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°“√„™â Synthetic hydroxyapatite orbital
implant √“¬ß“π¢—Èπμâπ„πª√–‡∑»‰∑¬

»ÿ¿æß»å ∂‘√§ÿ≥«‘™™– æ.∫.*
«√—∑æ√ ®—π∑√å≈≈‘μ æ.∫.**
«√√≥°√≥å æƒ°…“°√ æ.∫.*

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“º≈≈—æ∏å ·≈–¿“«–·∑√° ấÕπ¢Õß°“√„™â synthetic hydroxyapatite orbital implant „πºŸâªÉ«¬∑’Ë
‡Õ“≈Ÿ°μ“ÕÕ°

«— ¥ÿ·≈–«‘∏’°“√: °“√»÷°…“π’È‡ªìπ°“√»÷°…“·∫∫‰ª¢â“ßÀπâ“‚¥¬°“√∑”°“√ºà“μ—¥„πºŸâªÉ«¬ 10 √“¬ ∑’Ë¡’ªí≠À“μ“¡Õß‰¡à‡ÀÁπ
·≈–ºà“μ—¥‡Õ“≈Ÿ°μ“ÕÕ° ∑’Ë √æ. ®ÿÃ“≈ß°√≥å √–À«à“ß‡¥◊Õπ ¡‘∂ÿπ“¬π æ.». 2552 ∂÷ß‡¥◊Õπ ¡‘∂ÿπ“¬π æ.». 2553 ‚¥¬«‘∏’
evisceration À√◊Õ enucleation ·≈–„ à≈Ÿ°μ“‡∑’¬¡ hydroxyapatite ‡¢â“‰ª ∑”°“√‡°Á∫¢âÕ¡Ÿ≈ ·≈–»÷°…“∂÷ßº≈≈—æ∏å·≈–
¿“«–·∑√° ấÕπ¢Õß°“√ºà“μ—¥√—°…“

º≈°“√»÷°…“: ¡’ºŸâªÉ«¬ 9 √“¬„π 10 √“¬ ∑’Ë‰¥â√—∫°“√ºà“μ—¥√—°…“·≈–μ‘¥μ“¡°“√√—°…“§√∫ 1 ªï ºŸâªÉ«¬ 8 √“¬‡ªìπºŸâ™“¬ 2
√“¬‡ªìπºŸâÀ≠‘ß ®“°°“√»÷°…“‰¡àæ∫«à“¡’¿“«–·∑√° ấÕπ ‡™àπ °“√‡°‘¥ exposure À√◊Õ extrusion ·≈–‰¡àæ∫¿“«–·∑√° ấÕπ
∑’Ë‰¡à§“¥À¡“¬„¥Ê

 √ÿª: °“√ºà“μ—¥√—°…“‚¥¬°“√„™â synthetic hydroxyapatite ‡æ◊ËÕ∑¥·∑πª√‘¡“μ√„π‡∫â“μ“¡’§«“¡ª≈Õ¥¿—¬ ·≈– “¡“√∂
„™â ‰¥â‡À¡◊Õπ biointegrated orbital implant materials ∑’Ë¡’„™â„πªí®®ÿ∫—π ®—°…ÿ‡«™ “√ 2556; ¡°√“§¡-¡‘∂ÿπ“¬π 27(1):
1-7.
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Synthetic Hydroxyapatite Orbital Implant:
Preliminary Report in Thailand

* 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

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
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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.1 Orbital spherical implants practically used
worldwide nowadays are biointegrated materials such
as porous polyethylene (PE)2,3, coralline hydroxyapatite
(HA)4, aluminum oxide (Alumina).5 These biointegrated
implants are integrated into the orbital tissues or
eviscerated sockets which reduces the complications.6

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

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 4CaCO3+6CaHPO4 => Ca10(PO4)6(OH)2+2H2O+
4CO2 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 μm). The HA-saturated foams were then
dried in a freeze dryer (Christ 101541, Germany) and
then sintered at 1,300oC for 4 hours in a furnace
(Lenton UAF15/10, England) using heating rate of
5oC/minute. Finally, the synthetic HA orbital implants
have a microstructure of macro-porous with an av-
erage pore size of about 500 μm 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.

Submit: February 4, 2013
Final correction: April 1, 2013
Accept for Publication: April 16, 2013
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For enucleation, 360o conjunctival peritomy was
performed. Dissection was carried out through Tenonûs
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, 360o 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 Tenonûs 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

Tenonûs 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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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, 4.4 mm (SD 1.3) at 6
months, and 4.2 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, exposure7 or
extrusion, since they can be incorporated with the
orbital tissue by fibrovascularization to the core.6 Both
PE and HA are mostly used.2,3 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.8 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.9-13 This synthetic hydroxyapatite
orbital implant was fabricated with a mean pore size
<500 μm using the polymeric sponge technique.14

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 MRIs, the implants might act as inert spherical
materials. A new fabrication technique of novel nano

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%)
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hydroxyapatite/-tricalcium phosphate scaffolds may
improve the old fabrication technique.15 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

Figure 1  Clinical photo of one patient at 3-year follow-up (√Ÿª ’∑â“¬‡≈à¡)

Figure 2  MRI of the patient at 1-year follow-up showed no vascularization into the core of the implant
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Table 2  Hertel exophthalmometry and average ocular movement at 2 weeks, 6 weeks, 6 months and 12 months.

                       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 13,4 - 5 5 4.5

*Pt 2 (LE) 14,10 15,10 15,10 15,6 2 2 2.5 3

Pt 3 (LE) 15,13 15,12 15,8 14,8 5 5 4.5 4.25

Pt 4 (RE) 7,8 5,10 4,9 6,10 5 5 4.25 4.25

Pt 5 (LE) 7,5 8,3 8,5 7,3 4.75 4.5 5 4.5

Pt 6 (LE) 17,11 16,9 18,10 - 5 5 6.75 -

Pt 7 (LE) 15,12 16,14 15,11 15,11 5.5 7.5 6.75 6.25

Pt 8 (LE) 16,12 15,9 17,9 15,8 3 5 5 4.25

Pt 9 (LE) 12,10 12,8 12,4 12,4 5 4.75 3.5 3.25

Pt 10 (LE) 13,9 13,4 14,2 13,2 4.5 5 3.75 3.5

* 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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§«“¡™ÿ°·≈–ªí®®—¬∑’Ë¡’º≈μàÕ¿“«–‡∫“À«“π‡¢â“
®Õª√– “∑μ“ „πºŸâªÉ«¬‚√§‡∫“À«“π ®—ßÀ«—¥
Õ”π“®‡®√‘≠

‚√ßæ¬“∫“≈Õ”π“®‡®√‘≠

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§«“¡™ÿ°¢Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“·≈–ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å

√–‡∫’¬∫«‘∏’«‘®—¬: °“√»÷°…“«‘®—¬‡™‘ß —ß‡°μ (observation study)

«‘∏’°“√: √«∫√«¡¢âÕ¡Ÿ≈°“√Õà“πº≈®Õª√– “∑μ“®“°°“√§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π∑ÿ°Õ”‡¿Õ¢Õß®—ßÀ«—¥Õ”π“®‡®√‘≠®”π«π
11,452 §π (22,898 μ“) ¥â«¬°“√∂à“¬¿“æ¥â«¬°≈âÕß∂à“¬¿“æ®Õμ“·∫∫¥‘®‘μÕ≈‚¥¬¢¬“¬¡à“πμ“ºŸâªÉ«¬‚¥¬æ¬“∫“≈∑’Ë‰¥â√—∫
°“√Õ∫√¡¥â“π°“√∂à“¬¿“æ®Õμ“‡æ◊ËÕ°“√§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π·≈–®– àßºŸâªÉ«¬∑’Ë¡’¿“æ®Õª√– “∑μ“º‘¥ª°μ‘¡“æ∫®—°…ÿ·æ∑¬å
‡æ◊ËÕ„Àâ°“√«‘π‘®©—¬„π°√≥’∑’Ëμ“ 2 ¢â“ß‡ªìπ√ÿπ·√ß‰¡à‡∑à“°—π®–«‘π‘®©—¬π—∫¢â“ß∑’Ë√ÿπ·√ß°«à“

º≈°“√»÷°…“: ºŸâªÉ«¬‡∫“À«“π®”π«π 11,452 §π ‡ªìπÀ≠‘ß √âÕ¬≈– 69.34  à«π„À≠àÕ“¬ÿ¡“°°«à“ 60 ªï √âÕ¬≈– 47.9 (Õ“¬ÿ
‡©≈’Ë¬ 60.11 ªï) æ∫¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“√âÕ¬≈– 7.48 ‡ªìπ√–¬– NPDR (non-proliferative diabetic retino-
pathy) √âÕ¬≈– 7.10 √–¬– PDR (proliferative diabetic retinopathy) √âÕ¬≈– 0.38 ªí®®—¬∑’Ë¡’º≈μàÕ°“√‡°‘¥¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“§◊Õ √–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π æ∫«à“ 6-10 ªï ·≈–¡“°°«à“ 10 ªï (OR=2.51, 95% CI 1.77-3.56
·≈– OR=3.53, 95% CI 2.39-5.21) ºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (FBS) 180 mg/dl ¢÷Èπ‰ª (OR=1.68, 95% CI 1.09-
2.56) √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ – ¡ (HbA1C) μ—Èß·μà√âÕ¬≈– 7 ¢÷Èπ‰ª (OR=2.44, 95% CI 1.53-3.89)

 √ÿª: ®“°°“√»÷°…“π’Èªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å°—∫¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ §◊Õ √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ √–¥—∫πÈ”μ“≈„π
‡≈◊Õ¥ – ¡ ·≈–√–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π∑’Ë‡æ‘Ë¡¢÷Èπ ¥—ßπ—Èπ°“√μ√«®§—¥°√Õß„π√–¬–‡√‘Ë¡μâπ®–™à«¬ªÑÕß°—π°“√‡°‘¥¿“«–
·∑√°´âÕπ∑’Ëμ“ ®—°…ÿ‡«™ “√ 2556; ¡°√“§¡-¡‘∂ÿπ“¬π 27(1): 8-16.

§” ”§—≠: ¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“, §«“¡™ÿ°, ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å

ºŸâπ‘æπ∏å‰¡à¡’º≈ª√–‚¬™πå°—∫ºŸâº≈‘μ ®”Àπà“¬º≈‘μ¿—≥±å ∑’Ë°≈à“«Õâ“ß„π∫∑§«“¡

Õÿ‰√«√√≥ ®”π√√®å ‘√‘, æ.∫.

Original Article/π‘æπ∏åμâπ©∫—∫
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∫∑π”
¡’°“√æ¬“°√≥å«à“∑—Ë«‚≈°®–¡’Õ—μ√“™ÿ°¢ÕßºŸâªÉ«¬‡∫“

À«“π‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 4.5 ‡ªìπ√âÕ¬≈– 6.2 „πªï 20301

·≈–¡’°“√ª√–¡“≥Õ—μ√“™ÿ°¢ÕßºŸâªÉ«¬‡∫“À«“π„πºŸâ„À≠à¢Õß
ª√–‡∑»‰∑¬ª√–¡“≥ 6 ≈â“π§π2 ®“°°“√»÷°…“¢Õß‚§√ß°“√
≈ß∑–‡∫’¬π‡∫“À«“π„πª√–‡∑»‰∑¬3 æ∫ºŸâªÉ«¬‡∫“À«“π¡’
¿“«–·∑√°´âÕπ∑’Ë‰μ √âÕ¬≈– 43.9 ¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“√âÕ¬≈– 30.7 ¥—ßπ—ÈπÀ“°ºŸâªÉ«¬‡∫“À«“π¡’ 6 ≈â“π
§π μ“¡∑’Ë‰¥âª√–¡“≥°“√‰«âπ—Èπ ®–æ∫«à“¡’ºŸâªÉ«¬∑’Ë¡’¿“«–‡∫“
À«“π‡¢â“®Õª√– “∑μ“∂÷ß 1.5 ≈â“π§π ¿“«–‡∫“À«“π‡¢â“
®Õª√– “∑μ“¡’§«“¡·μ°μà“ß°—πμ“¡·μà°≈ÿà¡ª√–™“°√ μ—Èß·μà
√âÕ¬≈– 18-364-8

‚√§‡∫“À«“π∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ∑“ßÀ≈Õ¥‡≈◊Õ¥
μà“ßÊ √«¡∑—ÈßÀ≈Õ¥‡≈◊Õ¥∑’Ë®Õª√– “∑μ“‡ªìπ “‡ÀμÿÀ≈—°Õ—π
Àπ÷Ëß∑’Ë∑”„Àâμ“∫Õ¥„πª√–™“°√∑—Ë«‚≈°9 ·≈–‡ªìπ “‡Àμÿ∑’Ë∑”„Àâ
¡’°“√¡Õß‡ÀÁπ∑’Ëº‘¥ª°μ‘„πºŸâªÉ«¬‡∫“À«“π°≈ÿà¡Õ“¬ÿ 20-64
ªï10 ‚¥¬∑—Ë«‰ª®Õª√– “∑μ“º‘¥ª°μ‘®“°‡∫“À«“π®–‰¡àæ∫
Õ“°“√„π√–¬–·√° Õ“°“√μ“¡—«®–‡°‘¥¢÷Èπ‡¡◊ËÕ¡’æ¬“∏‘ ¿“æ
μàÕ®ÿ¥¿“æ™—¥ (macula) ¥—ßπ—Èπ°“√μ√«®¥Ÿ®Õª√– “∑μ“‚¥¬
®—°…ÿ·æ∑¬å„πºŸâªÉ«¬∑ÿ°§π À≈—ß®“°‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ
‡∫“À«“π®–™à«¬ªÑÕß°—πÀ√◊Õ™–≈Õ‰¡à„Àâ¿“«–π’È≈ÿ°≈“¡ ·¡â°“√
√—°…“®Õª√– “∑μ“¥â«¬‡≈‡´Õ√å “¡“√∂≈¥°“√ Ÿ≠‡ ’¬μ“‰¥â
√âÕ¬≈– 50 ·μàº≈°“√√—°…“®–‰¡à¥’¢÷Èπ„π√–¬–∑’Ë‚√§√ÿπ·√ß11,12

¥—ßπ—Èπ°“√μ√«®§—¥°√Õß·≈–√—°…“„Àâ∂Ÿ°μâÕß∑—π‡«≈“·≈–°“√
§«∫§ÿ¡ªí®®—¬∑’Ë¡’º≈μàÕ°“√¥”‡π‘π‚√§®–™à«¬≈¥§«“¡√ÿπ·√ß
¢Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‰¥â

‚√ßæ¬“∫“≈Õ”π“®‡®√‘≠ ®÷ß‰¥â√à«¡°—∫ ”π—°ß“π
 “∏“√≥ ÿ¢®—ßÀ«—¥Õ”π“®‡®√‘≠ ∑”°“√§—¥°√Õß¿“«–‡∫“
À«“π‡¢â“®Õª√– “∑μ“ „πºŸâªÉ«¬‡∫“À«“π∑’Ë¡“√—∫°“√√—°…“
∑’Ë ‚√ßæ¬“∫“≈Õ”π“®‡®√‘≠ ·≈–‡™‘ß√ÿ°Õ’° 6 Õ”‡¿Õ ¢Õß
®—ßÀ«—¥Õ”π“®‡®√‘≠ ‡æ◊ËÕ»÷°…“§«“¡™ÿ°·≈–ªí®®—¬∑’Ë¡’º≈μàÕ
¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ ‡æ◊ËÕ„ÀâºŸâªÉ«¬‰¥â√—∫°“√√—°…“
Õ¬à“ß‡À¡“– ¡ ·≈–‰¥â¢âÕ¡Ÿ≈ª√–°Õ∫„π°“√«“ß·π«∑“ß
ªÑÕß°—πªí®®—¬‡ ’Ë¬ßμà“ßÊ ‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬ “¬μ“Õ¬à“ß∂“«√

«‘∏’°“√»÷°…“
°“√»÷°…“·∫∫«‘®—¬‡™‘ß —ß‡°μ ‚¥¬°“√ÕÕ°Àπà«¬‡§≈◊ËÕπ

∑’Ë„Àâ∫√‘°“√μ√«®¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“„Àâ°—∫ºŸâªÉ«¬
‡∫“À«“π 7 Õ”‡¿Õ „π®—ßÀ«—¥Õ”π“®‡®√‘≠ μ—Èß·μà μ.§ 54 -
°.¬. 55 „™â°≈âÕß∂à“¬¿“æ®Õª√– “∑μ“·∫∫¥‘®‘μÕ≈ (fun-
dus camera: Kowa, Nonmy & D 8M, Japan) ‚¥¬¢¬“¬
¡à“πμ“¥â«¬ 1%tropicamide (mydriacyl, Novatis-Alcon;
Texas, USA) 1 À¬¥°àÕπ∂à“¬¿“æ «—¥√–¥—∫°“√¡Õß‡ÀÁπ
(visual acuity) ‚¥¬ Snellen chart ·≈â«∂à“¬√Ÿª®Õª√– “∑μ“
´÷Ëß¡’¡ÿ¡°≈âÕß„π°“√∂à“¬¿“æ (angle of coverage) 30-45
Õß»“ ∂à“¬¿“æ„πÀâÕß¡◊¥‚¥¬æ¬“∫“≈∑’Ë√—∫°“√ Ωñ°Õ∫√¡°“√
∂à“¬¿“æ®Õª√– “∑μ“¥â«¬°≈âÕß¥‘®‘μÕ≈∑’Ë‚√ßæ¬“∫“≈√“™«‘∂’
°√ÿß‡∑æ¡À“π§√ ·≈–®– àß‡©æ“–ºŸâªÉ«¬∑’Ë¡’¿“æ®Õμ“º‘¥ª°μ‘
®“°¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“¡“æ∫®—°…ÿ·æ∑¬å‡æ◊ËÕ
μ√«®¬◊π¬—π·≈–·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–‡∫“À«“π
¢÷Èπ®Õª√– “∑μ“´÷Ëß·∫àßμ“¡ ETDRS §◊Õ no retinopathy,
mild NPDR (non-proliferative diabetic retinopathy),
moderate NPDR, severe NPDR ·≈– PDR (prolifera-
tive diabetic retinopathy)13 ∫—π∑÷°º≈°“√ —́°ª√–«—μ‘·≈–
°“√μ√«®μ“≈ß„π·∫∫øÕ√å¡§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“ ‰¥â·°à √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (fasting blood
glucose) √–¥—∫πÈ”μ“≈ – ¡ (HbA1C) √–¥—∫‰¢¡—π LDL
(low-density lipoprotien) ·≈–§à“ creatinine „π‡≈◊Õ¥ ®“°
‡«™√–‡∫’¬π ∫—π∑÷°§à“„π«—π∑’Ë„°≈â‡§’¬ß°—∫«—πμ√«®¡“°∑’Ë ÿ¥
‚¥¬¬âÕπÀ≈—ß‰¡à‡°‘π 6 ‡¥◊Õπ „π°√≥’∑’Ëμ“ 2 ¢â“ß¡’§«“¡
√ÿπ·√ß‰¡à‡∑à“°—π®–π—∫μ“∑’Ë√ÿπ·√ß°«à“

 ∂‘μ‘„π°“√«‘®—¬
«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ∂‘μ‘æ√√≥π“ §«“¡∂’Ë √âÕ¬≈–

