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Predisposing Factors and Timing of Orbital Implant
Exposure/Extrusion Following Enucleation or Evisceration:
An 11-year Study

Meesit Wongsaithong, MD'*, Susama Chokesuwattanaskul, MD, PhD""
Sakarin Ausayakhun, MD'

Abstract

Purpose: Enucleation and evisceration are surgical procedures to remove a diseased eye. An extrusion/exposure
of the orbital implants is the most common post-operative orbital implant-related complication. This study aimed to
identify the incidence, timing, and possible risk factors of orbital implant exposure/extrusion in patients who underwent
enucleation or evisceration.

Methods: The medical records of patients diagnosed with “exposure/extrusion orbital implant” following
enucleation or evisceration at Chiang Mai University Hospital between January 2007 and December 2017 were
retrospectively reviewed. Multivariable regression analysis was performed to identify the possible predicting factors.

Results: Overall, 466 patients underwent either enucleation (313/466, 67.17%) or evisceration (153/466, 32.83%).
Most of the surgeries were performed by ophthalmology residents. Three hundred twelve patients (312/466, 67.16%)
were male. The age ranged between 0 and 94 years. The incidence of exposure/extrusion was 12.14% (38/313) in
the enucleation group and 17.65% (27/153) in the evisceration group. The most common indication for surgery was
ocular infections (218/466, 46.78% patients). Using multivariable regression analysis, older age (p = 0.008) and HIV
infection (p <0.0001) were significantly associated with the occurrence of exposure/extrusion in patients who underwent
enucleation but not the evisceration.

Conclusion: The incidence of extrusion/exposure of the orbital implants following enucleation or evisceration
was not uncommon. We identified older age and HIV infection as possible risk factors of orbital implant exposure/
extrusion in patients who underwent enucleation. In most cases, the complications occurred within a month following
the enucleation (18/38, 47.37% patients) and during 1-12 months following the evisceration (16/27, 59.26% patients),

suggesting the appropriate follow-up frequency and period.

Keywords: Orbital implant exposure/extrusion, Enucleation, Evisceration

'Department of Ophthalmology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

“are co-first authors who contributed equally to the paper.
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Introduction

Enucleation and evisceration are surgical
procedures to remove unsalvageable diseased eyes,
mainly to save the patient’s life and rescue the fellow
unaffected eye from sympathetic ophthalmia.'?
In an enucleation technique, an entire globe and
its intraocular contents are removed, while in an
evisceration technique, the sclera, extraocular muscles,
and optic nerve remain intact." Therefore, indications
for surgery, surgical techniques, surgical outcomes, and
possible complications are somehow different.

In previous studies, the common indications for
enucleation include intraocular malignancy, severe eye
trauma, panophthalmitis, painful blind eye, and some
congenital anomalies'?, whereas the common ones
for evisceration are endophthalmitis and perforated
corneal ulcer.'> In most circumstances, an orbital
implant is inserted at the time of surgery to replace the
orbital volume, thus creating an excellent functional
socket for future ocular prosthesis implantation.!'>%1°
In general practice, at 4-8 weeks following the surgical
procedures, the orbital prosthesis is considered for
acceptable cosmetic confidence.

However, post-operative orbital implant-
related complications are not uncommon, ranging
from eye discharge, conjunctival dehiscence, giant
papillary conjunctivitis, shallowness of conjunctival
fornix, contracted socket, infection, and exposure/
extrusion of the orbital implants.>” Of these, the orbital
implant exposure/extrusion is the most common,
possibly leading to a malpositioning or, eventually, a
displacement of the orbital prosthesis.>’” Viswanathan P
et al. reported the incidence rate of exposure/extrusion
to be 4% and 3% in patients who underwent enucleation

and evisceration in the UK, respectively.* Possible

factors contributing to the complications were the types
and size of the orbital implants, surgical techniques,
infection, and the surgeons’ experiences.'*°

The materials of orbital implants are also
associated with the exposure/extrusion rate. In the
United States, a comparative study revealed that
hydroxyapatite and polyethylene implants were more
prone to orbital implant exposure/extrusion than
non-porous ones.'*>* A study from China found that
previous eye surgery and wound closure techniques
were the significant contributing factors.

This study aimed to identify the incidence and
the possible risk factors of orbital implant exposure/
extrusion in patients undergoing enucleation or
evisceration from various etiologies, mainly infections.
The results will benefit doctors and patients regarding
post-enucleation or evisceration follow-up time,

management, and medical counselling.

Materials and Methods

The study was approved by the Ethics Review
Board of the Faculty of Medicine, Chiang Mai
University, and was performed in accordance with
the tenets of the Declaration of Helsinki. The medical
records of patients diagnosed with “exposure/extrusion
orbital implant” who received the procedural treatments
(either enucleation or evisceration) at Chiang Mai
University Hospital between 1 January 2007 and 31
December 2017 were retrospectively reviewed.

Demographic data and clinical characteristics
were collected, including duration of symptoms, causes
of enucleation or evisceration, type of implant, type and
size of suture, surgeon, and the presence of infection
before exposure/extrusion of orbital implants. All

patients had the orbital implant inserted at the time of
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enucleation or evisceration.

Study objectives

Main objectives

To study possible risk factors for the occurrence
of orbital implant exposure/extrusion in patients who
underwent enucleation or evisceration in Chiang Mai
University Hospital.

Secondary objectives

To study the timing of orbital implant exposure/
extrusion in patients who underwent enucleation or

evisceration in Chiang Mai University Hospital.

Surgical techniques

Enucleation is a surgical technique to remove the
entire globe and its intraocular contents. The orbital
implant is inserted into the eye socket following the
surgery to maintain the orbital volume. In this study,
the orbital implant was made of glass, sizing from
14, 16, and 18. At the final wound closure step, the
Tenon’s capsule and conjunctivae were sutured with
either Surgidac 5-0 or Vicryl 6-0 or 8-0 in continuous
or interrupted fashion based on surgeons’ preference.
Evisceration was a technique to remove the intraocular
contents, including the lens, vitreous, and uveal tissues,
then leave the sclera, extraocular muscles, and optic
nerve intact. Next, the sclera was sutured with either
Surgidac 5-0 or Vicryl 6-0 in an interrupted fashion.
The sutures of Tenon’s capsule and conjunctivae were

similar to the enucleation technique.

Definition of orbital exposure/extrusion

Orbital implant exposure was defined as the orbital
implant with any exposed areas, and orbital implant

extrusion was defined as the orbital implant being

extruded from the eye socket.

Statistical analysis

Descriptive analysis was used to describe the
patient’s demographics and clinical characteristics.
Multivariable regression analysis was used to analyze
the associations between patients’ clinical data and the
occurrence of exposure/extrusion. Statistical analysis

was performed using R packages version 3.4.4 (2018).

Results

During the study period, enucleation or evisceration
with primary orbital implants was performed in 466
patients. Of 466 patients, 313 patients (67.17%) were
in the enucleation group, and 153 patients (32.83%)
were in the evisceration group. The surgeries included
the ophthalmology resident, the oculoplastic fellow,
and the staff.

0Of 466 patients, 312 (67.16%) were male. The age
group ranged between 0 and 94 years. Similarly, the
most common indication for enucleation or evisceration
was ocular infection (145/313 (46.33%) patients for the
enucleation group and 73/153 (47.71%) patients for
the evisceration group). (Table 1) Other causes were
trauma, tumor, and miscellaneous.

