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Abstract

Chanin Kalpravidh1   Atichat Brahmasa1   Sumolya Kanchanapangka2   Marissak Kalpravidh1*

AUTOGENOUS ILIAL GRAFTING OF MANDIBLES IN DOGS

An autogenous ilial graft was experimentally used for grafting the mandibles of 6 mixed-breed dogs, aged 1

to 5 years.  To prepare the recipient bed, the mandibular shaft, under the fourth premolar tooth, was cut  2 cm deep

and removed with the tooth.  An ilial graft, the same size as  the excised mandibular shaft, was harvested from the

dorsal iliac crest of the same dog.  The graft was then seated  in the recipient bed and fixed to the mandible by a

plastic bone plate and screws.  Bone union was evaluated radiographically and histologically. The grafted sites of

all dogs were postoperatively radiographed on the day of grafting and then every 2 weeks  for a period of 12

weeks in 3 dogs, but for 4, 8 and 12 weeks in the other 3 dogs before being harvested for histological study.

Callus formation and bone union appeared 6 and 12 weeks after grafting, respectively.  It was concluded that, the

ilial wing can be used for mandibular autogenous grafting.
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∫∑§—¥¬àÕ

™π‘π∑√å °—≈≈åª√–«‘∑∏å1  Õµ‘™“µ æ√À¡“ “1   ÿ¡≈¬“ °“≠®π–æ—ß§–2  ¡“√‘…»—°√å °—≈≈åª√–«‘∑∏å1*

°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°ªï° –‚æ°¢Õßµ—«‡Õß∑’Ë¢“°√√‰°√≈à“ß„π ÿπ—¢

°“√∑¥≈Õß„™â°√–¥Ÿ°ªï° –‚æ°ª≈Ÿ°∂à“¬°√–¥Ÿ°∑’Ë¢“°√√‰°√≈à“ß¢Õßµ—«‡Õß„π ÿπ—¢æ—π∏ÿåº ¡ Õ“¬ÿ√–À«à“ß 1 ∂÷ß 5 ªï ®”π«π

6 µ—« „π°“√‡µ√’¬¡¢“°√√‰°√≈à“ß∫√‘‡«≥„µâøíπ°√“¡πâÕ¬ ’́Ë∑’Ë 4 ‡æ◊ËÕ√—∫°“√ª≈Ÿ°°√–¥Ÿ° ‰¥âµ—¥°√–¥Ÿ°∫√‘‡«≥¥—ß°≈à“«¬“« 2 ´¡.

ÕÕ°æ√âÕ¡°—∫øíπ ®“°π—Èπµ—¥™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬®“° —π∫π¢Õß°√–¥Ÿ°ªï° –‚æ°¢Õß ÿπ—¢µ—«‡¥’¬«°—π ‚¥¬„Àâ¡’¢π“¥‡∑à“°—∫°√–¥Ÿ°

∑’Ëµ—¥ÕÕ°®“°¢“°√√‰°√≈à“ß ·≈â«π”™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬¡“«“ß„π∫√‘‡«≥√—∫°“√ª≈Ÿ°°√–¥Ÿ°·≈–¬÷¥µ√÷ß°—∫¢“°√√‰°√≈à“ß‚¥¬„™â

·ºàπæ≈“ µ‘°·≈– °√Ÿ ª√–‡¡‘π°“√µàÕµ‘¥¢Õß°√–¥Ÿ°®“°¿“æ∂à“¬‡Õ°´‡√¬å·≈–°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“ ‚¥¬∂à“¬‡Õ°´‡√¬å

∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢∑—Èß 6 µ—«∑—π∑’¿“¬À≈—ßºà“µ—¥·≈–∑ÿ° 2  —ª¥“ÀåÀ≈—ß®“°π—Èπ‡ªìπ‡«≈“ 12  —ª¥“Àå„π ÿπ—¢ 3 µ—«

·µà‡ªìπ‡«≈“ 4 8 ·≈– 12  —ª¥“Àå„π ÿπ—¢Õ’° 3 µ—«°àÕπµ—¥°√–¥Ÿ°∫√‘‡«≥¥—ß°≈à“«‰ªµ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“ º≈°“√»÷°…“æ∫

¡’°“√ √â“ß°√–¥Ÿ°„À¡à·≈–°“√µàÕµ‘¥¢Õß°√–¥Ÿ°∑’Ë 6 ·≈– 12  —ª¥“Àåµ“¡≈”¥—∫ · ¥ß«à“°√–¥Ÿ°ªï° –‚æ° “¡“√∂„™âª≈Ÿ°°√–¥Ÿ°∑’Ë

¢“°√√‰°√≈à“ß¢Õßµ—«‡Õß‰¥â

§” ”§—≠ :  °“√ª≈Ÿ°∂à“¬, °√–¥Ÿ°ªï° –‚æ°,  ÿπ—¢, ¢“°√√‰°√≈à“ß

∫∑π”

„π°“√·°â‰¢°√–¥Ÿ°À—°∑’Ë¡’‡π◊ÈÕ°√–¥Ÿ° Ÿ≠À“¬ °√–¥Ÿ°

µàÕµ‘¥™â“ (delayed union) ·≈–°√–¥Ÿ°µàÕ‰¡àµ‘¥ (nonunion)

®”‡ªìπµâÕß∑”°“√ª≈Ÿ°∂à“¬°√–¥Ÿ° (bone grafting) ‚¥¬„™â

°√–¥Ÿ°ª≈Ÿ°∂à“¬ (bone graft) ´÷ËßÕ“®‡ªìπ°√–¥Ÿ°¢Õßµ—«‡Õß

(autogenous graft or autograft) À√◊Õ‡ªìπ¢Õß —µ«å™π‘¥‡¥’¬«°—π

(allogenic graft or allograft) À√◊Õ‡ªìπ¢Õß —µ«åµà“ß™π‘¥°—π

(xenograft) (Weigel, 1993; Piermattei and Flo, 1997b)

°“√„™â°√–¥Ÿ°ª≈Ÿ°∂à“¬¢Õßµ—«‡Õß®–∑”„Àâ°√–¥Ÿ°À—°µàÕµ‘¥

(bone union) ‰¥â‡√Á«°«à“°“√„™â°√–¥Ÿ°®“°µ—«Õ◊Ëπ‡æ√“–√à“ß°“¬

®–‰¡à¡’ªØ‘°‘√‘¬“‰¡à¬Õ¡√—∫À√◊Õ √â“ß¿Ÿ¡‘µâ“π∑“πµàÕ°√–¥Ÿ°∑’Ë

π”¡“ª≈Ÿ°∂à“¬ °√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cancellous ¡’§ÿ≥ ¡∫—µ‘

™à«¬°√–µÿâπ°“√ √â“ß°√–¥Ÿ° °√–¥Ÿ°™π‘¥π’ÈÕ“®‡Õ“¡“®“° à«π

metaphysis ∑’Ëª≈“¬∫π¢Õß°√–¥Ÿ°µâπ¢“Àπâ“ (humerus) ·≈–

¢Õß°√–¥Ÿ°·¢âß (tibia) ª≈“¬∫π·≈–ª≈“¬≈à“ß¢Õß°√–¥Ÿ°µâπ

¢“À≈—ß (femur) πÕ°®“°π’ÈÕ“®„™â‡π◊ÈÕ„π ÷́Ëß‡ªìπ°√–¥Ÿ°™π‘¥

cancellous ¢Õß°√–¥Ÿ°ªï° –‚æ° (ilium) ·≈–°√–¥Ÿ°´’Ë‚§√ß

(rib)  à«π°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cortical ¡’§«“¡·¢Áß®÷ß‡À¡“–

 ”À√—∫„™â‡ªìπ·°π·∑π°√–¥Ÿ°∑’Ë Ÿ≠‡ ’¬‰ª®“°°“√À—°À√◊Õ∂Ÿ°

µ—¥ÕÕ° ·≈–‡ªìπ‚§√ß„Àâ°√–¥Ÿ°„À¡à‡®√‘≠µàÕµ‘¥°√–¥Ÿ°

°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥π’ÈÕ“®‡Õ“¡“®“° à«π diaphysis ¢Õß

