
Thai J Ophthalmol Vol. 24 No. 1  January-June 2010 67

§«“¡Àπ“¢Õß°√–®°μ“∑’Ë¡’º≈μàÕ‚√§μâÕÀ‘π

„πªí®®ÿ∫—π°“√«—¥§à“§«“¡Àπ“¢Õß°√–®°μ“ (Central
corneal thickness : CCT) ‰¥â√—∫§«“¡ π„®¡“° ‡π◊ËÕß¡“
®“°√“¬ß“πº≈¢Õß Ocular Hypertension Treatment
Study (OHTS)1 „πªï §.». 2002 ÷́Ëßæ∫«à“°√–®°μ“∑’Ë
∫“ßπ—Èπ ‡ªìπªí®®—¬‡ ’Ë¬ß„πºŸâªÉ«¬‚√§§«“¡¥—πμ“ Ÿß ·≈–„™â
æ¬“°√≥å°“√‡°‘¥‚√§μâÕÀ‘π À≈—ß®“°π—Èπ‰¥â¡’°“√√“¬ß“π
‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å¢Õß CCT „πºŸâªÉ«¬‚√§§«“¡¥—πμ“ Ÿß
·≈–ºŸâªÉ«¬‚√§μâÕÀ‘π®”π«π¡“°  „π∑’Ëπ’È®–√«∫√«¡¡“√“¬ß“π

§à“ª°μ‘¢Õß CCT
§«“¡Àπ“¢Õß°√–®°μ“ (CCT)  “¡“√∂«—¥‰¥âÀ≈“¬

«‘∏’ ‡™àπ optical (Haag-Streit slit-lamp), ultrasonic
pachometry, ultrasound biomicroscopy, scanning slit
technique (Orbscan), video scan (Scheimpflug),
confocal microscopy ‡ªìπμâπ

«‘∏’∑’Ë„™â„πÕ¥’μ§◊Õ°“√„™â optical pachometry ‡ªìπ
‡§√◊ËÕß¡◊Õ∑’Ë„™â°—∫ slit-lamp ‰¥â≈¥§«“¡π‘¬¡‰ª‡æ√“–¢“¥

Review Article/∫∑øóôπøŸ«‘™“°“√

™ÿμ‘¡“  ÿ¿“«‡«™, æ.∫.

Àπà«¬ß“π μâÕÀ‘π ®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈√“™«‘∂’ °√ÿß‡∑æ 10400

§«“¡·¡àπ¬”¢Õß§à“∑’Ë«—¥‰¥â   à«π„πªí®®ÿ∫—π°“√«—¥¥â«¬
ultrasonic pachometry π—Èπ („™â ultrasound 20 MHz
À√◊Õ 50 MHz) ‰¥â√—∫§«“¡π‘¬¡ ‡π◊ËÕß®“°„™âß“πßà“¬·≈–
 “¡“√∂«—¥§à“´È”‰¥â (reproducible)

§à“¢Õß§«“¡Àπ“¢Õß°√–®°μ“∑’Ë«—¥‰¥â„π§πª°μ‘π—Èπ
Doughty2 ‰¥â∑”°“√«‘‡§√“–Àå meta-analysis æ∫«à“§πª°μ‘
¡’ CCT  544 ‰¡§√Õπ‡¡◊ËÕ«—¥¥â«¬ ultrasonic pachometry
·≈– Shimmyo3 æ∫«à“ „πª√–™“°√À≈“¬‡™◊ÈÕ™“μ‘¡’§à“ mean
CCT 551 ‰¡§√Õπ

 à«π„π‡¥Á°Õ“¬ÿπâÕ¬°«à“ 5 ªï π—Èπ¡’ CCT ∫“ß°«à“ª°μ‘
·≈–®–¡’§à“„°≈â‡§’¬ß°—∫§«“¡Àπ“¢Õß°√–®°μ“„πºŸâ„À≠à‡¡◊ËÕ
Õ“¬ÿ 5-9 ªï4  „π°“√»÷°…“·∫∫μ—¥¢«“ßæ∫«à“¡’°“√≈¥≈ß¢Õß
CCT μ“¡Õ“¬ÿ„πÕ—μ√“ 0.3 - 0.6 ‰¡§√ÕπμàÕªï5,6 Õ¬à“ß‰√
°Áμ“¡°Á¡’√“¬ß“π«à“ CCT ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßμ“¡Õ“¬ÿ2

 ”À√—∫‡™◊ÈÕ™“μ‘π—Èπæ∫«à“ „π§πº‘«¥”§«“¡Àπ“¢Õß
°√–®°μ“¡’§à“§àÕπ¢â“ß∫“ß ‚¥¬¡’§à“‡©≈’Ë¬§«“¡Àπ“¢Õß
°√–®°μ“ª√–¡“≥ 520 - 535 ‰¡§√Õπ2,5-7

