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EDITORIAL

A new beginning for the Hong
Kong Journal of Ophthalmology,
the official journal of the College of
Ophthalmologists of Hong Kong
As the new Editor-in-Chief of the Hong Kong Journal of
Ophthalmology (HKJO), it is my great pleasure and honor
to have the opportunity to work with the distinguished
Editorial Board and to continue to provide the College
and our Fellows with a first-class publication. Owing
to the invaluable achievements of my predecessors and
colleagues, articles of HKJO are already easily accessible
and retrievable through Google Scholar. One of the missions
of the Editorial Board is to advance the scientific standard
and reputation of our Journal. We would like to promote our
Journal to regional and international scholars, and having
the Journal included a citation index is an important step on
the path to our future success. We have been working hard
to prepare our Journal to be included in PubMed Central,
subject to vigorous evaluation standards.1 The following
actions have been undertaken: (1) current National Library
of Medicine policies for PubMed Central inclusion have
been reviewed; (2) current standards and best practices for
scholarly journals have been discussed with the publisher
(HKAM Press; https://www.hkampress.org/) and areas for
improvement have been identified; (3) the Journal’s online
submission platform has been updated to the latest version,
to ensure future seamless integration to PubMed Central
and compliance with the latest publication standards; and
(4) an improved plagiarism detection service (iThenticate;
http://www.ithenticate.com/) has been subscribed to. Actions
in progress include (1) updating the author guidelines and
submission processes to meet the latest standards of the
International Committee of Medical Journal Editors,2 (2)
applying for inclusion of HKJO in the Directory of Open
Access Journals (DOAJ; https://doaj.org/) as a quality
test, and (3) planning to collect at least 25 new articles
for submission to PubMed Central for quality assessment.
A crucial pre-requisite for inclusion in PubMed Central is
the regular publication of quality peer-reviewed articles.

We would like to take this opportunity to solicit your kind
support to help HKJO getting indexed.
In this issue, we have two informative original articles. Lau
et al3 share with us on the safety and efficacy of atropine
treatment in a private hospital in Hong Kong for slowing
myopia progression in children in a 5-year review. Wong et al4
reviewed cases of retinoblastoma in a tertiary referral public
hospital in Hong Kong from 2008-2019, highlighting the
incidence, clinical features, and outcomes of this importance
disease. Multiple-choice questions related to the above
two articles have been designed to provide CME credits
for Fellows of the Hong Kong Academy of Medicine. It is
the first time that Fellows can complete the CME questions
online at https://www.icmecpd.hk/ for immediate credit of
the points. We strongly encourage our Fellows to use the
above electronic method, as the old hard copy method will
not be provided in future issues.
I warmly thank all of our valued readers, College Fellows,
and the Editorial Board, and especially our Associate Editor,
Dr Alvin Au Ka Hong, for all of the precious contributions to
HKJO in the past and coming years.

Alvin KH Kwok

MD (HK), MD (CUHK), PhD (HK), FRCS (UK), FRCOphth
(UK), FHKAM (Ophth), PostGrad DipEpidem & Biostat
(CUHK), MBBS (HK)
Department of Ophthalmology, The Hong Kong Sanatorium and
Hospital, Hong Kong
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Abstract
Purpose: To report the incidence, clinical features, and
treatment outcomes of retinoblastoma at a tertiary referral
center in Hong Kong.
Methods: Medical records of all patients with
retinoblastoma presenting to Hong Kong Eye Hospital
from 2008 to 2019 were reviewed.
Results: 75 eyes in 55 patients were treated for
retinoblastoma during the 10-year study period. The
mean age at presentation was 19.8±16.4 months. The
mean duration of symptoms before diagnosis was
1.1±2.1 months. The most common presenting sign
was leukocoria and/or strabismus (n=33, 60.1%). 65%
of patients presented with advanced disease of groups
D and E. The tumor was unilateral (n= 35, 63.6%),
bilateral (n= 18, 32.7%), or trilateral (n= 2, 3.6%). The
enucleation rate was 0% in groups A to C, 70% in
group D, and 93.3% in group E. With the introduction of
intra-arterial chemotherapy since 2016, the globe salvage
rate has increased from 29.4% to 33.3% in group D eyes
and from 4.5% to 12.5% in group E eyes. The overall
globe salvage rate was 40.0%, and the overall 5-year
survival rate was 100%.
Conclusions: The prognosis of retinoblastoma is good
in cases with early detection and appropriate treatment.
Unfortunately, most patients presented with relatively

6

advanced disease, which lowers the overall globe salvage
rate. There is a need for enhanced public awareness and
education for healthcare professionals to facilitate early
detection and improve ocular outcomes for children with
retinoblastoma.

Key words: Eye enucleation; Hong Kong; Incidence;
Retinoblastoma; Treatment outcome

Introduction
Retinoblastoma is the most common intraocular malignancy
of childhood1 and constitutes 3% of all pediatric cancers,2,
with the incidence ranging from 1 in 15 000 to 20 000 live
births.3,4 The most common presenting signs and symptoms are
leukocoria and strabismus, followed by glaucoma, decreased
visual acuity, orbital cellulitis, and others.5 Retinoblastoma is
often diagnosed in relatively later stages,5 as early detection
requires vigilant screening and public awareness.
Once detected, treatment for retinoblastoma is multimodal
and dictated by the stage of the disease, laterality, presence
of extraocular extension, and visual prognosis. Management
of retinoblastoma has evolved over the past four decades. In
the 1970s, enucleation was important for ensuring survival.
Enucleation remains relevant for advanced retinoblastoma,
particularly in Asia and Africa. In the 1980s, external beam
radiotherapy was widely used, but risks of radiation-related
secondary malignancies have led to its reduced use. In the
1990s to 2000s, systemic intravenous chemotherapy was

© 2020 Hong Kong Journal of Ophthalmology. CC BY-NC-ND 4.0 | HKJOphthalmol
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used, typically with combinations of vincristine, etoposide,
and carboplatin.6 Currently, systemic chemotherapy remains
popular for intraocular retinoblastoma control as well
as prevention of systemic metastasis. In general, earlier
presentation is associated with improved prognosis in terms of
patient survival and globe salvage rates. With advancements
in globe salvage techniques and new treatments, the prospect
of preserving the eye even in advanced disease has steadily
improved. In the recent decade, intra-arterial chemotherapy
(IAC) and other forms of locally delivered chemotherapy and
combination therapies have been explored.
To the best of our knowledge, there has been one study
describing clinical features and treatment outcomes of
retinoblastoma in Hong Kong in 2008.7 The present study was
conducted to report updated epidemiological data, advances
in treatment, and management outcomes for retinoblastoma
from 2008 to 2019.

