.5% in Group A and n = 38, 82.61% in Group
B). The average total phaco time in Group A was 88.1
+0.64 seconds and 74.6 + 0.59 seconds in Group B.
Patient and surgeon comfort level during surgery also
did not vary significantly between the groups (Table
3).

Table 3 Outcome Measures of the “Phenocaine Plus” group (Group A) and the control group (Group B)

Outcomes Subgroups Group A Group B Fisher’s exact test
n =48 (%) n =46 (%)
Use of PED B Hex 1(2.08) 1(2.17)
Iris Hooks 5(10.42) 5 (10.86) 1.0
Stretch 1(2.08) 0
Pupilloplasty
Surgeon comfort (grade) 0 40 (83.33) 41 (89.13)
1 6 (12.50) 2(4.35)
2 1(2.08) 2(4.35) 0.613
3 1(2.08) 1(2.17)
Patient comfort (grade) 0 38(79.17) 35(76.09)
1 5(10.42) 9(19.57) 0.296
2 5(10.42) 2(4.35)

iPED: Pupillary expansion device, Surgeon comfort grades: 0- routine case/no stress, 1- mildly challenging case, 2- moderately challenging case, 3- highly

challenging case, 4- case could not be completed to satisfaction.

Patient comfort grades: 0- no pain/discomfort, 1- no pain but mild discomfort, 2- mild pain, 3- moderate pain, 4- severe pain.

There were no major intraoperative complications
in both groups, with 4 (8.33%) in Group A and 11
(23.91%) in Group B having iris touch, which was
the most common reported complication. Other
complications included iris prolapse and pupillary
sphincter damage in 2 (4.2%) in Group A and 3 (6.5%)
in Group B and 3 (6.25%) in Group A and 2 (4.34%)
in Group B respectively. IFIS was reported in 1 (2.1%)
and 5 (10.8%) patients in Group A and B respectively.

Discussion

Prevalence of small pupils in the general
population is not well documented, but a study from
Greece, has reported a prevalence of 6.8% small pupils
in patients coming for cataract surgery’. Another
study from rural India shows that 22.1% of cataract
surgery patients have pseudoexfoliation and small
pupils during surgery is the commonest complication'

Using a pharmacological agent is usually easier and
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safer than mechanical devices to dilate the pupil in
most cases of cataract surgery. The use of mechanical
devices adds to the time taken for surgery and requires
an additional skill set on the part of the surgeon, for
learning to insert the device and safely remove it at
the end of surgery. From the patient’s point of view,
there may be a marginal reduction in the safety due to
multiple openings into the anterior chamber in case
of iris hooks, pupillary sphincter damage, potential
damage to the cornea, and risk of an anterior capsular
tear with all types of pupillary expanders''. From
the nurse’s perspective, it gives additional work in
preparing a patient for surgery and can disrupt the
workflow of the operation schedule due to inadequate
dilatation delaying the surgical queue. The use of
pharmacological agents can also positively impact
the budget model for hospitals looking to optimize
the costs of surgery'?. A downside to pharmacological
agents is potential contamination but this is a negligible
risk given the safety of the current generation of
intracameral agents!!. A few retrospective studies in
patients receiving intracameral phenylephrine and
ketorolac combinations during surgery seems to suggest
a reduction in the use of PED'*!, This study however
does not show a significant difference in the use of
PED with ICAM even in small pupil cataract surgery.
This could have been due to the confounding factor
introduced by the higher percentage of rigid pupils in
Group A, (Table 1).

In busy operation theatres with high volume of
cataract surgeries, it may be difficult to distinguish
between inadequate pupil dilatation due to preexisting
pathology or inadequate dosing of dilating drops. Even
with standard preoperative assessment, evaluation of
pupils may err on the side of poor dilation as seen in
this study (Table 2). The unpredictability of time to
mydriasis can lead to the use of rescue mydriatics in

15 to 18% of surgeries'. Intensive dilatation on the

day of surgery can improve dilation results as seen by
the data on pupil size at the start of surgery compared
to preoperative pupil size measurements, (Figure 1).
However, it is significant that Group A (Phenocaine
group) patients who had smaller pupils preoperatively
and a higher percentage of rigid pupils with poorer
expansion did show expansion to 6 mm or more in 75%
of the cases (Figure 2), indicating higher efficiency with
ICAM.

The measurements of pupils at various times
during the procedure as in, post-hydrodissection, post
nucleus removal and post-IOL implantation all showed
significant improvement and consistent pupil dilatation
in the Phenocaine Group. The pupil size showed a
significant reduction at the end of hydrodissection
when compared to the start of surgery in Group B
p < 0.001). Mean pupil size was 0.04 mm larger
in Group A, as compared to a 0.42 mm reduction
in pupil size in Group B, when measured between
start of surgery to end of hydrodissection. Similarly,
comparing pupil measurements at the start of surgery
to the post-phaco pupil size also revealed significant
differences between both groups. In Group A the mean
pupil size was 0.22 mm (p = 0.004) larger at the end of
phacoemulsification as compared to the size at the start
of surgery. In Group B, the mean pupil size was 0.26
mm (p = 0.03) smaller when measured at the same point
during surgery (Figure 3, Table 2). The measurements
at the end of IOL implantation also revealed significant
differences between both groups. Compared to the
start of surgery, Group A had a mean reduction of 0.05
(SD-0.78) mm (p = 0.65) in pupil size as opposed to
0.67 (SD-0.86) mm (p < 0.001) in Group B after IOL
implantation (Table 2).

This is an indication that ICAMs can improve
safety in small pupil cataract surgery. Intraoperative
complications, though mild, were more in Group B

with iris touch and IFIS reported in larger numbers in
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this group. The slightly longer phaco time in Group A
is explained by the higher number of harder Nucleus in
group A. However, these findings were not statistically
significant.

Patient comfort and surgeon comfort during the
procedure were similar in both groups. This may be due
to the operating surgeon experience which played a role
in dealing with challenging situations and the threshold
for using PED may vary between surgeons. Both patient
comfort and surgeon comfort were subjective variables
which were largely dependent on the surgeon’s skill.
The operating surgeon was not masked to the use
of ICAMs and there was only a single surgeon’s
perspective in this study, which are limitations. A larger
study in a multi-center setting and with a larger cohort
of surgeons can help generate more evidence on the

role of ICAMs in small pupil cataract surgery.

Conclusions

This study has shown that the use of ICAM as
adjuvants in small pupil cataract surgery is warranted
as pupil diameters in 75% of patients dilated to 6 mm
or beyond at all stages of the procedure, ensuring safe
surgery. Use of PED did not vary significantly in this
study but a larger study is needed to further explore the
impact of ICAM on PED use.
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Clinical Characteristics, Diagnosis, and Treatments

of Pediatric Nystagmus

Pittaya Phamonvaechavan, MD', Rawi Jongpipatchai, MD!, Supathida Jiamsawad, MD!

Abstract

Objective: To report the clinical characteristics, types, causes, and management of pediatric nystagmus diagnosed
over a 15-year period.

Patients and Methods: A retrospective study was conducted on pediatric patients under the age of 18 years old who
were diagnosed with nystagmus at Siriraj Hospital from 2005 to 2019. The patients’ demographic data, characteristics,
causes, and treatments of nystagmus were collected.

Results: A total of 328 patients were enrolled. The median age at diagnosis was 1.8 years, with 180 male patients
(54.9%). The most prevalent cause was nystagmus associated with retinal or optic nerve abnormalities (42.4%),
followed by idiopathic infantile nystagmus syndrome (INS, 17.7%), and nystagmus associated with anterior segment
abnormalities (11.6%). Idiopathic INS was more common in Down’s syndrome (37.5%) than in non-Down’s syndrome
patients (14.3%). Among the electroretinogram (ERG) results for nystagmus associated with retinal or optic nerve
abnormalities, 83.7% were abnormal. Treatments varied by cause, with isolated refractive correction being the most
common (40.5%). Nystagmus from central nervous system (CNS) tumors had the highest rate of surgical treatments
(85.7%). while nystagmus associated with anterior segment abnormalities often required multimodal treatments (34.2%).

Conclusion: This study offers insights into the characteristics, prevalence, and treatment of pediatric nystagmus
within a tertiary care hospital in Thailand. The primary cause identified was nystagmus associated with retinal or
optic nerve abnormalities. ERG is recommended in uncertain diagnosis cases or when retinal function is questionable.
Treatment modalities are determined by the underlying causes of nystagmus, with refractive correction being the most

commonly employed approach across all causes.

Keywords: eye movement disorders; congenital nystagmus; idiopathic infantile nystagmus; electroretinogram;

infantile nystagmus; pediatric ophthalmology
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Introduction

Nystagmus stands as a significant pediatric
eye problem, denoting an involuntary oscillation of
eye movement affecting either one or both eyes. It
can be a pendular or jerk type and manifest at any
stage of life. Some patients present as congenital or
infantile nystagmus in early childhood, while others
may experience its onset at a later time (acquired
nystagmus). Prior investigations have estimated the
prevalence of childhood nystagmus to range between 1
in 1,000 and 1 in 500,000 cases, predominantly reported
in European nations and certain Asian populations.'

