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À≈—°°“√·≈–‡Àµÿº≈: °“√ºà“µ—¥‡™◊ËÕ¡µàÕ°√–¥Ÿ° —πÀ≈—ß S1
¥â«¬°“√„ à °√Ÿ‡ªìπ«‘∏’∑’Ë„™â√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«
°√–‡∫π‡ÀπÁ∫‰¡à¡—Ëπ§ß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ §«“¡√ŸâÕ¬à“ß
∂àÕß·∑â∑“ß —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ° S1 ®÷ß¡’§«“¡ ”§—≠‡ªìπ
Õ¬à“ß¡“° ‡æ◊ËÕªÑÕß°—π°“√·µ°À—°¢Õß pedicle cortex °“√
∫“¥‡®Á∫¢Õß‡ âπª√– “∑ facet joint ·≈–‚§√ß √â“ß∑’Ë„°≈â‡§’¬ß
√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“‡™‘ßæ√√≥π“
 ∂“π∑’Ë∑”°“√»÷°…“: §≈—ß°√–¥Ÿ°¿“§«‘™“°“¬«‘¿“§»“ µ√å
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
°≈ÿà¡µ—«Õ¬à“ß: °√–¥Ÿ°°√–‡∫π‡ÀπÁ∫®“°‚§√ß°√–¥Ÿ°§π‰∑¬
∑’ËÕ¬Ÿà„π§≈—ß°√–¥Ÿ°¢Õß¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥–
·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ®“°‡æ»™“¬ 59 ™‘Èπ ·≈–
®“°‡æ»À≠‘ß 41 ™‘Èπ Õ“¬ÿ√–À«à“ß 35-87 ªï
«‘∏’°“√°“√»÷°…“:  «—¥§à“§«“¡ Ÿß (H),  §«“¡°«â“ß (W),  √–¬–
XP distance, T angle ·≈– S angle ¢Õß°√–¥Ÿ° S1 pedicle
∫—π∑÷°·≈–π”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àå
º≈°“√«‘®—¬: §«“¡ Ÿß¢Õß S1 pedicle „π‡æ»™“¬¡’§à“‡©≈’Ë¬
25.2+2.0 ¡¡. ‡æ»À≠‘ß¡’§à“§«“¡ Ÿß (H) ‡©≈’Ë¬ 23.7+1.9 ¡¡.
§«“¡°«â“ß (W) ‡©≈’Ë¬„π‡æ»™“¬¡’§à“ 25.1+2.5 ¡¡. ‡æ»À≠‘ß
¡’§à“ 22.8+1.8 ¡¡. √–¬– XP distance ‡©≈’Ë¬„π‡æ»™“¬¡’§à“
50.0+3.6 ¡¡. ‡æ»À≠‘ß¡’§à“ 47.13+3.4 ¡¡. º≈°“√»÷°…“§à“∑—Èß
3 ¥—ß°≈à“«¡’§«“¡·µ°µà“ß√–À«à“ß‡æ»™“¬·≈–À≠‘ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05) Õ¬à“ß‰√°Áµ“¡º≈°“√»÷°…“§à“
T angle ·≈– S angle „π‡æ»™“¬·≈–À≠‘ßæ∫«à“‰¡à¡’§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬ T angle ‡©≈’Ë¬„π
‡æ»™“¬¡’§à“ 36.72+3.4 Õß»“ ‡æ»À≠‘ß¡’§à“ 37.58+2.9 Õß»“

Background: Spinal fusion with S1 dorsal screw placement

has been used successfully in the management of

lumbosacral instability. A detailed knowledge on the

morphology of the first sacral vertebra is necessary in

order to avoid fracture of pedicle cortex, injury of nerve

root, facet joint and adjacent vital structures.

Objective: To determined the morphological parameters

of the first sacral vertebra of Thais.

Design: Descriptive study based on numerical survey.

Setting: Bone Collection Unit, Department of Anatomy,

faculty of Medicine, Chiangmai University, Thailand

Subjects: Human skeleton S1 pedicles from Thai

skeletons, 59 males and 41 females between 35 and 87

years of age

Material and Methods: The cephalad-caudad height (H),

anterior - posterior width (W), XP distance, T angle and S

angle of S1 pedicle were determined and record.

Result: Results show that the mean height, width and XP

distance of S1 pedicle were significantly different between

male and female (p< 0.05) The mean height of the pedicle

were  25.2+2.0 mm. and 23.7+1.9 mm., the mean width

were 25.1+2.5 mm. and 22.8+1.8 mm., and the mean XP

distance were 50+3.6 mm. and 47.13+3.4 mm for male

and female, respectively.  However, there was no stastically

significant difference in T angle and S angle between male

and female. The mean T angle of male pedicle were

36.72+3.4o and female were 37.58+2.9o. The mean S angle

were 16.45+4.5o in male and 16.9+5.1o in females.
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Conclusion: The present study revealed that height, width

