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∫∑§—¥¬àÕ 
 °“√»÷°…“π’È¡’®ÿ¥ª√–ß§å‡æ◊ËÕª√–‡¡‘π«à“≈—°…≥–

‡’È¬π„¬°√–¥Ÿ°„π¿“æ∂à“¬√—ß’√Õ∫ª≈“¬√“°øíπ¢Õß

À≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ“¡“√∂„™â„π°“√∑”π“¬

¿“«–°√–¥Ÿ°æ√ÿπ‰¥âÀ√◊Õ‰¡à ·≈–¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”

¡“°πâÕ¬‡æ’¬ß„¥ ‚¥¬∑”°“√∂à“¬¿“æ√—ß’√Õ∫ª≈“¬

√“°øíπ ∫√‘‡«≥øíπ°√“¡πâÕ¬≈à“ß„πÀ≠‘ß«—¬À≈—ßÀ¡¥

ª√–®”‡¥◊Õπ∑’Ë‰¥â√—∫°“√µ√«®§à“§«“¡Àπ“·πàπ¢Õß

¡«≈°√–¥Ÿ° ¥â«¬‡§√◊ËÕß DEXA ∑’Ë∑√“∫º≈°“√«‘π‘®©—¬

¿“«–°√–¥Ÿ°æ√ÿπ·≈â« ·≈â«„Àâ∑—πµ√—ß’·æ∑¬å ∑”°“√

Õà“π¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ·≈–·¬°≈—°…≥–‡’È¬π

„¬°√–¥Ÿ°®“°¿“æ√—ß’¢Õß°≈ÿà¡µ—«Õ¬à“ß∑—ÈßÀ¡¥‡ª√’¬∫

‡∑’¬∫°—∫¿“æ√—ß’Õâ“ßÕ‘ß«à“Õ¬Ÿà„π°≈ÿà¡ª°µ‘À√◊Õ‡ªìπ‚√§ 

‚¥¬∑”°“√Õà“π 3 §√—Èß ·≈â«∑”°“√À“§à“§«“¡·¡àπ¬”

„π°“√∑”π“¬ º≈°“√»÷°…“‚¥¬√ÿªæ∫«à“§à“§«“¡

‡ÀÁπæâÕß¢ÕßºŸâÕà“π¡’§à“Õ¬Ÿà„π™à«ß¥’ª“π°≈“ß ∂÷ß ¥’¡“° 

·≈–æ∫«à“°“√æ‘®“√≥“≈—°…≥–‡’È¬π„¬°√–¥Ÿ°∫√‘‡«≥

øíπ°√“¡πâÕ¬≈à“ß∑’Ë¡’≈—°…≥–Àπ“∑÷∫ (dense) Õ“®

„Àâ°“√∑”π“¬°“√‰¡à¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ

„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ‰¥â à«π°“√∑”π“¬

Abstract 
 The aims of this study were to evaluate 

whether change in trabecular pattern in periapical 

radiographs can be used to predict osteoporosis 

and to assess the accuracy of the prediction. 

Mandibular premolar periapical radiographs of 

39 post-menopausal women who had at least two 

premolar teeth in the same quadrant were made 

using the paralleling technique and processed in 

an automatic processor. These women also had 

bone mineral density (BMD) measured by 

DEXA at 3 locations. Two reference films, one 

for a normal group (BMD not less than -1SD) 

and the other for an osteopenia/osteoporosis 

group, were selected. These periapical radio-

graphs were presented to five observers to 

identify whether the trabecular pattern represented 

the normal or osteopenia/osteoporosis group. 

Observers examined the radiographs three times 

at intervals of one to two weeks. Sensitivity, 
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°“√¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ®“°≈—°…≥–

‡’È¬π„¬°√–¥Ÿ°‚ª√àß∫“ßπ—Èπ¬—ß¡’§«“¡·¡àπ¬”‰¡à¡“°

π—° Õ¬à“ß‰√°Áµ“¡°“√»÷°…“π’È·¥ß„Àâ‡ÀÁπ«à“¡’§«“¡

‡ªìπ‰ª‰¥â∑’Ë®–„™â¿“æ√—ß’„π™àÕßª“°¡“™à«¬„π°“√·¬°

ºŸâªÉ«¬∑’Ë‰¡à¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ 

 

§”‰¢√À—: ¿“«–°√–¥Ÿ°æ√ÿπ  ¿“æ√—ß’√Õ∫ª≈“¬

√“°øíπ  ≈—°…≥–‡’È¬π„¬°√–¥Ÿ°  À≠‘ß«—¬À≈—ßÀ¡¥

ª√–®”‡¥◊Õπ    

specificity, positive predictive value and negative 

predictive value were calculated. Receiver 

Operating Characteristic (ROC) curves were also 

plotted and Az was calculated. Intra-observer and 

inter-observer agreement were evaluated using 

Cohenís kappa index. Intra-observer agreement 

ranged from moderate to substantial. Inter-

observer agreement also varied from fair to 

substantial. Overall mean sensitivity, specificity, 

positive predictive value and negative predictive 

value were 50.7%, 74.3%, 73.8% and 51.2%, 

respectively.  The average area under the ROC 

curve was 0.64. The results of this study suggest 

that a dense trabecular pattern in the mandibular 

premolar region in post-menopausal women 

could be a sign of not having osteopenia/

osteoporosis. This study shows that it is possible 

to use periapical radiographs in helping to 

identify women with low risk of osteopenia/

osteoporosis.  

 

Key words: osteoporosis, periapical radiograph, 

trabecular pattern, post-menopause women 

∫∑π” 
 ¿“«–°√–¥Ÿ°æ√ÿπ (osteoporosis) ‡ªìπ¿“«–‡√◊ÈÕ√—ß´÷Ëß

¡—°®–‰¡à·¥ßÕ“°“√„¥Ê ‡ªìπ‘∫ªï®π°√–∑—ËßºŸâªÉ«¬®–¡“

√Ÿâµ—«°ÁµàÕ‡¡◊ËÕ°√–¥Ÿ°æ√ÿπ¡“°®π·µ°À—°‰¥âßà“¬·¡â‡æ’¬ß‰¥â

√—∫Õÿ∫—µ‘‡Àµÿ‡æ’¬ß‡≈Á°πâÕ¬ ´÷Ëß°“√Õ—µ√“°“√À“¬¢Õß·º≈

„πºŸâªÉ«¬°≈ÿà¡π’È®–§àÕπ¢â“ßµË” √“¬ß“π∂‘µ‘¢Õß ºŸâªÉ«¬

¥â«¬¿“«–°√–¥Ÿ°æ√ÿπæ∫«à“¡’Õ —µ√“°“√·µ°À—°¢Õß

°√–¥Ÿ°Õ—π‡π◊ËÕß¡“®“°¿“«–°√–¥Ÿ°æ√ÿπ‡æ‘Ë¡¡“°¢÷Èπµ“¡

®”π«πºŸâŸßÕ“¬ÿ∑’Ë‡æ‘Ë¡¡“°¢÷Èπ„π¿Ÿ¡‘¿“§µà“ßÊ ¢Õß‚≈° 

¿“«–°√–¥Ÿ°æ√ÿπ‡ªìπ§«“¡º‘¥ª°µ‘∑’Ëæ∫‰¥â¡“°„π§πŸß

Õ“¬ÿ∑—Èß™“¬·≈–À≠‘ß ¡’°“√√“¬ß“π„πªï 1997 «à“

ª√–¡“≥Àπ÷Ëß„π“¡¢ÕßÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ‡ªìπ

‚√§π’È(1) ¢≥–‡¥’¬«°—π Lu ·≈–§≥–(2) ·≈– Nerhood(3) 

