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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not be published elsewhere.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Original articles are previously unpublished manuscripts to provide up to date information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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Success Rate of Pneumatic Retinopexy in
Mettapracharak Hospital

Wongsiri Taweebanjongsin, MD, Boonrak Thanhakanjanakul, MD

Abstract

Objective: To assess the effectiveness of pneumatic retinopexy (PnR) as a therapeutic approach for the management
of rhegmatogenous retinal detachment (RRD) in Mettapracharak Hospital.

Design: Retrospective medical chart review.

Participants: Patients with primary RRD treated between September 2019 and August 2022 at Mettapracharak
hospital in Thailand.

Methods: We extracted relevant data from medical records of all patients with primary RRD who underwent
PnR and were followed for at least 3 months for our study.

Results: We analyzed data from 125 patients. The percentage of patients with primary anatomic reattachment
reached 76.0% (95/125) at the 1-week follow-up, 69.6% (87/125) at the 1-month follow-up, 65.6% (82/125) at the
2-month follow-up, and 63.2% (79/125) at the 3-month follow-up. The phakic lens status (P = 0.004) and preoperative
BCVA values better than 20/200 (Snellen; P = 0.011) were significant predictors of PnR success at 3 months in a
multivariate logistic regression analysis.

Conclusion: Our results demonstrate a satisfactory treatment outcome for primary RRD using PnR at

Mettapracharak Hospital. Most patients in our cohort improved their visual acuity after the surgical procedure.

Keywords: pneumatic retinopexy, success rate, Mettapracharak Hospital

Department of Ophthalmology, Mettapracharak (Wat Rai Khing Hospital), Nakhon Pathom, Thailand
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Introduction

Rhegmatogenous retinal detachment (RRD)
occurs when the sensory retina layer detaches from the
retinal pigment epithelium layer, causing accumulation
of fluid beneath the sensory retina and consequent visual
impairment. The most common retinal detachment type
is the rhegmatogenous one, which involves retinal
breaks or tears and accounts for over 95% of cases'.
RRD is more prevalent in nearsighted older individuals
with a history of cataract surgery.

Various methods to treat retinal detachment
exist, such as pneumatic retinopexy (PnR) with laser
photocoagulation or cryotherapy, scleral buckling
procedures, or pars plana vitrectomy.

PnR was initially introduced by Hilton and
Grizzard as well as by Dominguez®* as a minimally
invasive, office-based technique for treating RRD. The
procedure entails sealing the causative retinal breaks
using laser or cryotherapy, injecting a gas bubble into
the vitreous cavity, and then instructing the patient to
adopt a specific postoperative head position to promote
retinal reattachment due to the localized pressure
exerted by the gas bubble.

PnR is preferred for its simplicity, speed, cost-
effectiveness, and lower complication rates when
compared to other surgical procedures like pars plana
vitrectomy and scleral buckling.*’

Brinton and Hilton discovered that at least 40%
of retinal detachments can be successfully treated
using PnR. The effectiveness of this treatment method
depends on the gas injection into the eye and the
position of the patient's head afterward to assist in
sealing the retinal tear with the bubble, in addition to
using laser photocoagulation or cryotherapy around the
tear site to promote chorioretinal adhesion.?

Studies on PnR for retinal detachment have
reported effectiveness rates between 61% and 83%°'.

In Thailand, studies on retinal detachment

treatment success rates using PnR have shown

reattachment rates of 75% at Ramathibodi Hospital, 75%
att Khon Kaen University, 59.46% at Siriraj Hospital,
and 66.6%Thammasat Chalermprakiat Hospitall>'%.
However, similar studies from Mettapracharak hospital
are lacking; thus, we designed this study to address this

research gap.

Methods

This is a retrospective study with data from
medical records of patients with RRD treated with PnR
at Mettapracharak hospital between September 2019
to August 2022.

Inclusion Criteria:

1. Patients newly diagnosed as having retinal
detachment.

2. Patients with retinal breaks in the upper
portion of the retina, between the 8 and 4 o'clock
positions.

3. Patients with a single retinal tear not wider
than one clock hour or with multiple tears adding up
to a total width of one clock hour.

4. Patients able to cooperate with head positioning.

5. Patients with proliferative vitreoretinopathy
(PVR) graded as A or B.

Exclusion Criteria:

1. Patients unable to cooperate with head
positioning.

2. Patients who missed appointments within 3
months after PnR.

3. Patients unavailable for post-treatment
outcome assessments, such as those with severe
cataracts obstructing vision.

4. Patients with history of glaucoma before
pneumatic retinopexy.

We collected data from patients meeting the
inclusion criteria such as age, gender, symptom

duration, preoperative visual acuity, intraocular
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pressure, lens status, retinal detachment location
and width, PVR grading, postoperative retinal
reattachment status, postoperative visual acuity, and
surgical complications. An ophthalmology resident
at Mettapracharak hospital performed the PnR
procedures. The ophthalmologist used topical 0.5%
tetracaine hydrochloride as a local anesthetic and
began the procedure by draining 0.3 mL of fluid from
the anterior eye chamber. Subsequently, the physician
injected 0.35 mL of 100% perfluoropropane (C3F8) gas
into the vitreous cavity opposite the retinal break. A fter
the injection, each patient was instructed to position
the head in a manner as to ensure the gas was exerting
pressure on the retinal tear area during some hours a
day for at least 4 weeks. Follow-up examinations were
conducted to assess whether the retina has successfully
reattached. In patients with successful reattachment, the
ophthalmologist performed a laser photocoagulation
to close the retinal tear. Alternative treatment methods
were considered for patients without reattachment.
After the gas injection, follow-up appointments
were scheduled at 1 week, and 1, 2, and 3 months of the
procedure. During those appointments, ophthalmologists

Table 1 Demographic data

assessed and recorded postoperative visual acuity and
instances of postoperative complications.

We analyzed all data using Fisher's exact and
chi-square tests to assess the results of the retinal
detachment PnR treatment and examine success-
influencing factors in univariable and multivariable

logistic regression analyses.

Results

The present study enrolled 125 patients (125
eyes) with RRD who were treated with PnR between
September 2019 and August 2022. These 125 patients
included 72 (57.6%) men and 53 (42.4%) women, of
mean age 56 years (range, 20 to 89 years), with the
highest percentage (38.4%) aged 50 to 59 years. Of
these 125 patients, 65 (52.0%) experienced symptoms
for less than 7 days before undergoing the procedure.
The 125 eyes that underwent PnR consisted of 73
(58.4%) right and 52 (41.6%) left eyes. The mean
intraocular pressure in these eyes was 11.3 mmHg,
Evaluation showed that 109 (87.2%) patients had
natural (phakic) lenses and 16 (12.8%) had artificial
(pseudophakic) lenses (Table 1).

Data Number Percent
20-29 3 2.40
30-39 9 7.20
40 —-49 15 12.00
Age(year) 50— 59 48 38.40
n =125 60 — 69 38 30.40
70 —79 10 8.00
80 -89 2 1.60
Gender Male 72 57.60
n =125 Female 53 42.40
Laterality oD 73 58.40
n =125 oS 52 41.60
0— 1 week 65 52.00
Duration >1 -2 week 33 26.40
n =125 >2 —4 week 15 12.00
>4 — 8 week 5 4.00
> 8 — 12 week 7 5.60
Lens status Phakic 109 87.20
n =125 Pseudophakic 16 12.80
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The retinal tears in all eyes were located in
the superior quadrant, between the 8 and 4 o'clock
positions. Tears in 68 (54.4%) eyes were located
between the 10 and 12 o'clock positions, whereas tears
in 39 (31.20%) eyes were located between the 12 and

Table 2 Clinical characteristics

2 o'clock positions. Of these 125 eyes, 98 (78.4%) had
only one retinal tear, whereas 27 (21.6%) two or more
tears (21.60%). Detached retinas were observed in the
macular region in 88 (70.4%) eyes (Table 2).

Variables Number Percent

8 — 10 o’clock 13 10.40
Location of retinal break 10 — 12 o’clock 68 54.40
n=125 12 — 2 o’clock 39 31.20

2 —4 o’clock 5 4.00
Number of retinal break 1 98 78.40
n=125 >1 27 21.60
Macular status attachment 37 29.60
n=125 detachment 88 70.40

Treatment outcomes

At the conclusion of the first week following
the PnR, 95 eyes (76.0%) had undergone successful
retinal reattachment. The subsequent reattachment rates
were 69.6% (87 eyes) after 1 month, 65.6% (82 eyes)
after 2 months, and 63.2% (79 eyes) after 3 months.

(Table 3)

The patients whose retinas did not reattach
with primary PnR underwent further treatment: 43
underwent pars plana vitrectomy, 1 patient received
repeat PnR. All cases resulted in successful retinal

attachment, and 2 patients declined further treatment

Table 3 Retinal reattachment rates and relevant visual acuity values

Preoperative One week One month Two month Three month
Postoperative postoperative postoperative postoperative

Retinal status (%)
Attachment 0(0) 95 (76.0) 87 (69.6) 82 (65.6) 79 (63.2)
Detachment 125 (100) 30 (24.0) 38 (30.4) 43 (34.4) 46 (36.8)
Visual acuity (Snellen) in retinal reattachment cases (%)
20/20 — 20/50 24 (19.20) 33 (33.7) 49 (56.3) 47 (57.3) 58 (73.4)
20/50 —20/200 19 (15.2) 44 (46.4) 28 (32.2) 27 (32.9) 19 (24.1)
20/200 —20/400 2 (1.6) 22.1) 33.5) 33.7) 2(2.5)
<20/400 80 (64.0) 16 (16.8) 7 (8.0) 5(6.1) 0(0.0)
Total 125 95 87 82 79
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Additionally, we gathered recorded information about
the causes of failure of the initial treatment, these
included missed/new retinal break in 29 patients, and
subretinal gas in 4 patients.

Prior to the PnR, 64.0% of patients had visual
acuity worse than 20/400. However, following the PnR,
most patients experienced significant improvements in
their visual acuity.

We found 10 patients with postoperative

intraocular pressure elevation that resolved over time,

and 4 patients with subretinal gas, with no evidence of
major complications.

Univariate analysis showed that age < 60 years,
phakic lens status, and preoperative visual acuity better
than 20/200 were factors significantly associated with
the success of PnR treatment at 3 months. Other factors
analyzed, including gender, eye laterality, preoperative
duration, and the location and number of retinal tears,
were not significantly associated with treatment success
(Table 4).

Table 4 Factors influencing the success of pneumatic retinopexy in univariable analysis

Factors Success at 3 month Failure at 3 month P - value

Age group (%) 0.012*
< 60 years 54 (72.0) 21 (28.0)
> 60 year 25 (50.0) 25 (50.0)

Sex (%) 0.091
Male 41 (56.9) 31 (43.1)
Female 38 (71.7) 15(28.3)

Site (%) 0.422
Right 44 (60.3) 29 (39.7)
Left 35(67.3) 17 (32.7)

Duration (%) 0.977
<2 week 62 (63.3) 36 (36.7)
> 2 week 17 (63.0) 10 (37.0)

Macular (%) 0.142
attachment 27 (73.0) 10 (27.0)
detachment 52 (59.1) 36 (40.9)

Location (%) 0.742
10-2 o’clock 40 (37.4) 67 (62.6)
8-10 and 2-4 o’ clock 6 (33.3) 12 (66.7)

Number of retinal break (%) 0.632
1 63 (64.3) 35(35.7)
>1RB 16 (59.3) 11 (40.7)

Lens status (%) <0.001*
Phakic 75 (68.8) 34 (31.2)
Pseudophakic 4(25.0) 12 (75.0)

Preoperative visual acuity (%) 0.008*
>20/200 34(79.1) 9(20.9)
<20/200 45 (54.9) 37 (45.1)
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A multivariate analysis showed that phakic lens

status, and preoperative visual acuity better than 20/200

were independently associated with PnR treatment

success at 3 months (Table 5).

Table 5 Factors influencing outcomes (multiple logistic regression with factors presenting P-values < 0.05 in univariable

analysis)
Factor Univariable analysis Multivariable analysis
Unadjusted odds ratio P-value Adjusted odds ratio P-value
95% CI) 95% CI)
Age (years)
<60 2.57(1.22,5.44) 0.012 2.16 (0.96, 4.83) 0.062
> 60 Reference group Reference group
Lens status
Pseudophakic Reference group Reference group
phakic 6.62 (1.99,22.01) <0.001 6.36 (1.78, 22.76) 0.004*
Best correct visual acuity
>20/200 3.11 (1.32, 7.30) 0.008 3.32 (1.32, 8.36) 0.011*
<20/200 Reference group Reference group

Discussion

The present study showed that the success rate
for PnR after retinal detachment at Mettapracharak
Hospital was 63.2% after the first procedure, a rate
similar to those in international studies, averaging
between 61% and 83%,%'* and in other studies at
hospitals in Thailand, ranging between 59% and
75%.'5-17 Factors independently associated with the
anatomical success of PnR in the present study included
preoperative visual acuity better than 20/200 and the
phakic status of the eye.

A comprehensive review of 81 studies including
4,138 eyes from 1986 to 2007 found that the success
rate of primary PnR was higher in phakic (71%-84%)
than in pseudophakic (41%-67%) eyes.'” Other studies
have also reported that PnR has a lower success rate in
pseudophakic or aphakic eyes than in phakic eyes.?*?
For example, a multivariate analysis in one study
showed that PnR failure was significantly associated

with pseudophakic status,?! whereas another study

found that the success rate of PnR was 57.1% in
pseudophakic eyes versus 67.5% in phakic eyes.” In
comparison, the present study found that the success
rate of PnR was much lower in pseudophakic (25%)
than in phakic (68.6%) eyes.

The most common site of retinal breaks is the
superotemporal quadrant. This quadrant is also the
most frequent site of single breaks and detached
retinas.” Most of the eyes (54.4%) in the present study
exhibited superotemporal breaks. These breaks often
lead to inferior field obscuration, potentially resulting
in significant vision loss. Such a presentation likely
motivates patients to promptly seek assistance at the
onset of visual impairment.

Anatomical success rates have been reported
higher in macula-on than in macula-off eyes.*
Similarly, the present study also found that anatomical
success rates were higher in macula-on eyes and those
with preoperative BCVA better than 20/200 than in

macula-off eyes.
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PnR failure typically occurs within the initial
post-operative period, usually within the first month.?
Initial failure is likely associated with patients' poor
compliance with positioning requirements. Thus, pre-
operative conversations with patients scheduled for
PnR procedures are needed to assess their ability to
adhere to prescribed positioning and their willingness

to comply with rigorous follow-up protocols.?