Patients and methods
In Hong Kong, most patients with retinoblastoma are managed
in the Kowloon Central Cluster by a multidisciplinary team
of pediatricians, ophthalmologists, pediatric oncologists,
radiologists, pathologists, social workers, and volunteers
from non-governmental organizations. We retrospectively
reviewed records of all patients with retinoblastoma treated
at Hong Kong Eye Hospital from January 2008 to January
2019. Data were retrieved from the Hospital Authority clinical
management system and included sex, age at diagnosis,
presenting symptoms or signs, laterality, presenting stage,
family history, treatment modality, recurrence rate, survival
rate, and results of genetic testing.
Each of the eyes was classified according to the International
Classification of Retinoblastoma (ICRB) [Table 1]. If such

Table 1. International Classification of Retinoblastoma
Group A
Group B

Group C

Group D

Group E

Retinoblastoma ≤3 mm (in basal dimension or thickness)
Retinoblastoma >3 mm (in basal dimension or thickness) or
• Macular location (≤3 mm to foveola)
• Juxtapupillary location (≤1.5 mm to disc)
• Additional subretinal fluid (≤3 mm from margin)
Retinoblastoma with:
• Subretinal seeds ≤3 mm from tumor
• Vitreous seeds ≤3 mm from tumor
• Both subretinal and vitreous seeds ≤3 mm from tumor
Retinoblastoma with:
• Subretinal seeds >3 mm from tumor
• Vitreous seeds >3 mm from tumor
• Both subretinal and vitreous seeds >3 mm from
retinoblastoma
Extensive retinoblastoma occupying >50% globe or with:
• Neovascular glaucoma
• Opaque media from hemorrhage in the anterior chamber,
vitreous, or subretinal space
• Invasion of postlaminar optic nerve, choroid (>2 mm),
sclera, orbit, anterior chamber

HKJOphthalmol
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classification was not available, RetCam (Natus Medical,
Pleasanton [CA], USA) photography on first presentation
was used for tumor grading according to the documented
tumor size and features. The diagnosis of retinoblastoma was
confirmed by dilated fundus examination, ultrasonography,
and magnetic resonance imaging, which aids the identification
of poor prognostic features such as pineal gland involvement,
extra-scleral extension, and optic nerve spread.8 We included
only those patients who were followed up for at least 1 year
after diagnosis was made.
Treatment modalities included chemotherapy (systemic,
intra-arterial, and intravitreal mode of delivery), focal therapy
with laser or cryotherapy, and enucleation. Radiotherapy was
avoided owing to the lifetime risk of secondary malignancies,
and the option of plaque radiotherapy was not provided. In our
center, IAC has been introduced since 2016 and is currently
offered to patients for salvage treatment in bilateral disease
and selected patients with ICRB groups C or D localized
unilateral retinoblastoma. Intravitreal chemotherapy is offered
occasionally as a combination therapy for recurrent vitreous
seeding following incomplete control with other methods.
Systemic chemotherapy is often given as a chemoreduction
regimen in bilateral retinoblastoma, as combination therapy
for resistant or recurrent unilateral cases, or as a bridging
therapy in neonates who are too young for IAC or surgery.
Agents used were a combination of carboplatin, etoposide,
and vincristine, given every 21 to 28 days for up to 4 to 6
cycles.9 After a few cycles of chemotherapy, focal therapy
(laser therapy or cryotherapy) is applied when there is a
significant reduction in tumor size with improved laser
uptake.

Results
75 eyes in 35 boys and 20 girls of Chinese ethnicity were
treated for retinoblastoma at our hospital during 2008-2019.
The incidence of retinoblastoma in Hong Kong during the
study period was estimated to be 1 per 14 309 live births,
based on 787 000 live births during the study period.10
The mean age at presentation was 19.8±16.4 months
(23.2±17.3 months for unilateral cases and 13.1±13.1 months
for bilateral cases). The mean duration of symptoms before
diagnosis was 1.1±2.1 months. Upon presentation to an
ophthalmologist, retinoblastoma was suspected after clinical
examination, and there was no misdiagnosis.
The most common presenting sign was leukocoria (n=25,
45.5%), followed by decreased visual acuity (n=6, 10.9%),
strabismus (n=4, 7.3%), and combined leukocoria and
strabismus (n=4, 7.3%). In two (3.6%) patients, the diagnosis
was picked up during screening for positive family history.
The tumor was unilateral (n=35, 63.6%), bilateral (n=18,
32.7%), or trilateral (n=2, 3.6%). The ICRB group at
presentation was A in 8 eyes (10.7%), B in 8 eyes (10.7%), C
in 4 eyes (5.3%), D in 20 eyes (26.7%), E in 30 eyes (40.0%),
and not available in the remaining 5 eyes (6.7%). More
7
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patients presented in the later groups (D and E) than in the
earlier groups (A to C), and this trend had not changed over
the study period.
Five (9.1%) patients had a positive family history for
retinoblastoma, but four of them had no available data
regarding this. The remaining 46 (83.6%) patients were not
observed to have the disease in the family prior to the index
case. Genetic testing was performed in 38 (69.1%) patients:
22 (57.9%) had non-germline mutation and 16 (42.1%) had
germline mutation.
42 (56.0%) eyes underwent primary enucleation. In three
(9.1%) eyes, chemoreduction with focal therapy was
attempted but failed and eventually required enucleation.
The rate of enucleation was proportionally related to the
presenting stage (0% in groups A to C, 70% in group D, and
93.3% in group E) [Table 2].
32 (58.2%) patients were given systemic chemotherapy, and
two (3.6%) received radiotherapy (external beam radiotherapy
or plaque radiotherapy) in overseas centers. Intravitreal
melphalan was administered in two patients with resistant
vitreous seeding despite systemic chemotherapy, IAC, and
focal laser. IAC was used in seven patients as salvage therapy
when first-line systemic chemotherapy or local therapy could
not control the disease.
Four patients developed complications from IAC. One patient
developed transient cellulitis and lid swelling, which resolved
spontaneously 3 weeks after IAC. One patient developed
ischemic optic neuropathy after three cycles of IAC and
required a course of pulsed methylprednisolone followed by
prolonged oral steroid and intravitreal anti-VEGF injection to
control the disc swelling. Two patients developed ischemic
retinopathy and neovascular glaucoma with vitreous
hemorrhage after three and six cycles, respectively, of IAC
in an overseas center; the involved eye was eventually
enucleated due to high-risk features. With the introduction of
IAC in Hong Kong since 2016, the globe salvage rate has
improved from 29.4% to 33.3% in group D eyes and from
4.5% to 12.5% in group E eyes (Table 2).

Table 2. Enucleation rate and globe salvage rates before and after
introduction of intra-arterial chemotherapy in 2016
Presenting
stage*

No. (%) of eyes
Enucleation
rate

Globe salvage
rate after
2016

Group A (n=8)

0 (0)

6/6 (100)

2/2 (100)

Group B (n=8)

0 (0)

7/7 (100)

1/1 (100)

Group C (n=4)

0 (0)

3/3 (100)

1/1 (100)

Group D (n=20)

14 (70)

5/17 (29.4)

1/3 (33.3)

Group E (n=30)

28 (93.3)

1/22 (4.5)

1/8 (12.5)

* Staging in 5 eyes was not documented
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Globe salvage
rate before
2016

Six patients received post-enucleation chemotherapy for highrisk features, including tumor invasion posterior to lamina
cribosa of the optic nerve, ≥3 mm of choroidal invasion, and
any degree of optic nerve and uveal invasion on pathological
examination after enucleation.11,12 These patients had group
E eyes on presentation, but there were no features suspicious
of choroidal invasion or optic nerve invasion detected on
preoperative magnetic resonance imaging. The overall globe
salvage rate was 40.0%, and the 5-year survival rate was 100%
including the two patients with trilateral retinoblastoma.

