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The prospective randomized controlled clinical trial of
the efficacy and safety of intravitreal Bevacizumab in-
jection in the treatment of macular edema from branch
retinal vein occlusion (Bevacizumab-BRVO study)
Sudawadee Somboonthanakij, M.D.*, Kanin Luangsawang, M.D.**, Piriya
Soomsawad, M.D.*, Umaporn Jittawattanarat, M.D.*, Warapat Wongsawad, M.D.*,
Eakkachai Arayangkoon, M.D.*, Wongsiri Taweebanjongsin, MD*, Vatookarn
Roongpoovapatr, M.D.*, Siwaporn Kittiyanpanya, M.D.#, Maytinee Sirimaharaj, M.D.##

Abstract

Purpose: To assess the efficacy and safety of intravitreal Bevacizumab (1.25 mg./0.05 ml) injection compare
to macular grid laser in treatment of macular edema secondary to branch retinal vein occlusion (BRVO).
Design: Prospective randomized controlled clinical trial.
Participants: Patients in Mettapracharak (Watraikhing) Hospital who had visual deterioration for at least
3 months due to macular edema secondary to BRVO.
Intervention: Patients were randomized 1:1 to intravitreal Bevacizumab (1.25 mg/0.05 ml) injection or macu-
lar grid laser. All patients received three monthly intravitreal Bevacizumab injection at the enrolled date, 4th

and 8th week or macular grid laser at enrolled date. Thereafter, the need for retreatment was evaluated every
4 weeks until 36 weeks using best-corrected visual acuity (BCVA) and central retinal thickness (CRT)
measurement.
Outcome Measurement: Primary outcome was the mean change in BCVA at 36th week compare to baseline.
Secondary outcomes were the mean CRT change at 36th week compare to baseline, safety and complica-
tions of intravitreal Bevacizumab injection.
Results: Of 17 eyes from 17 patients (10 in Bevacizumab, 7 in laser), mean BCVA change was 22.1 letters
in Bevacizumab and 9.8 letters in laser group (P = 0.082). Bevacizumab group showed better visual improve-
ment at every visit, with the peak change in the early 8 weeks. Mean reduction of CRT was 203.4 μm in
Bavacizumab and 266.7 μm in laser group (P = 0.602). No ocular or systemic adverse events within 36 weeks
of study period.
Conclusions: Treatment with intravitreal Bevacizumab injection showed improvement of BCVA, reduction of
CRT and safety in patients with macular edema secondary to BRVO and early treatment was recommended.
Although there was not statistically significant, which likely limited from the small-sized of the study group.
Further study with larger population should demonstrate this difference. Thai J Ophthalmol 2015; July-
December 29(2): 55-65.
Key words: branch retinal vein occlusion, macular edema, Bevacizumab, Avastin
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º≈≈—æ∏å°“√»÷°…“: º≈≈—æ∏åÀ≈—°§◊Õ°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ∑’Ë 36  —ª¥“Àå‡∑’¬∫°—∫«—π∑’Ë‡√‘Ë¡
‡¢â“√—∫°“√√—°…“·∫∫ ÿà¡ º≈≈—æ∏å√Õß§◊Õ°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß®ÿ¥ ¿“æ™—¥ §«“¡ª≈Õ¥¿—¬·≈–¿“«–·∑√°´âÕπ¢Õß
°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“

º≈°“√»÷°…“: ºŸâªÉ«¬∑—ÈßÀ¡¥ 17 μ“®“° 17 §π (10 §π„π°≈ÿà¡∫’«“´‘´Ÿ·¡∫·≈– 7 §π„π°≈ÿà¡‡≈‡´Õ√å) ∑’Ë‡«≈“ 36  —ª¥“Àå
æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ¥’¢÷Èπ 22.1 μ—« Õ—°…√„π°≈ÿà¡∑’Ë√—°…“¥â«¬¬“∫’«“´‘´Ÿ·¡∫·≈–

 ÿ¥“«¥’  ¡∫Ÿ√≥å∏π°‘®, æ.∫.*

Original Article/π‘æπ∏åμâπ©∫—∫

§≥‘π∑å ‡À≈◊Õß «à“ß, æ.∫.**, æ‘√‘≠“  ÿà¡ «— ¥‘Ï, æ.∫.*, Õÿ¡“¿√≥å ®‘μμ«—≤π√—μπå, æ.∫.*,
«√¿—∑√ «ß…å «— ¥‘Ï, æ.∫.*, ‡Õ°™—¬ Õ“√¬“ß°Ÿ√, æ.∫.*, «ß»å»‘√‘ ∑«’∫√√®ß ‘π, æ.∫.*,
«∏Ÿ°“πμå √ÿàß¿Ÿ«¿—∑√, æ.∫.*, »‘«æ√ °‘μμ‘≠“≥ªí≠≠“, æ.∫.#, ‡¡∑‘π’ »‘√‘¡À“√“™, æ.∫.##



57°“√»÷°…“‡√◊ËÕßª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬„π°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

¥’¢÷Èπ 9.8 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡ (P = 0.082) °≈ÿà¡∫’«“´‘´Ÿ·¡∫¡’°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ¥’¢÷Èπ°«à“°≈ÿà¡‡≈‡´Õ√å∑ÿ°™à«ß
‡«≈“μ≈Õ¥°“√»÷°…“ ‚¥¬¥’¢÷ÈπÕ¬à“ß√«¥‡√Á«„π™à«ß 8  —ª¥“Àå·√°·≈â«®÷ß§àÕ¬Ê ¥’¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß §«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥
≈¥≈ß 203.4 ‰¡‚§√‡¡μ√„π°≈ÿà¡∫’«“´‘´Ÿ·¡∫ ·≈–≈¥≈ß 266.7 ‰¡‚§√‡¡μ√„π°≈ÿà¡‡≈‡´Õ√å (P = 0.602) ‰¡àæ∫º≈¢â“ß‡§’¬ß
·≈–¿“«–·∑√° ấÕπ∑—Èß∑“ßμ“·≈–∑“ß√à“ß°“¬®“°°“√©’¥¬“∫’«“ ‘́´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“

 √ÿª: °“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“™à«¬∑”„Àâ°“√¡Õß‡ÀÁπ¥’¢÷Èπ ≈¥§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‰¥â¥’ ·≈–¡’§«“¡ª≈Õ¥¿—¬
„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«–®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑ μ“Õÿ¥μ—π ·≈–°“√√—°…“·μà‡π‘ËπÊ πà“®–‡ªìπ
ª√–‚¬™πåμàÕºŸâªÉ«¬‰¥â¡“°°«à“°“√™–≈Õ°“√√—°…“ÕÕ°‰ª ·¡â«à“°“√»÷°…“π’È®–‰¡àæ∫§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
‡¡◊ËÕ‡∑’¬∫°—∫°“√√—°…“¥â«¬ ‡≈‡´Õ√å ́ ÷Ëßπà“®–‡π◊ËÕß®“°®”π«πºŸâ‡¢â“√à«¡«‘®—¬§àÕπ¢â“ßπâÕ¬ °“√»÷°…“μàÕ‰ª„π°≈ÿà¡∑¥≈Õß∑’Ë„À≠à¢÷Èπ
πà“®–∑”„Àâ‡ÀÁπ§«“¡·μ°μà“ßπ’È ‰¥â ®—°…ÿ‡«™ “√ 2558; °√°Æ“§¡-∏—π«“§¡ 29(2): 55-65.

§” ”§—≠ : ·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“Õÿ¥μ—π, ®ÿ¥¿“æ™—¥∫«¡, ∫’«“´‘´Ÿ·¡∫, Õ«“ μ‘π

ºŸâπ‘æπ∏å‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„π∫∑§«“¡π’È

∫∑π”
·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“Õÿ¥μ—π (branch

retinal vein occlusion, BRVO) ‡ªìπ “‡Àμÿ∑’Ëæ∫∫àÕ¬¢Õß

¿“«–§«“¡º‘¥ª°μ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë‡°‘¥¢÷Èπ°—∫®Õª√– “∑

μ“ ‚¥¬¡—°æ∫„π°≈ÿà¡Õ“¬ÿ 60-70 ªï „π‡æ»™“¬·≈–À≠‘ß

‡∑à“Ê°—π ªí®®—¬‡ ’Ë¬ß ”§—≠¢Õß°“√‡°‘¥·¢πßÀ≈Õ¥‡≈◊Õ¥¥”

®Õª√– “∑μ“Õÿ¥μ—π ‰¥â·°à §«“¡¥—π‚≈À‘μ Ÿß ‡∫“À«“π

‰¢¡—π„π‡≈◊Õ¥ Ÿß μâÕÀ‘π·≈–°“√ Ÿ∫∫ÿÀ√’Ë 1 °“√Õÿ¥μ—π¢Õß·¢πß

À≈Õ¥‡≈◊Õ¥¥”„π®Õª√– “∑μ“¡—°‡°‘¥®“°°“√∂Ÿ°°¥∑—∫®“°

À≈Õ¥‡≈◊Õ¥·¥ß„π∫√‘‡«≥∑’ËÀ≈Õ¥‡≈◊Õ¥∑Õ¥¢â“¡°—π ∑”„Àâ

§«“¡¥—π„πÀ≈Õ¥‡≈◊Õ¥¥”‡æ‘Ë¡¢÷Èπ·≈–°“√‰À≈‡«’¬π‡≈◊Õ¥≈¥≈ß

‡°‘¥°“√¢“¥‡≈◊Õ¥¢Õß®Õª√– “∑μ“  àßº≈„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ

¢Õß Vascular Endothelial Growth Factor (VEGF) „π

πÈ”«ÿâπμ“  “√π’È¡’ƒ∑∏‘Ï∑”„ÀâÀ≈Õ¥‡≈◊Õ¥¢¬“¬μ—«·≈–√—Ë«´÷¡

‡°‘¥°“√§—Ëß¢Õß¢Õß‡À≈«·≈–∑”„Àâ®ÿ¥¿“æ™—¥∫«¡μ“¡¡“2,3

´÷Ëß‡ªìπ “‡Àμÿ ”§—≠¢Õß°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ„πºŸâªÉ«¬

°≈ÿà¡π’È  “‡ÀμÿÕ◊ËπÊ∑’Ëæ∫‰¥â ‰¥â·°à ¿“«–®ÿ¥¿“æ™—¥¢“¥‡≈◊Õ¥

‡≈◊Õ¥ÕÕ°∑’Ë®ÿ¥¿“æ™—¥·≈–‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπμ“®“°°“√‡°‘¥

À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à

°“√√—°…“®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õ

ª√– “∑μ“Õÿ¥μ—π∑’Ë‡ªìπ¡“μ√∞“πªí®®ÿ∫—π Õâ“ßÕ‘ß®“°°“√

»÷°…“¢Õß The Branch Vein Occlusion Study (BVOS)

Group ́ ÷Ëß¡’√–¬–‡«≈“μ‘¥μ“¡‡©≈’Ë¬ 3 ªï  ‚¥¬æ∫«à“ √âÕ¬≈–

63 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å∑’Ë∫√‘‡«≥®ÿ¥¿“æ

™—¥∫«¡ (grid pattern laser photocoagulation of macula)

¡’°“√¡Õß‡ÀÁπ¥’¢÷ÈπÕ¬à“ßπâÕ¬ 10 μ—«Õ—°…√ ‡∑’¬∫°—∫√âÕ¬≈–

36 „π°≈ÿà¡§«∫§ÿ¡ ®÷ß·π–π”°“√√—°…“¥â«¬‡≈‡´Õ√å„πºŸâªÉ«¬

∑’Ë¡’¿“«–®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”Õÿ¥μ—π™π‘¥

‰¡à¢“¥‡≈◊Õ¥4,5

Õ¬à“ß‰√°Áμ“¡°“√¬‘ß‡≈‡´Õ√å°Á¡’¢âÕ‡ ’¬ ‰¥â·°à ∑”„Àâ‡°‘¥

®ÿ¥∫Õ¥∑’Ë≈“π “¬μ“ ‡°‘¥À≈Õ¥‡≈◊Õ¥ßÕ°„À¡à„π™—Èπ§Õ√Õ¬¥å

·≈–·º≈‡ªìπ®“°°“√¬‘ß‡≈‡´Õ√å “¡“√∂¢¬“¬¢π“¥‡¡◊ËÕ‡«≈“

ºà“π‰ª®πÕ“®‰ª‚¥π∫√‘‡«≥»Ÿπ¬å°≈“ß¢Õß®ÿ¥¿“æ™—¥ ∑”„Àâ

°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬≈¥≈ß‰¥â √«¡∑—Èß°“√∑’ËμâÕß™–≈Õ°“√

¬‘ß‡≈‡´Õ√å„π°√≥’∑’ËºŸâªÉ«¬¡’‡≈◊Õ¥ÕÕ°∫√‘‡«≥®ÿ¥¿“æ™—¥ Õ“®

∑”„Àâ°“√√—°…“‰¡à ‰¥âº≈¥’‡∑à“∑’Ë§«√ πÕ°®“°π’È ¬—ßæ∫«à“

‡≈‡´Õ√å‰¡à‡°‘¥ª√–‚¬™πå„πºŸâªÉ«¬∑’Ë®ÿ¥¿“æ™—¥¢“¥‡≈◊Õ¥‰ª

·≈â«5,6 ®÷ß¡’°“√»÷°…“¡“°¡“¬∑’Ëæ¬“¬“¡À“«‘∏’°“√√—°…“Õ◊ËπÊ

* »Ÿπ¬å°“√·æ∑¬å‡©æ“–∑“ß®—°…ÿ ‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥‰√à¢‘ß)
** ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬π‡√»«√
# ·ºπ°®—°…ÿ ‚√ßæ¬“∫“≈°≈“ß
## ·ºπ°®—°…ÿ ‚√ßæ¬“∫“≈∫”√ÿß√“…Æ√å



58  ÿ¥“«¥’  ¡∫Ÿ√≥å∏π°‘® ·≈–§≥– Vol. 29 No. 2  July-December 2015

‰¥â·°à °“√„™â¬“ ‡μ’¬√Õ¬¥å©’¥‡¢â“πÈ”«ÿâπ≈Ÿ°μ“ (intravitreal

triamcinolone acetonide)7-11 ´÷Ëßæ∫«à“‰¥âº≈¥’ ™à«¬„Àâ°“√

¡Õß‡ÀÁπ¥’¢÷Èπ·≈–§«“¡Àπ“®ÿ¥¿“æ™—¥≈¥≈ß ·μàƒ∑∏‘Ï¢Õß

¬“Õ¬Ÿà‡æ’¬ß™—Ë«§√“« ·≈–¡’¿“«–·∑√°´âÕπ§àÕπ¢â“ß Ÿß ‡™àπ

∑”„Àâ§«“¡¥—πμ“¢÷Èπ Ÿß, μâÕ°√–®°·≈–μ‘¥‡™◊ÈÕ„π≈Ÿ°μ“10,11

·≈–Õ’°À≈“¬°“√»÷°…“∑’Ë„™â¬“√“π‘∫‘´Ÿ·¡∫ (Ranibizumab)

´÷Ëß‡ªìπ¬“„π°≈ÿà¡ anti-VEGF ©’¥‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ√—°…“®ÿ¥¿“æ

™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”Õÿ¥μ—π´÷Ëßæ∫«à“‰¥âº≈¥’·μà¡’

√“§“ Ÿß12-14

¬“∫’«“´‘´Ÿ·¡∫ (Bevacizumab, Avastin˙) ‡ªìπ re-

combinant humanized monoclonal antibodies ∑’Ë

¬—∫¬—Èß∑ÿ° VEGF isoforms ‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√

Õ“À“√·≈–¬“ À√—∞Õ‡¡√‘°“ (US-FDA) „π°“√√—°…“¡–‡√Áß

≈”‰ â„À≠à™π‘¥·æ√à°√–®“¬ (metastatic colorectal car-

cinoma) μ—Èß·μàªï §.». 200415 „π«ß°“√®—°…ÿ«‘∑¬“¡’°“√π”

¬“π’È¡“©’¥‡¢â“πÈ”«ÿâπ≈Ÿ°μ“‡æ◊ËÕ√—°…“‚√§®Õª√– “∑μ“μà“ßÊ

‚¥¬‡©æ“–¿“«–®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ8 ·≈–¿“«–

®ÿ¥¿“æ™—¥∫«¡®“° “‡Àμÿμà“ßÊ ‡™àπ ®“°¿“«–‡∫“À«“π

À≈Õ¥‡≈◊Õ¥¥”∑’Ë®Õª√– “∑μ“Õÿ¥μ—π °“√„™â¬“π’ÈÕ¬à“ß·æ√à

À≈“¬μ—Èß·μàªï §.». 200516-18 · ¥ß„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ

∑’Ë¥’¢Õß¬“™π‘¥π’È ·¡â®–‡ªìπ°“√„™âπÕ°¢âÕ∫àß™’È (off labeled

use) °Áμ“¡ §≥–ºŸâ«‘®—¬®÷ß‰¥â®—¥∑”°“√»÷°…“π’È¢÷Èπ‡æ◊ËÕ»÷°…“

ª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬¢Õß¬“∫’«“´‘´Ÿ·¡∫„π°“√

√—°…“ºŸâªÉ«¬∑’Ë¡’®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õ

ª√– “∑μ“Õÿ¥μ—π

«‘∏’«‘®—¬
ß“π«‘®—¬π’È‡§¬‡ªìπ à«πÀπ÷Ëß¢Õß°“√»÷°…“·∫∫æÀÿ

 ∂“∫—π√à«¡°—∫ Royal Adelaide Hospital ª√–‡∑»

ÕÕ ‡μ√‡≈’¬ ·μà‰¥â¬°‡≈‘°°“√√«∫√«¡¢âÕ¡Ÿ≈·≈–·¬°ÕÕ°

¡“‡ªìπß“π«‘®—¬·∫∫‡Õ° ∂“∫—π ´÷Ëßμ“¡√Ÿª·∫∫ß“π«‘®—¬‡¥‘¡

®–‡√‘Ë¡°“√√—°…“∑’Ë 3 ‡¥◊ÕπÀ≈—ß®“°√—∫ºŸâªÉ«¬‡¢â“√à«¡«‘®—¬ ·≈–

μ‘¥μ“¡°“√√—°…“μàÕÕ’° 9 ‡¥◊Õπ √«¡√–¬–‡«≈“„π°“√»÷°…“

12 ‡¥◊Õπ ·μà‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë‡¢â“√à«¡ß“π«‘®—¬ ≥ ‚√ßæ¬“∫“≈

‡¡μμ“ ª√–™“√—°…å («—¥‰√à¢‘ß) „Àâª√–«—μ‘√–¬–‡«≈“∑’Ë¡’Õ“°“√

‰¡à·πàπÕπ ‚¥¬ à«π¡“°·®âß«à“¡—«¡“π“πÀ≈“¬‡¥◊Õπ ‡æ◊ËÕ

ª√–‚¬™πå Ÿß ÿ¥μàÕºŸâªÉ«¬ ∑“ß∑’¡«‘®—¬®÷ß‰¥âæ‘®“√≥“„Àâ°“√

√—°…“μ—Èß·μà‡¡◊ËÕ‡√‘Ë¡√—∫ºŸâªÉ«¬‡¢â“√à«¡«‘®—¬‡≈¬ ®÷ß¡’√–¬–‡«≈“

√«¡„π°“√»÷°…“‡æ’¬ß 9 ‡¥◊ÕπÀ√◊Õ 36  —ª¥“Àå

°“√«‘®—¬π’È ‰¥â√«∫√«¡ºŸâªÉ«¬∑’Ë¡’°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ

®“°®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“

Õÿ¥μ—π∑’Ë‡ªìπ√–¬–‡«≈“¡“°°«à“ 3 ‡¥◊Õπ ‡¢â“√—∫°“√√—°…“

·∫∫ ÿà¡ 1:1 ‚¥¬∑“ß§≥–ºŸâ«‘®—¬®– ÿà¡ºŸâªÉ«¬‡¢â“°≈ÿà¡∑¥≈Õß

·≈–°≈ÿà¡§«∫§ÿ¡¿“¬„π 14 «—πÀ≈—ß°“√μ√«®§√—Èß·√° ºŸâªÉ«¬

„π°≈ÿà¡∑¥≈Õß®–‰¥â√—∫°“√√—°…“¥â«¬¬“∫’«“ ‘́´Ÿ·¡∫ 1.25

¡°.©’¥‡¢â“πÈ”«ÿâπμ“  à«π°≈ÿà¡§«∫§ÿ¡®–‰¥â√—∫°“√√—°…“¥â«¬

‡≈‡´Õ√å (grid pattern laser photocoagulation of macula)

‚¥¬¡’‡°≥±å„π°“√§—¥ºŸâ‡¢â“√à«¡«‘®—¬¥—ßμ“√“ß∑’Ë 1 ºŸâ‡¢â“√à«¡

«‘®—¬∑ÿ°§π®–‰¥â√—∫°“√μ√«®‚¥¬®—°…ÿ·æ∑¬å∑’¡μ√«®ª√–‡¡‘π

ºŸâªÉ«¬ (´÷Ëß∂Ÿ°ª°ªî¥‰¡à∑√“∫™π‘¥°≈ÿà¡¢ÕßºŸâªÉ«¬) ∑”°“√

´—°ª√–«—μ‘ μ√«®μ“Õ¬à“ß≈–‡Õ’¬¥ ·≈–∫—π∑÷°¢âÕ¡Ÿ≈æ◊Èπ∞“π

‰«â ‰¥â·°à °“√μ√«®«—¥√–¥—∫ °“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢

¥â«¬·«àπ (best corrected visual acuity, BCVA) ¥â«¬

ETDRS chart «—¥§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥ (central reti-

nal thickness, CRT) ¥â«¬‡§√◊ËÕß Heidelberg Spectralis˙

optical coherence tomography (OCT) ∂à“¬√Ÿª®Õª√– “∑

μ“·≈–©’¥ ’ (Fundus fluorescein angiography, FFA)

μ—Èß·μà‡¡◊ËÕ·√°√—∫‡¢â“√à«¡«‘®—¬ ®“°π—ÈπºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫

°“√μ√«®μ‘¥μ“¡∑ÿ° 4  —ª¥“Àå ®π§√∫ 36  —ª¥“Àå ‚¥¬®–

μ√«® BCVA ·≈– CRT ∑ÿ° 4  —ª¥“Àå ∂à“¬√Ÿª®Õª√– “∑

μ“·≈– FFA ∑ÿ° 12  —ª¥“Àå ºŸâªÉ«¬„π°≈ÿà¡∑¥≈Õß®–‰¥â√—∫

°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“Õ¬à“ßπâÕ¬ 3 §√—Èß §◊Õ‡¡◊ËÕ

·√°√—∫‡¢â“√à«¡«‘®—¬ ∑’Ë 4  —ª¥“Àå ·≈–∑’Ë 8  —ª¥“Àåμ“¡≈”¥—∫

À≈—ß®“°π—Èπ®–¢÷Èπ°—∫§«“¡®”‡ªìπ‡ªìπ√“¬Ê‰ª ºŸâªÉ«¬„π°≈ÿà¡

§«∫§ÿ¡®–‰¥â√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å∑’Ë®ÿ¥¿“æ™—¥ μ—Èß·μà‡¡◊ËÕ

·√°√—∫‡¢â“√à«¡«‘®—¬ À≈—ß®“°π—Èπ¢÷Èπ°—∫§«“¡®”‡ªìπ ‡ªìπ√“¬Ê

‰ª ¥—ßμ“√“ß∑’Ë 2 °“√©’¥¬“·≈–‡≈‡´Õ√å∑”‚¥¬®—°…ÿ·æ∑¬å

∑’¡„Àâ°“√√—°…“ ‡°≥±å°“√©’¥¬“ È́” ·≈–‡°≥±å°“√À¬ÿ¥√—°…“

¥—ßμ“√“ß∑’Ë 3
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Inclusion and exclusion criteria

Inclusion criteria

ë > 18 years of age.

ë Non-ischemic macular edema by fundus fluorescein angiography.

ë Duration of BRVO > 3 months.

ë Best Corrected Visual Acuity (BCVA) < 20/40.

ë CRT > 250 microns in the central subfield or > 300 microns in the inner subfield.

ë Adequate renal function (glomerular filtration calculated by Cockcroft/Gault formula or measure urine

creatinine clearance > or = to 50 mL/minute).

Exclusion criteria

ë History of submacular surgery or other surgical intervention for Aged Macular Degeneration (AMD) in the

study eye, glaucoma filtration surgery, corneal transplant surgery or diabetic maculopathy.

ë Laser photocoagulation (juxtafoveal or extrafoveal) in the study eye within one month preceding baseline.

ë Extracapsular extraction of cataract or phacoemulsification within three months preceding baseline, or a

history of post-operative complications within the last 12 months preceding baseline in the study eye

(uveitis, cyclitis, etc.).

ë History of uncontrolled glaucoma in the study eye (defined as intraocular pressure > 25 mmHg despite

treatment with anti-glaucoma medication).

ë Aphakia with absence of the posterior capsule in the study eye.

ë Active intraocular inflammation (grade trace or above) in the study eye.

ë Any active infection involving ocular adnexa including infectious conjunctivitis, keratitis, scleritis,

endophthalmitis, as well as idiopathic or autoimmune associated uveitis in either eye,

ë Vitreous hemorrhage or history of rhegmatogenous retinal detachment or macular hole (Stage 3 or 4) in

the study eye.

ë Presence of a retinal pigment epithelial tear involving the macula in the study eye, subfoveal fibrosis or

significant atrophy in the study eye.

ë Women of childbearing potential not using the contraception method(s) specified in this study (specify),

as well as women who are breastfeeding.

ë Known sensitivity to study drug(s) or class of study drug(s).

ë Patients with severe medical condition(s) that in the view of the investigator prohibits participation in the

study (specify as required).

ë Use of any other investigational agent in the last 30 days.

Table 1  Inclusion and exclusion criteria of the study
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Bevacizumab vs 0 wk 4 wks 8 wks 12 wks 16 wks 20 wks 24 wks 28 wks 32 wks 36 wks

Macular grid laser

Protocol study

procedures

Vital signs x x x x x x x x x x

Adverse events x x x x x x x x x x

IOP x x x x x x x x x x

BCVA x x x x x x x x x x

Biomicrosopicexam x x x x x x x x x x

Ophthalmoscopy x x x x x x x x x x

OCT x x x x x x x x x x

FFA x x x x

Bevacizumab1.25 mg x x x prn prn prn prn prn prn prn

Macular laser x prn prn prn prn prn prn prn prn prn

Serious MedicalEvent x x x x x x x x x x

Table 2  Schedule of eye examination, investigation and treatment at each visit.