Limitation

This study has several limitations, including
its retrospective design, which relies on incomplete
data obtained from medical records. Additionally,
the success rate of PnR was lower than reported in
international studies. Various factors may contribute to
this lower success rate, including the occurrence of new
or missed breaks and the progression of proliferative
vitreoretinopathy. Moreover, the study cohort was not
stringently monitored for post-procedure positioning,
which may have contributed to the reduced success
rate. Nonetheless, PnR continues to be a valuable
and efficient technique for managing RRD, being
possibly the least invasive method with low rates of
post-operative complications. Moreover, PnR is highly
cost-effective, making it highly important in developing

countries.

Conclusion

PnR is frequently used to treat RRD, particularly
in regions with limited access to retinal surgeons.
Special gas-induced tamponade techniques can prevent
fluid leakage and facilitate chorioretinal adhesion

following laser photocoagulation.
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Comparison of Refractive Changes Between
Hang-Back and Conventional Muscle Recession
in Patients with Horizontal Strabismus

Rattiya Pornchaisuree, MD, Jirawat Wiwattanasopa, MD

Abstract

Objective: To compare refractive changes after horizontal strabismus surgery between conventional and hang-
back techniques.

Methods: The patients with horizontal strabismus were divided into two groups: one group received the
conventional technique, and the other received the hang-back technique. Parameters affecting refractive changes were
measured. These measurements were taken three times after surgery, at 1 week, 1 month, and 3 months.

Results: A total of 32 eyes from 21 participants were examined, 16 eyes in each group: 11 participants using the
conventional technique and 10 participants using the hang-back technique. Two pediatric ophthalmologists performed
surgeries at Rajavithi Hospital using the same standard table of surgical dosage. Preoperatively, the mean spherical
equivalent (SE) in the conventional group was —1.69 + 1.75 D, whereas the hang-back group had a mean SE of —1.218
+ 1.44 D (P value = 0.162). The mean corneal astigmatism in the conventional group was —1.13 + 0.69 D, compared
to —1.13 £ 0.63 D in the hang-back group (P value = 0.253). After 3 months of follow-up, the average SE in the
conventional group was —1.92+2.28 D. However, the hang-back group had —1.40 + 1.67 D (P value = 0.463). The mean
corneal astigmatism in the conventional group was —1.33 =0.77 D, compared to —1.28 = 0.78 D in the hang-back group
(P value = 0.856).

Conclusion: No statistically significant differences in the refractive error after horizontal strabismus surgery

were observed between the conventional and hang-back surgery groups after the 3-month follow-up.

Keywords: Strabismus, Strabismus surgery, Refractive error, Conventional recession, Hang-back recession

Department of Ophthalmology, Rajavithi Hospital
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Introduction

One common complication after strabismus
surgery is the presence of refractive change after
surgery!®. Previous studies have revealed that after
horizontal strabismus surgery, a statistically significant
increase in refractive change and corneal astigmatism
was observed because of changes in the corneal
curvature*’. Refractive changes after strabismus
surgery can affect the patients’ visual acuity and may
lead to the development or delayed resolution of
amblyopia. Therefore, choosing a surgical technique
that minimizes the risk of refractive error is important
for preventing other postoperative complications?®.
Karakosta et al.’ reported that the average amount of
astigmatism in patients with horizontal strabismus who
underwent conventional corrective surgery changed by
0.47 D [standard deviation (SD) = 0.50]. In contrast,
the average amount of astigmatism in the control group
changed by 0.04 D (SD = 0.23)°.

This study compared the postoperative refractive
error between patients with horizontal strabismus who

underwent conventional and hang-back techniques.

Patients and Methods

This study collected data on refractive error in
patients who underwent horizontal strabismus surgery
at the Ophthalmology Department, Rajavithi Hospital,
between February 1, 2022, and April 30, 2023. The
study was a prospective cohort study.

Inclusion criteria:

- Patients diagnosed with horizontal strabismus.
- Patients with horizontal strabismus who

underwent conventional or hang-back methods.

Exclusion criteria:

- Patients who had undergone eye surgery within
the past year, including cataract, refractive, strabismus,

and retinal surgeries.

- Patients who could not undergo reliable
measurements using specialized instruments before
and after surgery, such as axial length and corneal
topography.

- Patients with vertical strabismus, torsional
strabismus, or other types of eye misalignment.

- Patients with eye conditions that could
affect refractive results and measurements, such as
keratoconus or corneal opacity.

- Patients who had follow-up of less than 3
months.

- Age <18 years.

- Pregnancy at the time of data collection.

The study included 32 eyes from 21 participants
who met the selection criteria and agreed to participate.
The selected patients were divided into two groups:
16 eyes (from 11 participants) who underwent
the conventional technique and 16 eyes (from 10
participants) who underwent the hang-back technique.
The procedure was selected using a nonrandomized
method and included factors such as surgical
exposure and the experience of the assistant surgeon.
Preoperatively, all patients underwent complete eye
examinations and measurements of various parameters,
including visual acuity, refraction, corneal astigmatism,
and axial length. Corneal astigmatism was measured
using corneal tomography. These measurements were
repeated 1 week, 1 month, and 3 months after surgery,
and the results were compared to determine changes
over time. The rectus muscle was attached directly
to the desired scleral site in conventional recession
surgery. In contrast, in hang-back recession surgery,
the rectus muscle was suspended from the original
insertion to the desired scleral attachment site using
a double-armed 6-0 Vicryl suture. In addition, factors
that could affect refractive outcomes were recorded,
such as the amount of recession, surgical duration,

and intraoperative complications. The research data
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were approved by the Research Ethics Committee of

Rajavithi Hospital.

Statistical analysis

Data analyses were performed using SPSS, version
17.0 (SPSS Inc., Chicago, IL, USA). Categorical
variables were presented as numbers and percentages,
whereas continuous variables were represented by
mean = SD or median (range). Differences in qualitative
variables between the two groups were analyzed using
the Chi-squared or Fisher exact test. Student’s #-test or
Mann—Whitney U test was used to compare continuous
variables between the two groups. The variance of
repeated measurements was analyzed using repeated
measures ANOVA. A P value < 0.05 was considered

statistically significant.

Results

The data shown in Table 1 were obtained from 32
eyes from 21 participants, divided into two groups with
16 eyes in each group. Two pediatric ophthalmologists
at Rajavithi Hospital performed the surgeries. The
conventional group consisted of 62.5% men and
37.5% women, and the hang-back group comprised
43.8% men and 56.3% women. The average ages of
the participants in the conventional and hang-back
groups were 33.190 + 11.232 and 41.130 + 12.371
years, respectively. In the conventional group, surgeries
were performed on the right eye for 37.5% of the
participants and on the left eye for 62.5%. In contrast,
surgeries in the hang-back group were performed on
the right eye for 50% of the participants and on the
left eye for the other 50%. Each group contained four
eyes with muscle recession and one eye with resection.

Among the participants in the conventional group,

four cases had underlying disease: hyperthyroidism in
two cases, CN III palsy in one case, and CN VI palsy
in one case. In the hang-back group, nine cases had
underlying conditions: hyperthyroidism in two cases,
CN III palsy in three cases, hypertension in five cases,
diabetes mellitus in three cases, and dyslipidemia in
three cases. The patient with hyperthyroidism and CN
III palsy did not undergo vertical strabismus surgery
during this study. One patient in the hang-back group
had previously undergone muscle resection and LLR
recession but did not meet the exclusion criteria for
this study because the surgery was performed more
than 1 year ago. The average LogMAR visual acuity
was 0.056 + 0.136 in the conventional group and
0.119 £ 0.271 in the hang-back group. Moreover, the
average spherical equivalent (SE) was —1.688 + 1.749
diopters in the conventional group and —1.219 + 1.442
diopters in the hang-back group. The average corneal
astigmatism was —1.130 £ 0.689 and 1.130 £ 0.628
diopters in the conventional and hang-back groups,
respectively. The average axial length was 24.514 +
0.785 mm in the conventional group and 23.722 £ 0872
mm in the hang-back group. In addition, the average
preoperative angle of deviation was 32.130 £+ 12.664
PD in the conventional group and 53.130 £ 19.138
PD in the hang-back group. The average amount of
recession was 5.531 + 1.936 and 7.875 £ 1.962 mm in
the conventional and hang-back groups, respectively.
Overall, no statistically significant differences in the
general patient data were observed between the two
groups, except for the angle of deviation, amount of
recession, and axial length. This could be attributed to
the nonrandomized method used to select the surgical

procedure.
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Table 1 Demographic features of patients at preoperative between the conventional and hangback group

Characteristics Operation
Conventional Hangback p-value
n (%) n (%)
Gender
Male 10 (62.5) 7 (43.8) 0.288
Female 6(37.5) 9(56.3)
Age 33.190 £ 11.232 41.130+12.371 0.067
Laterality 0.476
Right 6(37.5) 8 (50)
Left 10 (62.5) 8 (50)
Underlying disease 0.072
Yes 4(25) 9(56.3)
No 12 (75) 7 (43.8)
Previous ocular surgery 1.000
Yes 0(0.0) 1(6.3)
No 16 (100) 15(93.8)
Diagnosis 0.02
ET 9 (56.3) 1(6.3)
Intermittent XT 4(25.0) 2 (12.5)
XT 3(18.7) 13 (81.3)
LogMAR VA 0.056 £ 0.136 0.119+£0.271 0.417
Spherical equivalent (D) -1.68 £ 1.75 -1.22+1.44 0.162
Cylinder power -0.47+0.51 -0.81+0.87 0.183
Corneal astigmatism (D) -1.13£0.69 -1.13+0.63 0.253
Axial length (mm) 24.51+0.79 23.72 +0.87 0.011
Angle of deviation (PD) 32.1+12.7 53.1+19.1 0.001
Amount of recession (mm) 55+1.94 79+£2.0 0.002

Value were represented as n (%), mean + SD and median(min-max), The p-value from independent samples #-test and chi-square test * significant

at p <0.05
The mean & SD of refraction, corneal astigmatism, deviation at 1 week, 1 month, and 3 months after
axial length, changes in refraction, changes in corneal surgery are displayed in Table 2.

astigmatism, changes in axial length, and angle of
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Table 2 Comparison of postoperative parameter between the conventional and hangback group

Characteristics Operation
p-value
Conventional Hangback
1 week
Spherical equivalent (D) -1.84 +1.84 -1.95+1.79 0.875
Corneal astigmatism (D) -1.29+£0.83 -1.41+£0.81 0.695
Axial length (mm) 24.6 +0.83 23.7+£0.86 0.008
Change in SE (D) -0.16 = 1.01 -0.70 £ 0.86 0.115
Change in corneal astigmatism (D) -0.16 £ 0.35 -0.25+0.54 0.578
Change in Axial length (mm) 0.06+0.18 0.01 +£0.12 0.331
Angle of deviation (PD) 438+8.14 1594+ 12.8 0.113
1 month
Spherical equivalent (D) -1.83+2.16 -1.34+£1.53 0.463
Corneal astigmatism (D) -1.30 £ 0.81 -1.28+0.86 0.940
Axial length (mm) 24.58 +0.81 23.75+0.86 0.008
Change in SE (D) -0.14+£1.23 -0.12+0.58 0.945
Change in corneal astigmatism (D) -0.17+0.36 -0.15+0.49 0.880
Change in Axial length (mm) 0.06+0.14 0.02+0.08 0.322
Angle of deviation (PD) 5.31+8.06 2212+ 13.68 0.068
3 month
Spherical equivalent (D) -1.92+£2.28 -1.40 £ 1.67 0.465
Corneal astigmatism (D) -1.33£0.77 -1.28 £0.78 0.856
Axial length (mm) 24.59 +0.82 23.75+0.87 0.009
Change in SE (D) -0.23£1.06 -0.18 £0.71 0.869
Change in corneal astigmatism (mm) -0.10+0.41 -0.15+0.44 0.736
Change in Axial length (mm) 0.08+0.17 0.03+£0.07 0.295
Angle of deviation (PD) 438 +8.73 2431 +15.72 0.179

Value were represented as n (%), mean = SD and median (min-max), The p-value from independent samples -test and chi-square test

* significant at p < 0.05

One week after surgery, the mean SE was —1.84
+ 1.84 diopters in the conventional group and —1.95
+ 1.79 diopters in the hang-back group. The mean
corneal astigmatism was —1.29 £ 0.83 diopters in the
conventional group and —1.41 £+ 0.81 diopters in the
hang-back group. In addition, the mean axial length
of the eye was 24.58 = 0.83 mm in the conventional
group, whereas it was 23.73 + 0.86 mm in the hang-
back group. The mean changes in SE were —0.16 +

1.01 and —0.70 £ 0.86 diopters in the conventional and
hang-back groups, respectively. The mean changes
in corneal astigmatism were —0.16 + 0.35 and —0.25
+ 0.54 diopters in the conventional and hang-back
groups, respectively. Moreover, the conventional group
exhibited a mean change in the axial length of 0.06 £
0.18 mm, whereas the hang-back group exhibited a
mean change 0of 0.01 +0.12 mm. The angle of deviation

after surgery was 4.38 + 8.14 prism diopters in the
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conventional group and 15.94 £+ 12.81 prism diopters
in the hang-back group.

One month after surgery, the mean SE was —1.83
+ 2.16 diopters in the conventional group and —1.34 £+
1.53 diopters in the hang-back group. The mean corneal
astigmatism group was —1.30 = 0.81 diopters in the
conventional group and —1.28 £ 0.86 diopters in the
hang-back group. The conventional group exhibited
a mean axial length of 24.58 = 0.81 mm, whereas the
hang-back group exhibited 23.75 + 0.86 mm. The
mean changes in SE were —0.14 + 1.23 and —0.12
+ 0.58 diopters in the conventional and hang-back
groups, respectively. The change in corneal astigmatism
was —0.17 = 0.36 diopters in the conventional group
and —0.15 £ 0.49 diopters in the hang-back group.
In addition, changes in the axial length were 0.06 +
0.14 mm in the conventional group and 0.02 + 0.08
mm in the hang-back group. The angle of deviation
after surgery was 5.31 £ 8.06 prism diopters in the
conventional group and 22.12 + 13.68 prism diopters
in the hang-back group.