Discussion
Consistent with the literature,13-17 in the present study, the
most common presenting symptoms were leukocoria and/
or strabismus (60.1%), and the mean age at presentation
was younger in bilateral cases than unilateral cases
(13.1±13.1 months vs 23.2±17.3 months). Compared with
studies in other Asian centers,18-21,26-29 in the present study,
the mean duration of symptoms before diagnosis was
1.1±2.1 months, and the diagnosis of retinoblastoma was
suspected upon presentation to an ophthalmologist, with no
misdiagnosis. This is likely due to the centralized management
model in a quaternary referral center with relatively high
awareness among ophthalmological staff. In addition, most
patients had advanced retinoblastoma (groups D and E) at
presentation and there was no improvement in early detection
over the years. As early-stage disease carries a much higher
globe salvage rate and better survival prognosis, there is a
need for more public education and healthcare professional
awareness to enable early detection of disease.
In the present study, the 5-year overall survival rate of
retinoblastoma was 100%, which is consistent with the
95% reported in Europe,22,23 and the >96% in the United
States,24 and is higher than the 35% to 86% in most parts of
Asia.25-29 Traditionally, trilateral retinoblastoma (intraocular
retinoblastoma combined with a histologically similar brain
tumor – most commonly in the pineal gland) is associated
with poor prognosis.30 However, facilitated by early detection
and the use of high-dose chemotherapeutic agents with
stem cell rescue and radiotherapy, the 5-year survival of
patients with pineal and non-pineal trilateral retinoblastoma
has increased substantially from 6% to 44% from 1995
onwards.31 In the present study, the two patients with trilateral
retinoblastoma exhibited rapid tumor control and regression
with high-dose chemotherapy with vincristine, carboplatin,
etoposide, and cyclophosphamide (according to the COG
ARET0321 protocol) for six cycles along with autologous
stem cell transplant.32 In one patient the more severe eye was
enucleated, and in the other patient total regression of tumors
in both eyes occurred after chemotherapy alone without
the need for enucleation. Both patients have remained in
remission for 2 years and 9 years, respectively.
Over the last decade, advances in the globe salvage therapies
have improved disease control and minimized late effects
of systemic chemotherapy. In addition, IAC and intravitreal
chemotherapy have improved treatment outcomes for
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advanced retinoblastoma. Shields and Shields6 reported
that primary therapy with IAC was better than systemic
chemotherapy alone and was successful in 100% of group
C eyes, 100% of group D eyes, and 33% of group E eyes.
IAC was effective in inducing 92% of solid tumor regression
and controlling 80% to 95% of subretinal seeds.6 Since the
introduction of IAC in our center in 2016, the globe salvage
rate for unilateral and bilateral retinoblastoma has increased
from 29.4% to 33.3% in group D eyes and 4.5% to 12.5%
in group E eyes. Besides IAC, intravitreal chemotherapy is
available as a second-line therapy in patients with resistant
vitreous seeding. Suzuki et al33 achieved a globe salvage rate
of nearly 51% in the largest series of intravitreal melphalan
at 8 micrograms for eyes with vitreous seeding. However,
they reported one case of metastasis (0.4%) and suggested
that intravitreal chemotherapy should be combined with
triple freeze-thaw cryotherapy upon needle withdrawal at the
injection site. We used intravitreal melphalan to control resistant
vitreous seeding in two patients who remained recurrencefree at 2 and 4 years of follow-up, respectively. Our rate of
globe salvage for groups A, B, and C eyes is comparable to
that of most developed countries, with the exception of group
D eyes.34-37 The primary goal of retinoblastoma treatment is
to preserve life, and hence enucleation remains a favored
option as opposed to globe salvage therapy among parents.
In Hong Kong, IAC is a relatively new treatment modality
and is limited by manpower and logistical requirements, and
hence it has only been used as a salvage therapy or secondary
treatment in resistant or recurrent cases. More funding is
needed to widen the use of IAC.
Nonetheless, IAC must be used with caution. Our series
reported ischemic retinopathy and optic neuropathy after
>3 cycles of IAC for globe salvage therapy. Despite having
a lower rate of systemic side effects of chemotherapy such
as neutropenia and fever, IAC has increased local effects
ranging from eyelid edema to lower limb ischemia, arterial
dissection, and retroperitoneal bleeding. There is also the
risk of missing or downgrading high-risk characteristics
such as choroidal or optic nerve invasion, which can only
be revealed by pathological examination after enucleation.
Long-term data on risk for systemic metastases are lacking,
although a multicenter retrospective survey reported the risk
of metastatic death to be <1% with IAC.38
Genetic testing was performed in 69% of our patients, which
is lower than that reported in European or North American
centers.39,40 This is partially explained by the relatively high
cost of genetic testing, which is offered on a self-financed
basis with a limited number of families fulfilling financial
criteria for subsidies from non-governmental organizations
such as the Children’s Cancer Fund. With the establishment
of the Hong Kong Children’s Hospital, we hope that there
is wider availability of genetic testing and counseling to
families, fast track imaging and IAC services, and increased
use of local chemotherapy and other globe salvage techniques,
as well as more frequent multidisciplinary interactions with
pediatricians, clinical psychologists, and social workers; and
more collaboration with non-governmental organizations
HKJOphthalmol
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such as Children’s Cancer Fund to promote awareness among
parents, general practitioners, and pediatricians for earlier
referral and identification of retinoblastoma symptoms. Early
detection and treatment are keys to better outcomes. Our
team has launched a series of public education campaigns
targeted to the general public, primary healthcare doctors,
and pediatricians to educate and raise public awareness on
the importance of early detection and referral of cases of
retinoblastoma.
There are limitations to this study. Hong Kong Eye Hospital
is a tertiary referral center for retinoblastoma in Hong Kong,
but patients who attended private ophthalmic centers and
were managed elsewhere or overseas were not included in
the database, and therefore their disease outcomes were not
known.

Conclusion
The prognosis of retinoblastoma is good in cases with early
detection and appropriate treatment. Increased availability
of local chemotherapy delivery such as IAC has improved
the overall globe salvage rate, especially in groups C or D
advanced disease. Unfortunately, most patients still presented
with relatively advanced disease, which lowers the overall
globe salvage rate. There is a need for enhanced public
awareness and education for healthcare professionals to
facilitate early detection and improve ocular outcomes for
children with retinoblastoma.
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Abstract
Aim: To report the efficacy and safety of atropine
treatment (0.01% and 0.125%) in slowing myopia
progression in children.
Methods: This is a retrospective non-interventional case
series. All patients aged <18 years who received topical
atropine for myopia control from 2011 to 2016 in the
Hong Kong Sanatorium & Hospital were included for
analysis. Myopia progression, atropine treatment, and
other factors affecting treatment outcomes were analyzed.
We also reported any adverse effects associated with
atropine use.
Results: A total of 346 patients were recruited, with
mean a follow-up period of 2.26±0.82 years. The
patients had a mean reduction of myopia progression
of 68.4% after atropine treatment (p<0.001). The mean
myopia progression rate (in spherical equivalent) was
-0.38±0.36 D/year, and the mean axial length elongation
rate was 0.23±0.19 mm/year. More reduction of myopia
progression was associated with baseline myopia
progression of <-1 D/year (p<0.001) and initial atropine
dosage of 0.125% (p<0.001). Reduction of myopia
progression was associated with starting age (p=0.041)
and baseline myopia progression (p=0.004). Patients
aged <6 years who received atropine treatment (n=17)
showed reduction of myopia progression by 71.1%. Only
mild adverse effects such as photophobia were reported.
Conclusion: Topical atropine is an efficacious and safe
treatment for slowing myopia progression.

Key words: Atropine; Axial length, eye; Myopia; Refractive errors

Background
Myopia is the most common refractive error and a major
public health problem worldwide.1-4 A study conducted in
Hong Kong showed 36.71% of children aged 5 to 16 years
(n=7560) had myopia.3 In a prospective cohort study in
Singapore,2 the 3-year cumulative incidence rates of myopia
were 47.7%, 38.4%, and 32.4% for children aged 7, 8, and
9 years, respectively, and Chinese had the highest 3-year
cumulative incidence rate of myopia, compared with Malays
and Indians.
Various methods are effective in slowing myopia
progression, including pharmacological treatments (atropine
and pirenzepine), optical interventions (peripheral defocus
modifying contact lenses, progressive addition spectacle
lenses), and orthokeratology. A meta-analysis in 2016
reported that topical use of atropine is the most effective.4
Atropine is a nonspecific muscarinic antagonist. Two
randomized control trials have shown that topical application
of atropine significantly reduces myopia progression, in terms
of spherical equivalent (SE) progression and axial length (AL)
elongation.1,5 A daily dose of 1% atropine reduced myopia
progression to -0.28 D over 2 years, compared with -1.20 D
in the placebo group (p<0.001).5 Atropine in 0.5%, 0.1%, and
0.01% concentrations reduced myopia progression to -0.30 D,
-0.38 D, and -0.49 D, respectively.1 Nevertheless, the exact
mechanism of how atropine inhibits myopia progression
remains unclear.1,4
In clinical practice, dosage of atropine may be titrated
according to the clinical response. A step-down approach
(rather than immediate discontinuation) may be used to
reduce the effect of rebound of myopia progression after
discontinuation of the medication. However, there were
different opinions regarding the dose-dependent effect of
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atropine treatment. Yam et al6 showed the dose-dependent
effect in low-dose atropine treatment, whereas Gong et al7
showed that only adverse effects, rather than efficacy, of
atropine, are dose-dependent.
In the present study, we aim to evaluate the efficacy and
safety of topical atropine (with or without dosage titration) in
myopia control in a large cohort of pediatric patients.

