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À≈—°°“√·≈–‡Àµÿº≈:  —≥∞“π«‘∑¬“¢Õß pedicle „π°√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«¡’§«“¡ ”§—≠µàÕ°“√√—°…“¿“«–°√–¥Ÿ° —πÀ≈—ß
 à«π‡Õ«‰¡à¡—Ëπ§ß¥â«¬°“√ºà“µ—¥„ à °√Ÿ ‡æ◊ËÕªÑÕß°—π¿“«–
Õ—π‰¡àæ÷ßª√– ß§å∑’ËÕ“®‡°‘¥¢÷Èπ°—∫‚§√ß √â“ß¢â“ß‡§’¬ß·≈–
§«“¡‡ ’¬À“¬µàÕ°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«∑’ËµâÕß°“√√—°…“
√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“‡™‘ßæ√√≥π“
 ∂“π∑’Ë∑”°“√»÷°…“: §≈—ß°√–¥Ÿ°¿“§«‘™“°“¬«‘¿“§»“ µ√å
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
°≈ÿà¡µ—«Õ¬à“ß: °√–¥Ÿ° —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 1-5 ®“°‚§√ß
°√–¥Ÿ°§π‰∑¬ ∑’ËÕ¬Ÿà„π§≈—ß°√–¥Ÿ°¢Õß¿“§«‘™“°“¬«‘¿“§-
»“ µ√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à®“°‚§√ß
°√–¥Ÿ° 50 ‚§√ß ‡ªìπ‡æ»™“¬ 29 ™‘Èπ ·≈–®“°‡æ»À≠‘ß
21 ™‘Èπ Õ“¬ÿ√–À«à“ß 35-85 ªï
«‘∏’°“√°“√»÷°…“: «—¥‡ âπºà“»Ÿπ¬å°≈“ß„π·π«√“∫·≈–·π«¥‘Ëß
§«“¡¬“«  µ”·Àπàß pedicle axis point ·≈–  transverse angle
¢Õß°√–¥Ÿ° L1-5 pedicle ∫—π∑÷°·≈–π”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àå
º≈°“√«‘®—¬: °√–¥Ÿ° —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 5 ¡’§à“ horizontal
pedicle diameter ·≈– transverse angle ¡“°∑’Ë ÿ¥ °√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 1 ¡’§à“ vertical pedicle diameter ·≈–
sagittal angle ¡“°∑’Ë ÿ¥ §à“ pedicle length ¡’§à“¡“°∑’Ë ÿ¥∑’Ë
°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 3 µ”·Àπàß pedicle axis point „π
°√–¥Ÿ° à«π‡Õ«™‘Èπ∑’Ë 1-4 Õ¬Ÿà‡Àπ◊ÕµàÕ midtransverse process
·≈– L5 æ∫«à“Õ¬Ÿà„µâµàÕ midtransverse process æ∫§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05) „π‡æ»À≠‘ß
·≈–‡æ»™“¬„π§à“ horizontal ·≈– vertical diameter √«¡∑—Èß
§à“§«“¡¬“«¢Õß pedicle ·µà‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘„π‡æ»™“¬·≈–‡æ»À≠‘ß„π§à“ pedicle axis
point ·≈– transverse angle

Background: A detail knowledge of the lumbar pedicle

morphology is necessary for the treatment of lumbar

instability by spinal fusion with posterior spinal fusion in

order to avoid risk complication with adjacent vital

structure and  fracture of pedicle cortex.

Objective: To determine the morphological parameters of

the lumbar 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 L1-5 pedicles from Thai

skeletons, 29 males and 21 females between 35 and 85

years of age.

Material and Methods:  Horizontal and vertical pedicle

diameter, pedicle length, pedicle axis point and transverse

angle of L1-5 pedicle were determined and recorded.

Results: Results show that the largest horizontal pedicle

diameter and transverse angle were found at L5 vertebra.

The vertical pedicle diameter and sagittal angle were found

at L1 vertebra. The longest pedicle was L3 vertebra. L1-

L4 pedicle axis point were found superior to the

midtrasverse process while L5 pedicle axis point was found

inferior to the midtransverse process. Difference in  hori-

zontal and vertical pedicle diameter and pedicle length

between male and female were found to be statistically

significant, whereas pedicle axis point and transverse angle

were not different between two groups.

Conclusion: Morphological parameters of the L1-5

lumbar pedicle provide the useful information for treatment

of lumbar instability by spinal fusion The present study
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 √ÿª: ¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“ —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 1-5 π’È „™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫·æ∑¬å„π°“√
ºà“µ—¥√—°…“°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«  ‡π◊ËÕß®“°°√–¥Ÿ°∑—Èß 5 ™‘Èπ
¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß‡æ»™“¬·≈–‡æ»À≠‘ß„π§à“
horizontal ·≈– vertical diameter ·≈–§à“§«“¡¬“«¢Õß pedicle
·µà‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘„π‡æ»™“¬
·≈–‡æ»À≠‘ß„π§à“ pedicle axis point·≈– transverse angle
§”√À— : lumbar morphology, lumbosacral instability, spinal
fusion

revealed that horizontal and vertical pedicle diameter and

pedicle length were statistically different between male and

female, whereas pedicle axis point and transverse angle

were not different between two groups.

