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∫∑§—¥¬àÕ °“√»÷°…“‡™‘ßæ√√≥“π’È ¡’«—μ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‰∑¬∑’Ë‚√ßæ¬“∫“≈

≈”æŸπ¥â«¬«‘∏’¢Õß Greulich and Pyle »÷°…“„π‡¥Á°·≈–«—¬√ÿàπ‰∑¬ Õ“¬ÿ 2 ‡¥◊Õπ - 19 ªï „π·ºπ°Õÿ∫—μ‘‡Àμÿ

·≈–©ÿ°‡©‘π ·≈–·ºπ°ºŸâªÉ«¬πÕ°‚√ßæ¬“∫“≈≈”æŸπ ‡¥◊Õπ¡‘∂ÿπ“¬π 2548-  ‘ßÀ“§¡ 2550 ®”π«π 106 §π

(™“¬ 68 §π·≈–À≠‘ß 38 §π) Õà“πøî≈å¡‡Õ°´‡√¬å¡◊Õ¢â“ß´â“¬∑’Ëª√°μ‘‚¥¬√—ß ’·æ∑¬å 2 §π ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¥â«¬«‘∏’

Greulich and Pyle ·≈–«‘‡§√“–Àå§«“¡∂Ÿ°μâÕß‡∑’¬∫°—∫Õ“¬ÿ®√‘ß‡ªìπº≈μà“ß‡©≈’Ë¬∑’Ë 95% CI æ∫«à“„π¿“æ√«¡

Õ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π®“°·æ∑¬å·μà≈–§π ‰¡à·μ°μà“ß®“°Õ“¬ÿ®√‘ß (p 0.13 ·≈– p 0.68 μ“¡≈”¥—∫) ·μà‡¡◊ËÕ

·¬°μ“¡‡æ»·≈–°≈ÿà¡Õ“¬ÿæ∫«à“ ‡æ»™“¬Õ“¬ÿ 6-12 ªï Õ“¬ÿ°√–¥Ÿ°πâÕ¬°«à“Õ“¬ÿ®√‘ß (-0.85 ªï, p < 0.01 ·≈– -

0.90 ªï, p < 0.01 μ“¡≈”¥—∫) ‡æ»™“¬Õ“¬ÿ 12-19 ªï Õ“¬ÿ°√–¥Ÿ°¡“°°«à“Õ“¬ÿ®√‘ß (0.5 ªï p < 0.01·≈– 0.44 ªï,

p 0.02 μ“¡≈”¥—∫) „π‡æ»À≠‘ß ∂÷ß·¡âÕ“¬ÿ°√–¥Ÿ°®“°°“√Õà“π¢Õß√—ß ’·æ∑¬å∑—Èß Õß§π ¡’§à“μà“ß®“°Õ“¬ÿ®√‘ß

„°≈â‡§’¬ß°—π„πÕ“¬ÿ 1-12 ªï ·μàμà“ß®“°Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠„π√—ß ’·æ∑¬å§π∑’Ë 1 ∑’ËÕ“¬ÿ 1-3 ªï (0.60 ªï, p

0.04) ·≈– 3-6 ªï (-0.78 ªï, p 0.02) ‡∑à“π—Èπ  à«π‡æ»À≠‘ß„π°≈ÿà¡Õ“¬ÿÕ◊Ëπ Õ“¬ÿ°√–¥Ÿ°¡“°°«à“Õ“¬ÿ®√‘ßÕ¬à“ß¡’

π—¬ ”§—≠‡©æ“–„π√—ß ’·æ∑¬å§π∑’Ë 1 „π™à«ßÕ“¬ÿ 12-19 ªï‡∑à“π—Èπ (0.94 ªï, p 0.01) ¥—ßπ—Èπ §«“¡·μ°μà“ß

√–À«à“ßÕ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‚¥¬«‘∏’¢Õß Greulich and Pyle °—∫Õ“¬ÿ®√‘ß„π·μà≈–‡æ»·≈–™à«ßÕ“¬ÿ · ¥ß«à“

§«√¡’°“√ª√—∫„™â°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¥â«¬«‘∏’π’È À√◊ÕÀ“«‘∏’¡“μ√∞“π„π°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‰∑¬

∑’Ë‡À¡“– ¡μàÕ‰ª

§” ”§—≠: Õ“¬ÿ°√–¥Ÿ°, «‘∏’ Greulich and Pyle, ‡¥Á°‰∑¬

°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‰∑¬∑’Ë
‚√ßæ¬“∫“≈≈”æŸπ ‚¥¬«‘∏’¢Õß Greulich and Pyle

‡¡≈‘  “  æ—π∏ÿå‡¡∏‘»√å

Õ√«√√≥  »‘√æ—≈≈¿

‡πμ√π¿“  ‡∑æª√– ß§å

°≈ÿà¡ß“π√—ß ’«‘∑¬“ ‚√ßæ¬“∫“≈≈”æŸπ

∫∑π”

°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ° (bone age À√◊Õ skeletal

age) ‡ªìπÀπ÷Ëß„π«‘∏’∑’Ë™à«¬ª√–‡¡‘π°“√‡®√‘≠‡μ‘∫‚μ¢Õß

‡¥Á°®“°°“√ª√–‡¡‘πæ—≤π“°“√¢Õß°√–¥Ÿ° (skeletal

maturation) ‚¥¬∑—Ë«‰ª¡’§«“¡ ”§—≠„π°“√«‘π‘®©—¬·≈–

√—°…“‡¥Á°∑’Ë¡’§«“¡º‘¥ª√°μ‘¢Õßæ—≤π“°“√·≈–°“√

‡®√‘≠‡μ‘∫‚μ ‡√‘Ë¡μ—Èß·μà¡’°“√§‘¥§âπ«‘∏’ª√–‡¡‘πÕ“¬ÿ¢Õß

‡¥Á°®“°¡◊Õ·≈–¢âÕ¡◊Õ‡¡◊ËÕ §.». 1909 ‚¥¬ Rotch(1) À≈—ß

®“°π—Èπ‰¥âæ—≤π“¢÷Èπ Õ’°À≈“°À≈“¬«‘∏’‚¥¬ 3 «‘∏’À≈—°∑’Ë

π‘¬¡„™â°—π ‰¥â·°à 1) Greulich and Pyle ª√—∫ª√ÿß¡“



°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‰∑¬∑’Ë‚√ßæ¬“∫“≈≈”æŸπ ‚¥¬«‘∏’¢Õß Greulich and Pyle

