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Abstract

Phiwipha Kamonrat1*  Duangdaun Kaenkangploo2

RADIOGRAPHIC  EVALUATION  OF  COXOFEMORAL  JOINT
LAXITY IN DOGS
PART I :   NEW  STRESS - RADIOGRAPHIC  POSITIONING
TECHNIQUES

Two new stress-radiographic positioning techniques, namely 60O and 90O stress techniques,
were introduced for quantifying hip joint laxity in dogs. The comparative characteristics and
efficiency of these new techniques with angled hindlimbs were evaluated relative to the standard
hip-extended radiographic technique. Forty, healthy, mongrel dogs with normal hip joint
conformation were anesthetized and placed in dorsal recumbency before 3 radiographs of the
standard, 60O, and 90O stress techniques were taken.  For the 60O stress technique, hindlimbs were
extended in parallel to each other at 60O angled to the table top and stifles were slightly rotated
inward; femoral heads were manually pushed in a craniodorsal direction during exposure. For the
90O stress technique, femurs were positioned perpendicular to the table top; stifles were 90O flexed
and adducted and femoral heads were manually pushed in a craniodorsal direction during exposure.
The subluxation index (SI) and dorsolateral subluxation score (DLS score) were calculated from 3
radiographic views for both hip joints to quantitate the relative degree of joint laxity.  Results of
the study indicated that the 60O (SI = 0.20 ± 0.045; DLS score = 62.5 ± 7.96%) and 90O (SI = 0.23 ±
0.044; DLS score = 61.2 ± 9.47%) stress-radiographs yielded significantly (p < 0.001) higher degree of
hip joint laxity than the standard technique (SI = 0.17 ± 0.035; DLS score = 66.9 ± 8.09%). The 90O

stress technique is the most sensitive technique for measurement of the hip joint laxity as the SI
values of the 90O stress technique were significantly (p < 0.001) higher than those of the 60O technique.

The findings suggested that the 60O and 90O stress-radiographic positioning techniques,
oriented similarly to those of a standing dog are more practical and efficient than the standard
hip-extended technique for demonstrating maximal coxofemoral joint laxity in dogs with normal
hip joint conformation. Both new techniques may prove useful in studies of hip joint laxity or
subluxation related to canine hip dysplasia in more susceptible dogs.
Keywords :  dog, hip dysplasia, radiographic technique, joint laxity
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°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß‡∑§π‘§„À¡à„π°“√®—¥∑à“∂à“¬¿“æ√—ß ’‡æ◊ËÕ«—¥¿“«–¢âÕ –‚æ°À≈«¡„π ÿπ—¢

®”π«π 2 ‡∑§π‘§ §◊Õ ∑à“°¥ 60
O
 ·≈–∑à“°¥ 90

O
 ∑’Ë¢“À≈—ß∑”¡ÿ¡°—∫æ◊Èπ√–π“∫ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫∑à“¡“µ√∞“π∑’Ë

 –‚æ°‡À¬’¬¥ ¥”‡π‘π°“√„π ÿπ—¢æ—π∏ÿå∑“ß∑’Ë¡’¢âÕ –‚æ°ª°µ‘®”π«π 40 µ—« À≈—ß®“°«“ß¬“ ≈∫ —µ«å·≈â«®÷ß®—¥∑à“

‡æ◊ËÕ∂à“¬¿“æ√—ß ’¢âÕ –‚æ°∑—Èß 3 ∑à“ ‚¥¬∑à“°¥ 60
O
 ‡ªìπ∑à“∑’Ë®—¥„Àâ ÿπ—¢πÕπÀß“¬·≈–¥÷ß¢“À≈—ß‡À¬’¬¥¢π“π°—π‰ª

∑“ß¥â“π∑â“¬¢Õß≈”µ—« —µ«å„π≈—°…≥–∑”¡ÿ¡ 60
O
 °—∫æ◊Èπ√–π“∫ À—«‡¢à“∫‘¥‡¢â“¥â“π„π‡≈Á°πâÕ¬·≈â«∂à“¬¿“æ√—ß ’¢≥–

°¥¢âÕ –‚æ°„Àâ femoral head ‡§≈◊ËÕπ‰ª∑“ß craniodorsal  à«π∑à“°¥ 90
O
 ‡ªìπ∑à“∑’Ë®—¥„Àâ ÿπ—¢πÕπÀß“¬ ®—¥

°√–¥Ÿ°µâπ¢“À≈—ß„Àâµ—Èß©“°°—∫æ◊Èπ√–π“∫ ßÕ‡¢à“ 90
O
 ·≈â«Àÿ∫¢“„ÀâÀ—«‡¢à“∑—Èß Õß¢â“ßª√–™‘¥°—π„π·π«°≈“ß≈”µ—«

·≈â«∂à“¬¿“æ√—ß ’¢≥–°¥¢âÕ –‚æ°„Àâ femoral head ‡§≈◊ËÕπ‰ª∑“ß craniodorsal ‡™àπ°—π π”¿“æ√—ß ’¢âÕ –‚æ°

∑—Èß 3 ∑à“¡“ª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡‚¥¬§”π«≥À“§à“ subluxation index (SI) ·≈– dorsolateral subluxation

score (DLS score) ¢Õß¢âÕ –‚æ°∑—Èß Õß¢â“ß º≈°“√«‘‡§√“–Àåæ∫«à“ ∑à“°¥ 60
O
 (SI = 0.20 ± 0.045; DLS

score = 62.5 ± 7.96%) ·≈–∑à“°¥ 90
O
 (SI = 0.23 ± 0.044; DLS score = 61.2 ± 9.47%) ¡’ª√– ‘∑∏‘¿“æ„π

°“√«—¥¿“«–¢âÕ –‚æ°À≈«¡‰¥â¥’°«à“ (p < 0.001) ∑à“¡“µ√∞“π (SI = 0.17 ± 0.035; DLS score = 66.9 ± 8.09%)

‚¥¬∑à“°¥ 90
O
 ¡’ª√– ‘∑∏‘¿“æ Ÿß∑’Ë ÿ¥‡¡◊ËÕª√–‡¡‘π¥â«¬§à“ SI ÷́Ëß¡’§à“¡“°°«à“∑à“°¥ 60

O
 ·≈–∑à“¡“µ√∞“πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001)

‡∑§π‘§°“√®—¥∑à“∂à“¬¿“æ√—ß ’·∫∫„À¡à∑—Èß Õß‡∑§π‘§∑’Ë¡’°“√„™â·√ß°¥¢âÕ –‚æ°„π≈—°…≥–∑’Ë‡≈’¬π·∫∫

°“√√—∫πÈ”Àπ—°¢Õß¢âÕ –‚æ°¢≥–¬◊π‡ªìπ‡∑§π‘§∑’Ë∑”‰¥âßà“¬ ·≈–¡’§«“¡‰«„π°“√µ√«®«—¥¿“«–¢âÕ –‚æ°À≈«¡

„π ÿπ—¢∑’Ë¡’¢âÕ –‚æ°ª°µ‘¡“°°«à“°“√„™â∑à“¡“µ√∞“π ®÷ßπà“∑’Ë®–π”‡∑§π‘§∑—Èß Õßπ’È‰ª»÷°…“¿“«–¢âÕ –‚æ°À≈«¡

À√◊Õ¢âÕ‡§≈◊ËÕπ∫“ß à«π„π ÿπ—¢∑’Ë¡’·π«‚πâ¡®–‡ªìπ‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘µàÕ‰ª

§” ”§—≠ :   ÿπ—¢ ¢âÕ –‚æ°Àà“ß ‡∑§π‘§°“√∂à“¬¿“æ√—ß ’ ¢âÕÀ≈«¡
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∫∑π”

‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘ (hip dysplasia)

À√◊Õ¢âÕ –‚æ°Àà“ß„π ÿπ—¢‡ªìπ‚√§∑’Ë¡’ªí®®—¬‚πâ¡π”

®“°æ—π∏ÿ°√√¡·≈– ‘Ëß·«¥≈âÕ¡ (Lust and Farrell, 1977;