Methods

AL was 24.73±1.13 mm. The mean follow-up period was
2.26±0.82 years.
The mean SE at the latest follow-up visit was -4.54±2.51 D,
and the mean SE progression reduced to -0.38±0.36 D/year
during atropine treatment from -1.20±0.70 D/year at baseline
(68.4%; p<0.001). The AL elongation during atropine
treatment was 0.23±0.19 mm/year. The distribution of the rate
of SE progression changed after atropine treatment, with most
Table 1. Demographic data and baseline parameters of patients
receiving atropine for myopia control (n=346)

This study is a retrospective non-interventional case series.
Patients aged <18 years who received topical atropine of any
concentration for myopia control from 2011 to 2016 in the
Hong Kong Sanatorium & Hospital, Hong Kong and were
followed up for ≥1 year were included for analysis. Data were
extracted from the electronic system of the hospital. Approval
was obtained from the institutional review board (Reference
number: RC-2018-28), and the study was conducted in
accordance with the principles of Declaration of Helsinki.

Baseline parameter
Sex
Male

161 (46.5)

Female

185 (53.5)

Laterality†

The following data were collected: demographics (sex, age,
date of birth), ophthalmic history, past health, parent with
history of high myopia (defined as myopia of ≥-6 D), baseline
ophthalmic data (visual acuity, cycloplegic refraction, AL
(measured by IOL Master, Carl Zeiss), atropine regimen
(frequency and concentration), subsequent titration of
treatment regimen, adverse effects, and ophthalmic parameters
(AL and SE) of first 3 years and most recent follow-up.

Right eye

184 (53.2)

Left eye

162 (46.8)

Parent with high myopia

119 (34.4)

Age of starting atropine, y

8.64±2.19

Visual acuity, logMAR
Axial length, mm

24.73±1.13

Spherical equivalent, D

-3.72±2.5

Baseline spherical equivalent progression, D/y

-1.2±0.7

Follow-up, y

2.26±0.82

Intermittent exotropia

*
†

12

10 (2.9)

Amblyopia

2 (0.6)

Retinal break

2 (0.6)

Ptosis + superior oblique palsy

1 (0.3)

Cataract

1 (0.3)

Epiblepharon

1 (0.3)

Data are presented as mean±standard deviation or No. (%) of patients
Only one eye from each patient was selected at random for analysis

Distribution of progression of myopia before atropine
(SE/year)

Number of patients

80
70
60
50
40
30
20
10
0

less than -0.5 D/yr

Number of patients

Results
A total of 346 eyes from 346 children (161 male and 185
female) were included for analysis (Table 1). Of them, 254
children were initially prescribed a daily dose (n=244) or
twice daily dose (n=10) of 0.01% atropine eye drops (Aseptic
Innovative Medicine, Taiwan), 90 children were initially
prescribed a daily dose (n=88) or 2 doses per week (n=2) of
0.125% atropine eye drops, and the remaining two children
were initially prescribed 0.02% and 0.5% atropine (after
dilution of 0.125% and 1% atropine with lubricant eye drops,
respectively). The mean baseline SE was -3.72±2.5 D and

0±0.07

Ophthalmic health

SE progression and AL elongation after treatment were
calculated as the difference in measurements between the
beginning and end of treatment divided by the treatment
period (in years). Baseline SE progression was defined as the
mean change in SE by cycloplegic refraction over 1 or 2 years
before atropine treatment.
Statistical analysis was performed using SPSS (Windows
version 22.0; IBM Corp., Armonk [NY], United States).
Only one eye from each patient was selected at random for
analysis. Normality of data distribution was assessed with
Kolmogorov-Smirnov statistic. Changes in SE and AL were
analyzed with paired t test. Factors that may affect reduction
of myopia progression was determined with Student’s t test
or Mann-Whitney U test according to normality of data
distribution. Correlations between reduction of myopia
progression and various factors were analyzed with Pearson
correlation and analysis of covariance. Level of significance
was defined as p<0.05.

Value*

250

-0.5 to -0.99 D/yr

Total

0.125% atropine

-1.0 to -1.49 D

0.01% atropine

-1.5 D or more

Distribution of progression of myopia after atropine
(SE/year)

200
150
100
50
0

less than -0.5 D/yr

-0.5 to -0.99 D/yr

Total

0.125% atropine

-1.0 to -1.49 D

0.01% atropine

-1.5 D or more

Figure. Patient distribution of myopia progression (in
spherical equivalent [SE]/year) before and after atropine
treatment
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children had less than -0.5 D/year SE progression (Figure).
Subgroup analysis was performed to identify factors that
affected reduction of SE progression with atropine (ie,
difference between SE progression before and after atropine
treatment). More reduction of SE progression after atropine
was associated with the starting age of ≤8 years, the baseline
SE progression of <-1 D/year, and initial atropine dosage
of 0.125% (Table 2). Further analysis with analysis of
covariance showed that only the baseline SE progression of
<-1 D/year (p<0.001) and initial atropine dosage of 0.125%
(p<0.001) remained significant after controlling for other
independent variables.
Regarding AL elongation and SE progression during atropine
treatment, those with starting age of >8 years (n=160) had
slower SE progression (-0.34 D/year vs -0.41 D/year,
p=0.031) and AL elongation (0.18 mm/year vs 0.25 mm/year,
p=0.038) than did those with starting age of ≤8 years (n=186).
Children who initially received 0.125% atropine (n=90)
had slower SE progression (-0.25 D/year vs -0.42 D/year,
p<0.001) and slower AL elongation (0.19 mm/year vs 0.26
mm/year, p=0.031), compared with children who initially
received 0.01% atropine (n=254). Children with baseline
high myopia (n=43) had slower SE progression (-0.18 D/year
vs -0.33 D/year, p=0.046) but not slower AL elongation
(p=0.117), compared with children without baseline high
myopia (n=303). Further analysis with analysis of covariance
showed that starting age (p=0.012) and initial dosage of
Table 2. Factors that affect reduction of myopia progression (in
spherical equivalent [SE]/year) after atropine treatment
Factor

No. (%)
of patients
(n=346)

Mean±SD
reduction
of myopia
progression,
SE/year

≤8

186 (53.8)

0.98±0.78

>8

160 (46.2)

0.71±0.63

Male

161 (46.5)

0.85±0.72

Female

185 (53.5)

0.87±0.73

Age, y

0.031

Sex

0.850

Baseline high myopia

0.550

Yes

43 (12.4)

0.95±0.64

No

303 (87.6)

0.82±0.80

Baseline myopia
progression (n=216)

<0.001

>-1 D/y

101 (29.2)

1.37±0.59

≤-1 D/y

115 (33.2)

0.42±0.50

Parent with high
myopia (n=175)

0.720

Yes

119 (34.4)

No

56 (16.2)

0.99±0.81
0.94±0.61

Atropine preparation at
start (n=344)

<0.001

0.125%

90 (26.0)

1.23±0.66

0.01%

254 (73.4)

