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Risk Factors for Recurrence of Primary Pterygium
after Conjunctival Autograft in Ophthalmology
Training Program
Hadedeanisifusrlulsadaitiondumindnlneunnduszsdu
ATUINYINEN

Jirapol Bhuntuvech, MD' Chavakij Bhoomibunchoo, MD'

TN WUFIY, WU YN NHUYY, W.U.' ) A‘

Orapin Anutarapongpan, MD' Olan Suwan-apichon, MD' Onsiri Thanathanee, MD'

BN DYATNIWAUS, W.U.! Taw1s gassasafivy, w.u.' 9585 susl, w.u.t
Abstract

Objectives: The purpose of this study was to determine the risk factors related to recurrence of pterygium after
surgical excision with conjunctival autograft for primary pterygium performed by ophthalmology trainees.

Methods: Fifty-eight eyes of 58 patients with primary pterygium were consecutively included in the prospective
observational study. The pterygia were preoperatively graded based on corneal involvement and translucency. Recurrence
rates and associated risk factors were evaluated at 1, 3, 6, 9 and 12 months postoperatively.

Results: Recurrences occurred in 8 out of 58 eyes (13.79%) and most cases were detected within 6 months.
The mean recurrence onset was 5 + 4.2 weeks postoperatively. Operation time ranged from 30 to 120 minutes and the
average was 65.43 + 21.01 minutes. Mean duration of postoperative topical corticosteroid was 6.48 + 2.27 weeks.
The recurrence was not statistically significantly associated with age (P = 0.669), gender (P = 0.418), occupation
(P =0.706), address (P = 0.462), pterygium translucency (P = 0.637), corneal involvement (P = 0.334), academic year
of ophthalmology trainees (P > 0.999) , duration of postoperative topical corticosteroid (P = 0.535) and operation time
(P =0.139). Prolonged operation time, however, showed the highest relative risk (4.28).

Conclusions: The authors could not find significant risk factors associated with the recurrence of pterygium in
the training program. Prolonged operation time was more likely to relate with the recurrence of pterygium.

Key words: pterygium; recurrence; trainee; operation time; relative risk

Correspondence to: Onsiri Thanathanee, Department of Ophthalmology, Faculty of Medicine, Srinagarind Hospital,
Khon Kaen University, Khon Kaen, 40002, Thailand; Phone: 66-4336-3010; Fax: 66-4334-8383, E-mail : onsirit@yahoo.com

!Department of Ophthalmology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand



42 Jirapol Bhuntuvech, et al.

Introduction

Pterygium is a common degenerative change of the
ocular surface. The pathogenesis of pterygia remains
incompletely understood and multiple causative factors
have been reported.! Definite treatment for pterygium
is surgical removal. The most common and major
complication of concern is recurrence.’

Risk factors for recurrence may be from patient
factors, characteristics of pterygium and/or surgical
factors.” Surgeon experience has been reported to
be one of the predictive factors.*>” One study tried to
identify the risk factors related to pterygium recurrence
in trainee surgeons, however, there was no significant
factor.’

Conjunctival autografting technique is one of
the most effective surgery for pterygium. Although
conjunctival autografting is effective in preventing
pterygium recurrence, this technique requires technical
expertise and extended operative time due to 2-step
procedure (removing of conjunctival donor and fixation
of conjunctival autograft). Moreover, this technique
may not be suitable, if future glaucoma surgery is
required.®*

In some training centers, pterygium surgery is
started early in residency training. Case selection,
eg., avoiding cases with possible risks, should be an
important criterium to reduce the recurrence rate in
little-experienced surgeons such as ophthalmology
trainees or new ophthalmologists. The purpose of
the present study was to identify the risk factors
that influence the recurrence of primary pterygia
after conjunctival autografting by ophthalmology

trainees.

Vol. 35 No. 2 July-December 2021

Materials and Methods

The prospective observational study adhered
to the tenets of the Declaration of Helsinki and
was approved by the Khon Kaen University Ethics
Committee for Human Research (HE 581521). Written
informed consents were obtained from all participants.

Fifty-eight eyes of 58 patients with primary
pterygium were included. The exclusion criteria were
recurrent pterygium, chemical burn, thermal burn,
ocular cicatricial pemphigoid, symblepharon, glaucoma
or glaucoma suspect, moderate or severe ocular surface
disease, previous conjunctival surgery and bihead
pterygia. All cases underwent pterygium excision with
conjunctival autografts by ophthalmologist trainees at
Srinagarind Hospital, Khon Kaen University, Thailand
from March 2018 to July 2019. First, 2" and 3" year
trainees were included. All surgeons had surgical
experience of at least 5 cases for conjunctival autograft.
Every steps of the surgeries were undertaken by trainees
under supervision of senior staff.

Slit-lamp biomicroscopy including pterygium
grading was performed. Pterygium translucency is
based on the grading scale of 1 to 3 as previously
described by Tan et al.® Grade 1 indicated that the
episcleral vessels underlying the body of the pterygium
were clearly visible, grade 2 indicated that the episcleral
vessels were partially obscured and grade 3 indicated
that the episcleral vessels were totally obscured.
Pterygium corneal involvements were classified as
grades 1 to 4 modified from RM Young as follows °:
Grade 1 indicated that the corneal involvement was
less than 1.5 mm from limbus, grade 2 indicated that
the corneal involvement was more than 1.5 mm from

the limbus but less that one fourth of the corneal
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diameter, grade 3 indicated that the pterygium corneal
involvement was more than one fourth of corneal
diameter but less than half of the corneal diameter.
Grade 4 indicated the pterygium corneal involvement

was more than half of the corneal diameter.

Surgical technique

Topical and subconjunctival anesthesia were
applied. The pterygium’s head is excised using Wescott
scissors and toothed forceps. The limbus is then
cleaned with a 15-blade scalpel. Radical removal of
subconjunctival tissue is performed. The autograft is
created from the superior conjunctiva without limbal
tissue dissection. It is sutured to the episclera for 3
points (superior, inferior and temporal or nasal) and
anchored to the host conjunctiva with an interrupted
10-0 nylon sutures. Each steps and final result are
checked by senior staff. If there is any defect, for
example, tenon resection is inadequate, the staff will
correct before proceeding to the next step.

Pterygium excision with conjunctival autograft
was undertaken without an antimetabolite. Operation
times and intraoperative complications were observed.
All complications were minor and included recurrence
(8/58, 13.79%), pyogenic granuloma (2/58, 3.45%)
and symblepharon formation (1/58, 1.72%). Slit-lamp
examinations were undertaken at 1, 7, 14 and 28 days and
then at 3, 6, 9 and 12 months postoperatively. Pterygium
recurrence was defined as regrowth of fibrovascular
tissue across the limbus onto surgical cornea. Simple
regrowth of subepithelial and stromal vascularization
into the cornea without fibrovascular tissue was not
included. All recurrent cases were photographed and
sent to assess by one cornea specialist. After surgery,

topical dexamethasone phosphate 0.1% combined with

neomycin sulfate 0.5% was prescribed for at least 1
month until the conjunctival inflammation subsided.
Total postoperative topical corticosteroid durations
were recorded. Conjunctival sutures were removed at

1 week after surgery.

Statistical analysis

Multivariate logistic regression analysis was
used to calculate the relative risk. A P value less than
0.05 was considered statistically significant. Statistical
analyses were performed using the STATA version 10.0

(STATA Corporation, College Station, Texas).

Results

A total of 58 eyes of 58 patients (male:female
= 19:39) were included. The ages of the patients
ranged from 37 to 84 years (mean = SD = 58.4 =
10.8). Operation times ranged from 30 to 120 minutes
(mean = SD = 64.91 = 18.5). The duration of topical
corticosteroids ranged from 4 to 11 weeks (mean
= SD = 6.43 = 2.26). Of 58 patients, the mean of
topical corticosteroids duration was 7.0 weeks in the
recurrent group and 6.4 weeks in non-recurrent group.
Eight surgeons were included; 5 surgeons in 1% year,
2 surgeons in 2™ year and 1 surgeons in 3™ year of
residency training.

Table 1 shows the results of multivariate
regression analysis of risk factors associated with
recurrence of pterygium. Age, gender, occupation,
address, grading of pterygium translucency, grading
of corneal involvement, operation time, academic year
of ophthalmologist trainees, and duration of topical
corticosteroids were included. Multivariate analysis
showed that none of the factors had a statistically

significant effect on recurrence of pterygium. Prolonged
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Table 1 Multivariate analysis of factors in patients with recurrent pterygium

Factors Number of patients Recurrence (%) P Value* RelativeRisk 95%CI**
Age
<50 years old 13 1 (7.69) 1

0.27-14.98
> 50 years old 45 7 (15.56) 0.669 2.02
Gender
Male 19 4 (21.05) 0.418 2.05

0.57-7.33
Female 39 4(10.26) 1
Occupation
Indoor 24 4 (16.67) 0.706 1.42

0.39-5.11
Outdoor 34 4 (11.76) 1
Address
Urban 22 4 (18.18) 0.462 1.64

0.45-5.89
Rural 36 4 (11.11) 1
Translucency
Grade 1 20 4 (20.00) 0.637 1

0.10-2.31
Grade 2 21 2 (9.52) 0.48

0.12-2.82
Grade 3 17 2 (11.76) 0.59
Corneal involvement
Grade 1 3 1(33.33) 0.334 1

0.04 -2.27
Grade 2 21 2 (9.52) 0.29

0.05-2.37
Grade 3 26 3(11.54) 0.35

0.10-5.54
Grade 4 8 2 (25.00) 0.75
Operating room time
<1 hour 22 1 (4.55) 1

0.56 - 32.48
= 1 hour 36 7(19.44) 0.139 428
Year of Resident
First year 46 7(15.22) 1

0.10-5.23
Second year 9 1 (11.11) >0.999 0.73 N/A
Third year 3 0 (0) N/A

*Fisher’s exact test, ¥*95% Confidence Interval, N/A : Not available

operation time, however, had the highest relative risk
(RR =4.28).