°√–¥Ÿ°¢“Àπâ“ ‡™àπ °√–¥Ÿ° humerus, radius ·≈– ulna À√◊Õ

¢Õß°√–¥Ÿ°¢“À≈—ß ‡™àπ °√–¥Ÿ° femur ·≈– tibia ¢Õßµ—«‡Õß

À√◊Õ¢Õßµ—«Õ◊Ëπ  à«π°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ corticocancellous

„™â‰¥â°—∫√“¬∑’Ë„™â°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cortical ´÷ËßÕ“®‡ªìπ

¢Õßµ—«‡ÕßÀ√◊Õ¢Õßµ—«Õ◊Ëπ °√–¥Ÿ°™π‘¥π’È¡’§ÿ≥ ¡∫—µ‘¢Õß

°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cancellous ∑’Ë™à«¬„Àâ¡’°“√ √â“ß°√–¥Ÿ°

„À¡à‰¥â¥’·≈–‡√Á« ·≈–¡’§«“¡·¢Áß¢Õß°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥

cortical ∑’Ë “¡“√∂„™â‡ªìπ·°π·∑π°√–¥Ÿ°∑’Ë‡ ’¬À“¬·≈–‡ªìπ

‚§√ß ”À√—∫°“√‡®√‘≠¢Õß°√–¥Ÿ°∑’Ë √â“ß„À¡à °√–¥Ÿ°ª≈Ÿ°∂à“¬

™π‘¥π’ÈÕ“®„™â°√–¥Ÿ°ªï° –‚æ°·≈–°√–¥Ÿ°´’Ë‚§√ß´÷Ëß¡’¢Õ∫

·≈–‡ª≈◊Õ°‡ªìπ°√–¥Ÿ°™π‘¥ cortical  à«π‡π◊ÈÕ„π‡ªìπ°√–¥Ÿ°

™π‘¥ cancellous

°“√À—°¢Õß¢“°√√‰°√≈à“ß (mandible) æ∫‰¥âª√–¡“≥

3% ¢Õß°√–¥Ÿ°À—°∑—ÈßÀ¡¥„π ÿπ—¢ °“√√—°…“¡—°®–ª√– ∫

ªí≠À“°√–¥Ÿ°µàÕ‰¡àµ‘¥À√◊Õµ‘¥™â“ ÷́ËßÕ“®µâÕß„™â‡«≈“π“π∂÷ß

17  —ª¥“Àå (Umphlet and Johnson, 1990) ‡æ√“– ÿπ—¢ à«π

„À≠à¡—°®–¡’·º≈‡ªî¥·≈–™àÕßª“°‡ªìπ∫√‘‡«≥∑’Ë¡’°“√ªπ‡ªóôÕπ

·≈–µ‘¥‡™◊ÈÕ‰¥âßà“¬ (Piermattei and Flo, 1997c) πÕ°®“°π’È

¢“°√√‰°√≈à“ß¬—ß¡’°“√‡§≈◊ËÕπ‰À«Õ¬Ÿàµ≈Õ¥‡«≈“ °“√·°â‰¢¢“

°√√‰°√≈à“ßÀ—°®÷ß®”‡ªìπµâÕßª≈Ÿ°∂à“¬°√–¥Ÿ° ÷́Ëß‡§¬¡’√“¬ß“π

°“√„™â°√–¥Ÿ°ª≈Ÿ°∂à“¬¢Õßµ—« ÿπ—¢‡Õß∑’Ë‡Õ“¡“®“°°√–¥Ÿ°À“ß
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(coccygeal vertebra) (Yeh and Hou, 1994) °√–¥Ÿ°ª≈“¬¢“

Àπâ“∑àÕπ„π (ulna) ·≈–°√–¥Ÿ°´’Ë‚§√ß (Boudrieau et al., 1994)

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å∑’Ë®–π”°√–¥Ÿ°ª≈Ÿ°∂à“¬®“°°√–¥Ÿ°

ªï° –‚æ°¡“∑¥≈Õßª≈Ÿ°¢“°√√‰°√≈à“ß∑’Ë∑”„ÀâÀ—°·∫∫¡’‡π◊ÈÕ

°√–¥Ÿ° Ÿ≠À“¬„π ÿπ—¢ ‡π◊ËÕß®“°¬—ß‰¡à‡§¬¡’√“¬ß“π°“√„™â

°√–¥Ÿ° à«ππ’È¡“°àÕπ ∑—ÈßÊ ∑’Ë‡ªìπ°√–¥Ÿ°™π‘¥‡¥’¬«°—π°—∫

°√–¥Ÿ° ’́Ë‚§√ß·≈–°√–¥Ÿ°À“ß °√–¥Ÿ° à«ππ’È¬—ß¡’¢π“¥„À≠à∑’Ë

 “¡“√∂µ—¥¡“„™âµ“¡µâÕß°“√‰¥âÀ≈“¬¢π“¥ °“√ºà“µ—¥™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬°Á∑”‰¥âßà“¬°«à“°“√µ—¥°√–¥Ÿ°´’Ë‚§√ß·≈–

°√–¥Ÿ°À“ß ·≈–∑’Ë ”§—≠§◊Õ‰¡à¡’À√◊Õ¡’º≈°√–∑∫πâÕ¬µàÕ°“√

∑”ß“π¢Õß√à“ß°“¬ à«π∑’Ë∂Ÿ°µ—¥°√–¥Ÿ° µà“ß®“°°“√„™â°√–¥Ÿ°

´’Ë‚§√ß´÷Ëß®–¡’º≈°√–∑∫µàÕ°“√À“¬„® À√◊ÕµâÕß Ÿ≠‡ ’¬À“ß

„π°√≥’∑’Ë„™â°√–¥Ÿ°À“ß °“√»÷°…“π’È®÷ßπà“®–‡ªìπª√–‚¬™πåµàÕ

°“√√—°…“§«“¡º‘¥ª°µ‘¢Õß¢“°√√‰°√≈à“ßµàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

 ÿπ—¢∑¥≈Õß‡ªìπ ÿπ—¢æ—π∏ÿåº ¡  ÿ¢¿“æ¥’·≈–‚µ‡µÁ¡

«—¬ Õ“¬ÿ√–À«à“ß 1 ∂÷ß 5 ªï ®”π«π 6 µ—«  ÿπ—¢‰¥â√—∫°“√

√–ß—∫§«“¡√Ÿâ ÷°µ≈Õ¥°“√ºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ°‚¥¬°“√¥¡

¬“ ≈∫ º‘«Àπ—ß∫√‘‡«≥„µâ¢“°√√‰°√≈à“ß·≈–∫√‘‡«≥°√–¥Ÿ°ªï°

 –‚æ°¥â“π‡¥’¬«°—π‰¥â√—∫°“√‡µ√’¬¡ ”À√—∫°“√ºà“µ—¥ ‡µ√’¬¡

∫√‘‡«≥√—∫°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°∑’Ë¢“°√√‰°√≈à“ß∫√‘‡«≥„µâøíπ

°√“¡πâÕ¬´’Ë∑’Ë 4 ‚¥¬ºà“‡ªî¥¢“°√√‰°√≈à“ß¢≥– ÿπ—¢πÕπÀß“¬

µ“¡«‘∏’¢Õß Piermattei (1993a) ·≈â«µ—¥°√–¥Ÿ°∫√‘‡«≥¥—ß

°≈à“«¬“« 2 ‡´Áπµ‘‡¡µ√ÕÕ°æ√âÕ¡°—∫øíπ À≈—ß®“°π—Èπ®—¥„Àâ

 ÿπ—¢πÕπµ–·§ß·≈–‡µ√’¬¡∫√‘‡«≥°àÕπºà“‡ªî¥ªï°¢Õß°√–¥Ÿ°

ªï° –‚æ°µ“¡«‘∏’¢Õß Piermattei (1993b) ‡æ◊ËÕµ—¥™‘Èπ°√–¥Ÿ°

ª≈Ÿ°∂à“¬®“° —π∫π¢Õß°√–¥Ÿ°„Àâ¡’¢π“¥‡∑à“°—∫°√–¥Ÿ°¢“

°√√‰°√≈à“ß∑’Ë∂Ÿ°µ—¥ÕÕ°‰ª ‚¥¬„™â Kirschner wire ‡®“–√Ÿ∑”