0.8±0.67
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atropine (p<0.001) remained significant factors for SE
progression. No significant differences were identified in
other parameters including sex, children with high myopia
parents, or children with baseline SE progression more
than -1 D/year. Reduction of SE progression was correlated
with the starting age (r= –0.227, p=0.041) and baseline SE
(r= –0.319, p=0.004).
Of 346 patients, 186 had change in frequency or concentration
of atropine during the study period, and dosage of atropine
were titrated according to the rate of myopia progression
or adverse effects experienced by patients. 95 of the 186
patients required up-titration of atropine (36 had increase in
concentration, 50 had increased frequency, and 9 had both),
and their mean SE progression reduced from -1.01 D/year
during initial regimen of atropine to -0.5 D/year after
up-titration of atropine (p<0.001). 61 of 186 patients had
atropine down-titrated (6 had decrease in concentration, 49
had decreased frequency, and 6 had both), their mean SE
progression was -0.16 D/year before down-titration and
-0.22 D/year after down-titration (p=0.09). The remaining
30 patients received both up- and down- titration during the
study period.
Adverse effects were reported in 14 (4.05%) patients; 10 of
them were using 0.125% atropine daily. Photophobia was the
most commonly reported adverse effects (n=8) despite usage
of photochromatic spectacles. Other adverse effects included
dizziness, eye irritation, allergic conjunctivitis, and blurred
near vision.

Discussion
The findings of the present study are consistent with those of
the ATOM2 study1 that myopia progression can be controlled
by atropine (both 0.01% and 0.125% preparation). However,
the 0.01% group in the ATOM2 study showed better control
of myopia progression (-0.49 D progression over 2 years)
than did the same group in the present study (-0.38 D/year).
The difference could be accounted partially by the difference
in treatment regimen and the age of patients. In the ATOM2
study, all patients received daily dose of 0.01% atropine in
the treatment arm and the patients recruited were aged 6 to
12 years, whereas in our study, we included patients aged 4
to 16 years and some received 0.01% atropine with lower
frequency (eg. 2 to 3 times a week) when there was no
significant myopia progression. Moreover, AL elongation
results of the two studies are similar (0.41 mm over 2 years
in ATOM2 study and 0.23 mm/year in our study). However,
in ATOM1 study5 and ATOM2 study1 the effect of 0.01%
atropine on AL elongation was negligible (0.38 mm in
ATOM1study and 0.41 mm over 2 years in ATOM2 study).
In the present study, patients with higher baseline myopia
progression (<-1 D/year) benefitted more from atropine
treatment in terms of reduction in SE progression (1.37 D/year,
reduction of 76.5% from baseline) than patients with baseline
myopia progression of >-1 D/year (0.42 D/year, reduction
of 55.8% from baseline). Mouse and Syrian hamster models
showed that there was upregulation of muscarinic receptors in
the myopic sclera.8,9 This may indicate that eyes with higher
myopia progression are more sensitive to atropine, a muscarinic
13
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receptor antagonist; however, this is yet to be elucidated.

Conclusion

Previous observational studies in Hong Kong2 and
Singapore10 showed that younger children have higher
myopia progression than do older children. This was also
reflected in the present study that patients aged >8 years
experienced slower AL elongation and SE progression after
atropine treatment than did patients aged ≤8 years. Owing to
the high prevalence of myopia in Hong Kong students and
public awareness of the complications related to pathological
myopia, parents may prefer earlier treatment for their children,
especially those parents who also have high myopia. In our
cohort, 17 children received atropine treatment when aged
<6 years and their baseline SE was -0.875 D to -9.5 D and
mean myopia progression before treatment was -2 D/year. Ten
(58.8%) of them had a family history of high myopia. After
atropine treatment, the myopia progression was significantly
reduced by 71.1% (p=0.007) and no adverse events were
reported. Moreover, earlier starting age of atropine treatment
was correlated with greater reduction in myopia progression
(r= –0.227, p=0.041). This suggests that earlier commencing
atropine treatment for myopia control may be recommended
in selected patients.

Atropine treatment slows myopia progression by 68.4%
in pediatric patients. Early treatment is considered safe for
selected children aged <6 years with a high rate of myopia
progression. With regular monitoring of patient’s clinical
response, titration of atropine could be applied to optimize its
effects on myopia control while minimizing adverse effects.

There were modifications in atropine concentration and
frequency in some patients during the treatment period,
based on patient response to the treatment regimen and the
individual ophthalmologist’s judgment on the control of
myopia progression. Although there was no standard on
the timing or magnitude of atropine titration, the principle
adopted was to use the minimum atropine dose that still
controls myopia progression at a reasonable level.
Our study has a relatively homogenous study population
(>90% were Chinese) and a reasonable sample size; however,
it is limited by its non-randomized and retrospective nature.
Only data on baseline SE progression instead of baseline AL
elongation were available for the analysis because AL was
not measured routinely in patients who were not receiving
atropine treatment. Furthermore, patients were managed
by different ophthalmologists in the team, so the choice of
atropine regime may not be standardized. Nevertheless, the
study reflects the practical use of atropine treatment with
titrations according to the patient’s clinical response.
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Abstract
An 86-year-old man presented with benign essential
blepharospasm with apraxia of eyelid opening
unresponsive to botulinum toxin type A treatment.
He was successfully treated with bilateral frontalis
suspension with upper blepharoplasty. Postoperatively,
he was able to open his eyes without difficulty and
resume his daily activities.

Introduction
Benign essential blepharospasm (BEB) is characterized by
repeated, involuntary, and intermittent forceful closure of
eyelids without any ocular irritation. BEB can usually be
controlled by repeat injections of botulinum toxin type A.
Among patients with BEB, 7% have associated apraxia of
eyelid opening (AEO). Rarely, some patients have pure AEO
and were unresponsive to botulinum toxin therapy.1,2 Surgical
treatments such as blepharoplasty, limited myectomy,
aponeurosis repair, and frontalis suspension operation can be
considered.3 We report on a patient who had refractory BEB
with AEO and dermatochalasis and was successfully treated
with frontalis suspension and blepharoplasty.

Case presentation
In September 2015, an 86-year-old man presented with
a 3-year history of difficulty in opening his eyes with
involuntary eyelids closure. His eyes were closed for most of

the time and could only be opened mechanically by fingers.
His daily activities were greatly affected. The patient had
undergone bilateral cataract surgeries. He had medically
controlled glaucoma, hypertension (with Norvasc), dementia
(with Exelon), iron deficiency anemia (with iron supplements)
and hearing impairment (with hearing aids).
On examination, his eyes were forcefully closed with bilateral
dermatochalasis (Figure a). His cornea, tear film, and eyelid
margins were unremarkable. His intraocular pressure was
within normal limits, and fundi were unremarkable. The
patient was not able to follow instructions for examinations
owing to dementia and eyelid spasm. Therefore, the levator
function and marginal reflex distance could not be properly
measured. He was initially diagnosed with BEB and was
treated with repeat injections of botulinum toxin type A
(17.5 units per eye per session). The botulinum toxin was
injected at seven points into the orbital parts and palpebral
parts (preseptal / pretarsal regions) of orbicularis oculi (four
points in the upper eyelid laterally and medially, two points in
the lower eyelid laterally and medially, and one at the lateral
canthus). However, 3 months later, the patient still could not
open his eyes. AEO was suspected, and he was referred to
the oculoplastic clinic for surgical management. Frontalis
suspension and upper eyelid blepharoplasty were discussed.
Surgeries were performed at the left side first and then the
right side. About 12 mm of skin was excised on both sides. A
silicone rod was sutured directly to the tarsal plate with 6-O
dermalon, and it was retrieved onto the forehead using Fascia
Wright needle. Skin wounds were closed with 6-O vicryl and
silk.
Postoperatively, the ptosis and dermatochalasis were
corrected without any complications (Figure b). The patient
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owing to incomplete removal of all orbicularis oculi.8-10

(a)

Botulinum toxin therapy is most commonly used for
blepharospasm. Five type A formulations and one type B
formulation are commercially available.11 Various botulinum
toxin type A show similar safety and efficacy, but they are
not interchangeable. Botulinum toxin type B is approved by
US Food and Drug Administration for cervical dystonia only.
(b)

In addition, FL-41 tinted lenses were helpful for BEB.
They are rose-tinted lens that can improve light sensitivity
and blepharospasm, and also reduce the mean blink rate.12
Nevertheless, there is little information regarding the use of
FL-41 tinted lenses for AEO.