Kealy et al., 1992; Leighton, 1997) ∑’Ë àßº≈„Àâ‡°‘¥

¿“«–¢âÕµàÕ‰¡à¡—Ëπ§ß (joint instability) ®÷ß‡°‘¥°“√

‡§≈◊ËÕπ∫“ß à«π (subluxation) ¢Õß femoral head ÕÕ°®“°

acetabulum ¢Õß°√–¥Ÿ° –‚æ° ‡°‘¥‡ªìπ‚√§¢âÕ –‚æ°

‡®√‘≠º‘¥ª°µ‘·≈–π”‰ª Ÿà°“√‡ ◊ËÕ¡¢Õß¢âÕ –‚æ°

°“√µ√«®«‘π‘®©—¬‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘

„π‡∫◊ÈÕßµâππ—Èπ Õ“»—¬ª√–«—µ‘°“√‡¥‘π¢“À≈—ß°–‡º≈°

Õ“°“√‡®Á∫¢“ ·≈–°“√µ√«®§≈”æ∫¢âÕ –‚æ°¢¬—∫‰¥â

„π¡ÿ¡∑’Ë·§∫≈ßæ√âÕ¡°—∫æ∫¿“«–¢âÕ –‚æ°À≈«¡ (joint

laxity) √à«¡¥â«¬ ®“°π—Èπ®÷ß∂à“¬¿“æ√—ß ’¢âÕ –‚æ°‡æ◊ËÕ

µ√«®≈—°…≥–·≈–√–¥—∫§«“¡√ÿπ·√ß¢Õß√Õ¬‚√§ ªí®®—¬

∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∂à“¬¿“æ√—ß ’ ‰¥â·°à °“√®—¥∑à“ —µ«å

∑‘»∑“ß¢Õß√—ß ’ §ÿ≥¿“æ¢Õßøî≈å¡·≈–°“√≈â“ßøî≈å¡

≈â«π¡’º≈µàÕ°“√«‘π‘®©—¬·≈–°“√ª√–‡¡‘π§«“¡√ÿπ·√ß

¢Õß‚√§‚¥¬‡©æ“–„π ÿπ—¢∑’Ë‡√‘Ë¡‡ªìπ‚√§¢âÕ –‚æ°

‡®√‘≠º‘¥ª°µ‘´÷Ëß¡’ ‡æ’¬ß°“√‡§≈◊ËÕπ∫“ß à«π¢Õß¢âÕ

 –‚æ°‚¥¬∑’Ë°√–¥Ÿ° –‚æ°¬—ß§ß¡’¢π“¥·≈–√Ÿª√à“ßª°µ‘

„π°“√µ√«® Õ∫¢âÕ –‚æ° ÿπ—¢°àÕπ∑’Ë®–¢÷Èπ∑–‡∫’¬π

µ“¡‡°≥±å¢Õß Orthopedic Foundation for Animals

(OFA) π—Èπ‰¥â°”Àπ¥„Àâª√–‡¡‘π®“°¿“æ√—ß ’¢âÕ

 –‚æ°„π∑à“¡“µ√∞“π‡¡◊ËÕ ÿπ—¢¡’Õ“¬ÿ‰¡àπâÕ¬°«à“ 24

‡¥◊Õπ (Corley, 1989)  ®“°°“√»÷°…“¢Õß Corley et al.

(1997) ∑’Ëª√–‡¡‘π¢âÕ –‚æ°¥â«¬√—ß ’«‘π‘®©—¬„π∑à“

¡“µ√∞“π æ∫«à“ 20.8% ¢Õß ÿπ—¢°≈ÿà¡∑’Ë¡’¢âÕ –‚æ°

ª°µ‘‡¡◊ËÕª√–‡¡‘π∑’ËÕ“¬ÿ 3-18 ‡¥◊Õπ °≈—∫· ¥ß√Õ¬‚√§

¢Õß‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘®“°°“√µ√«® È́”À≈—ß

®“° ÿπ—¢¡’Õ“¬ÿ¡“°°«à“ 24 ‡¥◊Õπ ∑—Èßπ’ÈÕ“®‡°’Ë¬«¢âÕß°—∫

°“√®—¥∑à“ —µ«å‡æ◊ËÕ∂à“¬¿“æ√—ß ’„π∑à“¡“µ√∞“π ÷́Ëß¢“

À≈—ß¢Õß ÿπ—¢∂Ÿ°¥÷ß„Àâ‡À¬’¬¥¢π“π°—π‰ª∑“ß¥â“π∑â“¬

¢Õßµ—« —µ«å ¡’º≈„Àâ¢âÕ –‚æ°‡À¬’¬¥ÕÕ°¡“°°«à“∑à“

¬◊π√—∫πÈ”Àπ—°µ“¡ª°µ‘ ·≈–∂ÿßÀÿâ¡¢âÕµàÕ∂Ÿ°∫‘¥‡ªìπ

‡°≈’¬«µ÷ß¢÷Èπ®π¥—π„Àâ femoral head °≈—∫§◊π‡¢â“‰ª„π

acetabulum ‰¥â¡“°¢÷Èπ (Smith et al., 1990) ®÷ßÕ“®

µ√«®‰¡àæ∫¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘„π√–¬–‡√‘Ë¡·√°∑’Ë¡’

‡æ’¬ß°“√‡§≈◊ËÕπ∫“ß à«π¢Õß¢âÕ –‚æ° «‘∏’π’È®÷ßπà“®–

‡À¡“– ”À√—∫„™âµ√«®¢âÕ –‚æ°∑’Ë¡’°“√‡§≈◊ËÕπÀ≈ÿ¥

(luxation) À√◊Õ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß°√–¥Ÿ°¢âÕ

 –‚æ°Õ¬à“ß™—¥‡®π·≈â«‡∑à“π—Èπ ¥â«¬‡Àµÿπ’È®÷ß‰¥â¡’°“√

æ—≤π“‡∑§π‘§µà“ßÊ „π°“√∂à“¬¿“æ√—ß ’‡æ◊ËÕ„Àâ “¡“√∂

µ√«®«—¥¿“«–∑’Ë‡√‘Ë¡¡’¢âÕÀ≈«¡À√◊Õ¢âÕ‡§≈◊ËÕπ∫“ß à«π

„π ÿπ—¢°àÕπ∑’Ë®–„™â‡ªìπæàÕ·¡àæ—π∏ÿå ‚¥¬‰¡à®”‡ªìπµâÕß

√Õ„Àâ ÿπ—¢Õ“¬ÿ§√∫ 24 ‡¥◊ÕπÀ√◊Õ®π°«à“√Õ¬‚√§¢Õß

°√–¥Ÿ°®–ª√“°Ø™—¥‡®π¥—ß‡™àπ°“√ª√–‡¡‘π¥â«¬∑à“

¡“µ√∞“π ‡ªìπ°“√ª√–À¬—¥∑—Èß‡«≈“·≈–§à“„™â®à“¬„π

°“√®—¥°“√¥Ÿ·≈ —µ«å

‡∑§π‘§„π°“√ª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡

®“°¿“æ∂à“¬√—ß ’ à«π„À≠àÕ“»—¬À≈—°°“√®—¥∑à“ —µ«å∑’Ë

∑”„Àâ femoral head ‡§≈◊ËÕπÕÕ°®“° acetabulum ¢Õß

°√–¥Ÿ° –‚æ°‰¥âÀà“ß∑’Ë ÿ¥ µ—«Õ¬à“ß‡™àπ ¡’°“√π”Õÿª°√≥å

¡“«“ß‰«â√–À«à“ßµâπ¢“À≈—ß∑—Èß Õß¢â“ß∑’Ë‡À¬’¬¥ÕÕ°

‰ª¥â“π∑â“¬¢Õß≈”µ—« —µ«åæ√âÕ¡°—∫¥—πÀ—«‡¢à“∑—Èß Õß

¢â“ß‡¢â“À“°—π‡æ◊ËÕº≈—°„Àâ femoral head ‡§≈◊ËÕπÕÕ°®“°

acetabulum‰ª∑“ß¥â“π¢â“ß (Keller, 1991; Madsen and

Svalastoga, 1991) ·µà«‘∏’π’È‰¡à‰¥â™à«¬„Àâ¢âÕ‡§≈◊ËÕπÕÕ°

‰¥â‡µÁ¡∑’Ë ‡æ√“–¢“À≈—ß∑—Èß Õß¢â“ß∂Ÿ°‡À¬’¬¥ÕÕ°„π

≈—°…≥–‡¥’¬«°—π°—∫°“√∂à“¬¿“æ√—ß ’„π∑à“¡“µ√∞“π

 à«π Smith et al. (1990) ‰¥â‡ πÕ«‘∏’°“√®—¥∑à“·∫∫

„À¡à‡√’¬°«à“ PennHip method ‚¥¬„™â‡∑§π‘§°“√®—¥∑à“

∑’Ë¢“À≈—ß∑—Èß Õß¢â“ß‡À¬’¬¥µ—Èß©“°°—∫æ◊Èπ√–π“∫‡æ◊ËÕ

À≈’°‡≈’Ë¬ß°“√‡°‘¥·√ßµ÷ß∑’Ë∂ÿßÀÿâ¡¢âÕµàÕ ·≈â«„™âÕÿª°√≥å

distractor ¥—π„Àâ femoral head ‡§≈◊ËÕπÕÕ°®“°

acetabulum ‰ª∑“ß¥â“π¢â“ß„Àâ¡“°∑’Ë ÿ¥°àÕπ∑’Ë®–∂à“¬

¿“æ√—ß ’ ®“°π—Èπ®÷ßª√–‡¡‘π√–¬–∑“ß∑’Ë femoral head

‡§≈◊ËÕπÀà“ß®“° acetabulum ‰ª∑“ß¥â“π¢â“ß‚¥¬‡∑’¬∫
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°—∫√–¬–√—»¡’¢Õß femoral head §”π«≥ÕÕ°¡“‡ªìπ§à“

distraction index (DI) «‘∏’π’È¡’§«“¡‰«„π°“√«—¥¿“«–

¢âÕÀ≈«¡¡“°°«à“∑à“¡“µ√∞“π 2.5 ‡∑à“ ·≈–¡’§«“¡

 —¡æ—π∏å√–¥—∫ª“π°≈“ß°—∫º≈∑’Ë‰¥â®“°°“√ª√–‡¡‘πµ“¡

‡°≥±å¢Õß OFA (Smith et al., 1993) ·≈–®“°°“√

µ√«®§≈”¢âÕ –‚æ° (Puerto et al., 1999)