Retreatment and Withheld criteria

Retreatment criteria:

ë Persisting macular edema.

ë An increase CRT by > 50 μm. from last assessment.

ë Drop in VA by 5 letters.

Withheld criteria:

ë The CRT is < 230 μm.

ë Visual acuity remains stable or the patient has had 4 or more treatments and the principle investigator

believes this has produced no benefit.

Table 3  Retreatment and withheld criteria
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„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°À≈Õ¥‡≈◊Õ¥¥”„À≠à®Õª√– “∑μ“Õÿ¥μ—π

«‘∏’°“√ª√–‡¡‘πº≈°“√»÷°…“
º≈°“√»÷°…“À≈—°§◊Õ°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß

‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ∑’Ë 36  —ª¥“Àå ‡∑’¬∫°—∫«—π∑’Ë

‡√‘Ë¡‡¢â“√à«¡«‘®—¬ º≈°“√»÷°…“√Õß§◊Õ°“√‡ª≈’Ë¬π·ª≈ß§«“¡

Àπ“®ÿ¥¿“æ™—¥∑’Ë 36  —ª¥“Àå ‡∑’¬∫°—∫«—π∑’Ë‡¢â“√à«¡«‘®—¬ ·≈–

§«“¡ª≈Õ¥¿—¬¢Õß°“√√—°…“∑—Èß∑“ßμ“·≈–∑“ß√à“ß°“¬®“°

·∫∫∫—π∑÷°¢âÕ¡Ÿ≈«‘®—¬

 ∂‘μ‘∑’Ë„™â„π°“√«‘®—¬
º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π§√—Èßπ’È „™â ∂‘μ‘‡™‘ßæ√√≥π“

(Descriptive analysis) ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß

 Õß°≈ÿà¡μ—«Õ¬à“ß‚¥¬„™â T-test

º≈°“√»÷°…“
ºŸâªÉ«¬∑—ÈßÀ¡¥ 17 §π 17 μ“ Õ“¬ÿ‡©≈’Ë¬ 56.47 ªï (53.7

„π°≈ÿà¡∫’«“ ‘́´Ÿ·¡∫ ·≈– 60.43 „π°≈ÿà¡‡≈‡´Õ√å) ≥ «—π∑’Ë

‡¢â“√à«¡«‘®—¬ √–¥—∫°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ

¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥‡©≈’Ë¬ 16.12 μ—«Õ—°…√ (ª√–¡“≥°“√¡Õß

‡ÀÁπ‡∑à“°—∫√–¥—∫ 20/125) (16.0 μ—«Õ—°…√„π°≈ÿà¡∫’«“ ‘́́ Ÿ·¡∫

·≈– 16.29 μ—«Õ—°…√„π°≈ÿà¡‡≈‡´Õ√å) §«“¡Àπ“¢Õß®ÿ¥¿“æ

™—¥‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥ 536.59 ‰¡‚§√‡¡μ√ (521.1

‰¡‚§√‡¡μ√„π°≈ÿà¡∫’«“´‘´Ÿ·¡∫·≈– 558.71 ‰¡‚§√‡¡μ√„π

°≈ÿà¡‡≈‡´Õ√å) ¥—ßμ“√“ß∑’Ë 4

∑’Ë 36  —ª¥“Àå æ∫«à“°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢

¥â«¬·«àπ¥’¢÷Èπ 22.0 μ—«Õ—°…√„π°≈ÿà¡∫’«“´‘´Ÿ·¡∫·≈–¥’¢÷Èπ

9.83 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡ (P=0.082) §«“¡Àπ“¢Õß

®ÿ¥¿“æ™—¥‡©≈’Ë¬≈¥≈ß 203.4 ‰¡‚§√‡¡μ√„π°≈ÿà¡∫’«“ ‘́´Ÿ

·¡∫ ·≈–°≈ÿà¡‡≈‡´Õ√å¡’§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥‡©≈’Ë¬≈¥≈ß

266.67 ‰¡‚§√‡¡μ√ (P=0.602) °≈ÿà¡∫’«“´‘´Ÿ·¡∫‰¥â√—∫°“√

√—°…“‡©≈’Ë¬ 4 §√—Èß·≈–°≈ÿà¡‡≈‡´Õ√å‰¥â√—∫°“√√—°…“‡©≈’Ë¬

2 §√—Èß ¥—ßμ“√“ß∑’Ë 5

‡¡◊ËÕπ”°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß

·°â ‰¢¥â«¬·«àπ·≈–§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥¢Õß∑—Èß Õß°≈ÿà¡

∑’Ë·μà≈–‡«≈“‡∑’¬∫°—∫®ÿ¥‡√‘Ë¡μâπ¡“‡ª√’¬∫‡∑’¬∫°—π‚¥¬· ¥ß

Patient characteristics Study group

Bevacizumab (n=10) Laser (n=7) ALL(n=17)

Age (yr) (SD) 53.70 (7.03) 60.43 (5.03) 56.47 (6.99)

Sex (%)

    Male 6 (60.0%) 2 (28.6%) 8 (47.1%)

    Female 4 (40.0%) 5 (71.4%) 9 (52.9%)

Mean BCVA (SD) 16.00 (15.90) 16.29 (11.13) 16.12 (13.74)

Mean CRT (SD) 521.10 (192.02) 558.71 (287.08) 536.59 (228.06)

Table 4  Patientûs characteristic, best corrected visual acuity (BCVA) and central retinal thickness (CRT) at baseline.

                                  Study group p-Value

Bevacizumab (n=10) Laser (n=7)

Mean BCVA (SD) 22.00 (12.85) 9.83 (12.02) 0.082

Mean CRT (SD) - 203.40 (206.54) - 266.67 (266.22) 0.602

Mean number of treatment 4 2

Table 5 Change of best corrected visual acuity (BCVA), central retinal thickness (CRT) and mean number of
treatment at 36 week
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„π√Ÿª°√“ø æ∫«à“°≈ÿà¡∫’«“´‘´Ÿ·¡∫¡’°“√‡ª≈’Ë¬π·ª≈ß°“√

¡Õß‡ÀÁπ¥’¢÷Èπ°«à“°≈ÿà¡‡≈‡´Õ√å∑ÿ°™à«ß‡«≈“μ≈Õ¥°“√»÷°…“∑—Èß

36  —ª¥“Àå

‚¥¬„π™à«ß 8  —ª¥“Àå·√° °≈ÿà¡∫’«“´‘´Ÿ·¡∫¡’°“√

¡Õß‡ÀÁπ∑’Ë¥’¢÷ÈπÕ¬à“ß√«¥‡√Á«·≈â«®÷ß§àÕ¬Ê¥’¢÷ÈπÕ¬à“ßμàÕ‡π◊ËÕß

„π¢≥–∑’Ë°≈ÿà¡‡≈‡´Õ√å¡’°“√¡Õß‡ÀÁπ∑’Ë·¬à≈ß°àÕπ·≈â«®÷ß§àÕ¬Ê

¥’¢÷ÈπÀ≈—ß 8  —ª¥“Àå‡ªìπμâπ‰ª (Figure 1)  à«π°“√‡ª≈’Ë¬π

·ª≈ß§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥ æ∫«à“∑—Èß Õß°≈ÿà¡¡’°“√≈¥≈ß

Õ¬à“ß√«¥‡√Á«„π™à«ß 8  —ª¥“Àå·√° ‚¥¬°≈ÿà¡∫’«“´‘´Ÿ·¡∫¡’

§«“¡Àπ“≈¥≈ß‰¥â¡“°°«à“°≈ÿà¡‡≈‡´Õ√å„π™à«ß√–¬–‡«≈“ 12

 —ª¥“Àå·√° ®“°π—ÈπæÕÊ°—π„π Õß°≈ÿà¡·≈–À≈—ß®“° —ª¥“Àå

∑’Ë 20 ‡ªìπμâπ‰ª °≈—∫æ∫«à“°≈ÿà¡‡≈‡´Õ√å¡’°“√≈¥≈ß¢Õß§«“¡

Àπ“®ÿ¥¿“æ™—¥‰¥â¡“°°«à“°≈ÿà¡∫’«“´‘´Ÿ·¡∫ (Figure 2)

‰¡àæ∫¿“«–·∑√°´âÕπ∑—Èß∑“ßμ“·≈–∑“ß√à“ß°“¬®“°

°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“ ‰¡àæ∫¿“«–μ‘¥‡™◊ÈÕμ“¡

À≈—ß°“√©’¥¬“‡¢â“πÈ”«ÿâπμ“

Õ¿‘ª√“¬
·¡â«à“º≈°“√»÷°…“¢Õß BVOS4 ∑’Ë‡ª√’¬∫‡∑’¬∫°≈ÿà¡

‡≈‡´Õ√å°—∫°≈ÿà¡§«∫§ÿ¡„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°

·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“Õÿ¥μ—π ®–· ¥ß„Àâ‡ÀÁπ«à“

°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å¡’°“√¡Õß‡ÀÁπ¥’¢÷ÈπÕ¬à“ßπâÕ¬

10 μ—«Õ—°…√‰¥â¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ ·μàº≈

∑’Ë‰¥â°Á¬—ß‰¡à‡ªìπ∑’Ëπà“æÕ„®π—° ª√–°Õ∫°—∫°“√¬‘ß‡≈‡´Õ√å∫√‘‡«≥

®ÿ¥¿“æ™—¥¡’¿“«–·∑√° ấÕπÀ≈“¬Õ¬à“ß ®÷ß¬—ß§ß¡’°“√»÷°…“

μàÕ‡π◊ËÕß∑’Ëæ¬“¬“¡À“«‘∏’°“√√—°…“Õ◊ËπÊ ∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°

°«à“‡≈‡´Õ√å

°“√»÷°…“ Standard Care vs Corticosteroid for

Retinal Vein Occlusion (SCORE) Study19,20 ‡ª√’¬∫‡∑’¬∫

°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õ

ª√– “∑μ“Õÿ¥μ—π¥â«¬°“√©’¥¬“ Triamcinolone acetonide

(TA) 1 ·≈– 4 ¡°.‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫°“√√—°…“·∫∫

¡“μ√∞“π¥â«¬‡≈‡´Õ√å æ∫«à“ ∑’Ë 12 ‡¥◊ÕπÀ≈—ß°“√√—°…“¡’

Figure 1: °√“ø· ¥ß°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥À≈—ß·°â ‰¢¥â«¬·«àπ®π∂÷ß‡«≈“ 36  —ª¥“Àå ¢Õß°≈ÿà¡∫’«“´‘´Ÿ·¡∫‡∑’¬∫
°—∫°≈ÿà¡‡≈‡´Õ√å ‚¥¬·μà≈–®ÿ¥¢Õß°√“ø· ¥ß∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß°“√¡Õß‡ÀÁπ ≥ ‡«≈“π—Èπ‡∑’¬∫°—∫®ÿ¥‡√‘Ë¡μâπ
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Figure 2: °√“ø· ¥ß°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥®π∂÷ß‡«≈“ 36  —ª¥“Àå ¢Õß°≈ÿà¡∫’«“´‘´Ÿ·¡∫‡∑’¬∫°—∫ °≈ÿà¡‡≈‡´Õ√å
‚¥¬·μà≈–®ÿ¥¢Õß°√“ø· ¥ß∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥ ≥ ‡«≈“π—Èπ‡∑’¬∫°—∫®ÿ¥‡√‘Ë¡μâπ

√âÕ¬≈– 29 „π°≈ÿà¡‡≈‡´Õ√å √âÕ¬≈– 26 „π°≈ÿà¡∑’Ë‰¥â√—∫ TA

1 ¡°. ·≈–√âÕ¬≈– 27 „π°≈ÿà¡∑’Ë‰¥â√—∫ TA 4 ¡°. ∑’Ë¡’°“√

¡Õß‡ÀÁπ¥’¢÷ÈπÕ¬à“ßπâÕ¬ 15 μ—«Õ—°…√ ´÷Ëß‰¡à·μ°μà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·μàæ∫¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§«“¡¥—πμ“

·≈–μâÕ°√–®°‡°‘¥¢÷Èπ„π°≈ÿà¡ TA 4 ¡°. ¡“°°«à“Õ’° 2 °≈ÿà¡

®“°º≈°“√»÷°…“π’È °“√√—°…“¥â«¬‡≈‡´Õ√å®÷ß¬—ß‡ªìπ°“√√—°…“

¡“μ√∞“π ”À√—∫¿“«–π’È

Campochiaro, et al ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√

©’¥¬“√“π‘∫‘´Ÿ·¡∫ 0.3 ¡°.·≈– 0.5 ¡°. ‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ

√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”∑’Ë®Õ

ª√– “∑μ“Õÿ¥μ—π‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡12 æ∫«à“∑’Ë√–¬–‡«≈“

6 ‡¥◊ÕπÀ≈—ß‡¢â“√à«¡°“√«‘®—¬ °≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥¬“√“π‘∫‘́ Ÿ·¡∫

0.3 ·≈– 0.5 ¡°. ¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ 16.6 ·≈– 18.3 μ—«

Õ—°…√μ“¡≈”¥—∫ ·≈–¥’¢÷Èπ 7.3 μ—«Õ—°…√„π°≈ÿà¡§«∫§ÿ¡ ´÷Ëß

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ πÕ°®“°π’È¬—ßæ∫«à“„π

°≈ÿà¡√“π‘∫‘´Ÿ·¡∫∑—Èß 2 °≈ÿà¡¡’§«“¡Àπ“®ÿ¥¿“æ™—¥≈¥≈ß‰¥â

¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘¥â«¬ (≈¥≈ß

337 ‰¡‚§√‡¡μ√„π°≈ÿà¡√“π‘∫‘´Ÿ·¡∫ 0.3 ¡°. ≈¥≈ß 345

‰¡‚§√‡¡μ√„π°≈ÿà¡√“π‘∫‘´Ÿ·¡∫ 0.5 ¡°. ·≈–≈¥≈ß 158

‰¡‚§√‡¡μ√„π°≈ÿà¡§«∫§ÿ¡) º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ∂÷ß

ª√– ‘∑∏‘¿“æ∑’Ë¥’¢Õß¬“√“π‘∫‘´Ÿ·¡∫ Õ¬à“ß‰√°Áμ“¡‡π◊ËÕß®“°

¬“π’È¡’√“§“§àÕπ¢â“ß Ÿß ®÷ß¡’Õ’°À≈“¬°“√»÷°…“∑’Ëπ”¬“∫’«“´‘

´Ÿ·¡∫¡“„™â·≈–æ∫«à“‰¥âº≈¥’‡™àπ°—π21-23

ß“π«‘®—¬π’È‡ªìπ°“√‡ª√’¬∫‡∑’¬∫°“√©’¥¬“∫’«“ ‘́´Ÿ·¡∫

‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫°“√¬‘ß‡≈‡´Õ√å„π°“√√—°…“¿“«–®ÿ¥¿“æ

™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”Õÿ¥μ—π ‚¥¬æ∫«à“∑’Ë√–¬–‡«≈“

36  —ª¥“Àå °≈ÿà¡∑’Ë‰¥â√—∫°“√©’¥¬“∫’«“ ‘́´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“

¡’°“√‡ª≈’Ë¬π·ª≈ß°“√¡Õß‡ÀÁπ¥’¢÷Èπ 22.0 μ—«Õ—°…√ ́ ÷Ëß¥’°«à“

°≈ÿà¡‡≈‡´Õ√å ∑’Ë¥’¢÷Èπ‡æ’¬ß 9.8 μ—«Õ—°…√ ÷́Ëß Õ¥§≈âÕß°—∫ß“π

«‘®—¬°“√„™â¬“√“π‘∫‘´Ÿ·¡∫·≈–∫’«“´‘´Ÿ·¡∫°àÕπÀπâ“π’È12,21-23

·μà‡¡◊ËÕπ”¡“§”π«≥∑“ß ∂‘μ‘°≈—∫æ∫«à“‰¡à·μ°μà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠ ́ ÷Ëßπà“®–‡π◊ËÕß¡“®“°ª√–™“°√„π°≈ÿà¡∑¥≈Õß∑—Èß
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2 °≈ÿà¡¡’®”π«ππâÕ¬‡°‘π°«à“®–∑”„Àâ‡ÀÁπ§«“¡·μ°μà“ß‰¥â

Õ¬à“ß‰√°Áμ“¡ º≈°“√«‘®—¬π’È ‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß°“√¡Õß‡ÀÁπ∑’Ë

¥’¢÷ÈπÕ¬à“ß√«¥‡√Á« —¡æ—π∏å°—∫°“√≈¥≈ß¢Õß§«“¡Àπ“®ÿ¥¿“æ

™—¥Õ¬à“ß¡“°„π™à«ß 8  —ª¥“Àå·√°¢Õß°≈ÿà¡∑’Ë‰¥â√—∫¬“∫’«“´‘

´Ÿ·¡∫ (√Ÿª∑’Ë 1 ·≈– 2) ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„πß“π«‘®—¬¢Õß

Prager et al21 ·≈– Abegg et al22 ´÷Ëß°Áπà“®–æÕ∫Õ°‰¥â«à“

°“√√—°…“·μà‡π‘ËπÊ πà“®–‡ªìπª√–‚¬™πåμàÕºŸâªÉ«¬¡“°°«à“°“√

™–≈Õ°“√√—°…“ÕÕ°‰ª ·≈–¬—ßÕ“®≈¥‚Õ°“ ‡ªìπ´È”¢Õß¿“«–

®ÿ¥¿“æ™—¥∫«¡‰¥â¥â«¬23

 à«π°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡Àπ“®ÿ¥¿“æ™—¥∑’Ë 36

 —ª¥“Àå°Á‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ Õ—π

‡π◊ËÕß¡“®“°®”π«πª√–™“°√∑’ËπâÕ¬‡™àπ‡¥’¬«°—π ∑”„Àâ°“√

°√–®“¬μ—«¢Õßª√–™“°√‰¡à¥’ ¢âÕ¡Ÿ≈¡’§à“§«“¡‡∫’Ë¬ß‡∫π¡“°

¥—ß®–‡ÀÁπ‰¥â®“°μ“√“ß∑’Ë 5 ∑’Ëæ∫«à“§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

(Standard deviation, SD) ¢Õß§«“¡Àπ“®ÿ¥¿“æ™—¥∑’Ë

≈¥≈ß∑—Èß 2 °≈ÿà¡¡’§à“¡“°®π„°≈â‡§’¬ß°—∫§à“‡©≈’Ë¬°≈“ß ·¡â«à“

®–‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·μà°“√∑’Ëæ∫«à“

§«“¡Àπ“®ÿ¥¿“æ™—¥≈¥≈ß„π°≈ÿà¡‡≈‡´Õ√å‰¥â¡“°°«à“°≈ÿà¡

∫’«“´‘́ Ÿ·¡∫„π¢≥–∑’Ë°“√¡Õß‡ÀÁπ„π°≈ÿà¡∫’«“´‘́ Ÿ·¡∫¥’¢÷Èπ‰¥â

¡“°°«à“°≈ÿà¡‡≈‡´Õ√å · ¥ß„Àâ‡ÀÁπ«à“°“√√—°…“¥â«¬‡≈‡´Õ√å

·¡â«à“®–≈¥°“√∫«¡¢Õß®ÿ¥¿“æ™—¥‰¥â¥’·μàÕ“®‰¡à™à«¬„Àâ°“√

¡Õß‡ÀÁπ¥’¢÷Èππ—° ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π SCORE study19,20 ∑’Ë

æ∫«à“∑’Ë√–¬–‡«≈“ 12 ‡¥◊Õπ °≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å

¡’§«“¡Àπ“¢Õß®ÿ¥¿“æ™—¥≈¥≈ß‰¥â¥’ (‡©≈’Ë¬ 224 ‰¡‚§√‡¡μ√)

·μà‰¡à —¡æ—π∏å°—∫°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ (√âÕ¬≈– 29 ¢ÕßºŸâ∑’Ë‰¥â

√—∫‡≈‡´Õ√å) Õ¬à“ß™—¥‡®π °“√»÷°…“μàÕ„π°≈ÿà¡ª√–™“°√∑’Ë„À≠à

°«à“π’Èπà“®–· ¥ßº≈‰¥â™—¥‡®π¢÷Èπ

‰¡àæ∫¿“«–·∑√°´âÕπ∑“ßμ“·≈–∑“ß√à“ß°“¬®“°°“√

©’¥¬“∫’«“´‘́ Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ√—°…“ ¿“«–®ÿ¥¿“æ™—¥∫«¡

®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”Õÿ¥μ—π„π°“√»÷°…“π’È ´÷Ëß‰¡à·μ°μà“ß

®“°°“√»÷°…“°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“‡æ◊ËÕ√—°…“

®ÿ¥¿“æ™—¥‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ24

 √ÿª
°“√»÷°…“π’È‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√√—°…“®ÿ¥¿“æ™—¥

∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“Õÿ¥μ—π‚¥¬°“√

„™â¬“∫’«“´‘´Ÿ·¡∫ 1.25 ¡°. ©’¥‡¢â“πÈ”«ÿâπμ“‡∑’¬∫°—∫°“√¬‘ß

‡≈‡´Õ√å∫√‘‡«≥®ÿ¥¿“æ™—¥ ·≈–μ‘¥ μ“¡‡ªìπ√–¬–‡«≈“ 36

 —ª¥“Àå æ∫«à“°≈ÿà¡∫’«“´‘́ Ÿ·¡∫¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ‰¥â¡“°°«à“

°≈ÿà¡‡≈‡´Õ√å ·μà‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘μ‘ „π¢≥–∑’Ë°≈ÿà¡‡≈‡´Õ√å¡’§«“¡Àπ“®ÿ¥¿“æ™—¥≈¥≈ß‰¥â

¡“°°«à“°≈ÿà¡∫’«“´‘´Ÿ·¡∫ ·μà‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘‡™àπ°—π ́ ÷Ëßπà“®–‡π◊ËÕß¡“®“°°≈ÿà¡ª√–™“°√

¡’®”π«ππâÕ¬‡°‘π°«à“®–∑”„Àâ‡ÀÁπ§«“¡·μ°μà“ß‰¥â πÕ°®“°π’È

¬—ßæ∫«à“°“√„™â¬“∫’«“´‘́ Ÿ·¡∫ ©’¥‡¢â“πÈ”«ÿâπμ“¡’§«“¡ª≈Õ¥¿—¬

‰¡àæ∫¿“«–·∑√°´âÕπ∑—Èß∑“ßμ“·≈–√à“ß°“¬ ·≈–°“√√—°…“

·μà‡π‘ËπÊ πà“®–‡ªìπª√–‚¬™πåμàÕºŸâªÉ«¬‰¥â¡“°°«à“°“√™–≈Õ

°“√√—°…“ÕÕ°‰ª

°‘μμ‘°√√¡ª√–°“»
§≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥°√¡°“√·æ∑¬å °√–∑√«ß

 “∏“√≥ ÿ¢ ∑’Ë ‰¥âÕπÿ¡—μ‘∑ÿπ π—∫ πÿπ°“√«‘®—¬ ·≈–¢Õ

¢Õ∫æ√–§ÿ≥§ÿ≥«—π∑π“ π√‘π∑√å‰æ æ¬“∫“≈‡«™ªØ‘∫—μ‘¥â“π

®—°…ÿ §ÿ≥‡∫≠®¡“» √Õ¥·ºâ«æ“≈ æ¬“∫“≈ ªØ‘∫—μ‘°“√¢—Èπ

 Ÿß (APN) ¥â“π°“√æ¬“∫“≈ºŸâ ŸßÕ“¬ÿ §ÿ≥π‘æ—π∏å ¬Õ¥¡≥’

·≈–§ÿ≥»‘√‘«√√≥ ‚™«—π¥’ ‡®â“Àπâ“∑’Ë ‡§√◊ËÕß¡◊Õæ‘‡»…∑“ß®—°…ÿ

μ≈Õ¥®πæ¬“∫“≈·≈–‡®â“Àπâ“∑’Ë∑—ÈßÀ¡¥„π·ºπ°ºŸâªÉ«¬πÕ°

·≈–ÀâÕß‡§√◊ËÕß¡◊Õ æ‘‡»…∑“ß®—°…ÿ ‚√ßæ¬“∫“≈‡¡μμ“

ª√–™“√—°…å («—¥‰√à¢‘ß) ´÷Ëß‰¡àÕ“®®–π”¡“°≈à“«‰¥â∑—ÈßÀ¡¥ ∑’Ë

‰¥â„Àâ§«“¡Õπÿ‡§√“–Àå®πß“π«‘®—¬§√—Èßπ’È ”‡√Á®≈ÿ≈à«ß‰¥â¥â«¬¥’
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°“√»÷°…“ªí®®—¬∑’Ë¡’º≈μàÕ§«“¡ ”‡√Á®¢Õß°“√ºà“μ—¥
√—°…“‚√§∑àÕπÈ”μ“Õÿ¥μ—π™π‘¥ª∞¡¿Ÿ¡‘‚¥¬°“√ àÕß
°≈âÕß„π‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥‰√à¢‘ß)
¡‘Ëß¢«—≠ ®”‡√‘≠¥“√“√—»¡’ æ.∫., ™‘π ÿμ Õ√ÿ≥“°Ÿ√ æ.∫., ≥—∞æ√  ¡ π‘∑ æ.∫.,
 ÿπ‘ “  ‘π∏ÿ«ß»å æ.∫., Õ“√’¬å π‘¡‘μ«ß»å °ÿ≈ æ.∫., °“≠®π“ ≈’≈“¿—∑√“πÿ√—°…å æ.∫.,
≥—∞«ÿ≤‘ «–πÈ”§â“ß æ.∫.
∫∑§—¥¬àÕ
«—μ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“À“ªí®®—¬∑’Ë¡’º≈°√–∑∫μàÕ§«“¡ ”‡√Á®¢Õß°“√ºà“μ—¥√—°…“‚√§∑àÕπÈ”μ“Õÿ¥μ—π·∫∫ª∞¡¿Ÿ¡‘‚¥¬«‘∏’°“√
 àÕß°≈âÕßºà“π®¡Ÿ°