This condition can be categorized into physio-
logical or pathological nystagmus. Pathological
nystagmus, in particular, originates from a range
of abnormalities within the visual pathway. These
encompass instances of nystagmus associated with
anterior segment abnormalities, retina or optic nerve
abnormalities, neurological pathologies, and the
presence of central nervous system (CNS) tumors.
These structural irregularities significantly impair the
eyes' ability to focus on visual stimuli. Furthermore,
a connection has been established between nystagmus
and various developmental disorders, including but
not limited to Down's syndrome, Noonan syndrome,
fetal alcohol syndrome, and septo-optic dysplasia
(de Morsier syndrome)’®. Studies have indicated
nystagmus prevalence in Down’s syndrome, ranging
from 5% to 30%®'°. Despite the generally benign
nature of childhood nystagmus and its usual lack of
oscillopsia'!, it requires thorough neurological scrutiny
and comprehensive imaging workups®. Acquired
nystagmus often necessitates additional investigations,
such as neuroimaging techniques, to rule out severe or
life-threatening etiologies.

Treatment modalities for nystagmus depend on the
distinctive pathology unique to each patient, offering

a spectrum of interventions, including glasses, eye

drops, oral medications, or surgical procedures. Ocular
surgery primarily aims for two objectives. First is to
enhance vision and diminish the severity of nystagmus,
which is often accomplished through procedures such
as cataract surgery. Second is to correct the null point
of nystagmus to mitigate abnormal head postures'>!3.

Hence, the ability to distinguish between various
types of pediatric nystagmus becomes crucial, given
the distinct etiologies and corresponding management
approaches associated with each type. This study aimed
to investigate the clinical characteristics, causes, and
treatment modalities of pediatric nystagmus in patients
at Siriraj Hospital in Thailand, specifically focusing
on cases diagnosed over a 15-year period through the
retrospective analysis of medical records of individuals

aged 18 years old or younger.

Patients and Methods

This investigation received ethical endorsement
from the Human Research Protection Unit, Faculty of
Medicine Siriraj Hospital, Mahidol University, in strict
adherence with the Declaration of Helsinki guidelines.
The research scrutinized the medical records of indi-
viduals under 18 years old diagnosed with nystagmus at
Siriraj Hospital, a tertiary care institution, from January
2005 to December 2019. Patients with physiologic
nystagmus and those subsequently diagnosed with
saccadic eye movement disorders or other abnormal
eye movements were excluded.

Comprehensive data were collected from the date
of the initial diagnosis to the most recent visit in 2019 at
the end of the study period. The recorded demographic
variables encompassed sex, onset of the disease, age
at diagnosis, underlying diseases, family history of
nystagmus, presence of genetic disorders, visual acuity
(VA), nystagmus characteristics, causes, and treatment
modalities. The causes of nystagmus were categorized

into idiopathic infantile nystagmus syndrome
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(INS), nystagmus associated with anterior segment
abnormalities, retinal or optic nerve abnormalities,
neurological diseases, tumors of the central nervous
system (CNS), and latent or manifest latent nystagmus
(LN/MLN). Treatment options for nystagmus were
systematically classified into three primary categories:
surgery, medication, and refractive correction. Surgery
embraced various operative interventions, such as
neurologic and ocular procedures; while medication
referred to pharmaceutical interventions, and refractive
correction involved the application of glasses, prisms,
and contact lenses. All data were analyzed using SPSS
(Statistical Package for Social Science) version 18. The
interpretation of the collected data relied on descriptive

analysis.

Table 1 Baseline characteristics of the 328 enrolled patients

Results

In total, 328 patients were included in this
study, with 21 patients excluded due to missing exact
nystagmus onset. Consequently, age at diagnosis was
employed for enrollment, resulting in a median age
at diagnosis of 1.8 (0.5, 7.0) years old, and a male
prevalence of 54.9%. The majority of patients (91.8%)
displayed binocular involvement, as depicted in Table
1. Neurological conditions were identified as the
underlying cause in approximately 25.3% of patients,
including nystagmus patients diagnosed with CNS
tumors, other defined neurological disorders, cases
with no definitive diagnosis, and LN/MLN.

Characteristics n (%)
Sex

Male 180 (54.9)

Female 148 (45.1)
Age year, Median (IQR)

at diagnosis 1.8 (0.5, 7.0)

at onset 0.5(0.2,2.5)
Underlying disease

No known underlying disease 196 (59.8)

Down’s syndrome 48 (14.6)

Neurological disease 83 (25.3)

Others 1(0.3)
Eye involvement

Monocular 27 (8.2)

Binocular 301 (91.8)
Family history of nystagmus, (n = 150)

Absent 130 (86.7)

Present 20 (13.3)

** Abbreviation: IQR, interquartile range.
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As listed in Table 2, the causes of nystagmus were
as follows (in descending order): nystagmus associated
with retinal or optic nerve abnormalities (139, 42.4%),
idiopathic INS (58, 17.7%), no definitive diagnosis (43,
13.1%), nystagmus associated with anterior segment
abnormalities (38, 11.6%), neurological disease (25,
7.6%), LN/MLN (18, 5.5%), and CNS tumor (7,
2.1%). Across all nystagmus causes, a prevailing trend

indicated horizontal nystagmus was the most common
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directional manifestation, while vertical nystagmus was
least presented. Additionally, the pediatric nystagmus
characteristics in this study were recorded in 97 patients
(29.6%), comprising jerk nystagmus (62, 63.9%),
pendular nystagmus (30, 30.9%), and a combination of
jerk and pendular nystagmus (5, 5.2%). Abnormal head
positions were identified in 84 subjects (25.6%), with
head turn being the most frequent position (57.1%).

Table 2 Age at diagnosis, nystagmus direction, and ERG in different causes of nystagmus.

Causes of nystagmus (n = 328 patients)

Anterior  Retina or optic  Idiopathic LN/MLN CNS tumor Neurologic No definite
segment nerve INS diagnosis
abnormalities abnormalities
n (%) 38 (11.6) 139 (42.4) 58 (17.7) 18 (5.5) 7(2.1) 25(7.6) 43 (13.1)
Age, Median (IQR)* 1404,6.1) 13(04,40) 25(0.7,7.7) 3.8(14,93) 12.0(4.7,147) 1.3(0.7,12.8) 2.0(0.5,8.0)
Nystagmus directions (%)
n (%) 18 (47.4) 93 (66.9) 49 (84.5) 7(38.9) 4(57.1) 14 (56.0) 25 (58.1)
Horizontal 71.8 78.5 89.8 100.0 100.0 50.0 84.0
Vertical 5.6 43 2.0 0.0 0.0 14.3 4.0
Torsional 5.6 43 4.1 0.0 0.0 14.3 8.0
Mixed 11.1 129 4.1 0.0 0.0 21.4 4.0
ERG
Abnormal, n (%) 0 43 (60.6) 16 (22.5) 0 0 6(8.5) 6 (8.5)
ERG, n (%valid) 0 36 (83.7) 1 (6.3) 0 0 0 0
Abnormal head position, n (%) 4 (10.5) 30 (21.6) 29 (50.0) 4(22.2) 2(28.6) 7(28.0) 8 (18.6)

*Age at diagnosis (year).

Abbreviation: INS; infantile nystagmus syndrome, CNS; central nervous system, IQR; interquartile range, ERG; electroretinogram, LN/MLN; latent or

manifest latent nystagmus.

Regarding VA, among the cases where VA
measurement was possible, nystagmus associated with
CNS tumor exhibited the highest VA, where 7 out of
14 eyes (50%) had an optimal VA defined as 20/20 to
20/40.The majority of eyes with VA equal to or worse
than 20/200 were nystagmus associated with anterior

segment abnormalities (63.3%) and retina or optic

nerve abnormalities (60.8%). Additionally, 68.9% of
idiopathic INS patients demonstrated VA superior to
finger counting. On the contrary, in situations where VA
measurement was not possible, Idiopathic INS (97.1%),
anterior segment abnormalities (84.6%), and LN/MLN
(80.0%) demonstrated the highest three proportions

among patients that were able to fix and follow. The
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lowest assessment of infantile VA, characterized by
neither fixed nor follow responses, was most prominent
in nystagmus resulting from neurological diseases at
40.9%, affecting 9 out of 22 cases. (Table 5)

In terms of the results of the investigations
performed (Table 2), 37 out of 71 patients, who
underwent electroretinogram (ERG) (52.1%),
exhibited abnormal findings. Among patients with
abnormal ERG results, 97.3% were diagnosed with
nystagmus from retina or optic nerve abnormalities,
in which 36 out of all 43 ERGs performed in this

group (83.7%) were abnormal. Additionally, Down's
syndrome was diagnosed in 14.6% of the 328 patients.
Table 3 shows a higher prevalence of idiopathic INS
and no definite diagnosis in Down's syndrome (37.5%
and 37.5%) compared to non-Down’s syndrome
patients (14.3% and 8.9%, respectively). Furthermore,
an increased occurrence of LN/MLN was found in
Down's syndrome individuals (10.4%), as opposed
to the comparatively lower rate of 4.6% in the non-

Down’s syndrome counterparts.

Table 3 Causes of nystagmus in Down’s syndrome and non-Down’s syndrome patients (total = 328 patients)

Causes of nystagmus Number (%)
Non-Down’s syndrome Down’s syndrome
n =280 n =48

Anterior segment abnormalities 36 (12.9) 2 (4.2)
Retina or optic nerve abnormalities 134 (47.9) 5(10.4)
Idiopathic INS 40 (14.3) 18(37.5)
LN/MLN 13 (4.6) 5(10.4)
CNS tumor 7 (2.5 0
Neurologic 25 (8.9) 0

No definite diagnosis 25 (8.9) 18(37.5)

INS = infantile nystagmus syndrome, CNS = central nervous system, LN/MLN = latent nystagmus or manifest latent nystagmus.