√Õ¬°àÕπ„™â ‘Ë«µ—¥°√–¥Ÿ° π”™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬‰ª«“ß·∑π∑’Ë

¢“°√√‰°√≈à“ß∑’Ë∂Ÿ°µ—¥ÕÕ°‰ª„π∫√‘‡«≥√—∫°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°

·≈â«¬÷¥µ√÷ß™‘Èπ°√–¥Ÿ°°—∫¢“°√√‰°√≈à“ß¥â«¬·ºàπæ≈“ µ‘°

™π‘¥∑’Ë„™â¥“¡°√–¥Ÿ° —πÀ≈—ß (Lubra plate, the Lubra Co., Fort

Collins, Colorado, USA) ·≈– °√Ÿ (√Ÿª∑’Ë 1 ·≈– 2) ®“°π—Èπ

‡¬Á∫ªî¥·º≈µ“¡«‘∏’ª°µ‘  ÿπ—¢‰¥â√—∫¬“ªØ‘™’«π– cephalexin

sodium (Ibilex®, ∫√‘…—∑ ¬“¡ø“√å¡“´Ÿµ‘§Õ≈ ®”°—¥) ¢π“¥ 30

¡°./°°. ‡¢â“„µâº‘«Àπ—ß°àÕπøóôπ®“° ≈∫·≈–«—π≈– 2 §√—Èß

µ‘¥µàÕ°—π 10 «—π ‰¥â√—∫¬“√–ß—∫ª«¥ metamizol sodium

(Novalgin®, ∫√‘…—∑ ‡Œ‘°´å‰∑¬ ®”°—¥) ¢π“¥ 25 ¡°./°°. ‡¢â“

°≈â“¡‡π◊ÈÕ°àÕπøóôπ®“° ≈∫·≈–«—π≈–§√—Èßµ‘¥µàÕ°—π 3 «—π

 ÿπ—¢∑ÿ°µ—« «¡ª≈Õ°ª“°µ≈Õ¥ 7 «—π ‰¥â√—∫Õ“À“√‡À≈«

·≈–ß¥¢∫‡§’È¬«¢Õß·¢Áß 12  —ª¥“Àå °“√µàÕµ‘¥¢Õß¢“°√√‰°√

≈à“ß∑’Ë∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°ª√–‡¡‘π®“°¿“æ‡Õ°´‡√¬å·≈–

°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“  ÿπ—¢ 3 µ—« (À¡“¬‡≈¢ 1,3

·≈– 5) ‰¥â√—∫°“√∂à“¬‡Õ°´‡√¬å∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°„π«—π∑’Ë

ºà“µ—¥·≈–∑ÿ° 2  —ª¥“ÀåÀ≈—ß®“°π—Èπ‡ªìπ‡«≈“ 12  —ª¥“Àå

∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢Õ’° 3 µ—« (À¡“¬‡≈¢ 2,4

·≈– 6)‰¥â√—∫°“√∂à“¬‡Õ°´‡√¬å„π«—π∑’Ëºà“µ—¥·≈–∑ÿ° 2  —ª¥“Àå

À≈—ß®“°π—Èπ °àÕπµ—¥°√–¥Ÿ°∫√‘‡«≥¥—ß°≈à“«¢Õß ÿπ—¢ 1 µ—«∑’Ë

·µà≈–™à«ß‡«≈“¡“»÷°…“∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë  4,  8 ·≈– 12

 —ª¥“Àå¿“¬À≈—ßºà“µ—¥  ÿπ—¢‰¥â√—∫°“√¥Ÿ·≈¿“¬À≈—ßºà“µ—¥

‡À¡◊Õπ°“√ºà“µ—¥§√—Èß·√°·≈–‰¡àπ”°≈—∫¡“„™â»÷°…“Õ’° µ“√“ß

∑’Ë 1 · ¥ßÀ¡“¬‡≈¢·≈–®”π«π ÿπ—¢∑’Ë∂à“¬‡Õ°´‡√¬å·≈–µ—¥

°√–¥Ÿ°µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë·µà≈– —ª¥“Àå

 —ª¥“Àå∑’Ë                                     ‡Õ°´‡√¬å                                   °√–¥Ÿ°∑’Ëµ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“

À¡“¬‡≈¢¢Õß ÿπ—¢ ®”π«π ÿπ—¢ À¡“¬‡≈¢¢Õß ÿπ—¢ ®”π«π ÿπ—¢

2 1,2,3,4,5,6 6 - -

4 1,2,3,4,5,6 6 6 1

6 1,2,3,4,5 5 - -

8 1,2,3,4,5 5 4 1

12 1,2,3,5 4 2 1

µ“√“ß∑’Ë 1 À¡“¬‡≈¢·≈–®”π«π ÿπ—¢∑’Ë∂à“¬‡Õ°´‡√¬å·≈–µ—¥°√–¥Ÿ°µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë·µà≈– —ª¥“Àå
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º≈

∫“¥·º≈ºà“µ—¥∑—È ß∑’Ë¢“°√√‰°√≈à“ß·≈–∑’Ë –‚æ°

¢Õß ÿπ—¢∑ÿ°µ—«∫«¡ª√–¡“≥ 1  —ª¥“Àå ·º≈ªî¥ π‘∑·≈–

 “¡“√∂µ—¥‰À¡‰¥â¿“¬À≈—ßºà“µ—¥ 10 «—π À≈—ß®“°π—Èπæ∫·º≈

·µ°¿“¬„π™àÕßª“°‡Àπ◊Õ∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°„π ÿπ—¢ 5 µ—«

´÷Ëß‰¥â√—∫°“√·°â‰¢‚¥¬°“√π”‡¬◊ËÕ∫ÿ™àÕßª“°∫√‘‡«≥„°≈â·º≈¡“

‡¬Á∫ªî¥ ®“°°“√µ√«®·ºàπæ≈“ µ‘°·≈– °√Ÿ„π¿“æ‡Õ°´‡√¬å

¢Õß ÿπ—¢∑—Èß 6 µ—«·≈–„π«—π∑’Ëºà“‡°Á∫µ—«Õ¬à“ß®“°∫√‘‡«≥ª≈Ÿ°

∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢∑—Èß 3 µ—« æ∫«à“¬—ß¡’ ¿“æ‡À¡◊Õπ‡¥‘¡·≈–

µ√÷ß°√–¥Ÿ°‰¥â¥’  æ∫¡’°“√µàÕµ‘¥¢Õß¢“°√√‰°√≈à“ß¢Õß ÿπ—¢∑—Èß

4 µ—«∑’Ë‰¥â√—∫°“√¥Ÿ·≈∂÷ß 12  —ª¥“Àå  ÿπ—¢ 3 „π 4 µ—«π’È‡ªìπ

 ÿπ—¢∑’Ë„™âª√–‡¡‘π°“√µàÕµ‘¥¢Õß°√–¥Ÿ°®“°¿“æ‡Õ°´‡√¬å

‡æ’¬ßÕ¬à“ß‡¥’¬«  à«πÕ’° 1 µ—«‡ªìπ ÿπ—¢∑’Ë„™âª√–‡¡‘π°“√µàÕµ‘¥

¢Õß°√–¥Ÿ°∑—Èß®“°¿“æ‡Õ°´‡√¬å·≈–°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§-

«‘∑¬“∑’Ë 12  —ª¥“Àå

º≈®“°¿“æ∂à“¬‡Õ°´‡√¬å¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°

‡√‘Ë¡æ∫¢“°√√‰°√≈à“ß·≈–™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë∫√‘‡«≥