‡π◊ËÕß®“° femoral head ®–‡§≈◊ËÕπÕÕ°®“°

acetabulum ‰¥â¡“°∑’Ë ÿ¥‡¡◊ËÕ ÿπ—¢Õ¬Ÿà„π∑à“¬◊π√—∫πÈ”Àπ—°

µ“¡ª°µ‘ (Heyman et al., 1993) ·≈–¢≥–∑’Ë ÿπ—¢‡¥‘π

µ“¡ª°µ‘π—Èπ ¢Õ∫¥â“π∫π¢Õß acetabulum ®–‰¥â√—∫·√ß

¥—π®“° femoral head „π·π« craniodorsal µ≈Õ¥‡«≈“

(Bardet et al., 1983) ¥—ßπ—Èπ √Õ¬‚√§‡√‘Ë¡·√°„π¿“æ

√—ß ’¢Õß ÿπ—¢∑’Ë‡ªìπ‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘®÷ßæ∫

∑’Ëµ”·Àπàß craniodorsal ¢Õß¢Õ∫ acetabulum (Riser,

1973; Morgan and Stephens, 1985) °“√∂à“¬¿“æ

√—ß ’¢âÕ –‚æ°®“°¥â“π„µâ∑âÕß¢≥– ÿπ—¢°”≈—ß¬◊πµ“¡

∏√√¡™“µ‘®÷ßπà“®–‡ªìπ«‘∏’∑’Ëª√–‡¡‘π¿“«–¢âÕ –‚æ°

À≈«¡‰¥â∂Ÿ°µâÕß∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡ °“√∂à“¬¿“æ√—ß ’

„π≈—°…≥–¥—ß°≈à“«¡’§«“¡¬ÿàß¬“°·≈–‰¡à –¥«°„π∑“ß

ªØ‘∫—µ‘ ®÷ß‰¥â¡’ºŸâ»÷°…“«‘∏’°“√®—¥∑à“‡æ◊ËÕ∂à“¬¿“æ√—ß ’¢âÕ

 –‚æ°‚¥¬‡≈’¬π·∫∫°“√√—∫πÈ”Àπ—°„π∑à“¬◊πÀ√◊Õ‡¥‘π

µ“¡ª°µ‘¢Õß ÿπ—¢ ‚¥¬ Farese et al. (1998) ‰¥â

æ—≤π“‡∑§π‘§„π°“√«—¥¿“«–¢âÕ –‚æ°À≈«¡∑’Ë‡√’¬°«à“

DLS test ‚¥¬°“√®—¥∑à“ —µ«å„π≈—°…≥–∑’Ë¢âÕ –‚æ°

√Õß√—∫πÈ”Àπ—°µ—«¢Õß —µ«å‡Õß ‚¥¬„™â‡∑ªæ—π∫√‘‡«≥

À—«‡¢à“·≈–¢âÕ‡∑â“„Àâ¢“À≈—ß∑—Èß Õß¢â“ß·π∫™‘¥°—π„π

≈—°…≥–∑’Ë‡¢à“ßÕ‡µÁ¡∑’Ë·≈–¢âÕ‡∑â“‡À¬’¬¥ÕÕ° ·≈â«®—¥„Àâ

 ÿπ—¢πÕπ§«Ë”„π∑à“§ÿ°‡¢à“∫π‡∫“–‚ø¡ (foam rubber

mold) ∑’Ë‡®“–™àÕß ”À√—∫ Õ¥À—«‡¢à“„Àâ¬—πæ◊Èπ‰«â„π

·π«µ—Èß‡æ◊ËÕ„ÀâπÈ”Àπ—°µ—« —µ«å°¥≈ß∑’ËÀ—«‡¢à“ ·≈–¢Õ∫

¥â“π∫π¢Õß acetabulum ‰¥â√—∫·√ß¥—π®“° femoral head

„π≈—°…≥–∑’Ë‡≈’¬π·∫∫°“√√—∫πÈ”Àπ—°„π∑à“¬◊πª°µ‘¢Õß

 ÿπ—¢ ®“°π—Èπ®÷ß«—¥ —¥ à«π§‘¥‡ªìπ√âÕ¬≈–¢Õß femoral

head ∑’Ë§ßÕ¬Ÿà„π acetabulum ¢Õß°√–¥Ÿ° –‚æ°

‚¥¬· ¥ß§à“‡ªìπ dorsolateral subluxation score (DLS

score) ́ ÷Ëßæ∫«à“§à“∑’Ë§”π«≥‰¥âπ—Èπ “¡“√∂„™âµ√«® Õ∫

¿“«–¢âÕ –‚æ°À≈«¡·≈–°“√‡®√‘≠º‘¥ª°µ‘¢Õß¢âÕ

 –‚æ°„π√–¬–‡√‘Ë¡·√°‰¥â·¡àπ¬”¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°“√

ª√–‡¡‘π„π∑à“¡“µ√∞“π  ·≈–¬—ß¡’ À —¡æ—π∏å¡“°°—∫§à“

DI (r = -0.87) ∑’Ë§”π«≥‰¥â®“°«‘∏’°“√∂à“¬¿“æ√—ß ’¥â«¬

PennHip method  à«π Fluckiger et al. (1999) ‰¥â

‡ πÕ«‘∏’°“√®—¥∑à“ —µ«å„π∑à“πÕπÀß“¬ °√–¥Ÿ° femur

∑”¡ÿ¡ 60O °—∫æ◊Èπ√–π“∫·≈–À—«‡¢à“∑—Èß ÕßÀÿ∫™π°—π

„π≈—°…≥–ßÕ‡¢à“ ·≈â«∂à“¬¿“æ√—ß ’„π¢≥–∑’ËÕÕ°·√ß

°¥„Àâ femoral head ‡§≈◊ËÕπ‰ª∑“ß¥â“π craniodorsal

®“°π—Èπ®÷ßª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡‚¥¬§”π«≥À“§à“

subluxation index (SI) ´÷Ëß‡ªìπ§à“‡¥’¬«°—π°—∫§à“ DI

æ∫«à“ Ÿß°«à“∑à“¡“µ√∞“πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p < 0.0001) ‚¥¬¡’ À —¡æ—π∏å°—∫∑à“¡“µ√∞“π„π

√–¥—∫ª“π°≈“ß (r = 0.57, p < 0.0001) ·≈–¡’§«“¡

‰«°«à“∑à“¡“µ√∞“π 1.8 ‡∑à“

√“¬ß“π°“√«‘®—¬π’È ‡ªìπ°“√π”‡ πÕ«‘∏’°“√®—¥

∑à“∂à“¬¿“æ√—ß ’·∫∫„À¡à∑’Ë¡’°“√„™â·√ß°¥¢âÕ –‚æ°„π

≈—°…≥–∑’Ë‡≈’¬π·∫∫°“√√—∫πÈ”Àπ—°¢Õß¢âÕ –‚æ° ÿπ—¢

¢≥–¬◊π®”π«π 2 ‡∑§π‘§ ‡æ◊ËÕª√–‡¡‘π¿“«–¢âÕÀ≈«¡

„π ÿπ—¢∑¥≈Õß∑’Ë¢âÕ –‚æ°ª°µ‘ ·≈–π”º≈∑’Ë‰¥â

¡“‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ëª√–‡¡‘π‰¥â®“°¿“æ√—ß ’∑à“

¡“µ√∞“π ÷́Ëß‰¡à„™à∑à“√—∫πÈ”Àπ—°µ“¡ª°µ‘ ‚¥¬¡’

«—µ∂ÿª√– ß§å ‡æ◊ËÕÀ“‡∑§π‘§°“√®—¥∑à“ —µ«å ”À√—∫

√—ß ’«‘π‘®©—¬∑’Ë„°≈â‡§’¬ß°—∫∑à“¬◊πª°µ‘ ∑”‰¥âßà“¬ ·≈–¡’