«‘∏’°“√: °“√«‘®—¬‡™‘ß«‘‡§√“–Àå·∫∫¬âÕπÀ≈—ß‚¥¬‡°Á∫¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®“°ºŸâªÉ«¬ 84 §π ®”π«π 107 μ“ ÷́Ëß‰¥â√—∫°“√«‘π‘®©—¬
‡ªìπ‚√§∑àÕπÈ”μ“Õÿ¥μ—π™π‘¥ª∞¡¿Ÿ¡‘ ·≈–‰¥â√—∫°“√√—°…“¥â«¬°“√ºà“μ—¥‚¥¬«‘∏’°“√ àÕß°≈âÕßºà“π®¡Ÿ°„π‚√ßæ¬“∫“≈‡¡μμ“
ª√–™“√—°…å («—¥‰√à¢‘ß) √–À«à“ß«—π∑’Ë 1 ¡°√“§¡ æ.». 2550 ∂÷ß«—π∑’Ë 31 ∏—π«“§¡ æ.». 2553 ¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰¥â·°à ‡æ» Õ“¬ÿ °“√
«‘π‘®©—¬ º≈ ”‡√Á®¢Õß°“√ºà“μ—¥ º≈¢â“ß‡§’¬ß¢Õß°“√ºà“μ—¥ ·≈–ªí®®—¬∑’ËÕ“®¡’º≈μàÕ§«“¡ ”‡√Á®¢Õß°“√ºà“μ—¥ ‰¥â·°à Õ“¬ÿ
√–¬–‡«≈“∑’Ë¡’πÈ”μ“‰À≈ °“√μ‘¥‡™◊ÈÕ¢Õß∂ÿßπÈ”μ“ μ”·Àπàß¢Õ∫∫π¢Õß™àÕß°√–¥Ÿ°´÷Ëß‡ªî¥‡æ◊ËÕ√–∫“¬πÈ”μ“ (superior rhino-
stomy extension) ·≈–°“√¡’ lacrimal mucosal flap ‚¥¬„™â ∂‘μ‘ Chi-square ·≈– logistic regression ‡æ◊ËÕÀ“
§«“¡ —¡æ—π∏å¢Õßªí®®—¬μà“ßÊ °—∫§«“¡ ”‡√Á®

º≈°“√»÷°…“: Õ“¬ÿ¢ÕßºŸâªÉ«¬Õ¬Ÿà√–À«à“ß 22-82 ªï (Õ“¬ÿ‡©≈’Ë¬ 56.58 + 14.90 ªï) ‡ªìπ∑àÕπÈ”μ“Õÿ¥μ—π 1 ¢â“ß ®”π«π 61 §π
(√âÕ¬≈– 72.62)  ·≈– 2 ¢â“ß ®”π«π 23 §π (√âÕ¬≈– 27.38) √–¬–‡«≈“‡©≈’Ë¬∑’ËºŸâªÉ«¬¡“μ√«®μ‘¥μ“¡À≈—ßºà“μ—¥§◊Õ 11.07 +

7.6 ‡¥◊Õπ (√–À«à“ß 6-45 ‡¥◊Õπ) Õ—μ√“ ”‡√Á®¢Õß°“√ºà“μ—¥‡∑à“°—∫√âÕ¬≈– 82.2 (88/107 μ“) ªí®®—¬∑’Ë»÷°…“«à“Õ“®¡’º≈μàÕ
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´÷Ëß‡ªî¥‡æ◊ËÕ√–∫“¬πÈ”μ“ (superior rhinostomy extension) ·≈–°“√¡’ lacrimal mucosal flap æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å
°—∫§«“¡ ”‡√Á®¢Õß°“√ºà“μ—¥ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ Õ—μ√“°“√‡°‘¥º≈·∑√° ấÕπ¢Õß°“√ºà“μ—¥‡∑à“°—∫√âÕ¬≈– 14.02
‚¥¬º≈·∑√° ấÕπ∑’Ëæ∫∫àÕ¬ ÿ¥§◊Õ°“√μ‘¥°—π¢Õß√Ÿ‡ªî¥∑àÕπÈ”μ“ (punctal webbing) ·≈–°“√À≈ÿ¥¢Õß “¬ ‘́≈‘‚§π (stent
displacement) °àÕπ‡«≈“

 √ÿª: °“√ºà“μ—¥√—°…“‚√§∑àÕπÈ”μ“Õÿ¥μ—π‚¥¬«‘∏’°“√ àÕß°≈âÕßºà“π®¡Ÿ° ‡ªìπ°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æ„πºŸâªÉ«¬∑’Ë‡ªìπ‚√§∑àÕ
πÈ”μ“Õÿ¥μ—π™π‘¥ª∞¡¿Ÿ¡‘ ·≈–¡’¢âÕ‰¥â‡ª√’¬∫°“√ºà“μ—¥·∫∫·º≈¿“¬πÕ° ‡π◊ËÕß®“° “¡“√∂≈¥°“√∫“¥‡®Á∫¢Õß°≈â“¡‡π◊ÈÕ
orbicularis oculi ·≈–≈¥‚Õ°“ ‡°‘¥·º≈‡ªìπ  ”À√—∫ªí®®—¬μàÕ§«“¡ ”‡√Á®∑’Ë»÷°…“ (Õ“¬ÿ √–¬–‡«≈“∑’Ë¡’πÈ”μ“‰À≈ °“√μ‘¥‡™◊ÈÕ
¢Õß∂ÿßπÈ”μ“ μ”·Àπàß¢Õß¢Õ∫∫π¢Õß™àÕß°√–¥Ÿ°´÷Ëß‡ªî¥‡æ◊ËÕ√–∫“¬πÈ”μ“ ·≈–°“√¡’ lacrimal mucosal flap) ‰¡à¡’§«“¡
 —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘°—∫Õ—μ√“ ”‡√Á®¢Õß°“√ºà“μ—¥ ®—°…ÿ‡«™ “√ 2558; °√°Æ“§¡-∏—π«“§¡ 29(2): 66-74.
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Factors Affecting Success Rate of Endoscopic
Dacryocystorhinostomy in Primary Acquired
Nasolacrimal Duct Obstruction in Mettapracharak
(Wat Rai Khing) Hospital

Abstract
Objective: This study aimed to evaluate some factors which may affect the success rate of endoscopic

Dacryocystorhinostomy (DCR) operation in patients with primary acquired nasolacrimal duct obstruction.

Patients and Methods: This was a retrospective cross-sectional study. One hundred and seven  eyes from

84 patients who were diagnosed with primary acquired nasolacrimal duct obstruction and who underwent

endoscopic DCR operation in Mettapracharak (Wat Rai Khing) hospital between 1 January 2007 to 31

December 2010 were recruited. Demographic data, and success rate of the operation were reported and 5

affecting factors (age, duration of epiphora symptom, history of dacryocystitis, position of the superior border

of rhinostomy and mucosal flap of the lacrimal sac presenting) were statistically analyzed using Chi-square

and logistic regression test to find out which factors influence the success rate of this operation.

Results:  Age range of patients was 22-82 years (average age 56.58 + 14.90 years), 61 patients had unilateral

nasolacrimal duct obstruction (72.62%), 23 patients had bilateral nasolacrimal duct obstruction (27.38%).

Average follow up time was 11.07 + 7.6 months (range 6-45 months). Success rate of the endoscopic DCR

operation in this study was 82.2% (88 /107eyes). For 5 affecting factors there was no statistical significant

relationship of any factors with the success rate of this operation. The complication rate was 14.02%. Punctal

webbing and stent displacement were the 2 most common complications.

Conclusions: Endoscopic DCR is an effective treatment for primary acquired nasolacrimal duct obstruction

and has some benefits over traditional external DCR such as no facial scarring and less orbicularis oculi

muscle injury. The 5 factors (age, duration of epiphora symptom, history of dacryocystitis, position of the
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superior border of rhinostomy and mucosal flap of the lacrimal sac presenting) were not associated with

the success rate of the endoscopic DCR operation in patients with primary acquired nasolacrimal duct

obstruction. Thai J Ophthalmol 2015; July-December 29(2): 55-.

Keywords : Factors Affecting Success Rate, Endoscopic DCR
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Introduction
Primary acquired nasolacrimal duct obstruc-

tion (NLDO) is one of many causes of clinical epi-

phora in patients. Pathology of this disease is the

obstruction in the intraosseous portion of the naso-

lacrimal duct. Some previous studies have found that

this obstruction is related to the idiopathic inflam-

mation of nasolacrimal duct. Linberg and McCormick

have studied the histopathology of tissues from the

DCR operation and found that the fibrosis at the

level of obstruction was caused by chronic inflam-

mation of the inner mucosa of the nasolacrimal

duct1. Besides clinical epiphora, primary acquired

NLDO is known to be one cause of serious intraocu-

lar infection such as postoperative endophthalmitis

after intraocular surgery. Lopez et al. have reported

three pneumococcal endophthalmitis patients with

unrecognized or untreated chronic nasolacrimal

obstruction2. So most primary acquired NLDO

patients should be recommended for complete treat-

ment before they go on intraocular surgery.

In 1893 the first operation for treatment of

NLDO called dacryocystorhinostomy (DCR) was

performed via the intranasal route by Caldwell3

but this procedure failed to gain popularity due to

unsatisfactory outcome because of poor visualiza-

tion for intranasal surgery at that time. The new

operation for NLDO çExternal DCRé was introduced

in 1904 by Toti4, this operation was accomplished

via skin incision. External DCR was very popular,

many studies reported 90-95% success rate of this

external technique5-8. In 1980, endoscopic devices

for intranasal & sinus surgery were developed and

provided better visualization for intranasal surgery;

therefore endoscopic DCR has been of interest to

many surgeons. In 1989 McDonough & Meiring re-

ported the results of endoscopic DCR but they found

that endoscopic DCR had poorer results than exter-

nal DCR9. So External DCR was still the gold stan-

dard technique for treatment of NLDO for 100 years.

According to development in intranasal anatomy

knowledge and better endoscopic instruments, many

surgeons reported higher success rate of endoscopic

DCR as 80-95%10-16. Endoscopic DCR has many

benefits over external DCR such as no facial scar-

ring, rapid post operative rehabilitation time, decreased

injury to the orbicularis oculi muscle that has an

important role in lacrimal pumping system and this

procedure also decreases injury to the medial can-

thal ligament. Although endoscopic DCR has some

Department of Ophthalmology, Mettapracharak (Wat Rai Khing) Hospital, Nakhonpathom, Thailand
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disadvantages compared with the external technique

(need more learning time for surgeons regarding the

unfamiliar intranasal anatomy, the assistance from

ENT surgeons in complicated patients e.g. small

nasal cavity, intranasal fibrosis, nasal septal devia-

tion were crucial), endoscopic DCR is of interest

because of its many benefits. Nasal endoscopic

devices were expensive nevertheless, ophthalmolo-

gist and rhinologist were able to use for accomplice.

Many previous studies have reported factors,

which affect the results of endoscopic DCR. Tripathi

et al. studied factors that affect the success rate of

endonasal endoscopic laser DCR and found that

patients younger than 50 years old, never had an

operation for NLDO or had epiphora symptom less

than 6 months before surgery had higher success

rate12. In Thailand endoscopic DCR was introduced

about 10 years ago but there has been no study

which report factors that affect the success rate of

this operation. So this study collected data of pa-

tients who underwent an endoscopic DCR operation

in Mettapracharak (Wat Rai Khing) hospital to report

the success rate of the endoscopic DCR operation,

complications of this operation and to determine

which factors affect the success rate of the opera-

tion.

Materials and Methods
This is a retrospective cross-sectional study to

report the success rate of the endoscopic DCR

operation and the relationship of some factors with

the success rate of this operation. The authors

collected data from OPD cards, IPD cards and

operative notes of patients who had an endoscopic

DCR operation at Mettapracharak hospital in the

period of 4 years (from 1 January 2007 to 31

December 2010). Data collected have been divided

into two parts, part 1 is general data such as gen-

der, age, diagnosis, operated eye side, success at 6

months after surgery, follow-up time, intraoperative

& postoperative complications of surgery and part 2

included 5 factors that may affect the result of the

operation e.g. age, duration of epiphora symptom,

history of dacryocystitis, position of the superior

border of rhinostomy and mucosal flap of the lacri-

mal sac presenting. For the first factor çAgeé, we

compared success rate between of patients who

were less than 50 years old with the elders. The

second factor çDuration of epiphora symptomé, we

compared the success rate between of patients who

had symptom less than 6 months with 6 months and

more. The third factor çHistory of dacryocystitisé

we compared the group who had a history of

dacrycystitis with the group who had no previous

infection. The fourth factor çPosition of superior

border of rhinostomyé was the position where the

surgeon removed the frontal process of the maxilla

bone; if the superior border level was the same as

the common canaliculi level it was defined as

rhinostomy position 0 degree, but if the superior bor-

der level was higher than the common canaliculi level

it was defined as rhinostomy position more than 0

degree. This study compared the success rate be-

tween of the position 0 degree group with the posi-

tion more than 0 degree group. The fifth factor

çMucosal flap of the lacrimal sac presentingé we

compared the success rate between of the group

whose mucosal flap had been removed with the group

whose flap had been presented. In this study the

successful operation was defined as patients had no

epiphora symptom with normal lacrimal sac irriga-

tion at 6 months or more postoperatively.
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All patients in this study had general anesthe-

sia during surgery and they must have complete

postoperative eye examination and irrigation of the

lacrimal sac with normal saline at 1 week, 1 month,

3 months and 6 months postoperatively. In every

postoperative visit patientsû epiphora symptom was

recorded. Silicone stents were removed at 6 weeks

to 3 months postoperatively. Inclusion criteria included

diagnosis with primary acquired nasolacrimal duct

obstruction and treatment with endoscopic DCR

between 1  January 2007 to 31 December 2010, and

completion of all postoperative visits for at least 6

months post operation. Exclusion criteria included

secondary  nasolacrimal duct obstruction from other

causes (for example, midfacial fracture from previ-

ous trauma; tumors of lacrimal system or extraocular

tissues; chronic inflammatory diseases such as

Wegenerûs granulomatosis, sarcoidosis, idiopathic

orbital inflammatory disease, cystic fibrosis, HIV

infection; previous sinus or intranasal surgery; previ-

ous radiotherapy on facial or nose or orbital space);

previous surgery for nasolacrimal duct obstruction;

prelacrimal sac obstruction at punctum and lacrimal

canaliculi; diagnosis of çfunctional nasolacrimal duct

obstructioné. The authors also excluded data that

were not recorded completely and could not be

analyzed. The total number of patientsû data that

were analyzed in this study was 84 patients (107

eyes).

All records of patients who were included in

this study were reviewed and coded by number, no

patientûs name or hospital number had been revealed.

All patientsû data were recorded in a form that only

the researchers can use. Approval to conduct this

study was obtained from the ethics committee of

Mettapracharak (Wat Rai Khing) hospital. This study

had no financial support from any sources.

Statistical Analysis
The statistics used for analysis in this study

were in two parts: descriptive statistics (gender, age,

diagnosis, side operated on, success rate of opera-

tion, follow-up time, and complications) presented

as mean, standard deviation, and percent ; relation-

ship of these factors with operationûs success rate,

analyzed by chi-square test and logistic regression.

The formula used to calculate sample size for

this study for 80% or 0.8 success rate at 95% con-

fidence interval (α = 0.05) was N = 10k/p (k = num-

ber of factors, p = success rate). The sample size

needed for this study was at least 63 patients.

Statistical analyses in this study used SPSS version

16 and statistical significances are regarded when

P values were less than 0.05.

Results
The total number of patientsû records in-

cluded into this study was 84 (107 eyes), 19 male

patients, 65 female patients. The age range of pa-

tients was 22-82 years (average age 56.58 + 14.90

years). The young age group (< 50 years old) had 29

patients and the old age group (> 50 years old) had

55 patients. 61 patients had unilateral NLDO (72.62%),

23 patients had bilateral NLDO (27.38%). The total

postoperative follow up time range was 6-45 months

(average follow up time 11.07 + 7.6 months). The

success rate of endoscopic DCR operation was

82.2% (88 eyes) and failed 17.8% (19 eyes), the

complication rate was 14.02% (Table 1). Punctal

webbing and stent displacement were the two most

common complications.
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Table 2.  Relationship of 5 factors with the success rate of endoscopic DCR

Factors Successful Surgery Failed Surgery Total Number P value a

Age
< 50 yrs. 33(86.8%) 5(13.2%) 38 0.356
> 50 yrs. 55(79.7%) 14(20.3%) 69

Duration of epiphora
< 6 months 17(85.0%) 3(15.0%) 20 0.54
> 6 months 48(76.2%) 15(23.8%) 63

History of dacryocystitis
Yes 22(95.7%) 1(4.3%) 23 0.068
No 66(78.6%) 18(21.4%) 84

Position of superior border of rhinostomy
   0 degree 8(100%) 0(0%) 8 0.189

> 0 degree 45(76.3%) 14(23.7%) 59

Mucosal flap of the lacrimal sac presenting
Yes 78(81.3%) 18(18.8%) 96 0.685
No 10(90.9%) 1(9.1%) 11

a chi-square test

Table 1.  Complications of surgery

Complications Number of patients (%)

Intraoperative

Bleeding 1 (0.93%)

Prolapsed fat 1 (0.93%)

Ethmoidal sinus injury 1 (0.93%)

Punctal slit tear 1 (0.93%)

Postoperative

Punctal webbing, granulation, kissing  3 (2.80%)

Stent displacement  3 (2.80%)

Massive blood clot   2 (1.87%)

Dry eye 1 (0.93%)

Sump syndrome 1 (0.93%)

Secondary increase IOP 1 (0.93%)

Total 15 (14.02%)
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For the results of analysis for the relationship

of 5 factors (age, duration of epiphora symptom,

history of dacryocystitis, position of superior border

of rhinostomy and mucosal flap of the lacrimal sac

presenting) with the success rate of the operation

by chi-square & logistic regression, we found that

there was no statistical significant relationship of any

factor with the success rate of this operation (Table

2).

Discussion
Primary acquired NLDO is one of the common

problems for ophthalmologists. Patients may come

with many complaints such as epiphora, infectious

conjunctivitis and dacryocystitis. Tirakunwichcha et

al. found that 45% of patients came with epiphora

caused by primary acquired NLDO17. Many previous

studies reported the incidence of this disease, for

example in 1964 Dalgleish studied preoperative

irrigation of the lacrimal sac in 3,487 patients who

would have intraocular surgery and reported the

incidence of primary acquired NLDO was 22%18; Woog

reported the incidence of symptomatic primary

acquired NLDO was 20.24 per 100,000 persons19.

Many previous studies also reported that primary

acquired NLDO is predominantly found more in

females than males; Linberg and McCormick reported

the incidence of this disease as 3 times greater in

females than in males and the predominant age group

was 50-60 years old1, and Woog reported incidence

of this disease as 73% in females, 27% in males19.

Similar to Linberg and McCormickûs study1 this study

also found that the average age of patients was

56.58 + 14.90 years and the number of female pa-

tients was 3.4 times more than male patients (19

male patients, 65 female patients).The explanation

for the predominance of females is still unclear. It

might due to many factors such as the anatomy of

the femaleûs nasolacrimal canal is narrower than the

maleûs canal. Takahashi et al. measured the transversû

width of the nasolacrimal canal in cadavers and found

that the femaleûs canals were significantly narrower

than the maleûs canals20. McCormick et al. measured

the diameter of the nasolacrimal canal from patientsû

computerized tomography images and reported the

average diameter in males was 3.9 mm (95%CI :

3.8-4.1), femalesû average diameter was 3.6 mm (95%

CI: 3.5-3.8; P value = 0.01)21. Another hypothesis is

that primary acquired NLDO may be caused by

idiopathic inflammation or from some autoimmune

diseases that always have more incidence in females

than males.

The success rate of the endoscopic DCR op-

eration in this study was 82.2% (success 88 eyes,

failed 19 eyes) nearly the same as many previous

reports with the success rate of about 80-95%10-16.

Furthermore many studies reported 90-95% success

rate with the standard surgery çExternal DCRé5-8. Al-

though the success rate of Endoscopic DCR was

slightly lower than that of the standard surgery, the

endoscopic technique also has some benefits over

the standard External DCR relate to facial scarring

reducing, rapid post operative rehabilitation time,

decreased injury to the orbicularis  oculi muscle which

preserves the pumping function of the lacrimal sys-

tem and decreased injury to the medial canthal liga-

ment. So endoscopic DCR can be the new choice of

treatment for primary acquired NLDO especially in

some groups of patients who concern about facial

scarring and patients who had acute dacryocystitis

at the time of surgery that was caution in external

DCR.
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Many previous studies reported on the rela-

tionship of some factors with the success of endo-

scopic DCR operation. Gupta studied the causes of

failure of endoscopic DCR in 60 patients who were

referred for revised endoscopic DCR and reported

that the most common cause was inadequate lacri-

mal sac opening (38.3%), low rhinostomy (28.3%),

contracture of the rhinostomy site (10%), improper

selection of cases (3.3%), laser burn canalicular scar-

ring (3.3%), laxity of the lids and atonic sacs (3.3%)

and preexisting canaliculitis (1.6%)22. Onerci et al.

studied long term results and the factors influencing

the success of intranasal endoscopic DCR and found

that the most common causes of operation failure

were inexperienced surgeon, improper localization

of the lacrimal sac, granulation tissue formation around

the tubes at the rhinostomy, atonic sac, persistence

of bony spicles causing obstruction to the nasal cavity,

synechia between the nasolacrimal duct and the

middle turbinate, small fenestration between the sac

and the nasal cavity and failure to remove the me-

dial half of the membranous sac wall23. As men-

tioned above, Tripathi et al. reported that younger

age patients (< 50 years old) and shorter duration of

epiphora (< 6 months) were the factors that made

significantly higher success rate of endonasal endo-

scopic laser DCR 12. In the present study we found

that younger age patients (< 50 years old) had slightly

higher success rate than older age patients (> 50

years old), 87.2% versus 79.7%, and also shorter

duration of epiphora (< 6 months) had slightly higher

success rate than the longer duration group (> 6

months), 85.7% versus 76.2%, but without statistical

significance for both factors. It may be that the lack

of relationships found in the current study is due to

the small number of subjects and unequal number

of patients in subgroup (for each factor). A prospec-

tive study with a greater number of subjects may

show relationships of the five factors determining

the success rate of endoscopic DCR.
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æ√™—¬  ‘¡–‚√®πå, æ.∫.1

¥≈ƒ¥’ »‘√‘π‘≈, æ.∫.1

 ¡≈—°…≥å «π–«π“πμå2

Õ—≠™≈’ ®‘μ∏√√¡“2

‡°«≈‘π ‡≈¢“ππ∑å, æ.∫.1

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: ‡æ◊ËÕ«—¥√–¥—∫·≈–‡ª√’¬∫‡∑’¬∫·√ß¥—π¬àÕ¬¢ÕßÕÕ° ‘́‡®π„π “√≈–≈“¬∑’Ë„™â ”À√—∫°“√ºà“μ—¥μ“„πª√–‡∑»‰∑¬

«‘∏’°“√»÷°…“: π” “√≈–≈“¬∑’Ë„™â ”À√—∫°“√ºà“μ—¥μ“∑’Ë¡’®”Àπà“¬„πª√–‡∑»‰∑¬ 5 ™π‘¥ ‰¥â·°à Optosol (Thai Otsuka

Pharmaceutical Company, Thailand), BSS ·≈– BSS plus (Alcon Laboratories, USA), OSS (General Hospital

Products, Thailand) ·≈– Ocusol (ANB Lab, Thailand) ¡“∑”°“√«—¥√–¥—∫·√ß¥—π¬àÕ¬ÕÕ° ‘́‡®π¥â«¬‡§√◊ËÕßμ√«®

«‘‡§√“–Àå°ä“´„π‡≈◊Õ¥∑ÿ°Ê 5 π“∑’ ∑’Ë‡«≈“ 0, 5, 10, 15, 20, 25 π“∑’À≈—ß‡√‘Ë¡°“√∑¥≈Õß ·≈â«π”§à“∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—π

º≈°“√»÷°…“: Õ—μ√“°“√‡æ‘Ë¡¢ÕßÕÕ° ‘́‡®π„π “√≈–≈“¬∑’Ë„™â„π°“√ºà“μ—¥μ“¡’§«“¡·μ°μà“ß°—π ‚¥¬∫√√®ÿ¿—≥±å¢«¥·°â«∑’Ë

„™â√–∫∫√ŸÕ“°“» ¡’√–¥—∫ÕÕ° ‘́‡®π„π “√≈–≈“¬‡æ‘Ë¡¢÷Èπμ“¡‡«≈“∑’Ëºà“π‰ª „π∫√√®ÿ¿—≥±å¢«¥æ≈“ μ‘°∑’Ë‡ªìπ√–∫∫ªî¥ ¡’√–¥—∫

ÕÕ°´‘‡®π„π “√≈–≈“¬‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«„π™à«ß·√°À≈—ß®“°π—Èπ®–§ß∑’Ë  à«π∫√√®ÿ¿—≥±å∂ÿßæ≈“ μ‘°¡’√–¥—∫ÕÕ°´‘‡®π„π

 “√≈–≈“¬πâÕ¬∑’Ë ÿ¥μ—Èß·μà√–¬–‡√‘Ë¡μâπ®π ‘Èπ ÿ¥°“√∑¥≈Õß

 √ÿª: °√–∫«π°“√º≈‘μ·≈–∫√√®ÿ¿—≥±å‡ªìπªí®®—¬§«∫§ÿ¡·√ß¥—π¬àÕ¬ÕÕ° ‘́‡®π„π “√≈–≈“¬∑’Ë„™â ”À√—∫°“√ºà“μ—¥μ“ ®—°…ÿ
‡«™ “√ 2558; °√°Æ“§¡-∏—π«“§¡ 29(2): 75-80.
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Oxygen Dissolution in Surgical Ophthalmic
Solutions Used in Thailand

Abstract
Purpose: This study was to measure and compare oxygen dissolution among ophthalmic balanced salt
solutions used in Thailand.

Methods: The partial pressure of oxygen (pO2) from all balanced salt solutions was measured at fixed
intervals at 0, 5, 10, 15, 20 and 25 minutes by a blood gas analyzer (Critical Care Xpress, nova biomedical,
Waltham MA, USA). There are 5 kinds of ophthalmic balanced salt solutions available in Thailand: Optosol
(Thai Otsuka Pharmaceutical Company, Thailand), BSS and BSS plus(Alcon Laboratories,USA), Ocusol (ANB
Lab, Thailand) and OSS (General Hospital Products, Thailand).

Results: All of the containers were plastic bottles except BSS which was in a plastic bag or glass bottle and
also BSS plus which was in a glass bottle. There were differences in rate of pO2 rise among containers. The
glass bottles which needed an air vented system produced more O2 dissolution with respect to time. The
closed system plastic bottles had acute rising of pO2 in the first period and the plastic bags allowed the least
amount of oxygen to diffuse into the solution.