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë Ú

®“°«‘∏’ ¢Õß Todd(2) 2) Tanner and Whitehouse Part

II(3) ·≈– 3) °“√π—∫®”π«π ossification center ¢Õß

¡◊Õ·≈–¢âÕ¡◊Õ¢â“ß´â“¬(4-5) ·μà«‘∏’∑’Ë„™â·æ√àÀ≈“¬¡“°∑’Ë ÿ¥

„π∑ÿ°¿Ÿ¡‘¿“§¢Õß‚≈°√«¡∑—Èßª√–‡∑»‰∑¬§◊Õ «‘∏’¢Õß

Greulich and Pyle ´÷Ëß„™â°“√‡ª√’¬∫‡∑’¬∫√Ÿª‡Õ°´‡√¬å

¡◊Õ·≈–¢âÕ¡◊Õ´â“¬°—∫√Ÿª∑’Ë°”Àπ¥‰«â‡ªìπ¡“μ√∞“π ‡ªìπ

«‘∏’∑’Ëßà“¬  –¥«°·≈–√«¥‡√Á« ·μà‡π◊ËÕß®“°«‘∏’π’È¡’¢÷Èπμ—Èß·μà

§.». 1959 ®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¢Õß‡¥Á°„πÕ‡¡√‘°“

‡Àπ◊Õ„π §.». 1930-1940 æ∫ß“π«‘®—¬¡“°¡“¬„πμà“ß

ª√–‡∑» »÷°…“°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¥â«¬«‘∏’¢Õß

Greulich and Pyle π’È °—∫‡¥Á°„π ¡—¬ªí®®ÿ∫—π∫â“ß æ∫

«à“„™â ‰¥â ‡™àπ °“√»÷°…“‡¥Á°Õ“¬ÿ 12-28 ‡¥◊Õπ„π

¡“‡≈‡´’¬(6) °“√»÷°…“‡¥Á°„π¬ÿ‚√ª°≈“ß(7) √«¡∑—Èß°“√

»÷°…“¢Õß Van Rijn RR ·≈–§≥– „π‡¥Á°™“«¥—™μå(8)

„π¢≥–∑’Ë∫“ß°“√»÷°…“æ∫«à“æ—≤π“°“√¢Õß°√–¥Ÿ° ¡’

§«“¡·μ°μà“ß°—π„π·μà≈–¬ÿ§ ¡—¬ √«¡∑—Èß¡’§«“¡·μ°

μà“ß°—π√–À«à“ß‡™◊ÈÕ™“μ‘ ¿Ÿ¡‘¿“§ ·≈–‰¡à “¡“√∂„™â°“√

ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°‚¥¬«‘∏’π’È ‰¥âÕ¬à“ß∂Ÿ°μâÕß ‡™àπ °“√

»÷°…“¢Õß Loder RT. ·≈–§≥– „π‡¥Á°º‘«¢“«·≈–º‘«

¥”„πª√–‡∑» À√—∞Õ‡¡√‘°“(9) ª√–‡∑»ª“°’ ∂“π(10-11)

Koc A ·≈–§≥–„π‡¥Á°™“¬„πª√–‡∑»μÿ√°’(12) ·≈–„π

ª√–‡∑»ÕÕ ‡μ√‡≈’¬ ‡ª√’¬∫‡∑’¬∫°“√æ—≤π“°“√¢Õß

√à“ß°“¬·≈–°√–¥Ÿ°¢Õß‡¥Á°„π™à«ß 20 ªï∑’Ëºà“π¡“(13)

Õ¬à“ß‰√°Áμ“¡ °“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°«‘∏’¢Õß Greulich

and Pyle ¡’§«“¡‡™◊ËÕ∂◊Õ‰¥â·μ°μà“ß°—π  ∑—Èß∑’Ë«—¥‚¥¬§π

‡¥’¬« (intraobserver variability) À√◊ÕÀ≈“¬§π

(interobserver variability)(14-16)

 ”À√—∫ª√–‡∑»‰∑¬ ¡’°“√æ—≤π“¡“μ√∞“πÕ“¬ÿ

°√–¥Ÿ°‡¥Á°‰∑¬¢÷Èπ‚¥¬ ¥ÿ…≥’  ÿ∑∏ª√’¬“»√’ „π æ.».

2522(17) ·≈– ∫ÿ≠™à«¬  ∂“ªíμ¬«ß»å·≈–§≥–„π æ.».

