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Synthetic Hydroxyapatite Orbital Implant:
Preliminary Report in Thailand

Suppapong Tirakunwichcha M.D.*

Waruttaporn Chanlalit M.D.**
Vannakorn Pruksakorn M.D.*

Abstract

Objective: To study the outcomes and complications of synthetic hydroxyapatite implantation in anophthalmic
patients

Materials and Methods: The study was a prospective interventional case series. Ten consecutive cases with
dysfunctional eyes were recruited during June 2009 to June 2010. The eyeballs were removed by evisceration
or enucleation and replaced by primary implantation with hydroxyapatite spheres at King Chulalongkorn
Memorial Hospital. The outcomes and complications were evaluated.

Results: Nine out of ten patients completed the one-year follow-up period. No exposure or extrusion was
found during the follow-up time and no other unanticipated complications had been noticed.

Conclusion: Synthetic hydroxyapatite orbital implants can be used as safely as other original bio-integrated
orbital implants. Thai J Ophthalmol 2013; January-June 27(1): 1-7.

Key words: anophthalmia, anophthalmic socket, evisceration, enucleation, synthetic hydroxyapatite, implantation,
orbital implants

No author has financial or proprietary interest in any material or method mentioned.

* Department of Ophthalmology, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand, 10330

** Department of Ophthalmology, Faculty of Medicine, Srinakharinwirot University



Synthetic Hydroxyapatite Orbital Implant: Preliminary Report in Thailand

Introduction

Anophthalmia is a common condition with a
variety of causes such as congenital or after treat-
ment of trauma, tumor, dysfunctional eye generating
severe pain and unacceptable cosmetic. To restore
orbital volume after eyeball removal is critical. Ophthal-
mologists, all over the country, usually use PMMA
(polymethylmethacrylate) spherical implantation. This
material is extremely cheap, however, the sequential
complications commonly encountered are migration,
extrusion, post-enucleation or evisceration socket
syndrome (PESS): enophthalmos, deep superior
sulcus, ptosis, lower eyelid laxity and shallow inferior
fornix." Orbital spherical implants practically used
worldwide nowadays are biointegrated materials such
as porous polyethylene (PE)*’, coralline hydroxyapatite
(HA)*, aluminum oxide (Alumina).” These biointegrated
implants are integrated into the orbital tissues or
eviscerated sockets which reduces the complications.’
Nonetheless, these materials are expensive and are
not affordable by some patients. These biointegrated
materials cannot be used widely in Thailand
particularly because of financial problem and they
are not subsidized by the National Health Security
Office (NHSO). This problem was recognized and
suggested the use of synthetic hydroxyapatite orbital
implants, which was supported by the National Metal
and Materials Technology Center (MTEC) of the
Ministry of Science and Technology of Thailand. We
hereby report the preliminary results of synthetic
hydroxyapatite orbital implantation in anophthalmic

patients.

Materials and Methods
Ten consecutive patients with dysfunctional eyes

were recruited prospectively by the convenience

Submit: February 4, 2013
Final correction: April 1, 2013
Accept for Publication: April 16, 2013

method during June 2009 and June 2010. Patients
who had multiple socket operations, extruded
implants, previous periocular radiation, severely
traumatized eyes and infected eyeballs were excluded
from the study. The patients were eviscerated or
enucleated with primary orbital implantation using a
synthetic hydroxyapatite orbital implant by one
surgeon (ST). Success rate and the complications
were defined as having infection, implant exposure
or extrusion. Evaluation was made at 3 days, 2 weeks,
6 weeks, 6 months and one year. Informed consents
were obtained from all participants. The study was
approved by the Institutional Review Board of King
Chulalongkorn Memorial Hospital.

Synthetic HA was prepared by using a solid
state reaction method through the following equa-
tion 4CaCO,+6CaHPO, => Ca,,(PO4),(OH),+2H,0+
4CO0O, After that synthesis HA powder was calcined
to increase the crystalinity of the powder then pro-
duced as a slurry by mixing with binder, plasticizer
and dispersant in deionised water. The porous HA
orbital implants were prepared by using polyurethane
(PU) foams infiltrated with HA slurry under vacuum
to drive the HA slurry to fill the pores of the PU
foams (700 wm). The HA-saturated foams were then
dried in a freeze dryer (Christ 101541, Germany) and
then sintered at 1,300°C for 4 hours in a furnace
(Lenton UAF15/10, England) using heating rate of
5°C/minute. Finally, the synthetic HA orbital implants
have a microstructure of macro-porous with an av-

erage pore size of about 500 um after sintering.

Surgical methods
Surgical procedure was performed under
general anesthesia. The affected orbit was infiltrated
with 1 ml of 1% lidocaine with adrenaline 1:100,000.
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For enucleation, 360° conjunctival peritomy was
performed. Dissection was carried out through Tenon’s
capsule. The rectus muscles were identified and
detached from the eyeball with # 5/0 double-armed
vicryl suture tags left behind. The two oblique muscles
were cut off. After all surrounding orbital tissues were
completely separated from the eyeball, the optic nerve
was cut using enucleation scissors. The bleeding
point at the optic nerve stump and in the orbit were
cauterized using bipolar cautery. Sizers were used
to approximate the appropriate size of the implant.

For evisceration, 360° conjunctival peritomy
was made. The limbus was stabbed using #11 scalpel
blade, corneal scissors were used to cut along the
limbus and the cornea was removed. An evisceration
spoon was used to separate the iris root and uveal
tissue from the sclera and to remove tissue. Bleeding
points were stopped using bipolar cautery. Residual
uveal tissue was denatured using absolute alcohol.
A relaxing scleral cut was made at the inferomedial
and superolateral scleral wound edge. A posterior
window around the optic nerve at the post-equatorial
area was created using monopolar cautery. Sizers
were used to approximate the appropriate size of
the implant.

A synthetic HA was soaked with gentamicin
solution in a 50-cc syringe and the plunger of the
syringe was pulled to remove the air from the HA
pores. The implant was wrapped with donor sclera
in the enucleation technique. Four small windows
measured 1x3 mm were made about 5-6 mm away
from the vertex. The rectus muscles were reattached
to the windows at the anterior lips to allow vascula-
rization from anterior ciliary arteries to the implant.
Posterior and anterior Tenon’s were closed using
#5/0 vicryl suture. In the evisceration condition, the
implant was placed in the scleral cavity, deep in the
orbit. The sclera wound edge was closed with imbri-

cation technique using #5/0 vicryl suture. Anterior

Vol. 27 No. 1 January-June 2013

Tenon’s was closed using #6/0 vicryl suture in inter-
rupted horizontal mattress fashion. The conjunctiva
was closed by #6/0 chromic gut in continuous
fashion. Conformer was placed and the wound was
held under pressure for three days. Dicloxacillin (250
mg) was prescribed four times daily with pain killers
as needed, topical antibiotics-steroids eye drops were
instilled four times a day and the ointment was
applied at bedtime for one month. The average ocular
movements in 4 dimensions (vertical and horizontal
directions), proptotic value using Hertel exophthal-
mometer and the fornices were measured at 2 weeks,
6 weeks, 6 months and 1 year. The fornix was
interpreted as deep if a standard conformer or cus-
tomized prosthesis could be held in place without

any tension.

Results

Eight patients were men (80%) and two were
women (20%), age range 17-62 years old with mean
age 46.8 years old (SD 15.0). Four patients presented
with painful blind eyes, three with penetrating eye
injuries, two with phthisis bulbi and one with ruptured
descematocele. Eight patients underwent evisceration,
the other two underwent enucleation. Nine patients
were operated on the left eye. The size of synthetic
HA implants were 18 mm in diameter in 6 patients,
20 mm in 3 patients, and 16 mm in one patient
(Table 1). Nine out of 10 patients completed the
schedule period of one year. One was lost to follow-
up after 6 months. At post-operation day 3, all patients
had mild erythematous eyelid swelling, conjunctival
injection, chemosis and slight proptosis. Mild pain-
killers were only needed in early postoperative days,
no severe pain was found. No signs of inflammation,
exposure or extrusion of the implant were observed
at 2 weeks, 6 weeks, 6 months and 1 year. All patients
retained deep fornices to hold conformer or custo-

mized prosthesis without any additional procedures.
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Table 1 Demographic data of patients

Patients, No. (%)

Patient characteristics

Male 8 (80%)

Female 2 (20%)

Mean age: years (SD) 46.8 (15.0)
Procedures

Evisceration 8 (80%)

Enucleation 2 (20%)

Laterality (left:right) 9:1 (90%:10%)

Causes of blind eyes

Painful blind eyes 4 (40%)
Penetrating eye injuries 3 (30%)
Phthisis bulbi 2 (20%)
Ruptured descematocele 1 (10%)
Size of orbital implants
16 mm 1 (10%)
18 mm 6 (60%)
20 mm 3 (30%)

Mean proptotic value was 9.8 mm (SD 1.0) at 2
weeks, 8.1 mm (SD 1.4) at 6 weeks, 6.6 mm (SD 1.2)
at 6 months, and 6.0 mm (SD 1.1) at 1 year. Repeated
measures ANOVA was used to detect the difference
of the proptotic value during 2 weeks to 1 year,
which demonstrated statistical significance, p <0.001.
The mean ocular movement in 4 dimensions
documented was 4.3 mm (SD 1.2) at 2 weeks, 4.8
mm (SD 1.5), at 6 weeks, 44 mm (SD 1.3) at 6
months, and 42 mm (SD 1.0) at 1 year. There was
no statistically significant difference, p = 0.3 (Table
2). Two patients had 3-year follow-up without any
complications (patients 1, 3) (Figure 1). Two patients
had MR imaging at one-year follow-up (patients 2,4)
that showed no vascularization into the core of the
implants (Figure 2). No complication was found in

the current study.

Discussion

Biointegrated orbital implants have more
advantages over the inert orbital implants with few
complications such as migration, exposure’ or
extrusion, since they can be incorporated with the
orbital tissue by fibrovascularization to the core.® Both
PE and HA are mostly used”® Because they are
expensive and not widely available or supported by
NHSO, Thailand, synthetic HA was produced and
supported by the MTEC aiming for availability and
lower expense in domestic use. This study was the
preliminary report to assess the outcome and
complications for their properties. None of the patients
in the current study had any complications. The
success rate was 100% at 1-year follow-up. However,
regarding the orbital volume, the proptotic value
seemed to decrease from 2 weeks to 1 year with
statistically significant difference, p <0.001. Most of
the cases underwent evisceration had less disturbance
to the orbital tissue. However, it has been reported
that the enophthalmos can be corrected by using
injectable calcium hydroxyapatite® There was no
statistically significant difference of the mean ocular
motility at 2 weeks to 1 year, p = 0.3, which can be
explained by the muscle attachment to the wrapped
HA. MRI was performed in 2 cases with no contrast
enhancement to the core of the implant which differed
from other studies.”"® This synthetic hydroxyapatite
orbital implant was fabricated with a mean pore size
<500 um using the polymeric sponge technique.™
The pore size was similar to the original coralline HA
(Bioeye®). (Integrated Orbital Implants, Inc., San Diego,
CA, USA) However, the interconnected pores in the
synthetic HA structure might have a limitation of
impeding fibrovascular tissue ingrowth. Since the
current study did not demonstrate vascularization in
the 2 MRls, the implants might act as inert spherical

materials. A new fabrication technique of novel nano
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FH =36 feet

Figure 2 MRI of the patient at 1-year follow-up showed no vascularization into the core of the implant

hydroxyapatite/-tricalcium phosphate scaffolds may
improve the old fabrication technique.'® Although the
current study showed no vascularization it could be
used safely. The limitations of the current study are
small sample size, and found poor interconnection
of synthetic HA pores. Further study should be
continued in the prospective aspect, using larger

interconnection size, and a larger sample size.

Conclusions
Synthetic HA orbital implants could be used

safely, are more available and could be substituted
for the inert materials with fewer complications to
replace the expensive conventional biointegrated

implants.

Acknowledgement: The authors appreciate the
Biomedical Engineering Research Unit of the
National Metal and Materials Technology Center
(MTEC), the Ministry of Science and Technology of
Thailand for providing the synthetic hydroxyapatite

orbital implants for the current study



Table 2 Hertel exophthalmometry and average ocular movement at 2 weeks, 6 weeks, 6 months and 12 months.

Synthetic Hydroxyapatite Orbital Implant: Preliminary Report in Thailand

Hertel exophthalmometry (mm)

(Right, Left) Average ocular movement (mm)

2 wk 6 wk 6 m 12 m 2 wk 6 wk 6 m 12 m
Pt 1 (LE) - 11,9 12,4 134 - 5 5 45
Pt 2 (LE) 14,10 1510 1510 15,6 2 2 25 3
Pt 3 (LE) 15,13 15,12 15,8 148 5 5 45 425
Pt 4 (RE) 78 510 49 6.10 5 5 425 4.25
Pt 5 (LE) 75 83 85 73 4.75 45 5 45
Pt 6 (LE) 17.11 16.9 18,10 - 5 5 6.75 -
Pt 7 (LE) 15,12 16,14 1511 15,11 55 75 6.75 6.25
Pt 8 (LE) 16,12 15,9 17.9 15,8 3 5 5 425
Pt 9 (LE) 12,10 12,8 124 12,4 5 475 35 3.25
Pt 10 (LE) 13.9 13.4 142 132 45 5 3.75 35

*

underwent enucleation
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Prevalence and Risk Factors of Diabetic
Retinopathy in Diabetic Patients in
Amnatchareon Province

Uraiwan Jamnansiri, M.D.