§«“¡‰«„π°“√µ√«®«—¥¿“«–¢âÕ –‚æ°À≈«¡„π ÿπ—¢

«— ¥ÿ·≈–«‘∏’°“√

1.  —µ«å∑¥≈Õß

 ÿπ—¢æ—π∏ÿå∑“ß®”π«π 40 µ—« πÈ”Àπ—°√–À«à“ß

6-21.5 °‘‚≈°√—¡ ‰¡à¡’Õ“°“√º‘¥ª°µ‘∑“ß§≈‘π‘°¢Õß¢âÕ

 –‚æ°∑—Èß Õß¢â“ß ·≈–‰¡àæ∫√Õ¬‚√§¢Õß‚√§¢âÕ

 –‚æ°‡®√‘≠º‘¥ª°µ‘®“°¿“æ√—ß ’∑à“¡“µ√∞“π °≈à“«§◊Õ
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√Ÿª∑’Ë 1 ‡∑§π‘§°“√®—¥∑à“∂à“¬¿“æ√—ß ’¢âÕ –‚æ° ÿπ—¢„π∑à“µà“ßÊ; (° ·≈– ¢) ∑à“¡“µ√∞“π; (§ ·≈– ß)

∑à“°¥ 60O; (® ·≈– ©) ∑à“°¥ 90O

° ¢

§ ß

® ©
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√Ÿª∑’Ë 2 ¿“æ√—ß ’¢âÕ –‚æ°„π∑à“¡“µ√∞“π µ√«®§«“¡ ¡¡“µ√¢Õß

 –‚æ°·≈–¢“À≈—ß‚¥¬ —ß‡°µ®“° obturator foramen (O)

∑—Èß Õß¥â“π¢Õß°√–¥Ÿ°‡™‘ß°√“π«à“¡’‡ âπºà“π»Ÿπ¬å°≈“ß

·µ°µà“ß°—π‰¡à‡°‘π 5 ¡‘≈≈‘‡¡µ√ ¢“∑—Èß Õß¢â“ß¢π“π°—π

·≈–°√–¥Ÿ° –∫â“ (P) Õ¬Ÿà°÷Ëß°≈“ß femur (F)

√Ÿª∑’Ë 3 ¿“æ√—ß ’¢âÕ –‚æ°„π∑à“°¥ 60O ≈—°…≥–¢Õß¿“æ√—ß ’

§≈â“¬°—∫¿“æ„π∑à“¡“µ√∞“π·µà femur (F) ¡’¢π“¥ —Èπ≈ß

·≈–°√–¥Ÿ° –∫â“ (P) Õ¬Ÿà„πµ”·Àπàß∑’Ë Ÿß°«à“

√Ÿª∑’Ë 4 ¿“æ√—ß ’¢âÕ –‚æ°„π∑à“°¥ 90O µ√«®§«“¡ ¡¡“µ√¢Õß

¢âÕ –‚æ°∑—Èß Õß¢â“ß‚¥¬ —ß‡°µ®“° obturator foramen (O)

∑—Èß Õß¥â“π«à“¡’‡ âπºà“π»Ÿπ¬å°≈“ß·µ°µà“ß°—π‰¡à‡°‘π 5

¡‘≈≈‘‡¡µ√ ∑àÕπ≈à“ß¢Õß femur (F) æ“¥´âÕπ¥â“π caudolateral

¢Õß obturator foramen ·≈– femoral condyle (C) ∑“∫

´âÕπ∫π ischium (I)
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‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ë™—¥‡®π¢Õß¢π“¥·≈–√Ÿª√à“ß

°√–¥Ÿ°„π¢âÕ –‚æ° ·≈– femoral head ∂Ÿ°§≈ÿ¡¥â«¬

acetabulum ‰¡àπâÕ¬°«à“ 50% (Burns et al., 1987)

2. °“√∂à“¬¿“æ√—ß ’

™—°π” ≈∫ ÿπ—¢¥â«¬ thiopental sodium ¢π“¥

20 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡ ‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”À≈—ß®“°

©’¥ atropine sulphate ¢π“¥ 0.04 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡

‡¢â“∑“ß°≈â“¡‡π◊ÈÕ¢“À≈—ßπ“π 15 π“∑’ ®“°π—Èπ§ß√–¥—∫

¢Õß°“√ ≈∫¥â«¬°“√„Àâ thiopental sodium ‡¢â“∑“ß

À≈Õ¥‡≈◊Õ¥¥” ·≈â«∂à“¬¿“æ√—ß ’¢âÕ –‚æ° ÿπ—¢ ®”π«π

3 ∑à“

∑à“∑’Ë 1 ∑à“¡“µ√∞“π (standard technique) µ“¡

√Ÿª·∫∫¢Õß OFA (Henry, 1992)

®—¥„Àâ ÿπ—¢πÕπÀß“¬ ¥÷ß Õß¢“À≈—ß‡À¬’¬¥µ÷ß

¢π“π°—π„π·π«√“∫‰ª∑“ß¥â“π∑â“¬¢Õß≈”µ—« —µ«å ∫‘¥

¢“∑—Èß Õß¢â“ß‡¢â“¥â“π„π‡≈Á°πâÕ¬‡æ◊ËÕ„Àâ°√–¥Ÿ° –∫â“

(patella) Õ¬Ÿà°÷Ëß°≈“ß femur ®—¥ –‚æ°·≈–¢“À≈—ß∑—Èß

 Õß¢â“ß„Àâ ¡¡“µ√°àÕπ∂à“¬¿“æ√—ß ’„π·π« ventrodorsal

„Àâ§√Õ∫§≈ÿ¡µ—Èß·µà°√–¥Ÿ°‡™‘ß°√“π∑—ÈßÕ—π®π∂÷ßª≈“¬

≈à“ß¢Õß femur ·≈–°√–¥Ÿ° –∫â“∑—Èß Õß¢â“ß (√Ÿª∑’Ë 1

° ·≈– ¢)

≈—°…≥–¢Õß¿“æ√—ß ’µâÕß¡’§«“¡ ¡¡“µ√¢Õß

¢âÕ –‚æ°∑—Èß Õß¢â“ß ‚¥¬ —ß‡°µ®“° obturator foramen

∑—Èß Õß¥â“π¢Õß°√–¥Ÿ°‡™‘ß°√“πµâÕß¡’‡ âπºà“π»Ÿπ¬å

°≈“ß·µ°µà“ß°—π‰¡à‡°‘π 5 ¡‘≈≈‘‡¡µ√ ¢“∑—Èß Õß¢â“ß¢π“π

°—π ·≈–°√–¥Ÿ° –∫â“Õ¬Ÿà∑’Ë°÷Ëß°≈“ßª≈“¬≈à“ß¢Õß femur

(√Ÿª∑’Ë 2)

∑à“∑’Ë 2 ∑à“°¥ 60
O
 (60

O
 stress technique) ‡ªìπ

∑à“°¥¢âÕ –‚æ°∑’Ë¥—¥·ª≈ß®“°∑à“¢Õß Fluckiger et al.

(1999)

®—¥„Àâ ÿπ—¢πÕπÀß“¬ „™â¡◊Õ®—∫∑’Ëª≈“¬≈à“ß¢Õß

tibia ·µà≈–¢â“ß ·≈â«®—¥„Àâ Õß¢“À≈—ß‡À¬’¬¥µ√ß‰ª∑“ß

¥â“π∑â“¬¢Õß≈”µ—« —µ«å‚¥¬∑”¡ÿ¡ 60O °—∫æ◊Èπ√–π“∫

„π≈—°…≥–‡¥’¬«°—π°—∫∑à“¢Õß  Fluckiger et al. (1999)

·µà®—¥„ÀâÀ—«‡¢à“∑—Èß Õß¢â“ß·¬°ÕÕ°„π≈—°…≥–¢π“π

°—πµ≈Õ¥·π«¢“·≈– tibia ∑”¡ÿ¡ 60O °—∫æ◊Èπ√–π“∫

„π·π«‡¥’¬«°—π°—∫°√–¥Ÿ° femur ∫‘¥À—«‡¢à“∑—Èß Õß¢â“ß

‡¢â“¥â“π„π‡≈Á°πâÕ¬‡æ◊ËÕ„Àâ°√–¥Ÿ° –∫â“Õ¬Ÿà°÷Ëß°≈“ß femur

®—¥ –‚æ°·≈–¢“„Àâ ¡¡“µ√·≈â«ÕÕ°·√ß°¥¢âÕ –‚æ°

„π·π« craniodorsal „Àâ∑‘»∑“ß¢Õß·√ß°¥¢π“π‰ª

µ“¡·π«°√–¥Ÿ°‡æ◊ËÕ¥—π„Àâ femoral head ‡§≈◊ËÕπ‰ª¥â“π

Àπâ“·≈–¥â“π∫π¢Õß acetabulum æ√âÕ¡Ê °—π„π¢≥–

∂à“¬¿“æ√—ß ’„π·π« ventrodorsal (√Ÿª∑’Ë 1 § ·≈– ß)

≈—°…≥–¢Õß¿“æ√—ß ’§≈â“¬°—∫¿“æ„π∑à“¡“µ√∞“π

‡æ’¬ß·µà¿“æ¢Õß femur ¡’¢π“¥ —Èπ≈ß·≈–°√–¥Ÿ°

 –∫â“ª√“°ØÕ¬Ÿà„πµ”·Àπàß∑’Ë Ÿß°«à“¿“æ√—ß ’∑à“¡“µ√∞“π

(√Ÿª∑’Ë 3)

∑à“∑’Ë 3 ∑à“°¥ 90
O
 (90

O
 stress technique) ‡ªìπ

∑à“°¥¢âÕ –‚æ°∑’Ë¥—¥·ª≈ß®“°∑à“¢Õß Farese et al.