Conclusion: The factors controlling the initial pO2 and O2 dissolution may be related to the manufacturing

and packaging. Thai J Ophthalmol 2015; July-December 29(2): 75-80.

Pornchai Simaroj, M.D.1,

Original Article/π‘æπ∏åμâπ©∫—∫

Donrudee Sirinil, M.D.1, Somluk Vanavanan2, Anchalee Chittamma2,
Kaevalin Lekhanont, M.D.1

1 Department of Ophthalmology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Thailand
2 Division of Clinical Chemistry, Department of Pathology, Faculty of Medicine, Mahidol University, Thailand
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Introduction
Oxidative stress from hydroxyl radicals during

phacoemulsification is one of the major mechanisms

that damage the eye. The production of hydroxyl

radicals depends on the presence of oxygen even

with irrigation and aspiration process1, proportional

to phacoemulsification time and was reduced in the

presence of BSS plus2. There have been efforts

trying to reduce endothelial cell damage by adding

organic molecules (eg, citrate, acetate, glutathione,

dextrose) as a buffer3,4 to reduce free radicals

or using viscoelastic as a protector5. This study

quantifies the amount of oxygen, which is assumed

to be the precursor of the hydroxyl radicals, by

measuring the partial pressure of oxygen (pO2) and

identifying factors which affect it.

Materials and Methods
There were five kinds of ophthalmic balanced

salt solutions used in the study including Optosol

(Thai Otsuka Pharmaceutical Company, Thailand),

BSS and BSS plus (Alcon Laboratories,USA), Ocusol

(ANB Lab, Thailand) and OSS (General Hospital Pro-

ducts, Thailand) The experimental model was set up

in the laboratory to simulate the irrigation pathway

in cataract surgery by allowing fluid from the con-

tainers to flow through a closed system infusion pump

(Volumat Agilia, Fresenius Kabi, Germany) with fixed

flow rate at 1,200 mL/hour which means 500 mL

per 25 minutes, approximately the same amount of

time for uncomplicated cataract surgery. The fluid

(0.5 mL) was collected from the end of the infusion

line and about 0.1 mL was analyzed by blood gas

analyzer machine (Critical Care Xpress, nova bio-

medical, Waltham MA, USA) at fixed intervals of 0, 5,

10, 15, 20, 25 minutes. All six samples of each oph-

thalmic balanced salt solution were examined by the

same blood gas analyzer in clinical chemistry labo-

ratories under the same atmospheric pressure, 760

mmHg, which provided room air pO2 about 159.19

mmHg, but the blood gas analyzer was calibrated to

report at body temperature (37Celsius); therefore

the estimated pO2 was 180.75 mmHg in the environ-

ment. The results from all samples were recorded

and mean pO2 was calculated from six samples of

each solution at all points of time. All data were then

analyzed. Continuous data were expressed as either

mean + standard deviation (SD) or median and range,

depending on the normality of distribution. Catego-

rical data described as frequency and percentage.

Results
The initial pO2 varied among brands and rose

highest during the first five minutes (initial phase)

then stabilized throughout twenty-five minutes

(steady phase). The initial and mean pO2 were

lowest in Optosol.The means  pO2 at different points

of time from all ophthalmic balanced salt solutions

are compared in Table 1 and Figure 1.

All products of BSS were compared. BSS in

the plastic bag had the highest initial and mean pO2.

Both BSS and BSS plus which were contained in

glass bottles shared the same trend of pO2 with

lower initial pO2. Plastic bag BSS shows steady pO2

through 25 minutes while glass bottle BSS rose higher

in the initial phase then roseless steeply in the steady

phase. pO2 in BSS solutions are compared in Figure 2.

Initial phase rise of pO2 was analyzed as a

percentage of increase in oxygen concentration

during the initial phase. It was calculated from the

difference of pO2 value at 0 and 5 minutes as shown

in Table 2.
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pO2 in all solutions rose in the initial phase and

further rose in BSS and BSS plus however pO2 of

OSS, BSS bag and Ocusol reached steady phase at

190-200 mmHg after first 5 minutes. Optosol pO2

approached its steady phase at 60-70 mmHg after

the first 10 minutes.

Table 1  Mean pO2 (mmHg) in four ophthalmic solutions
Time (minutes)

Solution 0 5 10 15 20 25
BSS glass 117.08 143.26 151.52 167.44 177.60 187.00
BSS bag 188.80 191.00 191.93 191.87 192.00 191.43
BSS plus 100.20/128.78* 140.86 146.38 157.56 168.68 176.20
Ocusol 170.60 194.47 192.93 194.47 193.20 194.93
Optosol 46.90 79.22 66.82 57.30 60.96 71.36
OSS 189.44 197.94 200.68 200.16 198.28 200.84

* BSS plus pO2 after adding buffer

pO2 at initial phase =
pO2 at 5 min - pO2 at 0 min

pO2 at 0 min
x 100%

Figure 1  Partial pressure of oxygen with time
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Discussion
The initial partial pressure of oxygen in the

solutions depends on the manufacturing process

and packaging6. The comparison of pO2 among BSS

solutions shows that BSS in the plastic bag package

has highest initial pO2 which is approximately the

same as room air pO2. Both BSS and BSS plus in

glass bottle have lower initial pO2 than BSS in the

plastic bag. It can be concluded that packaging

of the solution has an effect on initial pO2 and

the plastic bag allows more oxygen diffusion. The

buffer adding processin BSS plus may be the factor

causing higher curve of rising rate in initial phase

than BSS6. The air vent system in glass bottles allows

a higher amount of oxygen diffusion during the initial

phase then the rising rate is steady until the end of

experiment time while pO2 in the plastic bottle rises

during first 5 minutes then stabilizes until the end.

The diffusion of oxygen in the initial phase is caused

by the pressure gradient while the pO2 in the steady

phase involved packaging of the product. The plas-

tic bottle allows rapid oxygen diffusion in the initial

phase resulting in equilibrium of pO2 to room air in

the steady phase. The time of the experiment could

be extended to decide whether glass bottle pO2  will

be end up at the same equilibrium point toward

room air pO2 as in the plastic bag and bottle. How-

ever in practice most of the uncomplicated phaco-

Table 2  Percentage of oxygen diffusion during rising phase*

Solutions BSS glass BSS bag BSS plus Ocusol Optosol OSS
Percentage 22.36 1.16 40.57 13.99 68.91 4.48

* Calculated from  pO2 at 5 min  - pO2 at 0 min  / pO2 at 0 min  x 100

Figure 2  BSS partial pressure of oxygen with time
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emulsification time limits are within 30 minutes and

longer time of operation needs a second bottle of

solution.

The production of free hydroxyl radicals is

lower in BSS plus compared to BSS2 but the trends

of  pO2 are the same between them which means

the production of hydroxyl radicals is the same but

the buffer in BSS plus (glutathione, glucose, sodium

bicarbonate) can reduce hydroxyl radicals better

than acetate and citrate in BSS. Optosol has the

lowest initial pO2 and approaches its equilibrium point

approximately at 60-70 mmHg after rising toward

room air pO2 which could be explained by the self-

collapsed system bottle. The time of experiment also

should be extended to observe if pO2 of Optosol-

remains stable at the lower point or increases

further but at as lower rate.

There is evidence suggesting that hydroxyl

radicals, whose production depends on the pre-

sence  of oxygen, damage endothelial cells2 and that

keeping low pO2 can reduce the risk of endothelial

cell damage2; still there is no direct evidence to

correlate the amount of pO2 with the production of

hydroxyl radicals and damage to endothelial cell.

In conclusion, there were differences in rate of

pO2 rise among containers. The results confirmed

that glass bottles which needed an air vented

system produced more O2 dissolution with respect

to time. The closed system plastic bottle had acute

rising of pO2 in the first period and the plastic bag

allowed the least amount of oxygen to diffuse into

the solution. The pO2 was lowest in Optosol solution

at all points of time. Therefore, the factors control-

ling the initial pO2 and O2 dissolution may be related

to the manufacturing and packaging.
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Infectious necrotizing corneoscleritis after
pterygium excision cause by Fusarium spp.

Orapin Anutarapongpan, M.D.
Olan Suwan-apichon, M.D.

Abstract

A 70-year-old Lao man presented with signs and symptoms typical of corneoscleritis. He underwent ptery-

gium excision with unidentified adjunctive treatments 4 months previously. Fusarium spp was cultured from

corneal scraping. Pterygium excision was the most common type of surgery implicated in postsurgical scleral

necrosis with the high rates of infection. Surgically induced necrotizing scleritis may mimic infectious necro-

tizing corneoscleritis. Clinical signs and microbiological investigation help to identify the cause of corneoscleritis.

We describe the features of corneoscleritis associated with scleral abscess which is often regarded as

evidence of infection. Corneoscleral graft and early scleral debridement combined with intensive instillation of

antifungals and systemic antifungal drugs are important to successful management of Fusarium corneoscleritis.

Keywords: necrotizing corneoscleritis, post pterygium excision, Fusarium, surgically induced necrotizing

scleritis. Thai J Ophthalmol 2015; July-December 29(2): 81-86.

No Author has a financial or proprietary interest in any material or method mentioned.
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√“¬ß“πºŸâªÉ«¬°√–®°μ“·≈–μ“¢“«Õ—°‡ ∫
®“°°“√μ‘¥‡™◊ÈÕ√“øî«´“‡√’¬¡À≈—ß°“√ºà“μ—¥μâÕ‡π◊ÈÕ

∫∑§—¥¬àÕ

ºŸâªÉ«¬™“¬ —≠™“μ‘≈“«¡“¥â«¬Õ“°“√·≈–Õ“°“√· ¥ß∑’Ë‡¢â“‰¥â°—∫°√–®°μ“·≈–μ“¢“«Õ—°‡ ∫ ºŸâªÉ«¬¡’ª√–«—μ‘ºà“μ—¥μâÕ‡π◊ÈÕ

(pterygium excision) 4 ‡¥◊Õπ°àÕπ∑’Ëª√–‡∑»≈“«‚¥¬‰¡à∑√“∫ª√–«—μ‘°“√„™â “√Õ◊Ëπ√à«¡„π√–À«à“ß°“√ºà“μ—¥ º≈‡æ“–‡™◊ÈÕ

®“°°“√¢Ÿ¥‡π◊ÈÕ‡¬◊ËÕ°√–®°μ“‰ªμ√«®æ∫‡ªìπ‡™◊ÈÕ√“øî«´“‡√’¬¡ ‡π◊ËÕß®“°°“√‡°‘¥¿“«–μ“¢“«Õ—°‡ ∫∑’Ë‡°‘¥μ“¡À≈—ß°“√ºà“μ—¥

μâÕ‡π◊ÈÕæ∫¡’‚Õ°“ ‡ªìπ°“√μ‘¥‡™◊ÈÕ∑’Ë§àÕπ¢â“ß Ÿß  “¡“√∂æ∫‰¥â∑—Èß·∫§∑’‡√’¬·≈–‡™◊ÈÕ√“ ®”‡ªìπμâÕß«‘π‘®©—¬·¬°®“°¿“«–

μ“¢“«Õ—°‡ ∫®“°°“√™—°π”®“°°“√ºà“μ—¥ (surgically induced necrotizing scleritis, SINS) ‚¥¬„™âÕ“°“√ Õ“°“√· ¥ß

·≈–º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ‚¥¬ºŸâªÉ«¬√“¬π’È¡’≈—°…≥–∑’Ë∫àß‰ª∑“ß°“√μ‘¥‡™◊ÈÕ§◊Õ¡’ÀπÕß∑’Ëμ“¢“« „πºŸâªÉ«¬√“¬π’È°“√

√—°…“¥â«¬«‘∏’°“√ºà“μ—¥°√–®°μ“∑’ËÕ—°‡ ∫μ‘¥‡™◊ÈÕÕÕ°·≈–ª≈Ÿ°∂à“¬°√–®°μ“ (corneo-scleral graft) ∫√‘®“§·∑π √à«¡°—∫

ºà“μ—¥√–∫“¬ÀπÕß·≈–μ—¥‡π◊ÈÕμ“¬∑’Ëμ“¢“«ÕÕ° (scleral debridement) Õ’°∑—Èß°“√„Àâ¬“¶à“‡™◊ÈÕ√“√—∫ª√–∑“π√à«¡¥â«¬¡’

§«“¡ ”§—≠Õ¬à“ß¡“°„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’°√–®°μ“·≈–μ“¢“«Õ—°‡ ∫®“°‡™◊ÈÕ√“øî«´“‡√’¬¡ ®—°…ÿ‡«™ “√ 2558; °√°Æ“§¡-

∏—π«“§¡ 29(2): 81-86.
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∫∑π”
μ“¢“«Õ—°‡ ∫ (necrotizing scleritis) ‡ªìπ¿“«–°“√

Õ—°‡ ∫¢Õß à«πμ“¢“«∑’Ë√ÿπ·√ß ∑”„Àâ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ

Õ¬à“ß∂“«√‰¥â ∂â“‰¡à “¡“√∂„Àâ°“√√—°…“∑’Ë∂Ÿ°μâÕß·≈–

∑—π∑à«ß∑’1,2  “‡Àμÿ à«π„À≠à§◊Õ  —¡æ—π∏å°—∫‚√§∑“ß°“¬„π

√–∫∫¿Ÿ¡‘μâ“πμπ‡Õß (autoimmune disease) μ“¢“«

Õ—°‡ ∫®“°°“√μ‘¥‡™◊ÈÕæ∫‰¥â ‰¡à∫àÕ¬π—° ¡’√“¬ß“π°“√‡°‘¥μ“¡

À≈—ßÕÿ∫—μ‘‡Àμÿ∑“ßμ“À√◊ÕÀ≈—ß°“√ºà“μ—¥∑“ßμ“‰¥â3  ‚¥¬‡©æ“–

À≈—ß°“√ºà“μ—¥μâÕ‡π◊ÈÕæ∫«à“¡’Õÿ∫—μ‘°“√≥å°“√μ‘¥‡™◊ÈÕ§àÕπ¢â“ß

 Ÿß4,5 ‚¥¬‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫∫àÕ¬ §◊Õ·∫§∑’‡√’¬°≈ÿà¡ Pseudomo-

nas ·≈–‡™◊ÈÕ√“6

√“¬ß“πºŸâªÉ«¬
ºŸâªÉ«¬™“¬ —≠™“μ‘≈“«Õ“¬ÿ 70 ªï ‰¡à¡’‚√§ª√–®”μ—«

„Àâª√–«—μ‘«à“¡’Õ“°“√ª«¥μ“ ấ“¬ μ“·¥ß √à«¡°—∫¢’Èμ“¢“«

1 ‡¥◊Õπ°àÕπ¡“‚√ßæ¬“∫“≈ ‰ªæ∫·æ∑¬å∑’Ë‚√ßæ¬“∫“≈·Ààß

Àπ÷Ëß‰¥â√—∫°“√√—°…“¥â«¬¬“À¬Õ¥μ“ moxifloxacin, pred-

nisolone acetate ·≈–πÈ”μ“‡∑’¬¡ Õ“°“√‰¡à¥’¢÷Èπ ¬—ß¡’

μ“·¥ßª«¥μ“ ấ“¬ 2  —ª¥“ÀåμàÕ¡“ºŸâªÉ«¬®÷ß‰¥â ‰ªæ∫·æ∑¬å

∑’Ë ‚√ßæ¬“∫“≈Õ’°·ÀàßÀπ÷Ëß‰¥â¬“À¬Õ¥μ“ gatifloxacin ∑ÿ°

2 ™—Ë«‚¡ß nepafenac «—π≈– 4 §√—Èß·≈–¬“ªÑ“¬μ“ tobra-

mycin Õ“°“√μ“·¥ßª«¥μ“¬—ß‰¡à¥’¢÷Èπ ºŸâªÉ«¬®÷ß‰¥â¡“æ∫

·æ∑¬å∑’Ë ‚√ßæ¬“∫“≈»√’π§√‘π∑√å ´—°ª√–«—μ‘‡æ‘Ë¡‡μ‘¡æ∫«à“

4 ‡¥◊Õπ°àÕπ¡“‚√ßæ¬“∫“≈ºŸâªÉ«¬‰¥â√—∫°“√ºà“μ—¥≈Õ°μâÕ‡π◊ÈÕ

μ“´â“¬∑’Ë ‚√ßæ¬“∫“≈„πª√–‡∑»≈“«‚¥¬‰¡à∑√“∫ª√–«—μ‘

°“√„™â “√Õ◊Ëπ√à«¡„π√–À«à“ß°“√ºà“μ—¥ À≈—ßºà“μ—¥¡’‡®Á∫μ“

‡§◊Õßμ“®“°π—ÈπÕ“°“√§àÕ¬Ê ¥’¢÷Èπ

º≈°“√μ√«®μ“æ∫«à“√–¥—∫°“√¡Õß‡ÀÁπμ“¢â“ß ấ“¬

20/80 ¢â“ß¢«“ 20/30 °√–®°μ“¢â“ß´â“¬∫√‘‡«≥À“ßμ“

æ∫‡π◊ÈÕ‡¬◊ËÕ°√–®°μ“Õ—°‡ ∫¢π“¥ 3 ¡‘≈≈‘‡¡μ√„π·π«¬“«

·≈– 4 ¡‘≈≈‘‡¡μ√„π·π«μ—Èß ¡’º‘«°√–®°μ“∂≈Õ°¬âÕ¡μ‘¥ ’

ø≈ŸÕÕ‡√ ‡´πμå °√–®°μ“∫√‘‡«≥∑’ËÕ—°‡ ∫∫“ß‡À≈◊Õª√–¡“≥

√âÕ¬≈– 70 ¢Õß§«“¡Àπ“ª°μ‘ ∫√‘‡«≥‡¬◊ËÕ∫ÿμ“¢“«·≈–μ“¢“«

„πμ”·Àπàß∑’Ëμ‘¥°—π¡’°“√Õ—°‡ ∫·¥ß°¥‡®Á∫ æ∫¡’¡à“πμ“©’°

¢“¥∑’Ëμ”·Àπàß 1-2 π“Ãî°“ (iridodialysis) (√Ÿª∑’Ë 1 A, B)

º≈°“√μ√«®μ“¥â“πÀ≈—ß‚¥¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (ultra-

sound) „πÕ¬Ÿà„π‡°≥±åª°μ‘ ®“°π—Èπ‰¥â¢Ÿ¥‡π◊ÈÕ‡¬◊ËÕ°√–®°μ“

‡æ◊ËÕ àßμ√«®À“‡™◊ÈÕ º≈°“√μ√«®¬âÕ¡‚¥¬«‘∏’ KOH  prepa-

ration ·≈– Gram stain ‰¡àæ∫‡™◊ÈÕ°àÕ‚√§  àß‡æ“–‡™◊ÈÕ

∑“ßÀâÕßªØ‘∫—μ‘°“√·≈–μ√«®‡≈◊Õ¥ºŸâªÉ«¬‡æ◊ËÕÀ“ “‡Àμÿ√à«¡

¢Õß°“√Õ—°‡ ∫μ“¢“« ®“°π—Èπ„Àâ¬“ moxifloxacin eye drop

«—π≈– 4 §√—Èß√à«¡°—∫πÈ”μ“‡∑’¬¡·≈–¬“√—∫ª√–∑“π°≈ÿà¡

NSAID °≈—∫‰ª∑’Ë∫â“π·≈–π—¥μ‘¥μ“¡°“√√—°…“ 1  —ª¥“Àå ‡¡◊ËÕ

ºŸâªÉ«¬¡“μ‘¥μ“¡°“√√—°…“º≈°“√μ√«®μ“æ∫«à“√–¥—∫°“√

¡Õß‡ÀÁπ‡∑à“‡¥‘¡ æ∫°√–®°μ“∑–≈ÿ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

√Ÿª∑’Ë 1  °√–®°μ“Õ—°‡ ∫·≈–μ“¢“«Õ—°‡ ∫∫«¡
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ª√–¡“≥ 3 ¡‘≈≈‘‡¡μ√μ√ß°≈“ßμ”·Àπàß∑’Ë°√–®°μ“Õ—°‡ ∫

·≈–∫“ß √à«¡°—∫¡’¡à“πμ“‚º≈àÕÕ°¡“ ‡¬◊ËÕ∫ÿμ“¢“«·≈–μ“¢“«

∫√‘‡«≥∑’Ëμ‘¥°—πÕ—°‡ ∫·¥ß¡“°¢÷Èπ ≈—°…≥–πŸπ°¥‡®Á∫§≈â“¬

¡’Ωï∑’Ëμ“¢“« (scleral abscess) (√Ÿª∑’Ë 2 A, B) º≈‡æ“–‡™◊ÈÕ

æ∫‡ªìπ‡™◊ÈÕ√“øî«´“‡√’¬¡ ºŸâªÉ«¬‰¥â√—∫°“√√—°…“‚¥¬°“√ºà“μ—¥

°√–®°μ“∫√‘‡«≥∑’ËÕ—°‡ ∫μ‘¥‡™◊ÈÕÕÕ°·≈–‡¬Á∫ªî¥¥â«¬‡π◊ÈÕ‡¬◊ËÕ

°√–®°μ“∫√‘®“§ à«π corneoscleral rim √à«¡°—∫ºà“μ—¥

√–∫“¬ÀπÕß·≈–μ—¥‡π◊ÈÕμ“¬∑’Ëμ“¢“«ÕÕ° ‚¥¬¬—ß‰¡à‰¥âªî¥

·º≈∑’Ëμ“¢“« ‡æ◊ËÕ„Àâ¬“¶à“‡™◊ÈÕ‡¢â“∂÷ßμ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ‰¥â¥’

¢÷Èπ (√Ÿª∑’Ë 3) ·≈–©’¥¬“ amphotericin B ∑’Ë‡¬◊ËÕ∫ÿ¢“«·≈–

„π™àÕßÀπâ“¡à“πμ“ À≈—ßºà“μ—¥„Àâ¬“À¬Õ¥μ“ 5% natamycin

∑ÿ° 1 ™—Ë«‚¡ß, 2% ketoconazole  ∑ÿ° 1 ™—Ë«‚¡ß, 1% atro-

pine ∑ÿ° 12 ™—Ë«‚¡ß√à«¡°—∫¬“√—∫ª√–∑“π itraconazole 200

¡‘≈≈‘°√—¡μàÕ«—π À≈—ß„Àâ¬“ 2  —ª¥“Àå Õ“°“√¥’¢÷Èπ ª«¥·º≈

≈¥≈ß·≈–μ“·¥ß≈¥≈ß ®÷ß‰¥â≈¥¬“À¬Õ¥¶à“‡™◊ÈÕ√“‡ªìπ∑ÿ°

2 ™—Ë«‚¡ß √à«¡°—∫„Àâ√—∫ª√–∑“π itraconazole 200 ¡‘≈≈‘°√—¡

μàÕ«—πμàÕ‰ª Õ“°“√ºŸâªÉ«¬¥’¢÷Èπ‡ªìπ≈”¥—∫®÷ßª√—∫≈¥§«“¡∂’Ë¬“

À¬Õ¥≈ß·≈–°≈—∫∫â“π‡æ◊ËÕÀ¬Õ¥¬“μàÕ

√Ÿª∑’Ë 2  °√–®°μ“∑–≈ÿ·≈–μ“¢“«Õ—°‡ ∫‡ªìπÀπÕß (scleral abscess)

√Ÿª∑’Ë 3  ¿“æÀ≈—ßºà“μ—¥ corneoscleral graft and scleral debridement
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∫∑«‘®“√≥å
μ“¢“«Õ—°‡ ∫®“°°“√μ‘¥‡™◊ÈÕ (infectious scleritis) ¡’

√“¬ß“π«à“‡°‘¥μ“¡À≈—ß°“√ºà“μ—¥∑“ßμ“‰¥â ‚¥¬‡©æ“–°“√

ºà“μ—¥μâÕ‡π◊ÈÕ4-9 ®“°ß“π«‘®—¬¢Õß Doshi ·≈–§≥–‰¥â∑∫∑«π

ª√–«—μ‘ºŸâªÉ«¬∑’Ë‡°‘¥μ“¢“«Õ—°‡ ∫μ“¡À≈—ß°“√ºà“μ—¥∑“ßμ“

∑—ÈßÀ¡¥®”π«π 320 §πæ∫«à“„π°≈ÿà¡À≈—ß°“√ºà“μ—¥μ“™π‘¥

≈Õ°μâÕ‡π◊ÈÕ∑’Ë‡°‘¥¿“«–μ“¢“«Õ—°‡ ∫ (infectious scleral

necrosis) ®”π«π 203 §π æ∫«à“ “‡Àμÿ‡°‘¥®“°¿“«–μ‘¥

‡™◊ÈÕ (infection) „π —¥ à«π√âÕ¬≈– 71.4 ÷́Ëß¡“°°«à“¿“«–

‰¡àμ‘¥‡™◊ÈÕ (noninfection) ∑’Ëæ∫√âÕ¬≈– 28.6 ÷́Ëß‡ªìπ‰ª

„π·π«∑“ß‡¥’¬«°—∫¿“«–μ“¢“«Õ—°‡ ∫∑’Ëæ∫À≈—ß°“√ºà“μ—¥

scleral bucking ∑’Ëæ∫«à“ “‡Àμÿ‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ Ÿß°«à“