Recurrences into the cornea occurred in eight
patients (13.79%). Most recurrent cases (7/8, 87.5%)
occurred within the first 6 months after surgery.
Recurrence onset ranged from 4 to 48 weeks (mean =
SD =5.63 +4.2).

In subgroup analysis of these factors associated
with recurrence of pterygium undertaken by first

year residents, no factor had a statistically significant

effect on recurrence of pterygium. The relative risk
of all factors was decreased compared to all 3 years
of training. If for only first year trainees, all relative
risks in all factors were decreased compared with all-
years-trainee results and the relative risk of prolonged
operation time was 3.20

Others adverse events included 1 cases of
pyogenic granuloma and 2 cases of temporary increased

intraocular pressure.
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Discussions

Pterygium is a wing-shaped ocular surface lesion
attributed to ultraviolet-B exposure.*' Even though
the pathogenesis of pterygia remains incompletely
understood, histological features suggest that
inflammation plays a prominent role in the initial
pathogenesis and recurrence.''

Recurrence is the most common of complication
concerns after pterygium surgery. Multiple techniques
have been proposed with variable recurrence rates.*’
The most recent literature review and meta-analysis
reported recurrence rates between 2% to 39% with
conjunctival autografts.’ There are several risk factors,
however, that may affect this rate.’

Surgeon experience of pterygium excision with
autografts have been reported for both affected and
unaffected recurrence rates, especially in trainees.
There are 2 studies that compared recurrence rates
between consultant and trainee surgeons.®!! Farrah et al
reported the recurrence rate in the consultant group was
6.8% and in trainee group was 19.4%. This difference
was statistically significant (P = 0.05).° Chalioulias K
et al reported that among consultants and trainees were
not significantly different (26.3% vs 24.5%)." This may
be explained by less-experienced trainees in the first
study compared with a previous experience of 5 years
or more in the second study.

Two studies have only reported results of
pterygium surgery in trainees without comparisons. Ti
et al found that recurrence rates varied widely among
surgeons, ranging from 5% to 82% and were inversely
related to previous experience,'? while another study
from Thailand reported that the recurrence rate of 9.7%

performed by trainee ophthalmologists was within

acceptable limits.” The explanation was the number of
cases. In the first study, if the surgeon had experience of
5-10 cases, the recurrence rate is 4.8-10%. In another
study that included surgeons who had experience
with 5 or more cases, the recurrence rate (9.7%) was
compatible with the first study.

From previous evidence, it’s relatively clear that
surgical experience has an effect on recurrence of
pterygium. In the current study “the aim was to identify
risk factors that may affect the recurrence of pterygium
in trainees who have less experience”. Most surgeons
are from the 1% year of training (46/58, 79.31%). The
recurrence was within an acceptable rate compared to
previous reports.>+6710

Even though, all factors had no statistically
significant effect on recurrence of pterygium, prolonged
operation time (= 1 hour) had a relatively high relative
risk (4.28). This means that the risk of having a
recurrence among the prolonged operation time group
was about 4.28 times higher than that of the short
operation time group. If only 1% year trainees were
included, relative risk was still high at 3.2. The causes
of prolong operation time in the presence study may
not only from year of traning. Three factors were
observed; experience, grading of pterygium and
surgical style. The possible explanation for this finding
is that prolonged operation time may increase the risk
of inflammation.

An example of a correlation between prolonged
operation time and recurrence of pterygium is the
use of fibrin glue. The use of fibrin glue, instead of
sutures, in pterygium surgery significantly reduced
surgery time and resulted in a lower recurrence rate

compared with suturing.>'>!* Surgical trauma to the
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eye initiates an inflammatory reaction and, therefore
persistent conjunctival inflammation around the
surgical site after surgery is considered a potential
risk factor for recurrence of pterygium.'* Conjunctival
inflammation may be caused by prolonged operation
time and sutures.>'>!*!® On the other hand, conjunctival
autograft with fibrin glue was found to relate to more
complications such as graft dehiscence, retraction, and
granuloma.'”

The limitation of this study is uncontrolled
experience of surgeon. Even though, the previous
number of pterygium cases or number of years of
surgical experience or the academic year were not
controlled, most surgeons were from same academic
year of training. In subgroup analysis that included only
Ist year trainees, the results were relatively identical.
The small sample size is another limitation of this study.
Increasing the sample size could also give a greater
power to detect statistical differences.

In conclusion, there were no statistically
significant risk factors associated with the recurrence of
pterygium in the training program. Prolonged operation
time, however, may be related to the recurrence of
pterygium due to it being the highest relative risk. Non-
complicated cases should be selected for in-training or
less-experienced surgeons for controlling operation
times. In addition, senior staff or assistants should have
more participation in extended time cases to expedite

the surgery.
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Abstract

Clinical Features and Pathological Analysis of Lacrimal Gland Tumors in 38 Patients

Duangmontree Rojdamrongratana, MD, Suwit Kongbundansuk, MD, Waraporn Mitsuntisuk, MD,
Pawarit Wanichsetakul, MD, Gaanchisa Vongchaiyakit, MD
Department of Ophthalmology, Faculty of Medicine, Thammasat University

Objective: We reviewed the clinical features and pathological findings of lacrimal gland tumors in 38 patients.

Methods: This is a retrospective case series study. Clinical data of 38 patients with lacrimal gland tumors who
received treatment in Thammasat Hospital Thailand from January 2017 to December 2020 were retrospectively analyzed
including age, gender, clinical presentation, imaging examination data and pathological findings.

Results: Among 38 cases, 12 patients (31.58%) were male and 26 (68.42%) were female. The age distribution
ranged from 11 years to 78 years of age, with an average age of 53 years. All of the benign tumors added up to 23
cases (60.53%), pleomorphic adenoma 2 cases (5.26%), IgG4-related disease 3 cases, (7.89%), amyloidosis | cases
(2.63%), sarcoidosis 1 cases (2.63%), lymphoid hyperplasia 4 cases (10.52%) and non-specific dacryoadenitis 11 cases
(28.95%) were the most common cases in the benign lacrimal gland occupying tumors. There were 15 cases (39.47%)
of malignant tumors; adenocarcinoma 1 cases (2.63%), acute myeloid leukemia 1 cases (2.63%) and lymphoma 13
cases (34.21%). Lymphoma had the highest incidence among the malignant lacrimal gland occupying tumors. The most
common reasons for seeking medical treatment were eyelid mass 37 cases (97.37%), proptosis 15 cases (39.47%) and

periorbital pain 4 cases (10.53%).

Keywords: lacrimal gland tumor, lymphoma

Conclusions: Most lacrimal gland tumors remains benign. Non-specific dacryoadenitis is known to be the leading
cause of such tumor, where the most often manifests as eyelid mass. Likewise, malignant lacrimal gland tumor clinically
appears as eyelid mass, and is commonly caused by lymphoma.
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UL 1 A uansamEias Acute myeloid leukemia sndepimaidenmmiiidestnsuananniudosy unan 1ideu laidu i
agh ludinmdou
B A MRI orbit T2W fat suppression:ansiuiiagneas wandliiugs Snvaseuthailaveaesing
enlargement of bilateral lacrimal glands appearing as well-circumscribed masses at lateral aspect of both
extraconal regions occupying the lacrimal fossae. No evidence of bony erosion.

3‘1]“7; 2 LEMININ Histopathology Qj{ha Diagnosis: Acute myeloid leukemia (AML)
A: Lacrimal gland extensively infiltrated by blasts. (H&E x 400)
B: UanaAM Immunohistochemistry dusuniséeuwadueise Windenu1n (Blast cells) CD 68+
Blasts are positive for CD68+ (x 400)
C: u@nanm Immunohistochemistry dwsunisdeuwaduziss wWadonu1n (Blast cells) CD 4+
Blasts are positive for CD4+ (x 400)
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gﬂﬁ 3 L@aAsnNIw Histopathology QjﬂwDiagnosis: lgG4 related disease
A: Lacrimal gland with dense lymphoid tissue infiltration. (H&E x 4)

B: Lacrimal gland with lymphoplasmacytic infiltration. (H&E x 400)
C: ua@nanIm Immunohistochemistry dusunnsiouwadidiniiona1i plasma cell with 1G4

Positive stain for 1gG4-positive plasma cells (x 400)
D: WaRIN N Immunohistochemistry dusuniséeuiiiwadidinidanyy CD20+

Positive stain for CD20+ (x 400)
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rssanssudslinunisitdadelsaillulsaveaiieen
AoutA DU

lugUaenqulsa IgGd-related orbital disease
INASANYINANITATIANIISIEINGT NUSN WY
LlaN1ZABATIANY enlargement infraorbital nerve
$au 1 eansanun 3 510 Tegldwululsadu o
ﬁ?u enlargement infraorbital nerve Jafudnwue

wngndAyvesUlslundulsaiifsaonadasiuns

'
=Y

Anwaulusnauseinat 2

uenaninsAnmEa
nauiusinaglallfidudosendeuhneinue Sausds
msAnasNseessaliles Taslawnziitiengalse
1664 Feannsadiunz Sweniumdeddluouan

d3u

Hesenudnlufousworeuiinfinuyes
ﬁqmmﬂmiﬁﬂmﬁﬁa \Hesenviia non-specific
dacryoadenitis Fandsarnsadnfedeuiiuden
mwumaﬁqm waziilosenylinuyise ﬁwuﬂaﬂﬁqmmﬂ
nsfnwiifeusiSwiomtnniesteoinsivinlige
mwuLwaéﬂaaﬁfjmmLﬁaﬂaﬂﬁauﬁmwﬁmmﬁﬁa
Foufudenawuieaiu
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Unilateral Superior Oblique Palsy
na1uLila superior oblique BaULLSINILAY?
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UNANED

auae Lifliduusvamanesgatnafeiu (ipsilateral trochlear nerve)