The orbital implant exposure/extrusion rate was
12.14% (38/313) of patients in the enucleation group
and 17.65% (27/153) in the evisceration group.

Surgical techniques in the orbital implant

exposure/extrusion patients

Of the patients with orbital implant exposure/
extrusion following enucleation, 24 of 38 (63.16%)
eyes were sutured with combined Surgidac 5-0 and

Vicryl 8-0, and 14 eyes with Vicryl 8-0. Considering the
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Table 1 Demographics and baseline clinical characteristics of the patients who underwent enucleation or evisceration.

Demographics and clinical

Enucleation group

Evisceration group

characteristics Orbital implant No Orbital implant No
exposure/extrusion  exposure/extrusion  exposure/extrusion  exposure/extrusion
(N=38) (N =275) N=27) (N =126)

Gender

- Male (N, (%)) 29 (76.32) 187 (68) 16 (59.26) 80 (63.49)

- Female (N, (%)) 9(23.68) 88 (32) 11 (40.74) 46 (36.51)
Age (Years) 30.26 41.88 48.26 50.45
Underlying diseases

- DM (N, (%)) 2 (5.26) 29 (10.55) 5(18.52) 17 (13.49)

- HT (N, (%)) 4(10.53) 45 (16.36) 4(14.81) 32(25.4)

- HIV infection (N, (%)) 3(7.89) 2(0.73) 0(0) 3(2.38)

- Others (N, (%)) 1(2.63) 34 (12.36) 8(29.63) 32(25.4)
Indications for anophthalmic surgery

- Ocular infection (N, (%)) 19 (50) 126 (45.82) 13 (48.15) 60 (47.62)

- Trauma (N, (%)) 8 (21.05) 64 (23.27) 1(3.7) 19 (15.08)

- Tumor (N, (%)) 9 (23.68) 57(20.73) 0(0) 1(0.79)

- Others (N, (%)) 2(5.26) 27(9.82) 13 (48.15) 46 (36.51)

suture techniques, 29/38 (76.32%) eyes were sutured
with combined interrupted and continuous fashion,
7/38 (18.42%) eyes with an interrupted fashion, and
2/38 (5.36%) eyes with a continuous fashion.

For the evisceration group, 21 of 27 (77.78%)
exposure/extrusion eyes were sutured with combined
Surgidac 5-0 and Vicryl 8-0, 3 eyes with Vieryl 8-0,
and 1 eye with Surgidac 5-0. For the suture techniques,
mainly the combination of interrupted and continuous
sutures was applied (19/27 (70.37%) eyes), followed
by the solely interrupted (3/27 (11.11%) eyes) and
continuous ones (2/27 (7.4%) eyes).

Orbital implant size in the orbital implant

exposure/extrusion patients

In the enucleation group, the patients with orbital

implant exposure/extrusion, 3 of 38 patients (7.89%)

were inserted with orbital implant size 14, 17/38
(44.74%) patients with size 16, and 18/38 (47.37%)
patients with size 18. In patients who underwent
evisceration with subsequent orbital implant exposure/
extrusion, 1 of 27 (3.7%) patients were inserted with
orbital implant size 14, 13/27 (48.15%) patients with
size 16, and 13/27 (48.15%) patients with size 18.

Time to exposure or extrusion

In the enucleation group, 1 of 38 (2.63%)
patients was diagnosed with orbital implant exposure/
extrusion as early as within the first week following
the enucleation. However, most complicated cases
occurred within a month following the surgery (18/38,
47.37% patients). Only 15/38 (39.47%) patients had the
orbital implant exposed/extruded between 1-12 months

after the enucleation, and 4/38 (10.53%) patients at
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more than a year afterward (Table 2).

In the evisceration group, 4 of 27 (14.81%)
patients were diagnosed with orbital implant exposure/
extrusion between 1-4 weeks after evisceration and
7/27 (25.93%) patients at more than one year. Most of
the cases (16/27 (59.26%) patients) had orbital implant
exposure/extrusion at some points during 1-12 months

following the surgery (Table 2).

Risk factors of orbital implant exposure/
extrusion

Using the multivariable regression analysis, older
age, and HIV infection were the significant predicting
factors for the occurrence of exposure/extrusion in
the enucleation group (older age, p < 0.001 and HIV
infection, p = 0.008) but not in the evisceration group
(older age, p = 0.268 and HIV infection, p = 0.364)
(Table 3).

Table 2 Time to orbital implant exposure/extrusion following the enucleation or evisceration

Time to orbital implant exposure/extrusion

<1 wk. 1 wk- 4 wk 1 mo - 12 mo >1yr
Enucleation group 1(2.63%) 18 (47.37%) 15 (39.47%) 4 (10.53%)
Evisceration group 0 4 (14.81%) 16 (59.26%) 7 (25.93%)

Table 3 Multivariable regression analysis for clinical characteristics associated with the occurrence of exposure/extrusion

Enucleation group Evisceration group

Coefficients P value Coefficients P value
(T value) (T value)
Age -2.667 0.008 -1.112 0.268
HIV infection 3.275 <0.001 -0.640 0.364

Discussion

In this study, the percentages of exposure/
extrusion of the orbital implant following enucleation
or evisceration were approximately 15% (12.14% for
the enucleation group and 17.65% for the evisceration
group), whereas, in previous studies, the incidence
of orbital implant exposure/extrusion widely ranged
from 3% to 20%.*!! The relatively high percentages
in the study may partially be explained by the major

indication for ongoing procedures as infection (46.33%

in the enucleation group and 47.71% in the evisceration
group), compared to the indications of painful blind
eyes from glaucoma or trauma in previous studies.*
Additionally, the type of orbital implant used in this
study is made of glass and non-porous. The non-porous
orbital implant was previously reported as a material
with a higher incidence of orbital implant exposure/
extrusion®¢ In this study, most cases of evisceration
or enucleation were performed by ophthalmology

residents.
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Regarding the timing, most of the incidences
of exposure/extrusion happened in the first month
following the enucleation (47.37%) and between
1-12 months following the evisceration (59.26%).
In this study, the most common indication was
an uncontrolled infection, in which fungus was a
relatively common pathogen; therefore, the use of
antifungal medications was prolonged following the
enucleation or evisceration. Therefore, the different
times to exposure/extrusion may guide the appropriate
frequency and period of follow-ups. Additionally, as
exposure/extrusion rarely happened after one year
(10.53% in the enucleation group and 25.93% in the
evisceration group), the follow-up period should be
outlined for a year at least.

Using multivariable regression analysis, age, and
HIV infection were the significant predicting factors
for the orbital implant exposure/extrusion following
enucleation. However, the primary indication for
patients who underwent the enucleation in this study
was an infection. Therefore, older age and HIV co-
infection probably worsened the ocular infections and
delayed the wound healing process by themselves,
which altogether may weaken the integrity of the eye
socket for the orbital implant, resulting in the exposure/
extrusion as early as the first week following the
operation.