Abstract
Objective: To study the prevalence and associated factors of diabetic retinopathy in Amnatchareon Province.
Study design: observation study

Medthods: The study was conducted in 11,452 diabetic patients who were examined by using fundus
camera to screen diabetic retinopathy after pupillary dilation with 1% tropicamide. The results were inter-

preted by a general ophthalmologist.

Results: Total of 11.452 diabetic patients (69.34% were women) were included with mean age 60.11 years
(17-100), 49.9% were age more than 60 years. The prevalence of diabetic retinopathy was 7.48% which
consisted of NPDR (non-proliferative diabetic retinopathy) 7.10%, PDR (proliferative diabetic retinopathy)
0.38%. In multivariate analysis, factors associated with diabetic retinopathy were FBS >180 mg/dl (OR=1.68,
95% CI 1.09-2.56), HbA1C >7% (OR=2.44, 95% CI 1.53-3.89), duration of diabetes between 6-10 years and
>10 years (OR=2.51, 95% CI 1.77-3.56 and OR = 3.53, 95% CI 2.39-5.21)

Conclusions: The results showed that the prevalence of diabetic retinopathy with significantly elevated FBS,
HbA1C, duration of diabetes. Early detection is the best way to prevent retinal complication. Thai J Ophthalmol
2013; January-June 27(1): 8-16.

Keywords: diabetic retinopathy, prevalence, risk factors, fundus camera.
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Amnatchareon Hospital, Amnatchareon Province



Thai J Ophthalmol Vol. 27 No. 1 January-June 2013

Original Article/Gwuscuauu

mﬂmmLtavﬂaawuwamama”memmn
20U52 WA Tudalsawnwu Fendn
R UARIRE1T

al32330u 91199975, ..

UNAnn

-]

"i'mnﬂiz JA: LWﬂﬁﬂH"lﬂ’J']N"ﬁﬂ?la\‘m']’J:L'iJ'Wi’J’]uL“iI"WE]ﬂit mauazilafenfiannmg “uwus

ada a

suiiavdsIfe: MIFnEITeBY “ane (observation study)

35 Muswdayan1igunaIeyss MANNNSARNTBNETBLIYINUYNEILNBTRIIIRE U T IUIU
11,452 AU (22,898 #N) éhﬂmimﬂmwﬁwns‘imdwmwaamLmnﬁ%maaimwmmhumQﬂaﬂimﬂwmmaﬁ\[ﬁ%u
miamuéﬁumimﬂmwaamLﬁam‘sﬁmﬂimpﬁﬂmmewul,l,a:a: 'avﬁﬂqaﬁﬁmwaaﬂs: MAAALNANWLINHUNNE
wialinsitadelunsdiiion 2 °i'h<1Lﬂi@i&LLi@hJwhﬁ’m:ﬁﬁaﬁ’ﬂﬂfuﬁwﬁ@uLLimdﬂ

wansAne: s mausiuau 11,452 au Bunde Joear 6934 ulvajengninndt 60 U Jewas 47.9 (81
124t 60.11 1) wunMziwvuitinedsy wmandauay 7.48 1Juszes NPDR (non-proliferative diabetic retino-
pathy) 388z 7.10 581z PDR (proliferative diabetic retinopathy) 388z 0.38 adefifinadon1siinniisiuminu
deadsy wede sreznafithoduwivang wudt 6-10 I uazianndn 10 I (OR=251, 95% CI 1.77-3.56
WAz OR=353, 95% CI 2.39-5.21) fthwiifiszdimaluidan (FBS) 180 mg/dl #ul1) (OR=1.68, 95% CI 1.09-
2.56) SrdUtAaluADn ¢ W (HDA1C) muussauay 7 Jull (OR=2.44, 95% ClI 1.53-3.89)

7u: nmsdnenililaenfiainy “WRUSTUAMEIIUENReYTE Wen AB STAULNANRLULARA TERUUNAAaTY
RR ¢ N uarTsseaMhafuuuniingy Setiun1InsasanIaslussuzisNduastieilasiunisiian1iy
uninfouiinn ey 15 2556; AnsAN-dgureu 27(1): 8-16.

M R Anzwvnudieedse man, anagn, dadendienn wius

ganwus laidinayss lomdiugudn Smirendndot ina1adwluumaiin

Tsswenunagunaeda



10 glyrsns $1usd

A

3

uni
finswennsalivialanasfidasagnueefiasun
wuiistuanIosay 45 Wudouar 62 Tull 2030’
uazimadszanudnsgnaesiiowmvulugivgzes
YsrwmAlneyszanu 6 Suau? nnsAnevedlasams
aanzifsuiuvnuluyssimalng® WUETMUll
AMmzunsndouiila $epas 43.9 Amzwmnudnee
15z wmaiopas 30.7 oﬁ’oﬁumn@ﬂammmmﬁ 6 a1U
aw A LU sz du %wmﬂﬁﬁjﬂaﬂﬁﬁmamm
udeeUsr mande 1.5 §1uAU AMLUInIULEn
U5z mandanuuanseiunuuangulsEang Faus
fauar 18-36"°
Tsawmwmnuwihliiiannzunsndounavasniion
N9 aavaandsaielse ey AAARANDU
wilsivilvisnuealuyszannsialan® uaziiu wweiivinli
fimsuaeiuiiiaUndlugihswmungueny 20-64
P Tapsluastse wmaAaUnfarnwimuasliny
amsluszazusn eansmsazfadudiofing s nw
ABYANINGR (macula) ﬁaﬁunﬁsmiaagaaﬂi: Walay
ai’mguwmﬂuvﬁﬂwv;ﬂﬂu navanlEsunsiidadeingu
meﬂu%?hEJ‘i’Jaaﬁuw%amaa‘lsﬂﬁma:ﬁqnmu wdns
Sheeedss wmandleLalEes wminammﬁ”tyﬁﬂmlﬁ
Spray 50 u,viwamﬁnmaz‘lzjﬁ“ﬁuﬂlmzﬂzﬁhﬂ?uLm””
ﬁoﬁummmaﬁmnsmLLaz%’nwaﬁgnﬁaaﬁunmua::mﬁ
muaniladpiifnasonissuiulseesgivanauguss
2a9nziuidneedsy manld
Tsowenurasiuiaeda  Jeldsandy iineu
15150 IWNTASIUIARTY  YIINNTARNTBINTITILN
v udnaslse men ’Iu;ﬁﬂaﬂmemﬁuﬁumﬁnm
Alsaneu1ag sy uaziBeindn 6 8une Y
PNINEIUIALRTY LﬁaﬁﬂmmmﬁgnLLa:ﬁﬁﬂﬁﬁwaﬁia
MzINUIENeYIE man Lﬁﬁiﬁ@’ﬂﬁﬂlﬁ%’ﬂﬂﬁﬁ%’ﬂm
VNS | Lm:\Lﬁﬁagaﬂﬁznaﬂumimou,mma
Yesiutlade “pasneg Lﬁ'aammﬁ”mfﬂ 1UADLEINDNIT

Submit: January 10, 2013
Final correction: May 8, 2013
Accept for Publication: May 12, 2013

Vol. 27 No. 1 January-June 2013

A5n15AnMI

MsANHLULITELEY “Sina lnenseanvivilewnioy
AldAnInsanzwwEneeys: manliuglae
W 7 81108 TudwmIRsIuNaesL fous f.A 54 -
ng. 55 l¥ndpsanunmwantss maLULAInea (fun-
dus camera: Kowa, Nonmy & D 8M, Japan) Taeene
dUME8 1%tropicamide (mydriacyl, Novatis-Alcon;
Texas, USA) 1 veafautenw Iasciunisusaiiu
(visual acuity) To® Snellen chart Ltﬁadﬁﬂgﬂaamz MeN
%oﬁsguﬂé'a\ﬂumid’mmw (angle of coverage) 30-45
a9A dhanwluvisefinlaswenunafisunis Anausunis
fhanmaadss mandendasfdnoaiilseweuiaszia
NINNNIUAT UATIE '\1Lawwz@ﬂwﬁﬁmwaamﬂmﬂnﬁ
MAMLUINUERYSY mmmwm‘v’nwww&ﬁa
AT BUTULALULITEAUANMNTULTITBIN LI
%u%ﬂs: MANEILLNAN ETDRS g no retinopathy,
mild NPDR (non-proliferative diabetic retinopathy),
moderate NPDR, severe NPDR LL8c PDR (prolifera-
tive diabetic retinopathy)” YJufinwan13fnyssifuas
N5ATIIANAIIULULNBSNARNTBIA NI
Usz men ldun seduthenaluden (fasting blood
glucose) seuthea ¢ W (HbA1C) sedulasiu LDL
(low-density lipoprotien) LLaLA" creatinine Tuidam 210
nrszdeu Sufindluiunlndidesiuiuasannii g
Tosgiaunasliiiu 6 oy Tunsdiian 2 drefianu
quuseldviiuazfumiigunsend

an lun193dw
Annzideyalasld Afinssoun anud Jewuas
Aly Arssrianuuanizeedadsleasld t-test
LARZYNAMNULANANTDIAT A "Juizmwmiu‘[ﬂﬂ‘iﬁ Chi-
square test LRZIATIZHNIANN “WRNUSTEnIneilade
e demaiannziwvaideedss wenlugioe
wvinulaeld multiple logistic regression LL aonau



anugnuazidsnfinadannzimvnudeelss wn ’[uﬁ”ﬁﬂaﬂkmmmm AN e R ETO Pl

adjusted odds ratio e 95% confidential interval i

JLAUANNTRNYU p <0.05

NAaN1SANEN

ﬁg”\phﬂm”mmuﬁ%uw:tﬁﬂuﬁ”’wm U 15273
AU Lﬂuﬁjﬂmmﬁ%’umiﬁmmm 11,452 au Andu3oeas
74.98 Tusuanil lEsumaddeduiliiazsiwmmud
9U5¢ A1 10,595 AULLALENIILILINIULTNA
Usy maauau 857 au Aaldusesas 7.48

NAN5T 1 WUITEAUANNTULTIDBINIE
WwrULinnYsy ﬂmmﬂuﬂﬁammw'ﬂu Huszee
moderate NPDR x1nfl adaiufenas 567 uszey
PDR wu3asay 0.38

5w 2 wuilunguiithswmnuisinne
dinaedsr wen v duwends Sevas 77.2 0y
\afy 56.66+9.06 Jorar 52.3 Fszaziaritheduin
¥ 6-10 T 10fy 8.44+4.43 Sapaz 52.3 SrAULIANG
Tuden (FBS) >180 mg/dl Sasas 30.1 1oy 167+65.86
seutima ¢ W (HbA1C) >7% 3ouas 88.0 Wiw 9.41
+2.37 ediulesiu LDL >100 mg/dl Souas 62.4 Lady
114.50+43.07 WAzAN creatinine TUlAaA <2mg/dl a8
8z 89.3 @A 1.32+0.87 ulunguitlaifinnziuminu
Weedsy wmeamudn winaduwevde Jauas 68.7
91y <40 U Yowar 424 enuiafy 60.39+11.48 sro
naithaduwumiu <5 ¥ Sesas 424 iy 6.46
+436 Jrduthanaluidon (FBS) <120 mg/dl Sowas
331 1oy 1489545568 svdiuiena ¢ ¥ (HbAIC)

Table 1 Diabetic retinopathy grading in diabetic patients
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>10 1 (OR =2.58,95% Cl 2.11-3.16 L8z OR = 3.39,
95% Cl 2.69-4.27) sedutimalution (FBS) 121-140,
141-180 tar >180 mg/dl (OR = 1.64, 95% CI 1.32-
2.04, OR = 1.7295% Cl 1.39-2.12 uay OR = 2.39,
95% Cl 1.95-2.94) sefuthea ¢ 3 (HbAIC) >7%
(OR = 1.94, 95% Cl 1.46-2.57) szsulpsuluidan LDL
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multiple logistic regression WuItlasafifian “wwus

Diabetic Retinopathy Number (cases) percent
No DR 10,595 92.52
Mild NPDR 160 1.39
Moderate NPDR 649 5.67
Severe NPDR 5 0.04
PDR 43 0.38
total 11,452 100

NPDR = non-proliferative diabetic retinopathy
PDR = proliferative diabetic retinopathy
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Table 2 Baseline clinical characteristics according to the presence of retinopathy