§à“‡©≈’Ë¬ «‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬‚¥¬„™â t-test
·≈–À“§«“¡·μ°μà“ß¢Õß§à“ —¥ à«π√–À«à“ß°≈ÿà¡‚¥¬„™â Chi-
square test ·≈–«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬
μà“ßÊ μàÕ°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“„πºŸâªÉ«¬
‡∫“À«“π‚¥¬„™â multiple logistic regression · ¥ßº≈‡ªìπ
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adjusted odds ratio ·≈– 95% confidential interval ∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ p <0.05

º≈°“√»÷°…“
¡’ºŸâªÉ«¬‡∫“À«“π∑’Ë¢÷Èπ∑–‡∫’¬π∑—ÈßÀ¡¥ ®”π«π  15,273

§π  ‡ªìπºŸâªÉ«¬∑’Ë‰¥â√—∫°“√§—¥°√Õß 11,452 §π §‘¥‡ªìπ√âÕ¬≈–
74.98 „π®”π«ππ’È ‰¥â√—∫°“√«‘π‘®©—¬«à“‰¡à¡’¿“«–‡∫“À«“π‡¢â“
®Õª√– “∑μ“ 10,595 §π·≈–¡’¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“®”π«π 857 §π §‘¥‡ªìπ√âÕ¬≈– 7.48

®“°μ“√“ß∑’Ë 1 æ∫«à“√–¥—∫§«“¡√ÿπ·√ß¢Õß¿“«–
‡∫“À«“π‡¢â“®Õª√– “∑μ“„πºŸâªÉ«¬‡∫“À«“π ‡ªìπ√–¬–
moderate NPDR ¡“°∑’Ë ÿ¥§‘¥‡ªìπ√âÕ¬≈– 5.67  à«π√–¬–
PDR æ∫√âÕ¬≈– 0.38

®“°μ“√“ß∑’Ë 2 æ∫«à“„π°≈ÿà¡ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’¿“«–
‡¢â“®Õª√– “∑μ“ à«π„À≠à‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 77.2 Õ“¬ÿ
‡©≈’Ë¬ 56.66+9.06 √âÕ¬≈– 52.3 ¡’√–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“
À«“π 6-10 ªï ‡©≈’Ë¬ 8.44+4.43 √âÕ¬≈– 52.3 √–¥—∫πÈ”μ“≈
„π‡≈◊Õ¥ (FBS) >180 mg/dl √âÕ¬≈– 30.1 ‡©≈’Ë¬ 167+65.86
√–¥—∫πÈ”μ“≈ – ¡ (HbA1C) >7% √âÕ¬≈– 88.0 ‡©≈’Ë¬ 9.41
+2.37 √–¥—∫‰¢¡—π LDL >100 mg/dl √âÕ¬≈– 62.4 ‡©≈’Ë¬
114.50+43.07 ·≈–§à“ creatinine „π‡≈◊Õ¥ <2mg/dl √âÕ¬
≈– 89.3 ‡©≈’Ë¬ 1.32+0.87  à«π„π°≈ÿà¡∑’Ë‰¡à¡’¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“æ∫«à“  à«π„À≠à‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 68.7
Õ“¬ÿ <40 ªï √âÕ¬≈– 42.4 Õ“¬ÿ‡©≈’Ë¬ 60.39+11.48 √–¬–
‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π <5 ªï √âÕ¬≈– 42.4 ‡©≈’Ë¬ 6.46
+4.36 √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (FBS) <120 mg/dl √âÕ¬≈–
33.1 ‡©≈’Ë¬ 148.95+55.68 √–¥—∫πÈ”μ“≈ – ¡ (HbA1C)

>7% æ∫ √âÕ¬≈– 79.2 ‡©≈’Ë¬ 8.69+2.18 √–¥—∫‰¢¡—π LDL
>100mg/dl √âÕ¬≈– 57.7 ‡©≈’Ë¬ 110.30+40.33 ·≈–§à“ crea-
tinine „π‡≈◊Õ¥ <2 mg/dl √âÕ¬≈– 90.9 ‡©≈’Ë¬ 1.28+1.95
·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“°—∫∑’Ë‰¡à¡’¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“æ∫«à“
ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ ‡ªìπ‡æ»
À≠‘ß ¡’Õ“¬ÿπâÕ¬°«à“ √–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“ππ“π°«à“
√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥·≈–√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ – ¡ Ÿß°«à“
√–¥—∫‰¢¡—π„π‡≈◊Õ¥ LDL  Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¡à¡’¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  à«π√–¥—∫ crea-
tinine ‰¡à·μ°μà“ß°—π„πºŸâªÉ«¬∑—Èß Õß°≈ÿà¡

®“°μ“√“ß∑’Ë 3 ®“°°“√«‘‡§√“–Àå‚¥¬„™âμ—«·ª√∑“ß ∂‘μ‘
‡™‘ß‡¥’Ë¬« (univariate analysis) æ∫«à“ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å
μàÕ°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘‰¥â·°à √–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π 6-10 ªï ·≈–
>10  ªï (OR = 2.58, 95% CI 2.11-3.16  ·≈– OR = 3.39,
95% CI 2.69-4.27) √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (FBS) 121-140,
141-180 ·≈– >180 mg/dl (OR = 1.64, 95% CI 1.32-
2.04, OR = 1.72,95% CI 1.39-2.12 ·≈– OR = 2.39,
95% CI 1.95-2.94) √–¥—∫πÈ”μ“≈ – ¡ (HbA1C) >7%
(OR = 1.94, 95% CI 1.46-2.57) √–¥—∫‰¢¡—π„π‡≈◊Õ¥ LDL
>100 mg/dl (OR = 1.22, 95% CI 1.02-1.45)  à«π√–¥—∫
creatinine ‰¡àæ∫«à“¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“

®“°μ“√“ß∑’Ë 4 °“√À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬∑’Ë¡’
º≈μàÕ°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ «‘‡§√“–Àå‚¥¬
multiple logistic regression æ∫«à“ªí®®—¬∑’Ë¡’§«“¡ —¡æ—π∏å

Table 1  Diabetic retinopathy grading in diabetic patients

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 22.8 3,321 31.3
Female 645 77.2 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 45.7 3,269 31.0
>60 264 31.3 5,193 49.2

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 42.4
6-10 353 52.3 3,086 41.4
>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 27.5 2,137 25.6
>180 246 30.1 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 37.6 2,592 42.3
> 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 42.4 1
6-10 52.3 41.4 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 21.2 1.64 1.32-2.04 <0.001*
141-180 27.5 25.5 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 37.6 42.3 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

°—∫¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‰¥â·°à √–¬–‡«≈“∑’ËªÉ«¬
‡ªìπ‡∫“À«“π 6-10 ·≈– >10 ªï (OR = 2.51:95% CI
1.77-3.56 ·≈– (OR = 3.53:95% CI 2.39-5.21) ºŸâªÉ«¬
‡∫“À«“π∑’Ë¡’√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (FBS) >180 mg/dl (OR
= 1.68:95% CI 1.09-2.56) √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ – ¡
(HbA1C) >7% (OR=2.44:95% CI 1.53-3.89)  à«π√–¥—∫
‰¢¡—π„π‡≈◊Õ¥ LDL ·≈–√–¥—∫ creatinine ‰¡àæ∫«à“¡’§«“¡
 —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“

«‘®“√≥å
®“°°“√»÷°…“π’È æ∫§«“¡™ÿ°¢Õß¿“«–‡∫“À«“π‡¢â“®Õ

ª√– “∑μ“ √âÕ¬≈– 7.5 ´÷Ëß¡“°°«à“°“√»÷°…“¢Õß ‡æ’¬ß„®
≈«°ÿ≈ ∑’Ë ‚√ßæ¬“∫“≈¡À“ “√§“¡14 ∑’Ëæ∫Õ—μ√“°“√‡°‘¥
¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“„πºŸâªÉ«¬‡∫“À«“π√âÕ¬≈–
4.8  „π¢≥–∑’Ë°“√»÷°…“Õ◊Ëπæ∫§«“¡™ÿ°√–À«à“ß √âÕ¬≈–
13.1-40.8 3-5,7,8,15-18 ·≈–„π°“√»÷°…“π’Èμ√«®æ∫«à“‡ªìπ√–¬–

NPDR √âÕ¬≈– 7.10 ·≈– PDR √âÕ¬≈– 0.38 ÷́Ëß„°≈â‡§’¬ß
°—∫°“√»÷°…“¢Õß ‡æ’¬ß„®14 ∑’Ëæ∫Õ—μ√“™ÿ°¢Õß NPDR √âÕ¬
≈– 4.4 ·≈– PDR √âÕ¬≈– 0.4 ·≈–°“√»÷°…“¢Õß ª√–¿— √å
»ÿ¢»√’‰æ»“≈16 ®—ßÀ«—¥Õ¬ÿ∏¬“ æ∫ PDR √âÕ¬≈– 0.6 ·μàæ∫
NPDR √âÕ¬≈– 12.5  à«π°“√»÷°…“Õ◊Ëπæ∫√–¬– NPDR ·≈–
PDR Õ¬Ÿà√–À«à“ß 16.7-27.3 ·≈– 1.3-9.4 μ“¡≈”¥—∫3-6,15

´÷Ëßº≈°“√»÷°…“∑’Ë·μ°μà“ß°—πÕ“®‡π◊ËÕß¡“®“°§«“¡·μ°μà“ß
¢Õßª√–™“°√„π¥â“πÕ“¬ÿ ∑’ËÕ¬ŸàÕ“»—¬ «‘∂’°“√¥”‡π‘π™’«‘μ
æƒμ‘°√√¡°“√°‘πÕ“À“√·μ°μà“ß°—π «‘∏’°“√»÷°…“Õ’°∑—ÈßºŸâªÉ«¬
∑’Ë‰¥â√—∫°“√μ√«®‡ªìπºŸâªÉ«¬∑’Ë„π ∂“π’Õπ“¡—¬ ·≈–‚√ßæ¬“∫“≈
™ÿ¡™π º≈°“√μ√«®¡’°“√°√–®“¬‰¡àÀπ“·πàπ‡À¡◊Õπ°“√
»÷°…“‡©æ“–‡®“–®ß„π‚√ßæ¬“∫“≈»Ÿπ¬åÀ√◊Õ‚√ßæ¬“∫“≈
∑—Ë«‰ª‡æ’¬ß·Ààß‡¥’¬« ª√–°Õ∫°—∫°“√μ√«®¥â«¬ fundus
camera ‚¥¬°“√¢¬“¬¡à“πμ“‡æ’¬ßÀπ÷ËßÀ¬¥ Õ“®¢¬“¬¡à“πμ“
‰¡à¥’‡∑à“∑’Ë§«√®÷ß∑”„Àâ‡ÀÁπ√Õ¬‚√§‰¡à™—¥‡®π ·≈–°“√∂à“¬¿“æ
°Á‡ÀÁπ‡©æ“–¿“¬„π 45 Õß»“ ∂â“√Õ¬‚√§Õ¬ŸàπÕ°®“°π’È°Á‰¡à
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Table 4  Multivariate logistic regression among diabetic patient with and without diabetic retinopathy

Crude OR 95%CI Adjusted OR** 95%CI 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 2.44 1.53-3.89 <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

‡ÀÁπ ª√–™“°√‡∫“À«“π∑’ËÕ¬Ÿà„π°“√»÷°…“π’È à«π„À≠à¡’√–¬–
‡«≈“‡ªìπ‡∫“À«“ππâÕ¬°«à“ 10 ªï (√âÕ¬≈– 82.9) ´÷Ëßæ∫
§«“¡™ÿ° √âÕ¬≈– 7.30 ·μà∂â“„π°≈ÿà¡√–¬–‡«≈“‡ªìπ‡∫“À«“π
¡“°°«à“ 10 ªï √âÕ¬≈– 17.1 æ∫§«“¡™ÿ°√–¬– NPDR
√âÕ¬≈– 12.1 ·≈–√–¬– PDR √âÕ¬≈– 0.9 ´÷Ëß„°≈â‡§’¬ß°—∫
°“√»÷°…“Õ◊Ëπ  à«π°“√μ√«®μ“¥â«¬°≈âÕß∂à“¬¿“æ√–∫∫
¥‘®‘μÕ≈·∫∫‰¡à¢¬“¬¡à“πμ“æ∫«à“  “¡“√∂¬Õ¡√—∫‰¥â„π°“√
§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ ‚¥¬‡©æ“–
ª√–‚¬™πå„π°“√„™â„πæ◊Èπ∑’Ë™π∫∑∑’Ë¡’®—°…ÿ·æ∑¬å‰¡à∑—Ë«∂÷ß19

 à«π°“√∂à“¬¿“æ‚¥¬°“√¢¬“¬¡à“πμ“‡æ’¬ß§√—Èß‡¥’¬«
√à«¡°—∫°“√μ√«®Õ¬à“ß≈–‡Õ’¬¥ ‚¥¬®—°…ÿ·æ∑¬å∑“ß®Õª√– “∑
μ“æ∫«à“ μ√«®æ∫ºŸâªÉ«¬¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‰¥â
¡“°¢÷Èπ ¥—ßπ—Èπ°“√μ√«®§—¥°√Õß‚√§‡∫“À«“π∑’Ë®Õª√– “∑
μ“√à«¡°—π√–À«à“ß°“√∂à“¬¿“æ®Õª√– “∑μ“ ·≈–°“√μ√«®
μ“Õ¬à“ß≈–‡Õ’¬¥πà“®–„Àâ§«“¡™ÿ°¢Õß¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“∑’Ë‡ªìπ®√‘ß20

ªí®®—¬∑’Ë —¡æ—π∏å°—∫¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“

„π°“√»÷°…“π’È §◊Õ√–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π·≈–√–¥—∫
πÈ”μ“≈„π‡≈◊Õ¥ ¬‘Ëß‡ªìπ‡∫“À«“ππ“π°Á¬‘Ëß‡°‘¥¿“«–‡¢â“®Õ
ª√– “∑μ“‰¥â¡“°¢÷Èπ ‡ªìπμ—«∑’Ë· ¥ß∂÷ß°“√∑’ËμâÕß —¡º— °—∫
ªí®®—¬‡ ’Ë¬ß‡æ‘Ë¡¡“°¢÷Èπ4 ́ ÷Ëß°“√»÷°…“π’È æ∫«à“ºŸâ∑’Ë‡ªìπ‡∫“À«“π
π“π 6-10 ªï ¡’¿“«–‡ ’Ë¬ßμàÕ°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õ
ª√– “∑μ“‡ªìπ 2.5 ‡∑à“ ·≈–∂â“‡ªìπ‡∫“À«“ππ“π¡“°°«à“
10 ªï ®–‡ ’Ë¬ß‡æ‘Ë¡¡“°¢÷Èπ‡ªìπ 3.5 ‡∑à“ ¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‡∫“
À«“ππâÕ¬°«à“À√◊Õ‡∑à“°—∫ 5 ªï  Õ¥§≈âÕß°—∫º≈°“√»÷°…“
À≈“¬√“¬ß“π5-7,14,16 ·≈–¬—ß„°≈â‡§’¬ß°—∫°“√»÷°…“¢ÕßÕπÿæ®πå
·≈–§≥–∑’Ëæ∫«à“‡ªìπ‡∫“À«“π 5-10 ªï ‡ ’Ë¬ß‡ªìπ 2.06 ‡∑à“
·≈–¡“°°«à“ 10 ªï ‡ ’Ë¬ß‡ªìπ 2.94 ‡∑à“17 ·μàμË”°«à“°“√»÷°…“
¢Õß Kim ·≈–§≥– ∑’Ëæ∫«à“‡ªìπ‡∫“À«“π 5-10 ªï ‡ ’Ë¬ß
‡ªìπ 5.19 ‡∑à“ ·≈–¡“°°«à“ 10 ªï ‡ ’Ë¬ß‡ªìπ 10.03 ‡∑à“4

·≈– Ÿß°«à“°“√»÷°…“¢Õßª√–‡∑»‰∑¬∑’Ëæ∫«à“ ªÉ«¬‡ªìπ‡∫“
À«“ππâÕ¬°«à“ 5 ªï §«“¡‡ ’Ë¬ß‡ªìπ 1.4 ‡∑à“ ¡“°°«à“ 10 ªï
‡ ’Ë¬ß 1.9 ‡∑à“‡¡◊ËÕ‡∑’¬∫°—∫ºŸâªÉ«¬‡∫“À«“π∑’Ë¬—ß‰¡à¡’¿“«–
‡∫“À«“π‡¢â“®Õª√– “∑μ“3  Ÿß°«à“°“√»÷°…“¢Õß ÿπ∑√“¿√≥å
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·≈–§≥–∑’Ëæ∫«à“ 10-14 ªï ‡ ’Ë¬ß‡ªìπ 2.17 ‡∑à“ ¡“°°«à“ 20
ªï ‡ ’Ë¬ß 3.66 ‡∑à“15

 à«π√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ Ÿß∑—Èß FBS ·≈– HbA1C
æ∫«à“¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥¿“«–·∑√° ấÕπ∑’Ë®Õª√– “∑
μ“ ‚¥¬æ∫«à“ ¡’À≈“¬ß“π«‘®—¬∑’Ë„Àâº≈°“√»÷°…“∑’Ë Õ¥§≈âÕß
°—∫°“√»÷°…“π’È4,14,15,18 √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥∑’Ë„™â„π°“√»÷°…“
π’È‡ªìπ√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥§√—Èß≈à“ ÿ¥‰¡à‡°‘π 6 ‡¥◊Õπ ´÷Ëßæ∫
«à“ºŸâ∑’Ë§«∫§ÿ¡√–¥—∫πÈ”μ“≈‰¥â ‰¡à¥’§◊Õ ¡“°°«à“ 180 mg/dl
¢÷Èπ‰ª¡’¿“«–‡ ’Ë¬ßμàÕ°“√‡°‘¥¿“«–‡∫“À«“π¢÷Èπμ“‡ªìπ 1.68
‡∑à“ ¢ÕßºŸâ∑’Ë¡’ FBS ‰¡à‡°‘π 120 mg/dl „π°“√»÷°…“π’Èæ∫«à“
HbA1C ¡“°°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 7 ®–¡’¿“«–‡ ’Ë¬ßμàÕ¿“«–
‡∫“À«“π‡¢â“®Õª√– “∑μ“‡ªìπ 2.44 ‡∑à“ ¢Õß°≈ÿà¡∑’Ë¡’
HbA1C πâÕ¬°«à“√âÕ¬≈– 7 ́ ÷Ëß Ÿß°«à“°“√»÷°…“¢Õß ÿπ∑√“-
¿√≥å·≈–§≥– æ∫§«“¡‡ ’Ë¬ß‡ªìπ 1.99 ‡∑à“15  à«π°“√»÷°…“
¢Õß Ghetthakul ·≈–§≥–3 ∑’Ë∑”°“√»÷°…“„πª√–‡∑»‰∑¬
æ∫«à“ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’ HbA1C ¡“°°«à“√âÕ¬≈–7 ®–¡’
¿“«–‡ ’Ë¬ßμàÕ¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‡ªìπ 1.5  ‡∑à“
Kim ·≈–§≥–4 ∑”°“√»÷°…“„πª√–‡∑»‡°“À≈’æ∫§«“¡‡ ’Ë¬ß
‡æ‘Ë¡¢÷Èπ‡ªìπ 1.34 ‡∑à“‡¡◊ËÕ §à“ HbA1C ‡æ‘Ë¡¢÷Èπ∑ÿ°√âÕ¬≈– 1
 à«π°“√»÷°…“¢Õß He BB ·≈–§≥–6 ‰¡àæ∫§«“¡ —¡æ—π∏å
√–À«à“ß HbA1C ·≈–¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“