(1998) ·≈– Fluckiger et al. (1999)

®—¥„Àâ ÿπ—¢πÕπÀß“¬ „™â¡◊Õ®—∫∑’Ëª≈“¬≈à“ß¢Õß

tibia ·µà≈–¢â“ß·≈â«®—¥„Àâ femur ∑—Èß Õß¢â“ßµ—Èß©“°°—∫

æ◊Èπ√–π“∫‚¥¬„Àâ lateral femoral epicondyle ‡¬◊ÈÕß°—∫

greater trochanter ‰ª∑“ß¥â“π∑â“¬‡≈Á°πâÕ¬ ßÕ‡¢à“ 90O

„Àâ tibia ¢π“π°—∫æ◊Èπ·≈â«®÷ß∫‘¥À—«‡¢à“‡¢â“¥â“π„π‡≈Á°

πâÕ¬æ√âÕ¡Ê°—∫Àÿ∫¢“„ÀâÀ—«‡¢à“∑—Èß Õß¢â“ßª√–™‘¥°—π

„π·π«°≈“ß≈”µ—« ®—¥ –‚æ°·≈–¢“„Àâ ¡¡“µ√°àÕπ

ÕÕ°·√ß°¥¢âÕ –‚æ°„π·π« craniodorsal ‡æ◊ËÕ¥—π„Àâ

femoral head ‡§≈◊ËÕπ‰ª∑“ß¥â“πÀπâ“ ¥â“π∫π ·≈–

¥â“π¢â“ß¢Õß acetabulum æ√âÕ¡Ê°—π„π¢≥–∑’Ë∑”°“√

∂à“¬¿“æ√—ß ’„π·π« ventrodorsal (√Ÿª∑’Ë 1 ® ·≈– ©)

≈—°…≥–¢Õß¿“æ√—ß ’µâÕß¡’§«“¡ ¡¡“µ√¢Õß

¢âÕ –‚æ°∑—Èß Õß¢â“ß ‚¥¬ obturator foramen ∑—Èß Õß

¥â“πµâÕß¡’‡ âπºà“π»Ÿπ¬å°≈“ß·µ°µà“ß°—π‰¡à‡°‘π 5

¡‘≈≈‘‡¡µ√ ∑àÕπ≈à“ß¢Õß femur æ“¥´âÕπ¥â“π caudolateral

¢Õß obturator foramen ·≈– femoral condyle ∑“∫

´âÕπ∫π ischium (√Ÿª∑’Ë 4)
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3. °“√§”π«≥À“¿“«–¢âÕ –‚æ°À≈«¡®“°¿“æ√—ß ’

¿“æ√—ß ’¢Õß¢âÕ –‚æ°·µà≈–¢â“ß∑’Ë∂à“¬®“°

°“√®—¥∑à“ —µ«å∑—Èß 3 ‡∑§π‘§∂Ÿ°π”¡“ª√–‡¡‘πÀ“¿“«–

¢âÕ –‚æ°À≈«¡ ·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“§”π«≥À“§à“ 2 §à“

§◊Õ

3.1 §à“ subluxation index (SI) µ“¡«‘∏’°“√¢Õß

Fluckiger et al.(1999) ‡ªìπ¥—™π’∫àß™’È√–¥—∫°“√‡§≈◊ËÕπ

¢Õß femoral head ÕÕ°®“° acetabulum ‰ª∑“ß¥â“π

¢â“ß‡¡◊ËÕ¢âÕ –‚æ°‰¥â√—∫·√ß°¥  §à“ SI ¡’§à“√–À«à“ß 0

∂÷ß 1 ‚¥¬§”π«≥®“° Ÿµ√  SI = d/r  ‡¡◊ËÕ d = √–¬–∑“ß

®“°®ÿ¥»Ÿπ¬å°≈“ß¢Õß femoral head ∂÷ß®ÿ¥»Ÿπ¬å°≈“ß

¢Õß acetabulum ·≈– r = √—»¡’¢Õß femoral head (√Ÿª

∑’Ë 5)

3.2 §à“ dorsolateral subluxation score (DLS

score) µ“¡«‘∏’°“√¢Õß Farese et al. (1998) ‡ªìπ§à“∑’Ë

· ¥ß∂÷ß —¥ à«π§‘¥‡ªìπ√âÕ¬≈–¢Õß femoral head ∑’Ë∂Ÿ°

§≈ÿ¡¥â«¬ acetabulum §”π«≥‰¥â®“° Ÿµ√ DLS score

= [d/θ ] X 100 ‡¡◊ËÕ d = √–¬–∑“ß®“°√‘¡πÕ° ÿ¥¢Õß

¢Õ∫Àπâ“¢Õß acetabulum ∂÷ß·π«‡ âπµ—Èß©“°∑’Ë≈“°®“°

¢Õ∫„π ÿ¥¢Õß femoral head ‰ª¬—ß‡ âπµ√ß∑’Ë‡™◊ËÕ¡

√–À«à“ß¢Õ∫Àπâ“¢Õß acetabulum ∑—Èß Õß¢â“ß ·≈– θ =

‡ âπºà“π»Ÿπ¬å°≈“ß à«π∑’Ë°«â“ß∑’Ë ÿ¥¢Õß femoral head

4. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

π”§à“ SI ·≈– DLS score ∑’Ë§”π«≥®“°¿“æ

√—ß ’¢âÕ –‚æ°∑—Èß 3 ∑à“¡“«‘‡§√“–Àå§«“¡·ª√ª√«π

¥â«¬«‘∏’ repeated measure analysis of variance ‚¥¬

°”Àπ¥„Àâ§à“∑’Ë§”π«≥®“°¢“·µà≈–¢â“ß¿“¬„πµ—« —µ«å

∑¥≈Õß‡ªìπ∫≈ÁÕ° ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“

‡©≈’Ë¬ SI ·≈– DLS score ¥â«¬«‘∏’ Tukey's HSD test

(Montgomery, 1991)

º≈

§à“ SI ∑’Ë§”π«≥‰¥â®“°¿“æ√—ß ’„π∑à“¡“µ√∞“π,

∑à“°¥ 60O ·≈–∑à“°¥ 90O ¡’§à“√–À«à“ß 0.10-0.30,

0.12-0.37 ·≈– 0.13-0.39 µ“¡≈”¥—∫ ‚¥¬§à“‡©≈’Ë¬¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001)

´÷Ëß SI ®“°∑à“°¥ 90O ¡’§à“ Ÿß ÿ¥ (0.23 ± 0.044)

·≈–§à“ SI ®“°∑à“°¥ 60O (0.20 ± 0.045) ¡’§à“¡“°

°«à“®“°∑à“¡“µ√∞“π (0.17 ± 0.035) (µ“√“ß∑’Ë 1)

À¡“¬‡Àµÿ æ¬—≠™π–°”°—∫ (°¢§) ∑’Ë·µ°µà“ß°—π„π·π«πÕπ· ¥ß§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001)

æ“√“¡‘‡µÕ√å §à“ ∂‘µ‘ ∑à“¡“µ√∞“π ∑à“°¥ 60
O

∑à“°¥ 90
O

Subluxation §à“µË” ÿ¥-§à“ Ÿß ÿ¥ 0.10-0.30 0.12-0.37 0.13-0.39

Index (SI) §à“‡©≈’Ë¬±§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π 0.17±0.035° 0.20±0.045¢ 0.23±0.044§

Dorsolateral §à“µË” ÿ¥-§à“ Ÿß ÿ¥ 53.9-96.0 38.4-86.1 38.5-89.3

Subluxation score §à“‡©≈’Ë¬±§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π 66.9±8.09° 62.5±7.96¢ 61.2±9.47¢

(DLS score) (%)

µ“√“ß∑’Ë 1 §à“ subluxation index (SI) ·≈– dorsolateral subluxation score (DLS Score) §”π«≥®“°¿“æ