ª≈Ÿ°∂à“¬°√–¥Ÿ°¡’°“√ ≈“¬ (osteolysis) æ√âÕ¡°—∫¡’°“√¥Ÿ¥´÷¡

°≈—∫ (resorption) ¢Õß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë 2  —ª¥“Àå¿“¬

À≈—ß°“√ª≈Ÿ°°√–¥Ÿ° (√Ÿª∑’Ë 3) ‚¥¬‡√‘Ë¡®“° à«π¢Õ∫‡¢â“À“

°≈“ß™‘Èπ°√–¥Ÿ°  ™‘Èπ°√–¥Ÿ°®÷ß¡’¢π“¥‡≈Á°≈ß·≈–‡π◊ÈÕ°√–¥Ÿ°∫“ß

∑”„Àâ™‘Èπ°√–¥Ÿ°¡’§«“¡∑÷∫√—ß ’‡Õ°´‡√¬å≈¥≈ß ∑’Ë 4  —ª¥“Àå

æ∫°√–¥Ÿ°∫“ß≈ß¡“°¢÷Èπ  ÿπ—¢À¡“¬‡≈¢ 6 ∂Ÿ°µ—¥™‘Èπ°√–¥Ÿ°

‰ªµ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“ ®÷ß‡À≈◊Õ ÿπ—¢ 5 µ—«∑’Ë 6

 —ª¥“Àå´÷Ëß„π®”π«ππ’Èæ∫™‘Èπ°√–¥Ÿ° (√Ÿª∑’Ë 4 ·≈– 5) ·≈–

√Õ¬µàÕ°√–¥Ÿ°¢Õß ÿπ—¢ 3 µ—«¡’§«“¡∑÷∫√—ß ’¡“°¢÷Èπ · ¥ß«à“

¡’°√–¥Ÿ°„À¡à‡°‘¥¢÷Èπ ™‘Èπ°√–¥Ÿ°¢Õß ÿπ—¢∑—Èß 5 µ—«¡’§«“¡∑÷∫

√—ß ’∑’Ë 8  —ª¥“Àå·≈–∑÷∫¡“°¢÷Èπ∑’Ë 10 ·≈– 12  —ª¥“Àå„π

 ÿπ—¢ 4 µ—«∑’Ë‡À≈◊ÕÀ≈—ß®“° ÿπ—¢À¡“¬‡≈¢ 4 ∂Ÿ°µ—¥™‘Èπ°√–¥Ÿ°

‰ªµ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë 8  —ª¥“Àå ¢“°√√‰°√≈à“ßµàÕ

µ‘¥·≈–ª√– “π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π°—∫™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë 12

 —ª¥“Àå (√Ÿª∑’Ë 5) À≈—ß®“°π—Èπ¡’°“√ª√—∫√Ÿª√à“ß (remodeling)

®π¡’≈—°…≥–¢Õß¢“°√√‰°√≈à“ß‡°◊Õ∫‡À¡◊Õπª°µ‘¿“¬À≈—ß°“√

ª≈Ÿ°∂à“¬°√–¥Ÿ° 20  —ª¥“Àå (√Ÿª∑’Ë 6)

º≈°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°

°“√µ√«®°√–¥Ÿ°∑’Ëµ—¥®“°∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß

 ÿπ—¢À¡“¬‡≈¢ 6 ∑’Ë 4  —ª¥“Àå¿“¬À≈—ßºà“µ—¥æ∫°√–¥Ÿ°„À¡à

external callus ‡®√‘≠§≈ÿ¡™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬·≈–¢“°√√‰°√

≈à“ß∑“ß¥â“π∑’ËÕ¬Ÿàµ√ß¢â“¡°—∫¥â“π∑’Ë«“ß·ºàπæ≈“ µ‘°¥“¡

°√–¥Ÿ°  à«π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬¡’°“√ ≈“¬ (osteolysis) ·≈–

‰¡àæ∫‡´≈≈å°√–¥Ÿ°„πÀ≈ÿ¡ (lacunae) ¢Õß™‘Èπ°√–¥Ÿ° (√Ÿª∑’Ë 7)

æ∫‡π◊ÈÕ‡¬◊ËÕ à́Õ¡·´¡ (granulation tissues) ·∑√°„π√Õ¬µàÕ

√–À«à“ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬·≈–¢“°√√‰°√≈à“ß (√Ÿª∑’Ë 8)

¿“¬„π‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡¡’À≈Õ¥‡≈◊Õ¥∑’Ë √â“ß„À¡à (√Ÿª∑’Ë 9)

·≈–æ∫‡´≈≈å¢π“¥„À≠àÀ≈“¬π‘«‡§≈’¬  (multinucleated cells)

®”π«π¡“°Õ¬Ÿàªπ°—∫‡´≈≈å∑’Ë‡°’Ë¬«¢âÕß°—∫°√–∫«π°“√Õ—°‡ ∫

‡™àπ polymorphonuclear cells, lymphocytes ·≈– plasma

cells °“√µ√«®°√–¥Ÿ°∑’Ëµ—¥®“°∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß

 ÿπ—¢À¡“¬‡≈¢ 4 ∑’Ë 8  —ª¥“Àåæ∫¡’°“√ √â“ß°√–¥Ÿ°∑—Èß·∫∫

intramembranous (√Ÿª∑’Ë 10) ·≈–·∫∫ endochondral „π

external callus (√Ÿª∑’Ë 11) ∑’Ë 12  —ª¥“Àåæ∫ external callus

¡’¢π“¥‡≈Á°≈ß¡“°·≈–‡ª≈’Ë¬π‡ªìπ cortical bone ¡“°¢÷Èπ„π

°√–¥Ÿ°∑’Ëµ—¥®“°∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢À¡“¬‡≈¢ 2

(√Ÿª∑’Ë 12) ™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∂Ÿ°¬àÕ¬ ≈“¬·≈–¥Ÿ¥´÷¡°≈—∫

‡À≈◊Õ‡ªìπ‡»…°√–¥Ÿ°µ“¬‡≈Á°Ê ·≈–æ∫¡’‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π

(fibrous tissue) „π‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡¡“°¢÷Èπ

«‘®“√≥å

°“√„™â ÿπ—¢∑’Ë‚µ‡µÁ¡«—¬¡’®ÿ¥ª√– ß§å‡æ◊ËÕ‰¡à„Àâ¡’§«“¡

·µ°µà“ß°—π¢Õß√–¬–‡«≈“„π°“√µàÕµ‘¥¢Õß°√–¥Ÿ°À—°√–À«à“ß

 ÿπ—¢·µà≈–µ—« ÷́Ëß°√–¥Ÿ°¢Õß ÿπ—¢∑’Ë¡’Õ“¬ÿπâÕ¬®–µàÕµ‘¥‡√Á«

„π¢≥–∑’Ë°√–¥Ÿ°¢Õß ÿπ—¢∑’Ë¡’Õ“¬ÿ¡“°®–µàÕµ‘¥™â“°«à“ „π ÿπ—¢

ª°µ‘∑’Ë‚µ‡µÁ¡«—¬°“√µàÕµ‘¥¢Õß°√–¥Ÿ°À—°∑—Ë«‰ª®–„™â‡«≈“

ª√–¡“≥ 8-12  —ª¥“Àå (Piermattei and Flo, 1997a) ·µà¢“

°√√‰°√≈à“ß∑’ËÀ—°Õ“®µâÕß„™â‡«≈“π“π∂÷ß 17  —ª¥“Àå (Umphlet

and Johnson, 1990) °“√»÷°…“π’Èæ∫«à“¢“°√√‰°√≈à“ß¢Õß

 ÿπ—¢∑—Èß 4 µ—«¡’°“√µàÕµ‘¥∑’Ë 12  —ª¥“Àå¿“¬À≈—ß°“√ª≈Ÿ°∂à“¬

°√–¥Ÿ° ·≈–¡’°“√ª√—∫√Ÿª√à“ß¢Õß∫√‘‡«≥ª≈Ÿ°°√–¥Ÿ°®π¢“

°√√‰°√≈à“ß¡’≈—°…≥–‡°◊Õ∫‡À¡◊Õπª°µ‘„π —ª¥“Àå∑’Ë 20 ®–

‡ÀÁπ‰¥â«à“°√–¥Ÿ°ªï° –‚æ° “¡“√∂„™âª≈Ÿ°¢“°√√‰°√≈à“ß∑’Ë

À—°·≈–¡’‡π◊ÈÕ°√–¥Ÿ° Ÿ≠À“¬ ÷́ËßÕ“®‡°‘¥®“°Õÿ∫—µ‘‡ÀµÿÀ√◊Õ∂Ÿ°

µ—¥ÕÕ°„π√“¬∑’Ë¡’°“√µ‘¥‡™◊ÈÕÀ√◊Õ¡’‡π◊ÈÕßÕ°‰¥â

°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°¡’§«“¡ ”§—≠∑’ËµâÕß∑”„π°“√√—°…“