2527(18) ÷́Ëß‡ªìπ«‘∏’∑’Ë„™â°“√π—∫®”π«π postnatal ossi-

fication center ¢Õß¡◊Õ·≈–¢âÕ¡◊Õ¢â“ß´â“¬ μàÕ¡“‰¥â

»÷°…“∂÷ß°“√π”‡Õ“¡“μ√∞“π∑’Ë§‘¥¢÷Èπ„π æ.». 2527 ¡“

„™â„π‚√ßæ¬“∫“≈√“¡“∏‘∫¥’„π æ.». 2528- 2529(19) º≈

æ∫«à“«‘∏’¥—ß°≈à“«¡’§«“¡·¡àπ¬”„π‡¥Á°À≠‘ß∑’Ë¡’ advanced

bone age ·≈–æÕ„™â°“√‰¥â„π°≈ÿà¡ retarded bone age

·≈– normal bone age ·μà«‘∏’π’È¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬

«‘∏’∑’Ëπ‘¬¡„™â „πª√–‡∑»‰∑¬„πªí®®ÿ∫—π√«¡∑—Èß∑’Ë ‚√ß-

æ¬“∫“≈≈”æŸπ ¬—ß§ß‡ªìπ«‘∏’¢Õß Greulich and Pyle ́ ÷Ëß

¬—ß‰¡à¡’º≈ß“π«‘®—¬¬◊π¬—π§«“¡‡À¡“– ¡°—∫‡¥Á°‰∑¬„π

ªí®®ÿ∫—π‰¥â  ‡æ◊ËÕ‡æ‘Ë¡§«“¡¡—Ëπ„®„π°“√ª√–‡¡‘πÕ“¬ÿ

°√–¥Ÿ°¥â«¬«‘∏’π’È ®÷ß«‘®—¬‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈

°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¥â«¬«‘∏’¢Õß Greulich and Pyle

‡¥Á°·≈–«—¬√ÿàπ‰∑¬∑’Ë‚√ßæ¬“∫“≈≈”æŸπ

«‘∏’°“√»÷°…“

°“√«‘®—¬‡™‘ßæ√√≥“π’È ‰¥â»÷°…“·∫∫¬âÕπÀ≈—ß‚¥¬

√«∫√«¡¿“æ‡Õ°´‡√¬å¡◊Õ·≈–¢âÕ¡◊Õ¢â“ß ấ“¬¢Õß‡¥Á°

·≈–«—¬√ÿàπ‰∑¬ Õ“¬ÿ√–À«à“ß 2 ‡¥◊Õπ - 19 ªï ∑’Ë¡“

μ√«®„π·ºπ°Õÿ∫—μ‘‡Àμÿ·≈–©ÿ°‡©‘π ·≈–·ºπ°ºŸâªÉ«¬

πÕ°¢Õß‚√ßæ¬“∫“≈≈”æŸπ„π‡¥◊Õπ¡‘∂ÿπ“¬π 2548 -

 ‘ßÀ“§¡ 2550 ®”π«π 137 §π

‡°≥±å„π°“√§—¥‡≈◊Õ°¿“æ‡Õ°´‡√¬å®“°°≈ÿà¡μ—«Õ¬à“ß

‰¥â·°à 1) ‰¡àæ∫§«“¡º‘¥ª√°μ‘¢Õß°√–¥Ÿ°·≈–‡π◊ÈÕ‡¬◊ËÕ

2) ¿“æ‡Õ°´‡√¬å§√Õ∫§≈ÿ¡μ—Èß·μà°√–¥Ÿ°™‘Èπ ÿ¥∑â“¬¢Õß

ª≈“¬π‘È«¡◊Õ ®π∂÷ß à«πª≈“¬¢Õß°√–¥Ÿ° radius ·≈–

ulna Õ¬à“ß™—¥‡®π π‘È«¡◊Õ‡À¬’¬¥μ√ß ¡◊Õ·≈–¢âÕ¡◊Õ‰¡à

∫‘¥‡Õ’¬ß ‡°≥±å„π°“√§—¥ÕÕ° ‰¥â·°à 1) ¡’ª√–«—μ‘‚√§

ª√–®”μ—« À√◊Õ æ—≤π“°“√º‘¥ª√°μ‘ √–∫ÿ‰«â„π‡«™

√–‡∫’¬πºŸâªÉ«¬πÕ° 2) ‰¡à¡’«—π ‡¥◊Õπ ªï‡°‘¥ ·≈–‡™◊ÈÕ™“μ‘

√–∫ÿ‰«â„π‡«™√–‡∫’¬πºŸâªÉ«¬πÕ°

§—¥‡≈◊Õ°‰¥â∑—ÈßÀ¡¥ 106 §π ‡ªìπ ™“¬ 68 §π À≠‘ß

38 §π Õ“¬ÿ√–À«à“ß 6 ‡¥◊Õπ-19 ªï §—¥ÕÕ° 31 §π

‡π◊ËÕß®“° ¡’‚√§ª√–®”μ—« 12 §π (ÀÕ∫À◊¥æ∫¡“°∑’Ë ÿ¥

§◊Õ 5 §π) °√–¥Ÿ°À—° 7 §π ¿“æ‡Õ°´‡√¬å‰¡à “¡“√∂

·ª≈º≈‰¥â 5 §π ‰¡à¡’«—π‡¥◊Õπªï‡°‘¥√–∫ÿ„π‡«™√–‡∫’¬π

4 §π ·≈–°“√«‘π‘®©—¬‡ªìπ‚√§‡°’Ë¬«°—∫°√–¥Ÿ°·≈–¢âÕ 3

§π

°“√Õà“πøî≈å¡·ª≈º≈‚¥¬√—ß ’·æ∑¬å 2 §π∑’Ë¡’

ª√– ∫°“√≥å„π°“√∑”ß“π„°≈â‡§’¬ß°—π (2 ªï ·≈– 1 ªï)

Ò˘Ò



Bone age Assessment by Greulich and Pyle Method in Thai Children at Lamphun Hospital
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ºŸâÕà“πøî≈å¡∑√“∫·μà‡æ»¢Õß‡¥Á°·μà‰¡à∑√“∫Õ“¬ÿ∑’Ë·∑â®√‘ß

‚¥¬°“√ªî¥∫—ßªÑ“¬™◊ËÕ∑’Ë·ºàπøî≈å¡·≈–√–∫ÿ‡©æ“–‡æ»