DR (N=857 cases) No DR (N=10,595 cases) p-value
number percent Number percent
Sex (n=11,429) <0.001*
Male 190 228 3,321 313
Female 645 772 7,273 68.7
Age (years) (n=11,399) <0.001*
<40 25 3.0 321 3.0
41-50 169 20.0 1,773 16.8
51-60 385 457 3,269 31.0
>60 264 313 5,193 492
Mean (+SD) 56.66 (+9.06) 60.39 (+11.48) <0.001**
Duration of diabetes (years) (n=8,126) <0.001*
<5 140 20.7 3,156 424
6-10 353 52.3 3,086 414
>10 182 27.0 1,209 16.2
Mean (+SD) 8.44 (+4.43) 6.46 (+4.36) <0.001**
FBS (mg/dl) (n=9,184) <0.001*
<120 169 20.7 2,772 33.1
121-140 177 21.7 1,773 21.2
141-180 224 275 2,137 25.6
>180 246 301 1,686 20.1
Mean (+SD) 167 (+65.86) 148.95 (+55.68) <0.001**
HbA1C (%) (n=5,903) <0.001*
<7 58 12.0 1,129 20.8
>7 427 88.0 4,289 79.2
Mean (+SD) 9.41 (¥2.37) 8.69 (+2.18) <0.001**
LDL (mg/dl) (n=6,685) 0.032*
< 100 210 376 2,592 423
> 100 348 62.4 3,535 57.7
Mean (+SD) 114.50 (+43.07) 110.30 (+40.33) 0.019**
Cr (mg/dl) (n=8,805) 0.170*
<2 574 89.3 7,419 90.9
>2 69 10.7 743 9.1
Mean (+SD) 1.32 (+0.87) 1.28 (+1.15) 0.395*

* Pearson chi-square test
** t-test

FBS = fasting Blood Sugar, HbA1C = hemoglobin A1C, LDL= low-density lipoprotein

Cr = creatinine
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Table 3 Univariate logistic regression among diabetic patient with and without diabetic retinopathy

DR No DR Crude OR 95%CI p-value
percent percent

Duration of diabetes (years)

<5 20.7 424 1

6-10 52.3 414 2.58 2.11-3.16 <0.001*

>10 27.0 16.2 3.39 2.69-4.27 <0.001*
FBS (mg/dl)

<120 20.7 33.1 1

121-140 21.7 212 1.64 1.32-2.04 <0.001*

141-180 275 255 1.72 1.39-2.12 <0.001*

>180 30.1 20.1 2.39 1.95-2.94 <0.001*
HbA1C (%)

<7 12.0 20.8 1

>7 88.0 79.2 1.94 1.46-2.57 <0.001*
LDL (mg/dl) < 100 376 423 1

>100 62.4 57.7 1.22 1.02-1.45 0.03*
Cr (mg/dl)

<2 89.3 90.9 1

>2 10.7 9.1 1.20 0.93-1.56 0.17

* p-value <0.05
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Table 4 Multivariate logistic regression among diabetic patient with and without diabetic retinopathy

Crude OR 95%ClI Adjusted OR** 95%Cl p-value

Duration of diabetes (years)

<5 1 1

6-10 2.58 2.11-3.16 2.51 1.77-3.56 <0.001*

>10 3.39 2.69-4.27 3.53 2.39-5.21 <0.001*
FBS

<120 1 1

121-140 1.64 1.32-2.04 1.52 0.98-2.36 0.064

141-180 1.72 1.39-2.12 1.23 0.80-1.89 0.342

>180 2.39 1.95-2.94 1.68 1.09-2.56 0.017*
HbA1C (%)

<7 1 1

>7 1.94 1.46-2.57 244 1.563-3.89 <0.001*
LDL

<100 1 1

>100 1.22 1.02-1.45 1.05 0.78-1.41 0.753
Cr

<2 1 1

>2 1.20 0.93-1.56 1.41 0.88-2.23 0.147

* p-value <0.05
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Prevalence of Diabetic Retinopathy in Golden
Jubilee Medical Center and Associated Risk
Factors

Manassawee Joradoln M.D.

Prakairut Thongphiew M.D., Aranya Romphongarn

Abstract

Objective: To determine the prevalence and risk factors associated with diabetic retinopathy (DR) in Golden

Jubilee Medical Center.

Materials and Methods: A retrospective, hospital-based study was carried out between January and
December 2011. Diabetic patients who were sent to the eye clinic for diabetic retinopathy screening were
included. Retinal examination was performed by ophthalmologists. Grading of diabetic retinopathy was
recorded according to the Early Treatment Diabetic Retinopathy Study (ETDRS). General data, duration of
DM (Diabetes Mellitus), FPG (Fasting Plasma Glucose), HbA1C (glycosylated hemoglobin), blood pressure,

serum lipids, and creatinine were recorded in case record form.

Results: 164 diabetic patients were included. The prevalence of DR was 10.4% (n = 17) which consisted of
nonproliferative DR (NPDR) 9.2% and proliferative DR (PDR) 1.2%. Clinically significant macular edema
(CSME) was found in 1.8% of diabetic patients. duration of diabetes was significantly associated with higher
prevalence of DR. No association was found between the presence of any diabetic retinopathy and age, sex,

blood glucose, blood pressure, serum lipids, or creatinine.

Conclusion: Diabetic retinopathy is one of the common complications of diabetes. The authors found that
diabetic duration was associated with increasing risk of diabetic retinopathy. Regular screening for diabetic
retinopathy should be done to prevent vision-threatening complications. Thai J Ophthalmol 2013; January-
June 27(1): 17-24.

Keywords: diabetic Retinopathy (DR), nonproliferative diabetic retinopathy (NPDR), proliferative diabetic

Retinopathy (PDR), prevalence, risk factors.

No author has a financial or proprietary interest in any material or method mentioned.
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Background

Diabetes mellitus is increasing in prevalence
worldwide. The prevalence among adults age 20-70
year is expected to rise from 285 million in 2010 to
438 million by the year 2030'. In Thailand, the esti-
mated national prevalence of diabetes was 9.6% (2.4
million) in 2003°.

Diabetic complications consist of diabetic retino-
pathy (DR), diabetic nephropathy (DN), coronary
artery disease, cerebrovascular disease, and periphe-
ral arterial disease. According to a study of the Thai-
land Diabetes Registry Project on the vascular com-
plications in long-standing type 2 diabetes’, diabetic
retinopathy is the second leading complication of
diabetes in DM patients (table 1) and the most com-
mon diabetic eye disease”.

In the study conducted by the United Kingdom
Prospective Diabetes Study group (UKPDS)®, a study
of 6 years in 1,919 patients diagnosed with diabetes
mellitus, it was found that development of retinopa-
thy (incidence) was strongly associated with baseline
glycaemia, glycaemic exposure over 6 years, and

higher blood pressure. In those who already had

retinopathy, progression was associated with older
age, male sex, and hyperglycaemia (as evidenced by
a higher HbA1C). The result of this study was corre-
lated with other epidemiologic studies®”.

The studies on diabetic retinopathy in Thailand
mostly have involved clinics based in university or

872 There were a few studies in

provincial hospitals
community hospitals in rural areas”'. Golden Jubilee
Medical Center is a new secondary care hospital in
a suburban area, near Bangkok. Because of this
different background, we conducted a study to find
out the prevalence of diabetic retinopathy in diabetes
patients in our eye clinic. The purpose of the present
study was to determine the prevalence of diabetic
retinopathy and to find out the relationship between

associated risk factors and its complications.

Materials and Methods
The study included 164 diabetic patients who
were examined consecutively at the eye clinic from
January to December 2011. The medical records were
reviewed retrospectively at the end of the 1-yr pe-

riod. All diabetic patients received a comprehensive

Table 1 Prevalence of diabetic complications in long-term DM and short-term DM patients.

Long-DM (N = 2244) Short-DM (N = 7040) p-value
Diabetic retinopathy 50.3% 24.2% <0.001
Diabetic nephropathy 62.9% 45.7% <0.001
History of foot ulcer 9.9% 4.7% <0.001
Amputation 3.5% 0.9% <0.001
PAD 7.4% 2.8% <0.001
CAD 14.5% 6.2% <0.001
Stroke 6.4% 3.8% <0.001

PAD, peripheral arterial disease; CAD, coronary artery disease.
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eye examination routinely, composed of visual acui-
ty, refraction, intraocular pressure measurement, slit
lamp biomicroscopic examination, and fundus exami-
nation with papillary dilatation by 1% tropicamide in
order to examine diabetic retinopathy in detail.

Retinopathy was considered present if any
characteristic lesion as defined by the Early Treat-
ment Diabetic Retinopathy Study severity scale 14
was present: microaneurysms (MA), hemorrhages,
cotton wool spots, intraretinal microvascular abnor-
malities (IRMA), hard exudates (HE), venous bead-
ing, and new vessels. Grading of diabetic retinopa-
thy was recorded according to the “gold standard”
Early Treatment Diabetic Retinopathy Study (ETDRS)™.
The primary outcomes for this study were defined
on the basis of the severity scores. Retinopathy se-
verity was categorized as minimal nonproliferative
diabetic retinopathy (mild NPDR), moderate nonproli-
ferative diabetic retinopathy (moderate NPDR), se-
vere nonproliferative diabetic retinopathy (severe
NPDR), very severe nonproliferative diabetic retin-
opathy (very severe NPDR) and proliferative diabetic
retinopathy (PDR). Macular edema was defined as
present and absent of clinically significant macular
edema (CSME).

The case record form consisted of general data
(age. sex, duration of diabetes), laboratory findings
(fasting plasma glucose, glycosylated hemoglobin

(HbA1C), blood pressure, total cholesterol, trigly-
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ceride, HDL, LDL, and creatinine) and diabetic retino-
pathy grading.

This study was approved by the Mahidol Univer-
sity Institutional Review Board (MU-IRB).

Statistical Analysis

Descriptive analysis, using standard statistical
methods, was performed. Differences in mean val-
ues of studied variables were compared through
student t-test with 0.05 level of significance. The crude
Odds Ratio (OR) was calculated to define each
associated factor with diabetic retinopathy, then con-
founding factors were adjusted to determine the
associated factors with diabetic retinopathy. Statisti-
cal analysis was performed using SPSS software
version 18 (SPSS, Inc., Chicago, IL).

Results

The study was conducted on 164 diabetic
patients of which 56.7% were male and 43.3% were
female (Table 2). Of those, 86 (52.4%) were aged 60
years or above and mean age was 59.34 + 9.76
years. Clinical characteristics of diabetes patients ac-
cording to diabetic retinopathy status are provided
in Table 3.

Of the 164 diabetic patients, retinopathy was
present in 10.4% (95% confidence interval: 6.5-16.1).
Nonproliferative diabetic retinopathy was present in
9.2% (95% confidence interval: 5.5-14.6). Prolifera-

Table 2 Age and sex of patients in the diabetic clinic of Golden Jubilee Medical Center.

Age (Year) Male Female Total
30-40 2 2 4
41-50 20 12 32
51-60 30 15 45
61-70 31 32 63
>70 10 10 20
Total (%) 93 (56.7) 71 (43.3) 164 (100)
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Table 3 Clinical characteristics of diabetic patients in this study.

Characteristics All DM Patients Patients P Women Men P
patients without DR with DR value* with DR with DR Value'
(N = 164) (N = 147) (N =17) (N =8) (N=09)
FPG (mg/dl) 142.3 (42.05) 1415 (41.05) 148.3 (49.89) 053 1752 (61.15) 124 (16.5) 0.03
HbA.C (%) 7.1 (1.24) 7.0 (1.23) 7.4 (127) 021 82 (1.45) 6.7 (0.46) 0.01
SBP (mmHg) 1343 (17.15) 1343 (16.29) 1342 (2327) 098 1253 (15.56) 1422 (26.79) 0.14
DBP (mmHg) 785 (9.89) 783 (962)  80.1 (1201) 048 756 (928) 84.1 (13.18)  0.15
Total cholesterol  176.7 (44.69)  177.7 (44.65) 169.2 (45.46) 046 1882 (40.34) 1521 (44.71) 0.10
(mg/dl)
Triglycerides 1376 (61.93) 136.1 (54.02) 1225 (51.18) 032 1294 (53.16) 116.3 (51.35)  0.61
(mg/dl)
LDL (mg/dl) 101.8 (36.72) 1024 (37.43) 974 (31.32) 060 1032 (29.7) 92.2 (33.37)  0.49
HDL (mg/dl) 52.2 (13.41) 521 (13.69)  51.3 (11.33) 0.82 547 (10.12) 482 (11.99) 0.25
Creatinine 1.0 (1.17) 1.0 (1.23) 0.9 (0.58) 0.74 0.8 (0.15) 1.0 (0.8) 0.50
(mg/dl)

FPG = fasting plasma glucose; HbA,C =hemoglobin A,C; SBP = systolic blood pressure; DBP = diastolic blood pressure; LDL = low-

density lipoprotein; HDL = high-density lipoprotein. Data presented are means (standard deviations)

P value* for the difference in characteristics by DR status, based on t-test. P value' for the difference in characteristics by gender,

based on t-test.

Table 4 Prevalence and severity of diabetic retinopathy and clinically significant macular edema in diabetic patients.

21

Severity All DM 95%Cl Women 95%Cl Men 95%Cl
patients with DM with DM
(N=164),% (N=71),% (N=93),%
Any DR 10.4 (6.5-16.1) 4.9 (2.3-9.5) 55 (2.8-10.2)
Retinopathy grade
None 89.6 (83.9-93.5) 384 (31.1-46.1) 51.2 (43.6-58.8)
Mild 6.1 (8.2-1.1) 3.1 (1.1-7.1) 3.1 (1.1-7.1)
Moderate 1.2 (0.1- 4.6) 0.6 (0.01-3.7) 0.6 (0.01-3.7)
Severe 1.8 (0.4-5.5) 0.6 (0.01-3.7) 12 (0.1-4.6)
PDR 1.2 (0.1-4.6) 0.6 (0.01-3.7) 0.6 (0.01-3.7)
CSME 1.8 (0.4-5.5) 0.6 (0.01-3.7) 12 (0.1-4.6)

DR = diabetic retinopathy, CSME = clinically significant macular edema.
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tive diabetic retinopathy was present in 1.2% (95%
confidence interval: 0.1-4.6). Clinically significant
macular edema was present in 1.8% (95% confi-
dence interval: 0.4-5.5) (Table 4).