A1d1AgY: nauile superior oblique palsy BOUKIY ANEALUE LKA

néanile superior oblique palsy a'auuﬁqL‘f’lummmmmammﬂuumé‘?& (vertical diplopia) ﬁWUN’]ﬂﬁE‘j‘ﬂi Tng
wueTduussnia (congenital superior oblique palsy) LazAnTunEVas (acquired superior oblique palsy) 99151
nsiianduile superior oblique Eiaul,l,ial,wiﬁ%ﬁm 3.4 AuspUs¥YINT 100,000 AU Andu 31% veafUlewdnanem
waluwnge’ wazdnsnsiandaile superior oblique DOULIINIYNAT 6.3 AURDUTEYINS 100,000 AY ImawﬁluLWﬂ
PamnnIende nnsAnvmusaTInIniand il superior oblique deuusnRBaINANTINdILiTe superior
oblique 8aULIIEBINININ 133 #B 10 AL’ uaﬂmﬂwgﬂaa superior oblique seuuswsAflin Tnnunslevesndile

f)’lﬁ??ﬁ@ﬂ‘iﬁ?‘i/lﬂ’l AQIZUNYIEAIFN TISNNEIUIATINITUS UNITINEIREUFNG
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AMeAn1AvaInanuiile superior oblique

naile superior oblique figarudaiiuinm
Wil anulus of Zinn noARIluNS superomedial
soriaihem wagdsunanadudunzuinanszgn
gauvas frontal bone fifidot trochlea Tudnwaizsen
uazuA LUz US I sclera M9ATU posterolateral
ey 53° Buvesnduile superior oblique
ALY 20 Hadiuns e?fqmaqmsuaql,é‘uﬂé’mﬁam

n&anide superior oblique ﬁwﬁwﬁiumﬁmugﬂ
AU UeIed LazNeteanuen i lateral muscular
branch 983 ophthalmic artery uagtdulszanausy
AtdL AL’

N1SUUINEUN1IZNEULUD superior oblique
DOUNIY

1. d@uug (cause)’

1.1 Judusinie (congenital superior
oblique palsy) wusnan Andu 38.3% veUae
n&nile superior oblique SouusIMNREY WAeINT
ﬁﬂLLamaamﬁaquﬁwﬁu 1NALAINTATUAITTI
ANANAY

1.2 gURvg annsavheuneselduUsyam
amaqgiﬁ?i Favundnuazveniienildine Tneny
29.3% Gumﬁgﬂasméﬁmﬁa superior oblique 9aULI
pfien uazluamaudn 509% veandiile superior

oblique DOULTIABIUY

Ui 1 meginavesndiuile superior oblique®
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1.3 nasndanvuiaanansu tdudiuiu
23.3% astfthendunile superior oblique Bouuss
puien Taewuinnlugiheogwey fitadeidemna
379N

1.4 wfmaendenltones waziiesen wuld
oy

1.5 lnsuanive (idiopathic) wu 1.5% 204
éﬂwﬂﬁ’lmﬁa superior oblique 8ULIINLAL?

Tnedaunnaneszninangrauile superior
oblique gouusnausiuiin(congenital superior
oblique palsy) waziinn1euas(acquired superior
oblique palsy)azuandlunisnad 1

2. dnwazduaumiisouuss (aterality)

21 ndanile superior oblique 88UWIIUNS
LA (unilateral superior oblique palsy)

2.2 ndnanile superior oblique 90UKLIIADI
274 (bilateral superior oblique palsy)
Tnedaunnsesswinandaniie superior oblique sou
usetafien waraeadazuandlunsned 2

3. EnwazAUYNAIWE (deviation)7 BeldTy
N13WA1TUNFULUURAR

3.1 FWETLULIINTY (greatest hypertropia
in opposite up oblique field)

3.2 anavuuLINnAY denasnmasiurii
193101 (greatest hypertropia in opposite down
oblique field)

3.3 aunasuuuanduluriuends e
naeNATTLLATaS (greatest hypertropia in entire
opposite field)

3.0 ANAATUULLINTUIAILOIRS LATHDS
1 Lﬁaﬂaaﬂmﬂ’jﬁuuaxm (greatest hypertropia in
entire opposite field and across the lower field)

3.5 ANABITME TULULINTUIATNBIAS
(greatest hypertropia across lower field)

3.6 Nl superior oblique BOULIIEDS
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474 (bilateral superior oblique palsy)
3.7 nd1uLile superior oblique 88U
LarnAMA199 g ALY (traumatic paresis plus

restriction of relaxation of superior oblique)

2INTILLATDINTILE AN

;ﬁﬂama”wmﬁa superior oblique BoULIRIUs
fnklla (congenital superior oblique palsy) HUnAsas
fnmu UL mdseenisreides vienuaumay
vuleduiBusaosnunsstnu flhesihlsisdndanmdon
1ea1nAmnuaiunsalunssunmgs wazs1anie
Fnsvaunuiieannisiinnisiinnmdeu Taenis
Bosswrlugunseiuundediingraide superior
oblique PaUKS Iﬂamw%’auﬂﬂLLamLﬁaquﬁuﬁu
Fleruanansalunsyiunmanas lngsdnefitnd
iogounssazilanenmatudrsuu (hypertropia)
weasliign (limitation of depression) A1vYUERN
(extorsion) ufusnnnameadily Tuvasdigvae
nanile superior oblique 99ULIINBWAWINUINY
windFeomsdiunmderlunundesundu vienm
Fouroo tnTy

Juneulun1suszdiugitas (evaluation steps
for superior oblique palsy)

1. Usziliwinauiile superior oblique 99U

£\

57

INEUUSLANAUDIANFO LNV

Y
¥

2. wgnnMznanlile superior oblique vau
meﬂLé’uﬂizamauaq@ﬁ%ﬁuwm%’wLaafm“%aﬁu’a
RN

3. 3R9dsuanlsafulsndy (differential
diagnosis)

4. uenamznanie superior oblique 99U
wAnLle

5. LLEJﬂﬂ’]’J%ﬂéj’liJLﬁa superior oblique DI
YV LASNE YR

6. damsasididadenauaafiudy dldnu
auvgiiuda

196157351908

1. Orthoptic examination 1u§§ﬂ38ﬂﬁﬁuLﬁa
superior oblique BOULSS LNUANAATUVEINT9T]
INE1TANINIAINDINUINT (primary position) B¢
awatuavInnTuiioneadnly wasiBdsuyluam
Fifine3ann

mege glhemelngeny 32 U fe1n15aetdes
TUymerndausiin Tnofinndounansunide uay
wenenusaRsurlrnge luiflonmsuanm sidsman uay
pINsAsTinaontieiu orthoptic examination izt
7i 2

4"

Y

= = % = = U U
R AT ANULIN LHT 2PD LHT 45PD ReNATE AN
LHT 14PD
NRgALENe
v
NAIAILAIN LHT35PD | LHT30PD | LHT 20PD
LHT 25PD

3U# 2 Orthoptic examination va3gU3e wulwyinuewss (primary position) JUaeiinnedrematu 30 prism diopters Lil

NOIWUVIIMGIBIRETY 35 prism diopters wBIPULIBRGIELATY 35 prism diopters 1BgafTyzIMULIBATI8LAA

YU 45 prism diopters B83fTBEAUVIMGELNATY 45 prism diopters
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2. Parks-Bielschowsky three-step test W
nMseiieidasuanenmelunuaimnmsseuuss
veanduiie Ineusznoudeautunou

1. fignsawindedinaduluviuenss
(primary position)

NFUILFIBE AU

aT 30 prism diopters

RSR RIO Lo LSR

Turinuenss waneI1e1adl
o néailomilduesasdig
Frogounst wie nauiie
aile Ut ouLss
2. firsanemdeiivaty yumsintunan
NI U180V (left gaze or right gaze)
adedematy 35 prism
diopters L381489931 (11N

o f

LSR
o - @
7

3. MATUNNTNAMATY YUmEINTULEN

X . "
VU) LAAIINDIFUNAULUD
AN IAINDIATUVINVDY
AN UNIDANVIND DU

LBeaAswEAULIaIauIN (left head tilt or right head
tilt)
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ANUNEBIRATY 45 prism
diopters 1181L889A5Ye
ALY (UINTU) LEAIIT

‘ 1 = 9 v
qu 913dndulieniildiian

LDuIATBEA1UT 18UDIAN
Y18 WIOMIVIDDULTI

91NN15AISUIAILTURDUYEY Parks-
Bielschowsky three-step test wuadematuly
;:iﬂa&Jiwaﬁmﬁ’ﬂé’mﬂmidauLﬁwmﬂé’mLﬁa superior
oblique AUy