and XP distance of S1 pedicles were statistically different

between males and females, whereas T angle and S angle

were not different between two groups. Morphological

parameters of the first sacral vertebra provide useful

information for spinal fusion with S1 screw placement

among male and female

Key words: S1 pedicle, lumbosacral instability, spinal

fusion

·≈–§à“ S angle ‡©≈’Ë¬„π‡æ»™“¬¡’§à“  16.45+4.5 Õß»“ ‡æ»
À≠‘ß¡’§à“ 16.9+5.1 Õß»“
 √ÿª: ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’Èæ∫§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß‡æ»™“¬·≈–‡æ»À≠‘ß„π§à“¢Õß
§«“¡ Ÿß §«“¡°«â“ß XP distance ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π T angle ·≈– S angle º≈°“√»÷°…“
π’È®÷ß„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫·æ∑¬å∑’Ë§«√√–¡—¥√–«—ß„π°“√∑”
°“√ºà“µ—¥√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«‰¡à¡—Ëπ§ßºŸâªÉ«¬
‡æ»™“¬·≈–‡æ»À≠‘ß∑’Ë¡’ —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫
∑’Ë·µ°µà“ß°—π
§” ”§—≠: S1 pedicle, lumbosacral instability, spinal fusion

∫∑π”

°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«·≈–°√–‡∫π‡ÀπÁ∫ Ÿ≠‡ ’¬§«“¡
¡—Ëπ§ß (lumbosacral instability) À¡“¬∂÷ß ¿“«–∑’Ë¡’°“√
‡§≈◊ËÕπ∑’Ë‡™‘ß¡ÿ¡∑’Ëº‘¥ª°µ‘„π¿“æ√—ß ’√–À«à“ß°√–¥Ÿ° —πÀ≈—ß
‡Õ«ª≈âÕß∑’Ë 5 ·≈–°√–‡∫π‡ÀπÁ∫ª≈âÕß∑’Ë 1 (L5-S1) ¡“°°«à“
15 Õß»“  à«π°√–¥Ÿ° —πÀ≈—ß‡Õ«ª≈âÕßÕ◊ËπÊ µâÕß¡“°°«à“
11 Õß»“ ®÷ß®–∂◊Õ«à“°√–¥Ÿ° —πÀ≈—ß‡Õ«¡’°“√ Ÿ≠‡ ’¬§«“¡
¡—Ëπ§ß¢Õß‚§√ß √â“ß1 ¿“«–¥—ß°≈à“«π’È àßº≈„ÀâºŸâªÉ«¬¡’Õ“°“√
ª«¥À≈—ß∫√‘‡«≥‡Õ« (Low back pain) ∑’Ë‰¡à§ß∑’Ë (fluctuate) §◊Õ
Õ“®¡’Õ“°“√ª«¥‡æ’¬ß‡≈Á°πâÕ¬‰ª®π∂÷ß¢—Èπª«¥√ÿπ·√ß·≈–
¡—°¡“æ∫·æ∑¬å‡æ◊ËÕ√—∫°“√√—°…“Õ“°“√ª«¥¥—ß°≈à“«   “‡Àµÿ
¢Õß°“√‡°‘¥°√–¥Ÿ° —πÀ≈—ß‡Õ«°√–‡∫π‡ÀπÁ∫ Ÿ≠‡ ’¬§«“¡
¡—Ëπ§ßπ’È¡’À≈“¬ “‡Àµÿ ‡™àπ °“√‰¥â√—∫°“√∫“¥‡®Á∫∫√‘‡«≥
°√–¥Ÿ° —πÀ≈—ß‡Õ«°√–‡∫π‡ÀπÁ∫ (trauma) °“√‡ ◊ËÕ¡¢Õß°√–¥Ÿ°
 —πÀ≈—ß (degeneration condition) §«“¡º‘¥ª°µ‘¡“·µà°”‡π‘¥
(congenital defects) ·≈–‡π◊ÈÕßÕ°¢Õß°√–¥Ÿ° —πÀ≈—ß2

(neoplasm) °“√µ√«®·≈–«‘π‘®©—¬¿“«–°√–¥Ÿ° —πÀ≈—ß‡Õ«
°√–‡∫π‡ÀπÁ∫ Ÿ≠‡ ’¬§«“¡¡—Ëπ§ßπ’È πÕ°®“°°“√´—°ª√–«—µ‘
·≈–µ√«®√à“ß°“¬·≈â« ·æ∑¬å¬—ß„™â«‘∏’°“√∂à“¬¿“æ√—ß ’
‡ª√’¬∫‡∑’¬∫¢âÕµàÕ√–À«à“ß°√–¥Ÿ° 2 ™‘Èππ’È„π¢≥–∑’ËºŸâªÉ«¬
∑”°“√·ÕàπÀ≈—ß®π ÿ¥™à«ß°“√‡§≈◊ËÕπ‰À«„π¢≥–¬◊π (maximum
active extension) ·≈–¢≥–∑’ËºŸâªÉ«¬°â¡À≈—ß®π ÿ¥°“√‡§≈◊ËÕπ‰À«
„π¢≥–π—Ëß (maximum active flexion) ·≈â«π”¿“æ∂à“¬√—ß ’
∑—Èß Õß¡“§”π«≥°“√‡§≈◊ËÕπ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«
°√–‡∫π‡ÀπÁ∫„π‡™‘ß¡ÿ¡‡æ◊ËÕ«‘π‘®©—¬°“√‡°‘¥¿“«–°√–¥Ÿ° —πÀ≈—ß
 Ÿ≠‡ ’¬§«“¡¡—Ëπ§ß1