Risk factors associated with diabetic retinopa-
thy

No significant associations were found between
the presence of any diabetic retinopathy and gen-
der, fasting plasma glucose, HbA1C, blood pressure,
serum lipids, and creatinine from logistic regression
analyses and two-way analysis of variance among
164 patients (Table 5).

Table 6 shows the relationship of diabetic retino-
pathy severity to diabetes duration. Mean diabetic
duration was 5.64 years (95% confidence interval
4.80-6.48). From statistical analysis, the prevalence
of diabetic retinopathy was correlated significantly
with longer duration of diabetes (OR 9.64, 95% con-
fidence interval 1.79-51.89 for the duration of 11-15
years and OR 16.87, 95% confidence interval 2.78-
102.20 for the duration >15 years). No significant
associations were found between the duration of 5-
10 years and diabetic retinopathy when compared
with duration of diabetes of less than 5 years (OR
3.42, 95% confidence interval 0.95-12.30).

Vol. 27 No. 1 January-June 2013

Discussion

The present study provides an estimate of
diabetic retinopathy prevalence in diabetic patients
in the eye clinic of Golden Jubilee Medical Center, a
suburban secondary care hospital near Bangkok.
Diabetic retinopathy was found in 10.4% (NPDR 9.2%
and PDR 1.2%). Clinically significant macular edema
(CSME) was found in 1.8%. The prevalence of dia-
betic retinopathy in the present study was lower than
the prevalence in the diabetic registry project'®, which
found the prevalence of diabetic retinopathy to be
31.4% (NPDR 22% and PDR 9.4%). The Thailand
diabetes registry project was carried out in the dia-
betic clinics of 11 tertiary centers (N = 7119), but the
present study was performed in one center with
smaller sample size (N= 164). Thus, our study might
underestimate the real prevalence of diabetic retino-
pathy.

The prevalence of diabetic retinopathy in
Prachuabkirikan Hospital,"® which is a provincial-hos-
pital, was 8.8% compared with 1.2% in the present
study.This may be because the tertiary centers and
provincial hospitals would have higher prevalence of
PDR'"?*° which were more serious than NPDR be-

cause they accept patients who have been referred

Table 5 Relation of Any Diabetic Retinopathy to clinical characteristics among 164 diabetic patients.

Characteristics Odds ratio 95% CI

Gender 0.84 0.30-2.31

Fasting Plasma Glucose (FPG) 1.62 0.57-4.62
HbA1c 3.31 0.73-15.08
Systolic Blood Pressure (SBP) 0.81 0.29-2.32
Diastolic blood pressure (DBP) 0.95 0.26-3.55
Total cholesterol 1.02 0.37-2.82
Triglycerides 0.91 0.33-2.52
LDL-cholesterol 0.41 0.14-1.23
HDL-cholesterol 1.36 0.50-3.74
Creatinine 2.04 0.40-10.35
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Table 6 Relationship of DR severity to diabetic duration.

Diabetes Diabetic Retinopathy Severity
duration No Diabetic NPDR PDR
Retinopathy

No. %(95%Cl) No. %(95%Cl) No %(95%Cl)
<5 yr 90 549 (47.2-62.3) 4 24 (0.7-6.3) 0 0
5-10 yrs 46 28.1 (21.7-35.4) 7 4.3 (1.9-8.7) 0 0
11-15 yrs 7 4.3 (1.9-8.7) 3 1.8 (0.4-5.5) 0 0
>15 yrs 4 24 (0.7-6.3) 1 0.6 (0.01-3.7) 2 1.2 (0.1-4.6)

NPDR = nonproliferative diabetic retinopathy, PDR = proliferative retinopathy.

for treatment.

However, the findings in present study are simi-
lar to those of the Beaver Dam Eye Study”' that
10.2% of patients newly diagnosed with NIDDM had
signs of retinopathy, 2% had clinically significant
macular edema, and there was no case of prolifera-
tive retinopathy. It could reflect the selection bias for
the patients in the new established hospital (our eye
clinic was established 3 years ago). So, the result
was similar to the newly diagnosed diabetic group.

According to the Thailand diabetes registry
project’®, the associated risk factors were duration
of diabetes, HbA1c level, systolic BP and diabetic
nephropathy similar to the study of Maharat-Nakhon-
Ratchasima Hospital””. The only risk factor associated
with diabetic retinopathy in the present study was
longer duration of diabetes. We found no significant
associations with the presence of any diabetic
retinopathy other than the duration of diabetes. The
failure to show this may be because of reduced
power in our study, which was smaller and had a
lower prevalence”?".

Diabetic retinopathy could lead to vision-threat-
ening diabetic complication. To reduce blindness from
diabetic retinopathy, the patients should have health
education for eye examination by ophthalmologists™?°.

As a result, the ophthalmologists should inform their

patients about the importance of the relationship of
diabetes duration and the severity of diabetic retino-
pathy.

In conclusion, regular screening for diabetic
retinopathy and more intensive management of
associated factors should be done to reduce threats

to vision in diabetic retinopathy cases.
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Self-reported Visual Perception Satistaction and
Related Factors
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Abstract

Objective: To estimate the association and magnitude of self-reported visual perception satisfaction to the

age group, gender, occupation and visual acuity of the adult Thai population over 20 years old.

Methods: Data from the cross-sectional population-based study in a national survey of visual impairment in
Thailand, conducted in 2006-2007, were used. Population samples came from villages selected by systematic
random sampling from 21 provinces and Bangkok. Of the 18,474 subjects who were 20 years old and older,
all had a health history interview and complete eye examination for visual acuity with and without eye
glasses, auto-refraction, intraocular pressure measurement, and anterior and posterior segment examination.
Fundus pictures were also taken. All subjects were requested to answer questions about satisfaction with
their visual perception. The subjects with eye diseases or suspected of eye diseases were referred to

provincial or regional hospitals for definitive diagnosis and proper treatment.

Results: Out of 14,658 samples with completed data, it was found that the prevalence of good distance
visual acuity (VA >20/70) of the better eye was 88.3%, 3.9% had VA <20/70 -10/200, and 7.8% had a VA
<10/200. Regarding self-reported visual perception satisfaction, 3.6% of subjects reported no visual problem,
51.1% had minimal problem, 33.5% had moderate and only 11.8% had severe problems. There was signifi-
cant association of self reported visual perception satisfaction and presenting visual acuity of the better eye
with magnitude of association 0.230, p=0.000. According to multiple logistic regression analysis (MLG), the
adjusted odds ratio (AOR) increased with the level of visual acuity of the better eye. The pattern was the
same with aging. The magnitude of association was 0.209 but the AOR was in the reverse direction. The
maximum AOR was found in the age range 20-39 years and then it started to decline. The exception was in
the age group of 90 years and over due to inadequate sample size. There was also significant association of
self-reported visual perception satisfaction and occupation with a magnitude of 0.55, p <0.0001. In final

analysis with MLG, only the civil / state enterprise employees had statistically significant AOR. When the self-
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reported visual perception satisfaction responses were arranged into satisfied and unsatisfied categories,
students and house-workers had the least percentage of good self-reported visual perception satisfaction

(only 47.5% and 49.4%) respectively. Gender played no significant role in visual perception satisfaction.

Conclusion: The factors that related to self-reported visual perception satisfaction were presenting visual

acuity of the better eye, age, and occupation. Thai J Ophthalmol 2013; January-June 27(1): 25-35.

Keywords: Self-reported visual perception satisfaction, national survey of visual impairment, Thailand
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Introduction

Almost all of the previous studies about visual
acuity and visual impairment'® had the same results,
that visual impairment increased with the population’s
age. These reports grouped the population by using
the presenting visual acuity measured by health per-
sonnel. In daily life, some people with poor visual
acuity can maintain their independent living. There
were few reports about satisfaction of visual per-
ception in the population group with poor visual acuity,
which can be explained as daily visual perception is
different from formal visual acuity measurement which
uses high-contrast letters on a brightly illuminated
background. To evaluate the visual function, the most
common test used is the 25-item National Eye Insti-
tute Visual Function Questionnaire (NEI VFQ 25)>%.
In Thailand, visual function evaluations for cataract’
and refractive surgery'® were designed; however, they
were not widely accepted in clinical practice. It was
known that visual impairment is a risk factor for

morbidity especially in the elderly and is often
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screened by health workers rather than self-reported".
For health administrators and policy makers, knowing
a population’s visual perception will help to provide
better healthcare according to their needs, age, gender

and occupation.

Materials and methods

Data from a cross sectional population based
survey on visual impairments (blindness, low vision)
in Thailand in the year 2006-2007" were used. The
data set for this study was 21,711 samples from
villages selected by systematic random sampling from
21 provinces in every part of Thailand and Bangkok.
The subjects were interviewed and had complete
eye examination including visual acuity with and with-
out eye glasses, auto-refraction, intraocular pressure
measurement, and anterior and posterior segment
examination. Fundus pictures were also taken. The
subjects with eye diseases or suspected eye
diseases were referred to provincial or regional hos-

pital for definite diagnosis and proper treatment.
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18,474 subjects who were 20 years old and older
were requested to answer the questions of satisfaction
in their visual perception. Subjects with incomplete
data were excluded.

To determine visual impairments, criteria from
World Health Organization (WHO)" were used for
Blind (Bl) and Low Vision (LV). Blindness is defined
as best corrected visual acuity less than 3/60 or 20/
400 and / or visual field of less than 10 degrees.
Low Vision is defined as best corrected visual acuity
better than 3/60 or 20/400 and less than 6/18 or 20/
70. Visual perception was subjectively classified™ as
no problem, minimal problem, moderate problem,

severe problem as given in Table 1

Table 1 Visual loss classification™

Vol. 27 No. 1 January-June 2013

Percentage, multiple logistic regression, Chi
square test and adjusted odds ratio were statistical

procedures used to analyze the data.

Results

Out of 14,658 participants with complete data
(Table 2), it was found that the prevalence of good
distance visual acuity of the better eye (VA >20/70)
was 88.32%, VA <20/70-10/200 was 3.92% and <10/
200 was 7.76% (Table 3). Self-reported visual per-
ception satisfaction indicated that 3.6% of subjects
had no visual problem, 51.1% had minimal problems,
33.5% had moderate problems and only 11.8% had

severe problems (Table 4). Self-reported visual

Visual loss in BOD

No visual loss

Visual acuity
20/20 - 20/40

<20/40 - 20/63
20/80 - 20/160
less than 20/200

Central stable and maintain

Minimal visual loss
Moderate visual loss
Severe visual loss

Uncertain visual loss

Table 2 Number of survey population and population with complete data in various age groups

Age range Survey population samples Population samples with complete data
(years) Male Female Total Male Female Total
20-29 241 544 785 135 276 411
30-39 624 1,582 2,206 360 936 1,296
40-49 1,582 3,089 4,671 1,224 2,504 3,728
50-59 1.691 3,193 4,884 1,389 2,731 4120
60-69 1,285 2217 3,502 1,085 1,915 3,000
70-79 820 1,224 2,044 713 1,072 1,785
80-89 152 199 351 125 182 307
90-98 6 8 14 4 7 11
Total 6,401 12,056 18,457 5,035 9,623 14,658
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Table 3 Presenting visual acuity of better eye, age group and gender of samples with complete data

Age group Presenting visual acuity of better eye Total
(years) 20/20-20/40 20/50-20/70 < 20/70 -10/200 <10/200
M F M F M F M F Number | Percent
20-29 115 37 10 9 2 11 8 276 411 2.80
30-39 314 816 30 76 4 10 12 34 1,296 8.84
40-49 1104 | 2,207 88 230 6 30 26 37 3,728 2543
50-59 1,057 1,976 252 607 21 50 59 98 4,120 28.11
60-69 566 846 346 726 59 116 114 227 3,000 20.47
70-79 186 234 286 455 88 117 153 266 1,785 12.18
80-89 17 31 44 68 28 33 36 50 307 2.09
90 and over 0 1 0 2 1 0 3 4 11 0.08
Total 9,689 (66.1%) 3,257 (22.22%) 574 (3.92%) 1,138 (7.76%) 14,658 | 100.00
Table 4 Self-reported visual perception satisfaction in various occupations and genders
Occupation Satisfied Not satisfied Total
No problem Minimal Moderate Severe
problem problem problem
Male | Female | Male |Female | Male |Female | Male |Female | Male | Female

House worker 10 7 252 1566 | 210 1,157 109 466 581 3,260
Agriculture worker 90 83 895 1373 | 648 919 207 281 1,840 | 2,656
Factory worker 3 2 15 34 7 16 2 6 27 58
Employee 102 108 715 1,010 | 413 596 134 184 1364 | 1,898
Civil / State enterprise 14 17 212 237 107 98 29 21 362 373
employee

Fisherman 0 3 201 397 108 223 36 74 345 697
Student 5 7 107 192 74 162 44 64 230 425
Priest 4 - 80 - 50 - 21 - 155 -
No work (Unemployed) 4 8 73 130 40 84 16 32 133 254
Total 232 299 | 2550 | 4939 | 1657 | 3,255 598 1,128 5037 | 9,621
Grand total 531 7,489 4912 1,726 14,658
Percent 3.60% 51.10% 33.50% 11.80% 100%

29



30 Supaluk Raiyawa, Watanee Jenchitr

perception satisfaction and good presenting visual
acuity of the better eye were correlated (Table 5). As
indicated in Table 6, the students and house-work-
ers had the lowest percentage of self-reported good
visual perception satisfaction (only 47.5% and 49.4%
respectively) followed by priests 54.2%, agriculture
workers 54.3%, fishermen 57.7%, employees 59.3%,
factory workers and civil / state enterprise employees
had the highest self-reported visual perception
satisfaction of 63.5% and 65.3%. For every ten years
increase in the age group, there was lower visual
perception satisfaction (Table 7). Gender did not show
significant difference in self-reported visual perception
satisfaction (Table 8).