√—ß ’∑à“¡“µ√∞“π·≈–∑à“°¥ 60O ·≈– 90O „π°≈ÿà¡ ÿπ—¢∑’Ë¡’¢âÕ –‚æ°ª°µ‘
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√Ÿª∑’Ë 5 ·ºπ¿“æ· ¥ß°“√§”π«≥§à“ subluxation

index (SI) ®“° Ÿµ√ SI = d/r ‚¥¬°”Àπ¥„Àâ

d = √–¬–∑“ß®“°®ÿ¥»Ÿπ¬å°≈“ß¢Õß femoral

head (FHC) ∂÷ß®ÿ¥»Ÿπ¬å°≈“ß¢Õß aceta-

bulum (AC) ·≈– r = √—»¡’¢Õßfemoral head

(Fluckiger et al., 1999)

√Ÿª∑’Ë 6 ·ºπ¿“æ· ¥ß°“√§”π«≥§à“ dorsolateral

subluxation score (DLS score) ®“° Ÿµ√

DLS score = [d/θ] X 100 ‚¥¬ d =

√–¬–∑“ß®“°√‘¡πÕ° ÿ¥¢Õß¢Õ∫Àπâ“¢Õß

acetabulum ∂÷ß·π«‡ âπµ—Èß©“°∑’Ë≈“°®“°

¢Õ∫„π ÿ¥¢Õß femoral head ‰ª¬—ß‡ âπ

µ√ß∑’Ë‡™◊ËÕ¡√–À«à“ß¢Õ∫Àπâ“¢Õß acetabulum

∑—Èß Õß¢â“ß ·≈– θ = ‡ âπºà“π»Ÿπ¬å°≈“ß

 à«π∑’Ë°«â“ß∑’Ë ÿ¥ ¢Õß femoral head (Farese

et al., 1998)
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§à“ DLS score ∑’Ë§”π«≥®“°¿“æ√—ß ’∑à“¡“µ√∞“π

∑à“°¥ 60O ·≈–∑à“°¥ 90O ¡’§à“√–À«à“ß 53.9-96.0,

38.4-86.1 ·≈– 38.5-89.3% µ“¡≈”¥—∫ ‚¥¬§à“

‡©≈’Ë¬®“°∑à“°¥ 90O (61.2 ± 9.47%) ·≈–∑à“°¥

60O (62.5 ± 7.96%) ¡’§à“‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

(p = 0.339) ·µà¡’§à“πâÕ¬°«à“®“°∑à“¡“µ√∞“π (66.9 ±

8.09%) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.001)

«‘®“√≥å

√—ß ’«‘π‘®©—¬¬—ß§ß‡ªìπ«‘∏’°“√‡¥’¬«´÷Ëß‡ªìπ∑’Ë¬Õ¡

√—∫°—π∑—Ë«‰ª ”À√—∫„™â„π°“√µ√«®‡æ◊ËÕ§—¥·¬° ÿπ—¢∑’Ë

‡ªìπ‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘ ·¡â«à“®–‰¡à„™à«‘∏’∑’Ë

·¡àπ¬”∑’Ë„™â∫àß™’ÈÕ—µ√“‡ ’Ë¬ß„π°“√∂à“¬∑Õ¥‚√§π’È∑“ß

æ—π∏ÿ°√√¡¢Õß ÿπ—¢π—ÈπÊ °Áµ“¡ ‡∑§π‘§°“√∂à“¬¿“æ

√—ß ’®÷ß¡’Õ‘∑∏‘æ≈¡“°µàÕ°“√·ª≈º≈‚¥¬‡©æ“–„π√“¬∑’Ë

¡’‡æ’¬ß°“√‡§≈◊ËÕπ∫“ß à«π¢Õß¢âÕ –‚æ° À“°¿“æ√—ß ’

°√–¥Ÿ°‡™‘ß°√“π·≈–¢“À≈—ß∑—Èß Õß¢â“ß‰¡à ¡¡“µ√°—π

®“°°“√®—¥∑à“ —µ«å‰¡à∂Ÿ°µâÕß §à“ SI ·≈– DLS score ∑’Ë

§”π«≥‰¥â®“°¿“æ¢âÕ –‚æ°¢â“ß∑’Ë obturator foramen

¡’¢π“¥‡≈Á°°«à“®–· ¥ß∂÷ß°“√‡§≈◊ËÕπ¢Õß¢âÕ –‚æ°

¢â“ßπ—Èπ¡“°°«à“§«“¡‡ªìπ®√‘ß ¢≥–∑’Ë femoral head

¢Õß –‚æ°Õ’°¢â“ßÀπ÷Ëß®–∂Ÿ°§≈ÿ¡¥â«¬ acetabulum

¡“°‡°‘π§«“¡‡ªìπ®√‘ß ¥—ßπ—Èπ„π°“√ª√–‡¡‘π¿“«–¢âÕ

 –‚æ°À≈«¡À√◊Õ‡§≈◊ËÕπ∫“ß à«π„π ÿπ—¢∑’Ë‡ªìπ‚√§¢âÕ

 –‚æ°‡®√‘≠º‘¥ª°µ‘®“°¿“æ√—ß ’„Àâ„°≈â‡§’¬ß§«“¡‡ªìπ

®√‘ß¡“°∑’Ë ÿ¥ ®”‡ªìπµâÕß„Àâ¬“ ß∫ª√– “∑À√◊Õ¬“ ≈∫

 ÿπ—¢¢≥–∂à“¬¿“æ√—ß ’ (Aronson et al., 1991) ‡æ◊ËÕ

ª√–‚¬™πåµàÕ°“√®—¥∑à“ —µ«å„Àâ¿“æ√—ß ’¢âÕ –‚æ°ª√“°Ø

Õ¬Ÿà„πµ”·Àπàßª°µ‘·≈– ¡¡“µ√ ‰¡à∫‘¥À¡ÿπÀ√◊Õ´âÕπ

∑—∫°—π ®÷ß™à«¬≈¥°“√ —¡º— √—ß ’¢Õß —µ«å·≈–ºŸâ∑’Ë

‡°’Ë¬«¢âÕß®“°°“√∂à“¬¿“æ√—ß ’´È”

«‘∏’∑’Ë„™âª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡π—∫«à“¡’

 à«π ”§—≠¬‘ËßµàÕ°“√«‘π‘®©—¬‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘

‡π◊ËÕß®“°¿“«–¢âÕÀ≈«¡¡—°‚πâ¡π”„Àâ‡°‘¥‚√§¢âÕ –‚æ°

(Smith et al., 1993) ·¡â«à“¿“æ√—ß ’∑à“¡“µ√∞“π∑’Ë

¢“À≈—ß∑—Èß Õß∂Ÿ°¥÷ß‰ª∑“ß¥â“π∑â“¬¢Õß≈”µ—« “¡“√∂

„™â«‘π‘®©—¬°“√‡ ◊ËÕ¡¢Õß¢âÕ –‚æ°‰¥â ·µàÕ“®®–„™â

ª√–‡¡‘π¿“«–¢âÕÀ≈«¡‰¥â‰¡à·πàπÕππ—° (Smith et al.,

1990; Heyman et al., 1993) ‡∑§π‘§°“√∂à“¬¿“æ

√—ß ’„π∑à“°¥¢âÕ –‚æ°∑’Ë femoral head ∂Ÿ°¥—π‡§≈◊ËÕπ

ÕÕ°®“° acetabulum ‰ª∑“ß¥â“π¢â“ß‡æ’¬ß∑‘»∑“ß‡¥’¬«

°Á„™âª√–‡¡‘π¿“«–¢âÕÀ≈«¡‰¥â‰¡à·¡àπ¬”‡∑à“°—∫‡∑§π‘§

∑’Ë°¥¢âÕ –‚æ°„Àâ femoral head ‡§≈◊ËÕπÕÕ°‰ª∑“ß

¥â“πÀπâ“ ¥â“π∫π ·≈–¥â“π¢â“ßæ√âÕ¡Ê °—π„π≈—°…≥–

∑’Ë‡≈’¬π·∫∫°“√√—∫πÈ”Àπ—°¢Õß¢âÕ –‚æ°¢≥– —µ«å

¬◊πÀ√◊Õ‡¥‘π (Bardet et al., 1983)