Similar associations were also expected in the
patients who underwent evisceration but may be
underestimated due to fewer cases. Although other
possible predicting factors, which included surgical
techniques and orbital implant materials, were
mentioned in the previous studies®>”’, these factors
were of limited information and variation in this

study. The type of orbital implant material in the

study site was mainly made of glass, and the surgeons
were ophthalmology residents in the majority. These
unintentionally controlled circumstances may further
emphasize the significant findings of aging and HIV
infection as strong predicting factors for exposure/
extrusion following enucleation.

Due to the retrospective nature of the study,
some information, in particular the operative note,
was somehow unavoidably missed. Moreover, due to
advances in ophthalmology treatments, the conditions
of unsalvageable orbital diseases are decreasing, thus

limiting the prospective study in this field.

Conclusion

The incidence of orbital implant exposure/
extrusion was approximately 15% (12.14% in the
enucleation group and 17.65% in the evisceration
group). Most cases of exposure/extrusion happened
within a month following the enucleation and within
the first year following the evisceration, which may
outline the timing and period of follow-ups. Patients
with older age or HIV co-infection should be advised
regarding the higher risk of orbital implant exposure/
extrusion following the procedure, in particular for the

indications of ocular infection.
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“A Picture is Worth a Thousand Words” with Eye
Diseases Identification

Sirimon Komalanimi, MS. Tech.Ed., Sumalee Vangveeravong, MD

Abstract

“A picture is a thousand words” is a proverb that is used in many languages. This means that a single still image
can describe or express feelings and communicate as much as we can use words to describe thousands of words in
a short time. the doctor in the medical record The doctor will usually draw a picture of the abnormality detected or
the pathology of the patient coming for treatment on the examination record. to make it easy to see and understand
convenient and fast Reduce the time for writing detailed descriptions. in the examination of eye illnesses as well If we
bring pictures to describe eye disease In one picture the doctor draws at each treatment. May help disease coders to
understand and code the disease completely and accurately. Because most doctors may only diagnose one disease. due to
the complete and correct disease code It is important to the health system’s data. The World Health Organization therefore
has set guidelines for disease coding of all countries in the world in the same direction by creating The International
Classification of Diseases and Related Health Problems, 10% : ICD 10 to be useful in tracking data and disease statistics
in research. and public health, so the inspector must record all the information for accurate and complete disease coding
as well But the limitation in the examination time and the number of patients that exceed the examination service time.
May prevent the doctor from writing or describing as much detail as he wants Difficult to read medical handwriting
Or sometimes it’s an abbreviation that the coder doesn’t understand. The drawings recorded by the physician may be
a guide for coding eye diseases. This will benefit the foundation of the country’s public health system in the future.

Keywords: 1CD, ICD 10, ICD-10-TM, Diseases of Ophthalmology, Eye diseases
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HIFRANTEUU ICD. N3N lssfiunesAnissuds
Aufuagianini; 2548.

5. dinnuuleviswazgnseans dinUdnnsensia
A5G NTENTIETITUAY. ICD-10-TM JayTanwun
TsnsgmieUssmeatiuusamndlne (Singu-lne). 1aud
1 91152197153ANGULIA. NFHNN: UTEN eiELiloanTsiun
d1im; 2559.
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Specimen Submission in Ophthalmic Pathology: Role of Ophthalmologists

Buravej Assavapongpaiboon, MD, Wasee Tulvatana, MD, MSc

Abstract

Pathological examination has an essential role in disease diagnosis and prognosis. However, pathological
interpretation may be difficult or even impossible if cellular morphology or microstructures are distorted due to an artifact,
an artificial structure, or tissue alteration caused by the preparation process for a microscopic slide. Ophthalmologists who
submit specimens for pathological examination should have knowledge of specimen collection for surgical pathology,
cytology, and frozen sections about proper surgical techniques for each organ collection and type/amount of fixative
with appropriate container. Importantly, precise communication between a surgeon and a pathologist should be made
via an ophthalmic pathology consultation request form. Data should be completely provided for clear-cut understanding
of the submitted specimen. This leads to an accurate interpretation of pathological results, which helps guide further
patient management.

Key words: specimen submission, specimen collection, ophthalmic pathology, fixation

Department of Ophthalmology, Faculty of Medicine, King Chulalongkorn Memorial Hospital, Chulalongkorn University
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N1589NIANRNYNEITINEN
dusudneunng
N15A9R TN NN I TUNU A AYEUTU
nsifadousnlsn nsidadelsadugaine nsuen
Asmensallsa wazdu q egnslsAnnisudananis
ne13INe101ilaen ayiduainuntugl n3e
nszatslaannsavldmnduiofdnuazsuinmde

AMsINvewasmiUasukUaslUiiosandl artifact

=

af13n artifact § TumanendInemneda deiin
FURINNSTUIM TN IMENsEmIessWSeuTuie
(specimen handling) gﬂLLﬁLﬁU%ULﬁ/@%uﬁﬂﬂﬁm
dladlaglailifuneSanmadsiiinlugae laun

1. prefixation artifacts (Figure 1)

+ crush artifact La13uLilagnyiudae
forceps Wiatdntuilisvasiseawadiiulalas
nucleus wRnAiutunaedizuraudsuly vilvien
sonsitade ioluunesadalyanunsalinisidede
ey

« hemorrhagic artifact mMsihdaiitideneen
Wlluduidloanrhlduenennainnisiididenoen
INWYITAN NI

. autolysis artifact ﬂwsﬁﬁa@ahﬂﬁgﬂﬁ%’a
Faethen fixative luriuil vildan autolysis 1inns
vanelusiy RNA Way mitochondria 310 enzyme
ﬁgmjamﬂa'aa anwlwadIzAnduns (eosinophilia)
1N TUIINN3T RNA T cytoplasm anas saudedinig
\WasuwUaes nucleus e pyknosis (nucleus U
Sufoudndin@usi), karyolysis (nucleus Andvniy
nvasazliaudn) wag karyorrhexis (nucleus wan
Hutudes)

2. fixation artifacts
« ice-crystal artifact Mnmsustuiolutes

@ v & O o § v aa v 0o Y a
wwdegiiwraly vilvinamgiiinavegiedng vilindn

wAnthudadenlflasaiadodeingulussvinenis
A3 T
3. tissue-processing artifacts
« loss of soluble substances @15l
xylene Fazazaneluiuoanlunuaiiildmdeluiy
Tuiledes wiuduroriunu Feilildannsadey
Wowandatiluidedelsndwihudunout
4. artifacts related to microtomy
. displacement of tissue components lng
amziaiBouiarunszandafnnnmslidadadlsl
Al
5. artifacts related to floatation and
mounting
. folds and wrinkles in section 3MNN1ILM
naveaiiodeetsldatiiavaves paraffin section
fignsineenuudaeslugranindou
6. staining artifacts
. stain deposit 9INNITANIVOIAYU hema-
toxylin antuglas Anannseseu solution 1898
fFaudiliimnga
7. mounting artifacts
. air bubbles artifact (Aanesarndla
cover-slip
auuilen artifact anansaidaldfausnsiiy
Fuifosananauldnouldluthen fixative (prefixation
artifacts) N3 fixation Tilyiwanzau (fixation artifacts)
UDINARATIIVBINTIINIBNELaA LU URN1IVNY
e 31 39 artifacts danlngjanunsadesiuld ny