3. Subjective torsion MsIAALTUIIUNS
29907 918 double Maddox rod test lngn15m539
aviluresiifiuasad ldiaud Maddox rod dv
wined1aiund uazlsgUagsinisusulaudaui
Fuduruu seandudwihnislaaud Maddox rod
Aunamimdneiidngraile superior oblique gou
w33 dedlvaneuaslifUlsusuauddunsauninvsiiu
duAunsmunuiududum teedthond e superior
oblique 9aUKIINIINAT INATIINU subjective
extorsion

4. Objective torsion A5I39N1YINIAVBITON

¥ £

U1 3 mudrguansinumiaunAvesaniunn Femseguiium 1/3 neveua1avestilszainm mgasunm

agwmilleldureuuy uanatagasunministan (intorsion) wagdnsunmegarudurauans Landa

ynsun1niinisiinean (extorsion)’ Muvansdisgnsunmiinisdnesn (extorsion) denulalugUae

nanuiile superior oblique 8UKTI NIVTALAM TN LAZIAANIENAS
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T1UATY Y899 UNINAaLaE Ty an
(extorsion) NFUMLIUNG BeAITREUTIN 1/3 N9
YoUA1vRItIUTEa I vIe Al

N1531998keN LA

nanile superior oblique Souusioaiionnis
wanslndidssiulsnaus feelud

1. I’iﬂﬂéjml,ﬁaéaum\‘i myasthenia gravis %ﬂ
oranumvaTuld uithezdennistug as Tnewdu
untaaiy siendinieuvtn wasATunaii
UoURoULE MIeWnHaU n1TrTIaseneliddiiuLdy
Uszanmavesglaguilsegisdume

2. 91MIMINNLsAlNngess (thyroid associated
orbitopathy) 9IINUATMETULY uazsfinnisnaen
aadld WATNATIITINIBLRBDINITUANIBUY V01
Tnseusigu aluu (proptosis) wWaenaudnau (lid
retraction) To¥ou Ingaviin ieavng dwiinan

3. Skew deviation 91anuUs@BsUlamAE L3
Miluwuauuans waznsdesdsveiinund Jaduna
nANURAUNAYDIEY U TEamaDITs vy
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lnerUieil skew deviation TrafiwaTuEmulY
wansineanEUiena1uile superior oblique gauuse
MUNTVETUIT I UDRNUDN

NNSEINTITLNULAL

Tufthenefiasdelsanduniloseunss myasthe-
nia gravis %50 81N13N1IANANLsALNTEA (thyroid
associated orbitopathy) Luzidmadeniie
adouonlsadad acetylcholine receptor antibody,
thyroid function test (TSH, FT3, FT4) wag thyroid
stimulating hormone receptor antibody (TSHR-AD)
uenIniuusidsddidadomessuutsvamlugineg
&l superior oblique seuussTianends lu
Al

- liifivse iRguRime
- ldfiYadeidsamaaeniden
fidulsramanomanegifeitos

a d'
NaqﬂqiwqﬁngUﬂﬁzan@uq

£
=

msetdulsadunnndu wazenishifvu

Tuauhou

A15199% 1 Difference between congenital and acquired superior oblique palsy UauaAnNA19IEWINNANLLE superior

oblique PRULTIANILLR LAZLANNBNE

Congenital superior oblique palsy

Acquired superior oblique palsy

szpzfiinennis Wandunaiuu WAALUULREUNSY
gnaudnseIMdsunduiioninuanunse
Tunssmnmanas (decompensate)
WIS dusnnidudraden (unilateral) AN VA NN
ANYAENISBLURIATYY Usng) Liusing

NITTIMANLUIF

(vertical fusional amplitude)

> 10 prism diopters

< 10 prism diopters

ANNANINTVRILUNTI Tunthilalusuindesdsey Laiusng
(Facial hypoplasia)

Objective cyclotorsion Y3UIDNUBN MYUDDNUDN

Subjective cyclotorsion 11jﬂiﬂﬂ§] NN UDBNUDN
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A1919% 2 Difference between unilateral and bilateral superior oblique palsy (TaLANEANTERINNALLD superior oblique

DOULIIVNAYT hazaDIdng)"

Unilateral superior oblique palsy

Bilateral superior oblique palsy

AMaUU > 5 prism diopters

v

ANAUU < 5 prism diopters

v P

pvaTuaNeN luisst1ien dndneliinmatu

(No crossed hypertropia)

ANATULIAUDTIN L UVBINFDIUN
(Crossed hypertropia)

fASUNMMYUBBNALGED

13ASUN MY UBBNTIIEBINN

ANYUBDN < 10 93AIIRIUDIAY

ANYUBDN > 10 29AIIRINDIAY

aniJma's[,uLLu’JuamﬂugiJLLUU V < 10 prism diopters

aguma”luumuamﬂugﬂwu V 10 > prism diopters

Usingluvinfsuzides

Usinguuluwineang

ns¥nwndrutiie superior oblique 8oy
U39ALAE? (management in unilateral
superior oblique palsy)

1. n1sSnulagluw1dn (non-surgical
management)

- Qﬂwﬁﬁﬂﬁmlﬁ’a superior oblique 8au
ussnnaundendnmeldies neeanisituly
a1 6-12 Lhou

- fthefivdeyumvaidntios wazlsiduiam
nyueiasanwilulagnsldniugigy

2. M35nulagn1sHiAn (surgical manage-
ment)
fnsausihluginefififsusBomnund Snvaluuun
Fuastaau Wiunmdou uavUnaemlneidonisms
rdasastelud’

2.1 HIRALA AT LAEBIINYULNE bu
primary position

o eRmsaralingwile inferior
oblique 98384 (inferior oblique weakening) 139
sainadausslingraile superior oblique
(superior oblique tightening)

o yuwa > 15 prism diopters W51

W1%A inferior oblique weakening $3UAUNHA

superior oblique tightening

O YuwE > 35 prism diopters W54
NsfAndaiie 3 5fn (3-muscle surgery) Usznausae
bilateral inferior oblique weakening $3UAUKNAA
ipsilateral superior oblique tightening"

2.2 shé’mﬁ’ﬂsummaimﬂ@ammguméﬁmﬂ%u

VANLBINTURNTIVIY

AU UAL BT IR
9141 (greatest hypertropia in opposite up oblique
field)

o 33w > 15 prism diopters #9158
W99 inferior oblique weakening

0 33wa < 15 prism diopters #9150
W16 inferior oblique weakening SUAUNIAANDY
anzndnanile superior rectus lumdradeaiiu
(ipsilateral superior rectus recession)

- pwEt UL Tuna LRI un Sy
(greatest hypertropia in opposite down oblique
field)

o 33wa > 15 prism diopters #13715011
H1AR superior oblique tightening 91AN15AN®YY
989 Rahul Dwivedi® wunsendinnduile superior
oblique tuck igssinifen anunsnanyumaly 96.91%
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vosthoogsiiiouzddny anspundiadeneusindin
15.88 prism diopters (14-35 prism diopters) Lﬁuum
WaAeVa R 5.09 prism diopters (0-20 prism
diopters, p < 0.0001) LAAINAIIANYIVBY Shigiang
Yang“lufthefifiniginaveadundsiile superior
oblique Un# wuzRfAnELie superior oblique
advancement iigssiniiien wiogautunisrfnady
s loLUseuni1nsvin superior oblique tuck Tu
WIVDINSLAANIZUNINDDU Brown’s syndrome 184
NITHFR

o uwa < 15 prism diopters #a15840
idinnaBqaINIznd MLl inferior rectus TasAIIL
»59914 (contralateral inferior rectus recession) 34
fushdanosqanendanile superior rectus Tuadng
WAenfu (ipsilateral superior rectus recession) dledl

A1sNasnANlAINAt

NITLNTNFOUNAINITHIAA

Brown’s syndrome ngensilAnainaiio
Unfivesnanile superior oblique fidninnisnasn
aanluviglu (limit elevation in adduction) vil#
wunesaadluludreiifingSann

GENL

n&nile superior oblique souuss Wilsaiinu
veglufihefiiinmdouluuuad n1sitadeusnisad
anfosazsIng) Snnsddiedefimanyauiinny

Y

o w {

drfgyran1sinwn inliUleiionisivesas uasdl
aa Ao
AN NTINTIATY

q

AnmnssuUszne

VBVDUAMIA.UN.AQA MyanaIne d1msute
iEuakuz Az lUNAIINL
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Nonarteritic anterior ischemic optic neuropathy

(NAION)

! /01!