·ª≈º≈Õ“¬ÿ°√–¥Ÿ°‚¥¬‡∑’¬∫°—∫√Ÿª¿“æ¡“μ√∞“π¢Õß

Greulich and Pyle ∑’Ë‡À¡“– ¡∑’Ë ÿ¥ÕÕ°¡“‡ªìπ

®”π«π‡¥◊ÕπÀ√◊Õªïμ“¡∑’Ë √–∫ÿ°”°—∫‰«â „π√Ÿª¿“æ

¡“μ√∞“ππ’È·¬°μ“¡‡æ» ∂â“°“√ª√–‡¡‘π°È”°÷Ëß√–À«à“ß 2

Õ“¬ÿ „™âÕ“¬ÿ°÷Ëß°≈“ß

Õ“¬ÿ∑’Ë·∑â®√‘ß¢ÕßºŸâªÉ«¬§”π«≥®“°Õ“¬ÿ«—π∑’Ë¡“

μ√«®‡∑’¬∫°—∫«—π ‡¥◊Õπ ªï‡°‘¥ ∑’Ë√–∫ÿ‰«â„π‡«™√–‡∫’¬π

°√≥’‡»…‡°‘π 15 «—π ªí¥§‘¥‡ªìπ‡¥◊Õπ

«‘‡§√“–Àå¢âÕ¡Ÿ≈ §«“¡∂Ÿ°μâÕß (accuracy) „π°“√

ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‚¥¬‡ª√’¬∫‡∑’¬∫Õ“¬ÿ∑’Ë

ª√–‡¡‘π‰¥â (bone age) °—∫Õ“¬ÿ∑’Ë·∑â®√‘ß (chronologi-

cal age) ‚¥¬§”π«≥®“°º≈μà“ß‡©≈’Ë¬ ·≈– à«π

‡∫’Ë¬ß‡∫π¡“μ√∞“π¢ÕßÕ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥â®“°

√—ß ’·æ∑¬å·μà≈–§π‡∑’¬∫°—∫Õ“¬ÿ®√‘ß ·≈–«‘‡§√“–Àå

interobserver variation ‚¥¬π”§à“Õ“¬ÿ°√–¥Ÿ°®“°°“√

Õà“π¢Õß√—ß ’·æ∑¬å §π∑’Ë 1 ·≈– 2 ‡ª√’¬∫‡∑’¬∫°—π

·≈–§”π«≥ º≈μà“ß‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

 ∂‘μ‘∑’Ë„™â„π°“√»÷°…“‰¥â·°à student paired t-test

∑’Ë 95% §«“¡‡™◊ËÕ¡—Ëπ (95% confidence interval) ‚¥¬

„™â‚ª√·°√¡ Stata version 8.2

º≈°“√»÷°…“

¿“æ‡Õ°´‡√¬å°√–¥Ÿ°¡◊Õ·≈–¢âÕ¡◊Õ¢Õß‡¥Á°·≈–«—¬

√ÿàπμ“¡À≈—°‡°≥±å∑’Ëμ—Èß‰«â √«∫√«¡‰¥â∑—ÈßÀ¡¥ 106 §π ™“¬

68 §π·≈–À≠‘ß 38 §π ·∫àßμ“¡°≈ÿà¡Õ“¬ÿ·≈–¿Ÿ¡‘≈”‡π“

(μ“√“ß∑’Ë 1)

°“√Õà“πº≈¢Õß√—ß ’·æ∑¬å Õß§π æ∫«à“‰¡à·μ°

μà“ßÕ¬à“ß¡’π—¬ ”§—≠„π‡æ»™“¬ (p 0.67) ·μà·μ°μà“ß

„π‡æ»À≠‘ß (p 0.03) (μ“√“ß∑’Ë 2)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫Õ“¬ÿ°√–¥Ÿ°®“°°“√Õà“π¢Õß

√—ß ’·æ∑¬å°—∫Õ“¬ÿ®√‘ßæ∫«à“ „π¿“æ√«¡ Õ“¬ÿ°√–¥Ÿ°

®“°°“√Õà“π¢Õß√—ß ’·æ∑¬å∑—Èß Õß§π‰¡à¡’§«“¡·μ°

μà“ß°—∫Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠ (μ“√“ß∑’Ë 3) ·μà

Õ¬à“ß‰√°Áμ“¡ ‡¡◊ËÕ·¬°μ“¡‡æ» ·≈–°≈ÿà¡Õ“¬ÿ æ∫«à“ „π

‡¥Á°™“¬Õ“¬ÿ 6-12 ªï ·æ∑¬å∑—Èß Õß§πÕà“πº≈‰¡àμà“ß°—π

§◊Õ Õ“¬ÿ°√–¥Ÿ°®“°°“√Õà“ππâÕ¬°«à“Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬-

 ”§—≠ (√—ß ’·æ∑¬å §π∑’Ë 1 -0.9, 0.30 ªï p< 0.01 ·≈–

√—ß ’·æ∑¬å§π∑’Ë 2 -0.85, 0.27 ªï p< 0.01) ·≈–„π‡¥Á°

™“¬Õ“¬ÿ 12-19 ªï Õ“¬ÿ°√–¥Ÿ°®“°°“√Õà“π ¡“°°«à“

Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠ (√—ß ’·æ∑¬å§π∑’Ë 1 0.5, 0.18

ªï p < 0.01 ·≈–√—ß ’·æ∑¬å§π∑’Ë 2 0.44, 0.18 ªï

p 0.02) ¥—ß· ¥ß„πμ“√“ß∑’Ë 4

μ“√“ß∑’Ë 1 ‡æ» Õ“¬ÿ ·≈–¿Ÿ¡‘≈”‡π“¢Õß‡¥Á° (n =106 §π)