Heyman et al. (1993) ‰¥â™’È„Àâ‡ÀÁπ«à“°“√

ª√–‡¡‘π¿“«–¢âÕÀ≈«¡®–‡ÀÁπ‰¥â™—¥‡®π¬‘Ëß¢÷ÈπÀ“° ÿπ—¢

Õ¬Ÿà„π∑à“¬◊π√—∫πÈ”Àπ—°ª°µ‘ ·≈–¡“°°«à“√âÕ¬≈– 90

¢Õß¿“«–¢âÕÀ≈«¡®–‡°‘¥¢÷Èπ‰¥â∂â“¢âÕ –‚æ°ßÕ‡¢â“‰¡à‡°‘π

10O À√◊Õ‡À¬’¬¥ÕÕ°‰¡à‡°‘π 30O ·≈–∫‘¥ÕÕ°‰¡à‡°‘π 30O

¥—ßπ—Èπ°“√®—¥∑à“∂à“¬¿“æ√—ß ’¥â«¬∑à“°¥ 60O „π°“√»÷°…“

§√—Èßπ’È ®÷ß®—¥∑à“°¥ 60O ∑’Ë¥—¥·ª≈ß¡“®“°∑à“¢Õß Fluckiger

et al. (1999) „Àâ femur ∑”¡ÿ¡ 60O °—∫æ◊Èπ√–π“∫

( –‚æ°‡À¬’¬¥ÕÕ° 30O) ´÷Ëß‡ªìπ¡ÿ¡∑’Ë¬—ß§ßæ∫¿“«–

¢âÕ –‚æ°À≈«¡‰¥â‚¥¬∑’Ë‰¡à¡’°“√´âÕπ∫—ß¢Õß°√–¥Ÿ°

femur °—∫¢âÕ –‚æ° ·µà®—¥„Àâ¢“À≈—ß∑—Èß Õß·¬°¢π“π

°—π·∑π°“√Àÿ∫‡¢à“‡¢â“ª√–™‘¥°—π‡æ◊ËÕ„Àâ°“√®—¥∑à“„°≈â

‡§’¬ß°—∫∑à“¬◊πª°µ‘¡“°¬‘Ëß¢÷Èπ πÕ°®“°π’È °“√ÕÕ°·√ß

°¥∑’Ë¢“ ÷́Ëß‡À¬’¬¥¢π“π°—π¬—ß‡ªìπ°“√∂à“¬πÈ”Àπ—°‰ª

¬—ß¢âÕ –‚æ°‚¥¬µ√ß  ”À√—∫∑à“°¥ 90O ‡ªìπ°“√®—¥

„π≈—°…≥–∑’Ë‡≈’¬π·∫∫∑à“¬◊π√—∫πÈ”Àπ—°¢Õß ÿπ—¢´÷Ëß

¥—¥·ª≈ß¡“®“°∑à“¢Õß Farese et al. (1998) ‚¥¬®—¥„Àâ

 ÿπ—¢πÕπÀß“¬·∑π°“√πÕπ§«Ë”‡æ◊ËÕ„Àâ¡Õß‡ÀÁπµâπ¢“

À≈—ß™—¥‡®π ®÷ßßà“¬µàÕ°“√®—¥·π«°√–¥Ÿ° femur „Àâµ—Èß

©“°°—∫æ◊Èπ√–π“∫ ·≈–¿“æ¢âÕ –‚æ°¡’§«“¡§¡™—¥

¡“°°«à“‡æ√“– à«π¢Õß°√–¥Ÿ°‡™‘ß°√“πÕ¬Ÿà™‘¥°—∫·ºàπ

øî≈å¡¢≥–∂à“¬¿“æ√—ß ’ ∂÷ß·¡â«à“∑à“¬◊πª°µ‘¢Õß ÿπ—¢®–
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·¬°‡¢à“ Õß¢â“ß¢π“π°—π ·µà‡∑§π‘§„À¡à„π∑à“°¥ 90O

®”‡ªìπµâÕß®—¥„Àâ‡¢à“∑—Èß ÕßÀÿ∫ª√–™‘¥‡¢â“À“°—πµ“¡

‡∑§π‘§¢Õß Farese et al. (1998) ·≈– Fluckiger et al.

(1999) ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√ ấÕπ∫—ß√–À«à“ß°√–¥Ÿ°¢“ à«π

femoral condyle °—∫¢âÕ –‚æ° ·≈–¬—ßßà“¬µàÕ°“√ÕÕ°

·√ß°¥¢âÕ –‚æ°„Àâ femoral head ‡§≈◊ËÕπ‰ª∑“ß¥â“π

Àπâ“ ¥â“π∫π ·≈–¥â“π¢â“ßæ√âÕ¡Ê °—πÕ’°¥â«¬

„π°“√®—¥∑à“ —µ«å¥â«¬‡∑§π‘§„À¡àπ’È  à«π¢Õß

°≈â“¡‡π◊ÈÕµâπ¢“À≈—ß∑’Ë√—∫√—ß ’„π∑à“¬°∑”¡ÿ¡°—∫æ◊Èπ

√–π“∫®–Àπ“°«à“„π∑à“¡“µ√∞“π®÷ß®”‡ªìπµâÕß‡æ‘Ë¡

ª√‘¡“≥√—ß ’¡“°¢÷Èπ 10% ·≈– 30%  ”À√—∫°“√∂à“¬

¿“æ„π∑à“°¥ 60O ·≈– 90O µ“¡≈”¥—∫ À√◊ÕÕ“®®–

‡ª≈’Ë¬πøî≈å¡‡ÕÁ°´å‡√¬å∑’Ë„™â‡ªìπ™π‘¥ high-speed film screen

·∑π°“√‡æ‘Ë¡ª√‘¡“≥√—ß ’°Á‰¥â §«“¡¬ÿàß¬“°„π°“√∂à“¬

¿“æ√—ß ’¢âÕ –‚æ°„π∑à“¡“µ√∞“π¡—°®–Õ¬Ÿà∑’Ë°“√®—¥∑à“

 —µ«å‡æ◊ËÕ„Àâ¢âÕ –‚æ°¥â“π´â“¬·≈–¢«“ ¡¡“µ√°—π

‚¥¬∑—Ë«‰ªÀ—«‡¢à“¡—°®–∂Ÿ°∫‘¥‡¢â“¥â“π„π‰¡àæÕ·≈–

°√–¥Ÿ°‡™‘ß°√“π∫‘¥‡Õ’¬ß‡°‘π‰ª ÷́Ëß‡ªìπªí≠À“‡¥’¬«

°—π°—∫∑’Ëæ∫„π°“√®—¥∑à“°¥ 60O ·≈– 90O ∑’Ë°√–¥Ÿ°

‡™‘ß°√“π¡—°®–∫‘¥‡Õ’¬ß‰ª„π¢≥–∑’ËÕÕ°·√ß°¥¢âÕ

 –‚æ°„Àâ‡§≈◊ËÕπ‰ª„π·π« craniodorsal ‚¥¬‡©æ“–

„π∑à“°¥ 90O ´÷ËßÀ—«‡¢à“ª√–™‘¥°—π À“°ÕÕ°·√ß°¥¢âÕ

 –‚æ°¢â“ß„¥¢â“ßÀπ÷Ëß¡“°°«à“‡æ’¬ß‡≈Á°πâÕ¬®–¡’º≈

„Àâ°√–¥Ÿ°‡™‘ß°√“π·≈–¢“À≈—ß∑—Èß Õß‰¡à ¡¡“µ√°—π

Õ¬à“ß™—¥‡®π Õ¬à“ß‰√°Áµ“¡ ¿“æ°√–¥Ÿ°‡™‘ß°√“π∑’Ë‡Õ’¬ß

‡≈Á°πâÕ¬ (‰¡à‡°‘π 15%) ‰¡à‰¥â¡’º≈µàÕ°“√§”π«≥À“§à“

DI À√◊Õ SI ∑’Ë„™â«—¥¿“«–¢âÕ –‚æ°À≈«¡ (Smith et al.,

1990)

‡∑§π‘§„À¡à∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡ªìπ‡∑§π‘§∑’Ë

‰¡à®”‡ªìπµâÕß„™âÕÿª°√≥åæ‘‡»…„π°“√°¥·¬°¢âÕ –‚æ°

Õ¬à“ß‡™àπ«‘∏’¢Õß Smith et al. (1990) ·≈–‡ªìπ‡∑§π‘§

∑’Ëßà“¬µàÕ°“√Ωñ°ªØ‘∫—µ‘ ‡æ’¬ß·µàÕÕ°·√ß°¥¢âÕ –‚æ°

„Àâ‡µÁ¡∑’Ë°Á “¡“√∂¥—π„Àâ¢âÕ –‚æ°‡§≈◊ËÕπÕÕ°‰¥â¡“°

°«à“∑à“¡“µ√∞“π ÷́Ëß·√ß∑’Ë°¥¢âÕ –‚æ°‚¥¬ºŸâ∂à“¬¿“æ

√—ß ’°Áπ—∫«à“‡æ’¬ßæÕ∑’Ë®–¥—π„Àâ femoral head ‡§≈◊ËÕπ

ÕÕ°®“° acetabulum ‰¥â (Fluckiger et al., 1999)

πÕ°®“°π’È°“√§”π«≥À“§à“ SI ·≈– DLS score ‡æ◊ËÕ

ª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡°Á∑”‰¥â‰¡à¬“°‚¥¬§à“ DLS

score ‡ªìπ§à“∑’Ë„™â§”π«≥À“°“√‡§≈◊ËÕπ¢Õß¢âÕ –‚æ°

‰ª∑“ß¥â“π dorsolateral  à«π§à“ SI ‡ªìπ§à“∑’Ë§”π«≥

À“°“√‡§≈◊ËÕπ¢Õß¢âÕ –‚æ°‰ª∑“ß¥â“π¢â“ß ´÷Ëß§à“ SI

π’È “¡“√∂„™âª√–‡¡‘π¿“«–¢âÕ –‚æ°À≈«¡‰¥â„π ÿπ—¢

∑ÿ°¢π“¥ (Smith et al., 1990)