Manassawee Joradoln, MD

U 508, W.U.

unin
Nonarteritic anterior ischemic optic
neuropathy (NAION) tdulsareduyszamaiinu
lavsgun Inenulatiauinnda 85% veslsalungu
anterior ischemic optic neuropathy (AION)" waztdu
A11RVBY acute optic neuropathy ﬁwuﬂaaﬁqmlu
FUhefiongunnnin 50 922

STUININYI

Nonarteritic anterior ischemic optic neuropathy
fgUn1sallagyszanasetluanigowsni 2.3-10.2
oUsEyIns 100,000 Au™ dnnuveseluyiseny 57-65
U lnenulgislunendauazmaneludnanlndifes
M’ nulunguauinend nnndnnuensiu-eusiu
139911 Hispanic®

ANWUZDINISHAZDINSLENINIIAATN

81113

HUrwdulngdnenisandwuuideunduluy
At Tnediuluglidfonnsduiinsoun wie
Uaanainaenm uaeg1slsiniueinisviniesseu
pnule 8-12%%" dwmsuanuwaurn1sii U19518919
Funalaannndia3e@n Feinazrdineans wiens
VUAUSNWUZUDIATUAIEALEE U019z
anwugdunlaudinsinals w3eiwng 81n15enah
INNANUEAIN LANUINL 22-37% NazAae 1784
Tunaedalis AvangTunsenatgdunnriaunagna
(progressive group) &191ALAAA ischemic edema

2 . = v |
138 cavernous swelling lunadundudssanaiu
PN a A a d' a a . .
nunR NI0NIANVIALDABNIA  (second ischemic

lesion)

FUENITUNNENIYIUIALYN AULUNNYITATATIITNEIUIA UNIINEIAEUTAA



Nonarteritic anterior ischemic optic neuropathy (NAION)

2INTTLAAININAALN

SEAUNITUDILIAU

sesuanpmiianas azunnansiululundazse
wulddaust 20/20 Taudewaslaiifiunas (no light
perception)’

Tagialuszdunisuaiuazue asloandn
arteritic anterior Ischemic optic neuropathy
(AAION) WU3INHINA11 50% TseAunisuaafiuaniy
20/200*° @579amU relative afferent pupillary defect
(RAPD) lupndhatiu vdeenansaalaimulunsdifidum
fiaedludnuae symmetrical wemdndnadiseslsa
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155N Systemic steroids é’avl,njﬁms%’ﬂmﬁﬂqw‘léf

wN8LUE): AAION=arteritic anterior ischemic optic neuropathy ; NAION:nonarteritic anterior ischemic optic neuropathy ; VA=visual acuity
; ESR=erythrocyte sedimentation rate ; CRP=C-reactive protein level.
7131 : AAkUag91n “Chapter 4: The Patient With Decreased Vision: Classification and Management.” 2020-2021 BCSC Basic and Clinical

Science Course™.

A15199 2 ansnalFeuifisudnuazianzlsaNAION fu Typical Optic Neuritis (multiple sclerosis-associated optic

neuritis)
ANWAUZIANZ NAION Typical Optic Neuritis
(multiple sclerosis-associated optic neuritis)
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n132nd fluorescein Delayed optic nerve head filling No delayed optic nerve head filling
Snwazdinulu MR Taif] optic nerve enhancement i optic nerve enhancement

NRUBNA: MRI - magnetic resonance imaging ; NAION : nonarteritic anterior ischemic optic neuropathy
u: AnUasaIn “Chapter 4: The Patient With Decreased Vision: Classification and Management.” 2020-2021 BCSC Basic and
Clinical Science Course™.
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A15199 3 Uadeidsslunnsiinlsm Nonarteritic anterior

ischemic optic neuropathy

Uauidealunisiinlsa Nonarteritic anterior ischemic
optic neuropathy

Frusvanmm
- Congenitally crowed optic disc
- Optic disc drusen

Tsmuszdndi/lsnsau
- Hypertension
- Diabetes mellitus
- Obstructive sleep apnea
- Nocturnal hypotension
- Hyperlipidemia
- Anemia
- Migraine
- Hyperhomocysteinemia
- Hypercoagulopathies
N1IHIAR
- Cataract surgery
- Cardiac surgery
duq
-Smoking

‘1'7im: fiawdasain Miller NR, Arnold AC. Current concepts in the
diagnosis, pathogenesis and management of nonarteritic anterior
ischaemic optic neuropathy. Eye (Lond). 2015 Jan;29(1):65-79.

A157199 4 g1fanuduiusiunisiialsa nonarteritic
anterior ischemic optic neuropathy

gIMAAIUFUNUSAUNISAALSA  nonarteritic anterior

ischemic optic neuropathy

Erectile dysfunction drugs W Sildenafil, Tadalafil kag
Verdanafil
Amiodarone

Interferon-alpha

fiun: fauvasann Miller NR, Amold AC. Current concepts in the
diagnosis, pathogenesis and management of nonarteritic anterior
ischaemic optic neuropathy. Eye (Lond). 2015 Jan;29(1):65-79.
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Orbital Cellulitis and Cavernous Sinus Thrombosis
from Melioidosis: Case Report
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Abstract

A 34-year-old female patient with newly diagnosed diabetes mellitus type 2 presented with a three -day history of
high grade fever, severe headache and erythematous plaque along forehead. Ocular involvement included painful proptosis
of the right eye and restriction of ocular motility. The patient was administered with intravenous cetriaxone, clindamycin
and oral acyclovir for two days but clinical outcome was then worsening. Hemoculture subsequently reported Burkholderia
pseudomallei. Therefore, Ceftazidime was administered instead. MRI of the brain showed thrombophlebitis of bilateral
superior ophthalmic vein, cavernous sinus thrombosis and small epidural abscess in right frontal region. Surgical pus
drainage from skin abscess in forehead area was done and oral trimethoprim/sulfamethoxazole was used as a combined
treatment. Venous sinus thrombosis was initially treated with subcutaneous enoxaparin and then maintained with warfarin.
The clinical outcome was satisfactory with final visual acuity of 20/20 and completely healed forehead scar.

Keywords: orbital cellulitis, cavernous sinus thrombosis, melioidosis
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Introduction

Melioidosis is caused by Burkholderia
pseudomallei (B. pseudomallei). 1t is common in
Southeast Asia especially in northeast Thailand and
northern of Australia. Melioidosis manifestation varies
from asymptomatic, localized infection, multiple organ
abscess, bacteremia, disseminated septicemia to septic
shock. Risk factors are diabetes mellitus, thalassemia,
chronic kidney disease, and soil exposure. In Thailand,
the incidence rate of melioidosis in 2018 was 4.28
/100,000 population and it increased in northeast
Thailand (10.41 /100,000).! In previous report,
prevalence of ocular melioidosis was from 0.49 to
1.02% of'total.* Neurological and ocular involvements
are rare but the mortality is high up to 40%. The author
reported patient with orbital cellulitis and cavernous
sinus thrombosis due to melioidosis. This study was

approved by the Research Ethics Committee of Surin

Hospital with the reference number of 41/2564.

Case Presentation

A 34-year-old female government officer
presented with history of 14 days of swelling forehead
and intermittent fever. She went to a medical clinic.
The diagnosis was upper respiratory tract infection
and she was treated with amoxicillin clavulanate
and naproxen. Three days after, she had high grade
fever, severe headache, erythema edematous papule
and plaque on right side of forehead, glabella and
eyelid. She was admitted at a private hospital with a
diagnosis of cellulitis and herpes zoster ophthalmicus.
Intravenous cetriaxone, clindamycin and oral acyclovir
were administered for two days but the clinical outcome
was worsening. She was then referred to our hospital.

Upon presentation at the hospital, the patient

was in distress condition. The vital signs were as
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following: body temperature was 38.6 °C, pulse rate
was100 /minute, respiratory rate was 26/minute and
blood pressure was 116/79 mmHg. Her visual acuity
was 20/20 in both eyes, intraocular pressure was 38
mmHg in the right eye and 18 mmHg in the left eye.
Right eye showed swelling eyelid, proptosis and limited
abduction. There was no relative afferent pupillary

defect, no cell in anterior chamber and vitreous.

Unilateral dermatomal vesicular cutaneous eruption

e

on trigeminal branch was shown in Figure 1. Other
neurological examination was unremarkable.

The complete blood count demonstrated: 7,200
WBCs/mm?® (93.9% neutrophils), 37% Hct, 202,000
platelets/mm?. The fasting blood sugar was 290 mg/
dl and HbA1C was 11.9%. The prothrombin time and
partial thromboplastin time were normal. Serology test
for the human immunodeficiency virus was negative.
Serum creatinine was 0.46 mg/dl. The liver enzyme was
mild elevated with serum aspartate aminotransferase
92 U/L and alanine aminotransferase 60 U/L. Serum
alkaline phosphatase was normal (68 U/L). Chest
radiography showed no pulmonary infiltration.
Ultrasound of upper abdomen was unremarkable.

Initial diagnosis was right orbital cellulitis with
secondary glaucoma from herpes zoster ophthalmicus
and newly diagnosed diabetic mellitus. The empirical
treatment with intravenous cetriaxone 2 g once daily,
clindamycin 600 mg 8 hourly and acyclovir 500 mg
8 hourly were administered. She was still severely
febrile. Hemoculture showed gram negative bacilli in 2
specimens. Because Surin province has high incidence

of melioidosis. Clindamycin and cetriaxone were

Figure 2 Violaceous swollen plaque with area of pus and necrotic skin is presented on forehead and eyelid.
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Figure 3 (A) Axial MRI (T1) showing thrombophlebitis of superficial veins along bilateral frontal scalps right temporalis (red

arrow) and preseptal spaces with right exophthalmos and right cavernous sinus thrombosis (blue arrow).

(B) Coronal MRI (T1) showing diffuse enhancement of bilateral optic nerves and thrombophlebitis of bilateral superior

ophthalmic veins (blue arrow).

substituted with ceftazidime 2 g 8 hourly to covering
melioidosis. The final hemoculture exhibited B.
pseudomallei. Five days after admission, her ocular and
systemic condition became deteriorated. The wound at
right forehead appeared erythematous with suppurative
collection. (Figure 2) A bedside surgical drainage was
performed and 20 mL purulent content was collected.
B. pseudomallei was also identified from pus. MRI
of the brain and orbit which was performed five days
after admission revealed extensive thrombophlebitis
along both superior ophthalmic veins, superficial veins
along both frontal scalps, right temporal region, right
zygomatic temporalis, right preseptal space, right
upper-lower eyelids and right facial vein. Concurrent
with those findings, cavernous sinus thrombosis and
focal epidural abscess in right frontal region were
also observed. (Figure 3 A, B) The patient was treated
with subcutaneous enoxaparin for 7 days and then

maintenance with warfarin.