æ—∑∏å»√—≥¬å ∏π– ÿæ√√≥, æ.∫.
∫ÿ≠ àß «π‘™‡«™“√ÿàß‡√◊Õß, æ.∫.
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CCT ∑’Ë¡’º≈μàÕ§à“§«“¡¥—π≈Ÿ°μ“∑’Ë«—¥‰¥â
‡∑§‚π‚≈¬’∑’Ë„™â„π°“√μ√«®¢—È«ª√– “∑μ“ (optic nerve

head) ·≈–≈“π “¬μ“ (visual field) „π‚√§μâÕÀ‘ππ—Èπ ‰¥â
√—∫°“√æ—≤π“‰ªÕ¬à“ß¡“° ·μà„π¡ÿ¡°≈—∫°—π°“√«—¥§«“¡¥—π
≈Ÿ°μ“ (intraocular pressure: IOP) ¬—ß§ß„™â Goldmann
applanation tonometry (GAT)8 ‡ªìπ¡“μ√∞“π¡“π“π°«à“
50 ªï ́ ÷Ëßªí®®ÿ∫—πæ∫«à“°“√«—¥§«“¡¥—π≈Ÿ°μ“∑’Ë«—¥¥â«¬ Gold-
mann applanation tonometry (GAT) π—Èπ¢“¥§«“¡·¡àπ¬”

GAT „™âÀ≈—°°“√¢Õß Imbert-Fick §◊Õ §«“¡¥—π
(pressure) ·ª√μ“¡ ·√ß (force) À“√¥â«¬æ◊Èπ∑’Ë (area) ¥—ß
 ¡°“√

P + E = W/A - S

‚¥¬
ë P = IOP
ë E = elasticity of corneal deformation

 (corneal thickness being major factor)
ë W = force
ë A = area of contact
ë S = attractive force of surface tension
ë Tip diameter 3.06 mm

Dr.Goldmann „™â§à“ CCT 500-520 ‰¡§√Õπ ‡¡◊ËÕ
«—¥¥â«¬ optical pachometry æ∫«à“ §à“ CCT ¡’º≈„π°“√
«—¥ IOP ·μà Dr.Goldmann ‡™◊ËÕ«à“ CCT ¡’°“√‡ª≈’Ë¬π·ª≈ß
πâÕ¬„π√“¬∑’Ë‰¡à¡’‚√§∑“ß°√–®°μ“ ·μà„π§«“¡®√‘ßπ—Èπ CCT
¡’°“√‡ª≈’Ë¬π·ª≈ß‰¥â¡“° ∂÷ß·¡â„π§πª°μ‘°Áμ“¡ ‡¡◊ËÕ‡ âπ
ºà“π»Ÿπ¬å°≈“ßμ”·Àπàß∑’Ë«—¥¡’¢π“¥ 3.06 ¡‘≈≈‘‡¡μ√π—Èπæ∫«à“
§à“ E ¡’§à“‡∑à“°—∫ S ¥—ßπ—Èπ ¡°“√®–‡ªìπ

P = W/A

Õ¬à“ß‰√°Áμ“¡ À≈—°°“√¢Õß Imbert-Fick π—Èπæ∫«à“
μ”·Àπàß∑’Ë«—¥μâÕß¡’≈—°…≥–·Àâß ∫“ß √Ÿª√à“ß°≈¡ ¡’§«“¡
¬◊¥À¬ÿàπ ·≈–‰¡à¡’·√ßμ÷ßº‘« (dry surface, infinitely thin,
perfectly spherical, perfectly elastic, ignores the effects
of surface tension) ´÷Ëß¢—¥·¬âß°—∫°√–®°μ“¢Õß§π∑’Ë‰¡à
‡ªìπ‰ªμ“¡À≈—°°“√¢Õß Imbert-Fick ∑”„Àâ¡’¢âÕ®”°—¥„π
°“√«—¥ IOP ¥â«¬ GAT