Using multiple logistic regression to analyze
self-reported visual perception satisfaction and fac-
tors of visual acuity of the better eye, age group,
occupation and gender, the results in Table 9 show
that good presenting visual acuity of the better eye
had significant association with self reported visual
perception (Linear by Linear association, p <0.0001),
with a magnitude of 0.230, p<0.001 (Chi-Square,
ordinal by ordinal Kendall Tau-b). Stratified analysis
by multiple logistic regression yielded advancing
adjusted odds ratio (AOR) with increasing good visual
acuity of the better eye from 1.26 (95% ClI 1.01,
1.57), 2.04 (95% CI 1.76, 2.37) and 3.18 (95% CI

Vol. 27 No. 1 January-June 2013

2.76, 3.68) respectively and all at p <0.0001.

For occupation, self-reported visual perception
satisfaction was significantly best with the civil / state
enterprise employees and worst in the group of stu-
dents when controlled for factors visual acuity of the
better eye, gender, and age. These differences were
significant (Chi-Square, ordinal by ordinal, p=0.000)
and magnitude of association was 0.55 (p <0.0001,
ordinal by ordinal Kendall Tau-b). In final analysis by
multiple logistic regression only the civil / state
enterprise employees and students had statistically
significant AOR of 1.33 (95% CI 1.11, 1.58; p =0.002)
and 0.83 (95% CI 0.69, 0.98; p = 0.032) respectively.

For increasing age, self-reported visual percep-
tion satisfaction was worse with increasing age and
was significant (Linear by Linear association, p
<0.0001). The magnitude of association (ordinal by
ordinal Kendall Tau-b) was 0.209 at p <0.001. It was
clear that age group played a significant role affecting
self-reported visual perception satisfaction. Compared
to age group of 20-29, it was found that people in
the age group of 30-39 had the best self-reported
visual perception satisfaction but not statistically
significant with an AOR 1.09 (95%CI 0.84, 1.41), p =
0.53. Visual dissatisfaction increased with age. Men
had slightly higher self-reported visual perception

satisfaction than women but after controlling for

Table 5 Self-reported visual perception satisfaction and presenting visual acuity of better eye (VA)

Presenting visual acuity Self-reported visual perception Total
of better eye (VA) No Minimal Moderate Severe
problem problem problem problem

20/20- 20/40

457 (4.7%)

5559 (57.4%)

2,961 (30.6%)

712 (7.3%)

9,689 (66.10%)

Worse than 20/40-20/70 62 (1.9%) | 1.430 (43.9%) | 1258 (38.6%) | 507 (15.6%) | 3.257 (22.22%)
Worse than 20/70 - 10/200 | 2 (3%) 186 (32.4%) 224 (39.0%) | 162 (28.2%) 574 (3.92%)
Worse than 10/200 10 (9%) | 314 (27.6%) 469 (412%) | 345 (30.3%) | 1.138 (7.76%)

Total

531 (3.6%)

7.489 (51.1%)

4,912 (33.5%)

1,726 (11.8%)

14,658 (100%)




Table 6 Self-reported visual perception satisfaction among various occupations

Self-reported Visual Perception Satisfaction and Related Factors

Occupation Number of Percent Number of Percent Number of Percent of
samples samples samples in | samples in
with without various various
satisfaction satisfaction occupation | occupation
House worker 1,899 49.44 1,942 50.56 3,841 26.20
Agriculture worker 2,441 54.29 2,055 45.71 4,496 30.67
Factory worker 54 63.53 31 36.47 85 0.58
Employee 1,935 59.32 1,327 40.68 3,262 22.25
Civil / State 480 65.31 255 34.69 735 5.01
enterprise employee
Fisherman 601 57.68 441 42.32 1,042 7.11
Student 311 4748 344 52.52 655 447
Priest 84 54.19 71 45.81 155 1.05
No work 215 55.56 172 44.44 387 2.64
(Unemployed)
Total 8,020 56.31 6,638 43.69 14,658 100.00

Table 7 Self-reported visual perception satisfaction in various age groups

Age group Self-reported visual perception Total samples in
(years) No problem | Minimal problem | Moderate problem | Severe problem |Various age group
20-29 51 (12.41%) 253 (61.55%) 76 (18.49%) 31 (7.54%) 411 (2.80%)
30-39 143 (11.03%) 848 (65.43%) 263 (20.29%) 42 (3.24%) 1,296 (8,84%)
40-49 150 (4.02%) 2,145 (57.54%) 1,166 (31.28%) 267 (7.16%) 3,728 (25.43%)
50-59 98 (2.38%) 2,135 (51.82%) 1,436 (34.85%) 451 (10.95%) 4,120 (28.11%)
60-69 59 (1.97%) 1,352 (45.06%) 1,131 (37.7%) 458 (15.27%) 3,000 (20.47%)
70-79 26 (1.45%) 664 (37.2%) 717 (40.17%) 378 (21.17%) 1,785 (12.18%)
80-89 4 (1.30%) 89 (28.99%) 118 (38.44%) 96 (31.27%) 307 (2.09%)
90 and over - 3 (27.27%) 5 (45.45%) 3 (27.27%) 11 (0.08%)
Total 531 (4.32%) 7,489 (46.85%) 4,912 (33.33%) 1,726 (15.48%) 14,658 (100.00%)

Table 8 Self-reported visual perception satisfaction and gender
Sex No problem Minimal problem | Moderate problem | Severe problem Total
in seeing in seeing in seeing in seeing
Female 299 (2.04%) 4,940 (33.70%) 3,256 (22.21%) 1,128 (7.70%) 9,623 (65.65%)
Male 232 (1.58%) 2,549 (17.39%) 1,656 (11.30%) 598 (4.08%) 5,035 (34.35%)
Total 531 (3.62%) 7,489 (51.09%) 4912 (33.51%) 1,726 (11.78%) | 14,658 (100.00%)
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Table 9 The association of self-reported visual perception satisfaction and VA, occupation, age group and gender

in population with 95%CI

Factors Number | Percent | Statistic/ Magnitude of Association, | Stratified analysis by
P value P-value / or Crude odd Multiple Logistic
ratio with 95% ClI Regression AOR &
95%Cl, P value
VA* 14,658 100.0 Pearson Chi- square 0.230, P <0.000 (Kendall 1.26 (95%Cl 1.01, 1.57),
<10/200 1,138 7.8 (Linear by linear Tau-b, ordinal by ordinal) P <0.000
<20/70-10/200| 574 39 association)/ 2.04 (95%Cl 1.76, 2.37),
<20/40-20/70 3,257 224 P <0.000 P <0.000
20/20-20/40 9,689 66.1 3.18 (95%Cl 2.76, 3.68),
P <0.000
Occupation 14,658 100.0 Pearson Chi- square 0.55, P <0.000 1
House worker | 3,841 26.20 (Linear by linear (Kendall Tau-b, ordinal 0.10 (95%CI 0.91, 1.09),
Agriculture 4,496 30.67 association)/ by ordinal) P =0.918
worker P <0.000 0.96 (95%CI 0.60, 1.52),
Factory 85 0.58 P=0.855
worker 0.99 (95%CI 0.90, 1.11),
Employee 3,262 2225 P=0.918
Civil/State 735 5.01 1.33 (95%Cl 1.11, 1.56),
enterprise P=0.002
Fishermen 1,042 7.11 1.08 (95%CI 0.62, 1.24),
Students 655 4.47 P=0.278
Priests 155 1.05 0.83 (95%CI 0.69, 0.98),
Unemployed 387 2.64 P=0.032
0.08 (95%CI 0.62, 1.24),
P=0.460
1.06 (95%CI 0.85, 1.32),
P=0.584
Age group 14,658 100.0 Pearson Chi- square 0.209, P <0.001 1
20-29 years 411 2.80 (Linear by linear (Kendall Tau-b, 1.09 (95%CI 0.84, 1.41),
30-39 years 1,296 8.84 association), P <0.000 | ordinal by ordinal) P=0.528
40-49 years 3,728 2543 0.51 (95%CI 0.41, 0.65),
50-59 years 4,120 28.11 P <0.000
60-69 years 3,000 2047 0.42 (95%CI 0.33, 0.53),
70-79 years 1,785 12.18 P <0.000
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Table 9 The association of self-reported visual perception satisfaction and VA, occupation, age group and gender

in population with 95%CI (cont.)

Statistic/

P value

Factors Number | Percent

Magnitude of Association, | Stratified analysis by
P-value / or Crude odd

ratio with 95% ClI

Multiple Logistic
Regression AOR &
95%Cl, P value

80-89 years 307 2.09

>90 years 11 0.08

0.38 (95%CI 0.30, 0.48),
P <0.000
0.33 (95%Cl 0.26, 0.42),
P <0.000
0.25 (95%Cl 0.18, 0.35),
P <0.000
027 (95%CI 067, 1.67),
P=0.063

14,658
5,035
9,623

Sex 100.0 Pearson Chi- square

Male 34.35 P=0.1, not significant

Female 65.65

;
1.08 (95%CI 0.01, 1.16),
P=0.058

* VA=Presenting visual acuity of better eye

factors of presenting visual acuity of the better eye,
occupation and age, this was not significant with an
AOR 1.06, 95%CI 0.10, 1.16, p = 0.58).

From Table 10, Thai subjects had 54.71%

visual perception satisfaction.

Discussion

Since the aging population is increasing, the
needs and subsequent programs for maintaining daily
life activities and quality of life have to be ascer-
tained for each population group with declining
vision. The information regarding individuals’ satis-
faction in visual perception will be valuable to the
health sector to provide assistance correspondingly
and relevantly to their needs. Age is a prominent
factor in decreased visual perception due to the onset
of presbyopia, cataract and age-related macular de-

generation'®. Other variables such as visual acuity,

visual field® and eye diseases are known factors
causing poor visual perception. Additionally educa-
tion and contrast sensitivity’ are also contributing
factors for visual perception. Self-reported visual im-
pairment among middle-aged individuals is associ-
ated with fair self-rated health and low availability of
informal social support or unmet needs for basic
eye care'®. Some activities, like motor cycling and
automobile driving, are infrequent in rural women or
the group of house workers which mostly are women,
so they do not look for any instruments or treatment
to improve their vision. The prevalence of self-re-
ported visual perception satisfaction in this group
was low and associated with poor distant and near
VA. The other explanation for not looking for visual
aids is that their work only required nearsightedness.
An African study found that impairment of near

vision was found to create a higher burden of func-
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Table 10 Self-reported visual perception satisfaction of subjects over 20 years old into two categories

Self-reported visual Visual perception Visual perception Total
perception satisfaction dissatisfaction satisfaction

No problem in seeing 0 531 531
Minimal problem in seeing 0 7,489 7,489
Moderate problem in seeing 4912 0 4912
Severe problem in seeing 1,726 0 1,726
Total 6,638 (45.29%) 8,020 (54.71%) 14,658

tional disability than that of farsighted vision.”® The
last explanation for the lowest visual acuity in the
house worker group might be due to their being the
lowest socioeconomic group and eye glasses were
unaffordable. In addition, their poor functional per-
formance'® may be due to poor visual acuity such
that they could not work outside their houses to
earn income.

From this study, the most satisfaction in visual
perception was in the group of civil / state enterprise
employees which may be due to their higher educa-
tion, and easier access to healthcare and eye glasses.
The priest group had high satisfaction in their visual
perception which may be due to their following the
teaching of middle way of life by The Lord Buddha
such that they are not used to complaining or are
not dissatisfied with their daily living.

Problems with self-reported visual perception
satisfaction or functional visual acuity in adults cause
many difficulties, not only physical but also mental
and emotional”?®. These individuals need familial and
community support. As the incidence of people
living with poor vision is increasing due to aging,
understanding the relationship between vision and
participation in meaningful activities has important
implications'®. Both self-reported and performance-
based measures seem to complement each other in
providing useful information about physical limita-

tions.”

Our results might help the health administrator
and policy maker to understand more about visual
perception of Thai population and be able to provide
appropriate facilities to them so that they can have a

better quality of life.