 à«π√–¥—∫ creatinine „π°“√»÷°…“π’È ‰¡àæ∫«à“¡’§«“¡
 —¡æ—π∏å°—∫¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ ´÷Ëß Õ¥§≈âÕß
°—∫º≈°“√»÷°…“¢Õß¢«—≠‡√◊Õπ·≈–§≥–21 ·≈–Õπÿæ®πå·≈–
§≥–17  ·μà·μ°μà“ß®“°°“√»÷°…“¢Õß ÿπ∑√“¿√≥å·≈–§≥–
∑’Ëæ∫«à“ ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’√–¥—∫ creatinine 2 mg/dl ¢÷Èπ
‰ª ‡ ’Ë¬ßμàÕ°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‡ªìπ 4.15
‡∑à“15

√–¥—∫LDL æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—∫¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“ ´÷Ëß¡’√“¬ß“π°“√»÷°…“∑’Ëμ√ß°—π17,21

°“√»÷°…“π’Èªí®®—¬∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥¿“«–‡∫“À«“π∑’Ë
®Õª√– “∑μ“‰¥â·°à √–¬–‡«≈“∑’ËªÉ«¬‡ªìπ‡∫“À«“π ·≈–
√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ ́ ÷Ëß§«√»÷°…“ªí®®—¬Õ◊Ëπ‡æ‘Ë¡‡μ‘¡Õ’°´÷Ëß„π
°“√»÷°…“§√—Èßπ’È¡’¢âÕ®”°—¥§◊Õ ¢âÕ¡Ÿ≈ªí®®—¬∑’Ë‡°’Ë¬«¢âÕßÕ◊ËπÊ ‰¡à
 ¡∫Ÿ√≥å®÷ß‰¡à‰¥âπ”¡“«‘‡§√“–Àå πÕ°®“°π’È°“√∂à“¬¿“æ®Õμ“
¥â«¬°≈âÕß¥‘®‘μÕ≈  “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ‡∫◊ÈÕßμâπ„π°“√
§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“ ‡æ◊ËÕ„Àâ “¡“√∂
§âπÀ“ºŸâªÉ«¬∑’Ë®”‡ªìπμâÕß‰¥â√—∫°“√√—°…“‚¥¬‡√Á«°àÕπ∑’Ë®–

μ“∫Õ¥ ‡À¡“–°—∫ ∂“π°“√≥å∑’Ë¡’®—°…ÿ·æ∑¬å‰¡à‡æ’¬ßæÕ°—∫
®”π«πª√–™“°√ ·≈–ºŸâªÉ«¬‡∫“À«“π§«√‰¥â√—∫°“√μ√«®μ“
μ—Èß·μà‡√‘Ë¡«‘π‘®©—¬‚√§‡∫“À«“π ·≈– ◊ËÕ “√°—∫·æ∑¬åºŸâ¥Ÿ·≈
ºŸâªÉ«¬„π°“√§«∫§ÿ¡ªí®®—¬μà“ßÊ ∑’Ë¡’º≈μàÕ¿“«–‡∫“À«“π
‡¢â“®Õª√– “∑μ“Õ¬à“ß‡¢â¡ß«¥

 √ÿª
°“√μ√«®§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“

‡ªìπ°“√ªÑÕß°—π°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë¡’
¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“„π√–¬–·√°¡—°‰¡à¡’Õ“°“√
∑“ß “¬μ“ ́ ÷Ëß®–™à«¬ª√–À¬—¥ß∫ª√–¡“≥„π°“√¥Ÿ·≈ºŸâªÉ«¬
‡æ√“–°“√√—°…“¿“«–π’È°àÕπ∑’Ë®–‡°‘¥¿“«–·∑√°´âÕπ π—Èπ®–
¬ÿàß¬“°·≈–´—∫´âÕππâÕ¬°«à“  ‘Èπ‡ª≈◊ÕßπâÕ¬°«à“·≈–∑’Ë ”§—≠
º≈°“√√—°…“®–¥’°«à“ ·≈–¬—ß™–≈Õ°“√≈ÿ°≈“¡·≈–≈¥°“√
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«— ¥ÿ·≈–«‘∏’°“√: °“√»÷°…“¬âÕπÀ≈—ß„π§≈‘π‘°‡∫“À«“π¢Õß»Ÿπ¬å°“√·æ∑¬å°“≠®π“¿‘‡…° ‚¥¬°“√‡°Á∫¢âÕ¡Ÿ≈®“°‡«™√–‡∫’¬π
°“√‡°Á∫¢âÕ¡Ÿ≈ª√–°Õ∫¥â«¬¢âÕ¡Ÿ≈æ◊Èπ∞“π‰¥â·°à ‡æ» Õ“¬ÿ √–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ √–¥—∫πÈ”μ“≈
 – ¡„π‡≈◊Õ¥ §«“¡¥—π‚≈À‘μ √–¥—∫‰¢¡—π„π‡≈◊Õ¥ §à“°“√∑”ß“π¢Õß‰μ √«¡∂÷ß¢âÕ¡Ÿ≈°“√‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õª√– “∑
μ“ ·≈– √–¥—∫§«“¡√ÿπ·√ß μ“¡‡°≥±å¢Õß Early Treatment Diabetic Retinopathy Study (ETDRS)

º≈°“√»÷°…“: æ∫«à“§«“¡™ÿ°¢Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“‡ªìπ√âÕ¬≈– 10.4 ‚¥¬·∫àß‡ªìπ ‡∫“À«“π‡¢â“®Õª√– “∑
μ“™π‘¥ nonproliferative √âÕ¬≈– 9.2 ·≈–™π‘¥ proliferative √âÕ¬≈– 1.2 æ∫¿“«–®Õª√– “∑μ“∫«¡®“°‡∫“À«“π‡¢â“
®Õª√– “∑μ“√âÕ¬≈– 1.8 πÕ°®“°π’Èæ∫«à“√–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π¡’º≈μàÕ§«“¡™ÿ°¢Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“
·μà‰¡àæ∫§«“¡ —¡æ—π∏å¢Õß¿“«–‡∫“À«“π‡¢â“®Õª√– “∑μ“°—∫ªí®®—¬‡ ’Ë¬ßÕ◊Ëπ
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Prevalence of Diabetic Retinopathy in  Golden
Jubilee Medical Center and Associated Risk
Factors

Eye Unit, Medical Department, Golden Jubilee Medical Center, Mahidol University

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.

Manassawee Joradoln M.D.

Original Article/π‘æπ∏åμâπ©∫—∫

Prakairut Thongphiew M.D., Aranya Romphongarn



19Prevalence of Diabetic Retinopathy in  Golden Jubilee Medical Center and Associated Risk Factors.

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 20301. In Thailand, the esti-
mated national prevalence of diabetes was 9.6% (2.4
million) in 20032.

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 diabetes3, diabetic
retinopathy is the second leading complication of
diabetes in DM patients (table 1) and the most com-
mon diabetic eye disease4.

In the study conducted by the United Kingdom
Prospective Diabetes Study group (UKPDS)5, 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 studies6,7.

The studies on diabetic retinopathy in Thailand
mostly have involved clinics based in university or
provincial hospitals8-12. There were a few studies in
community hospitals in rural areas7,13. 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 çgold standardé
Early Treatment Diabetic Retinopathy Study (ETDRS)14.
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-

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)



21Prevalence of Diabetic Retinopathy in  Golden Jubilee Medical Center and Associated Risk Factors.

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

Severity All DM 95%CI Women 95%CI Men 95%CI
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) 5.5 (2.8-10.2)

Retinopathy grade
None 89.6 (83.9-93.5) 38.4 (31.1-46.1) 51.2 (43.6-58.8)
Mild 6.1 (3.2-1.1) 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) 1.2 (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) 1.2 (0.1-4.6)

DR = diabetic retinopathy, CSME = clinically significant macular edema.

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 = 9)

FPG (mg/dl) 142.3 (42.05) 141.5 (41.05) 148.3 (49.89) 0.53 175.2 (61.15) 124 (16.5) 0.03

HbA1C (%) 7.1 (1.24) 7.0 (1.23) 7.4 (1.27) 0.21 8.2 (1.45) 6.7 (0.46) 0.01

SBP (mmHg) 134.3 (17.15) 134.3 (16.29) 134.2 (23.27) 0.98 125.3 (15.56) 142.2 (26.79) 0.14

DBP (mmHg) 78.5 (9.89) 78.3 (9.62) 80.1 (12.01) 0.48 75.6 (9.28) 84.1 (13.18) 0.15

Total cholesterol 176.7 (44.69) 177.7 (44.65) 169.2 (45.46) 0.46 188.2 (40.34) 152.1 (44.71) 0.10
(mg/dl)

Triglycerides 137.6 (61.93) 136.1 (54.02) 122.5 (51.18) 0.32 129.4 (53.16) 116.3 (51.35) 0.61
(mg/dl)
LDL (mg/dl) 101.8 (36.72) 102.4 (37.43) 97.4 (31.32) 0.60 103.2 (29.7) 92.2 (33.37) 0.49

HDL (mg/dl) 52.2 (13.41) 52.1 (13.69) 51.3 (11.33) 0.82 54.7 (10.12) 48.2 (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; HbA1C =hemoglobin A1C; 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.
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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).

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 project15, 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,16 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
PDR17-20 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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for treatment.
However, the findings in present study are simi-

lar to those of the Beaver Dam Eye Study21 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
project15, the associated risk factors were duration
of diabetes, HbA1c level, systolic BP and diabetic
nephropathy similar to the study of Maharat-Nakhon-
Ratchasima Hospital22. 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 prevalence23,24.

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 ophthalmologists25,26.
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 Satisfaction and
Related Factors

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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Introduction
Almost all of the previous studies about visual

acuity and visual impairment1-6 had the same results,
that visual impairment increased with the populationûs
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)2,7,8.
In Thailand, visual function evaluations for cataract9

and refractive surgery10 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

screened by health workers rather than self-reported11.
For health administrators and policy makers, knowing
a populationûs 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 2006-200712 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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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.
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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)13 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 classified14 as
no problem, minimal problem, moderate problem,
severe problem as given in Table 1

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

Table 1  Visual loss classification14

Visual loss in BOD Visual acuity
No visual loss 20/20 - 20/40
Minimal visual loss <20/40 - 20/63
Moderate visual loss 20/80 - 20/160
Severe visual loss less than 20/200
Uncertain visual loss Central stable and maintain

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 4,120

60-69 1,285 2,217 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 4  Self-reported visual perception satisfaction in various occupations and genders

Male Female Male Female Male Female Male Female Male Female

House worker 10 71 252 1,566 210 1,157 109 466 581 3,260

Agriculture worker 90 83 895 1,373 648 919 207 281 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 1,364 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 2,550 4,939 1,657 3,255 598 1,128 5,037 9,621

Grand total           531           7,489             4,912               1,726                14,658

Percent           3.60%           51.10%              33.50%            11.80%                100%

Occupation                      Satisfied      Not satisfied                      Total
        No problem         Minimal        Moderate        Severe

          problem         problem        problem

Table 3  Presenting visual acuity of better eye, age group and gender of samples with complete data

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 1,104 2,207 88 230 6 30 26 37 3,728 25.43

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

 Age group                   Presenting visual acuity of better eye                         Total
   (years)  20/20-20/40   20/50-20/70    < 20/70 -10/200      <10/200
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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% CI  1.01,
1.57), 2.04 (95% CI 1.76, 2.37) and  3.18 (95% CI

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)

20/20- 20/40 457 (4.7%) 5,559 (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%) 1,258 (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 (41.2%) 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%)

  Presenting visual acuity           Self-reported visual perception    Total

     of better eye (VA) No Minimal Moderate Severe
problem problem problem problem
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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%) 4,912 (33.51%) 1,726 (11.78%) 14,658 (100.00%)

Table 6  Self-reported visual perception satisfaction among various occupations

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 47.48 344 52.52 655 4.47

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%)
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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% CI Regression AOR &

95%CI, P value

VA* 14,658 100.0 Pearson Chi- square 0.230, P <0.000 (Kendall 1.26 (95%CI  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 3.9 association)/ 2.04 (95%CI  1.76, 2.37),

<20/40-20/70 3,257 22.4 P <0.000 P <0.000

20/20-20/40 9,689 66.1 3.18 (95%CI  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 22.25 P=0.918

Civil/State 735 5.01 1.33 (95%CI  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 25.43 0.51 (95%CI  0.41, 0.65),

50-59 years 4,120 28.11 P <0.000

60-69 years 3,000 20.47 0.42 (95%CI  0.33, 0.53),

70-79 years 1,785 12.18 P <0.000
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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 individualsû 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-
generation15. Other variables such as visual acuity,

visual field16 and eye diseases are known factors
causing poor visual perception. Additionally educa-
tion and contrast sensitivity17 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 care18. 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-

Table 9 The association of self-reported visual perception satisfaction and VA, occupation, age group and gender
in population with 95%CI (cont.)

Factors Number Percent         Statistic/ Magnitude of Association, Stratified analysis by
         P value P-value / or Crude odd Multiple Logistic

ratio with 95% CI Regression AOR &

95%CI, P value

80-89 years 307 2.09 0.38 (95%CI  0.30, 0.48),

>90 years 11 0.08 P <0.000

0.33 (95%CI  0.26, 0.42),

P <0.000

0.25 (95%CI  0.18, 0.35),

P <0.000

0.27 (95%CI  0.67, 1.67),

P=0.063

Sex 14,658 100.0 Pearson Chi- square 1

Male 5,035 34.35 P=0.1, not significant 1.08 (95%CI  0.01, 1.16),

Female 9,623 65.65 P=0.058

* VA=Presenting visual acuity of better eye
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tional disability than that of farsighted vision.19 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-
formance19 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 emotional20-23. 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
implications15. Both self-reported and performance-
based measures seem to complement each other in
providing useful information about physical limita-
tions.24

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.

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 4,912 0 4,912
Severe problem in seeing 1,726 0 1,726

Total 6,638 (45.29%) 8,020 (54.71%) 14,658
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§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
(The choroidal thickness)

Àπà«¬®Õμ“ ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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§Õ√Õ¬¥å (choroid) ‡ªìπ™—ÈπÀπ÷Ëß¢Õßºπ—ß≈Ÿ°μ“¥â“πÀ≈—ß
Õ¬Ÿà√–À«à“ß™—Èπ¢Õß®Õμ“·≈–™—Èπμ“¢“« ‚¥¬§Õ√Õ¬¥å‡ªìπÀπ÷Ëß
„π‡π◊ÈÕ‡¬◊ËÕ¢Õß√à“ß°“¬∑’Ë¡’‡ âπ‡≈◊Õ¥‡ªìπ à«πª√–°Õ∫‡ªìπ
 à«π„À≠à ‡ªìπ‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’°“√‡º“º≈“≠æ≈—ßß“π∑’Ë Ÿß¡“° √«¡
∑—Èß‡ªìπμ—«„ÀâÕÕ°´‘‡®π·≈– “√Õ“À“√À≈àÕ‡≈’È¬ß·°à™—Èπ pho-
toreceptor ·≈– retinal pigment epithelium (RPE)  ¢Õß
®Õμ“1 πÕ°®“°π’È§Õ√Õ¬¥å¬—ß∂Ÿ°‡™◊ËÕ«à“¡’∫∑∫“∑ ”§—≠„π°“√
‡°‘¥æ¬“∏‘ ¿“æ¢Õß‚√§∑“ß®Õμ“À≈“¬™π‘¥ ‡™àπ age-re-
lated macular degeneration (AMD), polypoidal chor-
oidal vasculopathy (PCV) ·≈– central serous chori-
oretinopathy (CSC)2-4 ‡ªìπμâπ ¥—ßπ—Èπ§Õ√Õ¬¥å®÷ß∂◊Õ‡ªìπ
™—ÈπÀπ÷Ëß¢Õßºπ—ß≈Ÿ°μ“∑’Ë¡’§«“¡ ”§—≠Õ¬à“ßÀπ÷Ëß ÷́Ëß°“√
‡ª≈’Ë¬π·ª≈ßμà“ßÊ ∑’Ë‡°‘¥¢÷Èπ°—∫§Õ√Õ¬¥å¡—°¡’º≈μàÕæ¬“∏‘
°”‡π‘¥·≈–æ¬“∏‘ ¿“æ¡“°¡“¬¢Õß‚√§®Õμ“ „πªí®®ÿ∫—π°“√
»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢Õß§Õ√Õ¬¥å “¡“√∂¥Ÿ‰¥â®“°°“√μ√«®
¥â«¬ indocyanine green angiography (ICGA) ·≈–°“√
»÷°…“§«“¡Àπ“∑’Ë‡ª≈’Ë¬π·ª≈ß¢Õß™—Èπ§Õ√Õ¬¥å

æ‘™—¬ ®‘√√—μπ‚ ¿“, æ.∫.