Three months after surgery, the mean SE was
—1.92 + 2.28 diopters in the conventional group
and —1.40 £ 1.67 diopters in the hang-back group.
The conventional group exhibited a mean corneal
astigmatism of —1.33 + 0.77 diopters, whereas the
hang-back group exhibited —1.28 + 0.78 diopters. The
mean axial length of the eye was 24.59 + 0.82 mm in
the conventional group and 23.75 + 0.87 mm in the
hang-back group. The mean changes in SE were —0.16
+ 1.01 and —0.18 £ 0.71 diopters in the conventional
and hang-back groups, respectively. The change in
corneal astigmatism was —0.10 = 0.41 diopters in the
conventional group and —0.15 £ 0.44 diopters in the
hang-back group. In addition, changes in the axial
length were 0.08 £ 0.17 mm in the conventional group
and 0.03 + 0.07 mm in the hang-back group. The angle
of deviation after surgery was 4.380 + 8.732 prism
diopters in the conventional group and 24.310+ 15.717

prism diopters in the hang-back group.

Table 3 Preoperative and postoperative parameters mean + SD in hangback group

Preoperative 1 week P value 1 month P value 3 month P value
Spherical equivalent (D) -1.22+1.44 -1.95+1.79  0.004 -134+153 0434 -1.40 + 1.67 0.326
Corneal astigmatism (D) -1.13+£0.63 -141+£0.81 0.058 -1.28+£0.86  0.235 -1.28£0.78 0.180
Axial length (mm) 23.72£0.87 23.73£0.86  0.792  23.75+£0.86  0.267 2375+£0.87  0.174
Angle of deviation (PD) 53.13+£19.14 1594+£12.81 <0.05 22.12+£13.68 <0.05 2431+1572 <0.05
Table 4 Preoperative and postoperative parameters mean + SD in conventional group
Preoperative 1 week P value 1 month P value 3 month P value
Spherical equivalent (D) -1.69 +1.75 -1.84+1.84  0.546 -1.83+2.16  0.653 -1.92+2.28 0.392
Corneal astigmatism (D) -1.13 £ 0.69 -1.29+0.83 0.08 -1.303+0.81  0.076 -1.33+0.77 0.044
Axial length (mm) 24514+0.785  2458+0.83  0.191  24.58+0.81 0.091 2459+0.82  0.099
Angle of deviation (PD) 32130+ 12.664  438+8.14  <0.05 531+£8.06 <0.05 438 +8.73 <0.05
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Figure 1 Changes in spherical equivalent preoperatively and postoperatively.

Figure 1 shows the SE values before surgery and 1 week postoperatively (Table 3, P value = 0.004),

at 1 week, 1 month, and 3 months postoperatively, which gradually returned to a level similar to that
comparing the conventional and hang-back groups. before surgery at 1 month and 3 months of follow-up. In
After a 3-month follow-up, both groups exhibited contrast, the conventional group showed no statistically
minimal changes in SE, with no statistically significant significant changes in SE after surgery at different time
differences. However, the hang-back surgery group intervals over the 3-month follow-up (Table 4).

demonstrated a statistically significant change in SE
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Figure 2 Changes in corneal astigmatism preoperatively and postoperatively.
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Figure 2 shows corneal astigmatism before
surgery and at 1 week, 1 month, and 3 months after
surgery, comparing the conventional and hang-back
groups. After a 3-month follow-up, both groups
showed minimal changes in corneal astigmatism, with
no statistically significant differences. However, the

hang-back group exhibited a relatively higher corneal

astigmatism value 1 week after surgery (Table 3),
although it was not statistically significant compared
to the preoperative and corneal astigmatism values at
1 month and 3 months. Conversely, the conventional
group showed relatively stable corneal astigmatism
changes at different time intervals, with no statistically

significant differences (Table 4).
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Figure 3 Changes in axial length preoperatively and postoperatively.

Figure 3 shows changes in the average axial
length of the eye preoperatively and postoperatively
at 1 week, 1 month, and 3 months. A comparison was
performed between the conventional and hang-back
groups. Because statistically significant differences in
the axial length were observed between the two groups
preoperatively, direct comparisons may not be possible.
However, observation of changes in the axial length of
both groups revealed that after a 3-month follow-up,
both groups exhibited minimal changes. In addition,
a comparison of changes in the average axial length
of the eyes between the two groups demonstrated no
statistically significant differences. Moreover, within
the same group after surgery, both groups showed slight
and not statistically significant changes in axial length

during the 3-month follow-up.

Discussion

The exact cause of changes in refraction after
strabismus surgery is not fully understood. Marshall®
and Hainsworth7 reported that changes in refraction
result from shifting the insertion of the extraocular
muscle, leading to alterations in the pulling forces on
the cornea. Previous studies have revealed statistically
significant changes in refraction after horizontal
strabismus surgery!'%-12,

In this study, a comparison of postoperative
refraction changes in patients who underwent horizontal
strabismus surgery using the conventional technique
and those who used the hang-back technique revealed
no statistically significant differences in SE values and
corneal astigmatism at 1 week, 1 month, and 3 months

postoperatively. Likewise, changes in SE, corneal
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astigmatism, and axial length were not statistically
significant between the two surgical methods.

This study noted a statistically significant
difference when comparing SE values before and after
surgery in all 32 eyes in the hang-back surgical group
1 week after surgery. However, at 1 and 3 months of
follow-up, the SE values did not differ significantly
from the preoperative values. In contrast, in the
conventional group, the SE values did not significantly
differ from the preoperative values during the 3 months
of follow-up. When considering corneal astigmatism,
no statistically significant differences were observed
at 1 week, 1 month, and 3 months postoperatively
compared to the preoperative values. However, the
hang-back group demonstrated the highest degree of
change in corneal astigmatism at 1 week. Therefore,
corneal astigmatism may be the main reason for the
highest change in postoperative SE values at 1 week
in the hang-back group. After 3 months of follow-up,
corneal astigmatism values remained relatively stable,
consistent with the findings of a previous study that
postoperative refractive error results from changes in
corneal astigmatism?.

The secondary outcomes observed in this study
included residual strabismus. Residual strabismus was
more prevalent in the hang-back group than in the
conventional group, although there was no statistically
significant difference between the two groups at 1 week,
1 month, and 3 months postoperatively. However, direct
comparison may be limited because of differences in
baseline characteristics, such as the amount of recession,
preoperative angle of deviation, and axial length, which
could introduce statistical bias. In addition, the study
detected no statistically significant differences in the
duration of surgery, intraoperative complications, and
postoperative complications between the two surgical
methods. According to the results of this study, this

study can be used to select a surgical method for

horizontal strabismus based on numerous factors,
such as the surgeon’s experience, surgical exposure
of extraocular muscle, or the difficulty of suturing the
eye muscle to the sclera. The surgical method will not
affect the refractive error of patients after surgery.

Unlike previous studies, this study evaluates the
refractive error in horizontal strabismus surgery by
comparing the conventional and hang-back techniques
and studying the Thai population. The limitations of
this study include its prospective cohort design without
randomization, resulting in significant statistical
differences in preoperative baseline data, such as
the angle of strabismus and the amount of recession
between the two groups. In addition, four eyes in each
group underwent muscle resection combined with
recession, which may have affected the results. This
study did not differentiate between the medial and
lateral rectus muscles. These limitations may lead to
bias.

Further studies should include a randomized
controlled trial to ensure comparable preoperative
baseline data. They should separate patients into groups
based on whether they underwent surgery on the medial

or lateral rectus muscle.

Conclusion

In conclusion, this study noted that the postoperative
refractive error in horizontal strabismus patients who
used the hang-back technique was not statistically
different from that in patients who used the conventional
technique. However, the hang-back group demonstrated
a high refractive change at 1 week postoperatively,
which may be attributed to corneal astigmatism. In
addition, no statistically significant differences were
observed in the residual strabismus angle, surgical
duration, or postoperative complications between the

two groups.
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The Effect of Inhalation Aromatherapy with Lavender
Essential Oil in Patients Undergoing Cataract Surgery—
A Randomized Control Trial
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Abstract

Cataract is a common eye disease that causes blindness in millions of people worldwide. While phacoemulsification
can restore vision, anxiety and fear of pain can burden patients. This study investigated whether inhaling a blend of lavender
and menthol (Laventhol) aromatherapy could reduce anxiety and pain in patients undergoing cataract surgery.

Methods: In this single-blinded, randomized controlled trial, 89 patients undergoing cataract surgery were assigned
to either the aromatherapy group (n = 44) or the control group (n = 45). The aromatherapy group received two drops
of Laventhol essential oil applied to their face masks 10 minutes prior to the surgery, while the control group received
a normal saline solution. Anxiety and pain levels were measured before and afterwards.

Results: The Aromatherapy group exhibits statistically significant difference in postoperative and preoperative
anxiety score compared to the control group (mean STAI difference + 2SD aromatherapy = -9.95 + 10.80 vs normal
saline =-1.82 + 7.95, p-value < 0.001%). Notably, self-assessment pain scores (SAPS) difference is significantly lower
in aromatherapy group compared to normal saline group (mean Pain Score difference aromatherapy = 0.25 + 2.52 vs
normal saline = 2.34 + 2.10, p-value < 0.001%*). Importantly, no notable adverse events were reported in either group.

Conclusion: Laventhol aromatherapy effectively reduced anxiety and pain in patients undergoing cataract surgery.
This safe and non-invasive approach may improve the surgical experience and quality of life for cataract patients

worldwide.

Keywords: Cataract, Aromatherapy, Phacoemulsification, Lavender, Menthol, Anxiety, Pain, Randomized
Controlled Trial
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Introduction

Cataracts represent a common age-related ocular
condition characterized by the opacification of the
crystalline lens within the eye. This normally transparent
structure serves a critical function in focusing light onto
the retina, enabling clear vision. However, the gradual
accumulation of protein aggregates within the lens over
time disrupts its clarity, leading to visual impairment.
In Thailand, cataracts constitute a major public health
concern, contributing to blindness in over 51.89% of the
population (Eye Health Promotion Task Force report,
Ministry of Public Health, fiscal year 2006-2007).
Fortunately, surgical intervention with intraocular
lens implantation offers a viable treatment option for
restoring vision in individuals affected by cataracts.
Cataract surgery is one of the most common surgeries
performed in Thailand and worldwide. Studies
have shown that patients awaiting cataract surgery
experience psychological issues such as fear, anxiety,
and anticipation of pain. This fear and anxiety are
particularly high among female patients, especially
those with chronic illnesses or individuals with
hysterical and hypochondriacal characteristics due
to their heightened sensitivity to anxiety, which is a
symptom of these conditions.!

Various methods have been researched globally
to alleviate patient anxiety related to cataract surgery,
including pharmacological sedation, pre-surgical
education, counseling, manual massage, and music
therapy.! Over the past decade, aromatherapy has
been increasingly used as a complementary alternative
medicine (CAM) to reduce pain, anxiety, improve sleep
quality, and reduce fatigue.? Furthermore, Lavender
essential oil, in particular, has been studied extensively
for its sedative, anxiolytic, and analgesic effects.
Linalool, a compound in lavender oil, has been found to
have anxiolytic properties by inhibiting the GABA(A)

receptor in the human brain.?* Moreover, menthol has

been studied for its pain-relieving properties, acting
through various mechanisms, including stimulating
TPRMS and TRPV3 receptors and inhibiting TRPA1
and TRPV1 receptors, ultimately inhibiting pain
perception. Menthol is also commonly used clinically
as a topical analgesia to reduce muscle and nerve pain,
and it has been used in wound dressings to reduce
postoperative pain, shorten hospital stays, reduce costs,
and increase patient satisfaction.* Prior studies have
not investigated the effectiveness of aromatherapy in
reducing anxiety and pain associated with cataract
surgery.

Despite these advancements, cataract patients
still experience significant fear and anxiety related to
surgery, especially due to the conscious nature of cataract
surgery.! Therefore, incorporating aromatherapy with
lavender and menthol into patient care may alleviate
anxiety and pain in cataract patients, improving their
overall surgical experience and outcomes.

This study investigated whether inhaling a blend
of lavender and menthol (Laventhol) aromatherapy
could reduce anxiety and pain in patients undergoing

cataract surgery.

Methods and Materials

The recruitment process for participants in this
research study was conducted at the Department of
Ophthalmology, Thammasat University Hospital, where
sample groups were selected based on predetermined
inclusion and exclusion criteria through patient
interviews and medical record reviews. Research
assistants then provided detailed information to
potential participants and obtained their consents,
following which participants underwent a smell test
before signing consent forms to join the research. The
process of conducting and gathering data for this study
proceeded as follows: During the preparation phase

before surgery, participants provided demographic
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details such as age, gender, medical history, and prior
eye surgeries. Vital signs, including blood pressure
and heart rate, were then measured by automatic
blood pressure cuff , and participants completed the
State-Trait Anxiety Inventory (STAI) questionnaire
and recorded their self-assessment pain scores(SAPS)
20 minutes before entering the operating room.
Furthermore, 0.5% tetracaine hydrochloride eye drops
were administered three times, one drop every five
minutes, 15 minutes prior to surgery. Ten minutes
before surgery, participants replaced their surgical
masks with Menthol and Lavender oil-infused masks
or a normal saline-infused mask, which served as a
control. During the surgical procedure, participants
continued to wear the designated Menthol and Lavender
oil-infused surgical mask. Three ophthalmologists with
twenty years of surgical experience participated in the
phacomulsification procedure.

If the surgery exceeded one hour or complications
arise, participants may be excluded from the study. Post-
surgery, participants were transferred to the recovery
room, where their vital signs were reassessed. Ten
minutes after leaving the operating room, participants
completed the STAI questionnaire again, recorded self-
assessment pain scores(SAPS), and reported any side
effects from the aromatherapy treatment. If any adverse
effects occurred in the group receiving aromatherapy,
participants were closely monitored, and details of
symptoms were recorded in the Data Record Form.
Data collection, recording, and verification occurred
continuously throughout the research process, ensuring

completeness and accuracy for subsequent analysis.

1. Study design

This study used a single-blinded, randomized
controlled trial design. It was conducted from January
to February 2024 on patients who had a medical record

in the department of Ophthalmology, Thammasat

University Hospital, Pathumthani, Thailand.

2. Participants and sampling

Patients aged more than 50 years who were
previously diagnosed with cataracts, undergoing
phacoemulsification (Alcon CENTURION® Phaco
Vision System) with intraocular lens implantation,
denied medical condition of anosmia or asthma,
communicable and no fasting within 6 hours before
surgery were eligible for this study. Patients were
excluded if they were diabetes mellitus, underwent
general anesthesia or retrobulbar anesthesia, history of
previous posterior segment surgery or trabeculectomy,
operation time exceeded 1 hour, had any intraoperative
complications, or had a history of sensitivity to lavender
oil or any of its ingredients.