Regarding the treatments in general, the nystagmus
patients required refractive correction (64.6%),
surgery (28.7%), and medication (16.5%). Overall,
isolated refractive correction was the most common
treatment modality employed in 40.5% of cases
in this series (Table 4). Also, surgical intervention
was most frequently performed in patients with

nystagmus caused by CNS tumors (6 of 7, 85.7%),

followed by those with nystagmus associated with
anterior segment abnormalities (28 of 38, 73.7%).
Patients with nystagmus associated with anterior
segment abnormalities most often required multimodal
treatments (34.2%), including surgical, medical, and
refractive interventions, while those with nystagmus
of no definitive diagnosis mostly required no definitive

treatment.
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Table 4 Treatments of different causes of nystagmus

Causes of nystagmus (n = 328 patients)

Overall Anterior Retina or  Idiopathic LN/MLN CNS tumor Neurologic No definite
segment optic nerve INS diagnosis

abnormalities abnormalities

n (%) 328 (100) 38 (11.6) 139 (424) 58 (17.7) 18 (5.5) 7(2.1) 25 (7.6) 43(13.1)
Single treatment
Surgery 19 (5.8) 4 (10.5) 322 1 (1.7) 4(222) 3(42.9) 2 (8.0) 2(4.7)
Medication 7 (2.1) 1 (2.6) 2 (14) 2(3.4) 1 (5.6) 01(4.0) 0
RC 133 (40.5) 4 (10.5) 70 (50.4) 29 (50.0) 8 (44.4) 08(32.0) 14 (32.6)
Combined treatments
Surgery & Medication 7 (2.1) 1 (2.6) 2 (14) 1 (1.7) 02(28.6) 01(2.3)
Surgery & RC 39 (11.9) 10 (26.3) 12 (8.6) 8 (13.8) 1 (5.6) 1(14.3) 3 (12.0) 4(9.3)
Medication & RC 11 (34) 2 (5.3) 5 (3.6) 1 (1.7) 1 (5.6) 00 2 (4.7
Medication, typo , Surgery & RC 29 (8.8) 13 (34.2) 10 (7.2) 3(52) 2(11.1) 001 (2.3)
No definite treatment 83 (25.3) 3(7.9) 35 (25.2) 13 (22.4) 1(5.6) 1(14.3) 11 (44.0) 19 (44.2)

INS = infantile nystagmus syndrome, CNS = central nervous system, LN/MLN = latent or manifest latent nystagmus, RC = refractive correction.

Table 5 Visual acuity of nystagmus categorized by causes

Causes of nystagmus (n = 656 eyes) , n (%)

Anterior  Retina or optic  Idiopathic LN/MLN CNS tumor Neurologic No definite
segment nerve INS diagnosis

abnormalities abnormalities

Total (eye), n (%) 76 (11.6) 278 (42.4) 116 (17.7) 36 (5.5) 14 (2.1) 50 (7.6) 86 (13.1)
Measurable VA
n (eyes) 49 189 80 26 14 28 47
VA >20 /40 4(8.2) 6(3.2) 8 (10.0) 5(19.2) 7 (50.0) 7(25.0) 6(12.8)
20/40 > VA > 20/100 3(6.1) 32(16.9) 32 (40.0) 11 (42.3) 1 (7.1) 11(39.3) 28 (59.6)
20/100 > VA > 20/200 11(22.4) 36 (19.0) 20 (25.0) 4(15.4) 1 (7.1) 3 (10.7) 8(17.0)
20/200 > VA > CF 17(34.7) 83 (43.9) 20 (25.0) 6(23.1) 4(28.6) 6 (21.4) 3(6.4)
Count fingers 1(2.0) 13 (6.9) 0 0 0 1(3.6) 0
Hand motion 4(8.2) 7 (3.7 0 0 0 0 1(2.1)
Light projection 3(6.1) 2 (L1.1) 0 0 0 0 0
Light perception 3(6.1) 5 (2.6) 0 0 1 (7.1) 0 1(2.1)
No light perception 3(6.1) 5 (2.6) 0 0 0 0 0
Infantile VA
n (eyes) 26 87 34 10 0 22 36
Fixed and followed 22 (84.6) 51(58.6) 33(97.1) 8 (80.0) 0 13 (59.1) 26 (72.2)
Fixed, not followed 0 4 (4.6) 0 2(20.0) 0 0 2(5.6)
Not fixed nor fellowed 4(15.4) 32 (36.8) 1(2.9) 0 0 9 (40.9) 8(22.2)
Phthisis bulbi
n (eyes) 1 2 2 0 0 0 3

INS = infantile nystagmus syndrome, CNS = central nervous system, LN/MLN = latent nystagmus or manifest latent nystagmus; VA = visual acuity ; CF = counting finger.
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Discussion

This study endeavored to delineate the clinical
characteristics, types, and treatments of nystagmus
in individuals below the age of 18, with a focus on
subdividing the cases based on their causes. While
the most predominant cause identified was nystagmus
associated with retinal or optic nerve abnormalities,
supporting an earlier study'4, our results revealed
notable deviations in the prevalence rates of the other
nystagmus subcategories. Specifically, our study
identified the most common causes in decreasing
order as: nystagmus associated with retinal or optic
nerve abnormalities (42.4%), idiopathic INS (17.7%),
and nystagmus associated with anterior segment
abnormalities (11.6%). In contrast, a study by Nash
et al. in 2017 reported different leading causes, with
nystagmus associated with retinal or optic nerve
abnormalities at 32.4%, idiopathic INS at 31.1%,
and manifest latent nystagmus (MLN) at 24%'.
The differing prevalence of nystagmus subtypes
between our study and Nash et al. may be attributed
to differences in study design and population source,
with our data derived from a tertiary referral center and
theirs from a community-based cohort. Additionally,
our study was conducted in an Asian-based population,
in contrast to the predominantly White population in
Olmsted County, which may contribute to differences
in the distribution of underlying etiologies.'*

Our findings regarding the direction of nystagmus
revealed that horizontal oscillation was the most
prevalent characteristic, consistent with those of
previous research'>. Additionally, various forms of
nystagmus, such as down-beat, torsional, periodic
alternating, and see-saw nystagmus, may be indicative
of diseases affecting the central connections of the
vestibular system'>'®. Interestingly, while vertical
nystagmus typically raises concerns on brainstem nuclei

and pathways that mediate vertical eye movement!'”?,

all patients with CNS tumors in our study exhibited
horizontal rather than vertical nystagmus. Notably,
among the nine patients who presented with vertical
nystagmus, 4 (44.4%) were ultimately diagnosed
with nystagmus associated with retinal or optic nerve
abnormalities. This finding underscores the need
to consider other ocular causes in the differential
diagnosis of vertical nystagmus, despite its traditional
association with CNS pathology.

An assessment of diagnostic modalities indicated
that ERG is preferable when the diagnosis is unclear
or the clinical presentations suggest retinal dystrophy.
Among our patients, 21.6% had ERG investigated.
Our study showed that 83.7% of the ERGs performed
in cases associated with retinal or optic nerve abnor-
malities yielded abnormal results, supporting the
recommendation for ERG to evaluate retinal function
in patients with normal structural retinal examinations.
Without ERG investigation, those 36 patients might
possibly be misdiagnosed as idiopathic INS. Prior
research also showed a high incidence of congenital
achromatopsia (29%) diagnosed by ERG, which
otherwise might be undiagnosed with early onset
nystagmus.'® Therefore, it is important to consider
performing ERG where the diagnosis is uncertain.
In our study, one (6.7%) idiopathic INS case had
an abnormal ERG result as mildly decreased retinal
function, which was not correlated with any specific
retinal degeneration or any other photoreceptor disease.

A significant observation pertained to Down's
syndrome, a genetic disorder associated with
nystagmus. Down’s syndrome is the most commonly
identified genetic disorder affecting multiple organ
systems, including ocular and visual abnormalities,
and has a reported association with nystagmus'**°. Our
study reports a higher prevalence of Down's syndrome
(37.5%) compared to previous research (9.7%), and

idiopathic nystagmus was found more frequently in
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Down's syndrome patients than those without Down's
syndrome. Additionally, our result showed a higher LN/
MLN in Down’s syndrome (10.4%) than in the non-
Down’s syndrome population (4.6%), supporting that
MLN is usually associated with Down’s syndrome?'.
LN/MLN is typically associated with binocular fusion
dysfunction resulting from childhood strabismus?.
Subgroup analysis further corroborated our findings,
revealing that 83.3% of our LN/MLN patients also
had a history of strabismus, thereby reinforcing the
connection between LN/MLN and strabismus.
Measurable VA assessments highlight that all
idiopathic INS and LN/MLN cases in our study
exhibited a VA better than counting fingers. This finding
may be attributed to the preservation of normal anterior
and posterior segment structures in these patients, which
likely contributes to the relatively better VA observed
in both idiopathic INS and LN/MLN. Fu et al. reported
the LogMAR VA of idiopathic INS patients aged more
than 2 years old as 0.29 + 0.25", corroborating the
trend of a VA superior to finger counting. However,
our investigation yielded a mean LogMAR VA of
idiopathic INS patients aged more than 2 years old of
0.68 +0.36. This discrepancy in visual acuity might be
attributed to differences in research methodology. Fu
et al. primarily calculated the value from binocular VA
with some monocular VA of the better eye in strabismic
patients. Conversely, our mean VA was derived from
isolated monocular VA assessments. Nonetheless,
despite the different VA calculation method, both our
research and that of Fu et al.'” emphasize the trend in
which idiopathic INS patients show VA better than
finger counting. Therefore, further investigation should
be considered in patients who are suspected of having
idiopathic INS with poor VA at initial presentation.
In discussing the treatment approaches, it is crucial
to note that the plan for addressing nystagmus is specific

to its etiology. Nystagmus from CNS tumors (85.7%)

and anterior segment abnormalities (73.7%) are the
two leading causes involving surgery in the treatment
plan. The specified surgical procedures encompass
brain surgery for CNS tumors, cataract surgery for lens
abnormalities, and muscle surgery designed to adjust
the null point for individuals experiencing abnormal
head positions. Beyond surgical options, alternative
choices, such as medications and refractive corrections,
are available for managing nystagmus. It is noteworthy
that refractive correction plays a substantial role in
the overall correction of nystagmus across various
causes. Specifically, approximately 40% of all patients
underwent isolated refractive correction, and 24%
more had refractive correction integrated into their
comprehensive treatment plan. This highlights the
significance of considering multiple modalities to
ensure a thorough and effective approach to addressing
nystagmus based on its underlying causes.