≈—°…≥–∑’Ë»÷°…“ ®”π«π √âÕ¬≈–

‡æ»

™“¬ 68 64.2

À≠‘ß 38 35.8

Õ“¬ÿ (ªï)

2 ‡¥◊Õπ- 1 2 1.9

1 -3 9 8.5

3 - 6 17 16.0

6 -12 20 18.9

12 -19 58 54.7

∑’ËÕ¬Ÿà

®—ßÀ«—¥≈”æŸπ 101 95.3

Õ◊Ëπ Ê 5 4.7

μ“√“ß∑’Ë 2 ‡ª√’¬∫‡∑’¬∫Õ“¬ÿ®“°°“√ª√–‡¡‘π¢Õß√—ß ’·æ∑¬å∑—Èß Õß

(interobserver variation)

Mean difference, SD
‡æ» 95% CI p

(year)

™“¬·≈–À≠‘ß 0.13, 0.08 -0.02, 0.29 0.10

™“¬ 0.14, 0.10 -0.16, 0.24 0.67

À≠‘ß 0.30, 0.13 0.03, 0.56 0.03

*‡§√◊ËÕßÀ¡“¬ (-) À¡“¬∂÷ß under estimation
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μ“√“ß∑’Ë 3 §«“¡·μ°μà“ß¢ÕßÕ“¬ÿ°√–¥Ÿ° ®“°°“√Õà“π¢Õß

√—ß ’·æ∑¬å°—∫Õ“¬ÿ®√‘ß „π¿“æ√«¡∑ÿ°°≈ÿà¡Õ“¬ÿ·≈–

·¬°μ“¡‡æ»

Mean

‡æ» difference, SD 95% CI p

(year)

√—ß ’·æ∑¬å§π∑’Ë 1

™“¬·≈–À≠‘ß 0.18, 0.12 -0.05, 0.42 0.13

™“¬ 0.14, 0.15 -0.15, 0.44 0.32

À≠‘ß 0.25, 0.21 -0.17, 0.66 0.24

√—ß ’·æ∑¬å§π∑’Ë 2

™“¬·≈–À≠‘ß 0.48, 0.12 -0.18, 0.28 0.68

™“¬ 0.10, 0.14 -0.19, 0.39 0.48

À≠‘ß -0.05, 0.19 -0.44, 0.34 0.80

*‡§√◊ËÕßÀ¡“¬ (-) À¡“¬∂÷ß under estimation

μ“√“ß∑’Ë 4 §«“¡·μ°μà“ß¢ÕßÕ“¬ÿ°√–¥Ÿ° ®“°°“√Õà“π¢Õß√—ß ’·æ∑¬å§π∑’Ë 1 °—∫Õ“¬ÿ®√‘ß ·¬°μ“¡‡æ»·≈–°≈ÿà¡Õ“¬ÿ

®”π«π§π Mean difference, SD
Õ“¬ÿ (ªï) 95% CI p

(√âÕ¬≈–) (year)

‡æ»™“¬

2 ‡¥◊Õπ- 1 0 - - -

1 - 3 3 (4.41%) 0.06, 0.06 -0.19, 0.30 0.42

3 - 6 8 (11.76%) 0.12, 0.30 -0.59, 0.82 0.38

6 - 12 14 (20.59%) -0.90, 0.30 -1.54, -0.26 <0.01

12 - 19 43 (63.24%) 0.50, 0.18 0.14, 0.85 <0.01

‡æ»À≠‘ß

2 ‡¥◊Õπ- 1 2 (5.26%) 0.04, 0.12 -1.54, 1.63 0.78

1 - 3 6 (15.76%) 0.60, 0.21 0.06, 1.13 0.04

3 - 6 9 (23.68%) -0.78, 0.26 -1.38, -0.18 0.02

6 - 12 6 (15.76%) -0.24, 0.65 -1.91, 1.43 0.73

12 - 19 15 (39.47%) 0.94, 0.32 0.25, 1.64 0.01

*‡§√◊ËÕßÀ¡“¬ (-) À¡“¬∂÷ß under estimation

 ”À√—∫„π‡æ»À≠‘ß Õ“¬ÿ°√–¥Ÿ°®“°°“√Õà“π¢Õß

√—ß ’·æ∑¬å§π∑’Ë 1 ¡“°°«à“Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠„π

™à«ßÕ“¬ÿ 1-3 ªï (0.60, 0.21 ªï p 0.04) ·≈– Õ“¬ÿ 12-19

ªï (0.94, 0.32 ªï p 0.01) Õ“¬ÿ°√–¥Ÿ°®“°°“√Õà“ππâÕ¬

°«à“Õ“¬ÿ®√‘ß Õ¬à“ß¡’π—¬ ”§—≠ „π™à«ßÕ“¬ÿ 3-6 ªï (-0.78,

0.26 ªï p 0.02)  à«πÕ“¬ÿ°√–¥Ÿ°®“°°“√Õà“π¢Õß√—ß ’

·æ∑¬å§π∑’Ë 2 ‰¡à¡’§«“¡·μ°μà“ß°—∫Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬-

 ”§—≠ (μ“√“ß∑’Ë 5)

«‘®“√≥å

°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°‚¥¬«‘∏’¢Õß Greulich and

Pyle ‡ªìπ∑’Ëπ‘¬¡„™â°—π¡“°‡π◊ËÕß®“° –¥«°·≈–√«¥‡√Á«

·μà°“√Õà“πº≈‚¥¬°“√‡ª√’¬∫‡∑’¬∫¿“æ‡Õ°´‡√¬å¢Õß¡◊Õ

·≈–¢âÕ¡◊Õ¢â“ß ấ“¬°—∫¿“æ‡Õ°´‡√¬å¡“μ√∞“π¢Õß

Greulich and Pyle ∑”„Àâ·μ°μà“ß‰¥â∑—Èß°“√Õà“π‚¥¬

Ò˘Û
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μ“√“ß∑’Ë 5 §«“¡·μ°μà“ß¢ÕßÕ“¬ÿ°√–¥Ÿ° ®“°°“√Õà“π¢Õß√—ß ’·æ∑¬å§π∑’Ë 2 °—∫Õ“¬ÿ®√‘ß ·¬°μ“¡‡æ»·≈–°≈ÿà¡Õ“¬ÿ