§«“¡Àπ“¢Õß°√–®°μ“π—Èπ¬àÕ¡¡’º≈μàÕ°“√«—¥ IOP

¥â«¬ GAT ¬°μ—«Õ¬à“ß¥—ßπ’È  ¡¡μ‘‡√“¡’μ–‡°’¬∫‰¡â 1 Õ—π
 “¡“√∂∑”„ÀâßÕ‰¥â ‰¡à¬“° ·μà∂â“π”μ–‡°’¬∫‰¡â¡—¥√«¡°—π
3 Õ—π ‡√“®–ßÕ‰¥â¬“°¢÷Èπ π—Ëπ§◊ÕμâÕß„™â·√ß¡“°¢÷Èπ°“√«—¥§à“
IOP ®÷ß¡’·π«‚πâ¡ Ÿß¢÷Èπ„π°√–®°μ“∑’ËÀπ“¢÷Èπ‡æ√“–μâÕß„™â
·√ß¡“°¢÷Èπ9  ·≈–®“° meta-analysis ¢Õß Doughty2 π—Èπ
æ∫«à“ °“√∑’Ë¡’§à“ CCT ¡“°¢÷Èπ®– —¡æ—π∏å°—∫°“√«—¥§à“
IOP ‰¥â Ÿß¢÷Èπ

°“√ª√—∫§à“§«“¡¥—π≈Ÿ°μ“∑’Ë«—¥‰¥âμ“¡ CCT
„πªï §.». 1975 Ehlers10 ‰¥â∑”°“√«—¥ IOP ¥â«¬

°“√„ à‡§√◊ËÕß¡◊Õ‡¢â“„π™àÕßÀπâ“≈Ÿ°μ“ (cannulated anterior
chamber; manometric IOP) „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥
μâÕ°√–®° æ∫«à“ §à“ CCT ∑’ËÀπ“¢÷Èπ∑ÿ°Ê 70 ‰¡§√Õπ ∑”„Àâ
§à“ IOP ∑’Ë«—¥‰¥â Ÿß¢÷Èπ 5 ¡‘≈≈‘‡¡μ√ª√Õ∑  μàÕ¡“ Doughty2

æ∫«à“ °“√‡ª≈’Ë¬π·ª≈ß¢Õß CCT 50 ‰¡§√Õπ ®–¡’ IOP
‡ª≈’Ë¬π·ª≈ß 2.5 ¡‘≈≈‘‡¡μ√ª√Õ∑  à«π Whitacre11 æ∫«à“
CCT ‡ª≈’Ë¬π·ª≈ß 100 ‰¡§√Õπ ®–¡’ IOP ‡ª≈’Ë¬π·ª≈ß
2  ¡‘≈≈‘‡¡μ√ª√Õ∑

Õ¬à“ß‰√°Áμ“¡ °“√„™â ¡°“√‡æ◊ËÕª√—∫§à“ IOP μ“¡
§«“¡Àπ“¢Õß°√–®°μ“ μ“¡ linear IOP correction π—Èπ
¬—ß‰¡à∂Ÿ°μâÕß ‡æ√“–Õ“®‡°‘¥§à“ IOP ∑’Ëμ‘¥≈∫‰¥â ‡™àπ CCT
400 ‰¡§√Õπ ·≈– GAT §◊Õ 8 ¡‘≈≈‘‡¡μ√ª√Õ∑  (‚¥¬„™â
§à“ª°μ‘ CCT ∑’Ë 545 ‰¡§√Õπ ) ∂â“„™â ¡°“√¢Õß Ehlers
®–‰¥â§à“ IOP ‡∑à“°—∫ - 2 ¡‘≈≈‘‡¡μ√ª√Õ∑

®“°√“¬ß“πμà“ßÊæ∫«à“  ¡°“√∑’Ë„™âª√—∫§à“ IOP  ¡’
§à“μ—Èß·μà 0.11 - 0.71 ¡‘≈≈‘‡¡μ√ª√Õ∑ μàÕ∑ÿ°Ê 10 ‰¡§√Õπ
¢Õß CCT ∑’Ë‡ª≈’Ë¬π‰ª12

 ”À√—∫ ¡°“√¢Õß Shimmyo3 ´÷Ëß‰¥â®“°°“√§”π«≥
multiple regression ·≈– Orssengo13 „™âÀ≈—° nonlinear
correction

·μàÕ¬à“ß‰√°Á¥’°“√„™â ¡°“√ª√—∫§à“ IOP μ“¡§«“¡
Àπ“¢Õß°√–®°μ“‡À≈à“π’È ¬—ß‰¡à¡’°“√μ√«® Õ∫§«“¡·¡àπ¬”
‡π◊ËÕß®“°°“√„ à‡§√◊ËÕß¡◊Õ‡¢â“„π™àÕßÀπâ“≈Ÿ°μ“‡æ◊ËÕ«—¥§à“ IOP
∂◊Õ‡ªìπÀ—μ∂°“√∑’Ë¡’§«“¡‡ ’Ë¬ß (invasive procedure)