Despite these findings, it is crucial to acknowledge
certain limitations of our study, including the inadequate
sample size, recruitment methods, and missing data due
to the retrospective nature of the study. We mainly
retrieved the data from patients who were diagnosed
with nystagmus. However, latent nystagmus (LN),
usually found related to infantile strabismus, and
manifest latent nystagmus (MLN) are also commonly
associated with strabismus®!?. Therefore, some LN/
MLN cases who presented with strabismus were
not included in this study, resulting in much lower
number of LN/MLN cases in our study compared to
those in previous research!!. Also, our research was a
retrospective study, in which data were tracked back to
the patient’s first visit, some as far back as 18 years, with
some data such as details of nystagmus characteristics
and treatments missing. Additionally, there were 43
(13.1%) patients in the No definitive diagnosis group
due to an unclear diagnosis determination in their

medical records. However, the No definite diagnosis
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group showed some similarities with the idiopathic
INS group, such as the distribution of treatment
choices (Table 4) and VA (Table 5), suggesting that
some data regarding the distribution of nystagmus by
etiology may be underestimated relative to their true
prevalence. Lastly, the data in this study were collected
in a tertiary care hospital, in which cases were referred
from other local hospitals. Some patients might have
gone unreported at their primary care hospitals, so our
prevalence rates might deviate from the actual ones in

the population.

Conclusions

In conclusion, this study provides valuable
insights into the clinical characteristics, prevalence,
and treatments of pediatric nystagmus in a tertiary
care hospital in Thailand. The most common type
was nystagmus associated with retinal or optic nerve
abnormalities. In cases where the cause of nystagmus
is unclear, especially questionable idiopathic INS,
ERG investigation is recommended for diagnosis
confirmation. Treatments including surgery, medication,
and refractive correction depend on the causes of
nystagmus, with refractive correction was the most
common treatment modality used across all nystagmus
causes. This research contributes valuable information
to the understanding of pediatric nystagmus, prompting
further exploration and refinement of the diagnostic and

treatment approaches.

Conflict of Interest

The authors declare no conflict of interest.

References

1. Ehrt O. Infantile and acquired nystagmus in childhood.
Eur J Paediatr Neurol. 2012;16(6):567-72.

2. Forssman B, Ringner B. Prevalence and inheritance of
congenital nystagmus in a Swedish population. Ann
Hum Genet. 1971;35(2):139-47.

10.

I1.

12.

13.

. HeJ, Lu L, Zou H, He X, Li Q, Wang W, et al.

Prevalence and causes of visual impairment and rate of
wearing spectacles in schools for children of migrant
workers in Shanghai, China. BMC Public Health.
2014;14:1312.

Norn MS. Congenital idiopathic nystagmus. Incidence
and occupational prognosis. Acta Ophthalmol
(Copenh). 1964;42(4):889-96.

. Sarvananthan N, Surendran M, Roberts EO, Jain

S, Thomas S, Shah N, et al. The prevalence of
nystagmus: the Leicestershire nystagmus survey. Invest
Ophthalmol Vis Sci. 2009;50(11):5201-6.

. Stewart-Brown S, Haslum M. Partial sight and

blindness in children of the 1970 birth cohort at
10 years of age. J Epidemiol Community Health.
1988;42:17-23.

. Bertsch M, Floyd M, Kehoe T, Pfeifer W, Drack AV.

The clinical evaluation of infantile nystagmus: What to
do first and why. Ophthalmic Genet. 2017;38(1):22-33.

. Da Cunha RP, De Castro Moreira JB. Ocular

Findings in Down's Syndrome. Am J Ophthalmol.
1996;122(2):236-44.

Makateb A, Hashemi H, Farahi A, Mehravaran S,
Khabazkhoob M, Asgari S. Ocular alignment, media,
and eyelid disorders in Down syndrome. Strabismus.
2020;28(1):42-8.

Wagner RS, Caputo AR, Reynolds RD. Nystagmus in
down syndrome. Ophthalmology. 1990;97(11):1439-
44.

Penix K, Swanson MW, DeCarlo DK. Nystagmus in
pediatric patients: interventions and patient-focused
perspectives. Clin Ophthalmol. 2015;9:1527-36.
Dell'Osso LF, Flynn JT. Congenital nystagmus
surgery. A quantitative evaluation of the effects. Arch
Ophthalmol (Chicago, 111 : 1960). 1979;97(3):462-9.
Flynn JT, Dell'Osso LF. The effects of congenital
nystagmus surgery. Ophthalmology. 1979;86(8):1414-
27.

Nash DL, Diehl NN, Mohney BG. Incidence and
Types of Pediatric Nystagmus. Am J Ophthalmol.
2017;182:31-4.

. Abadi RV, Bjerre A. Motor and sensory characteristics

of infantile nystagmus. Br J Ophthalmol. 2002;86(10):
1152-60.



30

Thai J Ophthalmol Vol. 39 No. 1 Jan.-Jun. 2025

16.Leigh RJ, David SZ. Nystagmus Due to Vestibular

17.

18.

19.

Imbalance. 5th ed. Oxford, UK: Oxford University
Press; 2005.

Fu VL, Bilonick RA, Felius J, Hertle RW, Birch EE.
Visual acuity development of children with infantile
nystagmus syndrome. Invest Ophthalmol Vis Sci.
2011;52(3):1404-11.

Good PA, Searle AE, Campbell S, Crews SJ. Value of
the ERG in congenital nystagmus. Br J Ophthalmol.
1989;73(7):512-5.

Oster-Granite ML, Parisi MA, Abbeduto L, Berlin DS,

20.

21.

22.

Bodine C, Bynum D, et al. Down syndrome: national
conference on patient registries, research databases,
and biobanks. Mol Genet Metab. 2011;104(1-2):13-22.
Weijerman ME, de Winter JP. Clinical practice. The
care of children with Down syndrome. Eur J Pediatr.
2010;169(12):1445-52.

Papageorgiou E, McLean RJ, Gottlob I. Nystagmus in
childhood. Pediatr Neonatol. 2014;55(5):341-51.
Kushner BJ. Infantile uniocular blindness with bilateral
nystagmus. A syndrome. Arch Ophthalmol (Chicago,
111 : 1960). 1995;113(10):1298-300.



Phamonvaechavan P., et al. Clinical Characteristics, Diagnosis, and Treatments of Pediatric Nystagmus

N15ANEINASIZHANBUEZNINATLN N15IUIRY LAZNITINE
YB4l3ARINTZANLULAN

e

Pittaya Phamonvaechavan, MD!  Rawi Jongpipatchai, MD! Supathida Jiamsawad, MD!
s L% = o/ Q‘

NNYT AUTIVITT, W.U. 57 INWAUTE, W.U.! ANSAN WReNATER, W.U.'

unAnge:

Foaguszasd: Lemenudnvaeaedin Useian @i wasmsinvivedsaninszanludindildunisidedely
Y3981 15 Y

FWeindun19ide: msfnundeundwesioyauszung dnuas e wazmsinwvesiteildiunsidedeindu
Tsamnszanneusiy 18 U Alssne1unafisny sevined 2548 9 2562

wan1sAne: Sunudtelulasmsideianen 328 au fenedsegurayitaded 1.8 9 Taefiiemeane 180
8 (50.9%) auvgimnuinniigafelsaninsznniiiieadestuanuinunivessenvieduuszamn (42.4%) mudelse
mnszanitlimsuanmalumsn (17.7%) wazlsannszaniAeidestuanuiinundvessrumthuesnam (11.6%) laelse
mnszanilimnuamglumsnanansawdliveslugtasidunguennsanid (37.5%) wnndftheiliidungueinis
1] (14.3%) s idemnuin 83.7% vesfthelsanmnszaniiifedesiuamiiaunfvesaenvioidulssanmminuiing
mwiieUnAvesnduliliassn (electroretinogram; ERG) ﬂ’]i%lﬂ‘lﬁiiﬂw]ﬂi%ﬁ}ﬂ%ua@:ﬁUﬁ?LM@ Tnensudluanuiinung
yosranenifissesnafnduizilivesiian (40.5%) lsamnszananiesenlussuussamaiunans (central nervous
system; CNS) figmsnsinwsnemssindingaiian (85.7%) luvaiilsannszanilisrtosiumnuinunivesdiumiinves
AIRINABINTTNTIN WA T (34.2%)

aqu: nafnunillifoyaddnieatudnuas enun wesmsinvlsamnszanludinnglulsmenuianfsgilu
Usswelne anngudnAelsamnseanilfedosiueuiinunfvesaesmiaidulszaimm wupiilivihnina ErRG Tu
nsdiinsifedelidneuvdelinmmasdoifsriunshaure e mi%’nmﬁuagﬁ’ummmaﬂiﬂmﬂiz@ﬂ Tnenisunly
o fuAETliosTigalunnamg

Aa1Agy: ANURaUNAvaINTsdeulmvewmn, anseanAsudnLbn, anseanlumsnitlinsivanme, adulnin
3061, ANTEANUNITN, TnEIneuin

v a = A

L 01@3919n93Ne7 Gnaeduns TU 14 ASUWNEAIaNIASTITNEIUIA UNIINEIREUTNA

9

Footnotes and Financial Disclosures
Originally receive: 7/8/2024

Final revision: 19/5/2025

Accepted: 3/6/2025

Corresponding author: Pittaya Phamonvaechavan; E-mail: pittaya2002@gmail.com; Tel: 02-419-8037, 081-682-1744
Financial Disclosure(s)
All authors declare that they have no financial disclosures.