°√–¥Ÿ°À—°∑’ËµàÕµ‘¥™â“À√◊ÕµàÕ‰¡àµ‘¥ ‡π◊ËÕß®“° “¡“√∂‡√àß„Àâ

°√–¥Ÿ°À—°∑’ËµàÕµ‘¥™â“°«à“ª°µ‘À√◊Õ∑’ËµàÕ‰¡àµ‘¥‡≈¬µàÕµ‘¥‰¥â

Õ¬à“ß‰√°Áµ“¡®–‰¡à‡√Á«°«à“ª°µ‘ °“√∑’Ë‡≈◊Õ°¢“°√√‰°√≈à“ß„µâ

øíπ°√“¡πâÕ¬‡ªìπ∫√‘‡«≥∑¥≈Õßª≈Ÿ°∂à“¬°√–¥Ÿ° °Á‡æ√“–«à“

‡ªìπ∫√‘‡«≥∑’Ë¡’°“√À—°¢Õß¢“°√√‰°√≈à“ß¡“°∑’Ë ÿ¥„π ÿπ—¢
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√Ÿª∑’Ë 1 °“√ª≈Ÿ°∂à“¬°√–¥Ÿ°∑’Ë¢“°√√‰°√≈à“ß (M) ‚¥¬„™â·ºàπ
æ≈“ µ‘°¥“¡°√–¥Ÿ° (P) ·≈– °√Ÿµ√÷ß°√–¥Ÿ°„π ÿπ—¢ (G
- ™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬®“°°√–¥Ÿ°ªï°  –‚æ°, J - √Õ¬µàÕ
√–À«à“ß°√–¥Ÿ°)

√Ÿª∑’Ë 2 ¿“æ‡Õ°´‡√¬å¢“°√√‰°√≈à“ß (M) ¢Õß ÿπ—¢À¡“¬‡≈¢ 1
„π«—π∑’Ëºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ°·ºàπæ≈“ µ‘°¥“¡°√–¥Ÿ°‰¡à
∑÷∫√—ß ’®÷ß‰¡àª√“°Æ„π¿“æ (G - ™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬
®“°°√–¥Ÿ°ªï° –‚æ°)

√Ÿª∑’Ë 3 ¿“æ‡Õ°´‡√¬å¢“°√√‰°√≈à“ß (M) ¢Õß ÿπ—¢À¡“¬‡≈¢ 1
¿“¬À≈—ßºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ° 2  —ª¥“Àå ™‘Èπ°√–¥Ÿ°
ª≈Ÿ°∂à“¬ (G) ¡’¢π“¥‡≈Á°≈ß·≈–¡’§«“¡∑÷∫√—ß ’≈¥≈ß‡¡◊ËÕ
‡∑’¬∫°—∫¿“æ∑’Ë∂à“¬„π«—π∑’Ëºà“µ—¥

√Ÿª∑’Ë 4 ¿“æ‡Õ°´‡√¬å¢“°√√‰°√≈à“ß (M) ¢Õß ÿπ—¢À¡“¬‡≈¢ 1
¿“¬À≈—ßºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ° 6  —ª¥“Àå ¡’°“√ √â“ß
°√–¥Ÿ°„À¡à∑’Ë∫√‘‡«≥√Õ¬µàÕ√–À«à“ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬ (G)
°—∫¢“°√√‰°√≈à“ß·≈–¿“¬„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑”„Àâ
∑÷∫√—ß ’

√Ÿª∑’Ë 5 ¿“æ‡Õ°´‡√¬å¢“°√√‰°√≈à“ß¢Õß ÿπ—¢À¡“¬‡≈¢ 1
¿“¬À≈—ßºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ° 12  —ª¥“Àå ™‘Èπ°√–¥Ÿ°
ª≈Ÿ°∂à“¬ª√– “π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π°—∫¢“°√√‰°√≈à“ß

√Ÿª∑’Ë 6 ¿“æ‡Õ°´‡√¬å∫√‘‡«≥∑’Ë¢“°√√‰°√≈à“ß¢Õß ÿπ—¢À¡“¬‡≈¢  1
¿“¬À≈—ßºà“µ—¥ª≈Ÿ°∂à“¬°√–¥Ÿ° 20  —ª¥“Àå ∫√‘‡«≥ª≈Ÿ°
∂à“¬°√–¥Ÿ°¡’°“√ª√—∫√Ÿª√à“ß®π¢“°√√‰°√≈à“ß¡’≈—°…≥–
‡°◊Õ∫‡À¡◊Õπª°µ‘
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√Ÿª∑’Ë 7 ≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß
 ÿπ—¢À¡“¬‡≈¢ 6 ∑’Ë 4  —ª¥“Àå À≈ÿ¡ (lacuna, L) „π™‘Èπ
°√–¥Ÿ°ª≈Ÿ°∂à“¬‰¡à¡’‡´≈≈å°√–¥Ÿ°Õ¬Ÿà¿“¬„π (H&E, 1000X)

√Ÿª∑’Ë 8 ≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß
 ÿπ—¢À¡“¬‡≈¢ 6 ∑’Ë 4  —ª¥“Àå  ‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡ (granu-
lation tissues , GT) ·∑√°„π√Õ¬µàÕ√–À«à“ß ™‘Èπ
°√–¥Ÿ°ª≈Ÿ°∂à“¬ (G) ·≈–¢“°√√‰°√≈à“ß (H) (H&E, 400X)

√Ÿª∑’Ë 12 ≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß
 ÿπ—¢À¡“¬‡≈¢ 2 ∑’Ë 12  —ª¥“Àå external callus ¡’
¢π“¥‡≈Á°≈ß·≈–‡ª≈’Ë¬π‡ªìπ cortical bone ¡“°¢÷Èπ (H-
¢“°√√‰°√≈à“ß) (H&E, 100X)

√Ÿª∑’Ë 11 °“√ √â“ß°√–¥Ÿ°·∫∫ endochondral „π external callus
∑’Ë∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢À¡“¬‡≈¢ 4 ∑’Ë 8  —ª¥“Àå
(H&E, 200X)

√Ÿª∑’Ë 9 ≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß
 ÿπ—¢À¡“¬‡≈¢ 6 ∑’Ë 4  —ª¥“Àå ‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡·∑√°
„π√Õ¬µàÕ√–À«à“ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬·≈–¢“°√√‰°√≈à“ß  ¡’
multinucleated cells (MC), ‡´≈≈å„π°√–∫«π°“√Õ—°‡ ∫
·≈–À≈Õ¥‡≈◊Õ¥„À¡à (BV) ®”π«π¡“° (H&E, 400X)

√Ÿª∑’Ë 10 °“√ √â“ß°√–¥Ÿ°·∫∫ intramembranous „π external
callus ∑’Ë∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ°¢Õß ÿπ—¢À¡“¬‡≈¢ 4 ∑’Ë 8
 —ª¥“Àå (H&E, 200X)
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(Umphlet and Johnson, 1990) º≈∑’Ë‰¥â®÷ß “¡“√∂π”‰ª

ª√–¬ÿ°µå„™â∑“ß§≈‘π‘°‰¥â ®“°°“√»÷°…“æ∫°√–¥Ÿ°„À¡à‡√‘Ë¡

‡®√‘≠‡¢â“‰ª„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬„π¿“æ‡Õ°´‡√¬å∑’Ë 6