¿“«–‰¡àμ‘¥‡™◊ÈÕ ·μà·μ°μà“ß®“°∑’Ëæ∫À≈—ß°“√ºà“μ—¥μâÕ°√–®°

´÷Ëßæ∫«à“ “‡Àμÿ‡°‘¥®“°¿“«–‰¡àμ‘¥‡™◊ÈÕ∂÷ß√âÕ¬≈– 716  “‡Àμÿ

∑’ËÀ—μ∂°“√°“√ºà“μ—¥μâÕ‡π◊ÈÕ¡’§«“¡‡ ’Ë¬ß Ÿß‡π◊ËÕß®“°°“√®’ÈÀ¬ÿ¥

‡≈◊Õ¥∑’Ëμ”·Àπàßμ“¢“«Õ“®∑”„Àâ‡°‘¥°“√¢“¥‡≈◊Õ¥∑’Ë∫√‘‡«≥

¥—ß°≈à“«√à«¡°—∫°“√¢Ÿ¥·≈–≈Õ°μâÕ‡π◊ÈÕ Õ“®°√–μÿâπ‡ÕÁπ‰´¡å

∑’Ë∑”„Àâ‡°‘¥°“√∑”≈“¬¢Õß‡π◊ÈÕ‡¬◊ËÕμ“¢“«10-11 πÕ°®“°π’È°“√

„™â “√ antimetabolite ·≈– beta-radiation √à«¡¥â«¬

∑”„Àâ‡´≈≈å‡¬◊ËÕ∫ÿº‘«μ“¢“«·≈–°≈‰°°“√ªÑÕß°—π¢Õß√à“ß°“¬

∫√‘‡«≥¥—ß°≈à“«‡ ’¬‰ª12 ∑”„Àâ¡’‚Õ°“ ‡°‘¥°“√μ‘¥‡™◊ÈÕ¡“°¢÷Èπ

μ“¢“«Õ—°‡ ∫®“°°“√μ‘¥‡™◊ÈÕ¢â“ßμâπ®”‡ªìπμâÕß«‘π‘®©—¬·¬°

°—∫μ“¢“«Õ—°‡ ∫®“°°“√™—°π”®“°°“√ºà“μ—¥ (Surgically

induced necrotizing scleritis, SINS) ÷́Ëß‡ªìπ§”∑’Ë„™â

‡√’¬°°“√Õ—°‡ ∫¢Õßμ“¢“«∑’Ë‡°‘¥¢÷ÈπÀ≈—ß®“°‰¥â√—∫°“√ºà“μ—¥

∑“ßμ“™π‘¥μà“ßÊ¡“°àÕπ ‡™àπ À≈—ßºà“μ—¥μâÕ‡π◊ÈÕ ºà“μ—¥

μâÕ°√–®° (extracapsular cataract extraction) ºà“μ—¥

πÈ”«ÿâπ≈Ÿ°μ“ (parsplana vitrectomy) ºà“μ—¥ scleral buckle

√«¡∂÷ß°“√ºà“μ—¥™π‘¥Õ◊ËπÊ∑“ßμ“ ´÷Ëß‚¥¬∑—Ë«‰ª§«“¡À¡“¬

¿“«– SINS ¡’ “‡Àμÿªí®®—¬°√–μÿâπ∑’Ë —¡æ—π∏å°—∫‚√§∑“ß°“¬

„π√–∫∫¿Ÿ¡‘μâ“πμπ‡Õß (autoimmune disease) ·≈–¡’

·π«∑“ß°“√√—°…“∑’Ë·μ°μà“ß®“°°≈ÿà¡·√° °≈à“«§◊Õμ“¢“«

Õ—°‡ ∫®“°°“√™—°π”®“°°“√ºà“μ—¥ ¡’·π«∑“ß°“√√—°…“§◊Õ

„Àâ¬“°¥°“√Õ—°‡ ∫·≈–¬“°¥¿Ÿ¡‘§ÿâ¡°—π ´÷Ëßμà“ß®“° “‡Àμÿ

μ‘¥‡™◊ÈÕ∑’ËμâÕß„Àâ¬“¶à“‡™◊ÈÕ∑’Ë®”‡æ“– ·≈–‚√§®–·¬à≈ß‰¥â∂â“„Àâ

¬“°¥°“√Õ—°‡ ∫·≈–¬“°¥¿Ÿ¡‘§ÿâ¡°—π¥—ß°≈à“« ¥—ßπ—Èπ¡’§«“¡

®”‡ªìπ∑’Ë®—°…ÿ·æ∑¬åμâÕßª√–‡¡‘πª√–«—μ‘ºŸâªÉ«¬ ªí®®—¬‡ ’Ë¬ß

™π‘¥¢Õß°“√ºà“μ—¥ Õ“°“√·≈–Õ“°“√· ¥ß √«¡∂÷ßμ√«®

‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬

Õ“°“√· ¥ß∑’Ë ”§—≠∑’Ë∫àß‰ª∑“ß°“√μ‘¥‡™◊ÈÕ‰¥â·°à °“√

¡’¢’Èμ“ (mucopurulent discharge) À√◊ÕÀπÕß∑’Ëμ“¢“«

(scleral abscess) ́ ÷Ëßæ∫‰¡à∫àÕ¬„π¿“«– “‡Àμÿ®“° autoim-

mune °“√Õ—°‡ ∫μ“¢“«À≈—ß°“√ºà“μ—¥μâÕ‡π◊ÈÕ ∂â“¡’μ“¢“«

Õ—°‡ ∫√à«¡°—∫¡’ÀπÕß„π™àÕßÀπâ“μ“ (hypopyon) æ∫«à“

¡’§«“¡ —¡æ—π∏å°—∫¿“«–μ‘¥‡™◊ÈÕ∑’Ë Ÿß¡“° ‚¥¬¡’ odds ratio

21.2 (95% confidence interval 2.9-157.5) ‚¥¬ºŸâªÉ«¬

√“¬π’È¡’ª√–«—μ‘∑’Ë ”§—≠§◊Õ‰¥â√—∫°“√ºà“μ—¥μ“™π‘¥≈Õ°μâÕ‡π◊ÈÕ

¡“°àÕπ Õ“°“√· ¥ß¡’¢’Èμ“ ·≈–¡’ scleral abscess ´÷Ëß¡’

‚Õ°“ ‰ª∑“ß°“√μ‘¥‡™◊ÈÕ∑’Ë Ÿß¡“°°«à“°“√Õ—°‡ ∫∑’Ë‡°‘¥®“°

¿“«–‚√§∑“ß√–∫∫ autoimmune Õ¬à“ß‰√°Áμ“¡§«√‰¥â√—∫

°“√μ√«®À“‚√§∑“ß°“¬„π√–∫∫ autoimmune √à«¡¥â«¬

‡æ√“–¿“«–μ‘¥‡™◊ÈÕ∑’Ë‡°‘¥¢÷ÈπÕ“®‡ªìπ°“√μ‘¥‡™◊ÈÕμ—Èß·μà·√°À√◊Õ

μ‘¥‡™◊ÈÕ·∑√°´âÕπμ“¡¡“®“°°“√∑’Ë‚√§∑“ß√–∫∫¿Ÿ¡‘§ÿâ¡°—π∂Ÿ°

°√–μÿâππ”¡“°àÕπ°Á‰¥â

®“°√“¬ß“π°“√«‘®—¬√–¬–‡«≈“°“√‡°‘¥°“√μ‘¥‡™◊ÈÕ∑’Ë

μ“¢“«À≈—ßºà“μ—¥μâÕ‡π◊ÈÕ “¡“√∂‡°‘¥μ“¡À≈—ß°“√ºà“μ—¥‰¥â

μ—Èß·μà√–¬–‡«≈“‡ªìπ —ª¥“Àå∂÷ßÀ≈“¬ªï6,13 √–¬–‡«≈“‡©≈’Ë¬

„π°“√‡°‘¥Õ¬Ÿà∑’Ëª√–¡“≥ 8 ªï „πºŸâªÉ«¬√“¬π’Èæ∫‡°‘¥„π√–¬–

‡«≈“ 4 ‡¥◊ÕπÀ≈—ßºà“μ—¥  ”À√—∫‡™◊ÈÕ°àÕ‚√§∑’Ëæ∫∫àÕ¬„π°≈ÿà¡

μ“¢“«Õ—°‡ ∫À≈—ßºà“μ—¥μâÕ‡π◊ÈÕ§◊Õ·∫§∑’‡√’¬ √Õß≈ß¡“§◊Õ

‡™◊ÈÕ√“ „π°≈ÿà¡·∫§∑’‡√’¬‡™◊ÈÕ∑’Ë‡ªìπ “‡Àμÿ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥‰¥â·°à

Pseudomonas spp. ‡™◊ÈÕÕ◊ËπÊ∑’Ëæ∫‰¥â‡™àπ Staphylococ-

cus spp., Streptococcus spp.  à«π°≈ÿà¡‡™◊ÈÕ√“∑’Ëæ∫‰¥â∫àÕ¬

‰¥â·°à ‡™◊ÈÕ Scedosporium spp., Aspergillus spp.,

Fusarium spp.6 ºŸâªÉ«¬√“¬π’Èº≈°“√‡æ“–‡™◊ÈÕ‡ªìπ Fusarium

spp. ́ ÷Ëß‡ªìπ‡™◊ÈÕ∑’Ë¡’‡§¬√“¬ß“πæ∫‡ªìπ “‡Àμÿ‰¥â ‚¥¬„πºŸâªÉ«¬

√“¬π’È¡’ªí®®—¬‡ ’Ë¬ßμàÕ°“√‡ªìπ‡™◊ÈÕ√“§◊Õ‰¥â√—∫°“√√—°…“„π√–¬–

·√°¥â«¬¬“À¬Õ¥μ“ ‡μ’¬√Õ¬¥å¡“°àÕπ

°“√√—°…“μ“¢“«Õ—°‡ ∫®“°°“√μ‘¥‡™◊ÈÕπ—Èπ®“°ß“π

«‘®—¬æ∫«à“°“√ºà“μ—¥√–∫“¬ÀπÕß·≈–μ—¥‡π◊ÈÕμ“¬∑’Ëμ“¢“«ÕÕ°

π—Èπ ∂â“ “¡“√∂∑”‰¥â‡√Á«®–™à«¬≈¥√–¬–‡«≈“¢Õß°“√√—°…“

·≈–™à«¬„π‡√◊ËÕßº≈°“√¡Õß‡ÀÁπ (visual outcome) ‚¥¬
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 “¡“√∂∑”°“√μ—¥‡π◊ÈÕμ“¬∑’Ëμ“¢“«´È”‰¥â∂â“°“√Õ—°‡ ∫¬—ß‰¡à

¥’¢÷Èπ4,8,14 À≈—ß®“°°“√ºà“μ—¥¥—ß°≈à“« “¡“√∂‡ªî¥·º≈∑’Ëμ“¢“«

‰«â°àÕπ ‡æ◊ËÕ„Àâ¬“¶à“‡™◊ÈÕ‡¢â“∂÷ßμ”·Àπàß∑’Ëμ‘¥‡™◊ÈÕ‰¥â¥’¢÷Èπ3,6

·μà„π°√≥’∑’Ëμ“¢“«∫“ß¡“°Õ“®∑”°“√ºà“μ—¥‡Õ“‡π◊ÈÕ‡¬◊ËÕ

μ“¢“«À√◊Õ°√–®°μ“¡“‡¬Á∫·∑π μ”·Àπàßμ“¢“«∑’Ë∫“ß15

πÕ°®“°π’È°“√„Àâ¬“¶à“‡™◊ÈÕ∑’Ë®”‡æ“–∑—Èß¬“À¬Õ¥ ¬“°‘π ·≈–

¬“©’¥ ‚¥¬„πμ“¢“«Õ—°‡ ∫®“°‡™◊ÈÕ√“øî«´“‡√’¬¡¡’√“¬ß“π

°“√„™â¬“À¬Õ¥ 5% natamycin ¬“°‘π itraconazole À√◊Õ

ketoconazole πÕ°®“°π’È∫“ß√“¬„Àâ¬“©’¥ amphotericin B

√«¡°—∫°“√ºà“μ—¥¢â“ßμâπ æ∫«à“º≈°“√√—°…“§àÕπ¢â“ß¥’ ºŸâªÉ«¬

√“¬π’È ‰¥â√—∫°“√√—°…“¥â«¬¬“¶à“‡™◊ÈÕ√“√à«¡°—∫°“√∑”ºà“μ—¥

√–∫“¬ÀπÕß μ—¥‡π◊ÈÕ‡¬◊ËÕ∑’Ëμ“¬ÕÕ°„π√–¬–·√° ´÷Ëßæ∫«à“

‰¥âº≈¥’ “¡“√∂§«∫§ÿ¡¿“«–μ‘¥‡™◊ÈÕ‰¥â

 √ÿª
¿“«–μ“¢“«Õ—°‡ ∫À≈—ßºà“μ—¥¡’§«“¡ ”§—≠∑’Ë®–μâÕß

«‘π‘®©—¬·¬°‚√§À“ “‡Àμÿ∑’Ë‡°’Ë¬«¢âÕß«à“‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ

À√◊Õ‰¡à„™à°“√μ‘¥‡™◊ÈÕ ‚¥¬ª√–‡¡‘πª√–«—μ‘ ªí®®—¬‡ ’Ë¬ß ™π‘¥

¢Õß°“√ºà“μ—¥∑’Ë ”§—≠∑’Ë —¡æ—π∏å°—∫°“√μ‘¥‡™◊ÈÕ Ÿß ‰¥â·°à À≈—ß

°“√ºà“μ—¥μâÕ‡π◊ÈÕ ·≈– scleral buckling Õ“°“√·≈–Õ“°“√

· ¥ß √«¡∂÷ßμ√«®‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ™à«¬„π

°“√«‘π‘®©—¬ ‡æ◊ËÕπ”‰ª Ÿà°“√√—°…“∑’Ë∂Ÿ°μâÕß
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¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

°√–®°μ“√Ÿª°√«¬ (Keratoconus, KC) ‡ªìπ§«“¡

º‘¥ª°μ‘¢Õß°√–®°μ“∑’Ë¡’°“√∫“ß≈ß ‚¥¬∑’Ë‰¡à¡’°“√Õ—°‡ ∫

À√◊Õμ‘¥‡™◊ÈÕ ∑”„Àâ‡°‘¥°“√‚ªÉß¢Õß°√–®°μ“‡ªìπ√Ÿª‚§π„π

∫√‘‡«≥ central À√◊Õ paracentral ¢Õß  cornea  àßº≈

∑”„Àâ‡°‘¥¿“«– “¬μ“º‘¥ª°μ‘ ‡™àπ  “¬μ“ —ÈπÀ√◊Õ “¬μ“

‡Õ’¬ß·∫∫ irregular astigmatism ÷́Ëß∑”„Àâ§ÿ≥¿“æ°“√

¡Õß‡ÀÁπ≈¥≈ß‰¥â  ”À√—∫°√–®°μ“√Ÿª°√«¬√–¬–√ÿπ·√ß (Ad-

vanced KC) ‰¡à‰¥â¡’§”π‘¬“¡∑’Ë™—¥‡®π ‚¥¬∑—Ë«‰ªÀ¡“¬∂÷ß

√–¬–¢Õß‚√§∑’Ë¡’√–¥—∫°“√¡Õß‡ÀÁπ (visual acuity, VA) Õ¬Ÿà

„π√–¥—∫∑’ËμË”°«à“∑’Ë®–¬Õ¡√—∫‰¥â ‚¥¬∑’Ë‰¡à “¡“√∂·°â ‰¢„Àâ

°“√¡Õß‡ÀÁπ¥’¢÷Èπ¥â«¬·«àπÀ√◊Õ§Õπ·∑§‡≈π å‰¥â ·π«∑“ß

°“√√—°…“®–¢÷ÈπÕ¬Ÿà°—∫√–¬–§«“¡√ÿπ·√ß¢Õß‚√§ „π√–¬–·√°

∑’Ë°√–®°μ“¬—ß‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¡“°  “¡“√∂·°â ‰¢¥â«¬

°“√„ à·«àπ‰¥â ‡¡◊ËÕ “¬μ“‡Õ’¬ß¡“°¢÷Èπ®π„ à·«àπ‰¡à‰¥â ®÷ßμâÕß

„ à§Õπ·∑§‡≈π å™π‘¥·¢Áß™à«¬ ®π‡¡◊ËÕ‡¢â“ Ÿà√–¬– advanced

KC  à«π„À≠à®–‰¥â√—∫°“√√—°…“¥â«¬°“√‡ª≈’Ë¬π°√–®°μ“

∑ÿ°™—Èπ (Penetrating Keratoplasty, PK) À√◊Õ‡ª≈’Ë¬π

°√–®°μ“‡©æ“– à«πÀπâ“ (Deep Anterior Lamellar Kera-

toplasty, DALK) ´÷Ëß°“√ºà“μ—¥∑—Èß 2 «‘∏’π’ÈÕ“®æ∫¿“«–

·∑√°´âÕπμà“ßÊ ‰¥â ‡™àπ ‡°‘¥ªØ‘°‘√‘¬“μàÕμâ“π°√–®°μ“„À¡à

(allograft rejection) ªí≠À“∑’Ë‡°‘¥®“°‰À¡‡¬Á∫°√–®°μ“

°“√‡°‘¥ “¬μ“‡Õ’¬ß·∫∫‰¡à‡ªìπ√–‡∫’¬∫ (irregular astigma-

tism) ªí®®ÿ∫—π‰¥â¡’°“√æ¬“¬“¡æ—≤π“‡§√◊ËÕß¡◊Õ·≈–‡∑§π‘§

°“√ºà“μ—¥ ‡™àπ °“√©“¬√—ß ’Õ—≈μ√“‰«‚Õ‡≈μ∑’Ë°√–®°μ“ (cor-

neal collagen cross link, CXL) °“√„ à«ß·À«πæ¬ÿß

°√–®°μ“ (Intracorneal ring segments, ICRS) ·≈–°“√

ºà“μ—¥ª≈Ÿ°∂à“¬™—Èπ Bowmanûs layer (BL transplantation)

´÷Ëß™à«¬‡ √‘¡§«“¡·¢Áß·√ß„Àâ°√–®°μ“ ∑”„Àâ°“√‚ªÉßπŸπ¢Õß

°√–®°μ“≈¥≈ßÀ√◊Õ§ß∑’Ë ·≈– “¡“√∂„ à§Õπ·∑§‡≈π å‰¥âßà“¬

¢÷Èπ °“√√—°…“‡À≈à“π’Èπ”¡“„™â„π°“√√—°…“‚√§„π√–¬–√ÿπ·√ß

‰¥â∫“ß°√≥’ ‡æ◊ËÕÀ«—ß∑’Ë®–∑¥·∑πÀ√◊Õ‡≈’Ë¬ß°“√ºà“μ—¥‡ª≈’Ë¬π

°√–®°μ“·≈–≈¥§«“¡‡ ’Ë¬ß®“°¿“«–·∑√° ấÕπ∑’ËÕ“®‡°‘¥

¢÷Èπ‰¥â °“√√—°…“„π«‘∏’μà“ßÊ ∑’Ë°≈à“«¡“®–¡’ª√–‡¥Áπ∑’Ë„™â„π°“√

æ‘®“√≥“‡≈◊Õ°«‘∏’ºà“μ—¥ ‡∑§π‘§°“√ºà“μ—¥ º≈¢Õß°“√√—°…“

·≈–¿“«–·∑√°´âÕπ∑’Ë®–°≈à“«μàÕ‰ª
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À≈—°‡°≥±å„π°“√æ‘®“√≥“‡≈◊Õ°«‘∏’°“√ºà“μ—¥
1. §«“¡Àπ“¢Õß°√–®°μ“ (corneal thickness)

À“°¡’°√–®°μ“∫√‘‡«≥¢Õ∫¢Õß°√–®°μ“ (peripheral

cornea) ∫“ß¡“° °“√∑” PK π—Èπ °√–®°μ“ (corneal graft)

∑’Ëπ”¡“‡ª≈’Ë¬π ®–μâÕß¡’¢π“¥„À≠à°«à“ª°μ‘  àßº≈„Àâ‡°‘¥

allograft rejection ·≈–μâÕÀ‘πμ“¡¡“‰¥â „π°√≥’π’È „Àâ

æ‘®“√≥“∑”‡ªìπ DALK À√◊Õ tuck-in lamellar keratoplasty

(Õ∏‘∫“¬¿“¬À≈—ß) ·∑π ÷́Ëß„π DALK À“°¡’°√–®°μ“∫“ß

°“√·¬°™—Èπ°√–®°μ“¥â«¬«‘∏’ Anwarûs big-bubble tech-

nique ®–∑”„Àâ‡°‘¥°“√©’°¢“¥¢Õß Descemet membrane

(DM) ‰¥âßà“¬ ‡π◊ËÕß®“°„π°√–®°μ“∑’Ë∫“ßπ—Èπ¡—°¡’ DM ∑’Ë

ÕàÕπ·Õ·≈–‡ª√“–∫“ß „π°√≥’π’È„Àâ∑”¥â«¬«‘∏’ Mellesû manual

dissection ·∑π

„π ¡—¬°àÕπ®–‰¡à∑” CXL À“°¡’§«“¡Àπ“¢Õß

°√–®°μ“∫√‘‡«≥μ√ß°≈“ß (central corneal thickness,

CCT) πâÕ¬°«à“ 400 ‰¡‚§√‡¡μ√ ‡π◊ËÕß®“°®–∑”„Àâ‡°‘¥

Õ—πμ√“¬°—∫ endothelial cell ‰¥â ·μàªí®®ÿ∫—π¡’°“√æ¬“¬“¡

¥—¥·ª≈ß‚¥¬∑”„Àâ°√–®°μ“Àπ“¢÷Èπ™—Ë«§√“«°àÕπ∑” CXL

¥â«¬«‘∏’°“√μà“ßÊ §◊Õ ‰¡àπ”™—Èπ epithelium ÕÕ° ·μàÕ“®

∑”„Àâª√– ‘∑∏‘¿“æ¢Õß CXL ≈¥≈ß‰¥â À√◊ÕÀ¬Õ¥ hypo-

tonic riboflavin ·∑π isotonic riboflavin ∑”„Àâ°√–®°μ“

Àπ“¢÷Èπ®“°°“√∫«¡πÈ” ·μà°“√∑”„Àâ°√–®°μ“∫«¡π—Èπ col-

lagen fibers °Á®–Àπ“·πàππâÕ¬≈ß ®÷ß àßº≈∑”„Àâª√– ‘∑∏‘-

¿“æ¢Õß CXL ≈¥≈ßμ“¡‰ª¥â«¬

°“√„ à ICRS §«“¡Àπ“¢Õß°√–®°μ“„π·π«μ”·Àπàß

∑’Ë®–„ à«ß·À«πμâÕß¡“°°«à“ 400 ‰¡‚§√‡¡μ√ À“°∫“ß°«à“

400 ‰¡‚§√‡¡μ√  àßº≈„Àâ√–¥—∫ “¬μ“∑’ËÕÕ°¡“Õ“®‰¡à¥’

·≈–‡°‘¥¿“«–·∑√° ấÕπ®“°°“√∑’Ëμ”·Àπàß¢Õß ICRS Õ¬Ÿà

μ◊Èπ°«à“∑’Ë§«√®–‡ªìπ ®–∑”„Àâº‘«°√–®°μ“‡°‘¥°“√·μ° (epi-

thelial breakdown), μ‘¥‡™◊ÈÕ∑’Ë°√–®°μ“·≈–μ“¡¡“¥â«¬

°“√‡§≈◊ËÕπ∑–≈ÿ¢Õß«ß·À«π¢÷Èπ¡“1-3

2.  §à“§«“¡‚§âß°√–®°μ“ (corneal curvature, K)

°“√∑” PK π—Èπ §à“ K ‰¡à¡’º≈À√◊Õ‡æ‘Ë¡§«“¡‡ ’Ë¬ß„¥

 à«π°“√∑” DALK „π°√≥’∑’Ë K > 60 diopters (D) ¡—°®–

‡°‘¥°“√¬àπ¢Õß DM ‰¥â∫àÕ¬ ‡π◊ËÕß®“°¢π“¥¢Õß DM ¢Õß

ºŸâ√—∫ (recipient) „À≠à°«à“¢π“¥¢Õß graft4

CXL ∑”„Àâ°√–®°μ“·∫π≈ß·≈–À¬ÿ¥°“√‚ªÉßπŸπ‰¥â

·μàÀ“° K > 58 D ·≈– à«π¢Õß°√«¬ (cone) ‰¡à‰¥âÕ¬Ÿà

μ√ß°≈“ß ¡’‚Õ°“ ∑’Ë‰¡à “¡“√∂À¬ÿ¥°“√‚ªÉßπŸπ¢Õß°√–®°

μ“‰¥â·≈–À“° K > 55 D ¡’‚Õ°“ ∑’Ë√–¥—∫°“√¡Õß‡ÀÁπ®–

·¬à≈ß ‡π◊ËÕß®“°‰¡à “¡“√∂§“¥°“√≥åº≈ topography ∑’Ë

®–‡°‘¥¢÷Èπ‰¥â 5-8 À“°§à“ K > 58 D ‰¡à§«√„ à ICRS ‡π◊ËÕß®“°

‡ ’Ë¬ßμàÕ°“√‡°‘¥ ICRS ‡§≈◊ËÕπ∑–≈ÿ°√–®°μ“¢÷Èπ¡“·≈–

°√–®°μ“‡ªóòÕ¬ (stromal melting)9,10 ·≈–√–¥—∫°“√¡Õß

‡ÀÁπÀ≈—ß∑”‰¡à‡ªìπ∑’Ëπà“æÕ„®

BL transplantation ‡ªìπ°“√ºà“μ—¥∑’Ë‡À¡“–°—∫μ“∑’Ë¡’

§à“ K  Ÿß Van Dijk ·≈–§≥– ‰¥â√“¬ß“πº≈¢Õß°“√∑” BL

transplantation „π§π∑’Ë Kmax > 70 D æ∫«à“ “¡“√∂

À¬ÿ¥§«“¡√ÿπ·√ß¢Õß‚√§‰¥â∂÷ß√âÕ¬≈– 9011,12

3. √–¥—∫°“√¡Õß‡ÀÁπ°àÕπ°“√√—°…“ (Preoperative

best corrected VA)

ºŸâªÉ«¬∑’Ë¡’√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë§àÕπ¢â“ß·¬à¡“°·¡â«à“

®–‰¥â√—∫°“√·°â ‰¢‚¥¬§Õπ·∑§‡≈π å·≈â«°Áμ“¡ ·π–π”„Àâ

√—°…“‚¥¬°“√‡ª≈’Ë¬π°√–®°μ“¡“°°«à“°“√√—°…“¥â«¬«‘∏’Õ◊ËπÊ

‡π◊ËÕß®“°®ÿ¥ª√– ß§å¢Õß°“√√—°…“¥â«¬«‘∏’ CXL, ICRS, BL

transplantation ‡æ◊ËÕ™–≈Õ°“√¥”‡π‘π‚√§„Àâ™â“≈ß ·≈–

™à«¬„Àâ°“√¡Õß‡ÀÁπ¥’¢÷Èπ‰¥â‡æ’¬ß 1-2 ·∂«‡∑à“π—Èπ

4. Endothelial cell

KC  “¡“√∂æ∫ endothelial cell ∑”ß“πº‘¥ª°μ‘

√à«¡¥â«¬‰¥â ‚¥¬‡©æ“– Fuchs endothelial dystrophy „π

advanced KC ∑’Ë¡’ endothelial cell ∑”ß“πº‘¥ª°μ‘Õ¬à“ß

√ÿπ·√ß °“√√—°…“∑’Ë¥’∑’Ë ÿ¥§◊Õ PK ·μà∂â“À“° endothelial

cell ¬—ß‰¡àº‘¥ª°μ‘¡“°π—° Õ“®√—°…“¥â«¬ ICRS, BL trans-

plantation À√◊Õ DALK ‰¥â ·≈–‡¡◊ËÕ endothelial cell ∑”ß“π

º‘¥ª°μ‘¡“°¢÷Èπ  “¡“√∂æ‘®“√≥“∑” endothelial kerato-

plasty „π¿“¬À≈—ß

5. ‡≈π å

Advanced KC ®–· ¥ßÕ“°“√μ—Èß·μà«—¬√ÿàπ ¥—ßπ—Èπ
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‡≈π å®–¬—ß„  ·μàÀ≈—ß°“√ºà“μ—¥μà“ßÊ ®–μâÕßÀ¬Õ¥ ‡μ’¬√Õ¬¥å