€Y o 1

windrvinisdaduiledemsiianuslunisindaduiile

Y

N193nunes etesnu Wliie artifact waniau

)
(% ¥ 1 (%

noudsulla el uiRniswmseutuile Woann1s
WA artifact duaziluganugaeinlunisguasnm
Adaesialy
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Figure 1 #70¢19 prefixation artifacts

a Anwaen1I crush artifact Psanway nucleus AndduTunazisuisdndenluandng

b anwuzn1E autolysis U84 photo receptor U8499MTIFI08191lAIN autopsy

nsnUBUlaINedInsI9N19TnYNeN5Inen

nsdensaatuiiladaenssy (surgical pathology)
Jumsaretuderildannishsa msiguie
penunTIamsETindaununsldnisasna (cautery)
Wletiosriu cautery artifact Inglawiznsdl fioenisg
sursical margin veaiiowde avilamsinlvinaauaqy
LﬁaLﬁaﬂﬂaﬁagjiauwsﬁamwﬁaﬁuamauLsuwuaa
wersanlulug Ty edmsiaudduin
spiumimesduiolasanzeailosenioling
WWVEEIIT0 orientation %uﬁauasuaﬂmﬁqﬂmu
94 surgical margin lAgndes N1sWeUTTYALILY
Tunsemunsesaslifuaaiomnuiinlutinniens
azmsaqqiﬁﬂmm?qamwlé’
Auuzthnsiviuileenizudazeeas?’
1. 1fom (conjunctiva)
. Meduilevunsyaunsesiiuvi etosnis
nsthudnfumssdudedeiions
« 21981 epithelium Tuuu Weau stroma
ARAUNTEAY
. spyilaiumisveuvendemaslunszany
7 videldisdaveunszawlitigUsssinety niox
Feu orientation tuadhiluvedms

. iaﬁﬂﬂjamﬁaLLuuamﬁ’Uﬂizmwﬁaﬂfi
Tuten formalin wateeiun1SIIUYBLE DR UY
Igne3e

« l@asld suture nIaiundatnaadond
WSIEVIN AR crush artifact USHMUY F9azyinle
nenSannvsruiieRnieulUle

« conjunctival map biopsy: Jumsvi incisional
biopsy VUIALENANUATE & AILUUITDLEDRN RTRIY
YDUIAVDINLIS 1 sebaceous carcinoma asAIs
weonadaulaNlAkfardwAUIaIALaTAITUL WSDY
amLquﬁqu‘f’]meﬁﬁﬂmﬁuﬁ’aaéwm Tnenes

¢ | L X Ay | oA P a
WNNGALUTULBNAINWAAZINT NI B LT ANURA
Unddu luastasiuunlunivusifednu iws1ee1a
YMAdUANSIRLAUIYRINE T AN WA

PP ) . .. . .
 NIUNEFYN1IY ocular cicatricial pemphigoid
ATLAUTULHBANUS UL TU active lesion LA8Y
a A I < b .
Usnamduknaitu neweninuadluviavin formalin
waz Michel or Zeus medium Liedim$79 direct
immunofluorescence #aky

2. N3zann1 (cornea)

« NIAVINAAALURBUNTEINAUUNNTU
(penetrating keratoplasty) @usaldaslu formalin
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[ Y
Y

Iolae ey

. nsdlvRIfANsTanATBsUITY (lamellar
keratoplasty) wndnuunngusziduudainduiu
ofiunsunnuarerashudmiuldineg Arsansuy
nsyAnIefiusnaundefute

« corneal biopsy anunsalaasiu formalin 1o
LUTITY Y38 919IUUNSYAYNTET L IneuRTIiU
hen whlfuaessoutuiiofnauunseaunsosi

« TunIAADINITHUINTTINAAINTIINA
FAnesmde msdauladuninenanassdund
d9nsramanen3ineniamie Tnovnzudsuie
LalAITITUNTIVDINTLANAIAUNTIZDIAAFALEN
Descemet’s membrane Mqﬂaaﬂﬂﬂﬂ%u?julﬁdw

. n58l Descemet’s membrane LLUﬂ%uﬂqﬂ
PONUT AITANNINSIVTINAELABEAUTOLE LU T
wenfuidonszanantuusnld

« WouszyIsmsindanszanaiielsinets
wmngdladnwartulofidaununiy Wy wnney
WSN9291 deep anterior lamellar keratoplasty
(DALK) ustlaidiFafimsszyinudeuiiu penetrating
keratoplasty iiearldnsaaoutuiodnsiaing
Descemet’s membrane @s1naeuselyl

3. 1Waanm (eyelid)

- szynduldenmdnsdnenion vuse
a9 Uay mﬁ]rgdﬂvlmmﬁé’fm nasal %39 temporal 1ng
sedalitnduluusnaiisoinisnsiu sursical margin
wiouhmnszyTeasndenaduluredinsa

. N6 full thickness resection AISHAULEY
gunliiuruiielimsaeuseniiteldtiouondums
1

. nsvsnfuntstuiedinuddylng
awensdilesoniielimesunnduanisnisanany
f4 surgical margin lalsiugn

. mﬂl,‘icjul,ﬂamﬁd\‘i frozen section L‘ﬁlaﬂ
margin msszyluluredmsiaiielimedunngls

NIIVUALTIBNURA margin tAgnAed (3Nazidenng
7379 frozen section aznanlilumitsusnianizse
1)

- msudneSunndnsdiiiasdy sebaceous
carcinoma Wesntuiieunifiruduneu tissue
processing walagliaiuisadond Oil red O 1a
msglvsiuluwadgnuzénsoonly damsdondsanan
Founiouan frozen section agnslsfimlunsalfivu
s tissue processing 1141 MIRTIARIEIT
immunohistochemistry Iagle adipophilin @nsa
Y87%aa8lsA sebaceous carcinoma o

4. sirum (iris)

+ sgyiinsinevidern nsdidesenasuen
funswasiauny clock hour Tnewideiilgasiiile
dumun@sazduiidu pupillary margin wdae
wiouhmnszyTeazdeadumiaduluredmnsan

. Nevuiouunszatunsesiute nevldly
dhenmdeann

5. ?‘iyuzf/'yamnaam (retina) tae choroid

« ansavileiia transvitreal approach Lag
transcleral approach tnefindSusnuinniniesnin
aansntunesannldfvasindn Jeieddgunsal
d1mu vitrectomy Wietlostunsuindusaiiede
PaALLazanlanalindenon

. Wedefildnuisuasivuindndansing
UUNTZATYNTOI

. Tunsilasde intraocular lymphoma A7%
ddlurien Roswell Park Memorial Institute (RPMI)
medium

6. §nm (globe or eyeball)

. msfandiomosnainaan msnde
Tauvosndaiiionusvn insertion idntaasiielsr
WYIBUNNEAU150 orientation AIuNLIvBIgNATLA
Walue