After 14 days of intravenous ceftazidime,
fever persisted. Therefore, oral sulfamethoxazole-
trimethoprim (240/1200 mg) 12 hourly was added.
She was successfully treated with a 6-month
course of eradication phase of oral trimethoprim-
sulfamethoxazole and a 2-month course of warfarin
monitoring a target international normalized ratio (INR)
of 2-3. Her comorbid diabetes mellitus type 2 was also
controlled with mixed insulin, glipizide and metformin.
Her visual acuity was stable 20/20 and fundus showed

mild non proliferative diabetic retinopathy in both eyes.

Discussion

Eye involvement in melioidosis is an uncommon
manifestation. Sixty three percent presented with
ocular symptom and 56% progressed together with
disseminated septicemia melioidosis from bacteremia.>
Our patient presented with orbital cellulitis and

subsequently developed septicemia. She also had



Table 1 Summary reported cases of ocular melioidosis with intracranial extension

Reference Patient information | Symptom and sign | Risk factor | Investigation Imaging Treatment Outcome
Wong and Ng* | 42 years Singaporean | Fever, left sided Newly Nasal swab, pus from | CT orbit/sinus: bilateral | Frontal sinus drainage, | Ruptured mycotic
male, forklift driver | headache for 1 week | diagnosed | sinus, hemoculture: | ethmoid sinusitis, left intravenous ceftazidime, | aneurysm, death
blurred vision and DM B. pseudomallei frontal sinus empyema | imipenam and from pulmonary
orbital cellulitis left eye preseptal abscess and preseptal abscess chloramphenicol empyema and
chloramphenicol
Mohd et al* 45 years Malay male | Painful proptosis and | DM Pus from forehead, | Frontal sinusitis, Surgical drainage, Death from septic
swelling of forechead hemoculture: orbital cellulitis, intravenous ceftazidime | shock
B. pseudomallei parotid gland 2 g IV every 8 hours,
abscess and metronidazole 500 mg
subdural abscess every 8 hours,
fluconazole 400 mg OD
Jusoh et al® 55 years Malay male, | Low grade fever for Newly Eye swab from CT brain/orbit: Ceftazidime 2 g IV VA no PL
shopkeeper 3 weeks and left eye | diagnosed | fistula, left sphenoidal every 8 hours,
swelling for 5 days DM hemoculture: sinusitis, left trimethoprim/
(orbital cellulitis with B. pseudomallei orbital abscess with sulfamethoxazole
blindness) extension to left 650 mg bid for
temporal lobe months
Tirakunwichcha | 18 years Thai male | Orbital cellulitis, None Tissue biopsy parotid gland Craniectomy, VA 20/100
and Vaivanijkul® left orbital apex from parotid gland | abscess, orbital surgical drainage,
syndrome and parotid and cavernous sinus: | cellulitis with ceftazidime 2 g IV
gland abscess B. pseudomallei extension to every 8 hours,
orbital apex and trimethoprim/
cavernous sinus sulfamethoxazole for
1 month then
doxycycline 200 mg
OD, augmentin (625),
amoxicillin (250) TID
Kogilavaani 11 years Malay girl | Fever with bilateral None Pus, hemoculture: CT brain/ Bifrontal craniotomy, | VA 6/6 both eyes
etal’ orbital abscess no growth, melioid | orbit: orbital ceftazidime 1.2 g IV andnoneurological
progress to have titer = 1:160 abscess, cavernous every 8 hours for deficit

weakness right upper
and lower limb

sinus thrombosis
and subdural
abscess

6 weeks then
trimethoprim/
sulfamethoxazole
for 5 months

PL = perception of light; VA = visual acuity
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Table 2 Summary reported cases of cerebral sinus thrombosis complicated melioidosis

Reference Patient Symptom and Neurological Risk Investigation Imaging Treatment Outcome
information | sign symptom factor
Niyasom et al’ | 42 years Fever, severe Focal seizure Newly Hemoculture: CT, MRI, MRV Intravenous No
Thai male, headache for of left diagnosed | B. pseudomallei brain: dural ceftazidime and neurological
soldier 10 days extremities and DM, early thrombosis and phenytoin, deficit
weakness of alcoholic focal right heparin
left arm cirrhosis posterior
parietal lobe
Nayak et al' 23 years Progressive Multiple cranial | None Surgical biopsy MRI brain: Ceftazidime 2g Recovery
Indian male, | diplopia on the nerve palsy tissue culture: pachymeningitis, | IV every 6 hours symptoms
student left for 9 months B. pseudomallei left sigmoid for 6 weeks, and
and progressive and transverse then trimethoprim-
hearing loss of sinus thrombosis | sulfamethoxazole
left ear for regimen for
6 months 6 months
Abeysundara 69 years Fever, multiple Confusion DM Pus from CT chest: Meropenem Healed scalp
etal"! Sri Lankan painful lumps without scalp, CSF, multiple abscess | 1g IV every abscess
male, on scalp for neurological hemoculture: both lungs MRI 8 hours for 4 weeks
businessman | 3 weeks, defect no growth, brain: multiple (prior diagnosis)
left mature melioid titer cerebral, switch to meropenem
cataract change from cerebellar 2g IV every 8 hours,
1:160 to abscesses, and trimethoprim-
1:1200 superior sagittal sulfamethoxazole
venous-sinus 320/1600 mg BID
thrombosis for 2 weeks then
doxycycline
100 mg BID,
trimethoprim-
sulfamethoxazole
320/1600 mg BID

for 5 months and
warfarin for
3 months
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unilateral dermatomal vesicular cutaneous eruption
on trigeminal branch, proptosis and restricted ocular
movement. Even though orbital cellulitis and HZO were
treated with empirical therapy and antiviral agent, the
clinical became worse. She was newly diagnosed with
type 2 diabetes and experienced septicemia. Although
history of soil contact was unclear, melioidosis was
suspected in this case. The gold standard for diagnosis
of melioidosis is isolation of B. pseudomallei from
blood, pus, sputum, or other clinical specimens.
However, culture has a low diagnostic sensitivity in
patient with melioidosis. Serology essay for detection
4-fold rising titer antibody by indirect hemagglutination
test (IHA test) or ELISA maybe helpful for diagnosis.
Previous studies reported five patients (four males and
one child) with orbital cellulitis from melioidosis with
intracranial involvement. (Table 1) 37 Three patients
had diabetes. Most of patients had declined condition
after suggested empirical treatment. Four patients
needed surgical debridement. Similarly, pus drainage
was necessary in our patient. The outcome of ocular and
neural involvement melioidosis was unsatisfactory. One
patient suffered from blindness and two patients died
from septic shock and hospital- acquired pneumonia.
Early diagnosis, prompt treatment as well as surgical
drainage of abscess are keys to treatment success.
The pathogenesis of neuromelioidosis includes
hematogenous spreading, direct brainstem extension
from cranial nerve, nasal pathway and skin inoculation.®
Cerebral sinus thrombosis in neuromelioidosis is
unusual. Three cases were reported. (Table 2) *-!! Two of
patients were diabetes, presented with high grade fever.
The last patient presented with progressive multiple
cranial nerve (III, VII, VIII, IX, X) involvement. Our

patient was also developed bilateral superior veins

and cavernous sinus thrombosis from septicemia.
Hypercoagulable condition and vasculitis were not
identified in this patient.

Treatment of melioidosis composes of two
phases. In intensive phase, intravenous ceftazidime,
imipenem or meropenem are used for 10-14 days. In
case of neurological melioidosis, bone, joint, deep
seated collection infection the intravenous antibiotics
treatment is extended to 4-8 weeks and combined
with trimethoprim-sulfamethoxazole. In eradication
phase, trimethoprim-sulfamethoxazole is used for 3- 6

months.'>13

Conclusion

Ocular melioidosis with neurological involvement
had high mortality rate and poor visual outcome
consequence. It can be presented in variable
manifestation. Risk factor evaluation and awareness is
important for making the early diagnosis and effective

management.
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Familial Exudative Vitreoretinopathy (FEVR)
Presenting with Vitreous Hemorrhage in 60-year-old
and 22-year-old Thai Women
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Abstract

Purpose: To report vitreous hemorrhage as the initial manifestation of adult-onset familial exudative
vitreoretinopathy (FEVR)

Methods: Case reports

Results: A 60-year-old and 22-year-old women presented with vitreous hemorrhage in one eye. Fundus examination
and wide field fluorescein angiography of both patients showed typical characteristics of FEVR including an increased
number of peripheral vessel, straightening of vessels and peripheral avascular retina with neovascularization. Fundus
fluorescein angiography-guided laser photocoagulation were performed with good visual outcome in both patients.

Conclusion: Although FEVR is an uncommon cause of vitreous hemorrhage in adult, ophthalmologists should
be aware of this condition. Misdiagnosis can lead to serious complications such as retinal detachment and vitreous
hemorrhage. Meticulous peripheral retinal examination is needed. Moreover, wide-field fluorescein angiography is
essential in diagnosis and management of FEVR.