The sample size required 40 subjects in each study
group, calculated using the results of the Petchsiri P.
study with a mean difference of 0.57 and standard
deviation of 0.54. For preventing data loss, authors
required 10% more of participants. Thus, 88 people
attended this study. Next, 88 eligible subjects were
entered into the study using the block randomization
method (by applying www.random.org) and were
assigned into the study groups as follows: code “group
A” was given to the Aromatherapy group and code
“group B” was given to the control group (normal

saline)

3. Intervention

Laventhol, a blend of lavender and menthol
essential oils utilized in this research was produced by
the Center of Excellence in Applied Thai Traditional
Medicine (CEATM), Faculty of Medicine, Thammasat
University. It contains at least 50% lavender in menthol
weight by weight. The composition of Laventhol is
currently under petty patent application. Additionally,

the manufacturing team has tested the concentration



24 Thai J Ophthalmol Vol. 38 No. 1 Jan.-Jun. 2024

of the types and quantities of the components in

the essential oil using a Gas Chromatography Mass

Spectrometry (GC-MS) machine to ensure quality

control in each production batch.

No. RT CAS No. Text name % Area
1 11.439 | 2371-19-9 | 2-Heptanone, 3-methyl- 0.58
2 13.874 2-Methylhept-6-en-3-one 1.12
3 14.799 | 106-68-3 3-Octanone 0.38
q 16.673 Sylvestrene 0.40
5 16.758 | 470-82-6 Eucalyptol 0.36
6 17.180 cis-B-Ocimene 1.33
i 17.605 | 3779-61-1 | trans-B-Ocimene 0.65
8 19.619 | 78-70-6 Linalool ©13.30
9 21.935 iso-Borneol 0.30
10 | 22.016 | 58461-27-1 | d-Hexen-1-ol, 5-methyl-2-{1-methylethenyl)- 0.28
11 ] 22.190 | 2216-51-5 | Levomenthol 60.64
12 22.329 | 562-74-3 Terbinen-4—ol 2.96
13 22.771 | 98-55-5 a-Terpineol 0.31
14 | 24.809 | 115-95-7 Linalyl acetate 13.29
15 | 25.832 Lavandultl propionate 1.08
16 | 29.482 | 87-44-5 Caryophyllene 1.88
17 | 30.329 | 28973-97-9 | cis-B-Famesene il 3l

Figure 1 Gas Chromatography Mass Spectrometry (GC-MS) analysis of Laventhol essential oil.

4. Ethical considerations

The trial was approved by the Ethics committee
at faculty of medicine, Thammasat University Hospital
(MTU-EC-OP-0-231/66).

5. Data collection and Outcome Measures

For data collection, the individual demographic
data questionnaire, The Self-Assessment Pain Scale
(SAPS), The State-Trait Anxiety Inventory (STAI) and
vital signs record form (including blood pressure and
pulse rate) were used.

5.1 Individual demographic data questionnaire
The individual demographic data questionnaire

included questions about age, gender, underlying

disease and history of ocular surgery. This questionnaire
was completed by the researcher at baseline, before
undergoing operation.

5.2The Self-Assessment Pain Scale (SAPS)
The self-assessment numeric pain rating scale is a pain
screening tool, commonly used to assess pain severity
at that moment in time using a 0-10 scale, with zero
meaning “no pain” and 10 meaning “the worst pain
imaginable”.

5.3The State-Trait Anxiety Inventory (STAI)
The original version of STAI was developed by
Spielberger et al (Spielberger, Gorsuch, Lushene, Vagg,
& Jacobs, 1983) and contained 40 questions. The short

version of this questionnaire consisted of 20 items to
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evaluate anxiety, and to distinguish it from depressive
syndromes. Thai version of the STAI, translated by
Tapinta D. (1991), the Cronbach's alpha coefficient
mean for different subscales was 0.79-0.92. And the
content valid index (CVI) was 66.5% in this study.

5.4 Vital signs

Vital signs, including systolic blood pressure,
diastolic blood pressure and heart rate, were then
measured by healthcare provider, and participants were
recorded 20 minutes before entering the operating room
and ten minutes after leaving the operating room.

5.5 Outcome Measures

As the primary outcomes of interest, we compared
pain scores, STAI scores, as well as vital sign measures
before and after surgery. Secondary outcomes of
interest included any adverse effect influenced by

Laventhol in the perioperative period.

6. Data analysis

The 29.0 version of the SPSS software was used

Enrollment

Excluded due to

for data analysis. Qualitative variables using frequency
(percentage) and quantitative variables using mean
(standard deviation) were summarized. Chi-square
test was performed to compare the demographic
variables of two study groups. Additionally, Unpaired
t-test was applied to compare the self-assessment
pain scores(SAPS), anxiety status (STAI), blood
pressure and pulse rate between two study groups at
pre-operative phase and post-operative phase. p-value

< 0.05 was determined as a significance level.

Results

Out of 89 people who were assessed for eligibility
criteria and were randomly assigned to the aromatherapy
group (n = 44) and normal saline (n = 45) group. One
participant in the normal saline group had an intra-
operative complication and was excluded. Therefore,
data was collected and used for analysis from 44
participants in the lavender group and 44 participants

in normal saline group. (Figure 2)

Patients Undergoing Phacoemulsification

who were assessed for eligibility (n=89)

not meeting inclusion criteria (n=1)

Allocation

Group A
Aromatherapy
(n=44)

Analysis

Block randomized (n=88)

Group B
NSS (Control group)
(n=44)

Figure 2 Flow diagram illustrated the process of the study



26 Thai J Ophthalmol Vol. 38 No. 1 Jan.-Jun. 2024

Table 1 Patient Characteristics

Aromatherapy group Normal saline/control group p-value
(n=44) (n = 44)
Gender (number/percent)
Male 20 (45.5%) 20 (45.5%) 1.000
Female 24 (54.5%) 24 (54.5%)
Age at surgery
mean + SD 66.8+£9.6 693+73 0.053
History of ocular surgery
yes 19 (43.2%) 18 (40.9%) 0.829
no 25 (56.8%) 26 (59.1%)
Table 2 Summary Results for Outcomes
Outcomes Aromatherapy  Normal saline/control t p-value
group group
(n=44) (n=44)
Pain score
Pre-operative 1.25+1.67 0.68 = 1.31 1.775 0.031*
Post-operative 1.50 + 1.83 3.02+2.01 -3.714 0.767
Postop — preop pain score 0.25+2.52 234+2.10 -4.231 <0.001*
Systolic blood pressure
Pre-operative 141.30 +19.14 148.82 £ 16.34 -1.983 0.165
Post-operative 152.30 £ 11.76 151.50 £ 17.80 0.247 0.007*
Diastolic blood pressure
Pre-operative 77.73 +£12.20 78.77 £ 10.94 -0.423 0.242
Post-operative 81.30 £ 12.26 80.16 £ 12.12 0.437 0.906
Pulse rate
Pre-operative 76.39 +13.33 7593 +£13.22 0.161 0.782
Post-operative 75.32 £12.57 73.52 +12.98 0.659 0.735
State-Trait Anxiety Inventory (STAI) score
Pre-operative 40.86 = 8.58 39.82 +7.00 0.626 0.457
Post-operative 30.91 +£7.32 38.00+7.97 -4.345 0.450
Postop — preop STAI score -9.95+10.80 -1.82+7.95 -4.02 <0.001*

*p<0.05
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1. Demographic characteristics and homogeneity
comparisons between the groups

The demographic characteristics of participants in
two study groups are presented in Table 1. The mean
(SD) age of study participants was 66.8 (9.6) years
old in the aromatherapy group and 69.3 (7.3) years
old in the normal saline group. 54.5% of participants
in both aromatherapy group and normal saline group
were female. 56.8% of participants in the aromatherapy
group and 59.1% in the normal saline group have no
history of ocular surgery. The statistical tests revealed
that there was no significant difference in terms of
demographic characteristics among the two study

groups.

2. Self-assessment numeric pain rating scores

As shown in Table 2, there was a statistical
significance in postoperative and preoperative pain
score difference in aromatherapy group compared to
control (mean Pain Score difference aromatherapy =
0.25 £ 2.52 vs normal saline = 2.34 + 2.10, p-value <
0.001%).

3. Anxiety

Ilustrated in Table 2, Among these two groups,
there was a statistical significance in the reduction of
anxiety score post-operatively in aromatherapy group
compared to control (mean STAI difference+2SD
aromatherapy =-9.95 £10.80 vs normal saline =-1.82
+7.95, p-value < 0.001%).

4. Systolic blood pressure

As seen in Table 2, there was a statistically
significant difference in higher post-operative systolic
blood pressure in aromatherapy group (mean systolic
blood pressure + 2SD aromatherapy = 152.30 + 11.76,
vs normal saline = 151.50 = 17.80, p = 0.007%).

5. Diastolic blood pressure
There was no statistically significant difference

in diastolic blood pressure within both groups.

6. Pulse rate

There was no statistically significant difference

in pulse rate within both groups.

7. Operation time

The average operation time + 2SD in aromatherapy
was 23.11 + 8.56 (minutes). While the average
operation time + 2SD in normal saline group was 20.36
+ 6.49 (minutes). There was no clinically significant

difference in operation time.

8. Adverse effects

No adverse effects were reported among patients

in both groups.

Discussion

This study examined whether inhalation
aromatherapy with a blend of lavender and menthol
(Laventhol) can significantly reduce anxiety and pain
in patients undergoing cataract surgery. The findings
of this study and its relation to similar studies are

discussed below.

1. Pain

The present study demonstrated that aromatherapy
group (Laventhol) was effective in relieving pain from
cataract surgery compared to control group (normal
saline). Our findings were consistent with many studies
in several fields of medicine, including neonatology,
obstetrics, oncology, and dentistry.

For example, similar to our results, Vaziri et al.’
demonstrated that inhalation of lavender oil (five drops

of 0.5% concentration) can significantly reduce self-
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assessment pain scores(SAPS) and crying duration in
infants receiving vaccine injections. Maya-Enero et al.'s
study observed a significant decrease in crying time
and lower Neonatal Infant Pain Scale (NIPS) scores in
neonates who received inhaled lavender essential oil
(LEO) during frenotomy procedures.® Additionally, a
systematic review by Tabatabaeichehr et al. showed
that lavender oil, either alone or in combination with
other essential oils, was popular for aromatherapy and
had positive effects on pain relief and labor anxiety
reduction.” Furthermore, Arslan et al. suggested that
lavender oil could serve as a calming agent and could
be routinely used in pediatric dental practice.®

However, conflicting outcomes exist in some
studies, such as Ronnie L. Shammas et al., which found
that lavender oil did not confer measurable advantages
when used as an adjunct to pain management regimens
for microvascular breast reconstruction surgery.’ This
variance in outcomes could be attributed to the more
invasive and time-consuming nature of microvascular
breast reconstruction surgery compared to other
surgical procedures studied, potentially affecting the
efficacy of lavender oil in pain relief.

In addition to lavender oil, Laventhol contains
menthol, known for its analgesic properties. While
the analgesic effect of menthol mediated by TRPMS
has been established, the exact molecular mechanisms
between upstream and downstream signaling pathways
remain unclear. It has been widely known that topical
menthol is effective in treating musculoskeletal pain,
neuropathic pain and postoperative pain. Moreover,
menthol's interactions with TRPA1 and other targets
may have both pro-nociceptive and inflammatory
effects. Topical menthol treatment is often associated
with skin irritation, and inhaling menthol can exacerbate

asthma in some individuals.*

2. Anxiety

Our findings revealed that inhalation aromatherapy
using lavender essential oils also improved anxiety after
cataract surgery by decreasing the STAI score. Along
with the study by Hossein Ebrahimi et al., inhalation
aromatherapy with both lavender and chamomile
essential oils helped decrease depression, anxiety, and
stress levels in community-dwelling older adults.'®
Other recent studies have revealed that inhalation
lavender aromatherapy is effective on anxiety levels in
the preoperative stage of patients with benign prostate
hyperplasia.!' which is similar to our study results.

However, a study reported that aromatherapy
with lavender essential oil had no effect on the anxiety
level of patients undergoing coronary artery bypass
graft surgery.'? This inconsistency can be explained
by differences in the nature of anxiety in the current
study among community-dwelling older people and
the kind of anxiety in patients undergoing coronary
artery bypass graft (CAG) surgery. CAG is a procedure
that is more invasive and the progression of ischemic
heart disease, which is life-threatening, may lead to
long-term anxiety more than cataract surgery, which

has a better prognosis.

3. Vital Signs

The results of our investigation showed that in the
aromatherapy group, there were statistically significant
differences in increasing systolic blood pressure (SBP)
after cataract surgery, but these differences in diastolic
blood pressure and pulse rate were not statistically
significant.

However, although the post-operative SBP of the
two groups showed statistical significance, the actual
difference in SBP values between the aromatherapy
group (152.30 + 11.76) and the control group (151.50
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+ 17.80) was not clinically significant.

In contrast to previous studies, Lytle et al. in
2014 revealed that the effect of lavender aromatherapy
on vital signs and perceived quality of sleep in the
Intermediate Care Unit resulted in significantly lower
blood pressure in the treatment group than in the control
group.'® Similarly, Armaiti Salamati et al. showed that
blood pressure was significantly lower in the treatment
group than in the control group in patients after open-
heart surgery in the ICU." Nevertheless, Davide
Donelli et al.'s study found that lavender inhalation did
not show a significant effect in reducing systolic blood
pressure as a physiological parameter of anxiety.'*

The differing outcomes regarding SBP in each
study may be attributed to variations in study settings,
which could introduce confounding factors affecting

the outcomes.

Limitations

There has been little research that examines
the effect of inhaling lavender and menthol essential
oils on pain relief and anxiety reduction in the
medical field. Nevertheless, the />?present study
had limitations that need to be considered when
interpreting its results. First, Patients awaiting
cataract surgery needed to undergo pupil dilation to
prepare for the procedure, which made it difficult for
participants to read the questionnaire due to blurred
vision and increased the time required to complete the
questionnaire. Some participants requested assistance
from research assistants to read the questionnaire aloud,
introducing the potential for interviewer bias. This
may be resolved by having a blinded assistant read the
questionnaire to all participants. Second, participants
in the study were older adults (over 50 years old),
limiting the generalizability of the findings to other
populations. In this trial, we evaluated aromatherapy's

effectiveness in reducing anxiety and pain only during

phacoemulsification; other methods of cataract surgery,
such as extracapsular cataract extraction (ECCE),
intracapsular cataract extraction (ICCE), and Manual
small-incision cataract surgery (MSICs), will require

further investigation.