ª√–¡“≥«à“√âÕ¬≈– 40 ¢ÕßÀ≠‘ß∑’Ë¡’Õ“¬ÿ¡“°°«à“ 80 ªï

‡§¬¡’ª√–∫°“√≥å°√–¥Ÿ°À—°‡π◊ ËÕß®“°ªÉ«¬‡ªìπ¿“«–

°√–¥Ÿ°æ√ÿπ ‰¡à«à“®–‡ªìπ∑’Ë°√–¥Ÿ°–‚æ° °√–¥Ÿ°

‰¢—πÀ≈—ß À√◊Õ°√–¥Ÿ°¢âÕ¡◊Õ ´÷Ëß°“√·µ°À—°¢Õß°√–¥Ÿ°

–‚æ°¥Ÿ‡À¡◊Õπ®–‡ªìπ¿“«–·∑√°´âÕπ¢Õß¿“«–°√–¥Ÿ°

æ√ÿπ∑’Ëπà“‡ªìπÀà«ß¡“°∑’Ëÿ¥ ‡π◊ËÕß®“°¡’Õ—µ√“°“√µ“¬„π

™à«ß 1 ªï·√°Ÿß∂÷ß√âÕ¬≈– 12-20(4)  ºŸâªÉ«¬À≠‘ß√âÕ¬≈– 36 

·≈–ºŸâªÉ«¬™“¬√âÕ¬≈– 48 ‡’¬™’«‘µ¿“¬„π 2 ªïÀ≈—ß°√–¥Ÿ°

À—°(5) „π™à«ßªï§.». 1990 ‰¥â¡’°“√ª√–¡“≥«à“¡’°“√

·µ°À—°¢Õß°√–¥Ÿ°–‚æ°∑—Ë«‚≈° 1.26 ≈â“π√“¬‚¥¬‡ªìπ

™“¬ 338,000 √“¬·≈–À≠‘ß 917,000 √“¬ ·≈–§“¥«à“

µ—«‡≈¢π’È®–‡æ‘Ë¡¢÷Èπ 2 ‡∑à“‡ªìπ 2.6 ≈â“π√“¬„πªï§.». 2025 

·≈–‡æ‘Ë¡‡ªìπ 4.5 ≈â“π√“¬„πªï §.». 2050 ‚¥¬®–¡’
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—¥à«π°“√À—°¢Õß°√–¥Ÿ°„π‡Õ‡™’¬‡æ‘Ë¡¡“°¢÷Èπ®“°√âÕ¬

≈– 26 „πªï1990 ‡ªìπ√âÕ¬≈– 37 „πªï 2025 ·≈–‡æ‘Ë¡‡ªìπ

√âÕ¬≈– 46 „πªï 2050(6) 

 ¿“«–°√–¥Ÿ°æ√ÿπ“¡“√∂√—°…“„ÀâÀ“¬‰¥âÀ“°ºŸâªÉ«¬

‰¥â√—∫°“√«‘π‘®©—¬‰¥â∑—π‡«≈“ ·µà°Á¡’ºŸâªÉ«¬à«ππâÕ¬‡∑à“π—Èπ

∑’Ë‰¥â√—∫°“√«‘π‘®©—¬∑—π‡«≈“ ·¡âπ«à“®–‡ªìπ°“√¬“°„π°“√

ª√–‡¡‘π§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ°‡æ◊ËÕ°“√∑”π“¬°“√‡ªìπ

¿“«–°√–¥Ÿ°æ√ÿπ°Áµ“¡ ªí®®ÿ∫—π°“√«—¥§«“¡Àπ“·πàπ

¡«≈°√–¥Ÿ° (Bone Mineral Density À√◊Õ BMD) ´÷Ëß¡’

§«“¡—¡æ—π∏å°—∫§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ°¡“°∂÷ß√âÕ¬≈– 

70 ‡ªìπ§à“∑’Ë„™â„π°“√«‘π‘®©—¬¿“«–°√–¥Ÿ°æ√ÿπ ‡§√◊ËÕß¡◊Õ

„™â„π°“√«—¥§à“¡«≈°√–¥Ÿ°¡’Õ¬ŸàÀ≈“¬™π‘¥‡™àπ quanti-

tative computed tomography (QCT), dual photon 

absorptiometry, dual energy x-ray absorptiometry 

(DEXA or DXA) °“√«—¥§à“ BMD ‚¥¬„™â«‘∏’ DEXA ‰¥â√—∫

°“√¬Õ¡√—∫«à“‡ªìπ«‘∏’„π°“√ª√–‡¡‘π§à“ BMD ·≈–°“√

∑”π“¬°“√À—°¢Õß°√–¥Ÿ°(7) ´÷Ëß‡∑§π‘§¥—ß°≈à“«®–∑”°“√

«—¥§à“¡«≈°√–¥Ÿ°∑— Èß„πà«π‚§√ß°√–¥Ÿ°·°π·≈–à«π

°√–¥Ÿ°√–¬“ß§å ·µà‡π◊ËÕß®“°§à“„™â®à“¬„π°“√µ√«®¡«≈

°√–¥Ÿ°§àÕπ¢â“ßŸß ·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™âÀ“‰¥â¬“° „π

ª√–‡∑»°”≈—ßæ—≤π“À≈“¬ª√–‡∑»¬—ß¢“¥·§≈π‡§√◊ËÕß 

¥—ß°≈à“« „πª√–‡∑»‰∑¬‡§√◊ËÕß DEXA ¡’„™â‡æ’¬ß„π‚√ß

æ¬“∫“≈»Ÿπ¬å„À≠àÊ ‡∑à“π—Èπ  

 ¡’À≈“¬°“√»÷°…“æ∫«à“§à“§«“¡Àπ“·πàπ¡«≈

°√–¥Ÿ° (BMD) „π¢“°√√‰°√≈à“ß¡’§«“¡—¡æ—π∏å°—∫§à“

§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° (BMD) ∑’Ëà«πÕ◊ËπÊ ¢Õß

√à“ß°“¬‡™àπ °√–¥Ÿ°—πÀ≈—ßà«π‡Õ« à«π§Õ¢Õß°√–¥Ÿ°

µâπ¢“ ·≈–°√–¥Ÿ°·¢π∑àÕπª≈“¬ ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë”§—≠

„π¿“«–°√–¥Ÿ°æ√ÿπ(8-13) ¡’°“√√“¬ß“π°“√»÷°…“∂÷ß°“√

‡ª≈’Ë¬π·ª≈ß¢Õß‡’È¬π„¬°√–¥Ÿ°¢“°√√‰°√ (trabeculae) 

„π¿“æ√—ß’„π™àÕßª“°¢ÕßºŸâªÉ«¬¿“«–°√–¥Ÿ°æ√ÿπ‚¥¬ 

White ·≈– Rudolph(1) æ∫«à“ºŸâªÉ«¬¿“«–°√–¥Ÿ°æ√ÿπ¡’