Review Article/∫∑øóôπøŸ«‘™“°“√

°“√«—¥§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
®“°∑’Ë°≈à“«¢â“ßμâπ °“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß

™—Èπ§Õ√Õ¬¥å‡ªìπμ—«∫àß∫Õ°∂÷ß°“√‡ª≈’Ë¬π·ª≈ßμà“ßÊ ∑’Ë‡°‘¥¢÷Èπ
‚¥¬∑—Ë«‰ª°“√∂à“¬¿“æ‚§√ß √â“ß¢Õß™—Èπ§Õ√Õ¬¥å‚¥¬„™â
optical coherence tomography (OCT) ‡ªìπ‡√◊ËÕß∑’Ë¬“°
‡π◊ËÕß®“°§«“¡¬“«§≈◊Ëπ¢Õß· ß∑’Ë„™âÕ¬Ÿà¡’§«“¡ “¡“√∂„π°“√
∑–≈ÿ∑–≈«ßμË” √à«¡°—∫¡’°“√ –∑âÕπ°≈—∫¢Õß· ß∑’Ë‡°‘¥¢÷Èπ®“°
‡¡Á¥ ’„π™—Èπ retinal pigment epithelium (RPE) ·≈–À≈Õ¥
‡≈◊Õ¥„π™—Èπ§Õ√Õ¬¥å5  ¥—ßπ—Èπ„πªí®®ÿ∫—π®÷ß¡’°“√æ—≤π“
‡∑§‚π‚≈¬’„À¡àÊ‡°’Ë¬«°—∫°“√∂à“¬¿“æ¢Õß§Õ√Õ¬¥å¥â«¬ OCT
¢÷Èπ ‡æ◊ËÕ„Àâ‡ÀÁπ√“¬≈–‡Õ’¬¥μà“ßÊ ·≈– “¡“√∂«—¥§«“¡Àπ“
¢Õß™—Èπ§Õ√Õ¬¥å‰¥â¥’¬‘Ëß¢÷Èπ (Figure 1) ‚¥¬°“√∂à“¬¿“æ‚§√ß
 √â“ß¢Õß™—Èπ§Õ√Õ¬¥å‚¥¬„™â OCT „πªí®®ÿ∫—π¡’ 2 «‘∏’6-8 ‰¥â·°à

1. High penetration Swept-Source OCT (SS-
OCT) ‚¥¬°“√„™â·À≈àß°”‡π‘¥· ß∑’Ë¡’§«“¡¬“«§≈◊Ëπ∑’Ë Ÿß¢÷Èπ
Õ¬Ÿà∑’Ëª√–¡“≥ 1,050 π“‚π‡¡μ√ ‡¡◊ËÕ‡∑’¬∫°—∫ spectral
domain OCT ∑—Ë«‰ª∑’ËÕ¬Ÿà∑’Ëª√–¡“≥ 800 π“‚π‡¡μ√ ‚¥¬
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Figure 1 · ¥ß°“√‡ª√’¬∫‡∑’¬∫¿“æ∂à“¬∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥®“° OCT ™π‘¥μà“ßÊ A) ¿“æ∂à“¬®“°‡§√◊ËÕß Time-domain OCT
(stratus ˙) ®–‡ÀÁπ«à“ —≠≠“π·≈–√“¬≈–‡Õ’¬¥μà“ßÊ„π™—Èπ§Õ√Õ¬¥åÀ“¬‰ª B, C) ¿“æ∂à“¬®“°‡§√◊ËÕß Spectrum do-
main OCT (Cirrus ˙ ¿“æ B, Heidenberg ˙ ¿“æ C) ®–¬—ßæÕ‡ÀÁπ√“¬≈–‡Õ’¬¥μà“ßÊ ¢Õß§Õ√Õ¬¥å‰¥â∫“ß à«π ́ ÷Ëß· ¥ß
„Àâ‡ÀÁπ hyporeflective line (À—«≈Ÿ°»√) D) ¿“æ∂à“¬®“° Heidenberg spectralis OCT ‚¥¬„™â enhanced depth
imaging technique ®–‡ÀÁπ√“¬≈–‡Õ’¬¥¢Õß§Õ√Õ¬¥å™—¥¡“°¢÷Èπ ‚¥¬‡ÀÁπ‡ªìπ hyporeflective line (≈Ÿ°»√μ—Èß) πÕ°®“°
π’È¬—ß‡ÀÁπμ”·Àπàß∑’Ë‡ âπ‡≈◊Õ¥∑–≈ÿºà“π™—Èπ sclera ¡“¬—ß§Õ√Õ¬¥å (suprachoroidal space, ≈Ÿ°»√πÕπ)

Figure 2 ¿“æ∂à“¬∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥®“° OCT ‚¥¬°“√· ¥ß°“√μ√«®§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å 2 «‘∏’ A) High penetration
Swept-Source OCT ·≈– B) Enhanced depth imaging technique
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§«“¡¬“«§≈◊Ëπ∑’Ë Ÿß¡“°¢÷Èππ’È®–∑”„Àâ¡’· ß∑–≈ÿ∑–≈«ß (sig-
nal penetration) ‰ª¬—ß§Õ√Õ¬¥å¡“°¢÷Èπ, sensitivity ¢Õß
¿“æ∑’Ë∫√‘‡«≥§Õ√Õ¬¥åÀ√◊Õ™—Èπ sclera ¥â“π∫π (inner sclera)
®÷ß‡æ‘Ë¡¡“°¢÷Èπ7,8 ´÷Ëß®–∑”„Àâ “¡“√∂∂à“¬¿“æ§Õ√Õ¬¥å·≈–
 “¡“√∂«—¥§«“¡Àπ“‰¥â (Figure 2A)

2. Enhanced depth imaging (EDI) technique
based on spectral-domain OCT6,7 (Figure 2B) ‡ªìπ
‚ª√·°√¡∑’Ë„™â ”À√—∫°“√«—¥§«“¡Àπ“¢Õß§Õ√Õ¬¥å ”À√—∫
spectral-domain OCT ∑’Ë¡’„™âÕ¬Ÿà„πªí®®ÿ∫—π ‰¥â·°à

- Heidenberg spectralis˙ OCT „πÕ¥’μÀ√◊Õ
‡§√◊ËÕß√ÿàπ·√°®–∑”‚¥¬°“√‡§≈◊ËÕπ‡§√◊ËÕß¡◊Õ‡¢â“„°≈âμ“¢ÕßºŸâ
ªÉ«¬‡æ‘Ë¡¡“°¢÷Èπ ´÷Ëß¡’º≈∑”„Àâ¡’°“√‚ø°— ¢Õß· ß¡“°¢÷Èπ∑’Ë
√–¥—∫¢Õß§Õ√Õ¬¥åÀ√◊Õ sclera ¥â“π„π ∑”„Àâ‡°‘¥¿“æÀ—«°≈—∫
(invert) ·≈–¡’ sensitivity ¢Õß¿“æ∑’Ë∫√‘‡«≥‡À≈à“π’È‡æ‘Ë¡
¡“°¢÷Èπ ®÷ß∑”„Àâ “¡“√∂∂à“¬¿“æ§Õ√Õ¬¥å·≈– “¡“√∂«—¥
§«“¡Àπ“‰¥â Õ¬à“ß‰√°Áμ“¡„πªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“‚ª√·°√¡
software ¢÷Èπ‡æ◊ËÕ∑”„Àâ ‰¥â¿“æ∑’Ë‡ªìπ¿“æª°μ‘∑’Ë‰¡à„™à¿“æÀ—«
°≈—∫·≈–‰¡à®”‡ªìπμâÕß‡§≈◊ËÕπ‡§√◊ËÕß¡◊Õ‡¢â“„°≈âμ“ºŸâªÉ«¬ ¥—ß
‡™àπ„πÕ¥’μ

- 3D-OCT (Topcon˙), RTVue (Optovue˙)
·≈– Cirrus HD-OCT (Zeiss˙) μâÕßÕ“»—¬°“√æ—≤π“À√◊Õ
upgrade software ∑”„Àâ¡’°“√ª√—∫®ÿ¥‚ø°— ¢Õß· ß‰ª∑’Ë
™—Èπ¢Õß§Õ√Õ¬¥å ‚¥¬Õ“»—¬À≈—°°“√‡¥’¬«°—π ∑”„Àâ ‰¥â¿“æ
‡∑à“‡∑’¬¡°—∫ enhance depth imaging technique ®“°
Heidenberg spectralis OCT

«‘∏’À√◊Õ‡∑§π‘§°“√μ√«®«—¥§«“¡Àπ“
¢Õß™—Èπ§Õ√Õ¬¥å

¿“æ∂à“¬®Õμ“∑’Ë‰¥â®“°°“√∂à“¬¿“æ¥â«¬ high pen-
etration Swept-Source OCT (SS-OCT) À√◊Õ®“° en-
hanced depth imaging (EDI) technique based on
spectral-domain OCT ∑’Ë‰¥â®–‡ÀÁπ√“¬≈–‡Õ’¬¥¢Õß™—Èπ
§Õ√Õ¬¥å¡“°¢÷Èπ ‚¥¬®–æ∫·∂∫‡¢â¡ 2 ‡ âπ¢Õß RPE-Bruchûs
membrane ¥â“π∫π·≈–·∂∫‡¢â¡∑’Ë‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß
¢Õß· ß∑’Ëºà“π®“°§Õ√Õ¬¥å‰ª¬—ß sclera (chorioscleral in-
terface) ¥â“π≈à“ß (Figure 3, ¥â“π¢«“·∂∫‡ âπ∫π·≈–≈à“ß)

 ”À√—∫«‘∏’°“√À“§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å ≥
μ”·Àπàß„¥Ê ∑”‰¥â‚¥¬°“√≈“°‡ âπμ—Èß©“°√–À«à“ß¢Õ∫¥â“π

πÕ°¢Õß RPE-Bruchûs membrane ‰ª®π∂÷ß¢Õ∫¥â“π„π
¢Õß chorioscleral interface ≥ μ”·Àπàßπ—Èπ À≈—ß®“°π—Èπ
μ—« automated built-in calibration software ®–∑”Àπâ“∑’Ë
ª√–¡«≈º≈·≈–«—¥√–¬–Àà“ß√–À«à“ß 2 ‡ âπ ÕÕ°¡“„πÀπà«¬
¢Õß‰¡§√Õπ (Figure 3)

„πªí®®ÿ∫—π ¿“æ∂à“¬∑’Ë‰¥â®“°‡§√◊ËÕß High penetration
Swept-Source OCT (Topcon˙) ¡’‚ª√·°√¡ 3D raster
scan ∑”„Àâ “¡“√∂«—¥·≈– √â“ß choroidal thickness map
„πæ◊Èπ∑’Ë 6*6 ¡‘≈≈‘‡¡μ√ ¢Õß®ÿ¥¿“æ™—¥6-9  ́ ÷Ëß¬—ß‰¡à¡’„π spec-
tral domain OCT ∑—Ë«‰ª  Õ¬à“ß‰√°Áμ“¡ªí®®ÿ∫—π SS-OCT
¬—ß‰¡à¡’¢“¬μ“¡∑âÕßμ≈“¥·≈–¬—ßÕ¬Ÿà„π°“√«‘®—¬‡∑à“π—Èπ

ªí®®—¬∑’Ë¡’º≈μàÕ§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
1. Õ“¬ÿ: æ∫«à“‡¡◊ËÕÕ“¬ÿ¡“°¢÷Èπ®– —¡æ—π∏å°—∫§«“¡

Àπ“∑’Ë≈¥≈ß¢Õß§Õ√Õ¬¥å ‚¥¬®“°°“√»÷°…“æ∫«à“§«“¡Àπ“
¢Õß choroid ∑’Ë∫√‘‡«≥„μâ®ÿ¥¿“æ™—¥ (subfovea) ®–Àπ“
‡æ‘Ë¡¡“°¢÷Èπ„π™à«ß 20 ªï·√° ‚¥¬Õ—μ√“®–¡“°∑’Ë ÿ¥„π™à«ß 10
ªï·√° À≈—ß®“°π—Èπ®–§ß∑’Ë®π°√–∑—ËßÕ“¬ÿª√–¡“≥ 30 ªï ·≈–
®–§àÕ¬Ê≈¥≈ßª√–¡“≥ 15-20 ‰¡§√Õπ ∑ÿ°Ê 10 ªï¢ÕßÕ“¬ÿ
∑’Ë‡æ‘Ë¡¡“°¢÷Èπ10,11 (Figure 4)

2. §«“¡¬“«¢Õß≈Ÿ°μ“: °“√»÷°…“æ∫«à“ §«“¡¬“«
≈Ÿ°μ“∑’Ë‡æ‘Ë¡¡“°¢÷Èπ®– —¡æ—π∏å°—∫°“√≈¥≈ß¢Õß§«“¡Àπ“¢Õß
™—Èπ§Õ√Õ¬¥å8,12 ¥—ßπ—Èπ„π§π∑’Ë¡’¿“«– “¬μ“ —Èπ®–μ√«®æ∫
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥åπâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫§π “¬μ“
ª°μ‘ (Figure 5)

°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß§Õ√Õ¬¥å„π
‚√§·≈–°“√√—°…“μà“ßÊ ¢Õß®Õμ“
®“°°“√»÷°…“§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å„π‚√§μà“ßÊ

¢Õß®Õμ“ æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß·μ°μà“ß°—π„πμ“∑’Ë¡’
æ¬“∏‘ ¿“æ ́ ÷ËßÕ“®‡ªìπμ—« –∑âÕπÀ√◊Õ∫àß∫Õ°∂÷ßæ¬“∏‘°”‡π‘¥
∑’Ë·μ°μà“ß°—π¢Õß‚√§π—ÈπÊ πÕ°®“°π’È¬—ßæ∫«à“ °“√√—°…“∫“ß
Õ¬à“ß¬—ß¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
¥â«¬ ‚¥¬‚√§¢Õß®Õμ“·≈–°“√√—°…“„πªí®®ÿ∫—π∑’Ëæ∫«à“¡’§«“¡
 —¡æ—π∏å°—∫§«“¡Àπ“¢Õß§Õ√Õ¬¥å ¡’¥—ßπ’È

1. Central serous chorioretinopathy
Central serous chorioretinopathy (CSC) À√◊Õ
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Figure 3 ¿“æ OCT · ¥ß«‘∏’°“√«—¥§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ ‚¥¬«—¥μ—Èß©“°®“°√–¬–Àà“ß√–À«à“ß¢Õ∫¥â“ππÕ°¢Õß
RPE-Bruchûs membrane (≈Ÿ°»√Àπ“™’È≈ß) ®π∂÷ß¢Õ∫¥â“π„π¢Õß chorioscleral interface (≈Ÿ°»√Àπ“™’È¢÷Èπ) (√Ÿª ’
∑â“¬‡≈à¡)

Figure 4 ¿“æ∂à“¬ OCT μ—¥ºà“π®ÿ¥¿“æ™—¥ ‚¥¬„™â enhanced depth imaging technique (EDI) „πμ“§πª°μ‘∑’ËÕ“¬ÿ·μ°μà“ß°—π
A) ¿“æ∂à“¬®“°‡¥Á°™“¬Õ“¬ÿ 7 ªï æ∫§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ ‡∑à“°—∫ 315 ‰¡§√Õπ B) ¿“æ∂à“¬
®“°ºŸâ™“¬Õ“¬ÿ 84 ªï §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ ‡∑à“°—∫ 120 ‰¡§√Õπ
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‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”  à«π„À≠à¡—°æ∫„πºŸâ™“¬«—¬°≈“ß§π
‡¡◊ËÕμ√«®®Õμ“®–æ∫¡’°“√∫«¡πÈ”∫√‘‡«≥®ÿ¥¿“æ™—¥ (serous
retinal detachment) ªí®®ÿ∫—π¬—ß‰¡à∑√“∫ “‡Àμÿ·πà™—¥ ·μà
‡™◊ËÕ«à“‡°‘¥®“°§«“¡º‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥„π™—Èπ§Õ√Õ¬¥å
‚¥¬æ∫¡’ filling delay ¢Õß choroidal arteries ·≈–
choriocapillaris, dilatation ¢Õß choroidal vein ·≈–
chorodial vascular hyperpermeability ®“°°“√©’¥ ’
indocyanine green ®“°°“√μ√«®¥â«¬ OCT æ∫«à“ºŸâªÉ«¬
CSC ®–¡’§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å¡“°°«à“§πª°μ‘„π
∫√‘‡«≥®ÿ¥¿“æ™—¥ ∑—Èß„π™à«ß∑’Ë¡’Õ“°“√¢Õß®ÿ¥¿“æ™—¥∫«¡À√◊Õ
‰¡à¡’Õ“°“√9,13,14 πÕ°®“°π’È¬—ßæ∫«à“∫“ßμ”·Àπàß¡’§«“¡Àπ“
¢Õß™—Èπ§Õ√Õ¬¥å¡“°°«à“μ”·ÀπàßÕ◊ËπÊ ́ ÷Ëß —¡æ—π∏å°—∫μ”·Àπàß
∑’Ë¡’°“√√—Ë«¢Õß ’®“°°“√∑” fluorescein angiography À√◊Õ
μ”·Àπàß∑’Ë¡’ choroidal vascular hyperpermeability ®“°
°“√∑” indocyanine green angiography9 (Figure 6) ÷́Ëß
°“√Àπ“¢÷Èπ¢Õß™—Èπ§Õ√Õ¬¥åπ’È ‡ªìπμ—«™à«¬¬◊π¬—π«à“ CSC ‡°‘¥
®“°§«“¡º‘¥ª°μ‘¢Õß§Õ√Õ¬¥å ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π∫√‘‡«≥
∑’Ë¡’ fluoresein leakage ·≈– choroidal vascular hyper-
permeability

2. Vogt-Koyanaki-Harada disease
Vogt-Koyanaki-Harada disease (VKH) ‡ªìπ‚√§

∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∑’Ë¡’º≈°—∫À≈“¬√–∫∫¢Õß√à“ß°“¬ æ∫∫àÕ¬
„π°≈ÿà¡™π™“μ‘‡Õ‡´’¬ Õ‡¡√‘°—πÕ‘π‡¥’¬ ·≈– hispanic ¡’™à«ß
Õ“¬ÿª√–¡“≥ 30-50 ªï ‚¥¬ “‡Àμÿ∑’Ë‡°‘¥·∑â®√‘ß¬—ß‰¡à‡ªìπ∑’Ë
∑√“∫·πà¢—¥ ‡™◊ËÕ«à“‡°‘¥®“°ªÆ‘°√‘¬“μàÕμâ“πμπ‡Õß (autoan-
tibody) ∑’Ë¡’μàÕ‡´≈≈å ’ (melanin-containing cells) „π
√à“ß°“¬ ‰¥â·°à ™—Èπ¬Ÿ‡«’¬ (uvea) ·≈–™—Èπ retinal pigment
epithelium ∑’Ëμ“, auditory hair cell ∑’ËÀŸ™—Èπ„π ·≈– skin
melanocyte ∑’Ëº‘«Àπ—ß ∑”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘∑“ßμ“ ÀŸ ‰¥â·°à
°“√ Ÿ≠‡ ’¬°“√‰¥â¬‘π™π‘¥ sensory neural hearing loss
·≈–∑’Ëº‘«Àπ—ß ‡™àπ ¥à“ß¢“« (vitiligo) º¡√à«ß (alopecia)
º¡·≈–¢πÀßÕ°¢“« (poliosis)

Õ“°“√· ¥ß„π√–¬–‡√‘Ë¡·√° (prodromal phase) æ∫
«à“ºŸâªÉ«¬®–¡’Õ“°“√π”§≈â“¬°—∫°“√μ‘¥‡™◊ÈÕ‰«√—  ¡’‰¢âμË”Ê
‡æ≈’¬ª«¥‡¡◊ËÕ¬μ“¡√à“ß°“¬Õ¬Ÿàª√–¡“≥ 1-2 Õ“∑‘μ¬å À≈—ß
®“°π—Èπ®–‡√‘Ë¡¡’Õ“°“√¢Õß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°’Ë¬«¢âÕß·≈–¡’Õ“°“√
· ¥ß∑“ßμ“„π™à«ß·√° (acute inflammatory phase) ‡™àπ
æ∫°“√Õ—∫‡ ∫¢Õß≈Ÿ°μ“ 2 ¢â“ß ∑—Èß à«πÀπâ“·≈– à«πÀ≈—ß √à«¡
°—∫®Õμ“À≈ÿ¥≈Õ°·∫∫ exudative retinal detachment ·≈–

Figure 5 ¿“æ∂à“¬ OCT μ—¥ºà“π®ÿ¥¿“æ™—¥ ‚¥¬„™â EDI-OCT „πºŸâªÉ«¬ “¬μ“ —Èπ A) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ
™—¥„πμ“§πª°μ‘ Õ“¬ÿ 55 ªï ‡∑à“°—∫ 217 ‰¡§√Õπ B) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ „πºŸâªÉ«¬Õ“¬ÿ 20 ªï
¡’ “¬μ“ —Èπ 20 dioptors ‡∑à“°—∫ 23 ‰¡§√Õπ C) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ „πºŸâªÉ«¬Õ“¬ÿ 61 ªï ¡’
 “¬μ“ —Èπ 6.75 dioptors ‡∑à“°—∫ 233 ‰¡§√Õπ D) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ „πºŸâªÉ«¬Õ“¬ÿ 61 ªï ¡’
 “¬μ“ —Èπ 15.75 dioptors ‡∑à“°—∫ 37 ‰¡§√Õπ
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¡—°®–μÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“ ‡μÕ√Õ¬¥å À≈—ß®“°
π—Èπ®–‡¢â“ Ÿà√–¬– ß∫ (convalescence phase)  ≈—∫°—∫
√–¬–Õ—∫‡ ∫‡√◊ÈÕ√—ß (chronic recurrence phase)

‡¡◊ËÕμ√«® OCT ®–æ∫«à“¡’§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
¡“°¢÷Èπ„π√–¬–∑’Ë¡’°“√Õ—∫‡ ∫„πμ“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫μ“
ª°μ‘∑’Ë‰¡à¡’æ¬“∏‘ ¿“æ πÕ°®“°π’È¬—ßæ∫«à“„π¢≥–∑’Ë‚√§¡’°“√
μÕ∫ πÕßμàÕ°“√√—°…“¥â«¬ ‡μÕ√Õ¬¥åÀ√◊Õμ—«‚√§∑’ËÕ¬Ÿà„π
√–¬– ß∫ ®–æ∫¡’§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å≈¥≈ßμ“¡
¥â«¬15,16 (Figure 7)