Conclusion

In the setting of cataract surgery, aromatherapy
with Laventhol (lavender-menthol) essential oil
effectively reduced anxiety and pain; however, there
were statistically significant differences in increasing
systolic blood pressure after cataract surgery. No
adverse effects of aromatherapy were reported in this

current study.
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Research Publications of The Department of
Ophthalmology, Faculty of Medicine Siriraj Hospital
From 2017 to 2022
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Abstract

Objective: To study the number of international research publications and citation frequency, analyze the relationship
between the citation frequency and the Journal quartile score at different levels, and study trends in publications of the
Department of Ophthalmology, Faculty of Medicine Siriraj Hospital from 2017 to 2022. To analyze the relationship of
other indicators journal’s that affect journal quality.

Methods: The international research publications of the Department of Ophthalmology, Faculty of Medicine Siriraj
Hospital between 2017-2022 from the Scopus database were collected, including the number of articles, titles, authors, journal
name, year of publication, type of article, type of access, and citation frequency. Next, collect the data from the Scimago
Journal & Country Rank (SJR) database, including the journal quartile score (Q), subject area and category, coverage,
country, SJR value, and the h-index of the journal. Then, the Journal Impact factors (JIF) from the Journal Citation Reports
(JCR) database were collected. The number of citations will be retrieved on December 25, 2022, and analyzed by descriptive
statistics. The data were compared and presented as frequency, percentage, and proportion. A study of relationships of other
indicators of journal analyzed by Spearman’s rank correlation statistics in case the data are non-normal distribution.

Result: The international research publications of the Department of Ophthalmology, Faculty of Medicine Siriraj
Hospital from 2017 to 2022 were 177 articles. Most of the articles had published in 2022 (39 Articles). The total citation
frequencies of research publications from 2017-2022 were 1,480 times. In 2017 had the highest citation frequency (697
times), and the Q1 journals were the highest citation frequency (1,184 times). A study of the correlation of other indicators
in the journal data revealed that the relationship between SJR value and h-index of the journal (r = 0.773, p < 0.01) and
the relationship between SJR value and impact factor (r = 0.773, p < 0.01) were a strong positive correlation, which was
statistically significant.

Conclusion: International research publications of the Department of Ophthalmology Faculty of Medicine Siriraj
Hospital from 2017-2022, most of the research publications were published in the first quartile journal (Q1 is the highest
quartile), and we found that Q1 Journals were the highest number of citations and number of citations per document. On the
other hand, Q4 journals were the lowest number of citations per document. Therefore, selecting the appropriate journal for
publishing research articles are essential to increase the chances of receiving citation frequency. Researchers should publish
their research articles in Q1 journals because they are level as high-quality journals indicating the quality and excellence
of research publications. Furthermore, a high number of citations in research publications would not only show the quality
and reliability of the research but also demonstrate the expertise of the researcher and the institution.

Keywords: Research publications, Citation, Journal quartile score, Databases, International journals

'Research Department, Faculty of Medicine Siriraj Hospital, Mahidol University
’Department of Ophthalmology, Faculty of Medicine Siriraj Hospital, Mahidol University
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Intraoperative Iris Prolapse
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Susama Chokesuwattanaskul, MD, PhD!, Direk Patikulsila, MD?

Wau

1. Iris prolapse: Definition
2. Intraoperative floppy-iris syndrome (IFIS)
3. Bernoulli’s principle
4. Mechanisms of intraoperative iris prolapse
4.1 Wound construction
4.2 Iris tone and pupil size
4.3 Imbalance flow
4.3.1 Hydrodissection
4.4 Increased intraocular pressure
4.4.1 Suprachoroidal haemorrhage
5. Management
5.1 Preoperative management
5.1.1 History taking and ophthalmic
exami-nations
5.1.2 Preoperative medications
5.2.Intraoperative management
5.2.1 Pharmacological agents
5.2.2 Ophthalmic viscosurgical devices
(OVDs)
5.2.3 Iris retractors and Expanders

5.2.4 Modified surgical techniques

AzuABusenuIsLHanase Hunie
wsndouserintamsisainuldreutisies awise
thlugnnzunsndeuiizuusaduamals enfiiu gav
wudanvn ewaudnnlludiundweswmnla dnunn
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a3l ALNaERnaLIdNTAIEAINET
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1. ANZUIUATTUDDNUINIUHATEUINNHNIARN
(intra-operative iris prolapse)

=3 dl o 1 1 v YV

Wunmeinulavegluserminanisindndensgan
a2l UTNAANUS I UNIT1H1IF%an (Main
incision) WAB1ALARTILNATES (sideport incision) Ale
JUNBUNINYINTALAALUATUDDNUINILHATLIAIN
HRmsinAnluduneaun1s9i1 hydrodissection agnals
Annuoaaziintulutusouluurssnsiidndanszan
@V v o A a Y a . a Y
fla Yadeiduasuliminniag irs prolapse nula
Uaefo N12zU1un19auULss (floppy-iris syndrome)

= a Nay 1A = a =

WANE1LSLAALALUN TN LUTNIEUSaANULESIDU
asnle
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2. A1zuun1 aunsaluvus1fn (Intra-

operative floppy-iris syndrome)

Intraoperative floppy-iris syndrome gnugyeys

junsausn Tne David Chang wax John Campbell T

v A

%
U a.a. 2005 TnediesAusenovluniidadendfgy
3 981970

1. anagt iris finsiadeulminuunas (ntra-
operative iris billowing and floppiness)

2. Adigrumyuasetsseiloduszninams
W19R (progressive intraoperative miosis)

3. amiedl s $in1stu WWARwafiusnamadl
HARNANILAL DY (propensity of iris prolapse to the
main and side port incisions)

Tnglunisseuadiusn et a.e. 2005 wuin
intraoperative floppy-iris syndrome finnuiede
Aun1sidfen tamsulosin (alpha-1 antagonist) 34ide
11567 Flomax® Wueniildlun1sinwintie benien
prostatic hyperplasia Iﬂﬂﬁﬂﬁlﬂmiaaﬂqwé‘ﬁﬁﬂﬁ

\AAN15Aa1ERI183 smooth muscle 71 bladder neck
WA prostate gland wazidein dwmaliiAinnisaaesy
iris smooth dilator muscle 34l alpha-1 receptor
wuiu'? Tun1sAinwsiann wuitealungy alpha-1
antagonist ﬁ’ﬁlu@] 917U doxazocin ﬁLﬁmm’mﬁm
Tun19inA1E intraoperative floppy-iris syndrome
(IFIS) wunw’
A IFIS @wnsasuun severity Mol

- Absent nueds druniund Lud iris
billowing

- Mild form nunede 1A iris billowing
(Mmude 1.) wildifinn1ag miosis 3o iris prolapse
2E19TALAU

- Moderate form #u18fs 4017y iris
billowing (v 1.) uagiinmanisaiegelanegig
uilsteluiandae 1¥un shuniguasnnndi 2 mm
(Mue 2.) w30l iris prolapse (MuTD 3.)

A191991 1 N159UUNNTIY intraoperative floppy iris syndrome (IFIS) ANUAINUTULTY

Grade Severity Iris billowing Significant miosis (pupil diameter
reduction 22 mm) and Iris prolapse
0 Absent Absent Absent
1 Mild Present Absent
2 Moderate Present Significant miosis OR Iris prolapse
3 Severe Present Significant miosis AND Iris prolapse

- Severe form §013¥ iris billowing (ANe
1.) 33ufuMsAFUIUAYUAIINATY 2 mm (148
2.) wazdl iris prolapse (A1UT8 3.)
ogslsAnu mnuidssveamainane IFIS 819
unnssiululuusiasidend lnewugtinisaifidind
Tudssansvndiu’

3. “ann15989 Bernoulli (Bernoulli’s principle)

w&nn1s Bernoulli (A.f. 1738) a3u1ed7 Lile
NTUINSLAUNIVDIVDUUA I ULUITEUIU BaZaIN
Toiadsitin veaunalilanmnsagndauuulfinilon
f1a vouunarlumundsiifinisluadisnanudaiiun
andnasfieusuneluvesaitesnitvesmaiiily
sundsiifinnslvassanugiivesnin
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1) Higher fluid speed, Lower pressure

.
€
«

2) Lower fluid speed, Higher pressure

i‘Uﬂ’]W‘VI 1 N1993UIEATTLAN iris prolapse lusznienmsiidnsensyanlnge 1Aunannises Bernou li (1) I@EJ'YJENL‘W@’]IUU%L’JZNVI
E]EJW]“L!ML!’W]’?] iris wmﬂwamammwmmmrm agiianuaunglureanaitesnin & %Gﬁﬁﬁﬂ‘u‘?ﬂllﬂ“u 2 °UENL'VTE1’J‘V]
ayj‘ummmwaq iris WiJﬂWil‘Wﬂﬂ’JEJﬂ’J’mLi’JVﬁJ@FJﬂ'J”I LLauummmumﬂmmmmwmmmw

/ el
y < 7
Vo e
1 4 \

/ y -
I’ y T
| 4 D . =

sUna 2 ﬂalﬂmil,ﬁm iris prolapse Tusyninsmssfndonszan (A) e iris IwUs anterior segment 8onidu 2 compartments

Vl’e]EJ‘UiL’JﬂNI'WUWU’W LATATUNRIRDTEUIUYON iris LaglUSeuisuiuminilaunan1anmean (main incision); (B) Tuveug

WWWﬂWiNWWﬁW’BﬂSuﬁ]ﬂ uramsmanazinisilneen SN'VHSLVIllﬂ’liiuU’]EJ‘LH’?]’?]ﬂ"i]’]ﬂ“USLQZHV]E]QW]UWU']W@?uu’]U“UEN

iris; (C) \laiansanaseesmiasivasanuiuludiwiinise irs iuwmgliiAaanuuanavesusadiuiiegiumi

wagamuaes iris ¥l iris gnaulumeinumn; uag (D) finnnae iris prolapse

4. nalnnisfinnnazinuaEunanINNINasERINg
N1AA (Mechanisms of intraoperative iris
prolapse)

wiin19LAn iris prolapse TusginN1HFnQzd
awnnnuaedady LLﬁimaﬁugmmaaﬁmdﬁmﬂ

Bernoulli’s principle fiesueiAenfuanuduiiug

YRIANLAUNEIUTDUNAT WATAINNISIVDIVBINA?

TuszninensiiumsvesveamarluwwassuIun L

TaoSunetnemuy

#aNN13984 Bernoulli anansauiuneasuiensiia

iris prolapse TusgwinensHdinfanszan (gﬂmwﬁ 1
kay 2A-2D) Imﬂﬁl iris @1U190WUS anterior segment
poniu 2 compartments fioguinasiumii uaz
Fundsrosrunuved irs deluseninafiviinisunga
T vesmarildlunisvih phacoemulsification 819
varuiafigann suviiliiAnnsanasediesings
vosanusuluaudiniiee s Weiiieutuau
Ushaumawie irs {Wumeliiinauuans1ves
ussuogeuniiassundsues iris vhls iris gn
sulumesuntd waziinnng iris prolapse Vil
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Fefitadedug fionedwasionnuduitluuiamii
WASTAIND iris LazanananIsinn11g irs prolapse
917191 phacoemulsification wound configuration
waxn"5¥i hydrodissection tiasnviiliinnislva
U89 fluid é"wmmﬁaqa LarN13¢ suprachoroidal
hemorrhage ﬁﬁ'ﬂﬁlﬁmmmLmn@iwuaql,tsaﬁuﬁag
FumTuaEEUNaes irs 11T

4.1 ANWULVDILNANIAA (Wound confi-
guration)

nsaunarfndenszanti (well-constructed
phacoemulsification wound) 9Za@1U1TONULTIAU
nelugnalegadia 2,000 mmHg lagldvinliinaey
iris prolapse 1n8ABINANTUITEAUUDIVOULNAATUY
T (internal wound) Wewflsufuszuruned iris 41
iris plane agvilsaInveuwkasululey Aawiin irs
prolapse ddnendnnisi iris plane 9891199170
wraduluann wazuinvetkaiinsivundn e
andsinameniiinaseenmaune® duiudnuarvos
wHardiRdensEanfiATivasannsiinn1ae irs prolapse
fa unamsivnalrgnIduraudnansas phaco tip
\fiudnios wiean fluid outflow soU phaco tip ey
msfinnuevetmalunsyanafireutee Wiie Wil
vauunadluivinan irs plane ann

sUnwil 3 JUIUSeuifisuseiuveseuiNaduly fiunnsis
fulewfieuiuszuiures iris &1 iris plane gjing
nveuunadulunn (Un13931) Aegida iris
prolapse léennninnisi iris plane 9E119NVBY
uwasulutey (FUunede)

dlofiansandn s WWuveuwalunisuue ante-
rior segment ponlu anterior Lay posterior com-
partments Tusgnineiiiinisiida phacoemul-
ification avlusssuitnszyite iris saarnmeiume
LasFuUNds Aundnni1sues Bernoulli Faman iris
tone AAMUAAUNG A7 TAANNATUNIUABDUTIAY
Y04 iris anad FufiuanudesiiesvilnAnnmdeou
sunarmsnsbmlaihetu Sadunalandniivhliin
N1 iris prolapse
uenanilunsdifizinunlildvensegrasiud
(poor pupil dilatation) ararinaudedlunisia
A iris prolapse ba 31ntwsNa 2 Usen1s Ae (1) 310
iris tone flanaaiile iris muscle 1AAN"3 relaxation
waz (2) st iris Siuitduiatiuuseduiiianndu &
funnegisiunlilfossosnaiud Sadumnudes
fiddaylunisifin intraoperative iris prolapse
4.3 mslvavaaiiilsisuna (Imbalance flow)
431 fupeunsin Hydrodissection
Hydrodissection Aa Fumaulunsldnszua
ihifionglviiaedeavesaudusnoanaingefuaud
(capsular bag) Tusz119n15%11 phacoemulsification
Fan1siAn iris prolapse Tudumendl finan 2 naln
nanme®
4.3.1.1 m'ﬂwa%aaf’]aaﬂmqLLwamNLsfh
wdnvay hydrodissection nMsiiiussfuvasii
dinduluvass hydrodissection asiliAnaanalal
fmaaﬁuaamﬂwamaafﬂuu‘%nm anterior chamber
Fauswuvosihfigumd e ins szfiatuluszwing
N13911 hydrodissection sleflsufuussuhitusna
AIUNTINVOY iris dIWabALAAAMNLANATIIYBILTINY
Yo TINgn iris KusonMIuHAT SN (main
incision)
4.3.1.2 nsindaveninfiusiasunds
laud (sequestration of fluid) WInluszWinenIsnI
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hydrodissection fthunsaaugninlugevuaudii
USnasumdmenaud wliussuhiunduand
TunBoageiu urduliiimandouiivonaud uay irs
1nFighumti vl anterior chamber uAUAS kATl
surianelu anterior chamber insnntu