≈—°…≥–‡’È¬π„¬°√–¥Ÿ°„π°√–¥Ÿ°¢“°√√‰°√·µ°µà“ß®“°

°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à‡ªìπ‚√§ ·≈–®“°°“√°“√»÷°…“¢Õß 

Jonasson ·≈–§≥–(14) ´÷Ëß∑”°“√ª√–‡¡‘π≈—°…≥–‡’È¬π

„¬°√–¥Ÿ°·≈–«—¥§à“¡«≈°√–¥Ÿ°¢Õß¢“°√√‰°√≈à“ß‰¥â

‡πÕ·π–«à“≈—°…≥–‡’È¬π„¬°√–¥Ÿ°“¡“√∂π”¡“„™â‡ªìπ

—≠≠“≥‡µ◊Õπ„π°“√µ√«®æ∫¿“«–°√–¥Ÿ°æ√ÿπ‰¥â ·¡â«à“

§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°¢Õß°√–¥Ÿ°¢“°√√‰°√≈à“ß

®–¡’§«“¡—¡æ—π∏å°—∫§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°∑’Ëà«π

Õ◊ËπÊ ¢Õß√à“ß°“¬ ·µà°“√µ√«®°Á¬—ß®”‡ªìπ®–µâÕß„™â

‡§√◊ËÕß¡◊Õ∑’Ë¡’§«“¡®”‡æ“–‡®“–®ß ´÷Ëß‰¡à“¡“√∂∑”„ÀâºŸâ

ªÉ«¬∑ÿ°§π‡¢â“√—∫°“√µ√«®‰¥â‚¥¬‡©æ“–„πª√–‡∑»∑’Ë

°”≈—ßæ—≤π“ ®÷ß‡ªìπ∑’Ë¡“¢Õß¡¡ÿµ‘∞“π°“√»÷°…“«à“¿“æ 

∂à“¬√—ß’√Õ∫√“°øíπ∏√√¡¥“∑’Ë„™â°—πÕ¬Ÿà„π‚√ßæ¬“∫“≈ 

·≈–§≈‘π‘°∑—πµ°√√¡ “¡“√∂∑’Ë®–π”¡“„™â„π°“√™à«¬

∑”π“¬ºŸâ∑’Ë¡’§«“¡‡’Ë¬ßµàÕ¿“«–°√–¥Ÿ°æ√ÿπ‰¥â   

 «—µ∂ÿª√–ß§å¢Õß°“√»÷°…“«‘®—¬§√—Èßπ’È‡æ◊ËÕª√–‡¡‘π«à“

≈—°…≥–‡’ È¬π„¬°√–¥Ÿ°„π¿“æ∂à“¬√—ß’√Õ∫√“°øíπ

“¡“√∂„™â„π°“√∑”π“¬¿“«–°√–¥Ÿ°æ√ÿπ‰¥âÀ√◊Õ‰¡à·≈–

¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”¡“°πâÕ¬‡æ’¬ß„¥ 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
  ∑”°“√µ√«®§—¥°√ÕßºŸâªÉ«¬®”π«π 50 √“¬∑’Ë¡“√—∫

∫√‘°“√∑’ Ë§≈‘π‘°°√–¥Ÿ°æ√ÿπ·≈–§≈‘π‘°«—¬∑Õß¢Õß‚√ß-

æ¬“∫“≈¡À“√“™π§√‡™’¬ß„À¡à„π™à«ßªï æ.». 2547-48 ∑’Ë

‰¥â√—∫°“√µ√«®§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° ·≈–¡’øíπ

°√“¡πâÕ¬´’Ë 34, 35 À√◊Õ 44, 45 ∑’Ë¡’§Ÿà∫Õ¬Ÿà„π™àÕßª“°

øíπ°√“¡πâÕ¬‰¡à¡’æ¬“∏‘¿“æ„¥Ê ·≈–¡’¿“æ‡Àß◊Õ°∑’Ë

·¢Áß·√ß‡ªìπª°µ‘ ®“°π—Èπ∑”°“√µ√«®ÿ¢¿“æ™àÕßª“°

·≈–∑”°“√∂à“¬¿“æ√—ß’„π™àÕßª“°∑’Ë§≈‘π‘°∑—πµ√—ß’ 

«‘∑¬“§≥–∑—πµ·æ∑¬»“µ√å‚¥¬∑”°“√∂à“¬¿“æ√—ß’

√Õ∫ª≈“¬√“°øíπ ‚¥¬„™âøî≈å¡∂à“¬·∫∫ª≈“¬√“°‡∫Õ√å 2 

(Kodak Insight dental film No.2, Eastman Kodak 

company, Rochester, NY, USA) ∫√‘‡«≥øíπ´’Ë 34, 35 

À√◊Õ 44, 45 ‚¥¬„™â‡§√◊ËÕß∂à“¬¿“æ√—ß’„πª“° (long-

cone Gendex Gx 1000, Gendex Corp, Illinois, USA) 

∑”°“√∂à“¬¥â«¬«‘∏’„Àâ≈”√—ß’¢π“π (standardized 

paralleling technique) ‚¥¬¡’§à“ªí®®—¬„π°“√∂à“¬¿“æ

√—ß’¢Õß ‡§√◊ËÕß x-ray ∑’Ë„™â§◊Õ 10 ¡‘≈≈‘·Õ¡·ª√å, 0.34 

«‘π“∑’, 70 ‡§«’æ’ ®“°π—Èππ”øî≈å¡∑’Ë∂à“¬„πºŸâªÉ«¬‰ª≈â“ß

¥â«¬‡§√◊ËÕß≈â“ßøî≈å¡Õ—µ‚π¡—µ‘ (Gendex Clarimat 300, 

Gendex Corp, Italy) æ√âÕ¡∑—Èß√«∫√«¡øî≈å¡¿“¬À≈—ß

°“√≈â“ß¡“∑”°“√»÷°…“µàÕ‰ª Õπ÷Ëß°“√»÷°…“π’È‰¥âºà“π

°“√æ‘®“√≥“¢Õß§≥–°√√¡°“√æ‘∑—°…å‘∑∏‘ÏºŸ âªÉ«¬¢Õß

§≥–·æ∑¬»“µ√å·≈–§≥–∑—πµ·æ∑¬»“µ√å·≈â«·≈– 
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ºŸâ‡¢â“√à«¡‚§√ß°“√∑ÿ°§π≈ß≈“¬¡◊Õ™◊ËÕ„π„∫¬‘π¬Õ¡‡¢â“