®”π«π§π Mean difference, SD
Õ“¬ÿ (ªï) 95% CI p

(√âÕ¬≈–) (year)

‡æ»™“¬

2 ‡¥◊Õπ- 1 0 - - -

1 - 3 3 (4.41%) 0.11, 0.53 -2.16, 2.38 0.85

3 - 6 8 (11.76%) -0.06, 0.28 -0.74, 0.61 0.83

6 - 12 14 (20.59%) -0.85, 0.27 -1.44, -0.25 <0.01

12 - 19 43 (63.24%) 0.44, 0.18 0.08, 0.80 0.02

‡æ»À≠‘ß

2 ‡¥◊Õπ- 1 2 (5.26%) 0.54, 0.62 -7.40, 8.49 0.54

1 - 3 6 (15.76%) 0.61, 0.37 0.33, 1.55 0.16

3 - 6 9 (23.68%) -0.74, 0.40 -1.66, -0.18 0.09

6 - 12 6 (15.76%) -0.26, 0.58 -1.74, 1.22 0.66

12 - 19 15 (39.47%) 0.11, 0.30 0.253, 0.75 0.71

*‡§√◊ËÕßÀ¡“¬ (-) À¡“¬∂÷ß under estimation

§π§π‡¥’¬«°—π (intraobserver variability) À√◊Õμà“ß

∫ÿ§§≈°—π (interobserver variability)(14-16) ·≈–¡’°“√

»÷°…“∑’Ëæ∫«à“§«“¡‡™◊ËÕ∂◊Õ‰¥â„π°“√Õà“πº≈‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

ª√– ∫°“√≥å‡æ‘Ë¡¢÷Èπ(7,14) ´÷Ëß„π°“√»÷°…“§√—Èßπ’Èæ∫

«à“°“√Õà“πº≈¢Õß√—ß ’·æ∑¬å∑—Èß Õß§π∑’Ë¡’ª√– ∫°“√≥å

°“√∑”ß“π„°≈â‡§’¬ß°—π§◊Õ 1 ªï ·≈– 2 ªï„π¿“æ√«¡‰¡à

·μ°μà“ß°—π ¬°‡«âπ„π‡æ»À≠‘ß‚¥¬‡©æ“–∑’Ë°≈ÿà¡ Õ“¬ÿ 2

‡¥◊Õπ-1 ªï ·≈– 12-19 ªï Õ¬à“ß‰√°Áμ“¡§à“‡©≈’Ë¬°“√

Õà“πº≈∑’Ë‰¡à·μ°μà“ß°—π ¡’‚Õ°“ ∑—Èßº‘¥À√◊Õ∂Ÿ°

°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°®“°√—ß ’·æ∑¬å∑—Èß 2 §π „π

¿“æ√«¡‰¡à·μ°μà“ß®“°Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠ ∂÷ß

·¡â«à“Õ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥â„π¿“æ√«¡®–¡“°°«à“

Õ“¬ÿ®√‘ß (0.18 ªï „π√—ß ’·æ∑¬å§π∑’Ë 1 ·≈– 0.48 ªï„π

√—ß ’·æ∑¬å§π∑’Ë 2) ́ ÷Ëß·μ°μà“ß®“°°“√»÷°…“¢Õß Groell

R ·≈–§≥– ·≈– Cole AJL ·≈–§≥– ∑’Ëæ∫«à“Õ“¬ÿ

°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥âμË”°«à“Õ“¬ÿ®√‘ß(7,20) ‡¡◊ËÕ·¬°μ“¡

‡æ»·≈–°≈ÿà¡Õ“¬ÿ °“√»÷°…“§√—Èßπ’Èæ∫«à“ „π‡¥Á°™“¬Õ“¬ÿ

6-12 ªï Õ“¬ÿ°√–¥Ÿ°‡©≈’Ë¬∑’Ëª√–‡¡‘π‰¥â®“°√—ß ’·æ∑¬å∑—Èß

 Õß§π πâÕ¬°«à“Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠ (0.9 ªï√—ß ’

·æ∑¬å§π∑’Ë 1 ·≈– 0.85 ªï „π√—ß ’·æ∑¬å§π∑’Ë 2)  à«π

‡¥Á°™“¬Õ“¬ÿ 12-19 ªï Õ“¬ÿ°√–¥Ÿ°‡©≈’Ë¬∑’Ëª√–‡¡‘π‰¥â

¡“°°«à“Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠ (0.5 ªï√—ß ’·æ∑¬å§π∑’Ë

1 ·≈– 0.44 ªï „π√—ß ’·æ∑¬å§π∑’Ë 2) ´÷Ëßº≈π’È§≈â“¬°—∫

°“√»÷°…“Õ◊Ëπ Ê ∑’Ëæ∫«à“™à«ß°àÕπ«—¬√ÿàπ-«—¬√ÿàπμÕπμâπ

Õ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥âπâÕ¬°«à“Õ“¬ÿ®√‘ß ·≈–À≈—ß®“°

π—ÈπÕ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥â¡“°°«à“Õ“¬ÿ®√‘ß(10-12) ¡’