Keywords: Familial exudative vitreoretinopathy, vitreous hemorrhage, adult
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Introduction

Familial exudative vitreoretinopathy (FEVR) is
a hereditary retinal vascular disorder first described
by Criswick and Schepens in 1969.' They reported six
patients from two families who demonstrated unique
clinical presentations characterized by various ocular
finding including macular dragging, temporal radial
retinal fold, retinal neovascularization, preretinal
vitreous organization, vitreous hemorrhage, tractional
retinal detachment, and subretinal exudation. Those
findings were remarkably similar to the findings of
retinopathy of prematurity (ROP). However, none
of their patients had history of premature birth.
Subsequent studies reported that FEVR patients could
present with high degree of asymmetry between

eyes in which finding could range from peripheral

avascular retina to total tractional retinal detachment.?
Angiographic findings of FEVR were first described by
Canny and Oliver, ranging from peripheral avascularity
to leakage around fibrotic tissue.® For genetics aspect,
inheritance, penetrance, and expressivity of FEVR are
highly variable.* Average age at presentation of FEVR
reported by Ranchod et al and Kashani et al was 6
years (ranging from less than 1 month to 49 years) and
7 years (ranging from less than 1 month to 47 years),
respectively.>® While in an Indian study conducted by
Shukla et al, they reported relatively older population
with an average age at presentation of 23.¢ years
(ranging from 2 to 55 years).” Herein, we report two
cases of FEVR presented with vitreous hemorrhage

late in life at the age of 60 and 22 years.
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Case Presentation

Case 1

A 60-year-old Thai woman presented with
blurring of vision and floater on the left eye for 1 week.
She denied any history of ocular trauma. She was a
full-term baby without any history of previous hospital
admissions and was otherwise healthy. She was the
second child out of 10 siblings with no family history
of blindness. On examination by first ophthalmologist,
her best-corrected visual acuity was 20/30 on the
right and 20/70 on the left eye. Anterior segment
examination was normal except for nuclear sclerosis
on both eyes. Dilated fundus examination showed
vitreous hemorrhage grade 1 on left eye and bilateral
optic disc elevation. Cranial and orbital magnetic

resonance imaging did not reveal any abnormalities

of anterior visual pathway. She was then referred
to our vitreoretinal service. On examination at our
service, her best-corrected visual acuity of left eye was
spontaneously improved to 20/40. A systemic physical
examination revealed no profound abnormality
except for her eyes. Mild bilateral nuclear sclerosis
was noted on anterior segment examination. Dilated
fundus examination showed small amount of vitreous
hemorrhage on left eye. Bilateral peripheral retinal
abnormalities were observed including an increased
number of peripheral vessel, straightening of vessels
and peripheral avascular retina with neovascularization
(Figure 1A and 1B). Wide-field fundus fluorescein
angiography showed peripheral avascular area with
leakage from neovascular vessel at avascular junction
in both eyes (Figure 1C and 1D) which consistence with
FEVR stage 2A.6 Spectral-domain optical coherence

Figure 1 Case 1. (A) and (B) Wide-field fundus photography showed optic disc elevation and very small cup-to-disc ratio on

right and left eye, respectively. Buried optic nerve head drusen of the right eye was confirmed by B-scan ultrasound.

Tortuosity of retinal veins were noted in both eyes. Retinal neovascularization and fibrosis at the junction between

vascular and avascular retina at temporal area of both eyes were noted (more prominent on right eye). (C) and (D)

Wide-field fundus fluorescein angiography demonstrated peripheral avascularity at temporal retina of both eyes with

V-shape pattern on right eye. Retinal neovascular leakage at the posterior border of the vascular-avascular junction

was noted in both eyes (more prominent on right eye).
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Figure 2 SD-OCT of macula in case 1 demonstrated thin
hyperfeflective layer of epiretinal membrane
(arrows) at temporal macula without retinal

distortion.

tomography (SD-OCT) of macula demonstrated thin
epiretinal membrane at temporal macula without
retinal distortion (Figure 2). Her right optic disc had
elevated swollen appearance, while left optic disc had
very small cup-to-disc ratio. Fundus autofluorescence

and B-scan ultrasound showed hyperautofluorescence

Vol. 35 No. 2 July-December 2021

and hyperechogenicity with posterior acoustic shadow
at the right optic disc, respectively. These findings
confirmed the presence of buried optic nerve head
drusen. Fundus fluorescein angiography-guided laser
photocoagulation was performed at avascular retina
of both eyes. One month after laser treatment, her
vision improved to 20/30 on both eyes and remained
stable throughout a follow-up period of one year. We
informed the patient regarding the hereditary nature of
FEVR. Ophthalmic examination with wide-field fundus
fluorescein angiography of her first-degree relatives
was advised. However, none of her siblings were able

to visit our center.

Case 2

A 22-year-old female Thai woman presented with
blurring of vision and floater on the right eye for 5
months. She was born full term in an uncomplicated

pregnancy and delivery. No oxygen therapy was used

Figure 3 Case 2. (A) and (B) Wide-field fundus photography showed an increased number of peripheral vessel, straightening of

vessels and peripheral avascular retina with neovascularization and fibrosis. (C) and (D) Wide-field fundus fluorescein

angiography demonstrated peripheral avascularity at temporal retina and neovascular leakage of both eyes.
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after birth. She was otherwise a healthy child. She
is a single child without any history of blindness in
her family. On examination, her systemic physical
examination was normal except for her eyes, her
best-corrected visual acuity was 20/70 and 20/30 with
myopia -9.0 diopters and -6.0 diopters on right and
left eye, respectively. Anterior segment examination
was normal. Dilated fundus examination showed
small amount of vitreous hemorrhage on the right eye.
Bilateral peripheral retinal abnormalities were observed
including an increased number of peripheral vessels,
straightening of vessels and peripheral avascular retina
with neovascularization (Figure 3A and 3B). Wide-field
fundus fluorescein angiography showed peripheral
avascular area with leakage from neovascular vessels
at avascular junction on both eyes (Figure 3C and
3D) which consistence with FEVR stage 2A.° Thick
posterior hyaloid with focal vitreomacular adhesion’
was observed in SD-OCT of macula. (Figure 4.) Fundus
fluorescein angiography-guided laser photocoagulation
was performed at avascular retina of both eyes. Two
months after laser treatment, her best-corrected visual
acuity of the right eye improved to 20/50 and remained

stable after 6-month follow up.

Figure 4 SD-OCT of case 2 revealed a thick hyperreflective

layer of posterior hyaloid (arrows) with focal

vitreomacular adhesion (arrow head).

Discussion

The incidence of spontaneous vitreous hemorrhage
is approximately 7 cases per 100,000 population.
Proliferative diabetic retinopathy (32%) is the most
common cause of adult-onset vitreous hemorrhage
follow by retinal tear (30%), proliferative retinopathy
after retinal vein occlusion (11%,) and posterior
vitreous detachment without retinal tear (8%).%

We reported two cases of vitreous hemorrhage in
60-year-old and 22-year-old women caused by FEVR,
which is an uncommon cause of vitreous hemorrhage
especially in adult. Diagnosis of FEVR is mainly based
on retinal findings including peripheral avascularity,
an increased number and caliber of new vessels in the
periphery (more common in temporal area), dragging
of retinal blood vessels and displacement of the macula
secondary to traction.'® FEVR are usually presented
bilaterally but have wide variability in symmetry on
initial presentation.’ In asymmetric presentations, the
less involved eye may be grossly normal on clinical
examination but demonstrate subtle peripheral vascular
abnormalities on fluorescein angiography. Thus,
clinical examination alone is not sufficient to identify
these subtle vascular changes of early-stage FEVR,
requiring the aid of wide-field fluorescein angiography.°
In our cases, wide-field fluorescein angiography can
highlight the presence of neovascular vessel and
demonstrates an avascular area. While SD-OCT serves
as an importance tool to identify microstructural
anomalies in FEVR patients. As much as 75% of
patients with FEVR have abnormal SD-OCT finding
including abnormal posterior hyaloidal organization,
vitreomacular traction, vitreopapillary traction, vitreo-
fold traction, vitreo-laser scar adhesion, diminished

foveal contour, persistent fetal foveal architecture,
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cystoid macular edema (CME), intraretinal exudates
and subretinal lipid aggregation, dry or edematous
radial folds, and disruption of the ellipsoid zone.'’
Both patients in this study had subtle abnormalities
revealed by SD-OCT, in which no surgical management
was indicated. Although a positive family history on
presentation may support the diagnosis of FEVR, a
negative family history does not rule out the diagnosis.
Moreover, asymptomatic family members of FEVR
patients frequently have early manifestations of FEVR
(stage 1 or 2) which can progress to more advanced
stages and result in severe visual loss.6 Thus, clinical
examination and angiographic screening should be
performed in immediate relatives of FEVR patients.

Differential diagnosis of presented cases as adult
presenting with vitreous hemorrhage, peripheral
neovascularization and peripheral avascular retina
includes ROP, incontinentia pigmenti (IP), Norrie
disease and Coats disease. FEVR and ROP can be
distinguished by birth history, oxygenation supplement
at birth, and familial pattern. However, in some
circumstance such as in case 1, a remote history
of prematurity in the 60-year-old female could be
uncertain. With ROP, the nature of disease is acute
after birth and usually does not progress or recur in
adulthood. Moreover, fundus fluorescein angiography
finding in ROP also differ from fundus fluorescein
angiography finding in FEVR. In ROP, vascular
ridge representing arteriovenous shunting is regularly
observed whereas in FEVR, neither vascular ridge nor
arteriovenous shunting is observed. With IP, patient also
has peripheral avascular retina, neovascularization and
vitreous hemorrhage but most patients with IP have
manifestation at birth or early childhood with cardinal

skin lesion. With Norrie disease, the disease affects
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almost only in male because the disease inherits by
X-linked recessive. Moreover, patients with Norrie
disease may suffer from other systemic involvement
including childhood-onset hearing loss, abnormal sleep
wake cycle, peripheral vascular disease and learning
or behavioral problems. With Coats disease, males
are affected more than females and most of disease
affects unilaterally. In addition to clinical finding and
multimodal imagings, genetic analysis including Norrin
Disease Protein (NDP)!!, Frizzled-4 (FZD4)'?, low-
density lipoprotein receptor- related protein 5 (LRP5)*,
and tetraspanin-12 (TSPAN12)" could be helpful in
making accurate diagnosis of FEVR.