4.4 n13iausuN18TugnAge (Increased
intraocular pressure)

amiglafmudiiinanudunelugnan Aazdaa
feannavosmuiuTioguIIn anterior segment Tu
5¥W319N1591 phacoemulsification aeiawanidesll
16 Tnslamnz e liruduuinugnadumnds
(posterior segment) M‘%@ﬂ’a’mﬁﬂuiugﬂm (vitreous
pressure) Lﬁmqasﬁu Teinvddyinaseiles laua
suprachoroidal haemorrhage

4.4.1 Suprachoroidal haemorrhage %39
Acute choroidal effusion’

N15LANN1I£N1I¢ suprachoroidal
haemorrhage fimnuiAgadeaiuaugavesauduly
anan Ineflanuduiusiunmsanasesanuiunely
anaeg 195wt liiAan sunsnduveiien
TWazaui potential space U3k suprachoroidal
space wazdleinng suprachoroidal haemorrhage
Hudrasvilsiin iris prolapse annmnsiinusuiidia
FupthannuazsInEaiusn posterior chamber

4.4.2 msanusiunelugnaginiianguen
analuvzaate lens nucleus M3BUUEANRINLAY
lens cortex

Funou phacoemulsification &g coaxial
irrigation/aspiration (I/A) Lﬂu%umauﬁﬁmﬂwaéuaaﬁw
g anterior chamber snnniAalumsgmiiosn
i unsdnlvasensumunamadngn (main
incision) AmAUAElugNMEINIIAELBNgNAT Yinlv
sumlvanumsinavesieenuymaunarisa ne
wgluvaigdids phaco tip 138 I/A tip 88n21nm1

5. nMsUseiliugUlenauniswiiga (Preopera-
tive evaluation)

5.1 As9nUseIRkarnIsRIIAsIenNY
JUABUNNTTNUTL IRWALHTIVIINIY FIASIAINY
TunsUssdiugthenaunsisn lnedussinud

<

A
deunasalul

]

an

5.1.1 wunsdnusyTRenudesingg end

U

-msudsemueilungy alpha-1
antagonist w’%amﬂ%ﬂumju miotic agents 919
19U pilocarpine %ﬂ@@ﬂﬂ%ﬁﬂﬂ@ﬁﬂ@i@ iris

- mslionlunguduiienatinaifiseuides
Tun9LAn IFIS 8171 benzodiazepines, quetiapine,
way finasteride™

va  wa

- Tspmnaniieades 3’JSJ‘V13Q°LJ3$’JGIQU \Vi9)
N9MT DY iris trauma

_ UseSRvesmsnadamisludraieniu
waznant1eils lngameUse TN sueevesgaum
STWINNTHNIAR UazN1IHIAA vitrectomy Tustna
WeaiuuIneu

- Tsavneszuudue flonadin wu Tsawn
U (diabetes mellitus) uazanusulaiings

5.1.2 A1IATIINNE

- drenenn Tasiamegtasfianeaduun
(high myopia)

HU7e high myopia ﬁar{{ﬂwﬁﬁmmam
=-6.00 14 -8.00 D Uariln1ue13gne1 (axial length)
=26-26.5 fadwns Tasluguaenguilasiidnuus
ﬁﬂﬁ@ﬁﬁ&ﬂ@i@ﬂ’]ﬂﬁﬂ iris prolapse Ao il anterior
chamber 7130 wardlmumgouves zonule (zonule
laxity) 110 liAansIAReuRves lens-iris
diaphragm lUnesundafiuanndiun@lusswing
n13911 phacoemulsification 1580731 A17% lens-iris

diaphragm retropulsion syndrome Fsiinavinls iris
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tone anag'*?

’ﬁmfﬂ Tu high myopia azdl abnormal
scleral rigidity 39finane wound construction
welundvaenisduniusoussduluseninanisyi
phacoemulsification silusywinstuneunsih
i3esdioreenuinaunanadandn (main incision)
Fadrufinauidsslunisiia intraoperative iris
prolapse

- Axial length ﬁé’jumﬂ

anfiil short axial lensth finnulaluguae
fivdu high hyperope FIENUSNWAENIINEATN
squfiddfie anterior chamber M (shallow
anterior chamber) Foduanudsnonisiin
AN iris prolapse {109910 (1) S2iUT0IVOULKE
#1ulu (internal wound) asfiszunuiilndifeafy
iris plane wnn31 eifisuiuauiifinnudnves
anterior chamber Unf uag (2) fiufives anterior
chamber azilUsunsiivesas vinlwdsnasons
AuANLsaRuly anterior chamber Tusenineanisvin
phacoemulsification’’

- Iris iwﬁgqmisummmgzhum (pupil
dilatation) — amude 4.2.

5.2 gmganiatlesiuvseanlaniaiia

N17% intraoperative iris prolapse

finsidrunauvesematesiaunld e
Wunstesiunieannsiinanig irs prolapse g
wnglunsdfifddiuiedostu IFS Tnefifinis@nw
Ausgraunsras taun

5.2.1 Atropine eyedrop

s?imaiﬂmiaaﬂqw‘émaq atropine R para-
symphatolytic action gadu indirect effect Tng
L‘id]umﬂﬂa’ejﬂqwéﬁugd iris constrictor muscle Lila
wiwaliia pupil dilatation ®1931A epinephrine
Faudu symphatomimetic action Iﬂﬂlﬂaaﬂqméﬁ

iris dilator muscle Tnemss (direct effect) s1eiing
S1991uUsEAME A WIELTateUesiunig IFIS 19
ulagnauiiu mild form'*®

Tnefisuuuuiild fie eyedrop Tnelvineanmn
Fredizeingn Suae 3 an Wunan 13 Yurewddn

5.2.2 Non-Steroidal Anti-inflammatory
Drugs (NSAIDs) eyedrop

1199370 NSAIDs ﬁﬂﬁlﬂﬂ?i@@ﬂﬂ%é
vadlaedudanisiuasy arachidonic acid luifu
prostaglandin inter-mediates LLazmﬂ‘Uﬂq'aJ
eicosanoids 59814 prostaglandins 1y COX-1 and
COX-2 waziilsan prostaglandins dnalnn1sesn
quiSviliARNIMAfves smooth muscle w4 iris™

Tnoilsuuuuilld Ao eyedrop Taglivanm
Frefivzringn Suae 3 van Wunan 1-3 Turewds

6. NMSUBINULAZNITSNE LUVUEHIAA (Intra-
operative management)

6.1 &1
nsfnwrdulnginieadestunisiieun
Tlun13U99Aun5iAn intraoperative floppy-iris
syndrome ety 2 nalnandn fe
6.1.1 n15911% pupil verelilaagell
Uizam%mwumﬁqm wieteatiunisiin irs prolapse
Immﬁiﬁﬂumjmﬁwﬁﬂﬁfﬂwﬂm pre-operative Lag
sowfiadluauds intra-operative tnedlen 2 wfinndn
A9 intracameral epinephrine (Lmnsils US) wax
intracameral phenylephrine (FL%VINELN Furope) @
Naudy o fivhungaeliAnnisveneves pupil Ao ol
n&u anesthesia 817U lidocaine fizdawalinia irs
sphincter anesthesia wae paralysis Fadu passive
action'” Tnglgsaadu solution f1ee) Wy
- Shugarcaine solution

lasunsAnAulag Joel Shugar, MD Tneidiu
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wanfivhanld I fortified balanced salt solution
(BSS) 3 @ waz preservative-free 4% lidocaine 1
g sounlafinswmuu Epi-Shugarcaine lnedidau
ey 4 mL bisulfite-free 1:1000 phenylephrine,
9 mL fortified balanced salt solution (BSS) wag 3
mL preservative-free 4% lidocaine

- Phenylephrine 1% + Ketorolac 0.3%
(Omidria®, Omeros, USA)***8

QnAnAUTUIINATST bisulfite-free
preservative-free phenylephrine v19uaauluy
ansgowsnlud w.e. 2555" wazlasu US FDA
approval Tud w.a. 2557 lngna 4 mL w89 Omidria®
T BSS 500 mL fAldszninsnsingn Inefinalnfivae
1% pupil venelildegeiiuszansam Snvedannis
WUUIR LU WARINITNIAR

6.1.2 Asl iris muscular tone LfisAy
\ieannisiAn iris billowing waz iris prolapse g
mﬂﬁﬁl’ﬂumju intracameral adrenergic agonist R
920ONqVSIALATIIE iris sphincter muscle KW
sympathetic pathway 1114 iris muscle tone i
1Py FeamPuelunguifentv 6.1.1

i Tunsdives nondFIs sladfinmsdnend
Wioamedansldormant Jedelinusilsildidly
NNILFAINAD

6.2 @15%Un (Ophthalmic viscosurgical
devices, OVDs)
nsiaenly OVDs M8AMNNTUYDY sodium

hyalu-ronate g gnusnlfiftetoatumsiin IFIS Tng
finalnwan® Ao

6.2.1 M3 OVDs viwthillun1svens pupil
(viscomydriasis)

6.2.2 shenuaNtRuas OVDs TiflnnamdA
highly cohesive 3s9a8te3riu iris prolapse

OVDs ﬁﬁﬂmamﬁa highly cohesive %38

naufisinnaddures sodium hyaluronate g4 Tng
\an1e Healons® Faagaetieafiunisiin iris prolapse
Tne 2 nalnndn fe (1) viscomydriasis AilUszansAm
WA OVDs wuu dispersive uay (2) AauURNS
nMenmwes OVDs Aitretlastunisiin iris billowing
LLazﬁ’laﬁquammiLﬁﬂ iris prolapse™

frenuautAEnIINIEAImMYes OVDs 7
na11u1 n1sidenld OVDs MumanzauvvaIunsa
Uosiunisiia iris prolapse latunsdlves IFIS
wifaglifinnsfnwfidissnelunsd non-IFIS ue
flded1azanusadestunisiinnriedananld
WiguLAeariu

fatinadenld ovDs fifiauautives
cohesive 111N dispersive 11 Healon5® 398iA24
WngaNIINT SIsmsdenmederndndianuse
yil¥ OVDs tiuaglu anterior chamber l#emauu Tng
N198M aspiration ey vacuum settings

6.3 aunsalanegitum (ris retractors uaz

pupillary expanders)

Iris retractor gnitarsanlviiunldiievene
oupil waziieanionialunisiia iris prolapse lng
91NN135AN®1999 Chan and Francis N1511 iris
retractors 2 63 1163818 pupil AiUSHMUKEN1E
nan (gﬂmwﬁ 4A-64C) Taifiusednsnminisanalunis
Uasiunsiia iris prolapse™

oglsfmu Ieinsdnwiiieusulsinisi
iris retractors ulgUasiUAIRARAME iris prolapse
Tnee1ald iris retractors 4 Fafieasens iris lu
5U diamond ag Oetting and Omphroy (g‘dmwﬁl
4D) #39NSK iris retractor 1 @7 IMIHIUNTY single
subincisional wound lag35e8s Tint (E‘Umwﬁ 4E)
Tnedoinuenanazdunisaisuens pupil uds Seae
\fial iris tone e

Natn1sinaulanaznasanly retractor A5
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sUn i 4 n1sl iris retractor Tusuvesngs: A-C) laen1sld iris retractor luuSnadnausamatvan (main incision) lngls
984 Chan and Francis; D) n15ld iris retractor Iug‘d Diamond 1ng359849 Oetting and Omphroy; wag E) n1sld iris
retractor 1 @1 lABRIUN4 single subincisional wound lag35ue9 Tint

nssdauslugag pre-operative \fialaafiun1siin
A1 iris prolapse Faarfiuszan3nimuinninnig
Fnaulaldnendsiiiinny irs prolapse w1 52
TeanruEsiazAnnuEsesoy irs §ae
drulunsdlues Iris expanders 81914
Malyugin ring Wiagauisagieansasns pupil 1o
wiiduludhuwes pupillary margin Wiy lailéiing
Taenswte irs ludndu Fdlaivily iris fanuades
InTuiteaneinzdestunsiianie irs prolapse™
6.4 n1sUuABumATianHIAA (Modified
surgical techniques)

Tusemnamsendndanszan TunUNIAINULEE

1nlun1siie iris prolapse e hydrodissection,
phacoemulsification, coaxial irrigation/aspiration
(I/A), wag nshd intraocular lens lngede forceps®
= ay v & a ) & A Y]
Jsildemssziudunavludunsuwmanil iedosiu
aQ .. v v 1 dy
nsIAnA1E iris prolapse Tasdaay famalull
6.0.1 Tutumeu Hydrodissection

- NMINTIVEDUILUTUI OVDs AAaLa
Tu anterior chamber

- N152A fluid Wevin hydrodissection A3
a 2 d‘
Anlulsnaiiuungay

A s a a A ) 3
- Msnafiaudiundug Wetdunislai

Youngszninuaudiiniyd way lens capsule

Y

=
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9NUN

77
v a

Vel aansaftazida 10P Tuszwinennsvile
Inee1de digital palpation
6.4.2 Iu%umau Phacoemulsification
- Tuszmi19n15U7 phaco tip 890910
anterior chamber wuztiilianwiodn irgation wie
Lﬁumia@mmﬁuﬁu%nmiaﬂQﬂméﬁwﬂ’l (anterior
chamber)
6.4.3 Tudupeu Coaxial I/A
- msldiedesile coaxial I/A handpiece
fiusamds iris Avialiiia misdirection w4 fluid
Tneinanusuves fluid Ausnasundwes irs die
Wiguiguiuanusiusuvt waznseRuliinnie
iris prolapse
Wit anunsedlesfunsinanizsanaild Tne
afeA3osile bimanual I/A w38 manual coaxial
systern 917y Simcoe cannula Tngndnidesmiadn
fiustans main incision U199z paracentesis 7
flownmanzauwny Weann135wes fluid eanann
U3has main incision dainivuslngindy
- Tusgni19n15U1 I/A probe 89n91n
anterior chamber wuztilianvioln irigation wie
\Hunsananuduiivinatesgnasmumth (anterior
chamber)
6.4.4 A1sld intraocular lens lagade
forceps
mnianusndudedld intraocular lens Tau
anéy forceps Amafiasneefitieantonianisiin iris
prolapse Farelud
- n5ld cohesive OVDs w1lUlu anterior
chamber tiiudy iielhimdnaes OVDs 22ena
879 iris weanantasenislaluysuiaiuniuly
(overfilled) Traianansasiiu OVDs 7inna side port Tu
sr7197ld lens 61