°“√√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«°√–‡∫π‡ÀπÁ∫
 Ÿ≠‡ ’¬§«“¡¡—Ëπ§ß¡’ 2 «‘∏’3

1. °“√√—°…“‚¥¬°“√„ à‡§√◊ËÕß™à«¬æ¬ÿß ( brace or corset)
‡æ◊ËÕªÑÕß°—π°“√°â¡À≈—ß§«∫§Ÿà°—∫°“√ÕÕ°°”≈—ß°“¬∑’Ë‡πâπ°“√
·ÕàπÀ≈—ß (extension exercise)

2. °“√√—°…“‚¥¬°“√ºà“µ—¥ (spinal fusion) ´÷Ëßªí®®ÿ∫—π
°”≈—ß‡ªìπ∑’Ëπ‘¬¡„π À√—∞Õ‡¡√‘°“‡ªìπÕ¬à“ß¡“° ‚¥¬ºà“µ—¥„ à
 °√Ÿºà“π∑“ß pedicle ¢Õß°√–¥Ÿ° —πÀ≈—ß (pedicle screw
fixation) „π°√–¥Ÿ°™‘Èπ∑’Ë‡§≈◊ËÕπ ™‘Èπ∑’Ë‡Àπ◊Õ·≈–≈à“ßµàÕ°√–¥Ÿ°
 —πÀ≈—ß™‘Èπ∑’Ë‡§≈◊ËÕππ’È‡æ◊ËÕµ√÷ß„Àâ°√–¥Ÿ° —πÀ≈—ß°≈—∫‡¢â“∑’Ë·≈–
¡’§«“¡¡—Ëπ§ß

°“√„ à °√Ÿºà“π pedicle ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π°√–‡∫π
‡ÀπÁ∫®”‡ªìπµâÕß¡’§«“¡√ŸâÕ¬à“ß∂àÕß·∑â‡°’Ë¬«°—∫ —≥∞“π«‘∑¬“
(morphology) ¢Õß°√–¥Ÿ° —πÀ≈—ß à«ππ’È ‡π◊ËÕß®“°À“°„ à„π
µ”·Àπàß ∑‘»∑“ß ·≈–¢π“¥∑’Ëº‘¥Õ“®∑”„Àâ‡°‘¥º≈·∑√°´âÕπ
∑’Ë‰¡àæ÷ßª√“√∂π“‰¥â ‡™àπ °“√∑”≈“¬ pedicle cortex °“√∑”
Õ—πµ√“¬µàÕ√“°ª√– “∑ (nerve root injury), facet joint ·≈–
‚§√ß √â“ß¢â“ß‡§’¬ß2

Louis R. (1986)4 ∑”°“√»÷°…“°“√‡™◊ËÕ¡µàÕ°√–¥Ÿ°
lumbar ·≈– sacral spine ‚¥¬„™â screw plate internal fixation
æ∫«à“∑‘»∑“ß°“√„ à °√Ÿ∑’Ëª≈Õ¥¿—¬§◊Õ §«√„ à„π∑‘»∑“ß‡©’¬ß
‰ª¢â“ßÀπâ“‡¢â“∑“ß¥â“π„π (Oblique forward and inward)
30-45 Õß»“

Mirkovic S ·≈–§≥– (1991)5 »÷°…“µ”·Àπàß∑“ß
°“¬«‘¿“§»“ µ√å¢Õß°“√„ à sacral screw placement æ∫«à“
µ”·Àπàß∑’Ë¡’§«“¡ª≈Õ¥¿—¬ (safe zone) §◊Õ æ◊Èπ∑’ËÕ¬Ÿà√–À«à“ß
promontary ·≈– internal iliac vein ´÷Ëß¡’§«“¡°«â“ßª√–¡“≥
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22-27 ¡‘≈≈‘‡¡µ√ ·≈–¬—ß„Àâ¢âÕ‡ πÕ·π–«à“§«“¡¬“«¢Õß °√Ÿ
Õ“®∑”Õ—πµ√“¬µàÕÀ≈Õ¥‡≈◊Õ¥„À≠à∑’ËÕ¬Ÿà∑“ß¥â“ππÕ°µàÕ
promontary ‰¥â

Peretti F ·≈–§≥–(1991)6 ∑”°“√»÷°…“‚¥¬„™âæ◊Èπ∞“π
∑“ß°“¬«‘¿“§»“ µ√å·≈–ª√– ∫°“√≥å„π°“√„ à °√Ÿ∑’Ë°√–¥Ÿ°
sacrum ™‘Èπ∑’Ë 1 æ∫«à“∑‘»∑“ß¢Õß°“√„ à °√Ÿ§«√¡’∑‘»∑“ß‡©’¬ß
‰ª∑“ß¥â“πÀπâ“ (oblique forward) µàÕ S1 15 Õß»“·≈–¡’
∑‘»∑“ß‡¢â“„π (inward) 30 Õß»“