 —ª¥“Àå¿“¬À≈—ß°“√ª≈Ÿ°°√–¥Ÿ°  ·≈–¢“°√√‰°√≈à“ßµàÕµ‘¥∑’Ë 12

 —ª¥“Àå ´÷ËßÕ¬Ÿà„π√–¬– 4-17  —ª¥“Àåµ“¡∑’Ë Umphlet ·≈–

Johnson (1990) √“¬ß“π °“√µàÕµ‘¥π’È‡°‘¥‡√Á«°«à“∑’Ë Yeh ·≈–

Hou (1994) ‰¥â√“¬ß“π°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°∑’Ë¢“°√√‰°√≈à“ß

‚¥¬„™â°√–¥Ÿ°À“ß·∫∫¡’°“√µàÕÀ≈Õ¥‡≈◊Õ¥¥â«¬ ´÷Ëß¬—ß‰¡àæ∫

«à“¡’°“√µàÕµ‘¥¢Õß°√–¥Ÿ°∑’Ë 8  —ª¥“Àå·µàæ∫‡¡◊ËÕ‡Õ°´‡√¬å∑’Ë 18

‡¥◊Õπ ‚¥¬∑’Ë‰¡à‰¥â¡’°“√‡Õ°´‡√¬å ÿπ—¢„π√–À«à“ß™à«ß‡«≈“¥—ß°≈à“«

°“√µàÕµ‘¥¢Õß°√–¥Ÿ°‚¥¬„™â°√–¥Ÿ°ª≈Ÿ°∂à“¬¢Õßµ—« ÿπ—¢‡Õß

„π°“√»÷°…“π’È‡°‘¥‡√Á«°«à“°“√„™â°√–¥Ÿ°™π‘¥ cortical ®“° ÿπ—¢

µà“ßµ—«°—π∑’Ë Helphrey ·≈– Stevenson (1980) √“¬ß“π«à“

°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥π’È®–ª√– “π°—∫°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°„Àâ

‡ÀÁπ‰¥â„π¿“æ‡Õ°´‡√¬åµâÕß„™â‡«≈“π“π 4 ∂÷ß 6 ‡¥◊Õπ ‡æ√“–

√à“ß°“¬¡’°“√ √â“ß¿Ÿ¡‘µâ“π°√–¥Ÿ°∑’Ë‰¡à„™à¢Õßµ—«‡Õß

≈—°…≥–°“√µàÕµ‘¥¢Õß¢“°√√‰°√≈à“ß¢Õß ÿπ—¢„π°“√

»÷°…“π’È¡’≈—°…≥–‡©æ“– ®“°°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“

æ∫«à“°√–¥Ÿ°„À¡à‰¡à‰¥â‡®√‘≠‡¢â“‰ª„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë

‡ªìπ∞“π„Àâ°√–¥Ÿ°„À¡à‡°“–·≈–‡®√‘≠‡¢â“À“°—π ®÷ß‰¡àæ∫‡´≈≈å

°√–¥Ÿ°¿“¬„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬ ·µà°≈—∫æ∫ external callus

‡®√‘≠®“°ª≈“¬¢“°√√‰°√≈à“ß∑—Èß 2 ¢â“ß¬◊Ëπ§≈ÿ¡µ≈Õ¥§«“¡

¬“«¢Õß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑“ßΩíòßµ√ß¢â“¡°—∫·ºàπæ≈“ µ‘°

¥“¡°√–¥Ÿ° ´÷Ëß‡ªìπ¥â“π„π¢Õß¢“°√√‰°√≈à“ß·≈–¢Õß™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬ °√–¥Ÿ°„À¡à∑’Ë¡’≈—°…≥–‡¥’¬«°—ππ’ÈÕ“®‡°‘¥¢÷Èπ

√Õ∫Ê ™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬ °“√ ấÕπ¢Õß°√–¥Ÿ°„À¡à∫π™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬Õ“®¡’ à«π∑”„Àâ‡ÀÁπ≈—°…≥–∑÷∫√—ß ’¢Õß™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬ ®÷ß∑”„Àâ§≈â“¬°—∫¡’°“√ª√– “π‡ªìπ‡π◊ÈÕ

‡¥’¬«°—π¢Õß™‘Èπ°√–¥Ÿ°°—∫¢“°√√‰°√≈à“ß„π¿“æ‡Õ°´‡√¬åµ—Èß·µà

 —ª¥“Àå∑’Ë 6 ·µà‰¡à‰¥â¡’°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë√–¬–

‡«≈“π’È‡æ◊ËÕ π—∫ πÿπ§«“¡§‘¥‡ÀÁπ¥—ß°≈à“«

°“√ ≈“¬°√–¥Ÿ°∑’Ëª≈“¬∑—Èß 2 ¢Õß¢“°√√‰°√≈à“ß·≈–

∑’Ë™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬‡°‘¥®“°À≈Õ¥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ßª≈“¬

°√–¥Ÿ°∂Ÿ°µ—¥¢≥–µ—¥¢“°√√‰°√≈à“ß‡æ◊ËÕ‡µ√’¬¡∫√‘‡«≥√—∫°“√

ª≈Ÿ°°√–¥Ÿ° ∑”„Àâ‡´≈≈å°√–¥Ÿ°„π∫√‘‡«≥¥—ß°≈à“«µ“¬®“°°“√

¢“¥‡≈◊Õ¥¡“‡≈’È¬ß ™àÕß√Õ¬µàÕ√–À«à“ßª≈“¬™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬

·≈–¢“°√√‰°√≈à“ß®÷ß¡’¢π“¥°«â“ß‡æ‘Ë¡¢÷Èπ„π√–¬–·√°Ê „π

°“√¥Ÿ¥´÷¡°≈—∫¡’‡´≈≈å ≈“¬°√–¥Ÿ°‡¢â“¡“‡°Á∫°‘π°√–¥Ÿ°µ“¬

·≈–°√–¥Ÿ°„À¡à∑’Ë √â“ß„π√–¬–·√°¢Õß°“√ª≈Ÿ°∂à“¬ ‚¥¬‡√‘Ë¡

‡°Á∫°‘π‡´≈≈å®“°∫√‘‡«≥¢Õ∫‡¢â“À“µÕπ°≈“ß¢Õß™‘Èπ°√–¥Ÿ°

ª≈Ÿ°∂à“¬ ∑”„Àâ°√–¥Ÿ°∫“ß·≈–¢Õ∫¢Õß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬®–

§àÕ¬Ê À“¬‰ª ®÷ß‡ÀÁπ™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬¡’§«“¡∑÷∫√—ß ’πâÕ¬

≈ß·≈–¡’¢π“¥‡≈Á°≈ß (Olds, 1981) Helphrey ·≈– Stevenson

(1980) √“¬ß“π«à“™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cortical ∑’Ë√—∫¡“

®“° ÿπ—¢µ—«Õ◊ËπÕ“®‡√‘Ë¡∂Ÿ°¥Ÿ¥´÷¡°≈—∫µ—Èß·µà 2 ∂÷ß 5  —ª¥“Àå

¿“¬À≈—ß°“√ª≈Ÿ°∂à“¬ „π¢≥–∑’Ë°“√»÷°…“§√—Èßπ’Èæ∫°“√¥Ÿ¥´÷¡

°≈—∫¢Õß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬§àÕπ¢â“ß‡√Á«‚¥¬æ∫µ—Èß·µà∑’Ë 2

 —ª¥“Àå ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë„™â‡ªìπ™π‘¥

corticocancellous ´÷Ëß¡’≈—°…≥–‚ª√àß·≈–¡’‡π◊ÈÕ°√–¥Ÿ°πâÕ¬°«à“

°√–¥Ÿ°™π‘¥ cortical ·≈–Õ“®‡ªìπ‡æ√“–‡ªìπ°√–¥Ÿ°¢Õßµ—«‡Õß

®÷ß‰¡à¡’°“√ √â“ß¿Ÿ¡‘µâ“π∑’Ë®–∑”„Àâ¡’À≈Õ¥‡≈◊Õ¥‡®√‘≠‡¢â“‰ª„π

™‘Èπ°√–¥Ÿ°‰¥â™â“

ªí≠À“∑’Ëæ∫‡À¡◊Õπ°—∫∑’Ë Boudrieau ·≈–§≥– (1994)