√à«¡°“√»÷°…“¥—ß°≈à“« 

 ®“°π—Èπ∑”°“√À“¿“æ√—ß’µ—«Õ¬à“ß„π·µà≈–°≈ÿà¡∑’Ë®–

π”¡“„™â‡ªìπøî≈å¡Õâ“ßÕ‘ß‚¥¬°“√·∫àß°≈ÿà¡ºŸâªÉ«¬ÕÕ°‡ªìπ 

2 °≈ÿà¡ µ“¡§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°∑’Ë«—¥‰¥â ‚¥¬

·∫àßµ“¡‡ß◊ËÕπ‰¢¢ÕßÕß§å°“√Õπ“¡—¬‚√§„π‡√◊ËÕß°√–¥Ÿ°

æ√ÿπ (WHO classification of osteoporosis) ¥—ßπ’È 

 1. ºŸâªÉ«¬∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° Õ¬Ÿà„π

™à«ßµË”°«à“§à“‡©≈’Ë¬§πÀπÿà¡“«ª°µ‘‰¡à‡°‘π 1 ‡∑à“¢Õß§à“

‡∫’Ë¬ß‡∫π¡“µ√∞“π (<-1 SD)  ®—¥‡ªìπ°≈ÿà¡§«∫§ÿ¡ª°µ‘ 

 2. ºŸâªÉ«¬∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° Õ¬Ÿà

√–À«à“ß -1 ∂÷ß -2.5 ‡∑à“¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈– 

ºŸâªÉ«¬∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° µË”°«à“ -2.5 ‡∑à“

¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ®—¥‡ªìπ°≈ÿà¡∑’Ë¡’¿“«–°√–¥Ÿ°

∫“ß (osteopenia) À√◊Õ¿“«–°√–¥Ÿ°æ√ÿπ (osteoporosis) 

µ“¡≈”¥—∫‚¥¬®–®—¥√«¡Õ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π ‚¥¬∑’ËºŸâªÉ«¬

µâÕß¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ° Õ¬à“ßπâÕ¬ 2 „π 3 

∫√‘‡«≥¢Õß°“√«—¥Õ¬Ÿà„π™à«ß¥—ß°≈à“« ´÷Ëß∫√‘‡«≥∑’Ë∑”°“√

«—¥‰¥â·°à °√–¥Ÿ°—πÀ≈—ßà«π‡Õ« à«π§Õ¢Õß°√–¥Ÿ°µâπ

¢“ ·≈–°√–¥Ÿ°·¢π∑àÕπª≈“¬  

 π”¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ∑’Ë‰¥â„π·µà≈–°≈ÿà¡¡“

æ‘®“√≥“«à“„π·µà≈–°≈ÿà¡π—Èπ ®–„™â¿“æ„¥¡“‡ªìπµ—«·∑π

¢Õß°≈ÿà¡ ‚¥¬„™â¿“æµ—«Õ¬à“ß®“°¥—™π’¿“æ√—ß’ (index 

radiograph) ∑’Ë‰¥â®“°°“√»÷°…“¢Õß Lindh ·≈–§≥–(25)  

∑”°“√‡≈◊Õ°¿“æµ—«Õ¬à“ß∑’Ë„™â‡ªìπ¿“æÕâ“ßÕ‘ßÕÕ°¡“ 2 

¿“æ‡æ◊ËÕ‡ªìπµ—«Õ¬à“ßºŸâ∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°

„π™à«ßª°µ‘·≈–°≈ÿà¡ºŸâ∑’Ë¡’¿“«–°√–¥Ÿ°∫“ß¥—ß·¥ß„π√Ÿª

∑’Ë 1·≈– √Ÿª∑’Ë 2 

 ®“°®”π«π¿“æ√—ß’∑—ÈßÀ¡¥ 50 ¿“æ πÕ°‡Àπ◊Õ‰ª

®“°¿“æ√—ß’∑’Ë„™â‡ªìπ¿“æÕâ“ßÕ‘ß®”π«π 2 ¿“æ æ∫«à“¡’

¿“æ√—ß’¢ÕßºŸâªÉ«¬®”π«π 9 ¿“æ∑’Ë∂Ÿ°§—¥ÕÕ° ‡π◊ËÕß®“°

„π¿“æ√—ß’æ∫¡’ªÿÉ¡°√–¥Ÿ°¢“°√√‰°√≈à“ß (torus mandi-

bularis) ·≈–¡’æ¬“∏‘¿“æ„π°√–¥Ÿ° ¥—ßπ—Èπ®÷ß‡À≈◊Õ¿“æ

√—ß’‡æ’¬ß 39 ¿“æ∑’Ë∂Ÿ°π”¡“„ÀâºŸâ—ß‡°µ°“√≥åÕà“π·ª≈

º≈ „π°√≥’∑’Ë¡’°“√≈–≈“¬¢Õß°√–¥Ÿ°¿“æ√—ß’∑’Ëπ”¡“

»÷°…“®–µâÕß¡’°“√≈–≈“¬¢Õß°√–¥Ÿ°‡∫â“øíπ‰¡à‡°‘π 1/3 

¢Õß§«“¡¬“«√“°®“°§Õøíπ ·≈–¡’¬Õ¥º‘«°√–¥Ÿ°‡∫â“

øíπ∑’Ë¡∫√Ÿ≥å (intact crestal lamina dura) ∑”°“√µ‘¥

©≈“°øî≈å¡∑’Ë‰¥â¡“∑—ÈßÀ¡¥ ·≈â«π”¡“§≈–°—π ‡æ◊ËÕ„ÀâºŸâ

—ß‡°µ°“√≥å ´÷Ëß‡ªìπ ∑—πµ√—ß’·æ∑¬å®”π«π 5 ∑à“π

∑”°“√Õà“π¿“æ√—ß’∑’Ë‰¥â®“°ºŸâªÉ«¬∑—ÈßÀ¡¥‡∑’¬∫°—∫¿“æ

√—ß’∑’Ë„™â‡ªìπ ¿“æÕâ“ßÕ‘ß ·≈â«®—¥‡¢â“°≈ÿà¡∑’Ë‡ªìπ°≈ÿà¡∑’Ë¡’

¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°≈ÿà¡ª°µ‘ ‚¥¬∑”°“√Õà“π∑—ÈßÀ¡¥ 3  

§√—Èß Àà“ß°—π 1-2 —ª¥“Àå ®“°π—Èπ∑”°“√§”π«≥§à“§«“¡

∂Ÿ°µâÕß„π°“√®—¥°≈ÿà¡‚¥¬„™â§à“ sensitivity  ·≈– 

specificity ·≈– Receiver Operating Characteristic 

curve (ROC curve) ∑”°“√ª√–‡¡‘π§à“§«“¡‡ÀÁπæâÕß 

√Ÿª∑’Ë 1 ·¥ßµ—«Õ¬à“ß¿“æ√—ß’√Õ∫ª≈“¬√“°¢ÕßºŸâ∑’ Ë¡’§à“ 

BMD „π™à«ßª°µ‘ 

Figure 1 Periqpical radiograph of patient without 

osteoporosis 

√Ÿª∑’Ë 2 ·¥ßµ—«Õ¬à“ß¿“æ√—ß’√Õ∫ª≈“¬√“°¢ÕßºŸâ∑’ Ë¡’§à“ 

BMD „π™à«ßµË”°«à“ -1 SD -2.5 SD 

Figure 2 Periapical radiograph of patient with 

osteopenia 
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(intra-observer and inter-observer agreement) ¢ÕßºŸâ

Õà“π¿“æ√—ß’‚¥¬°“√§”π«π§à“‚§‡Œπ·§ªª“ (Cohen 

kappa) ·≈–·ª≈º≈‚¥¬Õ“»—¬¢âÕ·π–π”¢Õß Landis 

·≈– Koch °≈à“«§◊Õ∂â“§à“·§ªª“µË”°«à“ 0.00 À¡“¬∂÷ß

¡’§«“¡‡ÀÁπæâÕßµË” (poor agreement) ∂â“§à“Õ¬Ÿà√–À«à“ß 

0.00-0.20 ∂◊Õ«à“§àÕπ¢â“ß‡ÀÁπæâÕß (slightly agreement) 