. psdinidulszamanliodigauindivinle
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I@ULQWW%ﬂif,ﬁL‘ﬁaﬂaﬂiu@jﬂmﬂ A3AUEILE Y
Uszamaegedoy 1 wufiluns
o 52 3lunsly clamp niludulszannanneu
#n fiean crush artifact
« sylaldlindanndnun visermneengeu
finzutlu formalin iiieannisiin artifacts luveueil
Lﬁfmﬁaﬁﬂﬂﬁgﬂm‘%a
- Tunsdifinismzauesgnaseninemssingn
AsWeundshilulurednsianiy
+ thifudloBudmioniutugnaamsueniu
annvue liaslasiudugnm
7. 5%!589777 exenteration
« glfdmmbugnan, orbital soft tissue
way/vive N3eaniinminafies lngduannaglaiUien
AUIPY 8ALIUASYN lid sparing procedure
- MnfllAonauulaaIsRaNIMEnIsUeN
AU (orientation) menisiduluuinldrssduiu
dlosnmenSunmdanunsavensuvitiuazinniaves
Fudleldiwegudn sniulunsdfituiodadeily
170
. mnilduiesumsduenavug s
\ilo exenteration qumﬂzﬂuiﬂﬁu%uﬁaﬁm W
%uﬂaﬁﬁmﬁaa surgical margin vilwduauls
nsa3etuile (fixation)
1. dlelgzuilennnuugraisldas fixative T
57 TilmasUdseiisl3aaviin dryness artifact ¥l
nsdenddnlalud
2. mslihenitmunzanfuianisdmsaamia
ne3Inedananslumsaslsinvosieiniedy
o Tnelusinld 10% neutral buffered formalin
dmsuiuidedildannisiise
3. Usumsvesthenndemsdu 10-20 winves
Usinmstuiieiidmsnn Inetuiiiensyanamiedu
dovumEnmsldsunn 5-10 Sadiwns (mo), anmn
(eyeball) ma5lgUSU 50-100 ml wazguiiioan

exenteration AEUSHI 300-600 ml laeynau
vostuilodosuegluthenieliinnisnidude
auysal

4. eslalunsusnanafinilarusadanuy
etlostunisanuanuaziiuinn i anemsEnaenis
a3ailoavudety mndunwuzinuavastiduied
gnasaaeanulagn WiifnugAuUsinasinen
p3sdamnzaufuruaLarUSinasvestuionnan
TRLTANY!

5. izqﬁw%a-umaqa wazlavdilsaneruia
(hospital number, HN) gU3g Suiifiv uagdums
aYnzvesdsdinsausniulidaussnininvuziiie
lilAAansasaunseduay

6. svoznalunisnisruiletuivauinuay
USinasvestuiiolne formalin avunsniuduiiede
"3 osmosis eALEIUTEINN 1 Sadmns/Amlug
sheghslunsdlgnanaylinandsvann 24-48 Falug
dutuiiionnn exenteration WinanUsvanas 3-5

N1589RSANaaINe (cytology)
Humsnnawadifetenguaadiiletaeluns
AedelsndaiilivnadnymeSineliunivianaivindiy
nsastuioms surgical pathology laen15d4nsIa
cytology Ty Hevanunsateasuualan (smear) wain
Tuthen 95% ethanol siedfuveamarlimaries
UFuRNSYINIT smear vidowlaaufeuwadiildly
wran1379Y (cell block) Tae@aunsauINT15d90TI9
oanldidusid
1. fedensraanniwadugaasn (exfoliative
cytology)
1.1 conjunctival/corneal impression
cytology
. W3BUNTTANENTOS cellulose acetate Nau
\usieg19lnadnuaunsea1¥n1l temporal %se
nasal Lﬁami orientation LLazﬁﬂm%wmmzq@hu
ydaliifleanunsauenduiidl cell vaadayaeanain
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funseasuanle
. Wavimvsesnviduiueen wazsy il
TaaanadulaiunssAI¥NIa95ENINNIINTIND
ann1sseAeLAadtazlonainn iadeasvinlisnesng
(d‘ v v a = v
wadnldgnuzasesnlulTinaiaieya
« 199 Goldman tonometer Lugigina
nszmunsasvikuuTulUAURIEoUINWIL 5-10 Tund
nauanneanee forceps
« ldnszanunsesndl cell asnvueNiven
ASIANIN 95% ethanol M38UNYINLAIUNAUVD
glacial acetic acid:37% formaldehyde:70% ethyl
alcohol Tudmsiarudsuing 1:1:20° Tagwanwmas
° ' | + 1 A v ° |
ALNaIAaEN Tz UDINToNTZYTORUE HN ALY
d' @ d' YV
MAUNIATALIU
1.2 aqueous/vitreous fluid
. Fn9g19AI@IN TN AUSUIULINNDADT
Talun1vuzUsANTBLas N UL YA LT LED
danfivesufuRnmsnensinenlaeiss evzldniu
a I~4 Q{r.:j' o 1 (v} %3 = U v
M3ty smear nsainunaslivuluTuRe iy T
< Y] 1 Y @ d' a =
usregeliludidungamgil 4-8 smwadea
. fpgAIdInsIANlaUSUNTRENIN 0.5
ml (W1 aqueous humor sinlauFunadlaiiu 0.2-0.3
Gl a v [~ Y v 1
ml) #5aUSunutesunwnULadbdiiulangnan
Aaanaswseniu smear S1uau 2 aladuazudlu 95%
ethanol YUNADUNNALLIA
« W923¥91 95% ethanol ANDANIUIUS
PIDUTIUU AUTUTUVDI 95% ethanol Izanad
Wosndnissewmely lneUsunsivungauvad 95%
ethanol AgAaauRg19tes 3 Tu 4 vasalanuaena
aglunvusidm eI’
1.3 orbital touch and scrape
PP - .. . b4
o #nlgluauiile incisional biopsy 970016017
NUsuaduLilediluunn Aasduniig lymphoma,
rhabdomyosarcoma 38 metastasis

. N30 excisional biopsy #aINITUALNIIN

sz margin udh Aaudsduilooonuaniliuay
14 forceps Auiilonrnwidda (cut surface) Jreaq
dlan nsdlfivtdaudaselianvanlulsingunsa
Tiiayauastheasuudladla
. mntldaladsnwiunsvudlasd smear
W& navavanalasiedotoanainiu dusenin
squash technique’®
2. edensrvanmsanzgadiedudn (fine
needle aspiration (FNA))
2.1 FNA for intraocular tumor
. ﬁUMUW%MWﬂ%uiu uveal melanoma
elddudunsifedeuenisatu retinal/choroidal
mass 3u 9 TIDIAINTIAN molecular study 13
cytogenetics wWiauanwensallsa Aousun1ssnw
¢ radiotherapy Tnglyinuzaildviludiosenii
Tonaiin vitreous seeding Wuly retinoblastoma’
- ¥al@ha transcleral approach &l
transillumination technique 31%852YALNIUS
\loson waz transvitreal approach gal¥qunsal
vitrectomy %18
- Tunsdfiladmograduveanar Twld
mMauzUasnie onuUasnfonisideenisaan
Fnszuendneuasfuny wazmsduniivesufon
Asnendinelaeda evsldduiunisnIeudy
smear Insonagosilududielildnenounouiiavie
asdlad ndifivhddluiulutudentu Wiauseddls
Tugifufigamadl 4-8 ssmwaides
« Tunsdlil specimen fiaunilane g
a11130vin direct smear WUU wet-fixed latog 1oy
wenddmmauualannszanudialasnszandnunu
MeUsenu wdiRalikenluiiamanseinuiuaugealasn
wé il 95% ethanol viufinaufivzuis
- wAnuIAstudevunn 1 fadwns
(mm) FulUaass smear vualas T doriulely
wafidl 10% formalin iiteviniseIeudu cell block
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moll’
2.2 orbital FNA

ldduiitendeinileniainnnig
WNsNYeuUY retrobulbar hemorrhage Way globe
perforation tnen 15 orbital FNA fifilélu orbital
mass fifeuivwslnganunsandifeuldiisums
UTNAATUNTNURL UMY lacrimal gland tumor
1AYAINITOWEATENINY epithelial tumor aon
910 lymphoma wazfin1sfnwfilinisidede
oleomorphic adenoma T¢laglsinunisnduidiug
youijoson’