Conclusions

1. For visual acuity, self-reported visual per-
ception satisfaction associated significantly with good
presenting visual acuity of the better eye when con-
trolled for gender, age, and occupation. Better VA
correlated with better self-reported visual perception
satisfaction.

2. Regarding occupation, self-reported visual
perception satisfaction was significantly better with
the civil / state enterprise employees and worst in
the group of students when controlled for factors
such as presenting visual acuity of the better eye,
gender, and age.

3. Age group played a significant role affecting
self-reported visual perception satisfaction. The older
the age group, the more complained of visual
dissatisfaction.

4. Gender had no association with self-reported
visual perception satisfaction when controlled for
factors of presenting visual acuity of the better eye,

occupation and age.
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aulsn wet AMD
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hydrostatic pressure fazfintuludupasaudausn?
Fo ansnfufulFanmIunasasrNaTILNTBIARTRLG
o L‘fluagjmaamaamﬁaﬂwﬁaﬂﬁé’amﬁnmzs Tuauedinng
Snndeamessouiulifinasemaasuuladlaq aa
Funos0us

wwieiugiegannda “sxwiia PCV fiwui
Aau usvArBNTINEFe PDT wazdnisweinsailse
ﬁﬁniwﬁjﬂmwmw%’mﬁau’lu@ 9918 (AMD) **' fuiilas
N1RNNEND mwmaﬂsmgmmwﬁ’m”‘amﬁm PCV Hau
AnUndafiiatuluvanalientestunnsouRLa93 N
AMILITBNTUARIELRNINTUNTAULNG MIShENEe
wigasifiu PDT derilianuvuizasaasssdanading
WAesaulnAxnTusaldnan? Tusnusdigiaelsaganm
ﬁm""au’[ug 9978 (AMD) SNUANMEMUTYTURB IO

45



46

€
€

¥mul

=p
o))

i

ﬁLtuﬂﬁumanimuﬁnﬁaguﬁa mM3snedeiaisesiiu
PDT axfeviliiinnuninassassesduisassniuni
AudnA wan13snedie PDT Sedinldfitin walumne
ANTINNIITNEIAIBEIAIUNIT S aDALEEn  (anti-
VEGF) azmay undlédlugihelsaganwda “oalug o
aqq(AhAD)Lﬁaaawnﬁwaﬁﬂﬂawuwuﬂmaa%uﬂasaﬂﬁﬁaﬁ
n3Msnedae PDT wuiae

nanalae U wudimsinsee PDT sinvilanw
wumsTurasasfuease NN Tupusimssnunde
BFIUNNT Feviaenlien (anti-VEGF) ufwadiunis
WasuuUasmasaamunzasiunnsasdotnedaiau 99
nwuasenaenaduieieeiuienisney usesans
Snwfiuansneiiuzaclsasnee TEAunTu
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Review Article/unWuwainms

Carotid Cavernous Fistulas (CCFs)

#ilae 2 504} sinaldSun1s3fiadadn Carotid ca-
vernous fistulas WANAUADINIT BINITUL A9 LAY
wennsailsafiuansneiusnn navhamadnladeneil
petaandt antelddnladenuuansneg wnly .3
adpuenlsn LLazmi@Lm%’nm@’ﬂaﬂunéjuﬁ%lﬁasjwﬁ
3¢ “nswa

Carotid cavernous fistulas (CCFs) Aan1iziiiin
n3FansafiiaUnfiszning carotid artery system fiu
cavernous sinus (CS)"™® Lﬂutﬂ@‘[ﬁLﬁaﬂLLmﬁﬁmmﬁu
431N carotid artery system gn WHulUi caver-
nous sinus BuUnAudTussRoarATANN AT

IWalAinN1IENsWaBuLYaImIY hemodynamic Tu
cs (fuateuin

ﬁ’mmﬁl‘ﬁ' internal carotid artery (ICA) 19A9¢
Tu CS Bniovaanideafinamedontissns Cs fafiu
YapnLADA ﬂmﬁﬁLLﬂﬂaaﬂmmﬂ internal AL external
carotid artery (ECA) annanulnddanednsuzng
Me3N1ATBY carotid artery system Laz CS fliog ¥l
mitﬁﬂqﬁﬁm@'ﬁﬁwz nIamardaluusnalndiaes

3595501 lWANIANH N.0.

nnsarelhesesdnmatufintovann donuns S
LWQ‘IIBOﬂ’]iL%BNGiBﬁﬂﬂﬂﬂﬁ (fistula) TENINICUUNADA
LR DALAILAZ LEIIAALEARTL Lwi’[uﬁ;iﬂaﬂmoiw
spudnuefiniivrannianuas wazn1TdionseiiiaUn A
i mﬁmﬁwﬁumxﬂﬁima\lﬂﬁm@waﬁmm: by Tgld

N9LLNBIAYaY CCFs

1. Ay ’lm({]mil,ﬁﬂ (Etiological): post traumatic
VS spontaneous

2. ANANBUENINNIBINIA (Anatomically angio-
architecture): direct vs indirect (dural)

3. AU blood flow velocity: high-flow vs low-
flow

Barrow classification of carotid cavernous
fistulas

\{u classification 7l diuptunsvansi A uiid
ila91fu Barrow, et al. (1985)" ¥auis CCFs aaniu 4
naueoy AN TBITBEAN TR TIiaDALRDALAY

[
=1

(artery supply to fistula) v

AMAITNNHING AUSUNNEAT ASISINLILIRIINIBUR WvIINeaBNAnR
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31l 1§ CCFs 5787 1 (31 “enaw)
U 7 U

Ui 2 gl CCFs 3187 2 (31 Vheuain)
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Type Arterial supply

Type A (Direct) Direct communication between ICA and CS; most common type

Type B (Indirect) Dural branches from ICA only (Meningohypophyseal trunk, Inferolateral trunk)
Type C (Indirect) Dural branches from ECA only (Middle meningeal A., Ascending meningeal A.)
Type D (Indirect) Dural branches from both ICA + ECA

ICA = internal carotid artery, CS = cavernous sinus, ECA = external carotid artery,

Dural branches = small meningeal artery supply dural wall of cavernous sinus

Adapt from Barrow et al." and Gemmete et al.’

Type B ' Intemal chotid artery

VT

VCIrnous sinus

gilﬁ. 3 Barrow classification of carotid cavernous fistulas. Type A madonsalaensasenig Internal carotid artery N
Cavernous sinus. Type B ilas Type C mMsFansIENINIaomAsn 1217ueNaany19N Internal carotid artery
uas External carotid artery 1/ Cavernous sinus AIN&161. Type D madoudassnivaandon 119N
aanmmnﬁg\i Internal carotid artery Az External carotid artery 1) Cavernous sinus (31/ “eia)



Carotid Cavernous Fistulas (CCFs)

Direct CCFs

fn Type A Tu Barrow classification' tfu high
flow communication waztiiyu CCFs sfiafinuyasi 0
fio Uszanauiesas 75-80 289§E CCFs viovam'*?

spsdnafiniazes ICA lapmse i lHAany
AN ”aﬁuaai'mmn waLIIASIU CS BT A
289 direct CCFs 3edinifindudundu fmssniulsn
2819590157 uazalndadn1smsifiady wassinwee

Suaute°

AU INTBIDINTLL mﬂ’oﬁuagﬁmmﬂ
299 fistula dndL’
sovdnueiiinTuiinlonns ICA Indl wmqﬁ’ﬁ’mwu
1. WAmanaINsiinglfveg (post trauma):
iy wnpfiwurosdl aves direct CCFs™'™
1.1 Closed head injury: $agaz 0.2 289128
fiflgiiAmaguuseiidsss 9l COFs 1Aty udiiihe
ﬁiammnﬁgmmﬂmn (fracture base of skull) 9%
A a:tﬁuqﬂ'ﬁmmﬁmm CCFs \fusoway 4™
1.2 Projectile or slash injury from fall
1.3 Penetrating injury
1.4 \NAANARINITHIAARAING BINLYU endo-
scopic nasal surgery, carotid enarterectomy, trans
sphenoidal exploration
2. MsuANTaaaALaaALAIlINWaY (ruptured
intra-cavernous carotid aneurysm)'
v

&2 CCFs fiiinTutay dniu indirect type'®™® direct

Direct CCFs MtAnT1t09 Wutiagxn''™®

CCFs fufnduios wuldimniulugihefifitiygmlsaves
collagen vascular BguslANLE 17U

e FEhlers-Danlos syndrome'”

e Fibromuscular dysplasia'

e Osteogenesis imperfecta'

e Pseudoxanthoma elasticum®

Lf‘iaamnwﬁwaamLﬁamiuﬁﬂaﬂnguﬁazﬁmm

WaeueunnIUng waliies minor stress 1t 1o 1138
1 (valsalva maneuver) fi 18150 WikTT9TRIviRRA
\dondnaald

Indirect CCFs

fn Type B, C uas D Tu Barrow classification

JWuseediauspanvaeaidan 121 (dural branches)

2989 external %38 internal carotid artery ﬂ%@?’mﬁg\‘l@
WAty low flow communication

vilvenmameatinfiiintufianaguuselissndi
Aadnfldnsauz a9 orbital congestion Laisnn 1ianN Y
(proptosis) LileNLaNtpe wazdnaseiinans VA
393 nmelalléiiul e bruit wazenalifivss Raihive
fifsusiitaau vlendanisitade

n3@1ileile (high index of suspicion) Aia =g “1fty
i A Qﬂmﬁﬁﬁmmmumgﬁo uazlinay usssAans
SnsanUng ﬁoLLﬁiﬂazlsiﬁﬂi:’J’ﬁqﬁﬁm@ﬁ'ﬁim 730
15AM19 collagen vascular fidAau vn “InAWUNTS
mmwmmu,awmaﬁﬁﬂﬂnﬁmmwaamLﬁamﬁ‘iaqmma
(atypical dilated tortuous corkscrew conjunctival ves-
sel) ﬁ\‘lgﬂﬁ 4 9=fainfudnuuziied (pathognomonic
sign) Wifinflen11y indirect CCFs $nell 1@

vwaSsoman aefiwy vl U uifunnaz con-
junctivitis, episcleritis, thyroid orbitopathy, idiopathic
orbital inflammatory disorder, Tolosa Hunt %30 or-
bital cellulitis ¢

3130wy indirect CCFs fitAnTwasléannnda

direct CCFs fiiindutas™ Taglaingy ARG
P09M3iia usdinwuglin1sniaad indirect CCFs Wi

215

Fulu

I AVANBUEMABALABALIDYA1D1I Y18 DUIA

uazwAvaNALNG (atypical dilated tortuous cork-

screw conjunctival vessel) (31/ “eian)
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NN IBVAINALTETLADY
- PUZMIATIA YIDTZULRAIARDA

fhsanuulain g

fielsanasndenfiunay (atherosclerotic
vascular disease)

- jthewnnu

- I}Eﬂ?ﬂi‘m collagen vascular %38 connective

tissue

DINTITUATDINTITUL A

cs Huusiinnsm (trabeculated venous plexus)
Forwiaglu dural fold V3o 2 419 109
sellar turcica fvtifisussuneiiananrasaidansily

YNNI

TasUn@uda draining vessel fnge fiBansiaiu
cs azifunaandond lifaulain (valveless vessel)
W iAANI9N5 InaTedLden gnﬁmuoﬂﬂﬂmamnmm
WANGANITBIAINSU (vascular pressure gradients) Lila
finsdendefiinUnfistussningszuuvanaiienuns
LAZILUUNRDALADAAN (arterio-venous fistulas) AN
fudi ”aﬁuiu CS axy MAAMSTiuUNgU (reflux) vedidan
wASTIFANAL L ;waamﬁam@hﬁﬁwﬁfdman'j'} ol
Winn1szenszunniiinUnfizasviaanidnnai (secondary
venous dilatation) #11N1

femenstiunduzeaienunsil faw “wiuslae
moﬁ’uﬁ’nwm:ﬁugmmamsﬁmﬂ

e Anterior draining route via ophthalmic veins
(superior and/or inferior ophthalmic vein)

Aalianviunduagianidn e (orbital
venous reflux) IWalWiinansaie orbital congestion
Gi"l\‘]’}z’m

e Posterior draining route via petrosal sinuses
(superior and/or inferior petrosal sinus)

Tasnfud? superior petrosal sinus 2 1pa
fin CS U transverse sinus LLAg inferior petrosal
sinus 9xifianda CS WA jugular bulb ¥l 1130
JLUULRDABBNYN internal jugular vein LaZNAL ;ﬁﬁa
Tuil @ frheenalsifiennsiindn@dula uenain pulsa-
tile tinnitus LLGiIuUWGﬂ%Gaﬁﬁ)ﬁ cranial neuropathy L@
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Fu TaglsiAndnuue orbital congestion 1A%

AN A yag ynideauasil ld wsnszng
panauirneseinedulivun faziiansiunduzes
\weaLdn | cortical veins Tu wpe vilAe cerebral
venous congestion é’u%ﬁﬂﬂ; life threatening con-
ditions #ingep*®?! il