∂â“Õ¬Ÿà√–À«à“ß 0.21-0.40 ∂◊Õ«à“Õ¬Ÿà„π‡°≥±å§àÕπ¢â“ß¥’ 

(fair agreement) ∂â“§à“Õ¬Ÿà√–À«à“ß 0.41-0.60 ∂◊Õ«à“¥’

ª“π°≈“ß (moderate agreement) ∂â“Õ¬Ÿà√–À«à“ß 0.61-

0.8 ∂◊Õ«à“Õ¬Ÿà„π¢—Èπ¥’¡“° (substantial agreement) ·≈–

∂â“§à“Õ¬Ÿà√–À«à“ß 0.81-1.00 ∂◊Õ«à“Õ¬Ÿà„π‡°≥±å∑’Ë¡’§«“¡

‡ÀÁπ√à«¡°—π‡ªìπ‡Õ°©—π∑å‡°◊Õ∫®–¡∫√Ÿ≥å (almost perfect 

agreement) ‚¥¬§à“∂‘µ‘∑— ÈßÀ¡¥‰¥â∑”°“√§”π«π¥â«¬

‚ª√·°√¡ SPSS v.11.0  

 

º≈°“√»÷°…“ 
 ¡’ºŸâªÉ«¬∑—Èß‘Èπ®”π«π 50 √“¬∑’Ë¡“‡¢â“√à«¡°“√µ√«®

ÿ¢¿“æ™àÕßª“°·≈–∂à“¬¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ·µà¡’

‡æ’¬ß 39 √“¬∑’Ë‡¢â“¢à“¬µ“¡¢âÕ°”Àπ¥°“√§—¥‡≈◊Õ°‡¢â“

√à«¡°“√»÷°…“‚¥¬‡ªìπÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ 39 §π 

„π®”π«π 39 √“¬π’È¡’ºŸâ∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°

Õ¬Ÿà„π™à«ßµË”°«à“§à“‡∫’Ë¬ß‡∫π‰¡à‡°‘π 1 SD Õ¬Ÿà®”π«π 16 

√“¬ ®—¥°≈ÿà¡π’È‡ªìπ°≈ÿà¡ª°µ‘  à«πºŸâ∑’Ë¡’§à“§«“¡Àπ“·πàπ

¡«≈°√–¥Ÿ°Õ¬Ÿà„π™à«ß§«“¡‡∫’Ë¬ß‡∫π¡“µ√∞“πÕ¬Ÿà„π™à«ß 

-1 ∂÷ß -2.5 SD ¡’®”π«π 21 √“¬ à«πÕ’° 2 √“¬‡ªìπºŸâ∑’Ë¡’

§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°Õ¬Ÿà„π™à«ß∑’ËµË”°«à“ 2.5 ‡∑à“

¢Õß§à“‡∫’¬ß‡∫π¡“µ√∞“π  

 º≈°“√Õà“π¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ∫√‘‡«≥øíπ

°√“¡À≈—ß¢ÕßºŸâÕà“π 5 ∑à“π·¥ß§à“ sensitivity ·≈– 

specificity ‚¥¬√«¡¡’º≈¥—ß·¥ß„πµ“√“ß∑’Ë 1 

 §à“§«“¡‡ÀÁπæâÕß¿“¬„πºŸâ—ß‡°µ‡Õß (intra-observer 

agreement) ∑’Ë«—¥‚¥¬„™â·§ªª“ ·¥ß§à“¥—™π’·§ªª“ 

Õ¬Ÿà„π™à«ß¥’ª“π°≈“ß∂÷ß¥’¡“°§◊Õµ—Èß·µà 0.45 ∂÷ß 0.76 ¡’

§à“‡©≈’Ë¬Õ¬Ÿà∑’Ë 0.58 à«π§à“§«“¡‡ÀÁπæâÕß√–À«à“ßºŸâ—ß‡°µ 

(inter-observer agreement) ¡’§à“‡©≈’Ë¬∑’Ë 0.48 ´÷Ëß®—¥«à“

Õ¬Ÿà„π™à«ß¥’ª“π°≈“ß  ‡¡◊ËÕ∑”°“√√â“ß·ºπ¿Ÿ¡‘°√“ø 

Receiver Operating Characteristic (ROC) æ∫«à“¡’§à“

‡©≈’Ë¬æ◊Èπ∑’Ë„µâ·ºπ¿Ÿ¡‘°√“ø Az‰¥â‡∑à“°—∫ 0.64 

µ“√“ß∑’Ë 1 ·¥ß§à“ sensitivity ·≈– specificity ¢ÕßºŸâÕà“π

¿“æ√—ß’∑—Èß 5 §π 

Table 1 Shows sensitivity and specificity of 5 

observers 

§à“ Observer 

1 

Observer 

2 

Observer 

3 

Observer 

4 

Observer 

5 

‡©≈’Ë¬ 

Sensitivity 36.2% 43.5% 59.4% 57.9% 56.5% 50.7% 

Specificity 89.6% 81.3% 79.2% 81.3% 39.9% 74.3% 

  

®“°°“√¡’§à“§«“¡™ÿ° (prevalence) ¢Õß¿“«–°√–¥Ÿ°

∫“ß·≈–°√–¥Ÿ°æ√ÿπ‡∑à“°—∫ 23/39=0.589 ®÷ßÀ“§à“ 

positive predictive value =             

sensitivity x prevalence                            

(sensitivity x  prevalence)+[(1-specificity)x(1 prevalence)] 

 

negative predictive value =  

specificity  x  (1-prevalence)                         

[specificity x(1-prevalence)] + [(1-sensitivity)x prevalence] 

 

„π°“√»÷°…“π’È§à“ positive predictive value =0.74  §à“ 

negative predictive value = 0.55 

 „π°≈ÿà¡∑’Ë¡’§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°ª°µ‘æ∫«à“¡’

Õ¬Ÿà√âÕ¬≈– 50 ∑’Ë¡’‡’È¬π„¬°√–¥Ÿ°‡ªìπ·∫∫Àπ“∑÷∫ (dense 

trabeculation) ·≈–√âÕ¬≈– 40 ‡ªìπ·∫∫º¡ (alter-

nating dense and sparse trabeculation) ·≈– ∑’Ë‡ªìπ

·∫∫‚ª√àß∫“ß (sparse trabeculation) ¡’Õ¬Ÿà‡æ’¬ß√âÕ¬≈– 

10  à«π„π°≈ÿà¡∑’Ë§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°µË”°«à“§à“

‡∫’¬ß‡∫π¡“µ√∞“πÕ¬Ÿà 1 ‡∑à“ æ∫«à“¡’∑’Ë‡’È¬π„¬‡ªìπ·∫∫

Àπ“∑÷∫Õ¬Ÿà‡æ’¬ß√âÕ¬≈– 8 à«π∑’Ë‡ªìπ·∫∫º¡¡’Õ¬Ÿà√âÕ¬

≈– 44 ·≈–‡ªìπ·∫∫‚ª√àß∫“ß¡’Õ¬Ÿà√âÕ¬≈– 48 

 