- I0L injectors AzApINIUIATIWOANULKNE
Y oA 9 va . P v Y a

et Wialilvidl fluid leakage MagnseAulmAnnI
iris prolapse

SN IEMATALNLLANAIGY 1T

6.4.5 NITVILKALANLAN WU sideport
L. ~ vy A A | v v o | ¢
incision tweldiasaslioldludnsmumisvoaaud
~ ada . 1 . 8
Wisnlunsalidl iris prolapse #1u main wound

6.0.6. N39 surgical iridectomy Tudnweuy
radial slit TuuSnadd iris prolapse Wiaiun1san
fluid accumulation IUIIUNAT iris

6.4.7 n15le OVDs Lo iris reposition

6.4.8 N3l blunt tip cannula @EARNULKE
paracentesis TUAILITIRI900ANIAINUTIUVDY
uwa?idl iris prolapse Fsinduukaniadman (main
incision) kaald blunt tip cannula AsnaMABE WY
w3aU10 (sweep) Mneuluuna W irs nigneenain
uia

6.4.9 Tusne?il iris prolapse s¥MINgHIAN
EJEJ'N‘;ULLN 9199z dulnung temporal incision e
greluilaunaluml superior incision W

unagu

A173UIUAD URENUIMIILHARIF A (Intra-
operative Iris Prolapse) tJuneiinuldves way
Juguassasonisiidnfianszan nsdanisnegi
SusildustourdnlasmsUssdiudtisnousingn
MnstnUsyiRuarnsI9s1enie WilevnauEss was
LASUUAUNTDUNDUKIAA PUTEUINNITHIAR U9
nsdlonasoansauen weawnsesdlefruiotaamdsly
nsHfe einnsglanalnuasnisiia irs prolapse
TUsENINNISHIRAABNTLANLALDIAE NS NNV
Bernoulli agyilysdenldmaianisuisnlaeeed
UsEAvSnmanniu LLaxszhsJammwLLmsﬂ%’auﬁ§uLLia
39 fioraiiamunle
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81%3INYAR18ARI TUNIINYINE

Biosimilars in Ophthalmology

agA wYanEaInNS, W.U.

a % a L2 ! .

8132309 Fenlun1w18engedn Biopharma-
ceuticals 30 biological medical products @41in
Suniudu 9 91 biologics M8 NARSUNINNGS
Tu aiman WIeNsduAsIEH (semisynthetic) 910
WiAasALEANNTIINe! aeRn1seuIsialanasuledn
g17Ing viEneds 139a319u wagyiliuIansan

‘;J I3 1% U a a al 6 G I3
nszasas laun Lueiiise gad vieweaves
=1 A o § =2 & a [ 1 2
Wyvsodnd daduniwdalusedulug (large scale)

L%

entunguillann Jadu asnsedugiiduiu (allergen)
NARAUYINEDA NNWas FInInIsUTRme e
(cell therapy) N13UNUAMIBNUTNTTU (gene therapy)
< £ a o o H a L=
Judu e1¥3ingerausenaumenina Wiy vise
a aa = v & Yy adou v =
nIntinAadn desaududulassasendudou wie
, ] ¢ &4 X A daaa s =
o1 dudiurssaavioliloldoNiain 99AnITLNe
nsUseLiundnduaianeuisanninglsy (The
European Agency for the Evaluation of Medicinal
Products, EMEA) Tifd1inA1uve9e183ing37
= a [ d'd ] I d‘ 1%
w1 nandwuaile 9 Addwdsznaulusfuiilaain
waluladdnmduduuseneudiny’
enTyinguiiausn q Mdiuunuiaglaunn sasluu
dugdu Felusvesusnainaindugeuvesdnd soun
Goeddel kagAuy INUTEN Genentech’® @313

fage DNA dmiuadisdugiuresnyudadluio
Escherichia coli vnlWaunsandsn wazldsunis
Susedioandnuurglunaialaeusen EL Lilly Tu
Fonsdd1 Humulin Tud aa. 1982° Fuifiunsle
gALiINISHAne1 T Inglagliinaluladiuginmnssy
n¥anduiizuinsifesdieguininsuasisu
thullumsdnginer Tnslanzolunguifigns
11 vascular endothelial growth factor (anti-
VEGF)** grlunguiianunsaldsnulsanisdnyine,
Aduaundfgvesnuonuarnisusaiiuunwies
1gun spaeuszamanidenluggiony (age-related
macular degeneration, AMD) 1SAUNUINULNDD
Uszanen (diabetic retinopathy) wazlsadu 9 8n
wnue Guidunsuifuuinisnissnwinazlvine

ANSSNENANILANLIN

29AN15eUTElaNTIUTIPEN
bevacizumab Bilusenisensudu (essential drugs)
Tuanvdnyinen

peundinsfnuAuad uasndnenlunguaving
) o ' X
woithunlglunisinwlsaluanuinig o undu lag
Uszanun1s1n msianenudludn 5-10 Ygrentn
Uszanansailaanduendaing wazillednisliedn

o £

. . . o 1
AUV (innovator biologics) NuutUuIzezLIan

NIATYVINYINGT PAlUNYEmansIsINgI1UIaTINITUS
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U BTEILAegAVETRs YlIine1eunEe
enFrimguianioonuthe inFenendaingiinene
HAALMEULAEIAUEIAULUUIN “81¥TNgAR18ARY
(Biosimilars)”

g132¥ngadoads vuels nsuBaendiiie
WeuAgaiugdaingiunun® esanendringdu
asnilluanalvaiavdudou danyasuanmeaine,
yhlUfisduneususedn 3snsEeuiuazyihany
dlamnuusnsnsveseringaingivi 4 Tulumane
Uszns loun vunluiana aududauvedlasasng
NEUIUNITHER wazhuwnislun1sSusesdeasle
asunesialy

eINAUYIING TAuwaneaRInenandiey (seneric
drug) Ui Snanusiiy faeehsenansiyisn3in
fusnuluaundnginen wu o1 Timolol Faduen
Tungu beta-blocker Aifinsldifulunsdnyging un
wund1 40 9 ilfigesiaiie C13H2aN403S fhin
srinlanana 316.42 Dalton (nevtalusnansiayingh
vilanalaiiu 3 kDalton)? WeiUSeuiiisuduen
Tringidnuunndlifuvesiign 1¥un Bevacizumab
?jqﬁﬁmﬁﬂiw,aqa 149 kDalton (149,000 Dalton) 9
Fuldd odringiisld orefidniinluanawinn
gransTyfaanssosaudaduiu o wih sauiuaiy
Fuduvedassaiduanafiongudringinnnite
andigyoenannung dnsulununisnds enasiguas
lﬁmﬂﬂﬁﬁ%mmamﬁaéwLﬂu%umau A150vN1g
Anneilasiaonaadidogistanu faunnssen
137¥ng flenafinszurunslunmssanidudounda
wu dinsldansiugnssudiiluluwaduesgaiin e
Aesuazauauliainudnenringfidosnis vndu
fosiinszurumsaiadaingiidiosniseanuiuagsils
U3aws il mndnsdeuadunssuiuns
nMsuanLisadniios fervilrendringiilsRausnly
nduls wazenguililaseadeidudon endlay

Iaselassasliegatnny
ANNENTIUSN158L5U (European Commission)
T¥dnFendn “ndndusidringnissifiadionds”
(similar biological medicinal product) aT T
3 a.a. 2001 GesoundnGendu q 91 “Brfeg
A8AR” (biosimilar) WagmauaIAnNIseIuieglsy
(The European Medicines Agency, EMA) lay
99ANITOIMITUALEILNIANTFOLNINT (The United
States Food and Drug Administration, US FDA)
Alouldad asdniserunieglsy Genuerdaiag
AdeAas (biosimilars) 3mnefs e13aimgdailans
poNOEWAN (active substance) dAonAdpfuTaing
Funuuldsunisiuses wazdaundiondsduud
YasRaNEME (characteristics) UA38m19%7anen
(biological activity) AMuUaaniy wazUssansnn
VYDIEADAAADINUHIFIURUY Lazaslidinuuanmg
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\losannendringuisiiluisanaiailddnw
Tsanmnsdnyinen Fuvunengdnsing lnsendaing
Funuuldfumnnmadnginen léua Ranibizumab
(Lucentis) wag Aflibercept (Eylea) tha 918VDIEND
Tasluandgewsnazduanlud ae. 2020 uazony
avdvmsluanninglsasAuaalud A 2022 uaz
2025 suddu uazdvstingese Bevacizumab 39
finsununldnednyineuenteaudld (off-label use)
ogsunsvanevhlanfiuaengudn Jsdfuanedaing
Aaeadseanindvgluiowman

aabana1dlilunouduin e181ingadnnis
(Biosimilars) anefis anafidaumdnendatuding
Fuwuu vlusunduaauenans (pharmacokinetics)

[y

indynamians (pharmacodynamics) miﬂﬁséju

1%

niANAY (immunogenicity) ANUUABANY AABAIY
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Asf 1 AnsuaneesEsenansiny wagendiingadieads (U¥UU59a7n Sharma A, et al. Br J Ophthalmol 2020;104:2-7.)

e #161475y (Generic Drugs) #1¥2IngA8ARe (Biosimilars)

JGCENGERE lassasnslddudou fn3i3eeivenInelilunanieiu uie1auanm
nnsUsuuaslusyey post-translation waziidau
Usznoudldoangndmiai

MINATIEN ansnnseilasaiiaranumiioudu  aunsndnsvenuaseadiuluananants wa

Tuanawanla

1

Anudugeuluniskan  lddudeuun

M53UTeY
WATAINUIANDVDIEN

ATINALNUNY Tanawnuiugndukuulaae

wansrnumilouiuvedasiaaluanandn

Faldlanunsafudulaseasraisualalnede
fosofuwmalulagdininlunisndes

feIAn® pharmacokinetic, pharmacodynamic
uazdinszuIumMIAnmuUAINUaA EUDIEN (pharma-
covigilance)

falsifuumaiuviueu {ldenmsiosanuazinma
JeaNSNa tazAulasnAevaen

(fALUasann Sharma A, Kumar N, Kuppermann BD, Bandello F, Loewenstein A. Understanding biosimilars and its regulatory

aspects across the globe: an ophthalmology perspective. Br J Ophthalmol. 2020;104:2-7.1)
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wnlunsianedaiagiaesiie® Tneluendh
Togauwuusadldioan 10-15 Y Tunsiaun waglden
19918517 1,200-2,500 aMunAIeyansgaLusni @i
g13vingaatendsldinarlunisudn 8-10 U uayld
Anlddresamilsluauvesendringdiuuuy (100-200
Sruseganszeninl) fnsdnundnuesendy
Fogdunuuiiuiinluinsinyimanddniiiefinu
Usgdvinmuavanudasnsde diuendvingaanenas
wiumslesgiftetuduinaundendaiuTaing
LU LaznsAnwmenatinifietuduanuuaende

p9ANIsLNdYNTTUwsannmelsy (European
Medicine Agency, EMA) BufiauIuuInidmsy
g1¥ringadnendslul A 2005 wagiin1susuuss

WWINRUURIY A.e. 2015 ngeBringAaendewed
1Asun1sSusesnUIgNUNaNauaENISRa1A LY
Usewaaun®n Tnsuummadesdiu Ussnoudeanuii
AoU oA

1. msfnwidSguimeuaaadanIanIenIn e
AT LaTNNeTIINgN

2. M3ANwIUTBUTI—ULUU non-clinical study
delSuuifisundunamans uazfivuose

3. psAnwnUIsufisuntenadn tiledne

o

WAYAAUAIERNS USEaNSAN AnuUasniy wagnis

e a v U

nsrAuUlANiY
Wausendslayananduindd ninu1ung
W5 wdwalianninglsy (European Union)
o A 1) v o | Sa A
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Processes of Drug Development & Approval

= New Drug
Molecule In vitro tests
generation Preclinical studies

= Generic Drug

Molecule
generation

Quality, purity, and stability
assays

= Biosimilar Drug
Molecular characterization
& in vitro biosimilarity
demonstration

Molecule
generation

Phase | Phase Il Phase Il
Trial Trial Trial
BE
Trial

Parzsgniic:' Phase | Phase Il

e Trial/PK-PD  Trial

JUTN 1 wansnaunnineseninenseuiun1sanAuua N sinyIduelrivsesuuuy (New drug or original drug) enanlay (Generic

drug) uaren¥ringAaneAas (Biosimilar) neuveTunzileugiwazesndmue

g1 ingiildiumnmadnginen leun engu
anti-VEGF aldnaniniudiin sveznandunsedues
dvdnsvesenTringuanefumunas Jaildneney
WAne T ingAdendstu Hatamnejad wazamz™ ¢
1 systematic review Lag meta-analysis 1A85IUT
MAFUU randomized controlled trial L3 uLEy
mssnwilsaaeuszamandesiluggieny u 1,504 i
A8 Ranibizumab fAugndyingeaiends (FYB201,
SB11) wazlinuanuunna1segettud1Agyn1sana
YOINANTIN B UAUYBINTUONAY LagAIIUVLY
YoeR0UsrameN kazilsgnunsiienvingaaenia
Tunssnwlsaveuszanmanidenluggieny 9eUszam
HIUINNLUININY (diabetic macular edema, DME)
naoaLionfluaayuszaImnigadu (retinal vein
occlusion, RVO) nagnauvasaidontaninunile

eUsvamanluginsatsnidu (myopic choroidal
neovascularization, CNV) Anunlanantunislgau
939" fhegeendringadiends AndaifiouiAes
Aug bevacizumab aflibercept wag ranibizumab
wanslilunnsned 2, 3, uaz 4 ludsemelng 913
fnnedrendefiinistunsieunagdmineldunen
bevacizumab Fadnyunndanunsoldiuoduns
WY

waNINELUNAY anti-VEGF wai lunednginen
Faiimsliondringuitenvinngdniaunieluaem
Tnianznisdnauiililéiinannisinide (non-
infectious uveitis)!® fauandliluns1efl 5 uenaind
giifuansluanavuialyg W hyaluronic acid 38
sodium hyaluronate Afln3nn1surarinudaduen
nauTIingae”’
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g “e1¥ringuilendn (Biobetters)” Fuly
198 GV Prasad 918ulsesmudnthiuimsvesuion
Dr. Reddy Laboratories Inglvirnfienudn {udiaingds