®÷ß¡’‚Õ°“ ‡°‘¥μâÕ°√–®°μ“¡¡“‰¥â ‚¥¬ PK ®–¡’‚Õ°“ ‡°‘¥

¡“°°«à“ DALK  à«π„π ICRS, CXL, BL transplantation

‰¡à∑”„Àâ‡°‘¥μâÕ°√–®°

6. Õ“¬ÿ

KC ¡—°‡√‘Ë¡· ¥ßÕ“°“√„π™à«ß«—¬√ÿàπ ·μà°Áæ∫‰¥â„π

Õ“¬ÿπâÕ¬ ¬‘Ëßμ√«®æ∫„π™à«ßÕ“¬ÿ¬‘ËßπâÕ¬‡∑à“‰À√à §«“¡√ÿπ·√ß

¢Õß‚√§·≈–°“√‚ªÉßπŸπ°Á¬‘Ëß¡“°¢÷Èπ‡∑à“π—Èπ °“√∑” PK „π

«—¬√ÿàππ—Èπ º≈°“√√—°…“∑—Èß√–¥—∫ “¬μ“·≈–°“√Õ¬Ÿà√Õ¥¢Õß

°√–®°μ“‡À¡◊Õπ„πºŸâ„À≠à À“°∑”„π™à«ßÕ“¬ÿ 5-12 ªï º≈

°“√√—°…“®–‰¡à§àÕ¬¥’·≈–æ∫¡’Õ—μ√“°“√≈â¡‡À≈«¢Õß°“√

‡ª≈’Ë¬π°√–®°μ“ (graft failure)  Ÿß13 °“√∑” DALK „π‡¥Á°

·≈–«—¬√ÿàππ—Èπ ¡’°“√»÷°…“«‘®—¬πâÕ¬·μàº≈∑’Ë‰¥â°Á„°≈â‡§’¬ß

°—∫ºŸâ„À≠à14,15 °“√∑” CXL „π‡¥Á°π—Èπ¡’πâÕ¬ º≈∑’Ë‰¥â∑”„Àâ

°√–®°μ“·∫π≈ßπâÕ¬°«à“„πºŸâ„À≠à·≈–º≈¬—ß‰¡à§ß∑π∂“«√

·μà‰¡à¡’¿“«–·∑√°´âÕπ‡æ‘Ë¡¢÷Èπ16,17 °“√„ à ICRS ¡—°∑”

‡©æ“–„π§π∑’ËÕ“¬ÿ¡“°°«à“ 18 ªï‡∑à“π—Èπ ®÷ß‰¡à∑√“∫·πà™—¥

«à“°“√„ à ICRS ®–‡À¡“– ¡°—∫‡¥Á°À√◊Õ‰¡à ·μà¡’∫“ßß“π

«‘®—¬∑”°“√‡ª√’¬∫‡∑’¬∫°“√„ à ICRS „π™à«ßÕ“¬ÿ 13-19 ªï

20-35 ªï ·≈–¡“°°«à“ 35 ªï æ∫«à“‰¡à·μ°μà“ß°—π„πº≈

¢Õß√–¥—∫°“√¡Õß‡ÀÁπ·≈– corneal topography18 °“√∑”

BL transplantation ¬—ß‰¡à¡’¢âÕ¡Ÿ≈°“√∑”„π‡¥Á° ·μàπà“

®–‡ªìπ∑“ß‡≈◊Õ°∑’Ëª≈Õ¥¿—¬‡π◊ËÕß®“°‡ªìπ°“√ºà“μ—¥¿“¬πÕ°

≈Ÿ°μ“ ¡’Õ—μ√“°“√‡°‘¥μâÕÀ‘ππâÕ¬·≈–‰¡à¡’¿“«–·∑√°´âÕπ

®“°‰À¡‡¬Á∫Õ’°¥â«¬

7. §«“¡∫°æ√àÕß∑“ß μ‘ªí≠≠“ (mental disability)

„π§π∑’Ë¡’ mental disability  “¡“√∂‡°‘¥¿“«–·∑√°

´âÕπÀ≈—ßºà“μ—¥‰¥â¡“° ‡™àπ ·º≈‡¬Á∫∑’Ë°√–®°μ“©’°¢“¥´÷Ëß

¡—°‡°‘¥®“°¢¬’Èμ“ ·º≈μ‘¥‡™◊ÈÕ∑’Ë°√–®°μ“·≈– graft rejec-

tion  àßº≈„Àâº≈°“√√—°…“ÕÕ°¡“‰¡à¥’ °“√∑” DALK ®÷ß

‡À¡“– ¡°«à“ ‡π◊ËÕß®“°°√–®°μ“À≈—ßºà“μ—¥·¢Áß·√ß°«à“

·º≈À“¬‡√Á«°«à“®÷ß “¡“√∂μ—¥‰À¡‰¥â‡√Á« ́ ÷Ëß®–≈¥Õ—μ√“°“√

μ‘¥‡™◊ÈÕÕ’°¥â«¬ °“√∑” CXL „π Down syndrome π—Èπ

¡’¿“«–·∑√°´âÕπ‡°‘¥¢÷Èπ¡“°¡“¬ ‡™àπ corneal melting

Õ¬à“ß¡“°®πμâÕß∑” PK ∑—Èß 2 μ“19 ¥—ßπ—Èπ®÷ß∑”‡©æ“–„π

√“¬∑’Ë„Àâ§«“¡√à«¡¡◊Õ¥’·≈–¡’≠“μ‘¥Ÿ·≈„°≈â™‘¥‡∑à“π—Èπ ¬—ß

‰¡à¡’°“√»÷°…“‡°’Ë¬«°—∫°“√„ à ICRS ·≈– BL transplanta-

tion „π§π∑’Ë¡’ mental disability ·μà§“¥«à“°“√‡°‘¥¿“«–

·∑√°´âÕπÀ≈—ßºà“μ—¥®–πâÕ¬°«à“ PK, DALK, CXL ‡π◊ËÕß®“°

μâÕß°“√°“√¥Ÿ·≈À≈—ßºà“μ—¥πâÕ¬°«à“ ·μàÕ¬à“ß‰√°Áμ“¡°Á¬—ß¡’

‚Õ°“ ‡°‘¥ ICRS ‡§≈◊ËÕπ∑–≈ÿ°√–®°μ“ÕÕ°¡“‰¥âÀ“°¡’°“√

¢¬’Èμ“‡°‘¥¢÷Èπ

8. ·º≈‡ªìπ∑’Ë°√–®°μ“

°“√¡’·º≈‡ªìπ∑’Ë°√–®°μ“„π KC ¡—°‡°‘¥®“°°“√‡°‘¥

hydrops ¡“°àÕπ ÷́Ëß DM ¡—°®–∂Ÿ°∑”≈“¬‰ª¥â«¬ æ∫«à“

®”π«π endothelial cell „π°≈ÿà¡∑’Ë‡§¬‡°‘¥ hydrops ·≈–

‰¡à‡§¬‡°‘¥‰¡à¡’§«“¡·μ°μà“ß°—π °“√∑” PK ®–¡’§«“¡‡ ’Ë¬ß

μàÕ°“√‡°‘¥ graft rejection ∑’Ë Ÿß¡“°°«à“ DALK ‡π◊ËÕß®“°

¢÷Èπ°—∫μ”·Àπàß∑’Ë¡’·º≈‡ªìπ Õ“®∑”„ÀâμâÕß∑”„°≈â limbus

¡“°¢÷Èπ ºŸâªÉ«¬°≈ÿà¡π’È¡’‚Õ°“ ∑’Ë®–¡’ corneal neovasculari-

zation À√◊Õæ∫¡’‚√§∑“ß ocular surface √à«¡¥â«¬ °“√

æ‘®“√≥“∑” DALK §«√∑” Mellesû manual dissection

‡π◊ËÕß®“° Anwarûs big-bubble technique ¡’‚Õ°“ ‡°‘¥

°“√©’°¢“¥¢Õß DM ‰¥â§àÕπ¢â“ß Ÿß

°√≥’∑’Ë¡’·º≈‡ªìπ∑’Ë°√–®°μ“∫¥∫—ß visual axis ∂◊Õ«à“

°“√∑” CXL À√◊Õ ICRS ‡ªìπ¢âÕÀâ“¡∑’Ë‰¡à§«√‡≈◊Õ°„™â„π

°“√√—°…“ ¬—ß‰¡à¡’°“√»÷°…“«‘®—¬°“√∑” CXL „π KC ∑’Ë‡§¬

‡°‘¥ hydrops ¡“°àÕπ ·μà¡’°“√»÷°…“∑” CXL „π pseudo-

phakic bullous keratopathy ∑’Ë¡’·º≈‡ªìπ∑’Ë°√–®°μ“

√à«¡¥â«¬ æ∫«à“º≈¢Õß CXL ≈¥≈ß ¥—ßπ—Èπ„π KC ∑’Ë‡§¬

hydrops °Áπà“®–¡’º≈≈¥≈ß‡™àπ‡¥’¬«°—π20  à«π BL trans-

plantation π—Èπ¬—ß‰¡à¡’°“√»÷°…“„π‡√◊ËÕßπ’È

«‘∏’°“√·≈–‡∑§π‘§ºà“μ—¥
°. Penetrating keratoplasty

PK „πªí®®ÿ∫—π ¡’°“√„™â femtosecond laser ‡ªìπ

μ—«™à«¬„π°“√μ—¥°√–®°μ“∑—Èß¢Õß graft ·≈– recipient ™à«¬

„Àâ°“√‡™◊ËÕ¡μàÕ‰¥â¥’·≈–·º≈À“¬‡√Á«¢÷Èπ
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¢. DALK

„πªí®®ÿ∫—π¡’‡∑§π‘§∑’Ëπ‘¬¡„™âÕ¬Ÿà 2 «‘∏’ §◊Õ Anwarûs big

bubble technique ·≈– Mellesû manual dissection °“√

∑” big bubble §◊Õ°“√©’¥Õ“°“»‡¢â“„π™—Èπ stroma μ√ß

μ”·Àπàß∑’Ë‡Àπ◊ÕμàÕ DM ‡æ◊ËÕ„Àâ‡°‘¥°“√·¬°™—Èπ  à«π Mellesû

manual dissection „π¢—Èπ·√°μâÕß©’¥Õ“°“»‡¢â“‰ª„π

™àÕßÀπâ“¡à“πμ“ (anterior chamber) À≈—ß®“°π—Èπ®–„™â

curved spatula §àÕ¬Ê·¬°™—Èπ‡æ◊ËÕπ”°√–®°μ“ à«πÀπâ“

ÕÕ°®“° DM ‚¥¬ª√–¡“≥§«“¡≈÷°¢Õßμ”·Àπàß∑’Ë®–·¬°

™—Èπ¥â«¬°“√¥Ÿ®“° air-endothelium interface §◊Õ √–¬–

Àà“ß√–À«à“ß spatula °—∫‡ß“¢Õß spatula ∑’Ë –∑âÕπ®“°

Õ“°“»„π anterior chamber ∂â“¬‘Ëß„°≈â°—π· ¥ß«à“‡√‘Ë¡„°≈â

DM ·≈â« „π°√≥’∑’Ë∫√‘‡«≥ peripheral cornea ∫“ß¡“°

§«√∑”¥â«¬«‘∏’ tuck-in lamellar keratoplasty §◊Õ ‡¡◊ËÕπ”

‡Õ“ à«πÀπâ“¢Õß°√–®°μ“ÕÕ°·≈â«®–∑”°“√·¬°™—Èπ°√–®°

μ“μàÕ‡æ‘Ë¡ÕÕ°‰ª (undermined) ∑“ß peripheral cornea

·≈â«π”¢Õ∫¢Õß graft  Õ¥‡¢â“‰ª„π∫√‘‡«≥∑’Ë undermined

‰«â ‡æ◊ËÕ‡æ‘Ë¡§«“¡Àπ“∫√‘‡«≥π—Èπ„Àâ¡“°¢÷Èπ

§. CXL

·μà‡¥‘¡°“√∑” CXL ®–¡’°“√¢Ÿ¥ corneal epithelium

ÕÕ°·≈â«À¬Õ¥¥â«¬ isotonic riboflavin À≈—ß®“°π—Èπ©“¬

¥â«¬√—ß ’Õ—≈μ√“‰«‚Õ‡≈μ ‡æ◊ËÕ„Àâ‡°‘¥ crosslink √–À«à“ß

‚¡‡≈°ÿ≈¢Õß§Õ≈≈“‡®π∑’ËÕ¬Ÿà„°≈â°—π  àßº≈„Àâ°√–®°μ“·¢Áß

·√ß¢÷Èπ·≈–‰¡à‚ªÉßπŸπ‡æ‘Ë¡¢÷Èπ ªí®®ÿ∫—π¡’°“√∑”„π‡∑§π‘§∑’Ë

À≈“°À≈“¬·∫∫ ‰¥â·°à accelerated crosslinking (‡æ‘Ë¡

æ≈—ßß“π¢Õß√—ß ’·μà≈¥√–¬–‡«≈“„π°“√©“¬√—ß ’≈ß) epi-on

techniques (‰¡à¢Ÿ¥™—Èπ epithelium ÕÕ°) ·≈–∑” CXL

√à«¡°—∫°“√∑” photorefractive keratectomy ·μà¬—ß‰¡à¡’

¢âÕ √ÿª«à“·∫∫‰Àπ¥’°«à“°—π

ß. Intracorneal ring segments (√Ÿª∑’Ë 1)

ICRS ‡ªìπ«— ¥ÿ√Ÿª«ß·À«π∑”®“° polymethylme-

thacrylate plastic ¡’À≈“¬‚§âß§«“¡¬“« (arc-lengths)

À≈“¬§«“¡Àπ“ ·≈–À≈“¬√Ÿª·∫∫ ÷́Ëß¡’º≈μàÕª√– ‘∑∏‘º≈

∑’Ë®–‰¥â√—∫∑—ÈßÀ¡¥ ‚¥¬®–∑”°“√ Õ¥ ICRS ‡¢â“‰ª„π™àÕß„π

‡π◊ÈÕ°√–®°μ“ (stromal tunnel) ‚¥¬ tunnel π’È “¡“√∂

 √â“ß¢÷Èπ‰¥â∑—Èß®“° manual handheld corkscrew blade

À√◊Õ„™â femtosecond laser ™à«¬ À“°„™â manual tech-

nique ¡—°‰¥â tunnels ∑’Ëμ◊Èπ ·μà∂â“„™â femtosecond laser

¡—°‰¥â tunnel ∑’Ë‰¡àÕ¬Ÿàμ√ß°≈“ß21,22 °“√∑” ICRS √à«¡°—∫

CXL §«√∑” ICRS °àÕπ·≈â«§àÕ¬μ“¡¥â«¬ CXL ‡æ◊ËÕ„Àâ

°√–®°μ“·∫π≈ß¡“°∑’Ë ÿ¥ ‡π◊ËÕß®“°À“°∑” CXL °àÕπ

°√–®°μ“®–§ßμ—«·≈â« ‡¡◊ËÕ„ à ICRS ∑”„Àâ°√–®°μ“‰¡à

 “¡“√∂·∫π≈ßμ“¡∑’Ë§“¥°“√≥å‰«â ‰¥â23,24

®. Bowmanûs layer transplantation

¢âÕ∫àß™’È„π°“√«‘π‘®©—¬ KC ∑’Ë sensitive ·≈– spe-

cific ∑’Ë ÿ¥ §◊Õ æ∫°“√©’°¢“¥‡ªìπ™‘Èπ‡≈Á°Ê¢Õß BL  àßº≈„Àâ

°√–®°μ“√Õ∫Ê ‰¡à “¡“√∂§ß√ŸªÕ¬Ÿà‰¥â „πªï §.». 2014 van

Dijk ·≈–§≥– ‰¥â§‘¥§âπ°“√„ à‡©æ“– BL ‡¢â“‰ª„π™àÕß

μ√ß°≈“ß‡π◊ÈÕ°√–®°μ“ (mid-stromal pocket) ‡æ◊ËÕ∑”„Àâ

°√–®°μ“·∫π≈ß„Àâ„°≈â‡§’¬ßª°μ‘ ‚¥¬∑’Ë‰¡à‚ªÉßπŸπÕ’°12

°“√‡μ√’¬¡ BL ‡√‘Ë¡®“°‡μ√’¬¡°√–®°μ“‰«â°—∫ artifi-

cial anterior chamber ·≈–¢Ÿ¥º‘« epithelium ÕÕ°‚¥¬„™â

surgical spears ·≈â«À¬Õ¥ Trypan blue ‡æ◊ËÕ„Àâ BL μ‘¥ ’

À≈—ß®“°π—Èπ„™â‡¢Á¡ 30-g ¢’¥‡ªìπ«ß°≈¡¢π“¥ 9-11 ¡‘≈≈‘‡¡μ√

·≈–„™â McPherson forceps §àÕ¬Ê ≈Õ° BL ÕÕ°¡“ BL

∑’Ë‰¥â®–¡â«π ·≈â«π”‰ª·™à„π 70% ‡Õ∑“πÕ≈ ‡æ◊ËÕ∑”≈“¬

epithelial cells ∑’Ëμ°§â“ßÕ¬ŸàÕÕ°‰ª ≈â“ßμàÕ¥â«¬ BSS ·≈–

‡°Á∫„π organ culture

°“√ºà“μ—¥‡√‘Ë¡¥â«¬©’¥Õ“°“»‡¢â“ anterior chamber

·≈–∑”°“√°√’¥ sclera ‡ªìπ frown-shaped ∑’Ëμ”·Àπàß

12 π“Ãî°“·≈–∑” scleral tunnel ®π≈÷°∂÷ß°√–®°μ“¥”

μàÕ¥â«¬∑”°“√·¬°™—Èπ°√–®°μ“μàÕ¥â«¬ curved spatula

„πμ”·Àπàß≈÷°√âÕ¬≈– 50 ¢Õß§«“¡Àπ“°√–®°μ“ ‚¥¬

ª√–¡“≥§«“¡≈÷°¢Õß°“√·¬°™—Èπ®“°°“√¥Ÿ air-endothe-

lium interface ‚¥¬ √â“ß„Àâ‡ªìπ stromal pocket ∑—ÈßÀ¡¥

¢Õß°√–®°μ“¥” À≈—ß®“°π—Èππ”Õ“°“»ÕÕ°®“° anterior

chamber ‡æ◊ËÕ≈¥·√ßμâ“π®“°„π anterior chamber π”

BL „ à„π surgical glide ·≈â« Õ¥‡¢â“∑“ß scleral tunnel

‡æ◊ËÕ„Àâ BL ‰ªÕ¬Ÿà„π stromal pocket ·≈–§≈’Ë BL ∑’Ë¡â«π

¥â«¬°“√„™â BSS ©’¥‡¢â“‰ª√à«¡°—∫„™â cannula ·μ–‡∫“Ê ‡¡◊ËÕ

§≈’Ë BL ‡√’¬∫√âÕ¬·≈â« °Á‡μ‘¡ BSS ‡¢â“‰ª„π anterior cham-

ber Õ’°§√—Èß
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º≈√–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√ºà“μ—¥ (visual out-
comes)

À≈—ßºà“μ—¥ PK „π advanced KC æ∫«à“ √–¥—∫°“√

¡Õß‡ÀÁπ∑’Ë¥’∑’Ë ÿ¥∑’Ë‰¡à‰¥â·°â ‰¢ (Uncorrected visual acuity,

UCVA) Õ¬Ÿà√–À«à“ß 20/50 - 20/10025-27 √–¥—∫°“√¡Õß‡ÀÁπ

∑’Ë¥’∑’Ë ÿ¥‡¡◊ËÕ·°â¥â«¬·«àπÀ√◊Õ§Õπ·∑§‡≈π å·≈â« (Best

spectacle corrected visual acuity, BSCVA) Õ¬Ÿà„π√–¥—∫

20/30 - 20-4025,28,29 ·μà√–¥—∫°“√¡Õß‡ÀÁπ¡—°‰¡à§ß∑’Ë„π√–¬–

12 ‡¥◊Õπ·√° ·≈–¡’‚Õ°“ ·¬à≈ß‡√◊ËÕ¬Ê μ“¡√–¬–‡«≈“ Pra-

manik et al. æ∫«à“®“°°“√μ‘¥μ“¡º≈À≈—ßºà“μ—¥ PK 15 ªï

„π advanced KC ¡’ BSCVA ∑’Ë¥’°«à“ 20/40  66% ¡’∑’Ë

·¬à°«à“ 20/200 Õ¬Ÿà 18.9%30 ·≈–¡—°æ∫ irregular astig-

matism ∑’ËμâÕß·°â ‰¢¥â«¬°“√„ à§Õπ·∑§‡≈π å Õ¬Ÿà 5-60%

´÷ËßÕà“π‰¥â¥’°«à“·«àπÕ¬Ÿà 1-2 ·∂«31

„π DALK À“° “¡“√∂·¬°™—Èπ°√–®°μ“‰¥â∂÷ß DM º≈

UCVA, BSCVA ·≈– —¥ à«π∑’ËμâÕß„ à§Õπ·∑§‡≈π å®–„°≈â

‡§’¬ß°—∫ PK26,37,32 º≈¢Õß DALK ·¬à°«à“ PK À“°‰¡à “¡“√∂

·¬°™—Èπ°√–®°μ“‰¥â≈÷°∂÷ß™—Èπ DM ®√‘ß À√◊Õ‡°‘¥°“√©’°¢“¥

¢π“¥„À≠à¢Õß DM √–À«à“ßºà“μ—¥

¿“¬À≈—ß°“√√—°…“¥â«¬«‘∏’ CXL6,33,34 ·≈– ICRS9,35

√–¥—∫°“√¡Õß‡ÀÁπ¡—°‰¡à‡ª≈’Ë¬π·ª≈ßÀ√◊Õ¥’¢÷Èπ 1-2 ·∂«‡∑à“π—Èπ

„π¿“¬À≈—ß¡’ ICRS √Ÿª·∫∫„À¡à‡™àπ INTACS SK, Kera-

Ring  “¡“√∂∑”„Àâ°√–®°μ“·∫π≈ß‰¥â¡“°°«à“‡¥‘¡ ·μà

√–¥—∫°“√¡Õß‡ÀÁπ¬—ß§ß‡æ‘Ë¡¢÷Èπ‡æ’¬ß 1-2 ·∂«‡À¡◊Õπ‡¥‘¡

BL transplantation π—Èπ BSCVA ¥’¢÷Èπ 1-2 ·∂« ·μà

BCVA ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ™à«¬„Àâ°√–®°μ“·∫π≈ß ∑”„Àâ

 “¡“√∂„ à§Õπ·∑§‡≈π å‰¥â ∫“¬¢÷Èπ·≈–™à«¬À¬ÿ¥°“√‚ªÉß

πŸπ‡æ‘Ë¡¢÷Èπ¢Õß°√–®°μ“11,12

Refractive outcomes
„πºŸâªÉ«¬ KC ∑’Ë¡’¿“«– “¬μ“ —Èπ∂÷ß·¡â«à“®–‰¥â√—∫°“√

√—°…“¥â«¬«‘∏’°“√ºà“μ—¥·°â ‰¢∑’Ë°√–®°μ“·≈â«°Áμ“¡ ¡—°æ∫¡’

¿“«– “¬μ“ —ÈπÀ≈ß‡À≈◊ÕÕ¬Ÿà‡π◊ËÕß®“° “¬μ“ —Èπ∑’Ë‡°‘¥¢÷Èπ‰¡à

‰¥â‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß°√–®°μ“Õ¬à“ß‡¥’¬« ·μà¡—°æ∫

√à«¡°—∫°“√¡’¿“«–≈Ÿ°μ“¬“«¡“°°«à“§πª°μ‘¥â«¬36

À≈—ß°“√√—°…“¥â«¬«‘∏’ PK æ∫¡’ “¬μ“‡Õ’¬ß‰¥â∫àÕ¬

‡©≈’Ë¬∑’Ë 3-5 D ∫“ß§√—ÈßÕ“®¡“°∂÷ß 10 D29,31,37 §à“ “¬μ“

‡Õ’¬ß®–‡ª≈’Ë¬π·ª≈ß‰ªμ“¡°“√μ—¥‰À¡®πÀ≈—ßμ—¥‰À¡À¡¥

·≈â«®–æ∫«à“ “¬μ“‡√‘Ë¡¡’°“√§ß∑’Ë„π™à«ß√–¬–‡«≈“Àπ÷Ëß ·≈–

μàÕ¡“®–æ∫«à“ºŸâªÉ«¬ à«π„À≠à®–‡√‘Ë¡°≈—∫¡“¡’ “¬μ“‡Õ’¬ß

¡“°¢÷ÈπÕ’°®“° donor-recipient misalignment À√◊Õ°“√

°≈—∫‡ªìπ´È”¢Õß‚√§‡¥‘¡

√Ÿª∑’Ë 1  Intracorneal ring segments (Ferrara ring)
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À≈—ß∑” CXL æ∫«à“∑”„Àâ “¬μ“‡Õ’¬ß‡ª≈’Ë¬π·ª≈ß

‡æ’¬ß‡≈Á°πâÕ¬  à«π„À≠à < 0.5 D5,38 ‚¥¬¡’§à“∑’Ë‰¡à·πàπÕπ

 à«π ICRS  “¡“√∂≈¥ “¬μ“‡Õ’¬ß∑’Ë‡°‘¥®“°°√–®°

μ“‰¥â 1-3 D ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß ICRS ·≈–√–¬–¢Õß‚√§