√“¬ß“πº≈∑’Ë·μ°μà“ß®“°π’È·≈– π—∫ πÿπ·π«§‘¥∑’Ë«à“

§«“¡·μ°μà“ß∑“ß‡™◊ÈÕ™“μ‘ ‡æ» Õ“¬ÿ »“ π“  àßº≈

„Àâ°“√æ—≤π“°“√¢Õß°√–¥Ÿ°·μ°μà“ß°—π ‡™àπ °“√

»÷°…“¢Õß Loder RT ·≈–§≥–æ∫«à“ „π°≈ÿà¡‡¥Á°º‘«

¢“«·≈–º‘«¥”∑—Èß‡æ»™“¬·≈–À≠‘ß ·μà≈–°≈ÿà¡·μà≈–

™à«ßÕ“¬ÿ  ¡’≈—°…≥–æ—≤π“°“√¢Õß°√–¥Ÿ°·μ°μà“ß



°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°‰∑¬∑’Ë‚√ßæ¬“∫“≈≈”æŸπ ‚¥¬«‘∏’¢Õß Greulich and Pyle

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë Ú

°—π‰ª(9) °“√»÷°…“¢Õß Mora S ·≈–§≥– æ∫«à“Õ“¬ÿ

°√–¥Ÿ°‡©≈’Ë¬¢Õß‡¥Á°Õ‡¡√‘°—π™à«ß prepuberty π—Èπ

‡¥Á°Õ‡¡√‘°—π‡™◊ÈÕ “¬·Õø√‘°—π®–¡’Õ“¬ÿ°√–¥Ÿ°¡“°°«à“

‡¥Á°Õ‡¡√‘°—π‡™◊ÈÕ “¬¬ÿ‚√ª  à«π postpuberty ‡¥Á°

Õ‡¡√‘°—π‡™◊ÈÕ “¬¬ÿ‚√ª®–¡’æ—≤π“°“√∑“ß°√–¥Ÿ°∑’Ë‡√Á«

°«à“(21) °“√»÷°…“„π‰μâÀ«—πæ∫«à“Õ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°„π

™à«ß°àÕπ«—¬√ÿàπ®–™â“ μ“¡¥â«¬‡æ‘Ë¡¢÷Èπ„π™à«ß«—¬√ÿàπ·≈–

æ—≤π“°“√≈È”Àπâ“ (advance) „π™à«ß«—¬√ÿàπμÕπª≈“¬(22)

πÕ°®“°π’È¬—ß¡’°“√»÷°…“∑’Ëæ∫«à“·¡â‡™◊ÈÕ™“μ‘‡¥’¬«°—π·μà

μà“ß¬ÿ§ ¡—¬ °√–¥Ÿ°°Áæ—≤π“·μ°μà“ß°—π¥â«¬(13)

¥—ßπ—ÈπÀ≈“¬ª√–‡∑»®÷ß‰¥âæ¬“¬“¡ª√—∫ª√ÿßÀ“«‘∏’

¡“μ√∞“π„À¡à„π°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°¢Õß‡¥Á°„π

ª√–‡∑» À√◊Õπ”«‘∏’μà“ß Ê ∑’Ë¡’Õ¬Ÿà‡¥‘¡¡“ª√—∫„™â√à«¡°—π

„Àâ∂Ÿ°μâÕß·¡àπ¬”¡“°∑’Ë ÿ¥ πÕ°®“°π’È„πªí®®ÿ∫—π ¬—ß¡’

«‘∏’°“√„À¡à„π°“√ª√–‡¡‘πÕ“¬ÿ°√–¥Ÿ°‡°‘¥¢÷Èπ ‡™àπ °“√„™â

neural network(23) °“√μ√«®Õ—≈μ√“´“«π¥å∫√‘‡«≥¡◊Õ

·≈–¢âÕ¡◊Õ·∑π°“√‡Õ°´‡√¬å‚¥¬Õ‘ß®“°¡“μ√∞“π¢Õß

Greulich and pyle(24) °“√„™â computer ™à«¬

ª√–¡«≈º≈≈—°…≥–¢Õß°√–¥Ÿ°¢âÕ¡◊Õ (Computerized

geometric features of carpal bone for bone age

estimation)(25) ‡ªìπμâπ

 ”À√—∫„π°≈ÿà¡‡æ»À≠‘ß∂÷ß·¡â°“√»÷°…“§√—Èßπ’Èæ∫«à“

Õ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π‰¥â„π√—ß ’·æ∑¬å∑—Èß Õß§π®–„°≈â

‡§’¬ß·≈–¡’·π«‚πâ¡‰ª„π∑“ß‡¥’¬«°—π„πÕ“¬ÿ 1-12 ªï

°≈à“«§◊Õ Õ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π¡“°°«à“Õ“¬ÿ®√‘ß „π™à«ß

Õ“¬ÿ 1-3 ªï (0.6 ªï) ·≈–Õ“¬ÿ°√–¥Ÿ°πâÕ¬°«à“Õ“¬ÿ®√‘ß

„π™à«ßÕ“¬ÿ 3-6 ªï (0.74-0.78 ªï) ·≈– 6-12 ªï (0.24-

0.26 ªï) ·μàæ∫§«“¡·μ°μà“ß®“°Õ“¬ÿ®√‘ßÕ¬à“ß¡’π—¬ ”§—≠

‡©æ“–„π°“√Õà“π¢Õß√—ß ’·æ∑¬å§π∑’Ë 1 ∑’ËÕ“¬ÿ 1-3 ªï

·≈– 3-6 ªï ‡∑à“π—Èπ ·≈–§«“¡‡ÀÁπ∑’Ëμà“ß°—π„π‡æ»