∫∑«‘®“√≥å 
 °“√»÷°…“π’ È¡ÿ àß∑’ Ë®–ª√–‡¡‘π«à“≈—°…≥–‡’ È¬π„¬

°√–¥Ÿ°„π¿“æ∂à“¬√—ß’√Õ∫√“°øíπ¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”

„π°“√∑”π“¬¿“«–°√–¥Ÿ°æ√ÿπ¡“°πâÕ¬‡æ’¬ß„¥ ∑—Èßπ’È¡’

®ÿ¥ª√–ß§å‡æ◊ËÕ∑’Ë®–‰¥â„™âª√–‚¬™πå®“°¢âÕ¡Ÿ≈¿“æ√—ß’„π

™àÕßª“°¡“™à«¬„π°“√∑”π“¬ºŸâ∑’Ë¡’§«“¡‡’Ë¬ßµàÕ°“√‡ªìπ
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¿“«–°√–¥Ÿ°æ√ÿπ‡æ◊ËÕ°“√·π–π”‰ª∑”°“√µ√«®«‘π‘©—¬

‚√§·µà‡π‘ËπÊ ¥â«¬«‘∏’°“√«—¥§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°

·≈–‡æ◊ËÕ√—∫°“√√—°…“·≈–≈¥§«“¡‡’Ë¬ßµàÕ°“√À—°¢Õß

°√–¥Ÿ°µàÕ‰ª  °“√»÷°…“„π§√—Èßπ’È∑”°“√∫—π∑÷°º≈°“√

Õà“π¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ¢Õß°√–¥Ÿ°∫√‘‡«≥øíπ

°√“¡À≈—ß ∑—Èßπ’È‡π◊ËÕß®“°º≈°“√»÷°…“¢Õß White ·≈–

Rudolph(1) æ∫«à“§π‰¢â¿“«–°√–¥Ÿ°æ√ÿπ¡’°“√‡ª≈’Ë¬π 

·ª≈ß¢Õß‡’ È¬π„¬°√–¥Ÿ°¡“°„π∫√‘‡«≥¢“°√√‰°√∫π

à«πÀπâ“ (anterior maxilla) ·≈– ¢“°√√‰°√≈à“ßà«π

À≈—ß (posterior mandible) °“√»÷°…“π’È®÷ß‡≈◊Õ°„™â¿“æ

√—ß’¢ÕßøíπÀ≈—ß≈à“ß‚¥¬„ÀâºŸâ—ß‡°µ°“√≥å 5 ∑à“π´÷Ëß‰¡à

∑√“∫§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°·≈–¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬ 

·≈–‰¡à‰¥âºà“π°“√Ωñ°°“√Õà“π≈—°…≥–‡’È¬π„¬°√–¥Ÿ°¢Õß

ºŸâªÉ«¬¿“«–°√–¥Ÿ°æ√ÿπ¡“‡ªìπæ‘‡»…∑”°“√Õà“π·∫àß°≈ÿà¡ 

‚¥¬¡’¿“æµ—«Õ¬à“ß¢ÕßºŸâªÉ«¬∑’Ë®—¥‡ªìπ°≈ÿà¡ª°µ‘·≈–°≈ÿà¡

∑’Ë¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ„Àâ¥Ÿ‡ªìπ·π«∑“ß  

æ∫«à“§à“ sensitivity ‚¥¬√«¡¡’§à“‡∑à“°—∫√âÕ¬≈– 50.7 

·≈– specificity ‚¥¬√«¡¡’§à“‡∑à“°—∫√âÕ¬≈– 74.3 §à“ 

positive predictive value √âÕ¬≈– 73.8 §à“ negative 

predictive value  ‡∑à“°—∫√âÕ¬≈– 51.2 ´÷Ëß‡ªìπ‰ª„π

∑”πÕß‡¥’¬«°—π°—∫º≈°“√»÷°…“¢Õß Halling ·≈–

§≥–(21) „πªï §.». 2005  

 ´÷Ëß„π°“√»÷°…“¢Õß Halling π—Èπ‡ªìπ°“√‡ª√’¬∫

‡∑’¬∫√–À«à“ß°“√„™â Klemetti Index (KI) ´÷Ëß‡ªìπ¥—™π’

°“√®—¥°≈ÿà¡§«“¡Àπ“¢Õß·ºàπ°√–¥Ÿ°∑÷∫¢Õß¢Õ∫≈à“ß

°√–¥Ÿ°¢“°√√‰°√≈à“ß∑’Ë‡ÀÁπ„π¿“æ√—ß’æ“πÕ√“¡‘°¡“„™â

„π°“√∑”π“¬ºŸâŸßÕ“¬ÿ∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°

µË” ‡∑’¬∫°—∫°“√«—¥§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°‚¥¬„™â

°“√«—¥ heel DXA ∑—ÈßÕß¢â“ß¢Õßâπ‡∑â“ Halling „™âºŸâ

Õà“π¿“æ√—ß’æ“πÕ√“¡‘° 2 §π·≈–‡¡◊ËÕæ‘®“√≥“∑’Ë KI=2 

Õ—π‡ªìπ¢—Èπ∑’Ë·ºàπ°√–¥Ÿ°∑÷∫¢Õß°√–¥Ÿ°¢“°√√‰°√≈à“ß¡’

°“√÷°≈–≈“¬‰ªÕ¬à“ß¡“° (severely eroded mandi-

bular cortex) ´÷ Ëß®—¥‡ªìπ°≈ÿà¡ osteopenic ‰¥â§à“‡√’¬ß

≈”¥—∫¥—ßπ’È§à“ sensitivity √âÕ¬≈– 50 §à“ specificity 

√âÕ¬≈– 89 ·≈–§à“ positive predictive value √âÕ¬≈– 

21 ·≈–§à“ negative predictive value √âÕ¬≈– 97  

Halling ‰¥â√ÿª«à“°“√æ∫«à“¡’°“√÷°‡æ’¬ß‡≈Á°πâÕ¬¢Õß

·ºàπ°√–¥Ÿ°∑÷∫¢Õß¢Õ∫≈à“ß°√–¥Ÿ°¢“°√√‰°√≈à“ß‡ªìπ°“√

∫àß™’È∂÷ß°“√‰¡à‡ªìπ¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ  π—Ëπ

§◊Õ·¡âπ«à“§à“ sensitivity ∑’Ë‰¥â®–§àÕπ¢â“ßµË”·µà§à“ 

specificity ¡’§à“§àÕπ¢â“ßŸß ´÷Ëß‡ªìπªí≠À“∑’Ëæ∫„πÀ≈“¬

°“√»÷°…“∑’Ë„™â¿“æ∂à“¬√—ß’æ“πÕ√“¡‘°„π°“√∑”π“¬

¿“«–°√–¥Ÿ°æ√ÿπ  πÕ°‡Àπ◊Õ®“°π—Èπæ∫«à“°“√»÷°…“∫“ß

√“¬°ÁÕ“®æ∫„π∑“ß∑’Ëµ√ß¢â“¡°—ππ’ È°≈à“«§◊Õæ∫«à“§à“ 

sensitivity Ÿß·µà§à“ specificity §àÕπ¢â“ßµË”‡™àπ „π°“√

√“¬ß“π¢Õß Taguchi ·≈–§≥–(22)  ´÷Ëß∑”°“√»÷°…“‚¥¬

ª√–‡¡‘π°“√«—¥§«“¡°«â“ß·≈–√Ÿª√à“ß¢Õß°√–¥Ÿ°¢Õ∫≈à“ß

¢Õß¢“°√√‰°√≈à“ß (mandibular cortical width and 

shape) ∑’Ë‡ÀÁπ„π¿“æ√—ß’æ“πÕ√“¡‘°„π°“√∑”π“¬°“√¡’