¥—ßπ—Èπ°“√μ√«®¥Ÿ§«“¡Àπ“·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß
™—Èπ§Õ√Õ¬¥å„πºŸâªÉ«¬ VKH ®–‡ªìπμ—«™à«¬¬◊π¬—π°“√«‘π‘®©—¬
™à«¬∫Õ°°“√μÕ∫ πÕßμàÕ°“√√—°…“·≈–°“√°≈—∫¡“Õ—∫‡ ∫
´È”¢Õß‚√§‰¥â

3. Age-related macular degeneration ·≈– poly-
poidal choroidal vasculopathy

‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (age-related macular
degeneration, AMD) ‡ªìπ “‡Àμÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥°“√
 Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπÕ¬à“ß∂“«√„πºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 50 ªï
„π¢≥–∑’Ë ‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ polypoidal choroidal
vasculopathy (PCV) ‡¥‘¡‡™◊ËÕ«à“‡ªìπÕ’°™π‘¥Àπ÷Ëß¢Õß type1
choroidal neovascularization ¢Õß‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡
„πºŸâ ŸßÕ“¬ÿ ·μà‡π◊ËÕß®“°√–∫“¥«‘∑¬“ °“√°”‡π‘¥¢Õß‚√§
Õ“°“√· ¥ß·≈–°“√μÕ∫ πÕßμàÕ°“√√—°…“∑’Ë·μ°μà“ß°—π
ªí®®ÿ∫—π®÷ß∂Ÿ°®—¥·¬°¡“‡ªìπ‚√§Õ’°°≈ÿà¡Àπ÷Ëß

„πª√–‡∑»∑“ß·∂∫‡Õ‡´’¬ ·≈–§πº‘«¥” ®–æ∫Õÿ∫—μ‘-
°“√≥å¢Õß‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ‰¥â¡“°°«à“ ‚¥¬

Figure 6 ¿“æ∂à“¬ macular choroidal thickness map ‚¥¬„™â High-penetrating Swept-Source OCT „πμ“ºŸâªÉ«¬∑’Ë‡ªìπ ‚√§
central serous chorioretinopathy (CSC) A) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ „πºŸâªÉ«¬ classic CSC B)
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„πºŸâªÉ«¬ chronic CSC C) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„π
ºŸâªÉ«¬ CSC ™π‘¥ multifocal posterior pigment epitheliopathy D) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„π
ºŸâªÉ«¬ resolved CSC ‚¥¬∑—ÈßÀ¡¥æ∫«à“§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å®–¡“°¢÷Èπ„πμ“¢ÕßºŸâªÉ«¬ CSC ∑’Ë¡’Õ“°“√¢Õß‚√§
À√◊Õ¢≥–∑’Ë‚√§ ß∫·≈â« (√Ÿª ’∑â“¬‡≈à¡)
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Figure 7 ¿“æ∂à“¬ OCT ∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥ ‚¥¬„™â EDI-OCT „πμ“¢«“¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‚√§ Vogt-Koyanagi-Harada disease
A) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ æ∫¡’§«“¡Àπ“¡“°¢÷Èπ ‚¥¬¡’§à“ª√–¡“≥ 641 ‰¡§√Õπ B) §«“¡Àπ“
¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥À≈—ß°“√°“√√—°…“¥â«¬ corticosteroid 3 «—π ¡’§à“‡∑à“°—∫ 356 ‰¡§√Õπ C) §«“¡Àπ“
¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥À≈—ß°“√°“√√—°…“¥â«¬ corticosteroid 14 «—π ¡’§à“‡∑à“°—∫ 289 ‰¡§√Õπ ·≈–μ√«®
‰¡àæ∫¡’ subretinal fluid

°“√»÷°…“®“°ª√–‡∑»≠’ËªÿÉπæ∫¡“°∂÷ß√âÕ¬≈– 54.7 ∑’Ë«‘π‘®©—¬
«à“‡ªìπ PCV „πºŸâªÉ«¬‚√§®ÿ¥√—∫¿“æ™—¥‡ ◊ËÕ¡™π‘¥‡ªï¬° (neo-
vacular age-related macular degeneration) ·≈–
æ∫«à“°“√¥”‡π‘π¢Õß‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ®–‡√◊ÈÕ√—ß
·≈–‡ªìπ´È”‰¥â∫àÕ¬°«à“ ‡¡◊ËÕ∑”°“√μ√«®®Õμ“Õ“®æ∫≈—°…≥–
μà“ßÊ §≈â“¬°—∫ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (AMD)
‡™àπ æ∫‡≈◊Õ¥ÕÕ°„μâ®ÿ¥¿“æ™—¥ (subretinal hemorrhage),
®ÿ¥¿“æ™—¥∫«¡ (subretinal fluid) ·≈–¡’πÈ”‡À≈◊Õß√—Ë«´÷¡ (lipid
exudates) ®“°À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°μ‘ ∂÷ß·¡â«à“‚√§®ÿ¥¿“æ™—¥
‡ ◊ËÕ¡™π‘¥ PCV ®–¡’·π«‚πâ¡æ∫ª√‘¡“≥‡≈◊Õ¥ÕÕ°„μâ®Õμ“

‰¥â¡“°°«à“ πÕ°®“°π’È°“√«‘π‘®©—¬‚¥¬°“√©’¥ ’ indocyanine
green angiography ‡æ◊ËÕ„™â„π°“√·¬°‚√§∑—Èß Õß®÷ß¡’
§«“¡ ”§—≠Õ¬à“ß¡“° ‡π◊ËÕß®“°°“√√—°…“¢Õß‚√§∑—Èß Õß
™π‘¥π—Èπ¡’·π«‚πâ¡°“√μÕ∫ πÕßμàÕ°“√√—°…“∑’Ë·μ°μà“ß°—π
‚¥¬æ∫«à“°“√√—°…“‚¥¬¥â«¬ anti-vascular endothelium
growth factor ®–μÕ∫ πÕß¥’„π‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ Ÿß
Õ“¬ÿ (AMD) ·≈–°“√√—°…“¥â«¬‡≈‡´Õ√å‡¬Áπ¥â«¬ verteporfin
®–μÕ∫ πÕß¥’„π‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV17

æ¬“∏‘°”‡π‘¥¢Õß‚√§π—Èπ æ∫«à“„πºŸâªÉ«¬®ÿ¥¿“æ™—¥
‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (AMD) ‡¡◊ËÕºŸâªÉ«¬Õ“¬ÿ¡“°¢÷Èπ®–¡’ª√‘¡“≥
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Figure 8 ¿“æ∂à“¬ OCT ∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥ ‚¥¬„™â EDI-OCT · ¥ß§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å ∫√‘‡«≥®ÿ¥¿“æ™—¥„π°≈ÿà¡ºŸâªÉ«¬
Polypoidal choroidal vasculopathy (PCV) (A, B, C) ·≈–„π°≈ÿà¡ºŸâªÉ«¬ exudative age-related macular degen-
eration (wet AMD) (D, E, F) æ∫«à“§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥¢Õßμ“∑’Ë‡ªìπ‚√§ PCV ®–Àπ“°«à“
μ“∑’Ë‡ªìπ‚√§ wet AMD

¢Õß‡≈◊Õ¥·≈–®”π«πÀ≈Õ¥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß™—Èπ§Õ√Õ¬¥å≈¥≈ß
‡ªìπº≈∑”„Àâ¡’°“√π”æ“ÕÕ°´‘‡®π·≈– “√Õ“À“√μà“ßÊ‰ª¬—ß
®Õμ“≈¥≈ß¥â«¬ ‡°‘¥¿“«–¢“¥ÕÕ°´‘‡®π·≈–‡ªìπº≈∑”„Àâ
‡°‘¥À≈Õ¥‡≈◊Õ¥„À¡à∑’ËßÕ°º‘¥ª°μ‘¢÷Èπ„π™—Èπ§Õ√Õ¬¥å (choroidal
neovascularization) „π¢≥–∑’Ë‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV
π—Èπæ∫¡’§«“¡º‘¥ª°μ‘∑’Ë‡°‘¥¢÷Èπ„π‡ âπÀ≈Õ¥‡≈◊Õ¥¢Õß§Õ√Õ¬¥å
‡Õß ¡’≈—°…≥–¢¬“¬μ—«„À≠à¡“°¢÷Èπ·≈–¡’°“√‚ªÉßæÕß¢Õß
ºπ—ßÀ≈Õ¥‡≈◊Õ¥∑’Ë∫“ß≈ß„μâ™—Èπ retinal pigment epithelium17

¥—ß‡™àππ—Èπ‡¡◊ËÕ∑”°“√μ√«®§«“¡Àπ“¢Õß§Õ√Õ¬¥å„πºŸâªÉ«¬
∑—Èß Õß°≈ÿà¡®÷ßæ∫«à“ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ®–¡’
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å¡“°°«à“‡¡◊ËÕ ‡ª√’¬∫‡∑’¬∫°—∫μ“ª°μ‘
∑’Ë‰¡à¡’æ¬“∏‘ ¿“æ „π∑“ßμ√ß°—π¢â“¡ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„π
ºŸâ ŸßÕ“¬ÿ (AMD) °≈—∫¡’·π«‚πâ¡æ∫§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
∫“ß°«à“§πª°μ‘18-21 (Figure 8)

¥—ßπ—Èπ §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å®÷ß‡ªìπªí®®—¬Àπ÷Ëß
´÷Ëß™à«¬Õ∏‘∫“¬·≈–™à«¬∫àß∫Õ°«à“æ¬“∏‘°”‡π‘¥¢Õß‚√§∑—Èß Õß
™π‘¥π—Èπ·μ°μà“ß°—π πÕ°®“°π’È¬—ß‡ªìπμ—«™à«¬Õ∏‘∫“¬°“√μÕ∫
 πÕßμàÕ°“√√—°…“¢Õß∑—Èß Õß‚√§∑’Ë·μ°μà“ß°—π¥â«¬

Photodynamic therapy (PDT)
‡≈‡´Õ√å‡¬Áπ

„πªí®®ÿ∫—π °“√√—°…“¥â«¬‡≈‡´Õ√å√à«¡°“√©’¥ “√ verte-
porfin (photodynamic therapy) ∂Ÿ°π”¡“„™â„π°“√√—°…“
ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” (CSC), ‚√§®ÿ¥¿“æ‡ ◊ËÕ¡™π‘¥
polypoidal choroidal vasculopathy ·≈–™π‘¥ age-re-
lated macular degeneration ‚¥¬ verteporfin ®–‰ª®—∫°—∫
LDL-receptors ́ ÷Ëß¡’¡“°„πÀ≈Õ¥‡≈◊Õ¥º‘¥ª°μ‘‡À≈à“π’È∑’Ë®Õμ“
À≈—ß®“°π—Èπ®–©“¬ diode laser §«“¡¬“«§≈◊Ëπ 689 π“‚π-
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Figure 9 ¿“æ∂à“¬ OCT ∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥‚¥¬„™â EDI-OCT
„πμ“¢«“¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‚√§ central serous
chorioretinopathy (CSC) °àÕπ·≈–À≈—ß°“√‰¥â√—∫
°“√√—°…“¥â«¬ photodynamic therapy (PDT)  A)
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥°àÕπ°“√
√—°…“¡’§à“‡∑à“°—∫ 480 ‰¡§√Õπ  B, C, D, E) §«“¡
Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥À≈—ß°“√
√—°…“¥â«¬ PDT ¡’§à“‡∑à“°—∫ 351, 336, 335 ·≈–
340 ‰¡§√Õπ∑’Ë 1 ‡¥◊Õπ, 3 ‡¥◊Õπ, 6 ‡¥◊Õπ ·≈– 1 ªï
μ“¡≈”¥—∫

Figure 10 ¿“æ∂à“¬ OCT ∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥ ‚¥¬„™â EDI-
OCT „πμ“¢«“¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡
™π‘¥ polypoidal choroidal vasculopathy (PCV)
°àÕπ·≈–À≈—ß°“√‰¥â√—∫°“√√—°…“¥â«¬ photody-
namic therapy (PDT) æ∫¡’§«“¡Àπ“¢Õß™—Èπ
§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥°àÕπ°“√√—°…“¡’§à“‡∑à“°—∫
183 ‰¡§√Õπ ·≈–¡’§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
∫√‘‡«≥®ÿ¥¿“æ™—¥À≈—ß°“√√—°…“¥â«¬ PDT ¡’§à“
‡∑à“°—∫ 139, 132 ·≈– 126 ‰¡§√Õπ∑’Ë 1 ‡¥◊Õπ,
3 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ μ“¡≈”¥—∫
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Figure 11 ¿“æ∂à“¬ OCT ∑’Ëμ—¥ºà“π®ÿ¥¿“æ™—¥‚¥¬„™â EDI-OCT „πμ“¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ‚√§®ÿ¥√—∫¿“æ‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ™π‘¥‡ªï¬° (exu-
dative age-related macular degeneration) °àÕπ·≈–À≈—ß‰¥â√—∫°“√√—°…“¥â«¬ photodynamic therapy (A, B) ·≈–
intravitreous anti-VEGF (C, D) ‚¥¬æ∫«à“§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å®–∫“ß≈ß®“° 350 ‰¡§√Õπ ‡ªìπ 258 ‰¡§√Õπ
À≈—ß‰¥â√—∫°“√√—°…“¥â«¬ photodynamic therapy „π¢≥–∑’Ëμ“¢ÕßºŸâªÉ«¬Õ’°√“¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬°“√©’¥¬“ intrav-
itreous anti-VEGF ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡Àπ“¢Õß™—Èπ choroid Õ¬à“ß™—¥‡®π „π√“¬π’È¡’§«“¡Àπ“ 134 ‰¡§√Õπ
§ß‡¥‘¡

‡¡μ√ ‰ª¬—ßÀ≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°μ‘ · ß®–‡¢â“‰ª∑”ªØ‘°√‘¬“‡°‘¥
free radicals ·≈– ions μà“ßÊ ‰ª∑”≈“¬ capillary endo-
thelium cells ·≈–‡°‘¥°“√Õÿ¥μ—π (thrombosis) ¢÷Èπ ∑”„Àâ
À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°μ‘ΩÉÕ‰ª ¡’°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å ¿“¬À≈—ß°“√‰¥â√—∫°“√√—°…“¥â«¬
‡≈‡´Õ√å‡¬Áπ (PDT) æ∫«à“®–∫“ß≈ß®“°‡¥‘¡ À≈—ß®“°‰¥â√—∫
°“√√—°…“¥â«¬ photodynamic therapy21-23 (Figure 9-11)
´÷Ëß “¡“√∂Õ∏‘∫“¬‰¥â®“°°≈‰°¥—ß°≈à“«

Intravitreous anti-vascular endothelium growth
factor (VEGF) injection

°“√√—°…“¥â«¬ anti-VEGF π—Èπ ¡’°“√»÷°…“æ∫«à“∑—Èß
„πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (AMD) ·≈–‚√§®ÿ¥
¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ¡’°“√μ√«®æ∫ vascular endo-
thelial growth factor (VEGF) ÷́Ëß‡ªìπ “√ ”§—≠∑’Ë∑”„Àâ
¡’°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥„À¡à ·≈–¬—ß∑”„Àâ vascular perme-
ability ‡æ‘Ë¡¢÷Èπ17 ªí®®ÿ∫—π®÷ß¡’°“√π”¬“μâ“π°“√ √â“ßÀ≈Õ¥
‡≈◊Õ¥ (anti-VEGF) ¡“©’¥‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ„™â„π°“√√—°…“‚√§
∑—Èß Õß™π‘¥ ‰¥â¡’°“√»÷°…“§«“¡ —¡æ—π∏å¢Õß§«“¡Àπ“¢Õß
™—Èπ§Õ√Õ¬¥å¿“¬À≈—ß°“√‰¥â√—∫°“√√—°…“¥â«¬¬“μâ“π°“√ √â“ß
À≈Õ¥‡≈◊Õ¥ (anti-VEGF) æ∫«à“‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßÀ≈—ß°“√

‰¥â√—∫°“√√—°…“21-24 (Figure 11)
®“°°“√»÷°…“ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” (CSC) ¿“¬

À≈—ß∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ PDT æ∫«à“¡’‚Õ°“ ‡°‘¥®ÿ¥¿“æ
™—¥∫«¡πÈ”°≈—∫‡ªìπ´È”πâÕ¬°«à“°“√√—°…“¥â«¬«‘∏’‡≈‡´Õ√å√âÕπ
(focal laser photocoagulation) ‡π◊ËÕß®“°“√∑” PDT
®–∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¿“¬„π™—Èπ§Õ√Õ¬¥å ‚¥¬∑”„Àâ
choroidal hyperpermeability ≈¥≈ß·≈–≈¥°“√‡°‘¥
hydrostatic pressure ∑’Ë®–‡æ‘Ë¡¢÷Èπ„π™—Èπ§Õ√Õ¬¥åμ“¡¡“22

´÷Ëß “¡“√∂¬◊π¬—π‰¥â®“°°“√∫“ß≈ß¢Õß§«“¡Àπ“¢Õß§Õ√Õ¬¥å
´÷Ëß‡ªìπÕ¬Ÿàμ≈Õ¥Õ¬à“ßπâÕ¬Àπ÷ËßªïÀ≈—ß°“√√—°…“25 „π¢≥–∑’Ë°“√
√—°…“¥â«¬‡≈‡´Õ√å√âÕππ—Èπ‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß„¥Ê ¢Õß
™—Èπ§Õ√Õ¬¥å

‡™àπ‡¥’¬«°—∫ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ∑’Ëæ∫«à“
μÕ∫ πÕß¥’μàÕ°“√√—°…“¥â«¬ PDT ·≈–¡’°“√æ¬“°√≥å‚√§
∑’Ë¥’°«à“ºŸâªÉ«¬®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (AMD)19,21 Õ—π‡π◊ËÕß
¡“®“°æ¬“∏‘ ¿“æ¢Õß‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡™π‘¥ PCV ¡’§«“¡
º‘¥ª°μ‘∑’Ë‡°‘¥¢÷Èπ„πÀ≈Õ¥‡≈◊Õ¥¢Õß™—Èπ§Õ√Õ¬¥å‡Õß√«¡∑—Èß
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å¡“°¢÷Èπ°«à“§πª°μ‘ °“√√—°…“¥â«¬
‡≈‡´Õ√å‡¬Áπ PDT ´÷Ëß∑”„Àâ§«“¡Àπ“¢Õß§Õ√Õ¬¥å≈¥≈ß„°≈â
‡§’¬ß§πª°μ‘¡“°¢÷Èπ®÷ß‰¥âº≈¥’21 „π¢≥–∑’ËºŸâªÉ«¬‚√§®ÿ¥¿“æ
™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (AMD) ¡—°æ∫§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å
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¡’·π«‚πâ¡∫“ß°«à“§πª°μ‘Õ¬Ÿà·≈â« °“√√—°…“¥â«¬‡≈‡´Õ√å‡¬Áπ
PDT ®–¬‘Ëß∑”„Àâ¡’§«“¡Àπ“¢Õß§Õ√Õ¬¥å∫“ß≈ß¡“°¢÷Èπ°«à“
§πª°μ‘ º≈°“√√—°…“¥â«¬ PDT ®÷ß¡—°‰¡à¥’π—° ·μà„π∑“ß
μ√ß¢â“¡°“√√—°…“¥â«¬¬“μâ“π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ (anti-
VEGF) ®–μÕ∫ πÕß‰¥â¥’„πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ Ÿß
Õ“¬ÿ (AMD) ‡π◊ËÕß®“°¡’º≈°—∫§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥åπâÕ¬
°«à“°“√√—°…“¥â«¬ PDT π—Ëπ‡Õß