Thai J Ophthalmol 2025;39(1):32-40. o e
Original Article/Uwusnuauu

Efficacy and Safety of a 2% Dorzolamide/ 0.5%
Timolol Fixed-Combination Brand: Mardozia®
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Abstract

Objective: To evaluate efficacy and safety of Mardozia® (2% Dorzolamide/0.5% Timolol fixed combination)
drugs in glaucoma patients, specifically in Thai population.

Methods: The multicenter, prospective, randomized, open label study in POAG, NTG and OHT which used
brand name (Cosopt®) with or without PGs at least 3 months then drug washout for one month and switch to generic
drug (Mardozia®), total study seven months period. The IOP was measured baseline on branded medication, month 0
and post-switch at month 1, 3 and 6. The questionnaire on the discomfort symptoms and discomfort score for the use
of eye drops answered by the patients before baseline on branded medication and month 6 after received.

Results: A total of 60 eyes who receive brand name with or without PGs at least 3 months were enrolled in the
study (71.7% female, median age 68.5 years old). At the end of the follow-up month 6 (visit 5) of Mardozia®, mean
IOP was 13.82 + 3.22 mmHg, reduced from baseline 2.7 + 3.03 mm Hg (14.88%, p < 0.001) and IOP reduction was
not significant difference compared with brand name at baseline on branded medication (0.91mmHg) (-5.35%). There
was, likewise, significant difference in the discomfort score (P < 0.001).

Conclusion: Mardozia® is effective in reducing IOP for glaucoma patients. The effect was seen significantly
since first month and continued until the last follow-up. After the switch, the IOP-lowering effect of the generic drug
Mardozia® was comparable to the brand name. Overall safety is better after switching. Patients had less adverse drug

reactions and were more comfortable with Mardozia® significantly.

Keywords: primary open angle glaucoma, normal tension glaucoma, ocular hypertension, dorzolamide, timolol
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Introduction

Glaucoma is a chronic eye disease that is a leading
cause of blindness. The World Health Organization
estimates that 60.5 million people worldwide had
glaucoma and 8.4 million people were blinded in
2010. The number of people with glaucoma is expected
to increase to 79.6 million by 2020, and there were
increasing trend with blindness to 11.2 million in the
same year.! For the situation in Thailand, the incidence
of glaucoma has been reported to be approximately
2.5 - 3.8 percent of the population, or 1.7 - 2.4 million
people. Glaucoma disease is found in people over 40
years of age. Therefore, glaucoma is considered an
eye disorder that is a major public health problem that
patients need to receive continuous treatment?. There
are several ways to treat glaucoma, depending on the
type of glaucoma and the stage of the disease. Currently,
using eye drops for glaucoma is the most effective and
popular treatment. However, ophthalmologists may
adjust the medication periodically as appropriate.
Therefore, the key of treatment is regular visits
to the doctor and continue using medicine. Most
patients with glaucoma in the early stages are treated
with monotherapy. If intraocular pressure cannot be
controlled, monotherapy will be changed to fixed
combination for more effective to control intraocular
pressure, good compliance, reduce the exposure to
preservatives, and help patients have a better quality
of life.

In 2022, only 300,005 patients received the
brand name glaucoma drug 2% Dorzolamide/0.5%
Timolol®, it was 12-18% of glaucoma patients in
Thailand. Currently, there are many brands of 2%
Dorzolamide/0.5% Timolol fixed combination
drugs to market in Thailand. Mardozia® is 2%
Dorzolamide/0.5% Timolol fixed combination drug
imported from the European Union and has been used

in various Thai hospitals, but it has never been studied

of this generic drug in Thai population. This study
which evaluates the efficacy and safety in Mardozia®
(2% Dorzolamide/0.5% Timolol Fixed Combination)
in Thai population with primary open angle glaucoma
(POAG), normal tension glaucoma (NTG) and ocular
hypertension (OHT) will provide an alternative for
doctors and patients, increasing access of medicines

and reduction of the country’s drug costs.

Materials And Methods

This study was performed as a prospective
multi-center trial approved by the institutional review
board by Thammasat Hospital, Thabo Crown Prince
Hospital, Nong Khai and Ratchaphiphat Hospital,
Thailand. The study was conducted in accordance
with the ethical principles described in the Declaration
of each institute. Before the enrollment in the study,
the subjects received information regarding the study
and written informed consent was obtained from each
subject.

The subjects were Thai glaucoma patients
who had been receiving treatment with Brand name
(Cosopt®) with or without Prostaglandin (PGs) at least
3 months. Patients with a history of a laser treatment
or ocular surgery within 3 months, previous glaucoma
surgery, conditions preventing intraocular pressure
(IOP) measurement by applanation tonometry, and
discomfort increased by other ocular disease, except an
ocular surface disease, were excluded from the study.

The study consisted of 5 scheduled visits over
7 months (baseline on branded medication , post-
washout baseline, month 1, 3 and 6). At post-washout
baseline, Brand name with or without PGs was
switched to Mardozia®. The administration time of
Mardozia® was set at 6 months. The IOP value was
measured by Goldmann applanation tonometry, while
the measurement time for each patient was decided

based on the time of the baseline measurement. For
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the evaluation of the adverse events, a questionnaire
survey (Table 1) about the discomfort symptoms
and the overall discomfort score was conducted at
baseline on branded medication and month 6 after
switching to Mardozia®. For discomfort score was
assessed and scored i.e. Not at all: No discomfort;
eyes feel normal or better (1), Slightly: Minor, brief
discomfort; tolerable and doesn't disrupt daily tasks
(2), Moderate uncomfortable: Noticeable discomfort
(e.g., irritating, itching, redness) but still manageable
for daily activities (3), Severe: Significant discomfort

impacting daily tasks; requires rest or relief (4) and

Table 1 Questionnaire on discomfort.

Very Severe: Unbearable pain; unable to open eyes or
function; may need immediate medical attention (5).

Statistical analyses were performed using IBM
SPSS statistics 22 (IBM® SPSS® Statistics. NY, USA).
The IOPs and IOP reduction of each period were
compared using repeated measures analysis of variance.
At visit 1 and 5, the adverse events were compared
using a McNemar test while the mean discomfort scores
and IOP difference before and after switching treatment
were compared using the paired #-test. Significant is
considered at alfa = 0.05

1. What trouble did you experience while using eye drops? Yes No
Check the item (duplicated check is allowed)
1) | Conjunctival injection O O
2) | Bitter taste O O
3) | Burning sense O O
4) | Foreign-body sense O O
5) | Itchiness O O
6) | Dryness O O
7) | Epiphora O O
8) | Depression O O
9) | Blurred vision O O
10) | Headache O O
11) | Nausea/vomiting O O
12) | Dyspnea/palpitations O O
2. How uncomfortable do you feel with the current eye drops?
1) | O Notatall
2) | O Slightly uncomfortable
3) | O Moderately uncomfortable
4) |O Severe
5) | O Very severe

Not at all=1, slightly uncomfortable=2, moderately uncomfortable=3, severe=4, very severe=5
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Results

We enrolled 60 patients’ eyes, ages ranging
from 40 to 90 years old (median 68.5). All patients
were diagnosed with unilateral or bilateral treatment
of primary open angle glaucoma, normal tension
glaucoma and ocular hypertension with history of IOP
> 22 mmHg and using brand name with or without PGs
for at least 3 months. 71.7% (n = 43) of the patients
were female. Patients had the following underlying
diseases: cardiovascular disease (CVS) 31.67% (n
=19), and other conditions such as dyslipidemia,
diabetes mellitus, and emphysema, 3.33% (n = 2).
Comprehensive demographic data are provided in
Table 2.

Table 2 Patient Demographics

Sex: female (%)

Age (median, range)

43 (71.70)
68.50 (40-90)

Underlying diseases (no, %)

- No 39 (65.00)
- CVS 19 (31.67)
- Others 2 (3.33)
Drugs (no, %)
- No 14 (23.33)
- Artificial tear 22 (36.67)
- Other Antiglaucoma 14 (23.33)
- Others 10 (16.70)
- Allergy (no, %) 8 (13.30)
Eye discomfort (no, %)
- None/mild 54 (90)
- Moderate-severe 6 (10)

CVS, cardiovascular system

The IOP when using brand name were 14.73
mmHg at baseline on branded medication (visit 1).
Baseline 10P after drug washout was 16.52 mm Hg
(visit 2). After switching to generic drug, IOP was
reduced to 14.9, 14.2 14.3 and 13.82 mmHg at month
1, 3, 6, respectively (Figure 2). There was statistically

significant difference in IOPs. (P < 0.001).