Ebraheim NA ·≈–§≥– (1997)7 »÷°…“ —≥∞“π«‘∑¬“¢Õß
S1 pedicle ‡æ◊ËÕºà“µ—¥„ à °√Ÿ∑’Ë°√–¥Ÿ° iliac ·≈– sacral ‚¥¬
«‘∏’∂à“¬¿“æ√—ß ’·≈–°“√«“¥¿“æ®“°®Õ§Õ¡æ‘«‡µÕ√å (comput-
erized tomographic) ®“°√à“ß°“¬ºŸâ∂Ÿ°∑¥≈Õß®”π«π 11 §π
º≈°“√»÷°…“æ∫«à“§«“¡ Ÿß ¡’§à“ 20 ¡‘≈≈‘‡¡µ√  ºŸâ«‘®—¬‰¥â„Àâ
¢âÕ —ß‡°µ«à“°“√»÷°…“ —≥∞“π«‘∑¬“¢Õß pedicle ¢Õß°√–¥Ÿ°
S1 ¥â«¬«‘∏’°“√∂à“¬¿“æ√—ß ’ ®–∑”„Àâ‰¥â§à“º≈¢Õß°“√»÷°…“
πâÕ¬°«à“§à“§«“¡ Ÿß®√‘ß¢Õß°√–¥Ÿ°

Ebraheim NA ·≈–§≥– (1998)8 ‰¥â∑”°“√»÷°…“
µ”·Àπàß¢Õß sacral pedicle, foramina ·≈– ala ‚¥¬»÷°…“®“°
∑“ß¥â“π¢â“ß¢Õß sacrum ¥â«¬«‘∏’°“√∂à“¬¿“æ√—ß ’„π°√–¥Ÿ°
®”π«π 21 ™‘Èπ æ∫«à“§«“¡ Ÿß¢Õß pedicle ∑—Èß‡æ»™“¬·≈–
‡æ»À≠‘ß„π°√–¥Ÿ° S1-3 ¡’§à“ª√–¡“≥ 20 ¡‘≈≈‘‡¡µ√
12 ¡‘≈≈‘‡¡µ√·≈– 7 ¡‘≈≈‘‡¡µ√ µ“¡≈”¥—∫

Robertson PA ·≈– Stewart NR (2000)9 »÷°…“≈—°…≥–
∑“ß°“¬«‘¿“§»“ µ√å¢Õß lumbar ·≈– lumbosacral pedicles
‚¥¬°“√„™â≈«¥æ—π√Õ∫ pedicle ¢Õß S1 ·≈â«π”‰ª∂à“¬¿“æ√—ß ’
®“°π—Èππ”¿“æ∑’Ë‰¥â¡“«—¥§«“¡ Ÿß·≈–§«“¡°«â“ß¢Õß pedicle
·µà°“√»÷°…“„π§√—Èßπ’È‰¡à‰¥â√“¬ß“π º≈¢Õß°“√«—¥¢Õß°√–¥Ÿ°
sacrum ºŸâ»÷°…“¡ÿàß π„®º≈¢Õß pedicle „π°√–¥Ÿ° lumbar ‡ ’¬
¡“°°«à“

Ozerk O ·≈–§≥– (2003)2 »÷°…“ —≥∞“π«‘∑¬“¢Õß
°√–¥Ÿ° sacrum ™‘Èπ∑’Ë 1  æ∫«à“§«“¡°«â“ß¢Õß pedicle „π‡æ»
À≠‘ß¡’§à“ 22.5+2.6 ¡‘≈≈‘‡¡µ√ ‡æ»™“¬¡’§à“ 22.2+2.8
¡‘≈≈‘‡¡µ√ §«“¡ Ÿß„π‡æ»À≠‘ß¡’§à“ 13.6+2.3 ¡‘≈≈‘‡¡µ√ ‡æ»
™“¬¡’§à“ 13.6+2.7 ¡‘≈≈‘‡¡µ√ §«“¡≈÷°„π‡æ»À≠‘ß¡’§à“
50.7+3.7 ¡‘≈≈‘‡¡µ√ ‡æ»™“¬¡’§à“ 51.8+3.5 ¡‘≈≈‘‡¡µ√ ¡ÿ¡
„π·π«¢«“ß (transverse angle)  „π‡æ»À≠‘ß¡’§à“ 43+2.3 Õß»“
‡æ»™“¬¡’§à“ 41+2.2 Õß»“·≈–¡ÿ¡„π·π«¥‘Ëß´â“¬- ¢«“ (sagit-
tal angle) „π‡æ»À≠‘ß¡’§à“ 19+2.9 Õß»“ ‡æ»™“¬¡’§à“ 19+3.7
Õß»“

‡π◊ËÕß®“°°“√»÷°…“∑’Ëºà“π¡“‡ªìπ°“√»÷°…“°“¬«‘¿“§-
»“ µ√å ·≈– —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ° sacrum ™‘Èπ∑’Ë 1 „π™“«
µà“ßª√–‡∑» ¬—ß‰¡à¡’√“¬ß“π„¥°≈à“«∂÷ß¢âÕ¡Ÿ≈∑“ß°“¬«‘¿“§-