¿“«–°√–¥Ÿ°—πÀ≈—ßæ√ÿπ„πºŸâÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”

‡¥◊Õπæ∫«à“ §à“ sensitivity ·≈–§à“ specificity ®“°°“√

„™â§«“¡°«â“ß¢Õß·ºàπ°√–¥Ÿ°∑÷∫„π°“√∑”π“¬‡∑à“°—∫

√âÕ¬≈– 89.5 ·≈–√âÕ¬≈– 33.9 µ“¡≈”¥—∫ ·≈–‡∑à“°—∫√âÕ¬

≈– 86.8 ·≈–√âÕ¬≈– 63.6 ®“°°“√„™â√Ÿª√à“ß¢Õß·ºàπ

°√–¥Ÿ°∑÷∫‡ªìπµ—«∑”π“¬  Õ¬à“ß‰√°Áµ“¡º≈°“√»÷°…“

µà“ßÊ ‰¡àÕ“®‡∑’¬∫°—π‰¥â‚¥¬µ√ß‡π◊ËÕß®“°§«“¡·µ°µà“ß

°—π¢Õß°“√°”Àπ¥®ÿ¥„π°“√«—¥§à“§«“¡Àπ“·πàπ¡«≈

°√–¥Ÿ°·≈–§”®”°—¥§«“¡¢Õß°“√«—¥§à“µà“ßÊ ∫π¿“æ 

∂à“¬√—ß’ √«¡‰ª∂÷ß™π‘¥¢Õß¿“æ∂à“¬√—ß’Õ’°¥â«¬  

 Jonasson ·≈–§≥–(14) ∑”°“√«—¥§«“¡Àπ“¢Õß

à«π¬◊Ëπ‡∫â“øíπ√–À«à“ßøíπ¢Õß¢“°√√‰°√≈à“ß (mandi-

bular interdental alveolar process) ·≈–∑”°“√∂à“¬

¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ∫√‘‡«≥øíπ°√“¡πâÕ¬„π¢“

°√√‰°√≈à“ß‡æ◊ËÕ∑” 1) °“√«—¥§à“¡«≈°√–¥Ÿ°¢Õßà«π¬◊Ëπ

‡∫â“øíπ¢Õß¢“°√√‰°√≈à“ß (mandibular alveolar bone 

mass, MABM) ‚¥¬„™â‡§√◊ËÕß densitometer ·≈– 2) 

ª√–‡¡‘π≈—°…≥–‡’È¬π„¬°√–¥Ÿ°„π∫√‘‡«≥¥—ß°≈à“« µ“¡

°“√‡πÕ¢Õß Lindh ·≈–§≥–(23) ´÷Ëß∑”°“√·∫àß≈—°…≥–

‡’È¬π„¬°√–¥Ÿ°ÕÕ°‡ªìπ 3 °≈ÿà¡°≈à“«§◊Õ°≈ÿà¡·√°‡ªìπ°

≈ÿà¡∑’Ë¡’‡’ È¬π„¬°√–¥Ÿ°‚ª√àß∫“ß (sparse) °≈ÿà¡∑’ËÕß¡’

‡’È¬π„¬°√–¥Ÿ°·∫∫º¡ (alternating dense and 

sparse) ·≈– °≈ÿà¡∑’Ë“¡¡’‡’È¬π„¬°√–¥Ÿ°Àπ“∑÷∫ 

(dense) ‚¥¬„™âºŸâ∑”°“√Õà“πøî≈å¡·≈–·∫àß°≈ÿà¡≈—°…≥–

‡’È¬π„¬°√–¥Ÿ°‡æ’¬ß§π‡¥’¬« ®“°π—Èπ®÷ßπ”§à“∑’Ë‰¥â‰ª

À“§«“¡—¡æ—π∏å°—∫§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°¢Õß

°√–¥Ÿ°·¢π∑àÕπª≈“¬∑’Ë«—¥‰¥â æ∫«à“ §«“¡À¬“∫¢Õß
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‡’È¬π„¬°√–¥Ÿ° (coarseness) ·≈–§à“§à“¡«≈°√–¥Ÿ°¢Õß

à«π¬◊Ëπ‡∫â“øíπ¢Õß¢“°√√‰°√≈à“ß¡’§«“¡—¡æ—π∏å°—∫§à“

§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°¢Õß°√–¥Ÿ°‚§√ß√ à“ß¢Õß

√à“ß°“¬ (skeletal BMD)  

 „π°“√»÷°…“„π§√— Èßπ’ È‰¡à‰¥â∑”°“√·¬°°≈ÿà¡øî≈å¡

µ—«Õ¬à“ßÕÕ°‡ªìπ 3 °≈ÿà¡¥—ß∑’Ë Lindh ·π–π”·¡âπ«à“„π

°“√æ‘®“√≥“„π™à«ß·√°¢Õß°“√»÷°…“®–„™â¿“æ√—ß’¢Õß 

Lindh ‡ªìπ·π«æ‘®“√≥“„π°“√®—¥°≈ÿà¡ ·µà°“√‡≈◊Õ°

øî≈å¡Õâ“ßÕ‘ß „π∑’Ëπ’Ë‰¥â·∫àßøî≈å¡‡ªìπ‡æ’¬ß 2 °≈ÿà¡§◊Õ°≈ÿà¡

ª°µ‘·≈–°≈ÿà¡∑’Ë¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ‰ª‡≈¬ 

∑—Èßπ’È‡æ◊ËÕ¥Ÿ«à“ºŸâÕà“π®–“¡“√∂·¬°°≈ÿà¡ª°µ‘‰¥â∂Ÿ°µâÕß

‡∑à“‰√·≈–‡π◊ ËÕß®“°„π°“√‡°Á∫µ—«Õ¬à“ß§√— Èßπ’ È‰¥â°≈ÿ à¡

µ—«Õ¬à“ß∑’Ë¡’§à“§«“¡Àπ“·πàπ¡«≈°√–¥Ÿ°µË”°«à“ 2.5 ‡∑à“

¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ¡’Õ¬ŸàπâÕ¬®÷ß∑”°“√√«¡°≈ÿà¡∑’Ë

® —¥«à“¡’¿“«–°√–¥Ÿ°∫“ß·≈–°√–¥Ÿ°æ√ÿπ‡¢â“¥â«¬°—π 

Õ¬à“ß‰√°Áµ“¡®ÿ¥π’È‡ªìπ¢âÕ¥âÕ¬„π°“√»÷°…“π’È „π°“√

»÷°…“§√— Èßπ’ Èæ∫«à“¡’≈—°…≥–‡’ È¬π„¬°√–¥Ÿ°·∫∫º¡ 

(alternating dense and sparse) Õ¬Ÿà§àÕπ¢â“ß¡“°∑—Èß„π

°≈ÿà¡ª°µ‘√âÕ¬≈– 40 ·≈–°≈ÿà¡‡ªìπ‚√§¡’Õ¬Ÿà√âÕ¬≈– 44 „π

¢≥–∑’Ë°≈ÿà¡∑’Ë¡’¿“«–°√–¥Ÿ°æ√ÿπÀ√◊Õ¡’¿“«–°√–¥Ÿ°∫“ß

√âÕ¬≈– 48 ¡’≈—°…≥–‡’È¬π„¬°√–¥Ÿ°‚ª√àß∫“ß (sparse) 