°≈à“«‚¥¬ √ÿª æ∫«à“°“√√—°…“¥â«¬ PDT ¡—°∑”„Àâ§«“¡
Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫“ß≈ß®“°‡¥‘¡ „π¢≥–∑’Ë°“√√—°…“¥â«¬
¬“μâ“π°“√ √â“ßÀ≈Õ¥‡≈◊Õ¥ (anti-VEGF) ‰¡à¡’º≈°—∫°“√
‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥åÕ¬à“ß™—¥‡®π ÷́Ëß
®“°º≈¥—ß°≈à“«Õ“®‡ªìπμ—«™à«¬Õ∏‘∫“¬°“√μÕ∫ πÕßμàÕ°“√
√—°…“∑’Ë·μ°μà“ß°—π¢Õß‚√§μà“ßÊ ‰¥â¥’¡“°¢÷Èπ
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Carotid Cavernous Fistulas (CCFs)

ºŸâªÉ«¬ 2 √“¬π’È μà“ß‰¥â√—∫°“√«‘π‘®©—¬«à“ Carotid ca-
vernous fistulas ·μà°≈—∫¡’Õ“°“√ Õ“°“√· ¥ß ·≈–
æ¬“°√≥å‚√§∑’Ë·μ°μà“ß°—π¡“° °“√∑”§«“¡‡¢â“„®∂÷ß¿“«–π’È
Õ¬à“ß∂àÕß·∑â ¬àÕ¡™à«¬„Àâ‡¢â“„®∂÷ß§«“¡·μ°μà“ß π”‰ª Ÿà°“√
«‘π‘®©—¬·¬°‚√§ ·≈–°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬„π°≈ÿà¡π’È ‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘º≈

Carotid cavernous fistulas (CCFs) §◊Õ¿“«–∑’Ë‡°‘¥
°“√‡™◊ËÕ¡μàÕ∑’Ëº‘¥ª°μ‘√–À«à“ß carotid artery system °—∫
cavernous sinus (CS)1-6 ‡ªìπ‡Àμÿ„Àâ‡≈◊Õ¥·¥ß∑’Ë¡’§«“¡¥—π
 Ÿß®“° carotid artery system ∂Ÿ° àßºà“π‰ª¬—ß caver-
nous sinus ÷́Ëßª°μ‘·≈â«‡ªìπ·Õàß‡≈◊Õ¥¥”∑’Ë¡’§«“¡¥—πμË”7,8

 àßº≈„Àâ‡°‘¥¿“«–°“√‡ª≈’Ë¬π·ª≈ß∑“ß hemodynamic „π
CS ‡ªìπÕ¬à“ß¡“°

¥â«¬‡Àμÿ∑’Ë internal carotid artery (ICA) «“ßμ—«Õ¬Ÿà
„π CS Õ’°∑—ÈßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß¬—ßºπ—ß¢Õß CS ¬—ß‡ªìπ
À≈Õ¥‡≈◊Õ¥ “¢“∑’Ë·¬°ÕÕ°¡“®“° internal ·≈– external
carotid artery (ECA) ®“°§«“¡„°≈â™‘¥∑“ß≈—°…≥–∑“ß
°“¬«‘¿“§¢Õß carotid artery system ·≈– CS π’È‡Õß ∑”„Àâ
°“√‡°‘¥Õÿ∫—μ‘‡Àμÿ∑’Ë»’√…– À√◊Õ°“√ºà“μ—¥„π∫√‘‡«≥„°≈â‡§’¬ß

Review Article/∫∑øóôπøŸ«‘™“°“√

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈

«’√«√√≥ ‚™§∑«’»—°¥‘Ï æ.∫.

 “¡“√∂°àÕ„Àâ‡°‘¥√Õ¬©’°¢“¥¢÷Èπ∑’Ëºπ—ßÀ≈Õ¥‡≈◊Õ¥·¥ß Õ—π‡ªìπ
‡Àμÿ¢Õß°“√‡™◊ËÕ¡μàÕ∑’Ëº‘¥ª°μ‘ (fistula) √–À«à“ß√–∫∫À≈Õ¥
‡≈◊Õ¥·¥ß·≈–·ÕàßÀ≈Õ¥‡≈◊Õ¥¥”¢÷Èπ ·μà„πºŸâªÉ«¬∫“ß√“¬
√Õ¬©’°¢“¥∑’Ëºπ—ßÀ≈Õ¥‡≈◊Õ¥·¥ß ·≈–°“√‡™◊ËÕ¡μàÕ∑’Ëº‘¥ª°μ‘
π’È “¡“√∂‡°‘¥¢÷Èπ‡Õß‰¥â‚¥¬‰¡à¡’‡Àμÿº≈∑’Ë‡À¡“– ¡¡“Õ∏‘∫“¬

°“√·∫àß™π‘¥¢Õß CCFs
1. μ“¡ “‡Àμÿ°“√‡°‘¥ (Etiological): post traumatic

vs spontaneous
2. μ“¡≈—°…≥–∑“ß°“¬«‘¿“§ (Anatomically angio-

architecture): direct vs indirect (dural)
3. μ“¡ blood flow velocity: high-flow vs low-

flow
Barrow classification of carotid cavernous

fistulas
‡ªìπ classification ∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬∑’Ë ÿ¥ ®π∂÷ß

ªí®®ÿ∫—π Barrow, et al. (1985)1 ®—¥·∫àß CCFs ÕÕ°‡ªìπ 4
°≈ÿà¡¬àÕ¬ μ“¡μ”·Àπàß¢Õß√Õ¬©’°¢“¥∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß
(artery supply to fistula) ¥—ßπ’È
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√Ÿª∑’Ë 1  ºŸâªÉ«¬ CCFs √“¬∑’Ë 1 (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 2  ºŸâªÉ«¬ CCFs √“¬∑’Ë 2 (√Ÿª ’∑â“¬‡≈à¡)
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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. 1 and Gemmete et al. 5

√Ÿª∑’Ë 3 Barrow classification of carotid cavernous fistulas. Type A °“√‡™◊ËÕ¡μàÕ‚¥¬μ√ß√–À«à“ß Internal carotid artery °—∫
Cavernous sinus. Type B ·≈– Type C °“√‡™◊ËÕ¡μàÕ√–À«à“ßÀ≈Õ¥‡≈◊Õ¥ “¢“∑’Ë·¬°ÕÕ°¡“®“° Internal carotid artery
·≈– External carotid artery °—∫ Cavernous sinus μ“¡≈”¥—∫. Type D °“√‡™◊ËÕ¡μàÕ√–À«à“ßÀ≈Õ¥‡≈◊Õ¥ “¢“∑’Ë·¬°
ÕÕ°¡“®“°∑—Èß Internal carotid artery ·≈– External carotid artery °—∫ Cavernous sinus (√Ÿª ’∑â“¬‡≈à¡)
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Direct CCFs
§◊Õ Type A „π Barrow classification1 ‡ªìπ high

flow communication ·≈–‡ªìπ CCFs ™π‘¥∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥
§◊Õ ª√–¡“≥√âÕ¬≈– 75-80 ¢ÕßºŸâªÉ«¬ CCFs ∑—ÈßÀ¡¥1,3,9

√Õ¬©’°¢“¥∑’Ëºπ—ß¢Õß ICA ‚¥¬μ√ß ∑”„Àâ‡°‘¥¿“«–
§«“¡¥—π‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß¡“° ·≈–√«¥‡√Á«„π CS Õ“°“√· ¥ß
¢Õß direct CCFs ®÷ß¡—°‡°‘¥¢÷Èπ©—∫æ≈—π ¡’°“√¥”‡π‘π‚√§
Õ¬à“ß√«¥‡√Á« ·≈–¡—°μâÕß°“√°“√«‘π‘®©—¬ ·≈–√—°…“Õ¬à“ß
√’∫¥à«π4,9,10 §«“¡√ÿπ·√ß¢ÕßÕ“°“√· ¥ß¬—ß¢÷ÈπÕ¬Ÿà°—∫¢π“¥
¢Õß fistula Õ’°¥â«¬9

√Õ¬©’°¢“¥∑’Ë‡°‘¥¢÷Èπ∑’Ëºπ—ß¢Õß ICA ¡—°¡’ “‡Àμÿ∑’Ë™—¥‡®π
1. ‡°‘¥μ“¡À≈—ß°“√‡°‘¥Õÿ∫—μ‘‡Àμÿ (post trauma):

‡ªìπ “‡Àμÿ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥¢Õß direct CCFs3,11,12

1.1 Closed head injury: √âÕ¬≈– 0.2 ¢ÕßºŸâªÉ«¬
∑’Ë¡’Õÿ∫—μ‘‡Àμÿ√ÿπ·√ß∑’Ë»’√…– ®–¡’ CCFs ‡°‘¥¢÷Èπ ·μà∂â“ºŸâªÉ«¬
¡’√Õ¬·μ°∑’Ë∞“π°√–‚À≈° (fracture base of skull) √à«¡
¥â«¬ ®–‡æ‘Ë¡Õÿ∫—μ‘°“√≥å¢Õß CCFs ‡ªìπ√âÕ¬≈– 413

1.2 Projectile or slash injury from fall
1.3 Penetrating injury
1.4 ‡°‘¥μ“¡À≈—ß°“√ºà“μ—¥μà“ßÊ Õ“∑‘‡™àπ endo-

scopic nasal surgery, carotid enarterectomy, trans
sphenoidal exploration

2. °“√·μ°¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚ªÉßæÕß (ruptured
intra-cavernous carotid aneurysm)14

Direct CCFs ∑’Ë‡°‘¥¢÷Èπ‡Õß æ∫πâÕ¬¡“°10,15  à«π„À≠à
·≈â« CCFs ∑’Ë‡°‘¥¢÷Èπ‡Õß ¡—°‡ªìπ indirect type15,16 direct
CCFs ∑’Ë‡°‘¥¢÷Èπ‡Õß æ∫‰¥â¡“°¢÷Èπ„πºŸâªÉ«¬∑’Ë¡’ªí≠À“‚√§¢Õß
collagen vascular Õ¬Ÿà·μà‡¥‘¡·≈â« ‡™àπ

ë Ehlers-Danlos syndrome17

ë Fibromuscular dysplasia18

ë Osteogenesis imperfecta19

ë Pseudoxanthoma elasticum20

‡π◊ËÕß®“°ºπ—ßÀ≈Õ¥‡≈◊Õ¥„πºŸâªÉ«¬°≈ÿà¡π’È®–¡’§«“¡
‡ª√“–∫“ß¡“°°«à“ª°μ‘ ·§à‡æ’¬ß minor stress ‡™àπ ‰Õ À√◊Õ
‡∫àß (valsalva maneuver) °Á “¡“√∂∑”„Àâºπ—ß¢ÕßÀ≈Õ¥
‡≈◊Õ¥©’°¢“¥‰¥â

Indirect CCFs
§◊Õ Type B, C ·≈– D „π Barrow classification

‡ªìπ√Õ¬‡™◊ËÕ¡μàÕ®“°À≈Õ¥‡≈◊Õ¥ “¢“ (dural branches)
¢Õß external À√◊Õ internal carotid artery À√◊Õ®“°∑—Èß§Ÿà
‡°‘¥‡ªìπ low flow communication

∑”„ÀâÕ“°“√∑“ß§≈‘π‘°∑’Ë‡°‘¥¢÷Èπ¡’§«“¡√ÿπ·√ßπâÕ¬°«à“
§◊Õ¡—°¡’≈—°…≥–¢Õß orbital congestion ‰¡à¡“° ‡°‘¥μ“‚ªπ
(proptosis) ‡æ’¬ß‡≈Á°πâÕ¬ ·≈–¡—°§àÕ¬Ê‡°‘¥Õ“°“√ ∫“ß§√—Èß
μ√«®√à“ß°“¬‰¡à‰¥â¬‘π‡ ’¬ß bruit ·≈–Õ“®‰¡à¡’ª√–«—μ‘Õÿ∫—μ‘‡Àμÿ
∑’Ë»’√…–∑’Ë™—¥‡®π ∑”„Àâ¬“°μàÕ°“√«‘π‘®©—¬2,16

°“√§”π÷ß∂÷ß (high index of suspicion) §◊Õ ‘Ëß ”§—≠
∑’Ë ÿ¥ ºŸâªÉ«¬∑’Ë¡’ªí≠À“μ“·¥ß‡√◊ÈÕ√—ß ·≈–‰¡àμÕ∫ πÕßμàÕ°“√
√—°…“μ“¡ª°μ‘ ∂÷ß·¡â«à“®–‰¡à¡’ª√–«—μ‘Õÿ∫—μ‘‡Àμÿ∑’Ë»’√…– À√◊Õ
‚√§∑“ß collagen vascular ∑’Ë™—¥‡®π À“° —ß‡°μÿæ∫°“√
¢¬“¬¢π“¥·≈–¢¥ßÕ∑’Ëº‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥‡¬◊ËÕ∫ÿμ“¢“«
(atypical dilated tortuous corkscrew conjunctival ves-
sel) ¥—ß√Ÿª∑’Ë 4 ®–∂◊Õ«à“‡ªìπ≈—°…≥–∫àß™’È (pathognomonic
sign) „Àâπ÷°∂÷ß¿“«– indirect CCFs ¥â«¬‡ ¡Õ

∫“ß§√—ÈßÕ“°“√· ¥ß∑’Ëæ∫ ∑”„Àâ —∫ π°—∫¿“«– con-
junctivitis, episcleritis, thyroid orbitopathy, idiopathic
orbital inflammatory disorder, Tolosa Hunt À√◊Õ or-
bital cellulitis ‰¥â

 “¡“√∂æ∫ indirect CCFs ∑’Ë‡°‘¥¢÷Èπ‡Õß‰¥â¡“°°«à“
direct CCFs ∑’Ë‡°‘¥¢÷Èπ‡Õß11,15 ‚¥¬‰¡à∑√“∫ “‡Àμÿ∑’Ë·πàπÕπ
¢Õß°“√‡°‘¥ ·μà¡—°æ∫Õÿ∫—μ‘°“√≥å¢Õß indirect CCFs ‡æ‘Ë¡
¢÷Èπ„π2,15

√Ÿª∑’Ë 4 · ¥ß≈—°…≥–À≈Õ¥‡≈◊Õ¥‡¬◊ËÕ∫ÿμ“¢“«∑’Ë¢¬“¬¢π“¥
·≈–¢¥ßÕº‘¥ª°μ‘ (atypical dilated tortuous cork-
screw conjunctival vessel) (√Ÿª ’∑â“¬‡≈à¡)
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- À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ
- ¢≥–μ—Èß§√√¿å À√◊Õ√–¬–À≈—ß§≈Õ¥
- ºŸâªÉ«¬§«“¡¥—π‚≈À‘μ Ÿß
- ºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥μ’∫·§∫ (atherosclerotic

vascular disease)
- ºŸâªÉ«¬‡∫“À«“π
- ºŸâªÉ«¬‚√§ collagen vascular À√◊Õ connective

tissue

Õ“°“√·≈–Õ“°“√· ¥ß
CS ‡ªìπ·Õàß‡≈◊Õ¥¥” (trabeculated venous plexus)

´÷Ëß«“ßμ—«Õ¬Ÿà„π dural fold ∫√‘‡«≥¥â“π¢â“ß∑—Èß 2 ¢â“ß ¢Õß
sellar turcica ¡’Àπâ“∑’Ë√—∫√–∫“¬‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥”„π
 ¡Õß¡“°¡“¬3,5

‚¥¬ª°μ‘·≈â« draining vessel μà“ßÊ ∑’Ë‡™◊ËÕ¡μàÕ°—∫
CS ®–‡ªìπÀ≈Õ¥‡≈◊Õ¥∑’Ë‰¡à¡’≈‘Èπªî¥‡ªî¥ (valveless vessel)
∑”„Àâ∑‘»∑“ß°“√‰À≈¢Õß‡≈◊Õ¥ ∂Ÿ°°”Àπ¥‚¥¬μ√ß®“°§«“¡
·μ°μà“ß¢Õß§«“¡¥—π (vascular pressure gradients) ‡¡◊ËÕ
¡’°“√‡™◊ËÕ¡μàÕ∑’Ëº‘¥ª°μ‘‡°‘¥¢÷Èπ√–À«à“ß√–∫∫À≈Õ¥‡≈◊Õ¥·¥ß
·≈–√–∫∫À≈Õ¥‡≈◊Õ¥¥” (arterio-venous fistulas) §«“¡
¥—π∑’Ë Ÿß¢÷Èπ„π CS ®–∑”„Àâ‡°‘¥°“√∑âπ°≈—∫ (reflux) ¢Õß‡≈◊Õ¥
·¥ß∑’Ë¡’§«“¡¥—π Ÿß‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥¥”∑’Ë¡’ºπ—ß∫“ß°«à“ °àÕ„Àâ
‡°‘¥°“√¢¬“¬¢π“¥∑’Ëº‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥¥” (secondary
venous dilatation) μ“¡¡“

∑‘»∑“ß°“√∑âπ°≈—∫¢Õß‡≈◊Õ¥·¥ßπ’È ¡’§«“¡ —¡æ—π∏å‚¥¬
μ√ß°—∫≈—°…≥–æ◊Èπ∞“π∑“ß°“¬«‘¿“§

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

°àÕ„Àâ‡°‘¥°“√∑âπ°≈—∫¢Õß‡≈◊Õ¥‡¢â“ Ÿà‡∫â“μ“ (orbital
venous reflux)  àßº≈„Àâ‡°‘¥≈—°…≥– orbital congestion
μà“ßÊ2,21

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

‚¥¬ª°μ‘·≈â« superior petrosal sinus ®–‡™◊ËÕ¡
μàÕ CS ‡¢â“°—∫ transverse sinus ·≈– inferior petrosal
sinus ®–‡™◊ËÕ¡μàÕ CS ‡¢â“°—∫ jugular bulb ∑”„Àâ “¡“√∂
√–∫“¬‡≈◊Õ¥ÕÕ°∑“ß internal jugular vein ·≈–°≈—∫ ŸàÀ—«„®
„π∑’Ë ÿ¥ ºŸâªÉ«¬Õ“®‰¡à¡’Õ“°“√º‘¥ª°μ‘Õ◊Ëπ„¥ πÕ°®“° pulsa-
tile tinnitus ·μà„π∫“ß§√—ÈßÕ“®¡’ cranial neuropathy ‡°‘¥

¢÷Èπ ‚¥¬‰¡à‡°‘¥≈—°…≥– orbital congestion „¥Ê2,21

§«“¡ ”§—≠Õ¬Ÿà∑’Ë À“°‡≈◊Õ¥·¥ßπ’È ‰¡à “¡“√∂√–∫“¬
ÕÕ°μ“¡∑‘»∑“ß¥—ß¢â“ßμâπ‰¥âÀ¡¥ °Á®–‡°‘¥°“√∑âπ°≈—∫¢Õß
‡≈◊Õ¥‡¢â“ Ÿà cortical veins „π ¡Õß ∑”„Àâ‡°‘¥ cerebral
venous congestion Õ—π®–π”‰ª Ÿà life threatening con-
ditions μà“ßÊ5,6,21 ¥—ßπ’È