»“ µ√å ¢Õß°√–¥Ÿ° sacrum „π§π‰∑¬ ¥—ßπ—ÈπºŸâ«‘®—¬®÷ßµâÕß°“√
»÷°…“≈—°…≥– —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ° sacrum ™‘Èπ∑’Ë 1 ‡æ◊ËÕ
„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫·æ∑¬å„π°“√ºà“µ—¥√—°…“¿“«–°√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«°√–‡∫π‡ÀπÁ∫‰¡à¡—Ëπ§ß„π§π‰∑¬„Àâ‡°‘¥¿“«–
‡ ’Ë¬ß·≈–¿“«–·∑√°´âÕππâÕ¬∑’Ë ÿ¥

«— ¥ÿ·≈–«‘∏’°“√

‡°Á∫¢âÕ¡Ÿ≈®“°°√–¥Ÿ° sacrum ®”π«π 100 ™‘Èπ (‡æ»™“¬
59 ™‘Èπ ‡æ»À≠‘ß 41 ™‘Èπ) Õ“¬ÿ√–À«à“ß 35-87 ªï ®“°§≈—ß°√–¥Ÿ°
¢Õß¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬
‡™’¬ß„À¡à ‚¥¬„™â virniere caliper ·≈– goniometer ‚¥¬¡’«‘∏’°“√
¥—ßπ’È

1. «—¥§«“¡ Ÿß (H) ¢Õß S1 pedicle‚¥¬«—¥®“° superior
border ¢Õ∫∫π¢Õß S1 foramen ‰ª¬—ß superior surface of
body ¢Õß S1  (√Ÿª∑’Ë 1)

2. «—¥§«“¡°«â“ß (W) ¢Õß S1 pedicle ‚¥¬«—¥®“°
anterior  ·≈– posterior cortex (√Ÿª∑’Ë 2)

3. «—¥ XP distance ´÷Ëß«—¥®“°®ÿ¥∑’Ë Õ¥ °√Ÿ‡¢â“ °”Àπ¥
„Àâ§◊Õ®ÿ¥ X §◊Õµ”·Àπàß∑’ËµË”°«à“·≈–¢â“ßµàÕ base ¢Õß
superior articular process ¢Õß S1 (√Ÿª∑’Ë 3.1 ·≈– 3.2)

4. «—¥ T angle §◊Õ ¡ÿ¡∑’Ë·π« XP ∑”°—∫·π«‡ âπ∑’Ë≈“°
®“°Àπâ“- À≈—ß„π·π« midline (√Ÿª∑’Ë 4)

5. «—¥ S angle §◊Õ ¡ÿ¡√–À«à“ß tranverse plane ¢Õß
superior surface ¢Õß S1 °—∫·π« XP ∫π sagital plane (√Ÿª∑’Ë 5)
®“°π—Èππ”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àåº≈¥â«¬ studentûs t test.

º≈°“√«‘®—¬

°“√«‘®—¬§√—Èßπ’È ∑”°“√«—¥§à“§«“¡ Ÿß (H), §«“¡°«â“ß (W),
√–¬– XP distance, Transverse angle (T angle) ·≈– Sagital
angle (S angle) ¢Õß°√–¥Ÿ° S1 pedicle „π‡æ»™“¬®”π«π
59 ™‘Èπ·≈–‡æ»À≠‘ß 41 ™‘Èπ ‚¥¬æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) √–À«à“ß‡æ»™“¬·≈–‡æ»À≠‘ß
„π§à“§«“¡ Ÿß (H), §«“¡°«â“ß (W) ·≈–√–¬– XP distance
‚¥¬„π‡æ»™“¬¡’§à“§«“¡ Ÿß (H) ‡©≈’Ë¬ 25.2+2.0 ¡¡. ‡æ»À≠‘ß
¡’§à“§«“¡ Ÿß (H) ‡©≈’Ë¬ 23.7+1.9 ¡¡. §«“¡°«â“ß (W) ‡©≈’Ë¬
„π‡æ»™“¬¡’§à“ 25.1+2.5 ¡¡. ‡æ»À≠‘ß¡’§à“ 22.8+1.8 ¡¡.
√–¬– XP distance ‡©≈’Ë¬„π‡æ»™“¬¡’§à“ 50.0+3.6 ¡¡.
‡æ»À≠‘ß¡’§à“ 47.13+3.4 ¡¡. T angle ‡©≈’Ë¬„π‡æ»™“¬¡’§à“
36.72+3.4 Õß»“ ‡æ»À≠‘ß¡’§à“ 37.58+2.9 Õß»“ ·≈–§à“ S
angle ‡©≈’Ë¬„π‡æ»™“¬¡’§à“ 16.45+4.5 Õß»“ ‡æ»À≠‘ß¡’§à“
16.9+5.1 Õß»“ ¢âÕ¡Ÿ≈¢â“ßµâπ· ¥ß‰«â„πµ“√“ß∑’Ë 1
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√Ÿª∑’Ë 1 · ¥ß°“√«—¥§«“¡ Ÿß (H) ¢Õß S1 pedicle ®“°
superior border ¢Õß S1 foramen ‰ª¬—ß superior surface of
body ¢Õß S1