The mean [OP were as follows: 16.52 +£4.07
mmHg at post-washout baseline (visit 2) and 13.82
+3.22 mmHg at month 6 post-switch (visit 5),
respectively. There was also statistically significant
difference in IOP of generic drug at post-washout
baseline (visit 2) and month 6 post-switch (P <0.001,
Figure 1). And mean IOP with baseline on branded
medication (visit 1) was 14.73 £3.58 mmHg and at
month 6 post-switch (visit 5) was 13.82 £3.22 mmHg
, respectively. There was no statistically significant
difference IOP was observed after switching from the

brand name to the generic drug (Figure 2)

INTRAOCULARPRESSURE (MMHG)

17.00

16.50

16.00

15.50

15.00

14.50 *
14.00 *
13.50

13.00

12.50

12.00

ouUT 1 MONTH 3 MONTH 6 MONTH

BRANDED
MEDICATION

Figure 1 Mean intraocular pressure (IOP) after switching
to generic drug. There was significant difference
between post-washout baseline (visit 2), month 1,
3 and 6 post-switch (visit 5). *(P <0.001, repeated
measures analysis of variance [ANOVA]).

Intraocular pressure (mmHg)
15.00
14.50
14.00
13.00
Baseline on branded
medication

6 month

Figure 2 Mean intraocular pressure (IOP) with baseline on
branded medication (visit 1) and generic drug
treatment at month 6 post-switch (visit 5). There was
no statistically significant difference in Mean 10P
between brand name and generic drug (paired #-test).
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The adverse events were also evaluated through
the questionnaire survey, which were conjunctival
injection, bitter taste, burning sense, foreign-body
sense, itchiness, dryness, epiphora, depression, blurred
vision, headache, nausea/vomiting and dyspnea/
palpitations.

Adverse events were reported for total 31 patients
(60 eyes). At visit 1, 39% of patients reported no
adverse events, 52% felt slightly uncomfortable, and
10% felt moderately uncomfortable. After switching
to the generic drug for 6 months (Visit 5), 97% of
patients reported no adverse events, and 3% felt slightly
uncomfortable. Overall safety is better after switching.
Patients had less adverse drug reactions.

The most common adverse events with baseline
on branded medication (visit 1) were epiphora (46.7%),
dryness (46.7%), and irritation (36.7%). With the
generic drug (visit 5), the respective rates were 16.7%,
10.0%, and 13.3%. Conjunctival injection were similar
between brand name and generic drug (6.0% vs 6.0%). ,
Other adverse effect were bitter taste (16.0% vs 6.0%),
burning sense (19.0% vs3.0%), irritation (35.0% vs
13.0%), itchiness (19.0% vs 6.0%), dryness (45.0%
vs10.0%) and epiphora (45.0% vs16.0%). Depression

Table 3 Summary Of Adverse Events

was not found in generic drug (3.0% vs 0.0%). Blurred
vision (13.0% vs 3.0%) was also transient and was a
mild symptom caused by a burning sensation after
drug instillation. Headache (10.0% vs 6.0%) was
found more in brand name than generic drug. Nausea/
vomiting (3.0% vs0.0%) were transient symptoms after
drug instillation and there were no vomiting symptoms
in generic drug group, Dyspnea/palpitations were
found 6.0% vs 3.0%) Some patients did not have any
adverse event (29.0% vs 68.0%), respectively. No
cardiovascular and pulmonary adverse events were
reported during the study. Summary of all adverse
events was statistically significant difference baseline
on branded medication (visit 1) and post-switch to
generic drug (visit 5), Table 3. The discomfort scores
representing the overall comfortable sensation at pre-
switch and month 6 post-switch were 12 (38.7%) and 30
(96.8%) in brand name and generic drug, respectively.
These findings indicate that the generic drug was
significantly more comfortable than the brand-name
drug (P<0.001, Table 4). The number of patients, who
had adverse events at visit 5 was significantly reduced
by 21.67% compared to visit 1 (p =0.0010).

Symptoms, n(%)

Baseline on branded medication (visit 1)

Post-switch (visit 5)

Brand name Generic drug

Conjunctival injection
Bitter taste

Burning sense
Irritation

Itchiness

Dryness

Epiphora

Depression

Blurred vision
Headache
Nausea/vomiting
Dyspnea/palpitations

No adverse event

2(6) 2(6)
5(16) 2(6)
6 (19) 1(3)
11(35) 4(13)
6 (19) 2 (6)
14 (45) 3(10)
14 (45) 5(16)

1(3) 0(0)
4(13) 1(3)
3(10) 2(6)

1(3) 0 (0)

2(6) 1(3)
9 (29) 21 (68)

One patient may have experienced more than one adverse event
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Table 4 Discomfort Scores In The 2 Groups

Baseline on branded medication Post-switch P-value?
(visit 1) (visit 5)
Brand name Generic drug
Mean discomfort scores 0.32+0.47 0.02+0.13 0.001

*McNemar test

Discussion

More than 50% of glaucoma patients will
need more than one drug to reach their target IOP.*?
Reducing the number of drops by including more than
one medication in a fixed combination will reduce the
side effects and increase compliance.®” This study
is to evaluate efficacy and safety of generic drug
(2% Dorzolamide/0.5% Timolol fixed combination)
drugs in glaucoma patients, specifically in Thailand
population. Regarding of a comparison between 2%
dorzolamide/0.5% timolol fixed combination: From
Bhartiya S. and Dhingra D. study they found that brand
name has efficacy and side effects similar to generic’.

In this study, the IOP-lowering effects and safety
of generic drug is evaluated, we found that generic
brand has efficacy in reducing IOP at the similar level
as the brand name. Mean IOP reduction was 14.9%
from 16.52 +4.07 mmHg to 13.8 +3.22 mmHg. Mean
IOP was similar when patients use the brand name
(14.73 £ 3.58 mmHg). The study results showed that
brand name and generic drug had similar [OP-lowering
effects, regardless of whether PGs were used or not
used. These findings are consistent with the recent
studies, Tae-Woo Kim, Martha Kim et al.® that reported
an IOP change of -23.7% at week 12 post-treatment
in the normal-tension glaucoma patients treated with
2% Dorzolamide/0.5% Timolol fixed combination
The finding is complied with Target IOP reduction

required about a 20% IOP reduction in mild cases

and progressively greater decrease for more advanced
cases'?. The previous studies of Yong Il Kim, Jee Hyun
Kim et al.!" also showed similar efficacy of brand name
and generic drug.

Conversely, in antiglaucoma drugs, the study
on Xalatan (Pfizer, New York, NY) showed that the
IOP-lowering effect of Xalatan was higher compared
with the corresponding generic drug in primary open-
angle glaucoma and ocular hypertension patients. The
difference in IOP lowering could be caused by the
difference in adjuvants.'?

The safety of generic drug was evaluated based on
their discomfort symptoms and discomfort scores. There
were significant differences in terms of all discomfort
symptoms and the discomfort score. Discomfort
symptoms in baseline on branded medication (visit 1)
were three times higher than post-switch (visit 5) (70
vs 23 events). Discomfort score in baseline on branded
medication (visit 1) was higher than post-switch (visit
5), 38.7% vs 96.8%. These results were difference to
previous studies of Yong Il Kim, Jee Hyun Kim, et
al."', which showed no differences in terms of adverse
events between the generic drug and brand name drugs
A difference in adjuvants could lead to differences in
viscosity, surface tension, and pH, which could cause
a different discomfort symptoms between generic and
brand-name drugs.'*'

For 2% Dorzolamide/ 0.5% Timolol Fixed-

Combination brand : Mardozia®, there are no differences
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in terms of active ingredients, preservative (0.0075%
benzalkonium chloride) and other excipients compared
with brand drug. More than that, the generic brand did
the same characteristics of eyes drop i.e. pH, specific
gravity, viscosity, osmolality, surface tension etc. with
brand name. Therefore, generic drug can be effectively
substituted and provide the same clinical benefit as the
brand name.

This study had some limitations. First , regression
to the mean could affect the result of IOP measurements,
since the IOP measurement was not blinded. Second,
we could not decide that the side effects discovered
were solely caused by the prescribed eye drops. This
is because most of the patients who came for a routine
ophthalmology check-up experienced some sort of
blepharitis and dry eye, meanwhile, it was hard to
monitor the regression or progression of those signs
especially that they were spotted at 6 months, not
throughout the whole period. Some potential side
effects such as conjunctival hyperemia, ocular itching,
or blurred vision from prostaglandin analogs, it's
possible that these symptoms are not directly due to
dorzolamide/timolol. In addition, efforts were made
to eliminate prejudice by explaining to the patients
that the active ingredients of the brand name and
generic drugs were the same. Nevertheless, despite
these limitations, the design of this study reflected the
common clinical situation of switching from a brand
name drug to a generic drug. This study is the first one
to evaluated efficacy and safety of a 2% Dorzolamide/
0.5% Timolol Fixed-Combination brand to Mardozia®
in Thai population. After switching, the IOP-lowering
effect of Mardozia® was found to be similar to that of
brand name with or without PGs. In addition, there
was an improvement in both discomfort symptoms and
discomfort scores for patients receiving monotherapy

and combination therapy with PGs.
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Facial Nerve Innervation of the Orbicularis Oculi
Muscle: A Focus on Lower and Medial Region

Wirapha Senarak, MD.!, Atapol Yongvikul, DDS.>*"

Abstract

In orbital surgery, it is inevitable to interact with the orbicularis oculi muscle. Complications, including difficulties
with blinking and closing the eyelids, may arise if the muscle is injured. Although the innervation of the muscle by
the facial nerve has been well-defined for centuries, recent literature has examined fine or extra-fine branches from the
anterior border of the parotid gland to the muscle. Under surgical microscopic examination, two small nerve branches
are noted. The first is the lower palpebral branch, which supplies the lower part of the orbicularis oculi muscle. The
second is the upper medial palpebral branch, which supplies the medial area of the orbicularis oculi muscle. These small
nerves are both clinically and anatomically important.