CCT °—∫‚√§§«“¡¥—π≈Ÿ°μ“ Ÿß
Ehlers  ‰¥â· ¥ß„Àâ‡ÀÁπ§«“¡ ”§—≠¢Õß°“√«—¥ CCT

„π°“√ª√–‡¡‘πºŸâªÉ«¬‚√§μâÕÀ‘π·μà‰¡à‰¥â¡’°“√«—¥Õ¬à“ß®√‘ß®—ß
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¥—ß‰¥â°≈à“«¡“·≈â«π—Èπ ‡ªìπ‡æ√“–°“√„™â‡§√◊ËÕß¡◊Õ optical
pachometry „π¬ÿ§π—Èπ‰¥â§à“∑’Ë¢“¥§«“¡·¡àπ¬”

Argus14 ‡ªìπºŸâ®ÿ¥ª√–°“¬§«“¡ ”§—≠¢Õß§à“ CCT ¢÷Èπ
¡“Õ’°§√—Èß ‡¡◊ËÕ√“¬ß“π°“√«—¥ CCT ¥â«¬ ultrasonic pacho-
metry  æ∫«à“§à“∑’Ë«—¥„πºŸâªÉ«¬‚√§§«“¡¥—π≈Ÿ°μ“ Ÿß  (ocular
hypertension [OHT], IOP  Ÿß°«à“ 21 ¡‘≈≈‘‡¡μ√ª√Õ∑ ‚¥¬
optic disc ·≈– visual field ª°μ‘) ‰¥â Ÿß°«à“°≈ÿà¡∑’Ëμ“ª°μ‘
(control) ·≈–°≈ÿà¡ºŸâªÉ«¬‚√§μâÕÀ‘π¡ÿ¡‡ªî¥ ( primary open-
angle glaucoma; POAG) §◊Õ¡’§à“ mean CCT ¥—ßπ’È 610,
567, 557 ‰¡§√Õπ (OHT, control, POAG) μ“¡≈”¥—∫ ·≈–
‡¡◊ËÕπ”§à“ IOP ∑’Ë«—¥‰¥â¡“ª√—∫μ“¡ ¡°“√¢Õß Ehlers  æ∫
«à“ 30% ¢Õß§«“¡¥—π≈Ÿ°μ“ Ÿß [OHT] π’È¡’ IOP πâÕ¬°«à“
18 ¡‘≈≈‘‡¡μ√ª√Õ∑ ÷́ËßμàÕ¡“¡’ß“π«‘®—¬∑’Ë‰¥âº≈ °“√»÷°…“
‡™àπ‡¥’¬«°—π15,16 ·≈–®“° European Glaucoma Prevention
Study æ∫«à“ mean CCT ‡∑à“°—∫ 572 ‰¡§√Õπ17

Ocular Hypertension Treatment Study (OHTS)
OHTS §◊Õ°“√«‘®—¬„πºŸâ∑’Ë¡’‚√§§«“¡¥—π≈Ÿ°μ“ Ÿß (IOP

 Ÿß, optic disc ·≈– visual field ª°μ‘) π—Èπ·∫àß‡ªìπ°≈ÿà¡∑’Ë
‰¥â√—∫¬“≈¥ IOP (treated group) «à“ “¡“√∂≈¥°“√‡°‘¥
‚√§μâÕÀ‘π (glaucoma conversion) ‰¥âÀ√◊Õ‰¡à‡¡◊ËÕ‡∑’¬∫
°—∫°≈ÿà¡§«∫§ÿ¡ (untreated group) „π√–¬–‡«≈“ 5 ªï18

æ∫«à“°≈ÿà¡∑’Ë ‰¥â√—∫°“√√—°…“π—Èπ “¡“√∂≈¥‚Õ°“ ‡°‘¥‚√§
μâÕÀ‘π‰¥â ‡∑’¬∫°—∫ °≈ÿà¡§«∫§ÿ¡ ( 4.4% ·≈– 9.5%)19  ‚¥¬∑’Ë
¡’ªí®®—¬ ”§—≠∑’Ë„™â„π°“√æ¬“°√≥å°“√‡°‘¥‚√§μâÕÀ‘π (hazard
ratio > 1.0) §◊Õ Õ“¬ÿ¡“°, IOP  Ÿß, CCT πâÕ¬°«à“ 553
‰¡§√Õπ, vertical cup/disc ∑’Ë¡“°°«à“ª°μ‘, pattern stan-
dard deviation ∑’Ë¡“°1