√Ÿª∑’Ë 2 · ¥ß°“√«—¥§«“¡°«â“ß (W) ¢Õß S1 pedicle ®“°
anterior ·≈– posterior cortex

√Ÿª∑’Ë 3.1 · ¥ß®ÿ¥ x §◊Õµ”·Àπàß∑’ËµË”°«à“·≈–¢â“ßµàÕ base
¢Õß superior articular process ¢Õß S1

√Ÿª∑’Ë 3.2 · ¥ß°“√«—¥ XP distance (P §◊Õ promontary)

√Ÿª∑’Ë 4 · ¥ß°“√«—¥ T angle §◊Õ ¡ÿ¡∑’Ë·π« XP ∑”°—∫·π«
‡ âπ∑’Ë≈“°®“°Àπâ“ - À≈—ß„π·π« midline

√Ÿª∑’Ë 5 · ¥ß°“√«—¥ S angle §◊Õ ¡ÿ¡√–À«à“ß tranverse plane
¢Õß superior surface ¢Õß S1 °—∫·π« XP ∫π sagital plane
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•°“√»÷°…“≈—°…≥– —≥∞“π«‘∑¬“¢Õß pedicle „π°√–¥Ÿ° —πÀ≈—ß™à«ß°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 „π§π‰∑¬

«‘®“√≥å

°“√√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«·≈–°√–‡∫π‡ÀπÁ∫
 Ÿ≠‡ ’¬§«“¡¡—Ëπ§ß (lumbosacral instability) ¥â«¬‡∑§π‘§°“√
„ à °√Ÿºà“π∑“ß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 (S1)
‡ªìπ«‘∏’°“√∑’Ë·æ∑¬åπ‘¬¡„™âÀ≈—ß®“°°“√√—°…“¥â«¬°“√„ à‡§√◊ËÕß
™à«¬æ¬ÿß·≈–°“√ÕÕ°°”≈—ß°“¬‰¡à∫√√≈ÿº≈ §«“¡√Ÿâ∑“ß —≥∞“π
«‘∑¬“∑’Ë·πàπÕπ¢Õß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1
®÷ß¡’§«“¡ ”§—≠¡“° ‡π◊ËÕß®“° pedicle ¢Õß°√–¥Ÿ°™‘Èππ’È¡’
§«“¡·µ°µà“ß°—∫ pedicle ¢Õß°√–¥Ÿ° —πÀ≈—ß à«πÕ◊ËπÊ ®“°
°“√√«∫√«¡°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ °“√»÷°…“ —≥∞“π«‘∑¬“
¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 ¡’πâÕ¬ ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë
§«√¡’°“√Õ∏‘∫“¬Õ¬à“ß™—¥‡®π‡°’Ë¬«°—∫‚§√ß √â“ß à«πµà“ßÊ
¢Õß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 ∑’Ë·µ°µà“ß
ÕÕ°‰ª ‡æ◊ËÕπ”¡“„™â„π°“√√—°…“ºŸâªÉ«¬∑’Ë°àÕ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ
¡“°∑’Ë ÿ¥ √«¡∑—Èß≈¥§«“¡‡ ’Ë¬ß·≈–¿“«–·∑√°´âÕπ®“°°“√
ºà“µ—¥√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«·≈–°√–‡∫π‡ÀπÁ∫
 Ÿ≠‡ ’¬§«“¡¡—Ëπ§ßπ’È

π—°«‘®—¬À≈“¬∑à“π»÷°…“≈—°…≥– —≥∞“π«‘∑¬“¢Õß
pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ ∑’Ë 1 ∑—Èß„π·π« axial, sagital
·≈– angular ∑—Èßπ’È‡π◊ËÕß®“°§«“¡ Ÿß §«“¡¬“«À√◊Õ§«“¡≈÷°
·≈–§«“¡≈÷°¢Õß pedicle ¡’§«“¡ —¡æ—π∏å°—∫¢π“¥¢Õß °√Ÿ
∑’Ë„ à‡æ◊ËÕ¬÷¥µ√÷ß º≈¢Õß°“√»÷°…“∑’Ëºà“π¡“æ∫«à“¢π“¥¢Õß °√Ÿ
∑’Ë„À≠à‡°‘π‡ âπºà“»Ÿπ¬å°≈“ß√Õ∫πÕ° (outer diameter) ¢Õß
pedicle Õ“®∑”„Àâ‡°‘¥°“√·µ°À—°¢Õß pedicle ·≈–°àÕ„Àâ‡°‘¥
Õ—πµ√“¬µàÕ spinal nerve ∑’ËÕ¬Ÿà∑“ß¥â“π„π  à«π§«“¡¬“«¢Õß
 °√ŸÕ“®∑”Õ—πµ√“¬µàÕÀ≈Õ¥‡≈◊Õ¥∑’ËÕ¬ŸàÀπâ“µàÕ promontory ‰¥â
°“√«‘®—¬„π§√—Èßπ’Èæ∫«à“∑—Èß§«“¡ Ÿß §«“¡°«â“ß·≈–§«“¡≈÷°
¢Õß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 ¡’¢π“¥„À≠à
·≈–¬“«°«à“‡ âπºà“π»Ÿπ¬å°≈“ß·≈–§«“¡¬“«¢Õß °√Ÿ∑’Ë„™â
„π°“√¬÷¥µ√÷ß∑—ÈßÀ¡¥ ·µà°√–π—Èπ°ÁÕ“®‡°‘¥Õ—πµ√“¬µàÕ nerve
root ¢Õß S1 ‰¥âÀ“°∑‘»∑“ß¢Õß°“√„ à °√Ÿ¡’∑‘»∑“ß‡¢â“À“
∑“ß¥â“π„π¡“°‡°‘π‰ª À√◊Õµ”·Àπàß∑’Ë·∑ß °√Ÿ‡¢â“ Ÿà pedicle
Õ¬Ÿà¥â“ππÕ°µàÕµ”·Àπàß∑’Ë·∑ß °√Ÿ‡¢â“ (entrance point) ‡°‘π‰ª