Keywords: Angular Nerve, Facial Nerve, Lower Palpebral Branch, Orbicularis Oculi Muscle, Orbital Surgery,
Upper Medial Palpebral Branch
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Case Report and Review Article/S1eMutjuoel Iiaunnoiuiuwasims

Methanol-induced Optic Neuropathy:
A Case Report and Review of Literature

Siripa Tipparut, MD, FICO

Abstract

is important.

Methanol-induced optic neuropathy is a relatively rare disease that is difficult to diagnose due to unclear patient
history. Patients will experience bilateral vision loss, for example, foggy vision. Physical examination reveals decreased
visual acuity, possibly with dilated pupils that do not respond to light, and optic disc swelling in the early stages.
Currently, there is no standard treatment. Some research suggests that accurate and rapid diagnosis and timely treatment

may reduce permanent vision loss in patients. Therefore, awareness of this disease in patients with compatible history

Keywords: Methanol, optic neuropathy, optic disc swelling
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Visual acuity (VA): no light perception both
eyes

Anterior segment examination: fixed dilated
pupil 5 mm both eyes, cornea: clear, no infiltrate
both eyes, anterior chamber: deep, quiet both
eyes, lens: nuclear sclerosis 1+ both eyes

Posterior segment examination: cup to disc
ratio 0.3, mildly diffuse pale disc, no gliosis, no
optociliary shunt, macula: no RPE alteration, no
retina whitening, eood foveal light reflex, attached
retina

Neurological examination: intact CN V 1-3,
full EOM (extraocular movement), no facial palsy,
motor grade V all

AINAAUAELAT O Optical coherence
tomography retinal nerve fiber layer (OCT RNFL)
NUEUUSTENATUNSRITH 9

mfsaﬁ'wﬂ'\aszwﬁ'uq

doyyrouTn gaungil 36.6°C, Auduladin 85/40
uy.Usen snsnsduvesidle 64 adiaund §ns
nsmela 20 adsewit Buq Uni
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CBC: WBC 34,900/uL, Neutrophil 37.1%,
Lymphocyte 59.7%, RBC 4.97 x 10%/uL, Hemogloblin
15.2 g/d\, Hematocrit 43.3%, platelet 455 x 10°/uL

BUN 181 mg/d\, creatinine 32.14 mg/d|, eGFR
1.0 mUmin/1.73 m?

Electrolyte: Sodium (Na) 131 mmol/L,
Potassium (K) 6.5 mmol/L, Chloride (Cl) 77
mmol/L, Bicarbonate (HCO,) 3 mmol/L

N159UYBAZSNEN

Ataelasumaitiadunglanedeundu (acute
kidney injury) \@emdunsaviln wide-gap (wide-
gap metabolic acidosis) kagANABLIRAUNATUKT
nnssulsemuayulnsnnldnes wasmadn 1
SumsiueulsaneuialuvesUlivenyinssuingd
wazldsunisvenidenanidu wasnueulsainegIug
ftheEnToInsTuas T4 ssanudinsfiaidenaiu
Uaa1e urinary analysis: WBC 30-50/HPF Lazhnide
Tunszuadonauinnzdon Jalalavieviemela I
g1aidensanetinnde intravenous piperacillin/
tazobactam (Tazocin) kaggnszAuAURUlan
L’%IENmmauﬁuﬁamawmi{ﬂw bilateral visual loss
with optic atrophy ARg@115)30

1. Methanol-induced optic neuropathy
innfigaiiesanngiieiinsgapdensuoaiiuaediig
s¥AUUBA 1 fixed, dilated pupil 5 mm wag optic
atrophy TaufuUsziRsulsenumavn taze1nis

nenelaun severe wide-gap metabolic acidosis
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with acute kidney injury
2. Atypical optic neuritis Lﬁ'aﬂmﬂéjﬂw

qauu,?iamiumLﬁuﬁluisﬁwamﬁ%aaam

- TngAndieamn N demyelinating disease
WU neuromyelitis optica (NMO) wag myelin
oligodendrocyte glycoprotein antibody-associated
disease (MOGAD)

- awmannshnidedun W 3Raa Tulse
%4 A3 rule out Lae

desngaeiinnglaie fadolunszua
LHEATULIS Fuaadnlindiuag fnnzdensiudae
Feuinuiuiivengsnssuialy wagengsnssudsyam
dounisienasdaduudwanlniaueswazidmm
(MRI brain and orbit with gadolinium) wazn1slu
intravenous methylprednisolone Tun1s§nwiniay
&3y methanol-induced optic neuropathy lunau
dieandnrmsfndeunsndou deermirlugniaide
iplalto)

ndsnuaulsmetvialdunan 2 e
l}J:ﬂ’JEJ@’]ﬂ’]iﬂﬂﬁ 4111500001 0Y8M81a YgaANIS

a1l uazvgaenszduausulaialand Ul
I@sun1saaenaisdadundindnlni (Magnetic
resonance imaging; MRI) ¥asauadtaztinn (brain
and orbit) $21AU gadolinium NaN1SATIINUIL
hyperintense signal on T2-weighted image along
intraorbital, intracanaliculi and prechiasmatic
segments of optic nerves LLagwu faint gadolinium
enhancement along prechiasmatic segments of
both optic nerves WlARU optic neuritis Wanan
laiwu compressive mass lesion along visualized
optic pathway (3Ufl 1) §Uasaldsunisiangin
ladunds (lumbar puncture) @3m529 WU open
pressure 17.5 mmH,O, close pressure 15 mmH,0,
cerebrospinal fluid (CSF) sugar 67 mg/dl, CSF
protein 67.2 mg/dl, RBC count 248, WBC count
3, Indian ink: not found encapsulated cyst, CSF
Gram stain: not found organism, acid-fast bacilli

stain: negative lay ATI9E0A anti-NMO antibody:

negative, anti-MOG: negative

g‘lJ‘ﬁ 1 dnwadz MRI brain wag orbit: A. wag B. fat-suppressed T1-weighted image with gadolinium Wans faint gadolinium

enhancement along prechiasm segments of optic nerve; C. fat-suppressed T2-weighted image WdA< hypersignal

along intraorbital segments of optic nerve



52 Thai J Ophthalmol Vol. 39 No. 1 Jan.-Jun. 2025

MNARTIY MR Haantludunds wagn13msa
Foaufiudaniliandeawnslungy atypical optic
neuritis 910 demyelinating disease Laga1NN1THN
Wotlouas wasAndanne methanol-induced optic
neuropathy mm?‘iqm WAEINNARTID MRI Fan faint
gadolinium enhancement along prechiasmatic
segments of both optic nerves ﬁﬂé’ﬁﬂmiﬂgm@a
fugUaefaneinsallsailald wazizeanismaasinis
$nwene intravenous methylprednisolone Tuszeg
& iiegnsmevauss flheduseusnu ndsanlden
AU 5 Tu nsuesiuresUlsdiegluseau no light

perception 3 syaReiuLthe Lagiugansiny

A?150d

dulszamandounnfivuniueadadulsad
wureuietios warifiaduldenn WesanUse Al
Faruvesiihe uazirsdnnunidliiiuseSalasy
LUNIUDA wal&T%amiﬁu’a%’amé’ﬂu@ﬂ’J&Jﬁﬁmaz
Fasteludl

1. UseiRfugs uazemaand

2. #n1¥ wide-gap metabolic acidosis 1]
R REIoN

3, ﬁﬂizi’aﬁuqm wagiln1ie wide-gap
metabolic acidosis Aisnwlagls intravenous fluid,
slucose waz thiamine Talfituly 4 dalue?

venniifaiinisasamaesuftinisiivaely
mMsIdads laun

1. serum methanol concentration lagil gas
chromatography \Jun1sasyauasgiulunisidady
Feanwrsauenviauoanesedld wildnailunis
ATIRUULAEAETIEE WaE NITATIUUY enzyme
assay daflanuuduglunisesiamuiu Woailunis
M519tRENI1 ATlETIEgNNTT wildanuisanenyin
waanegeals

2. Osmolarity gap %aﬂﬂ%qﬁﬂuﬁﬂwﬁl@ﬁu
fiwanumuea uslifinnusingdeniizd

3. Anion gap Siastulufthenddldsuivatn
Muea Feunensiersldinaiuuis 16-24 Falug

4. Formic acid #nnsiaeelussesvnevasythe’

UNITYINUNUSNBULLANIZVDINITATIV MRI
brain and orbit with gadolinium Tugthedudszam
adenaInfimuniuea na1fedl enhancement
Tu T1-weighted image A1sa1nNLEUUIEAMAIVIA
Lﬁaﬂ%ﬁﬂgu"] (ischemic optic neuropathy) kagnu
“central” hyperintensity signal Tu T2-weighted
image @wneds hyperintensity signal (indueg
IUNZATIEIUNANVDUEUUTZE AN A1 “target
sign” L‘ﬁlagﬂu coronal view Tuguves orbital optic
nerve uaﬂmﬂﬁ?umimm OCT €9WuU macular
ganglion cell-inner plexiform layer (mGCL-IPL) &
N15U1984 11n77 peripapillary retinal nerve fiber
layer (pRNFL) Tugthoidulszamandenainiiv
Musaszezln’