®“° OHTS20 æ∫«à“ CCT „π®”π«π 1,301 √“¬π—Èπ
¡’§à“ mean CCT 573 ‰¡§√Õπ (SD, 39) ∑”„Àâª√–‡¡‘π§à“
IOP ¡“°°«à“§«“¡‡ªìπ®√‘ß (overestimated IOP) ·≈–®“°
°“√«—¥ GAT ‡¡◊ËÕ≈Õßª√—∫§à“ IOP ¥â«¬ ¡°“√¢Õß Ehlers
æ∫«à“ºŸâªÉ«¬ ®”π«π§√÷ËßÀπ÷Ëß¡’ IOP ∑’Ëª√—∫·≈â«≈¥≈ß¡“Õ¬Ÿà∑’Ë
<  21 ¡‘≈≈‘‡¡μ√ª√Õ∑ ·≈– ”À√—∫§πº‘«¥”æ∫«à“¡’ CCT
∫“ß°«à“§πº‘«¢“« 23 ‰¡§√Õπ

‡π◊ËÕß®“° OHTS ‡ªìπß“π«‘®—¬∑’Ë¡’§«“¡ ”§—≠ (evi-
dence-based) ®÷ß¡’º≈°√–∑∫μàÕ·π«∑“ß°“√√—°…“Õ¬à“ß¡“°
®—°…ÿ·æ∑¬å®÷ß„Àâ§«“¡ ”§—≠¡“°μàÕ°“√»÷°…“ CCT

CCT °—∫μâÕÀ‘π√–¬–·√°
(early glaucoma)

¡’°“√»÷°…“‡√◊ËÕß CCT ∑’Ë¡’º≈μàÕμâÕÀ‘π√–¬–·√°
(early glaucoma) ‚¥¬¡’º≈°“√»÷°…“¥—ßπ’È

1. °“√‡ª≈’Ë¬π·ª≈ß¢Õß≈—°…≥–∑“ß°“¬«‘¿“§
(Structural change) „πºŸâªÉ«¬‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’§«“¡
Àπ“¢Õß°√–®°Àπ“πâÕ¬°«à“ª°μ‘ (thinner CCT) ‚¥¬„™â
‡§√◊ËÕß¡◊Õ Scanning laser polarimetry (GDx VCC) ∑’Ë
μ√«®«—¥§«“¡Àπ“¢Õß™—Èπ retina nerve fiber layer (RNFL)
æ∫«à“„π°≈ÿà¡∑’Ë¡’§«“¡Àπ“¢Õß°√–®°Àπ“πâÕ¬°«à“ª°μ‘®–
¡’ RNFL ∫“ß°«à“ª°μ‘ ´÷Ëß∫àß∫Õ°«à“¡’°“√∑”≈“¬¢Õß™—Èπ
RNFL ‡°‘¥¢÷Èπ ́ ÷Ëßμà“ß°—∫°≈ÿà¡‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’§«“¡Àπ“
¢Õß°√–®°μ“¡“°°«à“ª°μ‘ (thicker CCT) ®–¡’ RNFLÀπ“
°«à“ª°μ‘21

2. °“√‡ª≈’Ë¬π·ª≈ß§«“¡ “¡“√∂„π°“√¡Õß‡ÀÁπ
(Functional change) ‚¥¬„™â short-wavelength auto-
mated perimetry (SWAP) ·≈– frequency doubling
technology (FDT)  „πºŸâªÉ«¬‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’§«“¡
Àπ“¢Õß°√–®°Àπ“πâÕ¬°«à“ª°μ‘ (thinner CCT) æ∫«à“„π
ºŸâªÉ«¬ ‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’§«“¡Àπ“¢Õß°√–®°μ“πâÕ¬°«à“
(thinner CCT) ¡’§«“¡º‘¥ª°μ‘¢Õß SWAP ·≈– FDT
¢≥–∑’Ë°≈ÿà¡∑’Ë¡’§«“¡Àπ“¢Õß°√–®°μ“¡“°°«à“ª°μ‘ (thicker
CCT) ¬—ß¡’ SWAP, FDT ∑’Ëª°μ‘22,23

‡√“Õ“®®–§‘¥Õ¬à“ßßà“¬Ê‰¥â«à“‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’
CCT ∫“ß §◊Õ ‡ªìπ çTrue-ocular hypertensioné ́ ÷Ëß∑”„Àâ‡°‘¥
structural ·≈– functional ‡ ’¬®√‘ß §◊Õ True-glaucoma
„π¢≥–∑’Ë ‚√§§«“¡¥—πμ“ Ÿß∑’Ë¡’CCT Àπ“ §◊Õ çPseudo-
ocular hypertensioné ‰¡à∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß
structural ·≈– functional §◊Õ Pseudo-glaucoma À√◊Õ
‰¡à‡ªìπμâÕÀ‘ππ—Ëπ‡Õß ¥—ß·ºπ¿Ÿ¡‘π’È