- ldmslsillunsdifiasds cavernous
hemangioma, lymphatic %38 venous-lymphatic
malformations iesainidessen1iy retrobulbar
hemorrhage amfedsiivadnintun1sitadelun1ig
inflammation Wag lymphoproliferative disorder
dosnndndesldidodousuiaiuinneiien
morphology wazn13asgau immunohistochemistry
okl

. Seanduanamsianstuilederiladu
wenuluwifive FNA for intraocular tumor

N15890599TULUDTLNINBNARA (frozen section)

n5ds frozen section unnsdsduriielsinens
LLW%éﬁﬁﬁ]ﬁ&J%mﬁaLLazLL%’qmaﬂﬁumé’mwméﬁmﬁm
Weusznaunsnaulasenintenissida nszuIums
wiouduiietuaryinliiuieudsineg 1959152
dWoaursadadunsuuisld Tnelddoswau tissue
processing Wag paraffin embedding %ﬂﬁﬂwngﬂﬁ’m
yoamadazuansllannsIoTuiianuUnd 39
ADIDIRAINTIUYUDINYTBUNNGLUNITITUNE NS
g4 frozen section Unfagldlianet1ales 20 uiine
FuTsarseuHanduLle INYUNNGTIAITINUAY
NSHIRA LALALTEY

2/N19d9n999

1. AnsenesUfuRnIsne s Inenamuaue
dlemsraaeunrumiouvesiesfinsiilesuiu
dleluthananfivnzauiunisiid

2. viotuiileflazdinsra Fefieeyy normal
saline vang 4 (nelsifadlatensnuanim) ussglu
awugATihdafindn vie gawanaRniisauingaiy
Tnsannsndssuiiolugnmniiviald

3. FuilemslufinfosfiRmanensinelans:

viadnoanunngtie (lindsiiu 30 wad)

FurlaNanu1sngdenle frozen section LA

1. wWaenm (eyelid)

. ﬁﬁiﬁi’ﬂumi@mamﬁummﬁa%a NenlaLies
wovizelillnelsidesdnidenonuniuanusndy wu
basal cell carcinoma, squamous cell carcinoma

- A8l full thickness wedge resection valg
A13M5I9T U eunAA (grossing) Tusesufufinis
WeBane awszydiiiu surgical margin fens
whuAniinfisnetiluusassnunazsin marein 11 3 fu
genunilevh frozen section Inenilelnajnssnansdiu
fimdnazyiinis fixation Unfitflensianiu routine
histopathology sl

2. figunie (Lacrimal gland)

.+ fifdlunspueuimeaiioteiiu adenoid
cystic carcinoma w%aLﬁa\‘laﬂ benign mixed tumor
Wiotlostunsinduiiesonldvasdsenaianisndu
HusmdonaneduusiSeld

3. Exenteration specimen

. mmaadﬁwﬁau%nm surgical margin i

mé’afjwmﬁmzﬁLﬂfaqammm%aag I NG R RRtAVE

AuTuLile exenteration %an

N1989RTITULUBNTUEIEBA1E lymphoma

1. FuLlle eyelid, conjunctiva %38 orbit: 35

routine formalin fixation @117150%533 morphology



74 Thai J Ophthalmol Vol. 37 No. 2 Jul.-Dec. 2023.

nul@ light microscope SAUAUEIdDURLAENIG
immunohistochemistry tiions3dady lymphoma
1¢ uenanimnilnrusiduenads immunoglobulin
gene rearrangement WisLiLBa1n5an59991nTY
Lﬁaﬁgmﬁﬂu paraffin block &

- lunsalfiddlodofismeonazasdoniy
lymphoma 9 ndnwaizniandiln aasdsiuiile
d115u flow cytometry i'wé’amﬁalﬁsz’fayja
immunophenotype YoswaaLlinten

. n3difviesUfURnsanansaliuinng flow
cytometry wugilifnsiafun1aioIuuRinisas
nazds fresh specimen Usunueg ety 3 mm’
Tdnvuzumanidouwdnousiuaniugs ddluses
UfuRnsviui’

. nsdilyianunsadaieaujoanaslaviud
anunsoutlaas RPMI medium iesnwanimeadly
noudsiosUuRng

2. Fuiion vitreous biopsy @150dAsEs
n333la 3 JUuUU’

. undiluted vitreous Un@ladsuias 1 ml
WANNZAUNNTEINTIV cytology Ly genetic test 1wu
B %139 T cell PCR, myeloid differentiation primary

A131985UHAYRNEIRTITULILD (fixatives)™

response 88 (MYD88) wag Epstein-Barr virus (EBV)
PCR \ilesanniimnuvunuiuveawadunniianluvs
filomagnuuifouldtios

« diluted vitreous U3uas 1-2 ml @330
flow cytometry 1ng fresh specimen n3aualu RPMI
medium Tagiiuthendnuanmauiiviinn s 2.5
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Ocular Myasthenia Gravis

Kanyarat Thammakumpee, MD

Abstract

Ocular myasthenia gravis (OMG) is a neuromuscular disease characterized by autoantibody production against
post-synaptic proteins in the neuromuscular junction. The basis, therefore, seems to be special immunological,
biochemical and pathophysiological mechanisms leading to specific local changes in the neuromuscular junction. The
incidence of OMG is 1.13 per 100,000 per year. The diagnosis relies mainly on clinical assessment, the use of clinical
tests such as the ice test, pharmacological test and electrophysiologic tests, particularly single-fiber electromyography,
have a valuable role in diagnosis. More than 20-60% of OMG patients develop generalized symptoms in the course of
the disease. The treatment of OMG is primarily through cholinesterase inhibitors, immunosuppressants are frequently
required in cases of ophthalmoplegia. The biomarkers are required to assess disease severity and response to therapy to
optimize the management of OMG. Thus, the aim of this review is to summarize the current diagnosis, investigations,
and treatment of OMG.

Keywords: ocular myasthenia gravis, anti-acetylcholine receptor antibody, neuromuscular junction

Department of Ophthalmology, Faculty of Medicine, Burapha University
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Myopia Control in Children

Sukrita Aramrungroj, MD

Abstract

Myopia has become a significant national and global health concern, as it is a leading cause of visual impairment
and blindness worldwide. According to projections, by 2050, nearly half of the global population (49.8%) may be
affected by myopia. This condition can lead to various complications and, in severe cases, even permanent visual
impairment. Therefore, it is crucial to focus on myopia control to prevent the progression of this condition and its related
complications. Myopia control modalities can be broadly categorized into three groups: activities modification, optical
correction, and medication. In this review, each of these modalities will be discussed in detail.