Figure. (a) A patient presented with bilateral benign essential
blepharospasm, dermatochalasis, and apraxia of eyelid
opening. (b) The patient could open his eyes after bilateral
frontalis suspension with blepharoplasty.

In conclusion, frontalis suspension can be a treatment option
for patients with BEB with AEO, especially in those who
failed botulinum toxin therapy. In the presence of coexisting
dermatochalasis, frontalis suspension can be combined with
blepharoplasty with direct fixation of silicone rod onto the
tarsal plate.
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Frontalis suspension is a minimally invasive surgical
option for blepharospasm and AEO (the latter is known to
unresponsive to botulinum toxin treatment).2-7 The traction of
the frontalis muscles is directed to the upper eyelids by nonelastic materials (eg, silicone rod, Gore-Tex thread).5 Frontalis
suspension has good long-term effects and is well-accepted
by patients.5,7 Most patients receive continued botulinum
therapy to alleviate the orbicularis oculi contraction.5
Frontalis suspension with concomitant upper blepharoplasty
achieves good cosmetic and functional results in patients with
dermatochalasis.4
Other surgical techniques have been suggested as treatment
for BEB. Selective peripheral facial nerve avulsion showed
high recurrence rate and risk of facial nerve palsy.8 Orbicularis
muscle resection (orbicularis stripping) was more effective. It
involves resecting muscles for eyelid closure (the orbicularis,
procerus, and corrugator muscle), but recurrence may occur
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Abstract
We report the long-term outcome of two cases of
free internal limiting membrane (ILM) transplant
for unclosed macular holes after extensive internal
limiting membrane peeling and silicone oil tamponade.
Free ILM graft was harvested and then successfully
tucked against the inner edges of the macular hole in
two eyes. All macular holes closed. In one case, the
ILM filled the macular hole 100% in all meridians and
remained closed 7 years after surgery. In another case,
the ILM filled the gap of the macular hole 100% in
the horizontal meridian and approximately 70% in the
vertical meridian and re-opened 5 weeks after surgery.
Filling the entire macular hole area with the ILM graft
may improve long-term anatomical outcomes.

18

Introduction
The first randomized controlled study of internal limiting
membrane (ILM) peeling on macular hole surgery was
published in 2005.1 Subsequently vitrectomy with ILM peeling
has been shown to significantly improve the anatomical and
visual outcomes of idiopathic full-thickness stage 2, 3, and 4
macular holes.1,2 In order to avoid the demanding face-down
posturing after idiopathic macular hole surgery, intraoperative
broad ILM peeling up to the temporal vascular arcades
has been reported.3 The combination of these techniques
gives the patient the best chance of macular hole closure
with postoperative comfort. However, not all macular holes
close after this approach, especially those that are large and
chronic.4-8 The inverted ILM flap technique for large primary
macular holes has been reported with encouraging results.4
However, this technique is unsuitable for eyes with unclosed
macular holes after previous surgery with extensive ILM
peeling and silicone oil tamponade. We herein describe the
long-term outcomes of two patients who underwent a novel
free ILM transplant technique for treating unclosed macular
holes after previous surgery with extensive ILM peeling and
silicone oil tamponade.
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Case presentation
Case 1

On 22 February 2011, a 52-year-old Chinese man presented
with loss of right eye vision after an impact from a soccer ball
1 week before. His past health was unremarkable, except for
having undergone bilateral laser-assisted in situ keratomileusis
(LASIK) in 2011 and left conductive keratoplasty for
presbyopic correction in 2008. On examination, unaided
distant visual acuity was hand movement for the right eye
and 20/25+2 for the left eye. The right eye was found to have
traumatic hyphaemia, cataract, and vitreous hemorrhage
without fundal view. Intraocular pressure was 5 mmHg for
the right eye and 24 mmHg for the left eye. Ultrasonography
of the right eye had been performed 1 day before at a different
hospital, and cataract and vitreous surgery had been advised.
Left eye examination results were unremarkable.
On 24 February 2011, phacoemulsification, intraocular lens
implant, and vitrectomy of the right eye were performed.
Intraoperatively, the temporal half of the retina was found
detached with superior retinal dialysis associated with
multiple retinal holes, as well as a macular hole and holes
temporal and inferotemporal to the macula. The macular
epiretinal membrane and extensive macular ILM were
removed from arcade to arcade with staining by Membrane
Peel (Dutch Ophthalmic, USA). The retina was then fully
reattached with heavy liquid, retinal endophotocoagulation,
and silicone oil tamponade.
On 9 April 2011, unaided distant visual acuity of the right eye
was 20/300. The retina was fully reattached, but a macular
hole remained open. We discussed with the patient about
the inverted ILM flap technique and the free ILM transplant
technique (which had not been reported in the world). After
consultation, the patient agreed to another vitreous surgery
with free ILM transplant.
On 26 April 2011, repeat vitrectomy with oil removal was
performed. The ILM outside the inferior vascular arcade was
stained with Membrane Blue (Dutch Ophthalmic, USA),
and a piece of the ILM similar in size to the macular hole
was harvested and then tucked against the inner edges of the
macular hole. The ILM filled the gap of the macular hole
100% in the horizontal meridian and approximately 70% in
the vertical meridian. Silicone oil was re-instituted.
On 3 May 2011, unaided distant visual acuity of the right
eye was 20/300+. Optical coherent tomography (OCT) at
5 weeks showed that the retina was fully reattached, and the
macular hole was completely closed (flat/close), except for a
suspicious gap (flat/open) in the 300° meridian scan (Figure
1).
On 2 June 2011, unaided distant visual acuity of the right eye
remained 20/300+. The retina was fully reattached, but the
macular hole re-opened. Further macular hole surgery was
declined. His eye condition remained stable at the most recent
follow-up in 2019.
HKJOphthalmol
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Figure 1. Patient 1: optical coherent tomography scans of the
right eye at 5 weeks after free internal limiting membrane
transplant showing the fully reattached retina and the
completely closed (flat/close) macular hole, except for a
suspicious gap (flat/open) in the 300° meridian scan.