True-ocular hypertension (thin CCT)
→ True-glaucoma

Pseudo-ocular hypertension (thick CCT)
→ Pseudo-glaucoma (no glaucoma)
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3. „π preperimetric glaucoma optic neuropathy
(GON) æ∫«à“ CCT ¡’º≈μàÕ°“√‡°‘¥§«“¡º‘¥ª°μ‘¢Õß stan-
dard automated perimetry (SAP) μ“¡¡“24 ‚¥¬‡¡◊ËÕ
μ‘¥μ“¡ºŸâªÉ«¬°≈ÿà¡π’È ‰ª 4 ªï æ∫«à“°≈ÿà¡∑’Ë¡’ SAP º‘¥ª°μ‘
(converters) π—Èπ ¡’ CCT ∫“ß°«à“ °≈ÿà¡∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß SAP  (nonconverters)  ‚¥¬§à“ mean CCT¢Õß
°≈ÿà¡∑’Ë¡’ SAP º‘¥ª°μ‘ §◊Õ 543 ‰¡§√Õπ ‡∑’¬∫°—∫ 565
‰¡§√Õπ„π°≈ÿà¡∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß SAP

(À¡“¬‡Àμÿ: preperimetric GON §◊Õ ¿“«–∑’Ë¡’ GON
‡™àπ rim thinning, excavation, retinal nerve fiber layer
defect ·μà SAP ¬—ßª°μ‘ ´÷Ëß∫àß∫Õ°«à“„π‚√§μâÕÀ‘ππ—Èπ
structural change  “¡“√∂‡°‘¥¢÷Èπ°àÕπ functional change
∂â“ SWAP À√◊Õ FDT ¡’§«“¡º‘¥ª°μ‘°Á¬—ß∂◊Õ«à“‡ªìπ preperi-
metric GON)

®“°¢âÕ¡Ÿ≈¢â“ßμâπæ∫«à“ CCT ∑’Ë∫“ß‡ªìπªí®®—¬‡ ’Ë¬ß
μàÕ°“√‡°‘¥μâÕÀ‘π·¡â„π√–¬–°àÕπ∑’Ë SAP ®–¡’§«“¡º‘¥ª°μ‘

CCT °—∫‚√§μâÕÀ‘π
Barbados eye studies: ´÷Ëß‡ªìπ°“√»÷°…“Õÿ∫—μ‘°“√

(incidence) μâÕÀ‘π„π°≈ÿà¡§πº‘«¥” ∑’Ë√–¬–‡«≈“ 9 ªï æ∫«à“
CCT ∑’Ë∫“ß‡ªìπÀπ÷Ëß„πªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠μàÕ°“√‡ªìπμâÕÀ‘π25

„π§πº‘«¥”π—Èπæ∫«à“¡’§«“¡™ÿ°¢Õß‚√§μâÕÀ‘π Ÿß°«à“
§πº‘«¢“« ·≈–¡—°¡’§«“¡√ÿπ·√ß¢Õß‚√§¡“°°«à“‡¡◊ËÕ‡∑’¬∫
°—∫§à“ IOP ∑’Ë‡∑à“°—π ‚¥¬æ∫«à“ CCT ∑’Ë∫“ß°«à“§πº‘«¢“«
π—Èπ¡’ à«π‡°’Ë¬«¢âÕß„π°√≥’π’È ‡æ√“–∑”„Àâ§à“ IOP ∑’Ë«—¥‰¥â
§à“πâÕ¬°«à“§à“∑’Ë·∑â®√‘ß26

Normal-tension glaucoma (NTG): Copt27 ·≈–
Aghaian5 ‰¥â√“¬ß“π«à“„π normal-tension glaucoma
(NTG) π—Èπ¡’ CCT ∑’Ë∫“ß°«à“§πª°μ‘ ‚¥¬¡’ CCT ª√–¡“≥
521 ‰¡§√Õπ

·μàÕ¬à“ß‰√°Áμ“¡ „π≠’ËªÿÉπ∑’Ë¡’§«“¡™ÿ°¢Õß NTG ¡“°
π—Èπæ∫«à“ CCT ¢Õß NTG ‰¡à·μ°μà“ß®“°ª√–™“°√∑—Ë«‰ª28

·≈–„π The Low-pressure Glaucoma Treatment Study29

»÷°…“ CCT ¢ÕßºŸâªÉ«¬ NTG 168 μ“ (phakic eye) æ∫«à“
¡’§à“μ—Èß·μà 435-655 ‰¡§√Õπ ‚¥¬¡’§à“‡©≈’Ë¬ CCT §◊Õ 543
‰¡§√Õπ

Advanced glaucoma: ¡’°“√»÷°…“ univariate ·≈–
multivariate analysis „πºŸâªÉ«¬‚√§μâÕÀ‘π 190 √“¬ æ∫«à“