- avweily weeiii 9T

- AN UBNLIM

- amuideseanly B9

~ amzdsepeniudiu subarachnoid

NNy uBIPIALADA (Cerebral infarction)

ziulginianienisviunsuraaian uilade

[ o (Y

waﬂauwﬁaﬁn’mumanﬁmzLLa:ﬂ’J’mguLstmmmi
iodl CCFs Andu

uanﬁmﬁ rate of flow WazIUIADBY fistula N
dudn 2 93y dwi 'owzﬂ,mﬂmoﬁiamﬁm@utmmm
2IN17 UATAINNTL AN ARTNLIEUNU®®

CS faifiuunassIngad neural structures 71 18w
dnunnune’®

e CNIII,LCN IV, CN V1, CN V2

Beviogfluszvinediumas dural fold fisznay

Frtudunilenas CS

e CN VI

Avagflu CS Tawag lateral sin ICA

e Sympathetic fiber: Lﬁaﬂ’ﬁ“ﬂﬂ’lﬂ"nu’mgmum
(pupil dilator muscle)

e Parasympathetic fiber: Lﬁaﬂﬂiﬁﬂmuﬂﬂgﬂﬂum
(pupil sphincter muscle)

fotfu naznaisundaems hemodynamic
athwnly CS ifatutiten walwAnens uay
NI AN NAIAN] N INNE fadl

1. Arterialized dilated corkscrew conjuncti-
val and episcleral vessel and conjunctival chemo-
sis (30par 93): fordudnuurted (pathognomonic
sign) 2891)I CCFs**'*#

2. Pulsatile proptosis (39uas 72-98): %N

JULINND1anB AR exposure keratopathy 16*1%4'%



Carotid Cavernous Fistulas (CCFs)

3. Pulsatile tinnitus (3ppaz 71-80): §ip
wsalédu “senslvazesRenuasriugsadn | CSI@
TruseslBuL "somarfomsmakusils MINERTI9
1N (stethoscope) 137 mastoid bone U51IUNAY
yoeviilae fiay ansnldBusey (orbital bruit) il
uLAEfu
4. Increase intraocular pressure (3888y 30-
50) (>20 mmHg, BEg3E1I19 22-25 mmHg): 1R n**™

o anwduilfinduly episcleral vein 'vua
1#ifim secondary open angle glaucoma®

e Congestion of the iris and choroid il
1N forward displacement of the iris-lens diaphragm

HAWLARA secondary angle closure glaucoma’®

o AMrmALienlEns (chronic ischemia)
nszdulifiinnns ¥19 iris neovascular 4u ‘swal¥iiAn
neovascular glaucoma®*®

5. Diplopia (598az 88) and extraocular move-
ment limitation (3away 23-63): 1NRa1N°'***

e Mechanical congestive mechanism: LHu
azsauduluiie 9nn1spenssuIaTesnduile
NannA1 (extra ocular muscle) LWRTN1IE orbital con-
gestion

e Cranial nerve palsy: LAina1nn15#iL "
S IpH ’mgnnﬂiﬂﬂm\‘i (direct nerve compression) 138
finanns  a“siiessaunilluTussuuvasnidonsh
(steal of blood supply to the CN I, IV, VI)

6. Orbital pain or retrobulbar discomfort

(3paz 25-48)

21-23

or Headache®®
7. Retinal venous congestion: WAL retinal
and chloroidal perfusion anay
Fundus finding 1U3znau@e®®™®
- Retinal vein dilatation
- Retinal hemorrhage
- Cotton wool pattern
- Serous retinal detachment
- Choroidal effusion
8. Anterior segment ischemia: LiA31n per-

fusion Tu ophthalmic artery 8aay 91NN13 ﬂJL 8 ICA

perfusion suaunily lune fistula (steal phenome-
non)
9. Ischemic optic neuropathy (588as 5)°
10.Decrease vision (3puay 31-43) (20/40 to
no light perception): tAnléia1n*'
e Exposure keratopathy
e Anterior chamber reaction due to anterior
segment ischemia
e Venous stasis retinopathy and chorio-
retinal dysfunction
e |schemic optic neuropathy
e Accompanying glaucoma
e Stretching optic neuropathy 31N severe

proptosis agLulIRIUIU
U

"l Indirect low-flow CCFs finazinssiiiu
Tsauvudsedudesly warfioanisw asnieeding
JUuIBEN I

o fimluufitioundn (less severe proptosis)

e 919m579l3iWy Ocular bruit 16

. @’ﬂwﬁnﬁﬁtymmmméa%’o LAZATIANY
NIVELTUN UATIADTRAUNA maowaamﬁamﬁ'aqm
211 (atypical dilated tortuous corkscrew conjunctival

and episcleral vessel)

nsatadauenlan
(1) Chronic conjunctivitis or episcleritis
2) Arterio-venous malformation

3) Cavernous sinus thrombosis

@)
@)
(4) Cavernous sinus tumor
(5) Orbital cellulitis
(6) Orbital tumor

(7) Orbital pseudotumor (idiopathic orbital in-
flammatory disorder, 10ID)

(8) Thyroid orbitopathy

(9) Orbital vasculitis
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Tunsdifionns wazensu asneadtinuedie
Ny CCFs uaghlsiwidmin diagnostic imaging study
9y wnsalideysiiaiy wartinBudunmsdtaduls

Diagnostic imaging studies
Usznavulusiae CT scan, MRI, CT angiography,
MR angiography LWRE cerebral angiography
Tuﬁﬁwﬁ;ﬂu cerebral angiography f9avtiuNAIgIL
(gold standard imaging modality)”® uazifuisfiad A
TumsT¥n1537iase (definitive diagnosis) CCFs uaiilpa
sefunsnseiideudng invasive o 39A2514 non-

. . . . a ! ‘[ & ¥ 397
invasive imaging study #UAANGNDU LULUDIAU

Non-invasive imaging study for CCFs

(1) Contrast enhanced computer tomogra-
phy imaging (CT) (gﬂﬁ 5)

Topdnsausildnléiu coFs Usenaulue®

- NN9VLIBIUIADAY cavernous sinus NIDNIT
Tioyuzewtiyney cavernous sinus

- NN19PUIWIUNATEY draining vein DINLBU
superior ophthalmic vein %38 cortical veins

- pswsgmunesesndsiionasnan (extraocu-
lar muscle)

- wuansULIda LYY (proptosis) WavaNBL

Y intra orbital soft tissue congestion

Vol. 27 No. 1 January-June 2013

- pmanussswaniinsylvan (skull fracture) %30
iaﬂ"g’lﬁ 4B (cerebral contusion signs) 31628

(2) Magnetic resonance imaging (MRI) (g‘iJ‘ﬁ
6)

Taednsusiidnléiu cCFs Usznaulugae
fnwauzsineg Anwulglu CT scan way “oflfisfadusn
#® abnormal flow void Tu CS**

Tun3dififi arterialized blood flow inlilu Cs
w38 SOV FeunfAudqlaifl asviiiiAndnsaucsaniin v3o
hypointense appearance #138n31 flow void ¥ty T1
lLar T2 weight pulse sequence Wasnfinisiadaud
2819397157789 proton U blood flow®

Tunsdififl thrombosis AnTu 22wy white
hyperintense signal Tu 71 weight image®

(3) Computer tomography angiography (CTA)
or Magnetic resonance angiography (MRA)

- ¥l nansaseeiul uidenlddaaubedu
Tz w1508U9 (identified)

- funduarIuaTel fistula 1§ laglaniy
Tu high flow CCFs

- NYUNYYUIAYDY draining cavernous
sinus and vein

- ©1AWUNTILAA arterial or venous aneurysm

- B13WU arterial dissection

31!77 5 Contrast enhanced computer tomography Imaging (CT scan). A, B it av Superior ophthalmic vein 17&1
JUIMBENNN [Uv1 axial WAE coronal MNEIRL, C U mnﬁfﬂayuﬂmwﬁ(ﬂ/ad cavernous sinus (bulging of

lateral wall of cavernous sinus)



Carotid Cavernous Fistulas (CCFs)

3‘1/5'7 6 Magnetic resonance imaging (MRI). A, B it v Superior ophthalmic vein NY18YUIADENNIN Tuvin axial uae

coronal MNAAY C NWHAYNI3AA 13U v (Gadolinium injection) . A Superior ophthalmic vein Vi7ee

YUIADEINNIN FINAUNIIVEIIVUIAYBNAINITDNADNGT (diffuse of enlargement of extraocular muscle) Lac

alyu (proptosis)

Invasive imaging study for CCFs
Direct catheter cerebral angiography (gﬂﬁ 7)

Tui‘]aﬁ;ﬁ’uﬁmﬂummgm (gold standard moda-
lity) Tun133fiasle (definitive diagnosis) “#3U CCFs
Tnedoyaiiiuysslom] filéiannmvi cerebral angiog-
raphy @a>°

1. Uedunivaes fistulas wasBudunisiiade

2. wliingy dnsay uardurisfiutiuauney
388N 2AANTITEY arteries WA M1TALEN direct FU
indirect CCFs ¢}

3. ﬁﬂﬁmmgmmu LASANNDY draining vein
5908 cortical venous reflux anvatietaslsnaulgng
venous thrombosis (ingun3olal

uananyszlemiiianisdfiady cerebral angiog-
raphy gofiselomilunisneuaunissne Tasuuziin
¥ transfemoral complete selective angiography i
ICA, ECA UAag vertebral artery e 2 41925 nvi
angiography i vertebral artery e azgelviunw
934U intracranial collateral circulation Laz circle
of Willis utsclamilunsdifisniudasinisia 1cA
Tudupauasn1ssnm

N33

WhnaaeaIn133ns

A U fistulas loviae Taefids Mansams Awnns
Tadsuienlu ICA @31 nMseunumssnm
H1aw CCFs ﬁuag:ﬁ’umiﬁ"a‘[%:mqamm?umwm
amsTiingu fuaa “peitaziin life threatening in-
tracerebral complications 31NN135N1N

g‘lJLLUULLa:ﬁﬁm\‘mm draining vein LT angio-
architecture (direct or indirect communications) WHu
Aaﬁﬁmummmqumwmmmﬁ uaztiu u dse
nm3dn “ulalunsiienisnissnm

Toe lnniud? interventional treatment 311
Wiy direct CCFs yn31e usililosann indirect
CCFs 1u13ameLealé (spontaneous resolve) 39A73
Lﬁﬂﬂ%’ﬂmﬁjﬂ’m indirect CCFs tam1zfifl progressive
or unacceptable symptoms and signs susenauly
e NpasTIRY (visual loss), Wiunwdiau (diplopia), N1
\“#09 bruit 1ailé (intolerable bruit), mlUuN1N (severe
proptosis) LAY °1s-?'1’§y‘17'i K2 anwudnwusiin avdly

cortical venous draining®”’
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Conservative treatments

INTINIUANG>CP Wudn

- high flow direct fistulas Aanuiululétiae
W nftasaLay (spontaneous closure) srotfu 391 con-
servative treatment U direct high flow CCFs

- %Az 20-50 989118 indirect CCFs & spon-
taneous closure 1§ lagldianfuiufaduifon 1y
ﬁv'atwiﬁjﬂam’%'uﬁmnﬁﬂﬂﬂnﬁ

TasUnAudn #1)28 indirect low flow CCFs 3ind
mms‘l,s\iqul,l,samn wazsinfiana “Besiaiin intrac-
ranial hemorrhage %38 intracranial complications ﬁu‘T
MSNBUY conservative treatment Aan1558 ¥l
spontaneous closure udsaldenmsiduies 39 wsa
Wldneinataansi

Conservative treatments 15znaulyéie

- Lubrications for proptosis and related
keratopathy

- Prism therapy or patching for diplopia

- Anti-glaucoma agent °1w%’u§§ﬂam7‘iﬁmw
AU

- External manual ipsilateral carotid-jugular

compression therapy
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External manual carotid-jugular compression
therapy

n13nAfl common carotid artery LA jugular vein
Toevialiiansdaring uazszasnsivalisuzesiion
Toomonguijudd AMrAIFNTeAnn (stasis) Miindu
azneWiAn thrombosis fiusiaau fistula ANNTlE Sae
8z 30 2094119 indirect CCFs U3t UWa “15331nN13
$nwlaeAsd uazinlais: uwa 1Sa Tumsdnenge
direct CCFs %“olaiuuzﬁﬁ‘[ﬁi’ﬁ%%‘mumﬁnmvﬁﬂw
direct CCFs**

25019911 External manual carotid-jugular com-
pression therapy

Tuvintiavdauaui 1§ [fadunsetunaasiivsion
common carotid artery LLRE jugular vein fiusiiuas
wnszan 10-30 3undl 4-6 asslu 1 Flueunu 4-6
"ﬂm,]ﬁ3.5.32

wnniidiaslilfunseinalunsnafiiiadng

hemispheric ischemia Andu wauiuassinesiinns
gaunssuazvganallios iliidealnadsundumn
W 1o Ty uftsaiealdiurioed®

n3nafl common carotid artery f‘i' UBNINNAL
WHu UWATBINISINA hemispheric ischemia 16 udn
59 wsnidu awgliRanzlagiugi (oradycardia)
WRZNMZANNAUAN (hypotension)® iBnge

3‘1177 7 Carotid angiogram. A it avily carotid cavernous fistula WA Superior ophthalmic vein ft/u’m?my', B u av

MWBAY balloon embolization (gnfA3)