·μà‰¡à “¡“√∂∫Õ°‰¥âÕ¬à“ß·πàπÕπ ·≈–°“√‡ª≈’Ë¬π·ª≈ß

§à“ “¬μ“ (refraction) ®–‡ÀÁπº≈™—¥‡®π∑’Ë™à«ß 6-12 ‡¥◊Õπ

À≈—ßºà“μ—¥ À≈—ß®“° 1 ªï®÷ß®–§àÕ¬Ê §ß∑’Ë10,39,40

BL transplantation ¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑’Ë™—¥‡®π ·μà¡’

·π«‚πâ¡∑’Ë®–∑”„Àâ‡°‘¥ “¬μ“¬“«‡≈Á°πâÕ¬ (hyperopic

shift) ®“°°“√∑’Ë°√–®°μ“·∫π≈ß ·≈–‰¡à‰¥â¡’º≈∑”„Àâ§à“

 “¬μ“‡Õ’¬ß‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠11,12

Topographic outcomes
°“√∑” PK ¢—Èπμâπ “¡“√∂ª√–‡¡‘π corneal curva-

ture ®“° ¢π“¥∑’Ë·μ°μà“ß°—π√–À«à“ß graft ·≈– recipient

‚¥¬∂â“ graft ¢π“¥„À≠à°«à“ recipient 0.5 mm §à“ K À≈—ß

ºà“μ—¥‡©≈’Ë¬Õ¬Ÿà∑’Ë 45.5 D ·μà∂â“¢π“¥ graft ·≈– recipient

‡∑à“°—π §à“ K À≈—ßºà“μ—¥‡©≈’Ë¬Õ¬Ÿà∑’Ë 42.5 D27,28,37  à«πÀ≈—ß

®“°∑” DALK π—Èπ §à“ K ¡—°®–¡“°°«à“ PK ∑’Ë„™â graft

¢π“¥‡¥’¬«°—πÕ¬Ÿà 2 D Õ“®‡°‘¥®“°°“√∑” PK ®–∑”„Àâ‡°‘¥

anterior chamber ·§∫≈ß41-43

CXL  àßº≈„Àâ°√–®°μ“·∫π≈ß §à“ K ≈¥≈ß 1-2 D

®–¢÷Èπ°—∫§«“¡√ÿπ·√ß¢Õß KC °àÕπ∑” CXL ‚¥¬„π ad-

vanced KC ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¡“°°«à“ KC ∑’Ë¡’§«“¡

√ÿπ·√ßπâÕ¬8,24,33,34

ICRS ¡’À≈“¬√Ÿª·∫∫ ‰¥â·°à INTACS SK, KeraRing,

Ferrara ring, MyoRing ´÷Ëß∑ÿ°√Ÿª·∫∫π—Èπ À“°¬‘Ëß¡’ inter-

nal diameters ‡≈Á°·≈–¬‘Ëß«“ß„°≈â®ÿ¥»Ÿπ¬å°≈“ß¢Õß°√–®°

μ“ ®–¬‘Ëß àßº≈„Àâ°√–®°μ“·∫π≈ß¡“°¢÷Èπ ́ ÷Ëß “¡“√∂≈¥§à“

K ≈ß‰¥â 2-9 D ‚¥¬‰¡à¡’√Ÿª·∫∫„¥∑’Ëæ‘ Ÿ®πå·≈â««à“‰¥âº≈¥’°«à“

√Ÿª·∫∫Õ◊Ëπ26,44,45,59

BL transplantation  àßº≈„Àâ°√–®°μ“·∫π≈ß ‚¥¬

‡¡◊ËÕ‡°‘¥·º≈‡ªìπ∫√‘‡«≥ BL ∑’Ë Õ¥‡¢â“‰ª„π™—Èπ stroma  àß

º≈„Àâ‡°‘¥·√ß¥÷ß„Àâ°√–®°μ“∑’Ë‚ªÉßπŸπ°≈—∫‡¢â“ Ÿà√Ÿª√à“ßª°μ‘

¡“°∑’Ë ÿ¥  “¡“√∂≈¥ simulated K ª√–¡“≥ 5 D ·≈–

≈¥§à“ Kmax ‰¥â 5-7 D ‚¥¬®–‡ÀÁπº≈¿“¬„π 1 ‡¥◊ÕπÀ≈—ß

ºà“μ—¥ ·≈–º≈¬—ß§ß∑’Ë‡¡◊ËÕμ‘¥μ“¡Õ“°“√‡ªìπ‡«≈“ 2 ªï11,12

°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚√§¿“¬À≈—ß°“√√—°…“
¿“¬À≈—ß PK ·≈– DALK ¬—ß¡’°“√‚§âß‚ªÉßπŸπ‡æ‘Ë¡¢÷Èπ‰¥â

 —ππ‘…∞“π«à“‡°‘¥‰¥â®“° ¡’°“√‚ªÉßπŸπ®“°¢Õ∫°√–®°μ“∑’Ë

‡À≈◊ÕÕ¬Ÿà¢Õß recipient ‡¥‘¡ °“√°≈—∫‡ªìπ´È”¢Õß‚√§∫π

°√–®°μ“∑’Ëπ”¡“‡ª≈’Ë¬π∂à“¬ À√◊Õ graft ∑’Ëπ”¡“‡ª≈’Ë¬ππ—Èπ

‡ªìπ KC46,47 °“√‚ªÉßπŸπ¢÷ÈπÕ’°§√—Èß¡’‚Õ°“ ‡°‘¥¢÷Èπ‰¥â‡√Á«À≈—ß∑”

DALK ¡“°°«à“ PK ‡π◊ËÕß®“°¡’ à«π¢Õß°√–®°μ“∑’Ë‡ªìπ‚√§

‡À≈◊ÕÕ¬Ÿà¡“°°«à“ PK48

CXL ‡æ‘Ëß¡’μÕπªï §.». 2006 ®÷ß‰¡à¡’°“√μ‘¥μ“¡º≈„π

√–¬–¬“« ·μà‡∑à“∑’Ë¡’√“¬ß“π 90%  “¡“√∂À¬ÿ¥°“√‚ªÉßπŸπ

‡æ‘Ë¡¢÷Èπ‰¥â7,49,50 ¡—°æ∫„π√“¬∑’ËÕ“¬ÿ¡“°°«à“ 35 ªï, Kmax

> 58 D, ·≈–„π√“¬∑’Ë¡’°“√À¬Õ¥¥â«¬ hypotonic ribofla-

vin °àÕπ©“¬√—ß ’ 8,50

À≈—ß„ à ICRS ∫√‘‡«≥μ√ß°≈“ß¢Õß°√–®°μ“¬—ß¡’°“√

∫“ß≈ß‡√◊ËÕ¬Ê ‡ªìπº≈¡“®“°°√–®°μ“∂Ÿ°¬◊¥‚¥¬ ICRS ·μà

°Á‰¡à‰¥â· ¥ß∂÷ß‚√§·¬à≈ß51 „π mild ∂÷ß moderate KC π—Èπ

‰¥âº≈‡™àπ‡¥’¬«°—∫ CXL §◊Õ  “¡“√∂À¬ÿ¥°“√‚ªÉßπŸπ‰¥â√âÕ¬

≈– 90 ÷́Ëß¡—°æ∫„π√“¬∑’Ë Kmax < 47 D35,39

BL transplantation ‡√‘Ë¡¡’°“√ºà“μ—¥„πªï §.». 2014

´÷Ëß “¡“√∂À¬ÿ¥°“√‚ªÉßπŸπ¡“°¢÷Èπ¢Õß°√–®°μ“‰¥â√âÕ¬≈– 90

∂÷ß·¡â‡°◊Õ∫∑ÿ°√“¬®–¡’ Kmax > 70 D11,12

°“√„ à§Õπ·∑§‡≈π å (Contact lens tolerance)
°“√∑’Ë®–∑πμàÕ°“√„ à§Õπ·∑§‡≈π å‰¥âÀ√◊Õ‰¡à ‰¡à‰¥â

¢÷ÈπÕ¬Ÿà°—∫ central corneal curvature ·μà¢÷ÈπÕ¬Ÿà°—∫ peri-

pheral clearance ·≈– °“√∑’Ë¢Õ∫‡≈π å¡’°“√‡ ’¬¥ ’°—∫

‡ª≈◊Õ°μ“ À≈—ß®“° PK ·≈â« √âÕ¬≈– 90  “¡“√∂∑πμàÕ°“√

„ à§Õπ·∑§‡≈π å ·≈–„ à‰¥â‡©≈’Ë¬ 9-12 ™—Ë«‚¡ßμàÕ«—π52 ‰¡à¡’

°“√»÷°…“°“√„ à§Õπ·∑§‡≈π åÀ≈—ß∑” DALK ·μà§“¥«à“

πà“®–„ à‰¥âßà“¬°«à“ PK ‡π◊ËÕß®“° DALK ®–∑”„Àâ central

corneal curvature π—Èπ steep ®÷ß≈¥ peripheral touch

„π√–¬–·√°À≈—ß∑” CXL Õ“®®–‰¡à ¡§«√„ à§Õπ·∑§

‡≈π å·∫∫·¢Áß ‡π◊ËÕß®“° àßº≈„Àâ‡°‘¥ °“√¢“¥ÕÕ°´‘‡®π

(hypoxia) ¢Õß™—Èπ epithelium ¡’°“√μ“¬¢Õß keratocyte
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(apoptosis) ·≈–μ“¡¡“¥â«¬°√–®°μ“¢ÿàπ ·μà„π√–¬–¬“«

°“√∑” CXL ®– àßº≈„Àâ “¡“√∂„ à§Õπ·∑§‡≈π å‰¥âßà“¬¢÷Èπ

 à«π ICRS π—Èπ √âÕ¬≈– 60-100  “¡“√∂∑πμàÕ°“√„ à

§Õπ·∑§‡≈π å·∫∫·¢ÁßÀ≈—ß∑”‰¥â 31 ∑ÿ°√“¬∑’Ë∑” BL trans-

plantation  “¡“√∂„ à scleral contact lens11,12

¿“«–·∑√°´âÕπ
°. ªí≠À“∑’Ëº‘«°√–®°μ“ (ocular surface effects)

∑—Èß PK ·≈– DALK  àßº≈∑”„Àâ ocular surface ·¬à

≈ß ‡π◊ËÕß®“°¡’°“√μ—¥‡π◊ÈÕ°√–®°μ“·≈–‡ âπª√– “∑„π‡π◊ÈÕ

°√–®°μ“ ¡’°“√‡¬Á∫·º≈ ®÷ß‡ ’Ë¬ßμàÕ¿“«–·∑√°´âÕπ∑’Ë‡°‘¥

®“°‰À¡‡¬Á∫μà“ßÊÕ’°¥â«¬

CXL ¡’°“√¢Ÿ¥º‘«°√–®°μ“ÕÕ° ®÷ß∑”≈“¬μàÕ sub-

epithelial nerve plexus ‡ ’Ë¬ßμàÕ°“√‡°‘¥ neurotrophic

keratitis ·≈–À“°À≈—ß∑” CXL ¡’°“√„ à§Õπ·∑§‡≈π å·∫∫

π‘Ë¡®–‡æ‘Ë¡‚Õ°“ ‡°‘¥·º≈μ‘¥‡™◊ÈÕ∑’Ë°√–®°μ“·≈– corneal

melting μ“¡¡“

ªí≠À“∑’Ë‡°‘¥®“°°“√„ à ICRS ¡—°æ∫‡¡◊ËÕ ICRS Õ¬Ÿà

„πμ”·Àπàß∑’Ëμ◊Èπ‡°‘π‰ª ®÷ß°¥∫√‘‡«≥‡π◊ÈÕ°√–®°μ“∑’ËÕ¬Ÿà

‡Àπ◊ÕμàÕ ICRS ®÷ß‡°‘¥‡π◊ÈÕ°√–®°μ“¢“¥ÕÕ°´‘‡®π·≈–μ“¡

¡“¥â«¬°“√‡°‘¥‡ âπ‡≈◊Õ¥ßÕ°„À¡à, °“√‡°‘¥·º≈∂≈Õ° È́”Ê

(recurrent erosion), corneal melting, ICRS ∑–≈ÿ™—Èπ

º‘«°√–®°μ“¢÷Èπ¡“1,2,3

BL transplantation °àÕ„Àâ‡°‘¥ªí≠À“∑’Ëº‘«°√–®°μ“

πâÕ¬ ‡π◊ËÕß®“°°“√ºà“μ—¥‰¡à‰¥â¬ÿàß‡°’Ë¬«°—∫º‘«°√–®°μ“·≈–

‰¡à¡’°“√‡¬Á∫∑’Ëº‘«°√–®°μ“11,12

¢. ªØ‘°‘√‘¬“μàÕμâ“π°√–®°μ“ (graft rejection) ·≈–

°“√‡ª≈’Ë¬π°√–®°μ“≈â¡‡À≈« (graft failure)

„π°“√‡ª≈’Ë¬π°√–®°μ“·∫∫ PK Õ“®æ∫¿“«–≈â¡‡À≈«

μ—Èß·μà√–¬–·√°¢Õß°“√ºà“μ—¥ (primary graft failure) ‰¥â

∫â“ß ‚Õ°“ ∑’Ë®–‡°‘¥ allograft rejection ®–æ∫‰¥â∫àÕ¬°«à“

§◊Õ√âÕ¬≈– 13-31 ¿“¬„π 3 ªï·√°À≈—ßºà“μ—¥ (√–¬–‡«≈“

‡©≈’Ë¬∑’Ë‡°‘¥§◊Õ 8-15 ‡¥◊Õπ) ªí®®—¬‡ ’Ë¬ß‰¥â·°à ¢π“¥¢Õß

graft ®”π«π§√—Èß∑’Ë‡ª≈’Ë¬π°√–®°μ“ °“√¡’‡ âπ‡≈◊Õ¥ßÕ°„À¡à

∫√‘‡«≥¢Õ∫°√–®°μ“ ·≈–¬—ß¡’ªí®®—¬∫“ßÕ¬à“ß∑’Ë§“¥«à“πà“®–

‡ªìπªí®®—¬‡ ’Ë¬ß‡™àπ°—π ‰¥â·°à ‰À¡À≈«¡ ‡ªìπ¿Ÿ¡‘·æâ μâÕÀ‘π

‡§¬ºà“μ—¥‡ª≈’Ë¬π°√–®°μ“„πμ“Õ’°¢â“ßÀπ÷Ëß¿“¬„π 1 ªï

°àÕπÀπâ“π’È 53,54 ´÷Ëß graft rejection  “¡“√∂§«∫§ÿ¡‰¥â¥â«¬

 ‡μ’¬√Õ¬¥å æ∫¡’‡æ’¬ßπâÕ¬°«à“ 10% ∑’Ë‡°‘¥ graft failure

μ“¡¡“55  à«π„π DALK ‡ªìπ°“√‡ª≈’Ë¬π™—Èπ°√–®°μ“‡©æ“–

¥â“πÀπâ“®÷ßæ∫ graft rejection ·≈– graft failure πâÕ¬

°«à“°“√∑” PK BL π—Èπ‡ªìπ™—Èπ∑’Ë‰¡à¡’‡´≈≈å∑’Ë¡’™’«‘μ ®÷ß‰¡àπà“

®–°√–μÿâπ„Àâ‡°‘¥ graft rejection „πªí®®ÿ∫—π¬—ß‰¡àæ∫√“¬ß“π

graft rejection À√◊Õ graft failure11,12

§. °“√©’°¢“¥¢Õß™—Èπ Descemet membrane

(DM perforation)

DM perforation ‡ªìπ¿“«–·∑√°´âÕπ∑’Ëæ∫‰¥â∫àÕ¬„π

DALK ÷́Ëßæ∫‰¥â√âÕ¬≈– 0-5031 À“° DM ∑’Ë©’°¢“¥¡’¢π“¥

°«â“ß §«√æ‘®“√≥“‡ª≈’Ë¬π™π‘¥°“√ºà“μ—¥‡ªìπ PK ‡æ◊ËÕªÑÕß°—π

°“√‡°‘¥°√–®°μ“∫«¡‡√◊ÈÕ√—ß (Persistent corneal edema)

·≈–™àÕßÀπâ“¡à“πμ“ Õß™—Èπ (Double anterior chamber)

°“√„ à ICRS Õ“®®–∑”„Àâ‡°‘¥ DM perforation ‰¥â

ª√–¡“≥√âÕ¬≈– 5 ‚¥¬‡©æ“–„π√“¬∑’Ë¡’°√–®°μ“∫“ß·≈–

§à“ corneal curvature  Ÿß56,57 °“√∑’Ë DM perforation

 “¡“√∂‡°‘¥‰¥â∑—Èß„π√–À«à“ßºà“μ—¥·≈–À≈—ßºà“μ—¥‡ªìπ‡«≈“

π“π®“°°“√∑’Ë¢¬’Èμ“Õ¬à“ß√ÿπ·√ß®π‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢Õß

ICRS ‰ª·∑ß∑–≈ÿ DM  à«π„π BL transplantation °Á

 “¡“√∂∑”„Àâ‡°‘¥ DM perforation ‰¥â√âÕ¬≈– 4-9 ‚¥¬

‡©æ“–„π√“¬∑’Ë¡’°√–®°μ“∫“ß·≈–§à“ corneal curvature  Ÿß

‡™àπ‡¥’¬«°—π11,12

ß. μâÕÀ‘π
°“√∑” PK „π advanced KC æ∫¡’§«“¡¥—πμ“ Ÿß

À≈—ßºà“μ—¥‰¥â√âÕ¬≈– 75 ·μà‚¥¬ à«π„À≠à‡¡◊ËÕ≈¥§«“¡∂’Ë°“√

„™â¬“ ‡μ’¬√Õ¬¥å§«“¡¥—π≈Ÿ°μ“¡—°®–°≈—∫ Ÿà ¿“«–ª°μ‘ ¡’

‡æ’¬ß√âÕ¬≈– 6-15 ‡∑à“π—Èπ∑’ËμâÕß‰¥â√—∫°“√√—°…“ „π DALK

·≈– BL transplantation ®–æ∫ªí≠À“§«“¡¥—πμ“ ŸßπâÕ¬

°«à“ PK ‡π◊ËÕß®“°¡’°“√„™â¬“ ‡μ’¬√Õ¬¥åπâÕ¬°«à“32,58

‚¥¬ √ÿª°“√√—°…“ advanced KC ¡’·π«‚πâ¡∑’Ë®–

√—°…“¥â«¬«‘∏’ PK ·≈– DALK πâÕ¬≈ß ‡æ√“–«‘∏’°“√¥—ß°≈à“«

 “¡“√∂∑”„Àâ‡°‘¥¿“«–·∑√° ấÕπ∑’Ëº‘«°√–®°μ“ ªí≠À“∑’Ë
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‡°‘¥®“°‰À¡‡¬Á∫ allograft rejection §«“¡¥—πμ“ Ÿß ‡ªìπμâπ

„πªí®®ÿ∫—π®÷ß¡’°“√√—°…“¥â«¬«‘∏’ CXL, ICRS ·≈–∑’Ë≈à“ ÿ¥ §◊Õ

BL transplantation π”¡“„™â¡“¢÷Èπ ´÷Ëß«‘∏’¥—ß°≈à“« “¡“√∂

∑”„Àâ°√–®°·∫π≈ß‚¥¬‰¡à¡’°“√‚ªÉßπŸπ‡æ‘Ë¡¢÷Èπ ‰¡à¡’·º≈∑’Ë

º‘«°√–®°μ“ ‰¡à¡’‰À¡‡¬Á∫ ·≈–‰¡àμâÕß„™â ‡μ’¬√Õ¬¥å„π√–¬–

¬“« ¥—ßπ—Èπ°“√ºà“μ—¥¥â«¬«‘∏’°“√¥—ß°≈à“«Õ“®®–π”‰ª„™â„π

°“√√—°…“ advanced KC Õ¬à“ß·æ√àÀ≈“¬μàÕ‰ª
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Ocular Syphilis

¥≈ƒ¥’ »‘√‘π‘≈, æ.∫.

Review Article /∫∑øóôπøŸ«‘™“°“√

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

´‘øî≈‘ ‡ªìπ‚√§μ‘¥μàÕ∑’Ë‡°‘¥®“°·∫§∑’‡√’¬ spirochete

™◊ËÕ Treponema pallidum ‚¥¬μ‘¥μàÕºà“π∑“ß‡æ» —¡æ—π∏å

·≈–®“°·¡à Ÿà≈Ÿ°√–À«à“ßμ—Èß§√√¿å ª√–‡∑»‰∑¬¡’Õÿ∫—μ‘°“√≥å

¢Õß°“√μ‘¥‡™◊ÈÕ´‘øî≈‘ ¡“°¢÷Èπ„π°≈ÿà¡™“¬√—°™“¬‡™àπ‡¥’¬«°—∫

„πμà“ßª√–‡∑»1

Clinical manifestations
Primary syphilis √–¬–øí°μ—«À≈—ß®“°‰¥â√—∫‡™◊ÈÕ

ª√–¡“≥ 10-90 «—π ¡’≈—°…≥–‡ªìπ·º≈√‘¡·¢Áß (chancre)

‰¡à‡®Á∫ ¢÷Èπ„π∫√‘‡«≥∑’Ë¡’‡™◊ÈÕΩíßμ—« ‰¥â·°à∫√‘‡«≥Õ«—¬«–‡æ»

√Õ∫∑«“√Àπ—° „π™àÕßª“° √‘¡Ωïª“° À“¬‰ª‰¥â‡Õß‚¥¬‰¡à‰¥â

√—∫°“√√—°…“ „™â‡«≈“ 4-8  —ª¥“Àå

Secondary syphilis ‡°‘¥μ“¡À≈—ß primary syphi-

lis ª√–¡“≥ 4-10  —ª¥“Àå æ∫‡ªìπº◊Ëπμ“¡ΩÉ“¡◊ÕΩÉ“‡∑â“ (dif-

fuse maculopapular rash) ‰¥â¡“°°«à“√âÕ¬≈– 702 √–¬–π’È

¡’°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ‡¢â“°√–· ‚≈À‘μ ∑”„Àâ¡’Õ“°“√

· ¥ß„πμ“ √–∫∫ª√– “∑ ·≈–√–∫∫∑“ß‡¥‘πÕ“À“√‰¥â ‚¥¬

æ∫«à“¡’ ocular syphilis „π√–¬–π’È ‰¥âª√–¡“≥√âÕ¬≈– 103

Latent syphilis π—∫®“°™à«ß∑’Ë secondary syphilis

manifestations À“¬‰ª®π°√–∑—Ëß√—°…“À“¬À√◊Õ‡°‘¥ tertiary

syphilis √–¬–π’È·∫àß‡ªìπ early latent §◊Õ¡’°“√ relapse

¢Õß‚√§¿“¬„π 1 ªï À≈—ß®“° initial infection À√◊Õ late

latent §◊Õ°“√ relapse ¢Õß‚√§‡°‘¥À≈—ß®“° 1 ªï ª√–¡“≥

1 „π 3 ¢Õß latent syphilis æ—≤π“‡ªìπ tertiary syphilis

μàÕ‰ª3,4

Tertiary syphilis ·∫àß‡ªìπ benign localized gra-

nulomatous reaction (Gumma) À√◊Õ severe diffused

inflammation involve cardiovascular ·≈– CNS sys-

tem

ë Benign tertiary syphilis æ∫ Gumma ÷́Ëß‡ªìπ

granulomatous inflammation ∑’Ë‡°‘¥∫√‘‡«≥º‘«Àπ—ß·≈–

mucous membrane æ∫‰¥â∑ÿ° à«π¢Õß√à“ß°“¬√«¡∑—Èß

choroid ·≈– iris

ë Cardiovascular syphilis ‡°‘¥®“°¡’ obliterated

endateritis ¢Õß™—Èπ vasa vasorum „π aorta ∑”„Àâ‡°‘¥

aortitis, aortic aneurysm, aortic valve insufficiency,

narrowing of coronary ostia

ë Neurological syphilis ‰¥â·°à

- Meningovascular syphilis ‡ªìπº≈®“°°“√

Õÿ¥μ—π¢Õß‡ âπ‡≈◊Õ¥‡π◊ËÕß¡“®“° small vessel endarteri-

tis ∑”„Àâ‡°‘¥ stroke syndrome, seizure

- Parenchymatous syphilis ‡ªìπ postinflam-

matory neuronal degeneration ‰¥â·°à general paresis,

tabes dorsalis, optic atrophy, Argyll Robertson pupil
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°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√
‡π◊ËÕß®“°ÀâÕßªØ‘∫—μ‘°“√‰¡à “¡“√∂‡æ“–‡™◊ÈÕ Trepo-

nema pallidum ‰¥â ¥—ßπ—Èπ°“√μ√«®®÷ßμâÕßÕ“»—¬ 2 °√–∫«π

°“√ ‰¥â·°à direct examination ·≈– serodiagnosis

Direct examination
‰¥â·°à dark field microscopy, silver staining,

immunofluorescence staining ‚¥¬ ‘Ëß àßμ√«®∑’Ë‡À¡“–

 ¡‡°Á∫‰¥â®“° ·º≈√‘¡·¢Áß mucous patch À√◊Õ lymph

node aspiration

Serologic diagnosis
·∫àß‡ªìπ 2 ª√–‡¿∑ ‰¥â·°à nontreponemal ·≈–

treponemal test

ë Nontreponemal test ‰¥â·°à RPR (Rapid plasma

reagin) VDRL (Venereal disease research laboratory)

‡ªìπ°“√μ√«® Õ∫ antibody μàÕ mammalian membrane

cardiolipin ´÷Ëß‡°‘¥®“°°“√μÕ∫ πÕßμàÕ‡™◊ÈÕ´‘øî≈‘  ‚¥¬¡’

sensitivity ‡æ’¬ß√âÕ¬≈– 70 „π™à«ß late latent À√◊Õ ter-

tiary stage5 ·≈–æ∫ false positive ‰¥â„π°≈ÿà¡‚√§ colla-

gen vascular disease

Prozone phenomenon §◊Õ ¿“«–∑’Ë¡’ antibody ¡“°

‡°‘π®π√∫°«π antigen-antibody network ÷́Ëß®”‡ªìπ

 ”À√—∫°“√‡ÀÁπ positive flocculation ∑”„Àâ‡°‘¥º≈ false

negative „π nontreponemal test æ∫‰¥â„π∑ÿ°√–¬–¢Õß

´‘øî≈‘  ·≈–‡¡◊ËÕ‡≈◊Õ¥‰¥â√—∫°“√‡®◊Õ®“ß®–„Àâº≈ positive ‡™àπ

ª°μ‘

RPR ·≈– VDRL ¡’ª√–‚¬™πå„π°“√™à«¬«‘π‘®©—¬

√–¬–¢Õß‚√§·≈–μ‘¥μ“¡°“√√—°…“ ‚¥¬∑—Ë«‰ª®–æ∫«à“ VDRL/

RPR titer ≈¥≈ßÕ¬à“ß√«¥‡√Á«À≈—ß‰¥â√—∫°“√√—°…“∑’Ë∂Ÿ°μâÕß

‚¥¬®–≈¥≈ß 4 ‡∑à“¿“¬„π√–¬–‡«≈“ 3-4 ‡¥◊Õπ 8 ‡∑à“¿“¬

„π 6-8 ‡¥◊Õπ ·≈– primary syphilis ∑’Ë‰¥â√—∫°“√√—°…“∂Ÿ°

μâÕß®–¡’ antibody titer ≈¥≈ß¡“°®πμ√«®‰¡àæ∫‰¥â¿“¬„π

1  ªï5

ë Treponemal test ‰¥â·°à Fluorescent trepone-

mal antibody absorption test (FTA-ABS) ·≈– Tre-

ponema pallidum particle agglutination test (TPPA)