Treatment options of patients in this study which
both had stage 2A included laser photocoagulation,
intravitreal anti-vascular endothelial growth factor
(Anti-VEGF) and combined laser photocoagulation
and Anti-VEGF. Few reports regarding effectiveness
of Anti-VEGF for treatment of FEVR have been
published.'>'® Anti-VEGF combined with laser
photocoagulation may have benefit in more advanced
stage of FEVR by reduce retinal hemorrhage and
exudate which facilitate the photocoagulation effect
with minimal intensity. In this study, both patients
had minimal vitreous hemorrhage without exudate.
Thus, Anti-VEGF before laser photocoagulation was
not considered. While Anti-VEGF alone was not
considered because there is not enough evidence for
long term effectiveness and safety. Therefore, laser
photocoagulation alone was performed in both patient.
Accurate diagnosis of FEVR is important because the
unpredictable timeline of progression is a nature of the
disease. Thus, lifelong monitoring is necessary. In this
study, I followed up both patients monthly until vitreous

hemorrhage was resolved then six-monthly and yearly
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follow up period were made respectively. In first case,
optic nerve head drusen was found incidentally. There
was no previous report regarding association between
optic nerve head drusen and FEVR.

In summary, we reported two cases of FEVR stage
2A presented with adult-onset vitreous hemorrhage.
Meticulous peripheral retinal examination and wide-
field fluorescein angiography can lead to accurate
diagnosis and proper management. Good visual
outcomes were achieved in both patients after laser

treatment performed.

Conflicts of Interest

The authors declare that there are no conflicts of

interest pertaining to the publication of this article.

References

1. Criswick VG, Schepens CL. Familial exudative
vitreoretinopathy. Am J Ophthalmol. 1969;68(4):578-
94.

2. Gow J, Oliver GL. Familial exudative vitreoretinopathy.
An expanded view. Arch Ophthalmol. 1971;86(2):150-
155.

3. Canny CL, Oliver GL. Fluorescein angiographic
findings in familial exudative vitreoretinopathy. Arch
Ophthalmol. 1976;94(7):1114-20.

4. Shastry BS, Trese MT. Familial exudative vitreo-
retinopathy: further evidence for genetic heterogeneity.
Am J Med Genet. 1997;69(2):217-8.

5. Ranchod TM, Ho LY, Drenser KA, Capone A, Jr.,
Trese MT. Clinical presentation of familial exudative
vitreoretinopathy. Ophthalmology. 2011;118(10):2070-
S.

6. Kashani AH, Learned D, Nudleman E, Drenser KA,
Capone A, Trese MT. High prevalence of peripheral

10.

I1.

12.

13.

14.

15.

16.

retinal vascular anomalies in family members of
patients with familial exudative vitreoretinopathy.
Ophthalmology. 2014;121(1):262-8.

Shukla D, Singh J, Sudheer G, et al. Familial exudative
vitreoretinopathy (FEVR). Clinical profile and
management. Indian J Ophthalmol. 2003;51(4):323-8.
Spraul CW, Grossniklaus HE. Vitreous Hemorrhage.
Surv Ophthalmol. 1997;42(1):3-39.

Duker JS, Kaiser PK, Binder S, et al. The International
Vitreomacular Traction Study Group Classification of
Vitreomacular Adhesion, Traction, and Macular Hole.
Ophthalmology. 2013;120(12):2611-9.

Yonekawa Y, Thomas BJ, Drenser KA, et al. Familial
exudative vitreoretinopathy: spectral-domain optical
coherence tomography of the vitreoretinal interface,
retina, and choroid. Ophthalmology. 2015;122(11):2270-
7.

Gilmour DF. Familial exudative vitreoretinopathy and
related retinopathies. Eye (Lond). 2015;29:1-14.
Robitaille JM, Zheng B, Wallace K, et al. The
role of Frizzled-4 mutations in familial exudative
vitreoretinopathy and Coats disease. Br J Ophthalmol.
2011;95:574-9.

Jiao X, Ventruto V, Trese MT, et al. Autosomal
recessive familial exudative vitreoretinopathy is
associated with mutations in LRP5. Am J Hum Genet.
2004;75:878-884.

Poulter JA, Ali M, Gilmour DF, et al. Mutations
in TSPAN12 cause autosomal-dominant familial
exudative vitreoretinopathy. Am J Hum Genet.
2010;86:248-53.

Lu YZ, Deng GD, Liu JH, Yan H. The role of
intravitreal ranubizumab in the treatment of familial
exudative vitreoretinopathy of stage 2 or greater. Int J
Ophthalmol. 2018;11(6):976-80.

Lyu J, Zhang Q, Xu Y, Zhang X, Fei P, Zhao P.
Intravitreal ranibizumab treatment for advanced
familial exudative vitreoretinopathy with high vascular
activity. Retina. 2021;41(9):1976-85.



Vol. 35 No. 2 July-December 2021

ﬁo\t“mn"’m""s.

» aon "o,,,;’& el
<<@ S Qﬂ%’g‘lﬂ%ﬁqﬁ
° The Thai Journal of Ophthalmology

F
O
Mgy, NI
#01061caL 500

a h
Scientific Referees 2021
Atchara Amphornphruet
Supanut Apinyawasisuk
Winai Chaidaroon
Wimonwan Chokthaweesak
Parima Hirunwiwatkul
Thanrsook Kasemsup
Pipat Kongsap
Tanyatuth Padungkiatsagul
Purit Petpiroon
Kanograt Pornpanich
Supalert Prakhunhungsit
Phitoon Pratipanawat
Vatookarn Roongpoovapatr
Vannarut Satitpitakul
Sunisa Sintuwong
Wasu Supakontanasan
Olan Suwan-apichon
Nattaporn Tesavibul
Atiporn Thuangtong
Kavin Vanikieti
Pantipa Wongwai
Wadakarn Wuthisiri




Vol. 35 No. 2 July-December 2021 89

(399 Clinical Features and Pathological Analysis of Lacrimal Gland Tumors in
38 Patients

N1 52

-

JUT 1 A uansnmiie Acute myeloid leukeria insganmsidenavisaesdiauinnntudess Tuvan Lideu laddu lidl
mih ladiinndou

N1 52

g‘lJ‘ﬁ 2 Ww@mINIw Histopathology E:J:T'J’JEJ Diagnosis: Acute myeloid leukemia (AML)
A: Lacrimal gland extensively infiltrated by blasts. (H&E x 400)
B: u@n3n1m Immunohistochemistry dwsunisdenwaduzi3e Winldenu1n (Blast cells) CD 68+
Blasts are positive for CD68+ (x 400)
C: W@MenW Immunohistochemistry dsunisfouwaduzise Windanv1d (Blast cells) CD 4+
Blasts are positive for CD4+ (x 400)
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U1 53

27 D

SUTL 3 wamann Histopathology Q’ﬂ?EJDiagnosis: leG4 related disease

A: Lacrimal gland with dense lymphoid tissue infiltration. (H&E x 4)

B: Lacrimal gland with lymphoplasmacytic infiltration. (H&E x 400)

C: La@nanIm Immunohistochemistry dusuniséiouwadidniion1 plasma cell with 1G4
Positive stain for 1gGd-positive plasma cells (x 400)

D: w@nsn1w Immunohistochemistry d@msuni1sdeniawaatiinidanuna CD20+
Positive stain for CD20+ (x 400)

1599 Nonarteritic anterior ischemic optic neuropathy (NAION)
i 63

i < PR o { ] aa . 2 '
JUN 1 uanstauszanmmvesiiUas NAION danwazui SUN 2 uanstIUsea il cupping YUIANIEENTIN
A39819 TAUTLRIRBENUSMTOUTIUTZTE AN Disc-at-risk
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1599 Orbital Cellulitis and Cavernous Sinus Thrombosis from Melioidosis: Case Report

N 75

w1 75

MU 76

Figure 3 (A) Axial MRI (T1) showing thrombophlebitis of superficial veins along bilateral frontal scalps right temporalis (red
arrow) and preseptal spaces with right exophthalmos and right cavernous sinus thrombosis (blue arrow).
(B) Coronal MRI (T1) showing diffuse enhancement of bilateral optic nerves and thrombophlebitis of bilateral
superior ophthalmic veins (blue arrow).
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393 Familial Exudative Citreoretinopathy (FEVR Presenting with
Vitreous Hemorrhage in 60-year-old and 22-year-old Thai Women

U1 83

Figure 1 Case 1. (A) and (B) Wide-field fundus photography showed optic disc elevation and very small cup-to-disc ratio on right
and left eye, respectively. Buried optic nerve head drusen of the right eye was confirmed by B-scan ultrasound. Tortuosity
of retinal veins were noted in both eyes. Retinal neovascularization and fibrosis at the junction between vascular and
avascular retina at temporal area of both eyes were noted (more prominent on right eye). (C) and (D) Wide-field fundus
fluorescein angiography demonstrated peripheral avascularity at temporal retina of both eyes with V-shape pattern on
right eye. Retinal neovascular leakage at the posterior border of the vascular-avascular junction was noted in both eyes
(more prominent on right eye).

N1 84

Figure 3 Case 2. (A) and (B) Wide-field fundus photography showed an increased number of peripheral vessel, straightening of
vessels and peripheral avascular retina with neovascularization and fibrosis. (C) and (D) Wide-field fundus fluorescein
angiography demonstrated peripheral avascularity at temporal retina and neovascular leakage of both eyes.
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