- §«“¡¥—π„π ¡Õß‡æ‘Ë¡ Ÿß¢÷Èπ
- ¿“«– ¡Õß∫«¡
- ¿“«–‡≈◊Õ¥ÕÕ°„π ¡Õß
- ¿“«–‡≈◊Õ¥ÕÕ°„π™—Èπ subarachnoid
- ¿“«– ¡Õß¢“¥‡≈◊Õ¥ (Cerebral infarction)

®–‡ÀÁπ‰¥â«à“∑‘»∑“ß°“√∑âπ°≈—∫¢Õß‡≈◊Õ¥ ‡ªìπªí®®—¬
À≈—°Õ—πÀπ÷Ëß∑’Ë°”Àπ¥≈—°…≥–·≈–§«“¡√ÿπ·√ß¢ÕßÕ“°“√
‡¡◊ËÕ¡’ CCFs ‡°‘¥¢÷Èπ

πÕ°®“°π’È rate of flow ·≈–¢π“¥¢Õß fistula °Á¬—ß
‡ªìπÕ’° 2 ªí®®—¬ ”§—≠∑’Ë àßº≈‚¥¬μ√ßμàÕ§«“¡√ÿπ·√ß¢Õß
Õ“°“√ ·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘°‡™àπ°—π2,5

CS ¬—ß‡ªìπ·À≈àß√«¡¢Õß neural structures ∑’Ë ”§—≠
Õ’°¡“°¡“¬7,8

ë CN III, CN IV, CN V1, CN V2
‡√’¬ßμ—«Õ¬Ÿà„π√–À«à“ß™—Èπ¢Õß dural fold ∑’Ëª√–°Õ∫

μ—«¢÷Èπ‡ªìπºπ—ß¢Õß CS
ë CN VI

«‘ËßÕ¬Ÿà„π CS ‚¥¬Õ¬Ÿà lateral μàÕ ICA
ë Sympathetic fiber: ‡æ◊ËÕ°“√¢¬“¬¢π“¥√Ÿ¡à“πμ“

(pupil dilator muscle)
ë Parasympathetic fiber: ‡æ◊ËÕ°“√À¥¢π“¥√Ÿ¡à“πμ“

(pupil sphincter muscle)
¥—ßπ—Èπ ¿“«–°“√‡ª≈’Ë¬π·ª≈ß∑“ß hemodynamic

Õ¬à“ß¡“°„π CS ∑’Ë‡°‘¥¢÷Èππ’È¬àÕ¡ àßº≈„Àâ‡°‘¥Õ“°“√ ·≈–
Õ“°“√· ¥ß∑“ßμ“μà“ßÊ ¡“°¡“¬ ¥—ßπ’È

1. Arterialized dilated corkscrew conjuncti-
val and episcleral vessel and conjunctival chemo-
sis (√âÕ¬≈– 93): ∂◊Õ‡ªìπ≈—°…≥–∫àß™’È (pathognomonic
sign) ¢ÕßºŸâªÉ«¬ CCFs4,9,16,22

2. Pulsatile proptosis (√âÕ¬≈– 72-98): À“°
√ÿπ·√ß¡“°Õ“®°àÕ„Àâ‡°‘¥ exposure keratopathy ‰¥â9,16,21,22
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3. Pulsatile tinnitus (√âÕ¬≈– 71-80): ºŸâªÉ«¬
 “¡“√∂‰¥â¬‘π‡ ’¬ß°“√‰À≈¢Õß‡≈◊Õ¥·¥ßºà“π√Ÿ√—Ë«‡¢â“ Ÿà CS ‰¥â
‚¥¬¡—°®–‰¥â¬‘π‡ ’¬ßμ“¡®—ßÀ«–°“√‡μâπ¢ÕßÀ—«„® À“°ºŸâμ√«®
«“ßÀŸøíß (stethoscope) ‰«â∑’Ë mastoid bone ∫√‘‡«≥À≈—ß
ÀŸ¢ÕßºŸâªÉ«¬ °Á®– “¡“√∂‰¥â¬‘π‡ ’¬ßøŸÉ (orbital bruit) π’È ‰¥â
‡™àπ‡¥’¬«°—π21-24

4. Increase intraocular pressure (√âÕ¬≈– 30-
50) (>20 mmHg, Õ¬Ÿà√–À«à“ß 22-25 mmHg): ‡°‘¥®“°3,9,16

ë §«“¡¥—π∑’Ë‡æ‘Ë¡¢÷Èπ„π episcleral vein  àßº≈
„Àâ‡°‘¥ secondary open angle glaucoma25

ë Congestion of the iris and choroid ∑”„Àâ
‡°‘¥ forward displacement of the iris-lens diaphragm
 àßº≈„Àâ‡°‘¥ secondary angle closure glaucoma2

ë ¿“«–¢“¥‡≈◊Õ¥‡√◊ÈÕ√—ß (chronic ischemia)
°√–μÿâπ„Àâ‡°‘¥°“√ √â“ß iris neovascular ¢÷Èπ  àßº≈„Àâ‡°‘¥
neovascular glaucoma2,26

5. Diplopia (√âÕ¬≈– 88) and extraocular move-
ment limitation (√âÕ¬≈– 23-63): ‡°‘¥®“°6,16,22,23

ë Mechanical congestive mechanism: ‡ªìπ
¿“«–Õ—¥·πàπ„π‡∫â“μ“ ®“°°“√¢¬“¬¢π“¥¢Õß°≈â“¡‡π◊ÈÕ
°≈Õ°μ“ (extra ocular muscle) ·≈–¿“«– orbital con-
gestion

ë Cranial nerve palsy: ‡°‘¥®“°°“√∑’Ë‡ âπ
ª√– “∑∂Ÿ°°¥‚¥¬μ√ß (direct nerve compression) À√◊Õ
‡°‘¥®“°°“√ Ÿ≠‡ ’¬‡≈◊Õ¥®”π«πÀπ÷Ëß‰ª„π√–∫∫À≈Õ¥‡≈◊Õ¥¥”
(steal of blood supply to the CN III, IV, VI)

6. Orbital pain or retrobulbar discomfort21-23

or Headache2,3 (√âÕ¬≈– 25-48)
7. Retinal venous congestion:  àßº≈„Àâ retinal

and chloroidal perfusion ≈¥≈ß
Fundus finding ª√–°Õ∫¥â«¬2,9,10

- Retinal vein dilatation
- Retinal hemorrhage
- Cotton wool pattern
- Serous retinal detachment
- Choroidal effusion

8. Anterior segment ischemia: ‡°‘¥®“° per-
fusion „π ophthalmic artery ≈¥≈ß ®“°°“√ Ÿ≠‡ ’¬ ICA

perfusion ®”π«πÀπ÷Ëß ‰ª∑“ß fistula (steal phenome-
non)

9. Ischemic optic neuropathy (√âÕ¬≈– 5)3

10.Decrease vision (√âÕ¬≈– 31-43) (20/40 to
no light perception): ‡°‘¥‰¥â®“°3,9,16

ë Exposure keratopathy
ë Anterior chamber reaction due to anterior

segment ischemia
ë Venous stasis retinopathy and chorio-

retinal dysfunction
ë Ischemic optic neuropathy
ë Accompanying glaucoma
ë Stretching optic neuropathy ®“° severe

proptosis Õ¬Ÿà‡ªìπ‡«≈“π“π

 à«π„π Indirect low-flow CCFs ¡—°®–¡’°“√¥”‡π‘π
‚√§·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª ·≈–¡’Õ“°“√· ¥ß∑“ß§≈‘π‘°∑’Ë
√ÿπ·√ßπâÕ¬°«à“3,9,16

ë ¡’μ“‚ªπ∑’ËπâÕ¬°«à“ (less severe proptosis)
ë Õ“®μ√«®‰¡àæ∫ Ocular bruit ‰¥â
ë ºŸâªÉ«¬¡—°¡’ªí≠À“μ“·¥ß‡√◊ÈÕ√—ß ·≈–μ√«®æ∫

°“√¢¬“¬¢π“¥ ·≈–¢¥ßÕ∑’Ëº‘¥ª°μ‘ ¢ÕßÀ≈Õ¥‡≈◊Õ¥‡¬◊ËÕ∫ÿμ“
¢“« (atypical dilated tortuous corkscrew conjunctival
and episcleral vessel)

°“√«‘π‘®©—¬·¬°‚√§
(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, IOID)
(8) Thyroid orbitopathy
(9) Orbital vasculitis
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„π°√≥’∑’ËÕ“°“√ ·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘°∫àß™’È∂÷ß
¿“«– CCFs ·μà¬—ß‰¡à·πà™—¥π—° diagnostic imaging study
®– “¡“√∂„Àâ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡ ·≈–™à«¬¬◊π¬—π°“√«‘π‘®©—¬‰¥â

Diagnostic imaging studies
ª√–°Õ∫‰ª¥â«¬ CT scan, MRI, CT angiography,

MR angiography ·≈– cerebral angiography
„πªí®®ÿ∫—π cerebral angiography ¬—ß§ß‡ªìπ¡“μ√∞“π

(gold standard imaging modality)28 ·≈–‡ªìπ«‘∏’∑’Ë¥’∑’Ë ÿ¥
„π°“√„Àâ°“√«‘π‘®©—¬ (definitive diagnosis) CCFs ·μà‡π◊ËÕß
¥â«¬‡ªìπ°“√μ√«®∑’Ë§àÕπ¢â“ß invasive ¥—ßπ—Èπ ®÷ß§«√„™â non-
invasive imaging study ™π‘¥μà“ßÊ°àÕπ „π‡∫◊ÈÕßμâπ3,27

Non-invasive imaging study for CCFs
(1) Contrast enhanced computer tomogra-

phy imaging (CT) (√Ÿª∑’Ë 5)
‚¥¬≈—°…≥–∑’Ë‡¢â“‰¥â°—∫ CCFs ª√–°Õ∫‰ª¥â«¬28, 29

- °“√¢¬“¬¢π“¥¢Õß cavernous sinus À√◊Õ°“√
‚ªÉßπŸπ¢Õßºπ—ß¢Õß cavernous sinus

- °“√¢¬“¬¢π“¥¢Õß draining vein Õ“∑‘‡™àπ
superior ophthalmic vein À√◊Õ cortical veins

- °“√¢¬“¬¢π“¥¢Õß°≈â“¡‡π◊ÈÕ°≈Õ°μ“ (extraocu-
lar muscle)

- æ∫≈—°…≥–¢Õßμ“‚ªπ (proptosis) ·≈–≈—°…≥–
¢Õß intra orbital soft tissue congestion

- Õ“®æ∫√Õ¬·μ°∑’Ë°√–‚À≈° (skull fracture)  À√◊Õ
√Õ¬™È”∑’Ë ¡Õß (cerebral contusion signs) √à«¡¥â«¬

(2) Magnetic resonance imaging (MRI) (√Ÿª∑’Ë
6)

‚¥¬≈—°…≥–∑’Ë‡¢â“‰¥â°—∫ CCFs ª√–°Õ∫‰ª¥â«¬
≈—°…≥–μà“ßÊ ∑’Ëæ∫‰¥â„π CT scan ·≈– ‘Ëß∑’Ë‡æ‘Ë¡‡μ‘¡¢÷Èπ¡“
§◊Õ abnormal flow void „π CS28-30

„π°√≥’∑’Ë¡’ arterialized blood flow ‡¢â“‰ª„π CS
À√◊Õ SOV ́ ÷Ëßª°μ‘·≈â«‰¡à¡’ ®–∑”„Àâ‡°‘¥≈—°…≥–√Õ¬¡◊¥ À√◊Õ
hypointense appearance ∑’Ë‡√’¬°«à“ flow void ∑—Èß„π T1
·≈– T2 weight pulse sequence ‡π◊ËÕß®“°¡’°“√‡§≈◊ËÕπ∑’Ë
Õ¬à“ß√«¥‡√Á«¢Õß proton „π blood flow6

„π°√≥’∑’Ë¡’ thrombosis ‡°‘¥¢÷Èπ ®–æ∫ white
hyperintense signal „π T1 weight image6

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

: ∑”„Àâ “¡“√∂¡Õß‡ÀÁπ‡ âπ‡≈◊Õ¥‰¥â™—¥‡®π¬‘Ëß¢÷Èπ
‚¥¬®– “¡“√∂™’È∫àß (identified)

- μ”·Àπàß·≈–¢π“¥¢Õß fistula ‰¥â ‚¥¬‡©æ“–
„π high flow CCFs

- °“√¢¬“¬¢π“¥¢Õß draining cavernous
sinus and vein

- Õ“®æ∫°“√‡°‘¥ arterial or venous aneurysm
- Õ“®æ∫ arterial dissection

√Ÿª∑’Ë 5 Contrast enhanced computer tomography Imaging (CT scan). A, B · ¥ß Superior ophthalmic vein ∑’Ë¢¬“¬
¢π“¥Õ¬à“ß¡“° „π∑à“ axial ·≈– coronal μ“¡≈”¥—∫, C · ¥ß°“√‚ªÉßπŸπ¢Õßºπ—ß¢Õß cavernous sinus (bulging of
lateral wall of cavernous sinus)



55Carotid Cavernous Fistulas (CCFs)

Invasive imaging study for CCFs
Direct catheter cerebral angiography (√Ÿª∑’Ë 7)

„πªí®®ÿ∫—π∂◊Õ‡ªìπ¡“μ√∞“π (gold standard moda-
lity) „π°“√«‘π‘®©—¬ (definitive diagnosis)  ”À√—∫ CCFs
‚¥¬¢âÕ¡Ÿ≈∑’Ë‡ªìπª√–‚¬™πå ∑’Ë‰¥â®“°°“√∑” cerebral angiog-
raphy §◊Õ5,6

1. ∫àß™’Èμ”·Àπàß¢Õß fistulas ·≈–¬◊π¬—π°“√«‘π‘®©—¬
2. ™à«¬„Àâ∑√“∫ ≈—°…≥– ·≈–μ”·Àπàß∑’Ë·πàπÕπ¢Õß

√Õ¬©’°¢“¥∑’Ëºπ—ß¢Õß arteries ·≈– “¡“√∂·¬° direct °—∫
indirect CCFs ‰¥â

3. ∑”„Àâ∑√“∫√Ÿª·∫∫ ·≈–∑‘»∑“ß¢Õß draining vein
√«¡∂÷ß cortical venous reflux Õ’°∑—Èß¬—ß™à«¬„Àâ∑√“∫‰¥â«à“¡’
venous thrombosis ‡°‘¥¢÷ÈπÀ√◊Õ‰¡à

πÕ°®“°ª√–‚¬™πå‡æ◊ËÕ°“√«‘π‘®©—¬ cerebral angiog-
raphy ¬—ß¡’ª√–‚¬™πå„π°“√«“ß·ºπ°“√√—°…“ ‚¥¬·π–π”
„Àâ∑” transfemoral complete selective angiography ∑’Ë
ICA, ECA ·≈– vertebral artery ∑—Èß 2 ¢â“ß2,5,31 °“√∑”
angiography ∑’Ë vertebral artery ¥â«¬ ®–™à«¬„Àâ‡ÀÁπ¿“æ
√«¡¢Õß intracranial collateral circulation ·≈– circle
of Willis ‡ªìπª√–‚¬™πå„π°√≥’∑’Ë®”‡ªìπμâÕß∑”°“√ªî¥ ICA
„π¢—ÈπμÕπ¢Õß°“√√—°…“

°“√√—°…“
‡ªÑ“À¡“¬¢Õß°“√√—°…“
§◊Õ ªî¥ fistulas ‰¥âÀ¡¥ ‚¥¬∑’Ë¬—ß “¡“√∂§ß ¿“æ°“√

‰À≈‡«’¬π‡≈◊Õ¥„π ICA ‡Õ“‰«â ‰¥â3,15 °“√«“ß·ºπ°“√√—°…“
ºŸâªÉ«¬ CCFs ¢÷ÈπÕ¬Ÿà°—∫°“√™—Ëß„®√–À«à“ß§«“¡√ÿπ·√ß¢Õß
Õ“°“√∑’Ë‡°‘¥¢÷Èπ °—∫§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ life threatening in-
tracerebral complications ®“°°“√√—°…“

√Ÿª·∫∫·≈–∑‘»∑“ß¢Õß draining vein ·≈– angio-
architecture (direct or indirect communications) ‡ªìπ
 ‘Ëß∑’Ë°”Àπ¥§«“¡√ÿπ·√ß¢ÕßÕ“°“√ ·≈–‡ªìπ à«π ”§—≠μàÕ
°“√μ—¥ ‘π„®„π°“√‡≈◊Õ°«‘∏’°“√√—°…“

‚¥¬ à«π„À≠à·≈â« interventional treatment ®”‡ªìπ
 ”À√—∫ºŸâªÉ«¬ direct CCFs ∑ÿ°√“¬ ·μà‡π◊ËÕß®“° indirect
CCFs  “¡“√∂À“¬‡Õß‰¥â (spontaneous resolve) ®÷ß§«√
‡≈◊Õ°√—°…“ºŸâªÉ«¬ indirect CCFs ‡©æ“–∑’Ë¡’ progressive
or unacceptable symptoms and signs Õ—πª√–°Õ∫‰ª
¥â«¬ ¡Õß¡—«≈ß (visual loss), ‡ÀÁπ¿“æ´âÕπ (diplopia), ∑π
‡ ’¬ß bruit ‰¡à‰¥â (intolerable bruit), μ“‚ªπ¡“° (severe
proptosis) ·≈– ”§—≠∑’Ë ÿ¥ ‡¡◊ËÕæ∫≈—°…≥–∑’Ë· ¥ß∂÷ß
cortical venous draining3,21

√Ÿª∑’Ë 6 Magnetic resonance imaging (MRI). A, B · ¥ß Superior ophthalmic vein ∑’Ë¢¬“¬¢π“¥Õ¬à“ß¡“° „π∑à“ axial ·≈–
coronal μ“¡≈”¥—∫ C ¿“æÀ≈—ß°“√©’¥ “√∑÷∫· ß (Gadolinium injection) · ¥ß Superior ophthalmic vein ∑’Ë¢¬“¬
¢π“¥Õ¬à“ß¡“° √à«¡°—∫°“√¢¬“¬¢π“¥¢Õß°≈â“¡‡π◊ÈÕ°≈Õ°μ“ (diffuse of enlargement of extraocular muscle) ·≈–
μ“‚ªπ (proptosis)
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Conservative treatments
®“°√“¬ß“πμà“ßÊ3,5,6,32 æ∫«à“
- high flow direct fistulas ¡’§«“¡‡ªìπ‰ª‰¥âπâÕ¬

¡“°∑’Ë®–ªî¥‡Õß (spontaneous closure) ¥—ßπ—Èπ ®÷ß‰¡à con-
servative treatment „π direct high flow CCFs

- √âÕ¬≈– 20-50 ¢ÕßºŸâªÉ«¬ indirect CCFs ¡’ spon-
taneous closure ‰¥â ‚¥¬„™â‡«≈“‡ªìπ«—π∂÷ß‡ªìπ‡¥◊Õπ π—∫
μ—Èß·μàºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√º‘¥ª°μ‘

‚¥¬ª°μ‘·≈â« ºŸâªÉ«¬ indirect low flow CCFs ¡—°¡’
Õ“°“√‰¡à√ÿπ·√ß¡“° ·≈–¡—°¡’§«“¡‡ ’Ë¬ßμË”∑’Ë®–‡°‘¥ intrac-
ranial hemorrhage À√◊Õ intracranial complications Õ◊ËπÊ
°“√√—°…“·∫∫ conservative treatment §◊Õ°“√√Õ„Àâ¡’
spontaneous closure ·≈â«√Õ„ÀâÕ“°“√¥’¢÷Èπ‡Õß ®÷ß “¡“√∂
∑”‰¥âÕ¬à“ßª≈Õ¥¿—¬