Case 2

On 11 July 2011, a 41-year-old Chinese man presented with a
history of poor right eye vision with a macular hole since age
7 years. His past health was unremarkable, except for having
undergone right inferior laser barrier during adolescence. On
examination, aided distant visual acuity was 20/150 (-2 D) for
the right eye and 20/20 (-2.75 D/-0.75×180) for the left eye.
Ocular examination using OCT was unremarkable, except
for the presence of a right chronic stage 4 macular hole with
a large rim of subretinal fluid and inferior peripheral retinal
laser marks (Figure 2a). Management options (observation,
vitrectomy with gas or oil tamponade, and sequential or
combined cataract and vitreous surgery) for the right chronic
macular hole was discussed, with very guarded prognosis.
On 2 September 2011, phacoemulsification, intraocular
lens implant, vitrectomy, extensive macular ILM peeling,
and silicone oil tamponade of the right eye was performed.
Postoperatively, right eye vision was stable, and the macular
hole was smaller with almost complete resolution of subretinal
fluid but did not fully close (Figure 2b). We discussed with
the patient about the inverted ILM flap technique and the free
ILM transplant technique (which had not been reported in
the world). After consultation, the patient agreed to another
vitreous surgery with free ILM transplant.
On 20 January 2012, vitrectomy of the right eye with oil
removal was performed. The ILM outside the inferior
vascular arcade was stained with Membrane Blue (Dutch
Ophthalmic, USA) and two pieces of ILM larger than the
macular hole were harvested and tucked against the inner
edges of the macular hole. The first ILM did not fill the
macular hole 100% in all meridians. A second piece of ILM
was added to fill the macular hole 100% in all meridians. A
two-stage air/fluid exchange was performed, followed by
air / 12% perfluoropropane gas exchange. Through the gas
19
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(a)

bubble, the macular hole was seen stained blue by the stained
ILMs. For the first 2 weeks postoperatively, the patient was
advised to adopt a reading posture when awake and lying
lateral when sleep.
On 20 February 2012, his unaided visual acuity of the right
eye was 20/200-, with a closed macular hole. On 15 April
2014, aided distant visual acuity of the right eye was 20/150+.
The patient considered that right eye vision was subjectively
improved. At 26 months after surgery, OCT showed that the
macular hole remained closed (Figure 2c). He subsequently
developed glaucoma in the right eye that was finally
controlled by trabeculectomy surgery with mitomycin C. His
visual acuity and eye condition remained stable at the most
recent follow-up in 2018.

(b)

(c)

Figure 2. Patient 2: optical coherent tomography scans of the
right eye (a) before the first macular hole surgery showing the
presence of a chronic stage 4 macular hole with a large rim of
subretinal fluid; (b) before free internal limiting membrane
transplant showing the smaller macular hole with almost
complete resolution of subretinal fluid but did not fully close;
(c) after free internal limiting membrane transplant showing
the remained closed macular hole at 26 months.
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Discussion
To the best of our knowledge, these are the first two patients
worldwide to undergo free ILM transplant for treating
unclosed macular holes after previous surgery with extensive
ILM peeling and silicone oil tamponade. We herein report the
long-term outcomes of this novel treatment. Morizane et al5
reported a similar technique in five eyes with failed primary
macular hole surgery, with four holes closed. Their first case
was performed 15 months after our first case and they did not
report whether these macular holes received extensive ILM
peeling and/or silicone oil tamponade in previous surgery.
Intraoperatively, they used an ILM graft of similar size to that
of the macular hole. Additionally, they used a viscoelastic
device to help keeping the graft in place. We advocate to
use one or more layers of ILM graft larger than the size of
the macular hole for several reasons. Firstly, the ILM graft
is elastic and curls over itself, decreasing the overall size.
Secondly, a larger graft is easier to tuck against the edge of
the macular hole, which then has a greater chance of staying
in place without the need of injecting a viscoelastic device.
Such a procedure might open up the macular hole further and
dislodge the graft inadvertently or distort the surgical view of
the macula. However, some surgeons use a viscoelastic device
to lift the edges of the macular hole, especially in flat or open
holes, to facilitate tucking in of the graft material. Thirdly, a
larger graft provides a larger number of Muller cells, as well
as a larger scaffold for Muller cells to proliferate. These are
essential for macular hole closure.4 Morizane et al asked the
patients to stay face down for 3 days after surgery; however,
we believe that this is unnecessary as long as extensive ILM
is peeled and the ILM graft fills the entire macular hole.3 In
addition, they did not report any long-term change of the
implanted ILM; they only showed OCT scans from 14 days
and 3 months after surgery.5 In summary, the novel free
ILM transplant technique is a viable option to treat unclosed
macular holes after previous surgery of extensive internal
limiting membrane peeling and silicone oil tamponade. Other
sources of graft material, include contralateral ILM graft,
autologous neurosensory retinal transplantation, and lens
capsular flap transplantation.6-8 Further studies are needed to
determine the best graft sizes for different graft materials.
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Introduction
The 33rd Asia-Pacific Academy of Ophthalmology (APAO)
2018 Congress in conjunction with the 29th Hong Kong
Ophthalmological Symposium took place at the Hong Kong
Convention and Exhibition Centre from 8 to 11 February
2018. It was attended by 5206 delegates from 63 countries.

Scientific Program
Under the chairmanship of Prof Dennis Lam, the scientific
program committee (http://2018.apaophth.org/programcommittee/), with its 117 members from across the world,
put together the invited scientific program. The invited
scientific program comprised 177 sessions, covered 17
subspecialty areas, and was presented by 602 distinguished
clinicians and scientists from around the world. In addition
to the established clinical ophthalmology subspecialties,
the program also encompassed areas such as ophthalmic
education, translational research and visual sciences, which
are important for the future development of ophthalmology
(Figure 1).
In the submitted program, out of 1500 submissions, 274
abstracts were presented in Free Paper sessions, while
381 abstracts were presented as scientific posters. A total
of 22 submitted instruction courses were also presented.
Additionally, there were a total of 389 e-poster and 62 video
abstract presentations. The presented abstracts covered 16
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different subspecialties and represented 28 different countries
across the globe. For the first time in an APAO Congress,
awards were presented to the best submitted free papers (26
oral presentation awards chosen by the Abstract Review
Committee), as well as the most popular posters, e-posters,
and videos (5 in each category, selected based on delegate
voting).
In addition, the APAO 2018 Congress was the first APAO
Congress to feature ‘wet lab’ surgical teaching sessions (Figure
2). With 21 sponsored courses covering a wide range of topics,
including intravitreal injection, SMILE, phacoemulsification,
DMEK, DSAEK and more, the popular sessions provided
delegates with interactive hands-on experience and were fully
booked even before the Congress began.

Social Program
The Opening Ceremony was held on 8 February 2018 with
Prof Sophia Chan, Hong Kong Secretary for Food and
Health, as the Guest of Honor. After opening speeches from
Prof Chan and other distinguished guests, the APAO named
awards and lectures were presented (Figure 3).
The APAO 2018 Presidential Dinner was held on racing night
at the Hong Kong Jockey Club on February 7, 2018, where
members of the scientific program committee and other
guests enjoyed horse racing and tried their luck at the betting
counters.

© 2020 Hong Kong Journal of Ophthalmology. CC BY-NC-ND 4.0 | HKJOphthalmol

Vol.24 No.1 | https://doi.org/10.12809/hkjo-v24n1-265

News

Figure 1. Academy of Asia-Pacific Professors of Ophthalmology Academic Development Mentorship Scheme & Asia-Pacific Vitreoretina Society Leadership Development Program: Meeting the Masters and Keynote Lecture, 9 February 2018.

Figure 2. Participants at one of the many Wet Laboratory
Instruction Courses.

The 3rd APAO Charity Run took place on the morning of
10 February 2018, starting from the Hong Kong Observation
Wheel. More than 180 participants raised nearly US$13 000,
which was divided equally between the new APAO Satellite
Congress educational program and Blind Sports Hong Kong.
A complete list of winners in the different race categories
is available online (http://2018.apaophth.org/charity-runresult/). On the same evening, the APAO 2018 Gala Dinner,
held at the Hong Kong Convention and Exhibition Centre,
offered delegates a taste of old Hong Kong, including
traditional Chinese medicine, fresh gai daan zai and more.
The APAO awards (Distinguished Service, Prevention of
Blindness, Senior Achievement, Achievement), best scientific
HKJOphthalmol
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Figure 3. Opening Ceremony, 8 February 2018. From left: Dr
Carmen Chan, Prof Jimmy Lai, Dr Gullapalli Nag Rao, Prof
Charles McGhee, Prof Sophia Chan (Guest of Honour), Prof
Clement Tham, Dr Hugh Taylor, Dr Jeffrey Pong, and Prof
Dennis Lam.

paper awards and Yasuo Tano Travel grants were presented
during the Gala Dinner. The full list of award recipients can
be found in the APAO 2018 program book (http://2018.
apaophth.org/publications/)
The APAO 2018 social program also included the first APAO
Women in Ophthalmology lunch, Young Ophthalmologists’
night and the Leadership Development Program Alumni
Reception.