N135N¥191989M14 Emergency Medicine
Anesthesia Critical Care Working Group’ Fauvann
JLELIAMALRINTHANIVRIHUIY oﬁ’mwugﬁﬁ 1 1ng
13 supportive treatment 19 intravenous Ringer
acetate/ Ringer lactate 1-2 @n3, thiamine wag
slucose 92Ul antidote: ethanol/ fomepizole
waz$n¥1n1IE metabolic acidosis A28 bicarbonate
ey hemodialysis uaﬂmﬂﬁmﬁ%’ﬂmmsmauﬁu R
galufinmsgrulunsshudaau lunanensidedinng
T

1. high-dose intravenous corticosteroid
esarnmanguiidedn fauaudi neuropro-
tection W@ anti-degeneration @41508AAINUUIN
vosiaUszamaly TaglduSunm 1 gram methyl-

prednisolone intravenous injection 3-4 1 AuAIY
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T

@ [ Asymptomatic

ABG Management
\
Normal blood gases -Observeupto24h
/ depending on level of suspicion

Hyperventilation
No visual disturbances
Conscious

( HCO3>15/BD<10 )
pH typically>7.2 or
HCO0310-15/BD 10-15
pH typically 7- 7.2 -/

e give 1-2L RA or RL+ thaimine+ glucose
if hyperventilation does jot improve

e give ethanol/ fomepizole+ bicarbonate

e consider transport to facilities with HD

-
Hyperventilation [
Visual disturbances

Conscious

T T

&

HCO3<15 or BD>10
pH typically<7.2

give ethanol/ fomepizole
give bicarbonate

Hyperventilation
Unconscious

HCO03<10 or BD>15
pH typically<7.0

give folinic acid
give HD

Normal ventilation or
Hyporventilation
Unconscious

iif

[

HCO3<10 or BD>20
pH typically<7.0

Likely poor prognosis if
methanol poisoning

ABG = arterial blood gas; BD = base deficit; HD = hemodialysis; RA = Ringer acetate; RL = Ringer lactate

AU 1 WUINNANTSNYLEUUTY ﬂWWWWLﬁQM’\]WﬂWHLﬂJMWUQ’ﬁ
Anesthesia Critical Care Working Group adait 25

oral prednisolone 1 mg/kg/day”

2. erythropoietin Lﬁ@\‘lmﬂﬁﬂmamﬁa direct
neuroprotection laun anti-apoptosis, anti-
inflammation wag antioxidant laglwusunad 20,000
units/day 3 Ju°

3. nutritional therapy 3u 9 léur vitamin B12,
folate, idebenone, coenzyme Q10 Wag osmotic
diuretic*®

?z'fqwamﬁamwu@’ﬂaamadfsumsuauﬁuﬁﬁu
sewiensin uiidlefnmusesnnunisueadiud
no light perception &4 87.5%* Tnen1snensallsadl
laifvesfthodutszamaidosnnfimuyueatuiy
vane 1 Jaduldun Usunaufiiilésuann seeenains
Snwvdsldsufivwariionnismannunundy 24 43l
WAZN1INOUAUDIYRITUARAUNG nadRegHIUAT
veneuazlinouauonona (fixed, dilated pupil

with non-responsive to light)® @un12% metabolic

%QQL YYUTYULETU 1AY1989mu Emergency Medicine

acidosis flaifndnguiitaay’

ﬂia‘i;:iﬂ’wiuiﬂmmﬂ’ﬁﬁﬂmﬁ flssuznaniiads
wadlasufivauianafidsusnuAeudnauy usndu
AUaegaydenisusiiuluszdu no light perception
o 3 fixed, dilate pupils wazdUsTa MGy
Foud TafunnzmeneiifinuinUninatesyuy
sufuiinsindelunseuadonsiudne wlnlasuns
Aedesnenditnas o1 duiiadesudivilinanissne
Tyififiaas

G

sreunsdanuiiiudrfinnuddnlunis
sy LLazL%'ums%’ﬂmﬁiam%ﬂuﬁﬂaaﬁﬁﬂizi’a
asdelasUREaINUILea J81NSUAY AN
UFTRNsTnls iiloansnmnadedin uazandng
nsgeydenisueuiiumun
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399 Intracameral Anaesthetic Mydriatics as Adjuvant Aids in Small Pupil
Cataract Surgery to Reduce the Use of Pupillary Expansion Devices: A
Randomized Prospective Cohort Study from Central Kerala, India

w1 14

Pre-Op Pupil Size Start PUP" Size
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ol I | I I|
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m No Phenocaine  m Phenocaine m No Phenocaine  m Phenocaine

Figure 1 Comparison of pupil sizes in mm at preoperative evaluation to that at start of surgery after intensive
topical dilatation in Group A (n = 48) and B (n = 46).
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35

30

25

20

15

10

5 I
, 4 A A 0m

<4 4-4.5 4.5-5 5-5.5

Figure 2 Representation of pupil size in mm in Group A (n = 48) after injection of Phenocaine at pupillary plane.
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Post Hydro Pupil Size
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Figure 3 Comparison of pupil sizes in mm in Groups A (n = 48) and B (n = 46) at various stages of surgery.
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Eoq Efficacy and Safety of a 2% Dorzolamide/ 0.5% Timolol Fixed-Combination
brand: Mardozia®

U1 35
INTRAOCULARPRESSURE (MMHG)

17.00
16.50

16.00

15.50

15.00

14.50 *

14.00 *
13.50

13.00

12.50

12.00

BASELINE ON POST-WASHOUT 1 MONTH 3 MONTH 6 MONTH
BRANDED BASELINE

Figure 1 Mean intraocular pressure (IOP) after switching to generic drug. There was significant difference between

post-washout baseline (visit 2), month 1, 3 and 6 post-switch (visit 5). *(P <0.001, repeated measures
analysis of variance [ANOVA]).

Intraocular pressure (mmHg)

15.00
14.50
14.00
13.00
Baseline on branded 6 month
medication

Figure 2 Mean intraocular pressure (IOP) with baseline on branded medication (visit 1) and generic drug treatment
at month 6 post-switch (visit 5). There was no statistically significant difference in Mean IOP between brand
name and generic drug (paired t-test).
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lgm Facial Nerve Innervation of the Orbicularis Oculi Muscle: A Focus on

Lower and Medial Region

nin 43

9N 45

SnuagmafuuusUszamiidumniive sy
sufaurusUszamuanenvasnduioiUden
M lauAuuusUszan angular, lower palpebral
waz upper medial palpebral InguvusUszamil
Anuduitustunéadlelunthdasa 4 Téud ey

ﬁﬂﬁiaﬂﬁﬂmﬁa zygomaticus major, zygomaticus
minor uazeginilasonduiile levator labi
superioris, levator labii superoiris alar nasi Vgl
ﬁﬂéﬁm‘ﬁa orbicularis oculi U@IUMVUIUTZEM
oguundnile warusdauunsnaglundunie
(1 - middle temporal branch, 2 — anterior
temporal branch, 3-4 - zygomatic branches, 5-6
buccal branches, 7 — lower palpebral branch,
8 — upper medial palpebral branch, 9 — angular
nerve, A — zygomaticus major, B zygomaticus
minor, C - levator labii superioris, D- orbicularis
oculi, E levator labii superioris alar nasi) (1w
1alay Seyessal e1uetena)

SnuarANUELN ST U UUTEEM LagiduLion
7 medial canthal ligament Tagi3asdduain
angular artery (dudunq) Aigulndnans 91n
S angular nerve(ldudInaeq), angular
vein(Lﬁuﬁﬁﬂﬁu) ez upper medial palapebral
branch(u@den) Aidlnanans Tnsanuduius
AD WYUIUsZEM upper medial palpebral,
naealdenangular vein Laglduusyaimangular
nerveniALTEaLLIUeY fisvey 3 - 6 Dadwns
AUFUALIDLS upper medial palpebral
dleifisuiuvounszgnitiian (medial orbital
rim) azagjﬁiws 1.158edwnslunemulndnans
(lateral from medial orbital rim) flaszey 2.3
fadweslumemulndnataimedial from medial
orbital rim) WazAINIIUAAIDINITAAVOILYUS
Uszamn upper medial palpebral luwuudi 1 fie
DuwrusdsvamiiuenaniuogsduBatunays
Usgam angular (Mwalag Syussal 61wl
Foiia)
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sUN 4 dnvauzn1sinvesussezam upper medial SUN 5 dnvaznisiinveduuusUsean upper medial

Y

palpebral Tunuu# 2 Astfunvususzam 4 palpebral Tunuud 3 AotdulvusUszama 1u
ueneandNuiuLILITZaIm angular LALYLS WULIENY1 VBIUILIUSEAN angular UALiEIRE
Uszam angular Wiuvuslsgamanuunsiueie WAen (nmgnudnlae Syessal Srunedeia)

(nwalpe Styessal 1uledeia)
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