Carotid Cavernous Fistulas (CCFs)

@'ﬁ’)ﬂﬁ\la\im‘sﬁ’l manual carotid-jugular compres-
sion therapy
e W18 hypertensive carotid sinus syndrome
U

° ﬁﬂ’mﬂﬁ ulceration 98y cervical carotid

. Qﬂ?ﬂﬁmﬂﬁﬂi:ﬁ'ﬁ cerebral ischemia

. Iﬂﬂ?ﬂ‘ﬁ cerebral angiography . @dl¥Liude
cortical venous reflux

. Q’ﬂwﬁﬁaﬁﬂiﬁﬁmﬁam

alafianiisn “ulainazld conservative treat-
ments 1 wuztiIrsiinsiseTellyvimenn fias
\AnduntslndBa fioluidoenes VA, IOP uaz fundus
examination YNNENAEINNIANTIANEEG ATIANLTN
$152 MABNLIN (papilledema) 3BLARANIZATA
dum _oitmamaulalalasen Tidadndudeted wmiu
emergency endovascular intervention®

wiamngeda1nisniesruudse m 5INde
anmathadsuziindu %3239 intracranial hemorrhage

U£1191A99 urgent endovascular intervention

Non-conservative treatment

Tuadin open surgical procedure 9191131 carotid
ligation 7138 cavernous sinus exploration and pack-
ing U interventions of choice Iumﬁ'ﬂ‘iﬁ’lﬁjﬁ’m
CCFs*”

Tul) m.f. 1970 Fedor Serbinenko AAfY navi-
gated endovascular balloon catheters 1§ "M15a v
Lf’lufgmL%Nﬁuﬁ’ﬂiﬁmiwaiﬂaamﬁnmv;iﬂaﬂ CCFs (mo-
dern era of CCFs treatments)®

Fratiu Tuﬂﬁﬁumﬁnmvﬁﬂaﬂ CCFs $ogmw1u17i
Tae endovascular therapy wazldnaneidu first line
treatment Tum‘s%’nm@ﬂm CCFs \flasannwanssnmn

0 wardau " wetipenin®'*

Endovascular embolization

ANV TsABdBIN13THAA thrombosis Fudl
fistula Toefifoasinessdunisivaisuiiontu ICA 15
T lsmmund Tunsdlil fistula Tnajunn lal 1snsngag
£l "u§e 3nduseaeinisla ICA (occluded or sac-

rificed ICA) WU collateral circulations H1UN1 circle
of Willis Mwaliey 9xsviantdeaniaiia cerebral in-

fraction 16"

¥ giild embolized fivannnany Foil
1. Detachable balloon® (Iufil#Tu USA fouad
a.A. 2003) filam iansunuiien (deflation) uazngn
any (dislodgement) 1§ wafisnaganeny uazafinng
Tnealdwafludsemalng (Ui 7)
2. Metallic coils®*"***
3. Liquid embolic material®'
3.1 N-butyl cyanoacrylate glue (n-BCA)
3.2 Onyx (ev3, Irvine, Calif.): mixture of

ethylene vinyl alcohol copolymer and DMSO

Direct (high flow) CCFs

ity transarterial approach W1UNg ICA Taunns
1% microcatheter WIUEINI9TBETIATIHITIZEY ICA
Uil cavernous sinus W&IAYNNT fill embolized
material Lﬁaﬂﬁ abnormal direct communication

Aaﬁﬁaa‘s:ﬁ’aﬁa N19 migration 989 embolic
material 11Ul distal intracranial circulation %¥inls
\in cerebral ischemia 1§t

Iuﬂﬁﬁgﬂ’ut%uﬁm’ﬂ"ﬁ' flow diverting stent 21913
Tu ICA U3tausinumivaes fistula 1ae stent 9 t8iAEu
frmnsiraisuiden¥ieanain cavernous sinus T4 16
Alunsdlindu ICA fnsuiaiuguuse uazgifisun
Tmﬁms%’nmﬁ 141950Y3INNUNNT  embolizations
151’3'21‘33'35

Tunsdlil I1CA Ansuaugues nislidnuue
2AIBNN (severe tortuousity) AUl 1NFAKIU micro-
catheter linlugssumisiing3ald fiazld trans venous
approach wnu laasiniiiu posterior approach H1UNNG
internal jugular vein %38 inferior petrosal sinus®™ v1n
14 wnsovild A wsawasuiiy anterior approach
NIUNY common facial vein® %38 superior ophthalmic
vein (SOV) 1§ #30819vi1 direct SOV canulations sur-
gery?®" ¥3a27131% trans orbital needle puncture 11
cs lasnse® il

57



58 997550 lwAnidna

Indirect (low flow) CCFs
wnifiu transvenous embolizations® 1314 trans-
arterial approach #¥nvinlunsdifl fistula \AnTuiy dural
branches 7131310 ECA® waxfiaan159i1 embolization
#l ECA

AMzunsnFaufitinaInann1sinede3s endo-
vascular embolizations

fieamgiinisaizasnmzunindeuainnsinm
agjﬁﬂ‘s:mm%aﬂa: 2.3-8%%

v
= (v

amzunandeudiilon ety fiseil

e Cerebral infraction

e Ophthalmoplegia

e Decrease visual acuity

e Progressive thrombosis of the venous chan-
nel ¥l%1n15I AIugaInILAN

e Diabetes insipidus

e Subarachnoid or intracranial hemorrhage

WaN193nN¥1 viay Endovascular embolization

49189 UNA °7L%waami%’nmayjﬁ'mnﬂiﬁam:
803,21,36

WA UEIDINTURZDINITU AINNANIENNE
Judndlefeuiionun THnaildun ndsnissnelag
snaznduundnmdnsainidulnd  wislndiAesund
malu 6 wau Taed

e Pre-existing bruit 9zvnaluluiudl saudenns
né’mﬂuﬂnﬁmmmmoﬁ’ugnm

e Chemosis LAY proptosis 3¢ADE ﬁ%u‘[unm
1A

o nanaanelild (ophthalmoplegia) fitinan
cranial nerve palsy lHawane “Uadi fevaneiiou
Tunsius partial ophthalmoplegia B1aviavLviRBaE
1% 91 muscle ischemia MAATW walun1vas oph-
thalmoplegia a1atdunaunsndauainnsine laaiia
Tnnsuadulaenseann coils #3e microcatheter
%399719LAAN progressive thrombosis Tu cs 19
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o NI1AU .ﬂ'TW"ﬂﬂ\'iﬂqiﬁJﬂ\‘iLﬁu %uﬂ%ljﬁﬂﬂ'.n&l
UK wazarpznanaulinine e ulenis
Auq aendu | mwiRavneuds usii3eemilaifue

o Tun9 angiography a=wuin fistula gﬂﬂﬂ\l,ll
AL retrograde venous flow wevsanauAuduUng 5ou
0l vascular steal phenomenon @468 WWIOLAA
re-canalizations 984 fistula ¢ weldvey wilaldlasy
M3 embolization Snasa

Paradoxical worsening

Wun15ueadednInis waseIn1sh Avesny
n3LIfusiY (transient acute worsening) lABaIN1ITLLE
mf‘hﬁmmﬁ spontaneous progressive thrombus
formations %ugtu dilated draining vein Tagamne SOV
MMFUDININNAN

wmansaiiiAatulilussning

e Spontaneous resolution

e After carotid compressions

e Post interventional embolization

T ulvgainsuazeinisi aeieg Audas
azAppq ftuluramats “Uai uasi complete reso-
lution Tufl o

s systemic corticosteroid Tusznifionnis
WEAY FLTIWAAANNTULNTOIDINGT UATDINTIIL 6

[
[ VN

E\]\ﬂﬁ ANMITNTIBAATL L IIA1DDINTTNUAIRIA I

Surgical treatment

Surgical CCA ligation U3¢ uau “u5aifu
ﬂ%”’ausniumﬁ'ﬂmﬁﬁﬂaﬂ pulsatile proptosis Wil A.f.
1809 1m#) Benjamin Travers®

Iu‘f]ﬁ)f\zﬁu open surgical intervention duUl3znaL
Tugie suturing, clipping or trapping fistula, packing
CS, sealing fistula with fascia and glue or ligating
ICA H3189UKA °'1L%waami'%’nmagjﬁmzmm%aﬂa:
31-79° uazgUinsnizeennzlifisUs: sfannsinm

1 Al

pendszunuioaas 5-12°

Y



Carotid Cavernous Fistulas (CCFs)

Winsannibun1ssneAisl morbidity Wwaz morta-
lity rate 91 v n195n135i azvindfladiaolal wnsavh
endovascular treatment 1§ v3aliUse uwa “15a3n

N119911 endovascular treatment”

Stereotactic radiosurgery

ﬁmﬂuﬁﬂm indirect (low flow) CCFs uazlai
3l#u emergency case Liiavanmsilng fistula qu
nseiella fin Mamanadiau®
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Information for Authors

The Thai Journal of Ophthalmology invites submission of an article on clinical, experimental, surgical technique in
ophthalmology or related field. The submitted articles can be categorized as: original article, case report or case

series, surgical technique, review article, special article, letter to editor and miscellaneous.

The author(S) can submit an article by sending a printed copy of the article and file(S) of CD to the editor at the
Department of Ophthalmology, Faculty of Medicine Ramathibodi Hospital, Rama 6 road, Rajthewee, Bangkok,Thailand
10400, or sending files via email at dpornchai436@gmail.com . The editor will send back the notification of receiving
the manuscript within 1 week. If the author does not receive the notification, please resend the manuscript or contact
the editor. All articles will be sent to reviewers. It is the author’s corresponding to check the status of your
manuscript. The editor will send reviewers’ comment to the author if there is. The accepted publication will be

notified to the author after satisfying the reviewers and editorial board.

The copyright of the published article belongs to the Thai Journal of Ophthalmology. However the content, ideas and
the opinions in the article are from the author(s). The editorial board does not have to agree with the authors’ ideas

and opinions.
Plagiarized or duplicated manuscript will be rejected or retracted with penalty

Manuscript preparation

The manuscript must be saved in Microsoft Words ( at least 2007) . The figures should be saved separately in Tiff,
BMP or JPEG format. The printed manuscript should be in an A4 paper ( 22 x 29 cm.) and not exceed 12 pages.
Cordial new (font size 16) is preferred. The abbreviation should be spelled out at the first use in the abstract and text.

The abbreviation in tables or figure legends must be defined.

Manuscript components

1. Title page: includes the following items
1.1 Title: Title should be brief and meaningful. It should not exceed 100 characters.
1.2 Authors: Includes first names, last names, qualifications, and contact addresses.
The editorial board adheres to the Uniform Requirements set by the International Committee of

Medical Journal Editors (http://www.icmje.org/) for authorship. Each author must meet criteria for

authorship. To qualify for authorship, authors must make substantial contributions to the intellectual

content of the paper in three categories.

Category 1: conception and design, data acquisition or data analysis and interpretation.

Category 2: drafting the manuscript and or critical revision of the manuscript.

Category 3: statistical analysis, obtaining funding, administrative, technical or material support, or

supervision.

An author must take responsibility for at least one component of the work, should be able to identify

who is responsible for each other component, and should ideally be confident in their co-authors’

ability and integrity. All authors must declare about financial interests in any products mentioned
1.3 Abstract: should not exceed 250 words. If possible, the abstract should be written as structured

abstract, which includes: objectives or purpose, methods, main outcome measures, results and

conclusions.

1.4 Key words. The authors may provide 3-5 key words.



> w

Thai J Ophthalmol Vol. 27 No. 1 January-June 2013

The article should compose of several sections as necessary. The sections are: introduction, materials and
methods, results, discussion and acknowledge.

Tables. Tables should be separated from the article text.

Figures. Figures and legends should be separated from the article text. The figures should be saved in
TIFF.BMP or JMEG format .

References. References should be written in “Vancouver” style. If the reference is from the internet, the
authors should provide the URL and the access date.

Reference from Journal: The authors should list up to 6 authors. If the referred article have more than 6
authors, list only 6 authors and followed by et al.

Eg. Dogru M, Katakami C, Miyashita M, Hida E, Uenishi M, Tetsumoto K, et al. Ocular surface changes after
excimer laser phototherapeutic keratectomy. Ophthalmology 2000;107:1144-52.

from book :
Asdourian GK, Lewis RA. The phakomatoses. In : Peyman GA, Sanders DR, Goldberg MF, eds. Principles
and practice of ophthalmology vol Il. Philadelphia: WB Saunders,1980:1186-204.

from CD-ROM:
Duane’s Clinical Ophthalmology (CD-ROM). William Tasman, Edwars A Jaeger. Lippincott Williams &
Wilkins. 2004

from website:
Daiger SP, Rossiter BJF, Greenberg J, Christoffels A, Hide W.Data servicwe and software for indentifying
genes and mutations causing retinal degeneration. Invest Ophthalmol Vis Sci 1998;39:295 (available

from:URL:http://www.sph.uth.tmc.edu/retnet)
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Figure 1 Clinical photo of one patient at 3-year follow-up
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Figure 6 N W12 macular choroidal thickness map lne/l% High-penetrating Swept-Source OCT Zumgl?’l'hﬂﬁtf/u I5m
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Self-reported Visual Perception Satisfaction and Related Factors
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