Conclusion
APAO 2018 no doubt achieved the objectives of providing an
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excellent platform for professional and scientific exchanges
in the field of ophthalmology, as well as raising the standard
of eye care through world-class educational programs.
We look forward to the future APAO Congresses. The full
details of the APAO 2018 Congress, including a PDF copy
of the complete program book can be found on http://2018.
apaophth.org/.
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LUCENTIS®:
THE ANTI-VEGF IN A PRE-FILLED SYRINGE (PFS)

Significant Time- & Step-Saving in Daily Practice1,2
PREPARATION
TIME*
longer
×2.9 than
PFS

PREPARATION
STEPS

2

p < 0.001

3 LESS steps†,2

3 steps in total

6 steps in total

LUCENTIS® PFS

aflibercept vial

Treat more patients per session2
Treat the same number of patients in a shorter time2
Spend more time in discussion with patients2

· nAMD
* Mean total syringe preparation time. Based on the results of a non-interventional, real-world study

2

LUCENTIS® is indicated for3 :
· DME
· BRVO
· CRVO

· CNV

conducted in Canada, which the syringe preparation time of LUCENTIS® PFS (n = 84), LUCENTIS® vial (n = 84) and aflibercept vial (n = 52) at 4 centres (3 centres for aflibercept vial) was compared.

† With LUCENTIS® PFS, it is no longer required to “attach filter needle”, “disinfect vial lid” and “draw drug from vial using filter needle”2.

BRVO = branch retinal vein occlusion. CNV = choroidal neovascularisation. CRVO = central retinal vein occlusion. DME = diabetic macular oedema. nAMD = neovascular age-related macular degeneration. PFS = prefilled syringe. VEGF = vascular endothelial growth factor.
References: 1. Subhi Y, Kjer B, Munch IC. Dan Med J. 2016;63:A5214. 2. Giunta M, Lalonde L, Cordahi G, et al. 7th COPHy World Congress; 2016 Mar 31-Apr 2; Warsaw (Poland). Poster 28 (Group A). 3. LUCENTIS® (ranibizumab) solution for injection in pre-filled syringe prescribing information. Hong Kong; 2017 Jul.
LUCENTIS®
Note: Before prescribing, consult full prescribing information.
Presentation: Vial: Ranibizumab. Each vial contains 2.3 mg of ranibizumab in 0.23 mL solution. Pre-filled syringe: Ranibizumab. Each pre-filled syringe contains 1.65 mg of ranibizumab in 0.165 mL solution. The extractable volume of one pre-filled syringe is 0.1 ml. This provides a usable amount to deliver a single dose of 0.05 ml containing
0.5 mg ranibizumab. Indications: •Treatment of neovascular (wet) age-related macular degeneration (AMD). •Treatment of visual impairment due to diabetic macular oedema (DME). • Treatment of visual impairment due to macular oedema secondary to retinal vein occlusion (branch RVO or central RVO). • Treatment of visual impairment
due to choroidal neovascularisation (CNV). Dosage and administration: • The recommended dose is 0.5 mg (0.05 mL) given as a single intravitreal injection. The interval between two doses injected into the same eye should be at least four weeks. • Treatment is initiated with one injection per month until maximum visual acuity is achieved
and/or there are no signs of disease activity. •Thereafter, monitoring and treatment intervals should be determined by the physician and should be based on disease activity as assessed by visual acuity and/or anatomic parameters. • Monitoring for disease activity may include clinical examination, functional testing or imaging techniques (e.g.
optical coherence tomography or fluorescein angiography). In patients with wet AMD, DME and RVO, initially, three or more consecutive, monthly injections may be needed. The treatment of visual impairment due to CNV should be determined individually per patient based on disease activity. Some patients may only need one injection during
the first 12 months; others may need more frequent treatment, including a monthly injection. For CNV secondary to pathologic myopia (PM), many patients may only need one or two injections during the first year. • treat-and-extend regimen :While applying the treat-and-extend regimen, the treatment interval should be extended by no more
than two weeks at a time for wet AMD and extended by up to one month at a time for DME. For RVO, treatment intervals may also be gradually extended, however there are insufficient data to conclude on the length of these intervals. If disease activity recurs, the treatment interval should be shortened accordingly. •Lucentis and laser
photocoagulation in DME or in branch RVO: Lucentis has been used concomitantly with laser photocoagulation in clinical studies. When given on the same day, Lucentis should be administered at least 30 minutes after laser photocoagulation. Lucentis can be administered in patients who have received previous laser photocoagulation. •Lucentis
must be administered by a qualified ophthalmologist using aseptic techniques. Broad-spectrum topical microbicide and anesthetic should be administered prior to the injection. •Not recommended in children and adolescents. Contraindications: Hypersensitivity to ranibizumab or to any of the excipients, patients with active or suspected ocular
or periocular infections, patients with active intraocular inflammation. Warnings and precautions: •Intravitreal injections have been associated with endophthalmitis, intraocular inflammation, rhegmatogenous retinal detachment, retinal tear and iatrogenic traumatic cataract. Therefore proper aseptic injection techniques must be used. Patients
should be monitored during the week following the injection to permit early treatment if an infection occurs. •Transient increases in intraocular pressure (IOP) have been seen within 60 minutes of injection of Lucentis. Sustained IOP increases have also been reported. Intraocular pressure and the perfusion of the optic nerve head must be
monitored and managed appropriately. Patients should be informed of the symptoms of these potential adverse reactions and instructed to inform their physician if they develop signs such as eye pain or increased discomfort, worsening eye redness, blurred or decreased vision, an increased number of small particles in their vision, or increased
sensitivity to light.•There is a potential risk of arterial thromboembolic events following intravitreal use of VEGF inhibitors. A low incidence rate of arterial thromboembolic events was observed in the Lucentis clinical trials in patients with AMD, DME, RVO and CNV and there were no major differences between the groups treated with ranibizumab
compared to control. Patients with known risk factors for stroke, including history of prior stroke or transient ischemic attack should be carefully evaluated by their physicians as to whether Lucentis treatment is appropriate and the benefit outweighs the potential risk. •Available data do not suggest an increased risk of systemic adverse events
with bilateral treatment. •As with all therapeutic proteins, there is a potential for immunogenicity with Lucentis. •Lucentis has not been studied in patients with active systemic infections or in patients with concurrent eye conditions such as retinal detachment or macular hole. •There are insufficient data to conclude on the effect of Lucentis in
patients with RVO presenting irreversible ischaemic visual function loss.•Should not be used during pregnancy unless the expected benefit outweighs the potential risk to the fetus. For women who wish to become pregnant and have been treated with ranibizumab, it is recommended to wait at least 3 months after the last dose of ranibizumab
before conceiving a child; use of effective contraception is recommended for women of child-bearing potential; breast-feeding is not recommended. •Following treatment patients may develop transient visual disturbances that may interfere with their ability to drive or use machines. Patients should not drive or use machines as long as these
symptoms persist. •Risk factors associated with the development of a retinal pigment epithelial tear after anti-VEGF therapy for wet AMD and potentially also other forms of CNV, include a large and/or high pigment epithelial retinal detachment. When initiating Lucentis therapy, caution should be used in patients with these risk factors for
retinal pigment epithelial tears. Interactions: No formal interaction studies have been performed. Adverse drug reactions: • Very common (≥10%):, vitritis, vitreous detachment, retinal hemorrhage, visual disturbance, eye pain, vitreous floaters, conjunctival hemorrhage, eye irritation, foreign body sensation in eyes, lacrimation increased,
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