„π√“¬∑’Ë¡’‚√§μâÕÀ‘π√–¬– ÿ¥∑â“¬ (advanced glaucoma)
§◊Õ °“√¡’ AGIS (Advanced Glaucoma Intervention
Study) score  Ÿß, mean deviation, large cup/disc ®–¡’
CCT ∑’Ë∫“ß°«à“ ∑ÿ° 10 ‰¡§√Õπ à«π CCT ∑’ËÀπ“¢÷Èπ®–
∑”„Àâ AGIS score ¥’¢÷Èπ (§◊Õ visual field ¥’°«à“) · ¥ß«à“
CCT ∑’Ë∫“ßπ—Èπ ‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠„π°“√‡°‘¥μâÕÀ‘π√–¬–
 ÿ¥∑â“¬30

Open-angle glaucoma: Kim31 æ∫«à“„π°“√μ‘¥μ“¡
ºŸâªÉ«¬‡ªìπ√–¬–‡«≈“ 8 ªï„πºŸâªÉ«¬‚√§μâÕÀ‘π∑’Ë¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß visual field (progressor group) π—Èπ¡’ CCT
∑’Ë∫“ß°«à“°≈ÿà¡∑’Ë ‰¡à¡’ visual field ‡ª≈’Ë¬π·ª≈ß (non-
progressor group) (529 ‰¡§√Õπ ‡∑’¬∫°—∫ 547 ‰¡§√Õπ)

®–‡ÀÁπ«à“√“¬ß“π∑’Ë°≈à“«¡“π’È °√–®°μ“∑’Ë∫“ß°«à“ª°μ‘
¡’º≈„π°“√∑”„Àâ ‚√§§«“¡¥—π≈Ÿ°μ“ Ÿß‡ª≈’Ë¬π‡ªìπ‚√§μâÕÀ‘π
·≈–ºŸâªÉ«¬‚√§μâÕÀ‘π°Á¡’§«“¡√ÿπ·√ß·≈–°“√·¬à≈ß¢Õß‚√§
¡“°¢÷Èπ ∑”„Àâ‡°‘¥‚√§μâÕÀ‘π√–¬– ÿ¥∑â“¬μ“¡¡“‰¥â ·≈–Õ“®
∑”„Àâ°“√®”·π°ºŸâªÉ«¬ NTG ·≈–§«“¡¥—π≈Ÿ°μ“ Ÿß¡’°“√
‡ª≈’Ë¬π·ª≈ß‰¥â

Õ¬à“ß‰√°Áμ“¡¡’√“¬ß“π∑’Ë‰¡à π—∫ πÿπ‡√◊ËÕß CCT ·≈–
μâÕÀ‘π ‡™àπ Chauhan32 ‰¥â√“¬ß“π«à“ CCT ∑’Ë∫“ß°«à“ª°μ‘
‰¡à„™àªí®®—¬‡ ’Ë¬ß„π°“√‡°‘¥‚√§μâÕÀ‘π  Jonas33 æ∫«à“∑—Èß‚√§
§«“¡¥—π≈Ÿ°μ“ Ÿß °—∫°“√‡°‘¥‚√§μâÕÀ‘π (glaucoma conver-
sion) ·≈–°“√¥”‡π‘π‚√§∑’Ë‡ª≈’Ë¬π·ª≈ß¡“°¢÷Èπ (glaucoma
progression) ‰¡à —¡æ—π∏å°—∫ CCT

∑”‰¡ CCT ∫“ß®÷ß¡’º≈μàÕμâÕÀ‘π„π∑“ß≈∫
1. ‡°‘¥®“°°“√ª√–‡¡‘π IOP ‰¥âμË”°«à“§à“∑’Ë·∑â®√‘ß
2. ®“° ¡¡μ‘∞“π«à“°√–®°μ“∑’Ë∫“ß°«à“ª°μ‘ Õ“®‡°‘¥

®“°§«“¡º‘¥ª°μ‘„π™à«ß°“√‡®√‘≠‡μ‘∫‚μ¢Õß≈Ÿ°μ“ (cor-
neoscleral shell) ∑”„Àâ¡’§«“¡¬◊¥À¬ÿàπ¢Õß sclera  ≈¥≈ß
∑”„Àâ lamina cribosa ∫“ßÀ√◊ÕÕàÕπ·Õ°«à“ª°μ‘ ®÷ß‡°‘¥
°“√∑”≈“¬ optic nerve ‰¥âßà“¬ (·ºπ¿Ÿ¡‘∑’Ë 1)