µ“√“ß∑’Ë 1  · ¥ßº≈¢Õß°“√«—¥°√–¥Ÿ° S1 pedicle
H W XP T S

Male (n=59) 25.2+2.0 25.1+ 2.5 50.0+3.6 36.72+3.4 16.45+4.5

Female (n=41) 23.7+1.9 22.8+1.8 47.13+3.4 37.58+2.9 16.9+5.1

H = §«“¡ Ÿß W = §«“¡°«â“ß
XP = §«“¡¬“«À√◊Õ§«“¡≈÷°
T angle = T angle §◊Õ¡ÿ¡∑’Ë·π« XP ∑”°—∫·π«‡ âπ∑’Ë≈“°®“°Àπâ“-À≈—ß„π·π« midline
S angle = ¡ÿ¡√–À«à“ß transverse plane ¢Õß superior surface ¢Õß S1 °—∫·π« XP ∫π sagittal plane

Ozerk O Ebraheim NA Ebraheim NA Louis R Peretti F °“√»÷°…“
(1997) (1998) §√—Èßπ’È

H 13.6 20 20 - - 24.6+2.1
W 22.4 - - - - 24.14+2.52
√–¬– XP 51.25 - - - - 48.83+3.82
T angle 42 - - 30-45 30 37.08+3.2
S angle 19 - - - 15 16.66+4.7

H =  §«“¡ Ÿß                    W =  §«“¡°«â“ß                XP = §«“¡¬“«À√◊Õ§«“¡≈÷°
T angle = T angle §◊Õ¡ÿ¡∑’Ë·π« XP ∑”°—∫·π«‡ âπ∑’Ë≈“°®“°Àπâ“- À≈—ß„π·π« midline
S angle =  ¡ÿ¡√–À«à“ß transverse plane ¢Õß superior surface ¢Õß S1 °—∫·π« XP ∫π sagittal plane

µ“√“ß∑’Ë 2  · ¥ßº≈¢Õß°“√«‘®—¬„π°“√»÷°…“§√—Èßπ’È‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“°àÕπÀπâ“π’È
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°“√«‘®—¬§√—Èßπ’È∑”°“√«‘®—¬‚¥¬„™â goniometer ·≈– verniere
caliper  ́ ÷Ëß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™âßà“¬ ‰¡à́ —∫´âÕπ·≈–¡’§«“¡·¡àπ¬”
∑”„Àâ°“√»÷°…“„π§√—Èßπ’È„™â‡«≈“·≈–§à“„™â®à“¬„π°“√«‘®—¬
‰¡à¡“°π—°‡¡◊ËÕ‡∑’¬∫°—∫°“√»÷°…“Õ◊ËπÊ ∑’Ë∑”°“√«‘®—¬‚¥¬°“√
∂à“¬¿“æ√—ß ’À√◊Õ°“√„™â§Õ¡æ‘«‡µÕ√å™à«¬«—¥ °“√«—¥§«“¡ Ÿß
(H) ¢Õß pedicle „π°“√»÷°…“§√—Èßπ’È °”Àπ¥„Àâ §«“¡ Ÿß §◊Õ
√–¬–∑“ß®“° superior border ¢Õ∫∫π¢Õß S1 foramen ‰ª¬—ß
superior surface ¢Õß body ¢Õß S1 º≈°“√«‘®—¬æ∫«à“¡’§à“‡©≈’Ë¬
24.6+2.1 ¡¡. ́ ÷Ëß¡’§à“¡“°°«à“°“√»÷°…“¢Õß Ozerk O ·≈–§≥–2

‡°◊Õ∫ª√–¡“≥ 2 ‡∑à“ ·µà¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß
Ebraheim ·≈–§≥–2 ´÷Ëß∑”°“√»÷°…“∂÷ß 2 §√—Èß ‡°’Ë¬«°—∫
 —≥∞“π«‘∑¬“¢Õß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1
¥—ß· ¥ß„πµ“√“ß∑’Ë 1