Keyword: myopia control, accommodation lag, peripheral defocusing, atropine
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correction) wazn15k1ien (medication) S1azLBe AR
uandlunsei 2

AaNI5U

AANITUNANIIIUDNINILTILVLABNITAILA
Fuuda Fianlonianisiinnnivansnndusae e
fI9819N1ANYILUY randomized clinical trial 970
W99n219197 USLNARU WUIINITHAATINNATLS
ity 40 wifieTu sxtianginisaivesanemdu
adleseay 23% wIen1sAn¥IANNUTLNALA WY
WUAIMSLAINTINNA9LES 80 uTiretu Yavan
gufnsnivesanendulétenas 50”

drudanssuiildarsnilunisuedndifiulena
MsilanemausInTy 91NMSANYILUL systematic
review and meta-analysis #WU11N1SUBINAFURUS

AuAnaemEuNLTU Inedl odds ratio winfu 1.14%

NaNssY

Optical correction

Medication

1. MSHALAINTTUNANLIS 1. Wauen

2. MsanNaNISUNBILNa

Atropine

« Bifocal lens

 Progressive addition lens

« Peripheral defocusing lens

2. ABULNALAUA

« Bifocal concentric ring

« Peripheral gradient

3. Orthokeratology
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N5 igaud
1. 43um?

1.1 Bifocal lens Wag progressive addition
lens (PAL) 52358171 multifocal lenses (MFL) Iaanns
Tauumwila MFL 91@endnn15989 accommodation
lag Tunswzananemdu Fuileldaenlunsuaddng
Juszeznauu asiinnliddaa uaznsziunis
\Ananenau nsliwiu MFL Aithaud +1.50 s +2.00
D thevzasarsaduld 0.21 D fel® wazezldna
wnnithudneededledisutudinfum 0.32 D
vs. 0.10 D) uazifiniflanenausuduitaunin 3.0 D
Feufudiniitanendududutesnit 3.0 D (0.16 D
vs. 0.39 D)

1.2 Peripheral defocusing lens (PDL) 8¢
mENMSTNTUAEULUAIANNEIVBIgNAMBUALDA
RONATINYBY refractive state Y84m1 LABDDALUY
audlviianwagidu peripheral myopic defocus &4
1l 2 JUlUY Ao WU gradient WazLUY lenslet (U
5) 970 systematic review and meta-analysis Wu11
PDL a@nsavzanansnauldnnii single vision lens
8¢ 0.21 D* ustumsfinwmudy POL lilansnsoveas
anemduld Seosuneldannisiignaniimaindeulm
agnaaana vilvililauesuaudwiualudums
fifaanns?

Bifocal Progressive addition Peripheral defocus

Gradient Lenslet

Distance vision portion

Near vision portion Hyperopic defocus

JUN 5 lauduiumanuugsnge

2. pouwnaaud Wvdnnslumserasanema
Wi fuaudwium aansavvasaenauls 0.26
D, 0.30 D, way 0.47 D Wiol¥idusveznar 17, 2 T,
waz 3 U awdndu® Taedl 2 dnwass (U7 6) loun

2.1 Bifocal concentric contact lens
2.2 Peripheral gradient contact lens

3. Orthokeratology (OK) @1u1350%¢a®
anemauld Ine 815 inAALe12gnen - 0.19
Tu 1 way -0.28 wx. Tu 2 3% Feldndnnisves
peripheral myopic defocus SU019 98 UNS
nalnnsasuLla lag of accommodation 91nANS
\isduves positive spherical aberration w&sld OK?
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Bifocal concentric  Peripheral gradient

Distance portion
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Hyperopic defocus
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QuEibitie

g1ngy antimuscarinics Lugnldldnailuns
yravaedu nefendiiinisdne 1iun atropine
%ﬂLﬂu non-selective muscarinic antagonist hay
pirenzepine Fadu My selective muscarinic
antagonist lnglutlagiu atropine \Judenan
Al fusgrsunivans uaginis@nwiuinign lne
L%m’waaﬂq‘m'émaaawmé’jum'mmaﬂalﬂ non-

accommodative viil#iin1siiutures dopamine
lugnen dealignaveanisiasaaule® nasly
atropine foLfuisvzaeaenduiituszaninmgsan
dloeufuistu™ Fuandluaised 3 tnedinns
Anwilug) 2 M3An Ae Atropine for the Treatment
of Childhood Myopia (ATOM)**** wag Low-
Concentration Atropine for Myopia Progression

(LAMPY** &ail timeline fsgufl 8 uazgui 9

A19199 3 NsAsusUasmaenveInguAulasunIsYEasaendumE IS Wisuiunguatuaui 1 U

Treatment (vs. control) Number of studies in

Corresponding Certainty of evidence*

the treatment arm intervention
(participants) risk mean difference
(95%CI)
Estimates from network
meta-analysis
High-dose atropine (= 0.5%) 3(512) 0.89 (0.65 to 1.12) Moderate
Moderate-dose atropine 2 (254) 0.65 (0.27 to 1.03) Moderate
(0.1% to < 0.5%)
Low-dose atropine (< 0.1%) 4.(497) 0.43 (0.24 to 0.61) Very low
Pirenzepine 2(210) 0.27 (-0.13 t0 0.67) Very low
7-methylxanthine 1(77) 0.07 (-0.33 t0 0.48) Low
Multifocal soft contact lenses 8(712) 0.23 (0.09 to 0.37) Very low
Rigid gas-permeable contact 2(178) 0.17 (-0.12 to 0.46) Very low
lenses
Peripheral plus spectacle 5 (480) 0.28 (0.05 to 0.51) Very low
lenses
Multifocal spectacle lenses 9 (729) 0.14 (-0.04 to 0.32) Low
Undercorrected single vision 2(72) -0.15(-0.45 t0 0.15) Low

spectacles

*GRADE Working Group grades of evidence

High-certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate-certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect,

but there is a possibility that it is substantially different.

Low-certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low-certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the

estimate of effect.

£1999910 Lawrenson JG, Shah R, Huntjens B, et al. Interventions for myopia control in children: a living systematic review and network

meta-analysis. Cochrane Database Syst Rev. 2023;2(2).CD014758.
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ATOM 1 phase 1 (2006) — Chua et al.

Efficacy and clinical safety of 1% atropine (vs. placebo)
over 2 years

ATOM 1 phase 2 (2009) — Tong et al.

Evaluation of ‘myopic rebound’ after cessation of 1%
atropine over 1 year

ATOM 2 phase 1 (2012) — Chia et al.

Efficacy and clinical safety of 0.5%, 0.1%, and 0.01%
atropine over 2 years

ATOM 2 phase 2 (2014) — Chia et al.

Evaluation of ‘myopic rebound’ after cessation of 0.5%,
0.1%, and 0.019% atropine over 1 year

ATOM 2 phase 3 (2015) — Chia et al.

Children with progression = 0.5 D in ATOM 2 phase 2 were
retreated with 0.01% atropine over 2 years

31]17'; 8 timeline U94n13@NWY1 Atropine for the Treatment of Childhood Myopia (ATOM)

fintUasann Jinabhai, Amit & Glover, Mark. (2019). How effective are atropine eye drops at reducing myopia progression
in children?. 20. 1-18.

LAMP (2018) — Yam et al.

Efficacy and clinical safety of 0.05%, 0.025%, and 0.01% atropine
(vs. placebo) over 1 year

LAMP phase 2 (2019) — Yam et al.