°“√®—¥∑à“ —µ«å‡æ◊ËÕ∂à“¬¿“æ√—ß ’¥â«¬‡∑§π‘§„À¡à

∑—Èß Õß‡∑§π‘§∑’Ë¢âÕ –‚æ°‰¥â√—∫·√ß°¥„π¢≥–∑’Ë ÿπ—¢

πÕπÀß“¬π’È  “¡“√∂∑”„Àâ¢âÕ –‚æ°¢Õß ÿπ—¢ª°µ‘

‡§≈◊ËÕπÀ≈«¡‰¥â¡“°°«à“°“√®—¥∑à“¡“µ√∞“π∑’Ë¢âÕ

 –‚æ°‰¡à‰¥â√—∫·√ß°¥ ‚¥¬‡©æ“–°“√°¥¢âÕ –‚æ°

¢≥–∑’Ë·π«°√–¥Ÿ° femur µ—Èß©“°°—∫æ◊Èπ√–π“∫®–¥—π

„Àâ¢âÕ –‚æ°À≈«¡‰¥â¡“°∑’Ë ÿ¥‡¡◊ËÕæ‘®“√≥“®“°º≈

°“√ª√–‡¡‘π∑’Ë§à“ SI ®“°∑à“°¥ 90O ¡’§à“¡“°°«à“∑à“°¥

60O ·¡â«à“§à“ DLS score ∑’Ë§”π«≥‰¥â®“°°“√®—¥∑à“∑—Èß

 Õß«‘∏’®–‰¡à·µ°µà“ß°—π°Áµ“¡   ”À√—∫§à“‡©≈’Ë¬ SI ·≈–

DLS score ∑’Ë§”π«≥‰¥â®“°°“√®—¥∑à“∑—Èß 3 ∑à“„π ÿπ—¢

ª°µ‘∑’Ë„™â»÷°…“π’È¡’§à“‡©≈’Ë¬ SI πâÕ¬°«à“ 0.30 ·≈–§à“‡©≈’Ë¬

DLS score ‡°‘π 60% ´÷Ëß Õ¥§≈âÕß°—∫§à“∑’Ë§”π«≥‰¥â

„π ÿπ—¢∑’Ë¡’¢âÕ –‚æ°ª°µ‘®“°°“√»÷°…“¢Õß Fluckiger

et al. (1999) ·≈– Farese et al. (1998) µ“¡≈”¥—∫

‡∑§π‘§°“√®—¥∑à“∂à“¬¿“æ√—ß ’·∫∫„À¡à∑—Èß Õß

‡∑§π‘§∑’Ë¡’°“√„™â·√ß°¥¢âÕ –‚æ°„π≈—°…≥–∑’Ë‡≈’¬π

·∫∫°“√√—∫πÈ”Àπ—°¢Õß¢âÕ –‚æ°¢≥–¬◊π‡ªìπ‡∑§π‘§∑’Ë

∑”‰¥âßà“¬ ‰¡à®”‡ªìπµâÕßÕ“»—¬Õÿª°√≥åæ‘‡»… ·≈–¡’§«“¡

‰«„π°“√µ√«®«—¥¿“«–¢âÕ –‚æ°À≈«¡„π ÿπ—¢∑’Ë¡’¢âÕ

 –‚æ°ª°µ‘¡“°°«à“°“√„™â∑à“¡“µ√∞“π∑’Ë‰¡à„™à∑à“√—∫

πÈ”Àπ—°µ“¡ª°µ‘ ®÷ß§«√π”‡∑§π‘§∑—Èß Õßπ’È‰ª»÷°…“µàÕ

„π ÿπ—¢∑’Ë¡’‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘À√◊Õ¡’·π«‚πâ¡

∑’Ë®–‡ªìπ‚√§π’È ‡æ◊ËÕª√–‚¬™πå„π°“√«‘π‘®©—¬·≈–∑”π“¬

‚Õ°“ ¢Õß°“√‡°‘¥‚√§¢âÕ –‚æ°‡®√‘≠º‘¥ª°µ‘„π ÿπ—¢

∑’Ë¬—ß‰¡à¡’Õ“°“√∑“ß§≈‘π‘°



58 Thai J. Vet. Med. Vol. 32 No. 3, 30 September 2002

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’ËÀâÕß‡ÕÁ°´‡√¬å

§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë

Õ”π«¬§«“¡ –¥«°„π°“√«‘®—¬§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß

Aronson, E.,  Kraus, K.H. and Smith, J.  1991.  The

effect of anesthesia on the radiographic

appearance of the coxofemoral joints. Vet.

Radiol. 32(1): 2-5.

Bardet, J.F., Rudy, R.L. and Hohn, R.B. 1983.

Measurement of femoral torsion in dogs

using a biplanar method. Vet. Surg. 12:1-6.

Burns, J., Fox, S.M. and Burt, J. 1987. Diagnostic

radiography: the only definitive determination

of CHD. Vet. Med. 82(7): 694-700.

Corley, E.A. and Keller, G.G. 1989.  Hip Dysplasia:

A Guide for Dog Breeders and Owners. 2nd ed.

Columbia: Orthopedic Foundation for

Animals, Inc.  8-11.

Corley, E.A., Keller, G.G., Lattimer, J.C. and

Ellersieck, M.R. 1997. Reliability of early

radiographic evaluations for canine hip

dysplasia obtained from the standard ventro-

dorsal radiographic projection. J. Am. Vet. Med.

Assoc. 211(9):1142-1146.

Farese, J.P., Todhunter, R.J., Lust, G., Williams, A.J.

and Dykes, N.L. 1998. Dorsolateral subluxation

of hip joints in dogs measured in a weight-

bearing position with radiography and

computed tomography. Vet. Surg. 27:393-405.

Fluckiger, M.A., Friedrich, G.A. and Binder, H.

1999. A radiographic stress technique for

evaluation of coxofemoral joint laxity in dogs.

Vet. Surg. 28:1-9.

Henry, G.A. 1992. Radiographic development of

canine hip dysplasia. Vet. Clin. North Am.

Small Pract. 22:559-577.

Heyman, S.J., Smith, G.K. and Cofone, M.A. 1993.

Biomechanical study of the effect of

coxofemoral positioning on passive hip joint

laxity in dogs. Am. J. Vet. Res. 54(2):210-215.

Kealy, R.D., Olsson, S.E., Monti, K.L., Lawler, D.F.,

Biery, D.N., Helms, R.W., Lust, G. and

Smith, G.K. 1992. Effects of limited food

consumption on the incidence of hip dysplasia

in growing dogs. J. Am. Vet. Med. Assoc.

201(6): 857-863.

Keller, G.G. 1991. Stress radiography : an aid for

early detection of canine hip dysplasia.

Canine Pract. 16(2):5-14.

Leighton, E.A. 1997. Genetics of canine hip

dysplasia. J. Am. Vet. Med. Assoc. 210(10):

1474-1479.

Lust, G. and Farrell, P.W. 1977. Hip dyplasia in

dogs: the interplay of genotype and

environment. Cornell Vet. 67:447-466.

Madsen, J.S. and  Svalastoga, E.  1991.  Effect of

anesthesia and stress on the radiographic

evaluation of the coxofemoral joint. J. Small

Anim. Pract. 32:64-68.

Montgomery, D.S.  1991.  Design and Analysis

of Experiments. 3rd ed. New York: John Wiley

& Sons. 95-133.

Morgan, J.P. and Stephens, M.  1985.  Diagnosis of

dysplasia. In: Radiographic Diagnosis and

Control of Canine Hip Dysplasia. Davis, CA:

Venture Press. 46-49.



‡«™™ “√ —µ«·æ∑¬å ªï∑’Ë 32 ©∫—∫∑’Ë 3, 30 °—π¬“¬π 2545 59

Riser, W.H. 1973.  The dysplastic hip joint: its

radiographic and histologic development.

J. Am. Vet. Radiol. Soc. 14: 35-50.

Smith, G.K., Biery, D.N. and Gregor, T.P. 1990.

New concepts of coxofemoral joint stability

and the development of a clinical stress-

radiographic method for quantitating hip joint

laxity in the dog. J. Am. Vet. Med. Assoc.

196(1):59-70.

Smith, G.K., Gregor, T.P., Rhodes, W.H. and

Biery, D.N. 1993. Coxofemoral joint laxity

from distraction radiography and its

contemporaneous and prospective correlation

with laxity, subjective score, and evidence of

degenerative joint disease from conventional

hip-extended radiography in dogs. Am. J. Vet.

Res. 54(7):1021-1042.