À≠‘ßÕ“¬ÿ 12-19 ªï ®÷ßæ∫Õ“¬ÿ°√–¥Ÿ°¡“°°«à“Õ“¬ÿ®√‘ß

®“°°“√Õà“π¢Õß√—ß ’·æ∑¬å§π∑’Ë 1 ‡∑à“π—Èπ

°“√»÷°…“§√—Èßπ’È¡’¢âÕ®”°—¥ §◊Õ

1. ‡ªìπ°“√»÷°…“·∫∫μ—¥¢«“ß (cross-sectional

study) °≈ÿà¡‡¥Á°∑’Ë§“¥«à“¡’°“√‡®√‘≠‡μ‘∫‚μª√°μ‘‰¥â®“°

°“√ª√–‡¡‘π∑“ß§≈‘π‘°·≈–ª√–«—μ‘°“√‰¡à¡’‚√§ª√–®”μ—«

‰¡à‰¥âπ”ªí®®—¬πÈ”Àπ—°·≈–  à«π Ÿß ∑’ËÕ“®™à«¬æ‘®“√≥“

°“√‡®√‘≠‡μ‘∫‚μ∑’Ëª√°μ‘¡“§—¥‡≈◊Õ°¥â«¬ ®÷ßÕ“®‰¡à ‰¥â

‡ªìπμ—«·∑π¢Õß‡¥Á°°≈ÿà¡ª√°μ‘∑’Ë·∑â®√‘ß

2. ®”π«π°≈ÿà¡μ—«Õ¬à“ß¡’πâÕ¬ ∑”„Àâ ‰¡à “¡“√∂

ª√–‡¡‘π‡∑’¬∫°—∫Õ“¬ÿ®√‘ß·¬°·μà≈–Õ“¬ÿ‰¥â μâÕß®—¥

‡ªìπ°≈ÿà¡Õ“¬ÿ·∑π ·μàÕ¬à“ß‰√°Áμ“¡À≈—ß°“√®—¥°≈ÿà¡Õ“¬ÿ

·≈â« ®”π«π°≈ÿà¡μ—«Õ¬à“ß∫“ß™à«ßÕ“¬ÿ ¬—ß§ß¡’®”π«π

πâÕ¬Õ¬Ÿà ·≈– ‡æ»À≠‘ß¡’πâÕ¬°«à“‡æ»™“¬ ‡π◊ËÕß®“°¢âÕ

®”°—¥„π°“√À“°≈ÿà¡μ—«Õ¬à“ß ®÷ß∑”„ÀâÕ“®¬—ß √ÿªº≈‰¡à

‰¥â™—¥‡®π

3. ‡¥Á°‡°◊Õ∫∑—ÈßÀ¡¥Õ¬Ÿà„π®—ßÀ«—¥≈”æŸπ ∂÷ß·¡â¡’

‡™◊ÈÕ™“μ‘‰∑¬ ·μàÕ“®π”‰ªª√—∫„™â„π®—ßÀ«—¥Õ◊Ëπ Ê À√◊Õ

¿Ÿ¡‘¿“§Õ◊Ëπ Ê ¢Õßª√–‡∑»‰¡à‰¥â ‡π◊ËÕß®“°¬—ß¡’ªí®®—¬Õ◊Ëπ

Ê ∑’Ë¡’§«“¡·μ°μà“ß ‡™àπ «‘∂’™’«‘μ °“√‡≈’È¬ß¥Ÿ ª√–‡æ≥’

«—≤π∏√√¡ ‡ªìπμâπ

¢âÕ‡ πÕ·π–

„π°“√»÷°…“„π√–¥—∫∑’Ë„À≠à¢÷ÈπÀ√◊Õ„π√–¥—∫ª√–‡∑»

·≈–¡’®”π«πμ—«Õ¬à“ß∑’Ë¡“°¢÷Èπ ®–∑”„Àâ “¡“√∂æ∫

§«“¡‡À¡◊Õπ À√◊Õ ·μ°μà“ß¢ÕßÕ“¬ÿ°√–¥Ÿ°∑’Ëª√–‡¡‘π

‰¥â°—∫Õ“¬ÿ®√‘ß„π·μà≈–Õ“¬ÿ‰¥â™—¥‡®π¢÷Èπ ·≈–§«√‡æ‘Ë¡
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Abstract Bone age Assessment by Greulich and Pyle Method in Thai Children at
Lamphun Hospital
Melissa Panmethis, Orawan Sirapallop, Netnapa Tepprasong
Radiology Department, Lamphun Hospital
Journal of Health Science 2010; 19:190-7.

This cross-sectional study was aimed at determining whether the Greulich and Pyle method
still capable of bone age assessment in Thai children at Lamphun hospital.  The normal appearance
left hand radiographs were enrolled from 106 Thai children (68 males, 38 females), aged 2 months
to 19 years, visiting the emergency and outpatient departments during June 2005-August 2007.  The
radiographs were analyzed by two radiologists blinded to the chronological age.  The mean age
difference, their standard deviation and 95% CI were calculated.  On average, there was no statisti-
cally difference between bone age reported by two radiologists and chronological ages (p 0.13 and
p  0.68).  However, delayed bone ages in boys aged 6-12 yrs (-0.90 yr, p < 0.01 and -0.85 yr, p< 0.01)
and advanced bone ages in boys aged 12-19 yrs (0.50 yr p < 0.01 and 0.44 yr, p 0.02) were found.  In
girls, although the results between measured bone ages and chronological ages from the two readers
were not different in 1-12 yr age group, but the difference were statistically significant for only one
radiologist in 1-3 yr group (0.60 yr, p 0.04) and 3-6 yr (-0.78 yr, p 0.02 ).  The rest of the girls,
statistical significance of advanced bone age was found only in one radiologist in 12-19 yr age
group (0.94 yr, p 0.01).  The data suggested the discrepancy between measured bone age and chro-
nological age in some age groups, therefore, some modification of Greulich and Pyle method or
identified the new standard bone age for Thai children is necessary.

Key words: bone age, Greulich and Pyle method, Thai children
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