À√◊Õ Treponema pallidum hemagglutination test (TPHA)

‡ªìπ°“√ test antibody μàÕμ—«‡™◊ÈÕ T. pallidum ‚¥¬μ√ß

‚¥¬ sensitivity ·≈– specificity ¢Õß treponemal ·≈–

nontreponemal test ¡’§«“¡·μ°μà“ß°—πμ“¡√–¬–¢Õß‚√§

¥—ßμ“√“ß∑’Ë 1

»Ÿπ¬å§«∫§ÿ¡‚√§μ‘¥μàÕ„π À√—∞Õ‡¡√‘°“ (Center for

Disease Control and Prevention, USA) ·π–π”„Àâ

‡ª≈’Ë¬π¡“„™â EIA (Enzyme immunoassay) ·≈– CIA

(Chemiluminescence immunoassay) ‡ªìπ≈”¥—∫·√°

„π°“√§—¥°√Õß ‡π◊ËÕß®“°¡’ sensitivity  Ÿß specificity μË”

 “¡“√∂μ√«®æ∫ IgM antibodies „π early syphilis ‰¥â

πÕ°®“°π’È‡ªìπ°“√μ√«®‚¥¬„™â‡§√◊ËÕß (automated) ∑”„Àâ

≈¥√–¬–‡«≈“·≈–·√ßß“π√«¡∑—Èßª√–À¬—¥§à“„™â®à“¬°√≥’∑’Ë

μâÕß°“√μ√«®ª√‘¡“≥¡“° À“°º≈ positive ®“°°“√μ√«®

 Õ∫¥â«¬ EIA/CIA ®–π”¡“μ√«® Õ∫¥â«¬ nontreponemal

test (VDRL/RPR) μàÕ ∂â“ positive ‡ªìπ°“√¬◊π¬—π«à“

‡§¬μ‘¥‡™◊ÈÕ·πàπÕπ·μàÀ“° negative Õ“®‡ªìπ°≈ÿà¡ late la-

tent À√◊Õ tertiary syphilis ‰¥â ®÷ßμ√«®¥â«¬ treponemal

test (TPPA/ TPHA/ FTA-ABS) μàÕ ∂â“¬—ß„Àâº≈ negative

·ª≈«à“πà“®–‰¡à‡§¬μ‘¥‡™◊ÈÕ ¥—ß· ¥ß„π·ºπº—ß∑’Ë 1

Ocular manifestation of syphilis
Ocular syphilis ‡°‘¥‰¥â„π∑ÿ°√–¬–¢Õß‚√§ ‚¥¬´‘øî≈‘ 

‰¥â™◊ËÕ«à“‡ªìπ the great masquerader ¡’°“√Õ—°‡ ∫‰¥â„π

∑ÿ° à«π¢Õßμ“ ‡π◊ËÕß®“°¡’Õ“°“√· ¥ß∑’Ë‡À¡◊Õπ°—∫‚√§μà“ßÊ

‰¥â¡“°¡“¬ ∑”„Àâ ‰¥â√—∫°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë∂Ÿ°μâÕß

≈à“™â“Õ¬Ÿà∫àÕ¬§√—Èß

Õ“°“√· ¥ß∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥¢Õß ocular syphilis §◊Õ

uveitis ‡°‘¥‰¥â‡√Á«¿“¬„π 6  —ª¥“ÀåÀ≈—ß primary infection7

‡°‘¥‰¥â∑—Èß anterior/ posterior/ panuveitis/ intermediate

uveitis æ∫∑—Èß granulomatous ·≈– nongranulomatous

anterior uveitis Õ“°“√· ¥ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥¢Õß posterior

uveitis §◊Õ chorioretinitis7  Gass ·≈–§≥– ‰¥âπ”‡ πÕ

≈—°…≥–¢Õß ocular syphilis „π secondary stage æ∫

«à“¡’°“√Õ—°‡ ∫„π™—Èπ¢Õß choroid ·≈– RPE complex

‚¥¬¡’≈—°…≥–∑’Ëμ√«®æ∫‰¥â§◊Õ large, yellowish, placoid

lesion ∫√‘‡«≥ juxtapapillary ·≈– posterior pole ‡√’¬°
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√Ÿª∑’Ë 3 SD-OCT · ¥ß improvement ¢Õß hyperreflectivity nodule ·≈– ellipsoid layer À≈—ß°“√√—°…“ 2 ‡¥◊Õπ

√Ÿª∑’Ë 1 · ¥ß®Õª√– “∑μ“¢ÕßºŸâªÉ«¬ ocular syphilis „π secondary syphilis : vitritis, dilated
veins, perivascular sheathing, posterior placoid chorioretinitis

√Ÿª∑’Ë 2 SD-OCT ¢ÕßºŸâªÉ«¬√–¬– secondary syphilis ∑’Ë¡’ acute syphilitic posterior placoid chorioretinitis · ¥ß
hyperreflectvity nodule on RPE complex  ·≈– disruption of correlated ellipsoid layer
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«à“ acute syphilitic posterior placoid chorioretinitis8

´÷Ëß‡¡◊ËÕμ√«®¥â«¬ spectral domain OCT ®–æ∫≈—°…≥–

¥—ßμàÕ‰ªπ’È 9

ë thickening and hyperreflective nodularity of

the choroid-RPE complex

ë focal disruption of underlying photorecep-

tor in ellipsoid layer

ë reversible with treatment +/- persistent subtle

abnormality

Congenital syphilis æ∫¡’°“√Õ—°‡ ∫„πμ“‰¥âμ—Èß·μà

·√°§≈Õ¥®π∂÷ß√–¬–À≈“¬ ‘∫ªï ‰¥â·°à uveitis, interstitial

keratitis, optic neuritis, glaucoma, congenital cata-

ract, retinal vasculitis ·≈– multifocal chorioretinitis

´÷Ëß‡ªìπÕ“°“√· ¥ß∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„π early congenital

infection μ√«®æ∫≈—°…≥– salt and pepper appearance

Nonulcerative stromal interstitial keratitis ‡ªìπ

Õ“°“√· ¥ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„π late congenital syphilis ∑’Ë

‰¡à‰¥â√—∫°“√√—°…“ ‚¥¬æ∫‰¥â¡“°°«à“√âÕ¬≈– 50 ‡™◊ËÕ«à“‡°‘¥

®“° allergic response μàÕ‡™◊ÈÕ T. pallidum „π cornea

ºŸâªÉ«¬®–¡’°“√¡Õß‡ÀÁπ≈¥≈ß∂÷ß√–¥—∫ light perception

ª«¥μ“ ·≈–·æâ· ß‡æ√“–¡—°¡’ anterior uveitis √à«¡¥â«¬

‡ ¡Õ μ√«®æ∫ opaque cornea, blood vessels invade

cornea „π late stage ®–æ∫‡ªìπ deep ghost stromal

vessels ·≈– corneal opacities

Hutchinson triad ‡ªìπÕ“°“√· ¥ß¢Õß congenital

syphilis ‰¥â·°à interstitial keratitis, cranial nerve VIII

deafness ·≈– Hutchinson teeth

μ“√“ß∑’Ë 1  Sensitivity and Specificity of Nontreponemal and Treponemal Tests

% sensitivity by stage of disease % specificity

Test Primary stage Secondary Stage Latent stage Tertiary stage
VDRL 78 (74-87) 100 95 (88-100) 71 (37-94) 98 (96-99)
RPR 86 (77-100) 100 98 (95-100) 73 98 (93-99)
FTA-ABS 84 (70-100) 100 100 96 97 (94-100)
TP-PA 76 (69-90) 100 97 (97-100) 94 99 (98-100)

¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß 6

μ“√“ß∑’Ë 2  · ¥ß°“√√—°…“´‘øî≈‘ „π√–¬–μà“ßÊ

Stages of syphilis
Primary, secondary, early latent

Late latent, latent syphilis of un-
known duration, tertiary syphilis
Neurosyphilis

Congenital syphilis

Preferred treatment
Benzathine penicillin G 2.4
million unit IM single dose
Benzathine penicillin G 2.4
million unit IM weekly in 3 doses
Aqueous penicillin G 3-4 million
units IV every 4 hours 10-14 days

Aqueous crystalline penicillin G
100,000-150,000 units/kg/day :
50,000 units/kg/dose IV q 12 hours
during first 7 days of life then
q 8 hours for total of 10 days

Alternative treatment
Doxycycline 100 mg po bid x 2 weeks or
Tetracycline 500 mg po qid x 2 weeks
Doxycycline 100 mg po bid x 4 weeks or
Tetracycline 500 mg po qid x 4 weeks
Procaine penicillin 2.4 million units IM OD
x 10-14 days plus Probenecid 500 mg
po qid x 10-14 days
Procaine penicillin G 50,000 units/kg/dose
IM OD x 10 days

¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß 10
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·ºπº—ß∑’Ë 1 · ¥ß¢—ÈπμÕπ«‘∏’„π°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ ”À√—∫‚√§´‘øî≈‘ 

·ºπº—ß· ¥ß≈”¥—∫¢—ÈπμÕπ°“√μ√«®À“‡™◊ÈÕ´‘øî≈‘ μ“¡ Center for Disease Control and Prevention ∑’Ë·π–π”„Àâ„™â reverse sequence
serologic testing  ”À√—∫´‘øî≈‘  ( http://www.cdc.gov/std/syphilis/Syphilis-Webinar.htm, accessed 5 February 2016)

Parts of the eye

Conjunctiva

Sclera

Cornea

Lens

Uveal tract

Retina

Optic nerve

IOP

Pupils

EOM

Clinical manifestations ¢Õß ocular syphilis

Congenital

Mucous patches

Episcleritis adjacent to interstitial keratitis

Stromal keratitis

Congenital cataract

Acute iritis

Salt and pepper pattern, retinal vasculitis
Retinal vasculitis

Optic atrophy

Ocular hypertension, uveitic glaucoma

Secondary/ Tertiary

Papillary/ granulomatous conjunctivitis

Episcleritis/ scleritis

Marginal corneal infiltration, stromal keratitis

Uveitic cataract

Chorioretinitis, iris nodules, isolated vitritis,
gummas

Necrotizing retinitis, neuroretinitis, SRD, CME

Papillitis, gumma of optic disc

Ocular hypertension, uveitic glaucoma

Argyll Robertson pupil

Cranial nerve palsies

¥—¥·ª≈ß®“°‡Õ° “√Õâ“ßÕ‘ß5
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ºŸâ∑’Ë§«√‰¥â√—∫°“√‡®“–πÈ”‰¢ —πÀ≈—ßπ”¡“μ√«® Õ∫

‡æ◊ËÕμ√«®À“ neurosyphilis10

ë Early syphilis (primary, secondary, early la-

tent) ∑’Ë¡’À≈—°∞“π«à“¡’ CNS À√◊Õ ocular involvement

ë Tertiary syphilis

ë Serologic or clinical treatment failure

ë HIV infection CD4+ <350 cells/μL

Cerebrospinal fluid „π Neurosyphilis

ë CSF leukocytosis > 5 WBC/μL

ë Elevated CSF protein > 40 mg/dl

ë Normal glucose level

ë Reactive CSF VDRL (low sensitivity)

°“√μ‘¥μ“¡º≈°“√√—°…“„π neurosyphilis ∑”‚¥¬

°“√‡®“–πÈ”‰¢ —πÀ≈—ß∑’Ë√–¬–‡«≈“ 6 ‡¥◊ÕπÀ≈—ß®“°√—°…“ À“°

ª√‘¡“≥‡´≈≈å¬—ß‰¡à≈¥≈ß À√◊Õ VDRL titer ‰¡à°≈—∫≈ß‡ªìπ

ª°μ‘À≈—ß®“° 2 ªï §«√¡’°√–∫«π°“√√—°…“„À¡àÕ’°§√—Èß11 ¬—ß

‰¡à¡’À≈—°∞“π™—¥‡®π«à“¬“μ—«Õ◊ËππÕ°®“° penicillin  “¡“√∂

√—°…“ congenital syphilis, neurosyphilis ·≈– syphilis

√–À«à“ß°“√μ—Èß§√√¿å‰¥â  Center for Disease Control and

Prevention, USA ·π–π”„Àâ√—°…“ syphilis „πºŸâªÉ«¬ HIV

¥â«¬ penicillin „π∑ÿ°√–¬–¢Õß‚√§ ·¡â«à“·æâ¬“ penicillin

°Á§«√¡’°“√ desensitization ¥—ßπ—Èπ°≈ÿà¡ºŸâªÉ«¬πÕ°‡Àπ◊Õ®“°

∑’Ë°≈à“«¡“ “¡“√∂√—°…“¥â«¬ tetracycline ·≈– doxycycline

‡ªìπ alternative drugs  ”À√—∫ºŸâ∑’Ë·æâ penicillin ‰¥â12

∫∑∫“∑¢Õß corticosteroid
Topical steroid ¡’º≈¥’μàÕ°“√√—°…“ interstitial kera-

titis ·≈– anterior uveitis ·≈– systemic corticosteroid

„™â√à«¡°—∫ antibiotic „π°“√√—°…“ posterior uveitis, scleri-

tis, optic neuritis

°“√μ“¬¢Õß‡™◊ÈÕ´‘øî≈‘ ∑”„Àâ¡’°“√À≈—Ëß treponemal

antigen ÕÕ°¡“ª√‘¡“≥¡“° °√–μÿâπ°“√Õ—°‡ ∫„π√à“ß°“¬

∑”„Àâ¡’ constitutional symptoms ‰¥â·°à ‰¢â ª«¥‡¡◊ËÕ¬‡π◊ÈÕ

μ—« ª«¥»’√…– ÕàÕπ·√ß ·≈–∑”„Àâ¡’°“√Õ—°‡ ∫‡æ‘Ë¡¡“°¢÷Èπ

„πμ“∑’Ë¡’¡à“πμ“Õ—°‡ ∫Õ¬Ÿà‡¥‘¡·≈â« ¡—°‡°‘¥¿“¬„π 24 ™¡ .·√°

À≈—ß®“°‰¥â√—∫¬“ penicillin ‡√’¬°«à“ Jarisch-Herxheimer

reaction13

Danesh-Meyer ·≈–§≥–·π–π”„Àâ„™â¬“ Methyl-

prednisolone IV 250 mg 1-2 dose °àÕπ°“√„Àâ penicil-

lin dose ·√° ·≈–„ÀâμàÕ‰ªÕ’° 1-2 «—πÀ≈—ß‰¥â¬“ ‡æ◊ËÕ≈¥

§«“¡√ÿπ·√ß¢Õß Jarisch-Herxheimer reaction14

°“√μ‘¥μ“¡º≈°“√√—°…“
°“√μ‘¥μ“¡º≈°“√√—°…“∑”‰¥â‚¥¬‡®“– serial quan-

titative measurement ¢Õß serum nontreponemal an-

tibody ∑’Ë 6, 12, 24 ‡¥◊ÕπÀ≈—ß°“√√—°…“ °“√≈¥≈ß 4 ‡∑à“

¢Õß√–¥—∫ antibody ®“° test Õ—π‡¥’¬«°—π‡ªìπÀ≈—°∞“π

· ¥ß«à“°“√√—°…“‰¥âº≈ Õ—μ√“°“√≈¥≈ß¢Õß antibody ¢÷Èπ

°—∫À≈“¬ªí®®—¬ Õ“∑‘ √–¬–¢Õß‚√§ √–¬–‡«≈“∑’Ë‡ªìπ‚√§

ª√‘¡“≥§√—Èß∑’Ë‡§¬ —¡º— μàÕ‡™◊ÈÕ T. pallidum ·≈– HIV sta-

tus ª√–¡“≥√âÕ¬≈– 72 ¢Õß primary syphilis ·≈–√âÕ¬

≈– 56 ¢Õß secondary syphilis ¡’ seroconversion ‡ªìπ

nonreactive „π√–¬–‡«≈“ 36 ‡¥◊ÕπÀ≈—ß°“√√—°…“15 À“°

√–¥—∫ antibody titer ≈¥≈ßπâÕ¬°«à“ 4 ‡∑à“„π‡«≈“ 6 ‡¥◊Õπ

 ”À√—∫ primary ·≈– secondary syphilis ·≈– 12 ‡¥◊Õπ

 ”À√—∫ latent syphilis ºŸâªÉ«¬§«√‰¥â√—∫°“√ª√–‡¡‘π clini-

cal status ·≈– serologic test √«¡∂÷ß HIV status „À¡à15

Syphilis √à«¡°—∫ HIV infections
°“√‡ªìπ´‘øî≈‘ ‡æ‘Ë¡‚Õ°“ „π°“√μ‘¥‡™◊ÈÕ HIV ‡π◊ËÕß®“°

√–À«à“ß∑’Ë¡’·º≈ chancre ®–‡æ‘Ë¡‚Õ°“ „π°“√ —¡º— ‡™◊ÈÕ

°“√μ‘¥‡™◊ÈÕ HIV √à«¡¥â«¬ ∑”„Àâ‚√§ ‘́øî≈‘ ¡’§«“¡√ÿπ·√ß

‡æ‘Ë¡¢÷Èπ ¡’Õÿ∫—μ‘°“√≥å¢Õß neurosyphilis ‡æ‘Ë¡¡“°¢÷Èπ16

ºŸâªÉ«¬ HIV ∑’Ë‰¡à‰¥â√—∫¬“μâ“π‰«√— ¡’·π«‚πâ¡®–‡ªìπ‚√§„πμ“

∑—Èß Õß¢â“ß·≈–¡’ posterior involvement ¡“°¢÷Èπ17 ¢âÕ§«√

√–«—ß„πºŸâªÉ«¬ HIV §◊Õ®–æ∫«à“¡’∑—Èß false positive ·≈–

false negative rate ®“°°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ Ÿß°«à“

ºŸâªÉ«¬∑’Ë¡’¿Ÿ¡‘§ÿâ¡°—πª°μ‘18

ºŸâªÉ«¬ HIV §«√‰¥â√—∫°“√ª√–‡¡‘π serum nontrepo-
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nemal antibody titer ´È”∑’Ë 3, 6, 9, 12, 24 ‡¥◊ÕπÀ≈—ß°“√

√—°…“ ‚¥¬æ∫«à“®–¡’Õ—μ√“°“√≈¥≈ß¢Õß antibody titer ™â“

°«à“·≈–ª√‘¡“≥ºŸâªÉ«¬∑’Ë¡’ seroversion À≈—ß®“° 6 À√◊Õ 12

‡¥◊ÕπμË”°«à“16
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°Õß∫√√≥“∏‘°“√
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®—°…ÿ‡«™ “√

®—°…ÿ«‘∑¬“©∫—∫π’È‡ªìπªï∑’Ë 29 ©∫—∫∑’Ë 2 ¡’∫∑§«“¡∑’Ëπà“ π„® ®“°∑’¡®—°…ÿ·æ∑¬å ‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥

‰√à¢‘ß) ‰¥â·°à °“√»÷°…“‡√◊ËÕßª√– ‘∑∏‘¿“æ·≈–§«“¡ª≈Õ¥¿—¬„π°“√©’¥¬“∫’«“´‘´Ÿ·¡∫‡¢â“πÈ”«ÿâπμ“ ‡∑’¬∫°—∫°“√„™â‡≈‡´Õ√å

„π°“√√—°…“¿“«–®ÿ¥¿“æ™—¥∫«¡®“°·¢πßÀ≈Õ¥‡≈◊Õ¥¥”®Õª√– “∑μ“Õÿ¥μ—π ·≈–°“√»÷°…“ªí®®—¬∑’Ë¡’º≈μàÕ§«“¡ ”‡√Á®¢Õß

°“√ºà“μ—¥√—°…“‚√§∑àÕπÈ”μ“Õÿ¥μ—π™π‘¥ª∞¡¿Ÿ¡‘‚¥¬°“√ àÕß°≈âÕß„π‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å ‚¥¬º≈°“√»÷°…“‡ªìπÕ¬à“ß‰√

μâÕß„ÀâÕà“πμ‘¥μ“¡¥Ÿ  μàÕ¡“‰¥â·°à ª√‘¡“≥ÕÕ°´‘‡®π„π “√≈–≈“¬∑’Ë„™â ”À√—∫°“√ºà“μ—¥μ“„πª√–‡∑»‰∑¬ ‚¥¬∑’¡®—°…ÿ·æ∑¬å

®“°§≥–·æ∑¬»“ μ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ‡π◊ËÕß®“°æ∫«à“ øÕßÕ“°“»∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°“√ºà“μ—¥ ≈“¬μâÕ°√–®°¡’

§«“¡ —¡æ—π∏å°—∫ª√‘¡“≥ÕÕ°´‘‡®π„π “√≈–≈“¬∑’Ë„™â ”À√—∫°“√ºà“μ—¥μ“ ·≈–æ∫«à“∫√‘…—∑∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ 1 ∫√‘…—∑∑’Ë

¡’ª√‘¡“≥ÕÕ°´‘‡®π„π “√≈–≈“¬πâÕ¬°«à“¬’ËÀâÕÕ◊ËπÊ ∑—Èß∑’Ëº≈‘μ„πª√–‡∑» ·≈–π”‡¢â“®“°μà“ßª√–‡∑» √“¬≈–‡Õ’¬¥μâÕßÕà“π¥Ÿ

„π∫∑§«“¡  μ“¡¥â«¬√“¬ß“πºŸâªÉ«¬ °√–®°μ“·≈–μ“¢“«Õ—°‡ ∫®“°°“√μ‘¥‡™◊ÈÕ√“øî«´“‡√’¬¡À≈—ß°“√ºà“μ—¥μâÕ‡π◊ÈÕ ®“°

∑’¡®—°…ÿ·æ∑¬å §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–∫∑øóôπ«‘™“°“√ ∑’Ëπà“ π„®Õ’° 2 ‡√◊ËÕß‰¥â·°à ∑“ß‡≈◊Õ°„π°“√

√—°…“°√–®°μ“√Ÿª°√«¬√–¬–√ÿπ·√ß ·≈– Ocular syphilis
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§”·π–π” ”À√—∫ºŸâ àß∫∑§«“¡®—°…ÿ‡«™ “√

ª√–‡¿∑¢Õß∫∑§«“¡
μ’æ‘¡æå∫∑§«“¡ª√–‡¿∑μà“ßÊ §◊Õ π‘æπ∏åμâπ©∫—∫ (original article) √“¬ß“πºŸâªÉ«¬ (case report)  ‡∑§π‘§°“√∑”À—μ∂°“√

(surgical technique) ∫∑§«“¡øóôπøŸ«‘™“°“√ (review article) ∫∑§«“¡®“°°“√ª√–™ÿ¡«‘™“°“√ ®¥À¡“¬∂÷ß∫√√≥“∏‘°“√·≈–
∫∑§«“¡ª√–‡¿∑Õ◊Ëπ∑’Ë‡À¡“– ¡  ∫∑§«“¡∑’Ë àß¡“„Àâæ‘®“√≥“‡æ◊ËÕμ’æ‘¡æå„π ç®—°…ÿ‡«™ “√é μâÕß‰¡à‡§¬μ’æ‘¡æå À√◊ÕÕ¬Ÿà„π√–À«à“ß°“√
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μ√«® Õ∫ (peer review) «à“≈ßæ‘¡æå‰¥â ∫∑§«“¡∑’Ë‡¢â“¢à“¬°“√§—¥≈Õ° (plagiarism) ®–‰¡à‰¥â√—∫°“√æ‘®“√≥“ ·≈–ºŸâπ‘æπ∏å®–∂Ÿ°
ªØ‘‡ ∏°“√≈ßæ‘¡æå
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1. Tile pages „Àâ àß∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ…  ‚¥¬„™âμ—«Õ—°…√ cordial new ¢π“¥ 16 ·μà≈–¿“…“„π‚ª√·°√¡ Microsoft

word ‚¥¬ª√–°Õ∫¥â«¬À—«¢âÕ‡√◊ËÕß‡√’¬ß≈”¥—∫π’È
1.1. ™◊ËÕ‡√◊ËÕß
1.2. ™◊ËÕºŸâπ‘æπ∏å ∑—Èß™◊ËÕμ—«·≈–™◊ËÕ °ÿ≈ æ√âÕ¡∑—Èß§ÿ≥«ÿ≤‘
1.3. ‡√◊ËÕß¬àÕ (Abstract) ∂â“∫∑§«“¡∑’Ë‡ªìπ¿“…“Õ—ß°ƒ…  ‡√◊ËÕß¬àÕ¿“…“Õ—ß°ƒ…‰¡à‡°‘π 150 §” ·≈– ¿“…“‰∑¬‰¡à‡°‘π 300

§”  ∂â“∫∑§«“¡∑’Ë‡ªìπ¿“…“‰∑¬„Àâ‡√◊ËÕß¬àÕ¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ…‰¡à‡°‘πÕ¬à“ß≈– 150 §”
1.4 √–∫ÿ Key words À√◊Õ short phrases 2-5 §”
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1.7  ∂“π∑’Ë∑”ß“π
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2.2. ∫∑§«“¡π‘æπ∏åμâπ©∫—∫ ª√–°Õ∫¥â«¬À—«¢âÕ ∫∑π” (introduction) «‘∏’°“√ (methods) º≈ (results) «‘®“√≥å (dis-

cussion) ∫∑¢Õ∫§ÿ≥ (acknowledgements)  ‡Õ° “√Õâ“ßÕ‘ß (references)  μ“√“ß (tables)  ·≈–¿“æ (figures)
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