Conservative treatments ª√–°Õ∫‰ª¥â«¬
- Lubrications for proptosis and related

keratopathy
- Prism therapy or patching for diplopia
- Anti-glaucoma agent  ”À√—∫ºŸâªÉ«¬∑’Ë¡’§«“¡

¥—πμ“ Ÿß
- External manual ipsilateral carotid-jugular

compression therapy

External manual carotid-jugular compression
therapy

°“√°¥∑’Ë common carotid artery ·≈– jugular vein
‚¥¬À«—ß„Àâ‡°‘¥°“√¢—¥¢«“ß ·≈–™–≈Õ°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥
‚¥¬∑“ß∑ƒ…Æ’·≈â« ¿“«–§—Ëß§â“ß¢Õß‡≈◊Õ¥ (stasis) ∑’Ë‡°‘¥¢÷Èπ
®–°àÕ„Àâ‡°‘¥ thrombosis ∑’Ë∫√‘‡«≥ fistula μ“¡¡“‰¥â √âÕ¬
≈– 30 ¢ÕßºŸâªÉ«¬ indirect CCFs ª√– ∫º≈ ”‡√Á®®“°°“√
√—°…“‚¥¬«‘∏’π’È ·≈–¡—°‰¡àª√– ∫º≈ ”‡√Á® „π°“√√—°…“ºŸâªÉ«¬
direct CCFs ®÷ß‰¡à·π–π”„Àâ„™â«‘∏’π’È „π°“√√—°…“ºŸâªÉ«¬
direct CCFs5,32

«‘∏’°“√∑” External manual carotid-jugular com-
pression therapy

„π∑à“π—ËßÀ√◊ÕπÕπ°Á‰¥â „™â¡◊Õ¥â“πμ√ß¢â“¡°¥≈ß∑’Ë∫√‘‡«≥
common carotid artery ·≈– jugular vein ∑’Ë∫√‘‡«≥§Õ
π“πª√–¡“≥ 10-30 «‘π“∑’ 4-6 §√—Èß„π 1 ™—Ë«‚¡ßπ“π 4-6
 —ª¥“Àå3,5,32

 “‡Àμÿ∑’ËμâÕß„™â¡◊Õ¥â“πμ√ß¢â“¡„π°“√°¥°Á‡æ◊ËÕ∂â“À“°¡’
hemispheric ischemia ‡°‘¥¢÷Èπ ·¢π¥â“πμ√ß¢â“¡®–‡°‘¥°“√
ÕàÕπ·√ß·≈–À¬ÿ¥°¥‰ª‡Õß ∑”„Àâ¡’‡≈◊Õ¥‰À≈‡«’¬π°≈—∫¡“
‡≈’È¬ß ¡Õß „π à«π∑’Ë¢“¥‡≈◊Õ¥‰¥â∑—π∑à«ß∑’5

°“√°¥∑’Ë common carotid artery π’È πÕ°®“°®–
‡ªìπ “‡Àμÿ¢Õß°“√‡°‘¥ hemispheric ischemia ‰¥â ·≈â«
¬—ß “¡“√∂‡ªìπ “‡Àμÿ„Àâ‡°‘¥¿“«–À—«„®‡μâπ™â“ (bradycardia)
·≈–¿“«–§«“¡¥—πμ° (hypotension)33 ‰¥âÕ’°¥â«¬

√Ÿª∑’Ë 7 Carotid angiogram. A · ¥ß∂÷ß carotid cavernous fistula ·≈– Superior ophthalmic vein ¢π“¥„À≠à, B · ¥ß
¿“æÀ≈—ß balloon embolization (≈Ÿ°»√)
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ºŸâªÉ«¬∑’Ë‰¡à§«√∑” manual carotid-jugular compres-
sion therapy

ë ºŸâªÉ«¬ hypertensive carotid sinus syndrome
ë ºŸâªÉ«¬∑’Ë¡’ ulceration ¢Õß cervical carotid

artery
ë ºŸâªÉ«¬∑’Ë‡§¬¡’ª√–«—μ‘ cerebral ischemia
ë ºŸâªÉ«¬∑’Ë cerebral angiography · ¥ß„Àâ‡ÀÁπ∂÷ß

cortical venous reflux
ë ºŸâªÉ«¬∑’Ë‡æ‘Ëß¡’ª√–«—μ‘μ“¡—«≈ß
‡¡◊ËÕ„¥°Áμ“¡∑’Ëμ—¥ ‘π„®«à“®–„™â conservative treat-

ments π’È ·π–π”«à“§«√¡’°“√‡ΩÑ“√–«—ßªí≠À“∑“ßμ“ ∑’Ë®–
‡°‘¥¢÷ÈπÕ¬à“ß„°≈â™‘¥ ∑—Èß„π‡√◊ËÕß¢Õß VA, IOP ·≈– fundus
examination À“°‡√‘Ë¡¡’Õ“°“√μ“¡—«≈ß‡√◊ËÕ¬Ê μ√«®æ∫«à“
¢—È«ª√– “∑μ“‡√‘Ë¡∫«¡ (papilledema) À√◊Õ‡°‘¥¿“«–§«“¡
¥—πμ“ Ÿß∑’Ë§«¡§ÿ¡‰¡à‰¥â‚¥¬¬“ „Àâ∂◊Õ«à“‡ªìπ¢âÕ∫àß™’È ”À√—∫
emergency endovascular intervention2

À√◊ÕÀ“°ºŸâªÉ«¬¡’Õ“°“√∑“ß√–∫∫ª√– “∑ √«¡∂÷ß
Õ“°“√ª«¥»’√…–‡°‘¥¢÷Èπ „Àâ√–«—ß intracranial hemorrhage
·π–π”«à“§«√∑” urgent endovascular intervention

Non-conservative treatment
„πÕ¥’μ open surgical procedure Õ“∑‘‡™àπ carotid

ligation À√◊Õ cavernous sinus exploration and pack-
ing ‡ªìπ interventions of choice „π°“√√—°…“ºŸâªÉ«¬
CCFs3,21

„πªï §.». 1970 Fedor Serbinenko §‘¥§âπ navi-
gated endovascular balloon catheters ‰¥â ”‡√Á® π—∫
‡ªìπ®ÿ¥‡√‘Ë¡μâπ»—°√“™„À¡à¢Õß°“√√—°…“ºŸâªÉ«¬ CCFs (mo-
dern era of CCFs treatments)3

¥—ßπ—Èπ „πªí®®ÿ∫—π°“√√—°…“ºŸâªÉ«¬ CCFs ®÷ß∂Ÿ°·∑π∑’Ë
‚¥¬ endovascular therapy ·≈–‰¥â°≈“¬‡ªìπ first line
treatment „π°“√√—°…“ºŸâªÉ«¬ CCFs ‡π◊ËÕß®“°º≈°“√√—°…“
∑’Ë¥’ ·≈–¡’§«“¡‡ ’Ë¬ßπâÕ¬°«à“3,21,22

Endovascular embolization
§«“¡¡ÿàßÀ«—ß§◊ÕμâÕß°“√„Àâ‡°‘¥ thrombosis ¢÷Èπ∑’Ë

fistula ‚¥¬∑’Ë¬—ß§ß√—°…“√–¥—∫°“√‰À≈‡«’¬π‡≈◊Õ¥„π ICA ‰«â
„Àâ ‰¥âμ“¡ª°μ‘ „π°√≥’∑’Ë fistula „À≠à¡“° ‰¡à “¡“√∂Õÿ¥√Ÿ
√—Ë«‰¥â ”‡√Á® ®”‡ªìπμâÕß∑”°“√ªî¥ ICA (occluded or sac-

rificed ICA) æ∫«à“ collateral circulations ºà“π∑“ß circle
of Willis ∑’ËæÕ‡æ’¬ß ®–™à«¬À≈’°‡≈’Ë¬ß°“√‡°‘¥ cerebral in-
fraction ‰¥â21

«— ¥ÿ∑’Ë„™â embolized ¡’À≈“°À≈“¬ ¥—ßπ’È
1. Detachable balloon5 (‰¡à¡’„™â„π USA μ—Èß·μàªï

§.». 2003) ¡’‚Õ°“ ‡°‘¥°“√·ø∫‡À’Ë¬« (deflation) ·≈–À≈ÿ¥
≈Õ¬ (dislodgement) ‰¥â ·μà¡’√“§“¬àÕ¡‡¬“«å ·≈–¬—ß¡’°“√
„™âÕ¬à“ß‰¥âº≈¥’„πª√–‡∑»‰∑¬ (√Ÿª∑’Ë 7)

2. Metallic coils5,21,33,34

3. Liquid embolic material21

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
π‘¬¡ transarterial approach ºà“π∑“ß ICA ‚¥¬°“√

„™â microcatheter ºà“π‡¢â“∑“ß√Õ¬¢“¥∑’Ëºπ—ß¢Õß ICA
‡¢â“‰ª¬—ß cavernous sinus ·≈â«°Á∑”°“√ fill embolized
material ‡æ◊ËÕªî¥ abnormal direct communication

 ‘Ëß∑’ËμâÕß√–«—ß§◊Õ °“√ migration ¢Õß embolic
material ‡¢â“‰ª∑’Ë distal intracranial circulation ´÷Ëß∑”„Àâ
‡°‘¥ cerebral ischemia ‰¥â

„πªí®®ÿ∫—π‡√‘Ë¡¡’°“√„™â flow diverting stent «“ß‰«â
„π ICA ∫√‘‡«≥μ”·Àπàß¢Õß fistula ‚¥¬ stent ®–™à«¬‡ª≈’Ë¬π
∑‘»∑“°“√‰À≈‡«’¬π‡≈◊Õ¥„ÀâÕÕ°®“° cavernous sinus „™â ‰¥â
¥’„π°√≥’∑’Ë‡ªìπ ICA ¡’°“√∫“¥‡®Á∫√ÿπ·√ß ·≈–√Ÿ√—Ë«¡’¢π“¥
„À≠à°“√√—°…“π’È “¡“√∂∑”√à«¡°—∫°“√ embolizations
‰¥â3,21,33,35

„π°√≥’∑’Ë ICA ¡’°“√∫“¥‡®Á∫√ÿπ·√ß À√◊Õ¡’≈—°…≥–
¢¥ßÕ¡“° (severe tortuousity) ®π‰¡à “¡“√∂ºà“π micro-
catheter ‡¢â“‰ª¬—ßμ”·Àπàß∑’Ë‡°‘¥√Ÿ√—Ë«‰¥â °Á®–„™â trans venous
approach ·∑π ‚¥¬¡—°‡ªìπ posterior approach ºà“π∑“ß
internal jugular vein À√◊Õ inferior petrosal sinus36 À“°
‰¡à “¡“√∂∑”‰¥â °Á “¡“√∂‡ª≈’Ë¬π‡ªìπ anterior approach
ºà“π∑“ß common facial vein21 À√◊Õ superior ophthalmic
vein (SOV) ‰¥â À√◊ÕÕ“®∑” direct SOV canulations sur-
gery2,21 À√◊ÕÕ“®„™â trans orbital needle puncture ‡¢â“
CS ‚¥¬μ√ß37 °Á‰¥â
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Indirect (low flow) CCFs
¡—°‡ªìπ transvenous embolizations36 °“√„™â trans-

arterial approach ¡—°∑”„π°√≥’∑’Ë fistula ‡°‘¥¢÷Èπ°—∫ dural
branches ∑’Ë¡“®“° ECA38 ·≈–μâÕß°“√∑” embolization
∑’Ë ECA

¿“«–·∑√° ấÕπ∑’Ë‡°‘¥®“°®“°°“√√—°…“¥â«¬«‘∏’ endo-
vascular embolizations

¡’√“¬ß“πÕÿ∫—μ‘°“√≥å¢Õß¿“«–·∑√°´âÕπ®“°°“√√—°…“
Õ¬Ÿà∑’Ëª√–¡“≥√âÕ¬≈– 2.3-85,21,33

¿“«–·∑√°´âÕπ∑’Ë¡’‚Õ°“ ‡°‘¥¢÷Èπ ¡’¥—ßπ’È
ë Cerebral infraction
ë Ophthalmoplegia
ë Decrease visual acuity
ë Progressive thrombosis of the venous chan-

nel ∑”„ÀâÕ“°“√· ¥ß·¬à≈ß°«à“‡¥‘¡
ë Diabetes insipidus
ë Subarachnoid or intracranial hemorrhage

º≈°“√√—°…“ À≈—ß Endovascular embolization
¡’√“¬ß“πº≈ ”‡√Á®¢Õß°“√√—°…“Õ¬Ÿà∑’Ë¡“°°«à“√âÕ¬≈–

803,21,36

 à«π„À≠à·≈â«Õ“°“√·≈–Õ“°“√· ¥ß∑“ßμ“®–À“¬
‡ªìπª°μ‘‰¥â‡°◊Õ∫∑—ÈßÀ¡¥ „™â‡«≈“‰¡àπ“π À≈—ß°“√√—°…“‚¥¬
¡—°®–°≈—∫¡“¡’¿“æ≈—°…≥å∑’Ë‡ªìπª°μ‘ À√◊Õ„°≈â‡§’¬ßª°μ‘
¿“¬„π 6 ‡¥◊Õπ3 ‚¥¬∑’Ë

ë Pre-existing bruit ®–À“¬‰ª„π∑—π∑’ √«¡∂÷ß°“√
°≈—∫‡ªìπª°μ‘¢Õß§«“¡¥—π≈Ÿ°μ“

ë Chemosis ·≈– proptosis ®–§àÕ¬Ê ¥’¢÷Èπ„π‡«≈“
‰¡à°’Ë«—π36

ë °“√°≈Õ°μ“‰¡à‰¥â  (ophthalmoplegia) ∑’Ë‡°‘¥®“°
cranial nerve palsy „™â‡«≈“À≈“¬ —ª¥“Àå ∂÷ßÀ≈“¬‡¥◊Õπ
„π°“√øóôπμ—« partial ophthalmoplegia Õ“®À≈ß‡À≈◊ÕÕ¬Ÿà
‰¥â ®“° muscle ischemia ∑’Ë‡°‘¥¢÷Èπ21 ·μà„π∫“ß§√—Èß oph-
thalmoplegia Õ“®‡ªìπº≈·∑√°´âÕπ®“°°“√√—°…“ ‚¥¬‡°‘¥
‰¥â®“°°“√∫“¥‡®Á∫‚¥¬μ√ß®“° coils À√◊Õ microcatheter
À√◊ÕÕ“®‡°‘¥®“° progressive thrombosis „π CS ‡Õß

ë °“√§◊π ¿“æ¢Õß°“√¡Õß‡ÀÁπ ¢÷ÈπÕ¬Ÿà°—∫§«“¡
√ÿπ·√ß ·≈–√–¬–‡«≈“°àÕπ„Àâ°“√√—°…“ ∫“ß√“¬ ·¡âÕ“°“√
Õ◊ËπÊ ®–°≈—∫ Ÿà ¿“æ‡¥‘¡À¡¥·≈â« ·μà‡√◊ËÕßμ“¡—«‰¡à¥’¢÷Èπ3,13

ë „π∑“ß angiography ®–æ∫«à“ fistula ∂Ÿ°ªî¥‰ª
·≈– retrograde venous flow ∑—ÈßÀ¡¥°≈—∫§◊π‡ªìπª°μ‘ √«¡
∂÷ß vascular steal phenomenon μà“ßÊ¥â«¬  “¡“√∂‡°‘¥
re-canalizations ¢Õß fistula ‰¥â ·μà‰¡à∫àÕ¬ ·°â ‰¢‰¥â‚¥¬
°“√ embolization Õ’°§√—Èß

Paradoxical worsening
‡ªìπ°“√·¬à≈ß¢ÕßÕ“°“√ ·≈–Õ“°“√· ¥ßÕ¬à“ß

°√–∑—πÀ—π (transient acute worsening) ‚¥¬Õ“°“√∑’Ë·¬à
≈ßπ’È‡°‘¥®“°¡’ spontaneous progressive thrombus
formations ¢÷Èπ„π dilated draining vein ‚¥¬‡©æ“– SOV
 ”À√—∫Õ“°“√∑“ßμ“

‡Àμÿ°“√≥åπ’È‡°‘¥¢÷Èπ‰¥â„π√–À«à“ß2,9

ë Spontaneous resolution
ë After carotid compressions
ë Post interventional embolization
‚¥¬ à«π„À≠àÕ“°“√·≈–Õ“°“√· ¥ßμà“ßÊ ∑’Ë·¬à≈ß

®–§àÕ¬Ê ¥’¢÷Èπ„π‡«≈“À≈“¬ —ª¥“Àå ·≈–¡’ complete reso-
lution „π∑’Ë ÿ¥2

°“√„Àâ systemic corticosteroid „π√–À«à“ß∑’ËÕ“°“√
·¬à≈ß ®–™à«¬≈¥§«“¡√ÿπ·√ß¢ÕßÕ“°“√ ·≈–Õ“°“√· ¥ß
≈ß‰¥â Õ’°∑—Èß¬—ß™à«¬≈¥√–¬–‡«≈“¢Õß°“√øóôπμ—«≈ß¥â«¬2

Surgical treatment
Surgical CCA ligation ª√– ∫§«“¡ ”‡√Á®‡ªìπ

§√—Èß·√°„π°“√√—°…“ºŸâªÉ«¬ pulsatile proptosis „πªï §.».
1809 ‚¥¬ Benjamin Travers39

„πªí®®ÿ∫—π open surgical intervention Õ—πª√–°Õ∫
‰ª¥â«¬ suturing, clipping or trapping fistula, packing
CS, sealing fistula with fascia and glue or ligating
ICA ¡’√“¬ß“πº≈ ”‡√Á®¢Õß°“√√—°…“Õ¬Ÿà∑’Ëª√–¡“≥√âÕ¬≈–
31-793 ·≈–Õÿ∫—μ‘°“√≥å¢Õß¿“«–‰¡àæ÷ßª√– ß§å®“°°“√√—°…“
Õ¬Ÿà∑’Ëª√–¡“≥√âÕ¬≈– 5-123



59Carotid Cavernous Fistulas (CCFs)

‡π◊ËÕß®“°‡ªìπ°“√√—°…“∑’Ë¡’ morbidity ·≈– morta-
lity rate ∑’Ë Ÿß °“√√—°…“«‘∏’π’È ®–∑”‡¡◊ËÕºŸâªÉ«¬‰¡à “¡“√∂∑”
endovascular treatment ‰¥â À√◊Õ‰¡àª√– ∫º≈ ”‡√Á®®“°
°“√∑” endovascular treatment21
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Figure 6 ¿“æ∂à“¬ macular choroidal thickness map ‚¥¬„™â High-penetrating Swept-Source OCT „πμ“ºŸâªÉ«¬∑’Ë‡ªìπ ‚√§
central serous chorioretinopathy (CSC) A) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥ „πºŸâªÉ«¬ classic CSC B)
§«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„πºŸâªÉ«¬ chronic CSC C) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„π
ºŸâªÉ«¬ CSC ™π‘¥ multifocal posterior pigment epitheliopathy D) §«“¡Àπ“¢Õß™—Èπ§Õ√Õ¬¥å∫√‘‡«≥®ÿ¥¿“æ™—¥„π
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√Ÿª∑’Ë 3 Barrow classification of carotid cavernous fistulas. Type A °“√‡™◊ËÕ¡μàÕ‚¥¬μ√ß√–À«à“ß Internal carotid artery °—∫
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