CCT ·≈–º≈°“√√—°…“
¥â«¬¬“≈¥§«“¡¥—π≈Ÿ°μ“

®“°°“√»÷°…“ OHTS æ∫«à“∑—Èß„π°≈ÿà¡∑’Ë„™â¬“ beta-
blocker ·≈– prostaglandin π—Èπ IOP ®–≈¥≈ß‰¥â¥’„π°≈ÿà¡∑’Ë
CCT ∫“ß°«à“34  “‡ÀμÿÕ“®‡ªìπ‡æ√“–°√–®°μ“Àπ“Õ“®
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∑”„Àâ¬“´÷¡ºà“π‡¢â“™àÕßÀπâ“≈Ÿ°μ“‰¥â¬“°¢÷Èπ®÷ß≈¥ IOP ‰¥â
πâÕ¬°«à“ °√–®°μ“∑’Ë∫“ß À√◊Õ„π°√–®°μ“∑’ËÀπ“π—Èπ §à“ IOP
∑’Ë·∑â®√‘ß (true IOP) Õ“®®–μË”Õ¬Ÿà·≈â«®÷ß≈¥≈ßÕ’°‰¡à‰¥â¡“°

¥—ßπ—Èπ„π°“√μ‘¥μ“¡º≈°“√√—°…“¥â«¬¬“‚√§μâÕÀ‘ππ—Èπ
μâÕß√–≈÷°‰«â‡ ¡Õ«à“ CCT Õ“®¡’ à«π‡°’Ë¬«¢âÕßμàÕ°“√≈¥
≈ß¢Õß IOP

∫∑ √ÿª
∂÷ß·¡â«à“°“√ª√–‡¡‘π‚√§μâÕÀ‘ππ—Èπ®–„™â optic disc

·≈– visual field ‡ªìπÀ≈—°  §à“ IOP ÷́Ëß‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë
 ”§—≠¬—ß§ßμâÕß„™â√à«¡¥â«¬ ‚¥¬§à“ CCT ¡’§«“¡ —¡æ—π∏å°—∫

°“√«—¥ IOP ∂÷ß·¡â«à“ CCT ¡’º≈μàÕ GAT  „πªí®®ÿ∫—π¬—ß
‰¡à¡’ ¡°“√ª√—∫§à“ IOP μ“¡§«“¡Àπ“¢Õß°√–®°μ“∑’Ë‡ªìπ
¡“μ√∞“π  °“√æ‘®“√≥“‡æ’¬ß GAT Õ“®‡ªìπ∑’Ë¡“¢Õß°“√
«‘π‘®©—¬∑’Ëº‘¥æ≈“¥ π”‰ª Ÿà°“√√—°…“∑’Ë‰¡à‡À¡“– ¡‰¥â  °“√π”
‡∑§‚π‚≈¬’„À¡àÊ¡“„™âÕ“®™à«¬„Àâ«—¥§à“ IOP ∑’Ë·∑â®√‘ß (true
IOP) ‰¥â‚¥¬∑’Ë‰¡à¢÷Èπ°—∫ CCT ®÷ß§«√«—¥ CCT „πºŸâªÉ«¬∑’Ë
 ß —¬«à“‡ªìπ‚√§μâÕÀ‘π (glaucoma suspect) À√◊Õ‡ªìπμâÕÀ‘π
(glaucoma) ·≈–„π OHTS π—Èπæ∫«à“°“√«—¥ CCT ™à«¬
ª√–‡¡‘π§«“¡‡ ’Ë¬ß„π°“√‡°‘¥‚√§μâÕÀ‘π‰¥â35 ·≈– ”À√—∫ºŸâªÉ«¬
‚√§μâÕÀ‘π¬—ß„™â‡æ◊ËÕ«“ß·ºπ°“√√—°…“„Àâ‡À¡“– ¡3

·ºπ¿Ÿ¡‘∑’Ë 1 · ¥ß§«“¡ —¡æ—π∏å¢Õß thin cornea °—∫ glaucoma development.

CCT = central corneal thickness, FDT = frequency doubling technology perimetry, GON = glaucomatous optic neuropathy, 
IOP = intraocular pressure, NTG = normal-tension glaucoma, OHT = ocular hypertension, RNFL = retinal nerve fiber layer, 
SAP = standard automated perimetry, SWAP = short-wavelength automated perimetry

Thin CCT
with OHT or Glaucoma

Abnormal SAP
(Glaucoma)

Advanced
glaucoma

(Early glaucoma)
- Thin RNFL
- Preperimetric GON
- Abnormal SWAP, FDT

Weak lamina
cribosa?

Underestimated 
IOP

Progressive
glaucoma

- Neglect
glaucoma

- Inadequate 
treatment

NTG
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