√“¬ß“π °≈à“«§◊Õ æ∫·º≈·µ°„π™àÕßª“°¢Õß ÿπ—¢ 5 µ—«

´÷Ëß·µ°„π√–¬–·√°¿“¬À≈—ßºà“µ—¥ 3 µ—« ∑—Èßπ’ÈÕ“®¡’ “‡Àµÿ¡“

®“° ÿπ—¢¢∫´’Ë°√ß´÷Ëß§«∫§ÿ¡‰¥â§àÕπ¢â“ß¬“°°—∫ ÿπ—¢∑’Ë‡≈’È¬ß

¢—ß°√ß °“√‡§≈◊ËÕπ¢Õß¢“°√√‰°√≈à“ß·≈–™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬

®–°√–µÿâπ„Àâ‡°‘¥°“√ √â“ß external callus ¢÷Èπ ‡´≈≈å‡¬◊ËÕÀÿâ¡

°√–¥Ÿ° periosteum ·∫àßµ—«Õ¬à“ß√«¥‡√Á«‡æ◊ËÕ √â“ß°√–¥Ÿ°·∫∫

intramembranous ‡ªìπ°√–¥Ÿ°™‘Èπ‡≈Á°Ê „π∫√‘‡«≥∑’ËÀ≈Õ¥

‡≈◊Õ¥‡®√‘≠‡¢â“‰ª‰¡à∂÷ß¡’°√–¥Ÿ°ÕàÕπ ÷́Ëß®–∂Ÿ°·∑π∑’Ë¥â«¬°√–¥Ÿ°

(endochondral ossification)„π∑’Ë ÿ¥ (Dellmann and Brown,

1987) °√–¥Ÿ°„À¡à¡’°“√ª√—∫√Ÿª√à“ß ‚¥¬‡´≈≈å ≈“¬°√–¥Ÿ°

®–¬àÕ¬ ≈“¬·≈–¥Ÿ¥´÷¡°≈—∫°√–¥Ÿ° ∑”„Àâ external callus ¡’

¢π“¥‡≈Á°≈ß °“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“æ∫‡´≈≈å∑’Ë¡’

√Ÿª√à“ß§≈â“¬‡´≈≈å ≈“¬°√–¥Ÿ° (osteoclast-liked cell) ·≈–¡’

À≈“¬π‘«‡§≈’¬ ´÷Ëßπà“®–‡°‘¥®“°‚¡‚π‰´µå„π‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡

À≈“¬Ê ‡´≈≈å√«¡°—π ‰¡àæ∫ internal callus ∑’Ë‡ªìπ woven bone

∑’Ë‡°‘¥®“°°“√‡®√‘≠¢Õß‡¬◊ËÕÀÿâ¡°√–¥Ÿ° endosteum ¢Õß™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬¡’°“√

 ≈“¬µ—«·≈–¡’°“√Õ—°‡ ∫√ÿπ·√ß „π√–¬–∑â“¬¢Õß°“√∑¥≈Õß

æ∫‡π◊ÈÕ‡¬◊ËÕ à́Õ¡·´¡∑’Ë¡’„¬®”π«π¡“° (fibrous connective

tissue) Àÿâ¡Õ¬Ÿà‚¥¬√Õ∫™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ë ≈“¬®π¡’¢π“¥

‡≈Á°¡“° ‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡π’È®–™à«¬‡ √‘¡°“√µàÕµ‘¥¢Õß°√–¥Ÿ°

·º≈·µ°Õ“®¡’ “‡Àµÿ¡“®“°°“√∑’ËÀ≈Õ¥‡≈◊Õ¥∂Ÿ°µ—¥

¢≥–ºà“‡Àß◊Õ°·≈–µ—¥¢“°√√‰°√≈à“ß ”À√—∫√—∫°“√ª≈Ÿ°∂à“¬

°√–¥Ÿ° °“√¢“¥‡≈◊Õ¥¡’º≈µàÕ∑—Èß°“√À“¬¢Õß·º≈ °“√µàÕµ‘¥

·≈–°“√ª√– “π°—π¢Õß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬°—∫¢“°√√‰°√≈à“ß

°“√µ√«®∑“ß®ÿ≈°“¬«‘¿“§«‘∑¬“∑’Ë 4  —ª¥“Àå¿“¬À≈—ß°“√ª≈Ÿ°

∂à“¬¬—ßæ∫¡’°“√Õ—°‡ ∫¢Õß‡π◊ÈÕ‡¬◊ËÕ Õ“®‡π◊ËÕß®“°·º≈·µ°®÷ß¬—ß
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§ß¡’‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡·∑√°„π√Õ¬µàÕ√–À«à“ß™‘Èπ°√–¥Ÿ°

ª≈Ÿ°∂à“¬·≈–¢“°√√‰°√≈à“ß ·≈–æ∫‡¡Á¥‡≈◊Õ¥¢“«∑’Ë‡¢â“¡“‡°Á∫

°‘π‡™◊ÈÕ‚√§·≈–¢Õß‡ ’¬µà“ßÊ„π∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ° ∑’Ë¬—ß§ß

¡’°“√Õ—°‡ ∫®“°°“√·°â‰¢¥â«¬°“√π”‡¬◊ËÕ∫ÿ™àÕßª“°„π∫√‘‡«≥

„°≈â‡§’¬ß¡“‡¬Á∫ªî¥·º≈µ“¡«‘∏’‡¥’¬«°—∫∑’Ë Boudrieau ·≈–§≥–

(1994) √“¬ß“π Õ¬à“ß‰√°Áµ“¡¢“°√√‰°√≈à“ß¢Õß ÿπ—¢¬—ßµàÕ

µ‘¥°—π‰¥â  à«πÀπ÷Ëß‡ªìπº≈¢Õß°“√µ√÷ßª≈“¬°√–¥Ÿ°À—°‰¥â¥’

¢Õß·ºàπæ≈“ µ‘°¥“¡°√–¥Ÿ°·≈– °√Ÿ §«“¡¡—Ëπ§ß¢Õß°“√

µ√÷ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬°—∫°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°¡’§«“¡ ”§—≠

µàÕ°“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥‡¢â“‰ª„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬

∑”„Àâ¡’°“√ √â“ß°√–¥Ÿ°‡™◊ËÕ¡ª≈“¬∑—Èß 2 ¢Õß¢“°√√‰°√≈à“ß‰¥â

·ºàπæ≈“ µ‘°¥“¡°√–¥Ÿ°∑’Ë„™âπ’È‡ªìπÕÿª°√≥å∑’Ë„™â°—∫°√–¥Ÿ° —π

À≈—ß —µ«å ¡’πÈ”Àπ—°‡∫“°«à“·ºàπ¥“¡°√–¥Ÿ°∑’Ë‡ªìπ‚≈À– ·≈–¡’

§ÿ≥ ¡∫—µ‘‰¡à∑÷∫√—ß ’‡Õ°´‡√¬å®÷ß‰¡à∫¥∫—ß°“√‡ª≈’Ë¬π·ª≈ß∑’Ë

√Õ¬µàÕ¢Õß°√–¥Ÿ° ·µà„π°“√√—°…“ —µ«åªÉ«¬∑—Ë«‰ª “¡“√∂„™â

·ºàπ‚≈À–¥“¡°√–¥Ÿ°∑’Ë„™â°—π·≈–À“´◊ÈÕ‰¥âßà“¬„πªí®®ÿ∫—π

°“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥‡¢â“¡“„π∫√‘‡«≥ª≈Ÿ°°√–¥Ÿ°

‡ªìπ ‘Ëß∑’Ë ”§—≠∑’Ë ÿ¥„π°“√ª≈Ÿ°∂à“¬°√–¥Ÿ° °“√ √â“ß°√–¥Ÿ°

®–‡°‘¥‰¥âÕ¬à“ß√«¥‡√Á«∂â“¡’À≈Õ¥‡≈◊Õ¥‡®√‘≠‡¢â“‰ª„π™‘Èπ

°√–¥Ÿ°ª≈Ÿ°∂à“¬‰¥âÕ¬à“ß‡æ’¬ßæÕ·≈–√«¥‡√Á« ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫™π‘¥