Children in placebo group were switched to 0.05% atropine.
Other regimens were continued over 1 year.

v

LAMP phase 3 (2021) — Yam et al.

Children in each group were randomized at a 1:1 ratio to
continued treatment and washout subgroups over 1 year

:a;‘l.lﬁ 9 timeline ¥93n113@NW1 Low-Concentration Atropine for Myopia Progression (LAMP)
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lngazy ATOM1 \Junsfinwuuu randomized
controlled trial Af§1urugidrsruns@nwndudin
918 6-12 1 fifidnanam spherical equivalent Faus
-1.00 U9 -6.00 D 41U 400 AU WU 1% Atropine
fuszansnmlunstevzasaemduldusyanm
Spuay 77 ioifiauiu placebo tnensweenmiuas
1 adsroueu dielireidesfuszezinan 23 (phase
1) ogslsfnu Wengeltendusyeznat 17 (phase
2) nuineanemduiinty (myopic rebound) BRI
HNat19Aes WU 91n1suaun’ (ocular discomfort)

Winwasdn (glare) wiunwlidanaiueddng (blurred

near vision) 1Jufu Fsiins@Anwsieun fe ATOM 2
\iefnwUszavnInves atropine fiflanudiuduiios
adlumssraoaemdu (U 10)

ATOM2 fa ns@nw atropine Aiflauidudy
0.5%, 0.1% Wag 0.01% lnsuuin1sAnweenidu 3
439 A 91Nsinw (2 U) Yramganisinw (1 U)
wardauun1sfnulng (2 9) lagldveanen

Tuaz 1 ATINDUUOU WUI1 atropine Y14 3 AULTNTU

Uszansanlunisvzanaignidy tnganuuYy

7
Ngeaninagyzasaenidulauinnii (dose-related

response) ag9lsfinu n1sugaldelunquiiaiy

-2.5

Axial Length in mm

N p

Phase 2

pr— Altrcpine Trealed Eyes Rt
""" Atropine Un—treated Eyes 7
-’01 S— Flacebo Treated Eyes
* = Placebo Un—treated Eyes
-5.5 \ /
T |} L I 1 || 1 1 1
Initial Baseline 1st year 2ndyear 30 months  3rd year
n= 400 n= 386 n= 370 n= 346 n= 343 n= 333

JUN 10 n3mlwand spherical equivalent UaiK1331N15ANYTIL ATOM naue1aiuiazyaeial 7 2 U (phase 1) nquiila

atropine flangmauLiuau -0.28+0.92 D vaueiingy placebo Hanemduiiuay -1.20+0.69 D Lagndinenbien

(phase 2) ngy atropine flaneandufiudu -1.14+0.80 D nay placebo flanemdufiadu 0.38+0.39 D

91489970 Tong L, Huang XL, Koh AL, Zhang X, Tan DT, Chua WH. Atropine for the treatment of childhood myopia: effect
on myopia progression after cessation of atropine. Ophthalmology. 2009;116(3):572-579.
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Wuduiigenin agviliflienaeaduiinduganiy
Wiy warluyied 3 aesunsshulnilunguauid
AUMEUANYU = 0.50 D sad Tnglwld atropine 7l
ALY 0.01% Tuanedl teAnwiUszansnnuay
AUUaenieveensly atropine lussuzens Ingagy
WuIN5ld atropine 0.01% Suse@nsnwlunisvzas
) a v a  aw a
aendu wavinathafesideeunn (3UN 11)

Tudauves LAMP Jun1s@nen atropine 913

Cessation of
treatment

Myopia slowed by 80% (A 1.0%),
75% (A 0.5%), 70% (A 0.1%) &

Aadudy 0.05%, 0.025% uaz 0.01% lunneng
4-12 ¥ Srunu 438 au Fiilaemdu < -1.0 D wudil
2 3 winneensTuay 1 aSeneuuew atropine
aunsnazasaemauld Tnsanududuiigaininae
yzasanemduldnnniy uazlutsiiveas 19 ngu
fldarmduduiiganin sxdidanemdufisdugnd
Wty uenanidamuimanemduintulosniily

nauianle Weeuiunniiengtesnin

Greater rebound with the higher
atropine concentrations

68% (A 0.5%), 593% (A 0.1%) and 24% (A 0.01%)
progressed > (.50 in washout and were restarted
onA0.01%

Change in SE
(-14D) lessin A
0.01% at 5 year

60% (A 0.01%) at 2 year

Same -14D increase in
placebo group at 2.5 year

[ i —— -

—

T T
0 6 12 18 24

30
Month

1 T T T T
36 42 48 54 60

Ly PlacebO(ATOM1) =O== A 0.01% =—@—A 0.1% —@—A 0.5% == A 1.0%(ATOM1)

g‘uﬁ 11 N5 magUnanIsAneIaIn ATOML uag ATOM2 wand spherical equivalent ﬁ‘damm@mﬂ
7489970 Chia A, Lu QS, Tan D. Five-Year Clinical Trial on Atropine for the Treatment of Myopia 2: Myopia Control with
Atropine 0.01% Eyedrops. Ophthalmology. 2016;123(2):391-399.



Sukrita Aramrungroj. Myopia Control in Children 97

agtumdlunisly atropine Lorwaeanendy
nmsfinuiidlutiagdu® (Ui 12) i

1. n35ulden

o 5l Atropine 0.01% Tudineny 4-12 Ui

sy TRanemduiuduunnniviewiniu 0.5 D sel
3’;uﬁ'§ﬂsztﬁm’;mn€%m3m Wy UseTRanenndu
983001 Wag/MIaN1IAN LaznaInTUsEINTU W N5
Tarealunisuedlnaifussernaiuiu dianssy
NaNaLIILoY

o o1efinsaltanudutuigandn Tudind

911N
2. M3ARAY
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i, neuinouauesd (aemduiintu < 0.5 D
sial) farsaunlviensieauety > 13 U

i. neufinauauaslaii (aendudfintu = 0.5 D

. A child with myopia and progression > 0.5 D/year \

Monitor over 6-12 months

Commence atropine 0.01% daily
{ at least 2 years)

Monitor over 6-12
months

l . | lc«:mmmpimo.o:udawif
Meonitor over 6-12 months rapid ;
1

'GoodmpomekO.SDIyw)mdl:e’ﬁ‘(Ol. Good response (< 0.5 D/year) and age < 13 YO \' Poor response (> 0.5 D/year)

Consider slow taper and ' Continue treatment until age > 13 YO
monitor over 6-12 months

Ul 12 unupfinanauuamanislien atropine levzananemau
fiauuasan Chia, A, Tay, S.A. (2020). Clinical Management and Control of Myopia in Children. In: Ang, M., Wong, T.
(eds) Updates on Myopia. Springer, Singapore. https://doi.org/10.1007/978-981-13-8491-2 8
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1999 “A Picture is Worth a Thousand Words” with Eye Diseases Identification
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1999 Specimen Submission in Ophthalmic Pathology: Role of Ophthalmologists
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1599 Ocular Myasthenia Gravis
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1599 Myopia Control in Children
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Uncorrected myopia

Traditional correction
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Correction with hyperopic defocus lens
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finlUasann Smith EL 3rd. Prentice Award Lecture 2010: A case for peripheral optical treatment strategies for myopia.

Optom Vis Sci. 2011;881029-44.
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