·≈–¡’‡æ’¬ß√âÕ¬≈– 8 ‡∑à“π—Èπ∑’Ë¡’≈—°…≥–‡’È¬π„¬°√–¥Ÿ°∑’Ë

Àπ“∑÷∫ 

 Lindh ·≈–§≥–æ∫«à“§à“§«“¡∂Ÿ°µâÕß„π°“√Õà“π

·≈–·∫àß°≈ÿà¡≈—°…≥–‡’È¬π„¬°√–¥Ÿ°∑’ËÀπ“·πàπ¡’§à“∑’ËŸß

°«à“ (√âÕ¬≈– 78) „π°≈ÿà¡∑’Ë¡’≈—°…≥–‡’È¬π„¬°√–¥Ÿ°‚ª√àß

∫“ß (√âÕ¬≈– 28) ‡¡◊ËÕ∑”°“√‡∑’¬∫º≈°—∫™‘Èπ°√–¥Ÿ°®“°

™‘Èπà«π®“°´“°»æ (autopsy specimens) ·¥ß„Àâ‡ÀÁπ

«à“ºŸâÕà“π¡—°¡’§«“¡¡—Ëπ„®„π°“√·∫àß°≈ÿà¡°√–¥Ÿ°∑’Ë‚ª√àß

∫“ßπâÕ¬°«à“°“√·∫àß°≈ÿà¡∑’Ë¡’≈—°…≥–‡’È¬π„¬°√–¥Ÿ°

Àπ“∑÷∫ ®÷ß∑”„Àâ§à“ specificity Ÿß°«à“§à“ sensitivity 

§≈â“¬°—∫∑’Ëæ∫„π°“√»÷°…“π’È 

 °“√Ωñ°ΩπºŸâÕà“π·ª≈º≈¥â«¬¿“æ√—ß’µ—«Õ¬à“ß∑’Ë‡ªìπ

µ—«·∑π°≈ÿà¡®√‘ßÊ πà“®–™à«¬„Àâ°“√∑”π“¬≈—°…≥–‡’È¬π

„¬°√–¥Ÿ°‚ª√àß∫“ß∑”‰¥â∂Ÿ°µâÕß¡“°¢÷Èπ ´÷Ëß§«√¡’°“√

æ‘®“√≥“∂÷ß®ÿ¥π’È„π°“√»÷°…“§√—ÈßµàÕ‰ª¥â«¬ „π°“√

»÷°…“π’È¬—ß¡’¢âÕ®”°—¥„π°“√§—¥‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß¥â«¬ 

‡π◊ËÕß®“°°“√°”Àπ¥„ÀâºŸâªÉ«¬µâÕß¡’§à“§«“¡Àπ“·πàπ

¡«≈°√–¥Ÿ°µ“¡‡°≥±åÕ¬à“ßπâÕ¬Õß„π“¡®ÿ¥¥â«¬°—π

∑”„Àâ‰¥â°≈ÿà¡µ—«Õ¬à“ß‰¡à¡“°‡∑à“∑’Ë§«√ Õ¬à“ß‰√°Áµ“¡„π

°“√»÷°…“π’È‡≈◊Õ°„™â¿“æ√—ß’√Õ∫ª≈“¬√“°øíπ·∑π∑’Ë®–

‡ªìπ¿“æ√—ß’æ“πÕ√“¡‘°‡™àπ„πÀ≈“¬Ê °“√»÷°…“„πµà“ß

ª√–‡∑»∑—Èßπ’È‡π◊ËÕß®“°„πª√–‡∑»‰∑¬°“√„™â¿“æ√—ß’æ“

πÕ√“¡‘°¬—ß‰¡à¡“°À“°‡∑’¬∫°—∫°“√„™â¿“æ√—ß’æ“πÕ

√“¡‘°„πµà“ßª√–‡∑» ∑“ß§≥–ºŸâ«‘®—¬®÷ßµâÕß°“√»÷°…“∂÷ß

§«“¡‡ªìπ‰ª‰¥â„π°“√„™â¿“æ√—ß’√Õ∫ª≈“¬√“°„π°“√

∑”π“¬¿“«–°√–¥Ÿ°æ√ÿπ Õ¬à“ß‰√°Áµ“¡„π°“√»÷°…“§√—Èß

µàÕ‰ªπà“®–¡’°“√ºπ«°°“√„™â¿“æ√—ß’æ“πÕ√“¡‘°√«¡‰«â

Õ¬Ÿà„π°“√»÷°…“¥â«¬ ‚¥¬∑’Ë¬—ß§ß¡’°Ø‡°≥±å∑’Ë™à«¬≈¥

µ—«·ª√∑’ËÕ“®¡’Õ‘∑∏‘æ≈„π°“√·ª≈º≈°“√‡ª≈’Ë¬π·ª≈ß

¢Õß°√–¥Ÿ°¢“°√√‰°√  

 √ÿª«à“„π°“√»÷°…“π’Èæ∫«à“°“√æ‘®“√≥“≈—°…≥–

‡’È¬π„¬°√–¥Ÿ°∫√‘‡«≥øíπ°√“¡≈à“ß∑’Ë¡’≈—°…≥–Àπ“∑÷∫ 

Õ“®„Àâ°“√∑”π“¬°“√‰¡à¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°

æ√ÿπ„πÀ≠‘ß«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ‰¥â à«π°“√∑”π“¬

°“√¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ®“°≈—°…≥–‡’È¬π

„¬°√–¥Ÿ°‚ª√àß∫“ßπ— Èπ¬—ß¡’§«“¡·¡àπ¬”‰¡à¡“°π—° 

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“π’È·¥ß„Àâ‡ÀÁπ«à“¡’§«“¡‡ªìπ‰ª

‰¥â∑’Ë®–„™â¿“æ√—ß’„π™àÕßª“°¡“™à«¬„π°“√·¬°ºŸâªÉ«¬∑’Ë

‰¡à¡’¿“«–°√–¥Ÿ°∫“ßÀ√◊Õ°√–¥Ÿ°æ√ÿπ·≈–§«√¡’°“√

»÷°…“„π°≈ÿà¡µ—«Õ¬à“ß∑’Ë¡’®”π«π¡“°¢÷Èπ 

 

°‘µµ‘°√√¡ª√–°“» 
 §≥–ºŸ â« ‘® —¬¢Õ¢Õ∫§ÿ≥§≥–∑—πµ·æ∑¬»“µ√å 

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à„π°“√π—∫πÿπß∫ª√–¡“≥„π

°“√»÷°…“π’È ·≈–¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ëª√–®”Àπà«¬‡«™-

»“µ√åπ‘«‡§≈’¬√å ¿“§«‘™“√—ß’«‘∑¬“ §≥–·æ∑¬»“µ√å

∑ÿ°∑à“π∑’Ë„Àâ§«“¡√à«¡¡◊Õ„π°“√‡°Á∫¢âÕ¡Ÿ≈ 
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