¢Õß°√–¥Ÿ°ª≈Ÿ°∂à“¬ µ”·Àπàß·≈–§«“¡ ¡∫Ÿ√≥å¢Õß‡π◊ÈÕ‡¬◊ËÕ

„π∫√‘‡«≥ª≈Ÿ°∂à“¬°√–¥Ÿ° ‡∑§π‘§°“√∑”»—≈¬°√√¡·≈–§«“¡

¡—Ëπ§ß¢Õß°“√µ√÷ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬°—∫°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°

(Weigel, 1993) °“√ √â“ß°√–¥Ÿ°®–‰¡à‡°‘¥¢÷Èπ®π°«à“®–¡’

À≈Õ¥‡≈◊Õ¥‡®√‘≠‡¢â“¡“„π∫√‘‡«≥ª≈Ÿ°°√–¥Ÿ° (Olds, 1981)

·≈–®–À¬ÿ¥™–ß—°∂â“¡’°“√°√–∑∫°√–‡∑◊Õπ®π‰¡à¡’‡≈◊Õ¥‡¢â“¡“

‡≈’È¬ß„π¢≥–∑’Ë°”≈—ß¡’°“√ √â“ß°√–¥Ÿ° (Gambardella,1979)

°√–¥Ÿ°ª≈Ÿ°∂à“¬∑’Ëπ”¡“®“° —µ«åµà“ßµ—«°—π®–°√–µÿâπ„Àâ‡°‘¥¿Ÿ¡‘

µâ“π∑“π ‡ªìπ‡Àµÿ„ÀâÀ≈Õ¥‡≈◊Õ¥‰¡à‡®√‘≠À√◊Õ‡®√‘≠‡¢â“¡“„π

™‘Èπ°√–¥Ÿ°‰¥â™â“ °“√ª≈Ÿ°°√–¥Ÿ°‚¥¬„™â°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥

cancellous ®–‰¥âº≈‡√Á«°«à“°“√„™â°√–¥Ÿ°™π‘¥ cortical

‡π◊ËÕß®“°°√–¥Ÿ°™π‘¥ cancellous ¡’≈—°…≥–æ√ÿπ À≈Õ¥‡≈◊Õ¥

®”π«π¡“°√Õ∫Ê °√–¥Ÿ°ª≈Ÿ°∂à“¬®÷ß “¡“√∂‡®√‘≠‡¢â“‰ª„π

™‘Èπ°√–¥Ÿ°‰¥â‡√Á«·≈–‰¥â¡“°°«à“‡®√‘≠‡¢â“‰ª„π°√–¥Ÿ°ª≈Ÿ°∂à“¬

™π‘¥ cortical ÷́Ëß¡’≈—°…≥–∑’Ë·πàπ·≈–∑÷∫°«à“ ´÷ËßÕ“®æ∫

À≈Õ¥‡≈◊Õ¥‰¥âµ—Èß·µà 2 «—π·≈–∑—Ë«™‘Èπ°√–¥Ÿ°¿“¬„π 2  —ª¥“Àå

¿“¬À≈—ß°“√ª≈Ÿ°∂à“¬°√–¥Ÿ°‚¥¬„™â°√–¥Ÿ°™π‘¥ cancellous

(Burchardt, 1983) °“√ √â“ß°√–¥Ÿ°„À¡àÕ“®æ∫‰¥âµ—Èß·µà¿“¬

À≈—ß°“√ª≈Ÿ°∂à“¬ 7 «—π (Gambardella,1979) ·≈–°√–¥Ÿ°ª≈Ÿ°

∂à“¬®–ª√– “π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π°—∫°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°„Àâ‡ÀÁπ

‰¥â„π¿“æ‡Õ°´‡√¬å¿“¬„π 3  —ª¥“Àå (Olds et al., 1973)

 à«π°√–¥Ÿ°ª≈Ÿ°∂à“¬™π‘¥ cortical ¡’‡π◊ÈÕ·πàπ°«à“°√–¥Ÿ°™π‘¥

cancellous °“√ª√– “π‡¢â“°—∫°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°µâÕß„™â‡«≈“

‡π◊ËÕß®“°°“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥‡¢â“‰ª„π™‘Èπ°√–¥Ÿ°ª≈Ÿ°

∂à“¬®–‡°‘¥¿“¬À≈—ß∑’Ë‡´≈≈å ≈“¬°√–¥Ÿ°¢¬“¬ Haversian canals

·≈– Volkmann canals ·≈–‡°Á∫°‘π°√–¥Ÿ°µ“¬√Õ∫ canals

∑—Èß Õß„π‡π◊ÈÕ°√–¥Ÿ°·≈â« ´÷ËßµâÕß„™â‡«≈“Õ¬à“ßπâÕ¬ 6 «—π¿“¬

À≈—ß°“√ª≈Ÿ°∂à“¬ À≈—ß®“°π—ÈπÀ≈Õ¥‡≈◊Õ¥®÷ß®–‡®√‘≠‡¢â“‰ª„π

™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬ ®π‡µÁ¡™‘Èπ°√–¥Ÿ°¿“¬À≈—ßª≈Ÿ°∂à“¬ 1 ∂÷ß

2 ‡¥◊Õπ (Burchardt, 1983)

µ”·Àπàß·≈–§«“¡ ¡∫Ÿ√≥å¢Õß‡π◊ÈÕ‡¬◊ËÕ„π∫√‘‡«≥ª≈Ÿ°

∂à“¬°√–¥Ÿ° ·≈–°“√ª√“»®“°ªØ‘°Ÿ≈·≈–‡™◊ÈÕ‚√§®–™à«¬„Àâ

ª≈Ÿ°°√–¥Ÿ°‰¥â¥’·≈–‡√Á« °“√∑”»—≈¬°√√¡®÷ßµâÕß∑”Õ¬à“ßπÿà¡

π«≈‡æ◊ËÕ‰¡à„Àâ‡°‘¥§«“¡‡ ’¬À“¬¡“°¢ÕßÀ≈Õ¥‡≈◊Õ¥·≈–‡π◊ÈÕ‡¬◊ËÕ

À√◊Õ¡’¢Õß‡ ’¬µà“ßÊ ·≈–‡™◊ÈÕ‚√§∑’Ë‡ªìπ¿“√–¢Õß√à“ß°“¬∑’Ë®–

µâÕß°”®—¥∑‘Èß ·≈–§«√√—°…“·º≈„π™àÕßª“°µ√ß∫√‘‡«≥∑’Ë®–

ª≈Ÿ°°√–¥Ÿ°Õ¬à“ßπâÕ¬ 2  —ª¥“Àå°àÕπ°“√ª≈Ÿ° ‡æ◊ËÕ„Àâ¡’

‡π◊ÈÕ‡¬◊ËÕ´àÕ¡·´¡·≈–À≈Õ¥‡≈◊Õ¥‡æ’¬ßæÕ ”À√—∫°“√ª≈Ÿ°

∂à“¬°√–¥Ÿ° (Weigel, 1993) °“√µ√÷ß™‘Èπ°√–¥Ÿ°ª≈Ÿ°∂à“¬°—∫

°√–¥Ÿ°∑’Ë√—∫°“√ª≈Ÿ°‰¥âÕ¬à“ß¡—Ëπ§ß ®–™à«¬ªÑÕß°—πª≈“¬

°√–¥Ÿ°‡§≈◊ËÕπ‰ª∑”≈“¬À≈Õ¥‡≈◊Õ¥∑’Ë®”‡ªìπµàÕ°“√ √â“ß

°√–¥Ÿ°„À¡à
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