°“√»÷°…“∑’Ëºà“π¡“π—°«‘®—¬À≈“¬∑à“π‰¥â„Àâ§”®”°—∫§«“¡
¢Õß§«“¡¬“«À√◊Õ§«“¡≈÷°¢Õß pedicle ‰«â¡“°¡“¬·µà‡ªìπ
°“√»÷°…“∑’Ë°√–∑”„π°√–¥Ÿ°Õ° (thoracic) ·≈–°√–¥Ÿ°‡Õ«
(lumbar) ¥—ß∑’Ë°≈à“«‰«â¢â“ßµâπ«à“°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫‡ªìπ°√–¥Ÿ°
∑’Ë¡’§«“¡·µ°µà“ß®“°°√–¥Ÿ° à«πÕ◊ËπÊ ®÷ß‰¥â°”Àπ¥π‘¬“¡¢Õß
§«“¡¬“«À√◊Õ§«“¡≈÷°¢Õß pedicle (pedicular depth) §◊Õ
§«“¡¬“«À√◊Õ§«“¡≈÷°®“°µ”·Àπàß∑’Ë Õ¥ °√Ÿ‡¢â“ (entrance
point)  ́ ÷Ëßµ”·Àπàßπ’È§◊Õ®ÿ¥∑’ËµË”°«à“·≈–¢â“ßµàÕ inferior tip ¢Õß
articular process ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 (®ÿ¥ X) ∂÷ß
promontory (P) ´÷Ëß°“√«—¥„π§√—Èßπ’È¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“
¢Õß Ozerk O ·≈–§≥–2

°“√ºà“µ—¥„ à °√Ÿ∫√‘‡«≥°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1 ‚¥¬
ª√“»®“°°“√∑”Õ—πµ√“¬µàÕ‚§√ß √â“ß¢â“ß‡§’¬ßπ—Èπ πÕ°®“°
®–¢÷ÈπÕ¬Ÿà°—∫°“√∑√“∫§«“¡ Ÿß §«“¡≈÷°·≈–§«“¡°«â“ß¢Õß
pedicle ·≈â« ∑‘»∑“ß¢Õß°“√„ à °√Ÿ¬—ß‡ªìπ ‘Ëß ”§—≠∑’Ë§«√
π”¡“æ‘®“√≥“√à«¡¥â«¬ °“√»÷°…“§√—Èßπ’Èæ∫«à“ °√Ÿ§«√¡’∑‘»∑“ß
‡©’¬ß‡¢â“∑“ß¥â“π„π (inward) 37.08+3.2 Õß»“ ·≈–‡©’¬ß¢÷Èπ
°—∫·π«√–π“∫ (horizontal plane) 16.66+4.72 Õß»“ ´÷Ëß‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫°“√»÷°…“¢Õß Louis R4, Peretti ·≈–§≥–6 ·≈–
Ozerk O ·≈–§≥–2 æ∫«à“∑‘»∑“ß‡©’¬ß‡¢â“¢Õß °√Ÿ∑”¡ÿ¡
„°≈â‡§’¬ß°—∫°“√»÷°…“∑’Ëºà“π¡“ ·≈– “¡“√∂∫Õ°§à“Õß»“
‰¥â‡ªìπµ—«‡≈¢ ∑’Ë·πàπÕπ ·µà¡ÿ¡‡ß¬¢Õß °√Ÿ‡¡◊ËÕ‡∑’¬∫°—∫·π«
√–π“∫ (horizontal plane) ¡’§à“„°≈â‡§’¬ß°—π

Ebraheim ·≈–§≥–7,8 ·≈– Olsewski ·≈–§≥–10 æ∫
§«“¡ ·µ°µà“ß¢Õß pedicle „π°√–¥Ÿ°√–¥—∫Õ°·≈–√–¥—∫‡Õ«
√–À«à“ß‡æ»™“¬·≈–‡æ»À≠‘ß ·µà°“√»÷°…“„π pedicle ¢Õß
°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫ ™‘Èπ∑’Ë 1 ∑’Ëºà“π¡“‰¡à¡’√“¬ß“π§«“¡
·µ°µà“ß√–À«à“ß‡æ»∑—Èß Õß °“√»÷°…“„π§√—Èßπ’Èæ∫§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p< 0.05) ¢Õß§«“¡ Ÿß §«“¡°«â“ß
·≈–§«“¡≈÷°¢Õß pedicle ¢Õß°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫™‘Èπ∑’Ë 1

√–À«à“ß‡æ»∑—Èß Õß ®÷ß∂◊Õ‡ªìπ¢âÕ¡Ÿ≈∑’Ë¡’§«“¡ ”§—≠Õ¬à“ß¡“°
 ”À√—∫·æ∑¬å‡æ◊ËÕ„™â‡ªìπ¢âÕ§«√√–«—ß„π°“√ºà“µ—¥√—°…“„π
ºŸâªÉ«¬‡æ»À≠‘ß·≈–™“¬∑’Ë¡’§«“¡·µ°µà“ß°—π¢Õß —≥∞“π«‘∑¬“
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