= 1A % 2V = U ‘NI

wileni@aingauwu lnge1aiinisusudeunsaey
Aluunedn USunseuaunsanaliusans visewmunds
nsusmsen ibileendvingisiguslunissnwmile
1 viedlony shelf-life Autundt Wudu® egrsls
I A av A Yy A v = !
Anueldinslunisideielilaentiiinguilonin
gougenInMsIseiiellaendringadiunis diogns
WU U3 Genentech &uluinanen ranibizumab
WEIEBIUARUN port-based delivery system @11
81 ranibizumab wieliszezIaIN1T99NaNEVRIEN

2021 499 INUUTIN

YUY UAZANAITAYINGIUA
Alteogen Faduusenlulszmeiniva nane1@aing
AReAGaniu Aflibercept lalvidayadn fenseuIung

lunsuan USEnanansonaneTausieaun)ll wag

A19197 2 81TIgARIEAd dmTuen Bevacizumab’

lsrendl shelf-life Tauuninendunuy®
Jagtulin1sAuninide wasndnendringuively
Snwlsalumsdnyinenntuses 4 Tudssnalne
a v . A a o v = Y
fin"sl4en Bevacizumab Mluentvingaanendud?
ez aliUIINY IBNUNAENSNNTINNLANFIING
Fringaunuu waglusuianiasliendringaanenas
v Y oA v ‘;’ Y a
Whanbidenldluviesnainuindu glvusnisavnm
mesudnyinerasvianudilainediuelungul
#1371 InAAEARINTIAEINTNENTIINAULUY VI
ansaldlunissnwgUigluranindu a¢14lsAnu
o I~ ¥ a 1 a a [ Y
FnJusesdamuInUseansualunissnwaglnaifes
fuendringrunuulussiuneensulivielil uazaiy
LF9UDINITAANISLNINGOUDY ) N191RAUNIDIN
nsrvunslunsdnilivilousdringaiuiuunn
Usznns wielmadenldenlsednawmunzay tindseleowd

aegawngUlguazdenusaly

Drug Company

N155U504

Abevmy
ABP215 (Mvasi)
(Dublin, Ireland)

Mylan Pharmaceuticals (South Africa)
Amgen (Thousand Oaks, CA, USA and Allergan

DGCI (2017)
US FDA (2017), EC (2017)

BCD-021 Biocad (Saint Petersberg, Russia) Russian Regulatory Body (2015)
Bevacirel Reliance Life Sciences (Mumbai, India) DGCI (2016)

Bevatas Intas (Ahmedabad, India) DGCI (2017)

Cizumab Hetero (Hyderabad, India) DGCI (2016)

Krabeva Biocan (Bangalore, India) DGCI (2017)

mAbxience mAbxience (Madrid, Spain) Argentina Regulatory Body (2016)
Zirabev Pfizer (USA) US FDA (2019), EMA (2019)
Zybev Zydus Cadila (Ahmedabad, India) DGCI (2017)

(AAKUasann Sharma A, Reddy P, Kuppermann BD, Bandello F, Lowenstein A. Biosimilars in ophthalmology: "ls there a big change

on the horizon?". Clin Ophthalmol. 2018;12:2137-2143.5)

NULNAA: ¢ineio DGCI = Drug Controller General of India; EC = European Commission; US FDA = United States Food and Drug

Administration
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M13199 3 1T IRgATIEATe dmTuen Aflibercepts

Drug Company N135U504
ABP-938 Amgen (USA) NA
ALT-L9 Alteogen Inc. (Daejeon, South Korea) Submitted to US FDA (2018)
CHS-2020 Coherus BioSciences (Redwood City, CA, USA) NA
CT-P42 Celltrion (South Korea) NA
FYB203 Germany’s Formycon (Munich, Germany) Expected approval (USA 2023, EU 2025)
M710 Momenta Pharmaceuticals (Cambridge, MA, USA) NA (pivotal trial 2018)
OT-702 Ocumension Therapeutics/Shandong Boan Biological NA
Technology (China)
SB-15 Samsung Bioepis (South Korea) NA
SOK583A19 Sandoz (Switzerland) NA

(AmLkUasann Sharma A, Reddy P, Kuppermann BD, Bandello F, Lowenstein A. Biosimilars in ophthalmology: “Is there a big
change on the horizon?”. Clin Ophthalmol. 2018;12:2137-2143.5)

M99 4 1T IRgATeATe d1msuen Ranibizumab®

Drug Company N135U504

BCD100 BIOCND (South Korea) and Qilu Pharmaceuticals (China) NA

CKD-701 Chong Kun Dang (South Korea) NA

CHS3351 Coherus BioScience (Redwood City, CA, USA) NA

FYB 201 Formycon AG (Munich, Germany and Bioeq Gmbh Submitted to US FDA (2020)
(Holzhirchen, Germany)

LUBTO10 Lupin Ltd (India) NA

PF582 Pfenex Inc. (San Diego, CA, USA) NA

Ranizurel/R-TPR-024 Reliance Life Science (India) DGCI (2015)

Razumab Intas Pharmaceutical Ltd. (Ahmedabad, India) DGCI (2015)

SB11 Byooviz
SJP-0133/GBS-007

Xlucane

Samsung Bioepis (South Korea)
Senju Pharmaceutical (Japan)

Xbrane Biopharma (Solna, Sweden)

US FDA (2021) EMA (2021)
NA
NA

(AaLUasann Sharma A, Reddy P, Kuppermann BD, Bandello F, Lowenstein A. Biosimilars in ophthalmology: “Is there a big change
on the horizon?”. Clin Ophthalmol. 2018;12:2137-2143.5 uag Kapur M, Nirula S, Naik MP. Future of anti-VEGF: biosimilars and
biobetters. Int J Retina Vitreous. 2022;8:2.20)
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A58 5 Aeg e ingamsuinwinisenaunieluniem (uveitis)®

Category

Drug

Composition

Anti-TNF alpha

Infliximab
Adalimumab
Golimumab

Certolizumab

Anti-IL-1 beta Anakinra
Canakimumab
Anti-IL-2 Daclizumab
Anti-IL-6 Tocilizumab
Sarilumab
Anti-IL-17A Secukinumab
Anti-IL-12/1L-23 Ustekinumab
Anti-CD20 Rituximab
Selective co-stimulator modulator Abatacept
Interferons IFN alpha-2a
IFN alpha-2b
IFN beta
Janus kinase inhibitors Tofacitinib
Baricitinib

Chimeric monoclonal Ab

Human monoclonal Ab

Human monoclonal Ab

Pegylated recombinant humanized Fab
Recombinant receptor antagonist
Human monoclonal Ab

Humanized receptor monoclonal Ab
Humanized receptor monoclonal Ab
Human receptor monoclonal Ab
Human monoclonal Ab

Human monoclonal Ab

Chimeric Ab

Recombinant fusion protein
Recombinant IFN

Recombinant IFN

Recombinant IFN

JAK1 and JAK3 inhibitor

JAKT and JAK2 inhibitor

(AAwUasa1n Ferreira LB, Smith AJ, Smith JR. Biologic Drugs for the Treatment of Noninfectious Uveitis. Asia-Pacific
journal of ophthalmology. 2021;10:63-73.18)

VUYLV fiaga Ab = antibody; IFN = interferon; IL = interleukin; JAK = janus kinase; TNF = tumor necrosis factor
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309 Comparison of Refractive Changes Between Hang-Back and Conventional
Muscle Recession in Patients with Horizontal Strabismus
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Figure 1 Changes in spherical equivalent preoperatively and postoperatively.
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Figure 2 Changes in corneal astigmatism preoperatively and postoperatively.
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5o Comparison of Refractive Changes Between Hang-Back and Conventional
Muscle Recession in Patients with Horizontal Strabismus
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Figure 3 Changes in axial length preoperatively and postoperatively.
1599 A Study of The Relationship Between Citation Frequency and Journal

Quartile Score of International Research Publications of The Department
of Ophthalmology, Faculty of Medicine Siriraj Hospital From 2017 to 2022
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hu1 39
a s
3.4% 0.6% 3AULAANIIIVYVDINIAT 1.7%
0.6%
1.1%
I Biochemistry, Genetics and Molecular Biology - Genetics B Computer Science - Computer Science Applications
Medicine - Dermatology Il Medicine - Endocrinology, Diabetes and Metabolism
l Medicine - Genetics (clinical) M Medicine - Health Informatics
B Medicine - Immunology and Allergy Il Medicine - Infectious Diseases
M Medicine - Medicine (miscellaneous) W Medicine - Neurology (clinical)
Medicine - Oncology W Medicine - Ophthalmology
| Medicine - Pediatrics, Perinatology and Child Health W Medicine - Public Health, Environmental and Occupational Health
M Medicine - Transplantation B Multidisciplinary - Multidisciplinary
W N/A

73

U3 waneguhuunsinfennsansremauienanuilusasIvInN1ssEAuEIUIN AT IAIVITNYINGT A

JUN 4 uanweunnTId8va9315a1s (Subject area and category) TadNaNLITENATIIMlUN AN ANNTIRAVUINYA

YDINAINTNYINGT ALEUNNEANARTATIIINEIUIA AIWAY WA, 2560-2565 (N = 177)



74 Vol. 38 No. 1 January-June 2024

%4
%1 40
06% 28% - dsminandannsnsans
0 3% el 0.6%
1.1% _—

W anIgalim E s NN @ e Mduaua TR
A & a & 0 a a a
LULTDTUAUA B Aaweiuaue m Awde m drlw W uLauan
twasudh H 8w E RG] m iy

JUN 5 wanes1eBeUsemAnIndansansvemanuddenaiunlunsasinnmsssaunumAvesnaivinyiven Ay
WNNEAERSASIIINEIUND ASUAT .. 2560-2565 (N = 177)

NI 42

o Vo

FIMMIBHANWIILN LA UN1581939 (Cited) wazlailasun1381989 (Uncited)

vaslwuaazil

100% ) 2 2 .
80% 9

60% 33
40% i

20%

0%

2560 2561 2562 2563 2564 2565
m 1¢35un3dn989 (Cited) 14i'1¢5un581984 (Uncited)

JUN 6 uansdnaunanuldeilasunise1eds (Cited) uaghilaun1s9198e (Uncited) lunsdazlvesninivdnyinen
AMZUNNEFANARSATIIYNEIUIA 589U WA, 2560-2565 (N = 165)



75

NI 43

° A v A Yo Y A B M Yo Y A ;
Q'IWJ%Na\i'l%'!?nil‘nlﬂiﬂﬂ”ﬁa"lﬂad (Cited) Llaz‘lu‘lﬂiﬂﬂ"iaﬁl\?ao (Uncited)

Tundazalralnavasinsans

100%

80%

60%

40%

20%

0%
Q1 Q2 Q3 Q4 aifl Quartile

m lé3umsineds (Cited)  m laildTun381489 (Uncited)

JUN 7 wansdnuiunanuiddedilasunisensds (Cited) wazliilasuni36198e (Uncited) luwsiagaislndvesans ves
NMAINTNYINGT AnEUNVEANERSASTITNEIUIA S8inel e, 2560-2565 (N = 165)

s

FINABNNTD NI DINIRNAYDINAI IRV LU AR

800
697

700
600
500
400
300

200

100

0 — — — —

2560 2561 2562 2563 2564 2565

Q! Q2 Q3 mmmQ4 mmm 'l Quartie  —¢<— 37w Citation Tuudazd

JUN 8 wansdununssndmmuavessamAdelunsarlresnaindnying augunmeman sAsswneuna seving
U .. 2560-2565 (N = 165)



76 Vol. 38 No. 1 January-June 2024

i 44

v
FIWIBNITD N DININNALBINAWIFe TwAazAIa Ing

1200
1000
800

600

ININ

°

400

200

Q1 Q2 Q3 Q4 Taifianalng

JUN 9 wansdwiun1sedaiauaveanwieluisiag Quartile (Q) v0IMAIYTNYINYT ANLLINNEMARIATINY
NYUA 5¥1I19U WA, 2560-2565 (N = 165)

mEQ1 mQ2 Q3 m Q4 m Lifdenalng

JUT 10 uansdnaiusenineduiunsenedaiuiuiuremaide (Citations per Document) luusiazadelnavesnsans
YDINANUWITY MATYITNYINET ALTUNNEAERSATIIINEIUIE 5813190 WA, 2560-2565 (N = 165)



7

1599 Intraoperative Iris Prolapse

91 53

1) Higher fluid speed, Lower pressure

2) Lower fluid speed, Higher pressure

i‘Uﬂ']W‘VI 1 mseduremaifia iris prolapse Tuszyinmsihdindenszanlagerfevdnnisues Bemoulli (1) Tngveamailu
mnmwaamwmma iris 7isinslnadeanuafininndi avmmmmumdumaqmmuaamﬁ Famsafiudufv
(2) maammwaaummmwm iris fiinsinaseanudifitesnit waelanusunelurewnaifivnnni

gﬂmwﬁ 2 nalnnsiin iris prolapse Tusewinemsindndenszan (A) wwived iris AkUl anterior segment sonidu 2
compartments ﬁaéu’%nm@fmwﬁw UAZATUNSINDTZUIUVDN iris LazLUIBUITNBUAUATLUUILNANITIIEN
(main incision); IUEUZU%VW]’]ﬂ’]iN’W]ﬂG]BﬂiUR]ﬂ uwwavaddnaziinisdeaeen dwilvinssevietiesn
mﬂummmgmwmmaszmwaq iris; () WlelAinmsanasegemndesausuludiivinse iris i
TAnmuuanssvaussiuiiegsumiuazsumdees irs vilst iris gnaulumesumh; waz (0) Hian1e

iris prolapse
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sUn i 3 sUWSeuiisusERuYesvaukNanuly NuanisiueliguiusEuIues irs 01 iris plane 9WINIMNVDULHEA
snuluann (sUn1ewa) Aaeda iris prolapse lignndanisi iris plane agranveuwNamulutoy (UM
)
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