Key words: lumbar morphology, lumbosacral instability,

spinal fusion

∫∑π”

Lumbar segmental instability (LSI) §◊Õ§«“¡º‘¥ª°µ‘∑’Ë
‡°‘¥¢÷Èπ∫√‘‡«≥°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«  “‡Àµÿ‡°‘¥®“°°“√
‡§≈◊ËÕπ·¬°ÕÕ°®“°°—π¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«∑’ËÕ¬Ÿàª√–™‘¥
°—π ‡¡◊ËÕ¡Õß¥â«¬¿“æ∂à“¬√—ß ’®–‡ÀÁπ«à“°√–¥Ÿ° —πÀ≈—ß‰¡à‰¥âÕ¬Ÿà
„π·π«‡¥’¬«°—π‡À¡◊Õπ°√–¥Ÿ° —πÀ≈—ß∑’Ëª°µ‘ À“°°“√‡§≈◊ËÕπ
·¬°ÕÕ°®“°°“√π—Èπ¡“°‡°‘π‰ªÕ“® àßº≈„Àâ‡°‘¥§«“¡
‰¡à¡—Ëπ§ß¢Õß°√–¥Ÿ° —πÀ≈—ß‰¥â1 πÕ°®“°π’È¬—ß¡’π—°«‘™“°“√
À≈“¬∑à“π‰¥â„Àâ§”®”°—¥§«“¡„π·ßà¢Õß°“√‡§≈◊ËÕπ‰À«‚¥¬
À¡“¬∂÷ß Õ“°“√ª«¥À√◊Õ°“√∂¥∂Õ¬„π§«“¡§≈àÕßµ—«¢Õß
°“√‡§≈◊ËÕπ‰À« (flexibility) ·≈–§«“¡·¢Áß·√ß (strength) ́ ÷Ëß‡ªìπ
º≈„ÀâºŸâªÉ«¬‰¡à “¡“√∂¬◊π °â¡ ¬°¢ÕßÀπ—°À√◊Õπ—Ëßπ“πÊ ‰¥â2

 “‡Àµÿ¢Õß lumbar segmental instability  ¡’À≈“¬ “‡Àµÿ
‚¥¬·∫àßÕÕ°‡ªìπ°≈ÿà¡‰¥â¥—ßπ’È2

1. development disorder ‡™àπ Scheuermannûs
kyphosis ·≈– scoliosis

2. inflammatory and infection disorder ‡™àπ ankylosing
spondylitis ·≈– sacroiliitis

3. mechanical disorder ‡™àπ degerative disc disease,
spondylolisthesis, spondylolysis

4. trauma ‡™àπ fracture, ligamentous injury ·≈–
musculoskeletal injury

5. tumors
°“√µ√«®·≈–«‘π‘®©—¬‚√§ lumbar segmental instability

‡æ◊ËÕ·¬°®“°‚√§ª«¥À≈—ß à«π≈à“ßÕ◊ËπÊ ∑”‰¥â‚¥¬„™â«‘∏’°“√
∂à“¬¿“æ√—ß ’‡ª√’¬∫‡∑’¬∫¢âÕµàÕ√–À«à“ß°√–¥Ÿ° 2 ™‘Èπ ‚¥¬„Àâ
ºŸâªÉ«¬·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«·≈–

 à«π‡Õ«µàÕ°—∫°√–‡∫π‡ÀπÁ∫‡™‘ß¡ÿ¡ ‡æ◊ËÕ«‘π‘®©—¬§«“¡º‘¥ª°µ‘
¢Õß°√–¥Ÿ°∑—Èß Õß™‘Èπ À“°æ∫«à“ ¡ÿ¡√–À«à“ß°√–¥Ÿ° —πÀ≈—ß
 à«π‡Õ«∑’ËÕ¬Ÿàª√–™‘¥°—π¡“°°«à“ 11 Õß»“ ∂◊Õ«à“ºŸâªÉ«¬¡’¿“«–
lumbar segmental instability3

°“√√—°…“¿“«– lumbar segmental instability ·≈–
lumbosacral instability ·∫àßÕÕ°‰¥â‡ªìπ 2 ·∫∫§◊Õ

- nonsurgical ºŸâªÉ«¬√âÕ¬≈– 95 ‡≈◊Õ°∑’Ë®–√—°…“¥â«¬
«‘∏’°“√π’È ‰¥â·°à °“√Ωíß‡¢Á¡ (acupuncture) °“√¥—¥¥÷ß°√–¥Ÿ°
(chiropractic) °“√ÕÕ°°”≈—ß°“¬ (exercise) °“√√—∫ª√–∑“π¬“
(medication) °“√√—°…“¥â«¬«‘∏’°“√∑“ß°“¬¿“æ∫”∫—¥ (physical
therapy) ·µàÀ“°°√–¥Ÿ°¡’°“√‡§≈◊ËÕπ¡“°·≈–ª√– ∫§«“¡
≈â¡‡À≈« ·æ∑¬åÕ“®æ‘®“√≥“„™â«‘∏’°“√√—°…“¥â«¬«‘∏’∑’Ë 2 §◊Õ
°“√ºà“µ—¥ (spine surgery)

- surgical «‘∏’°“√π’È·æ∑¬åµâÕß¡’§«“¡√Ÿâ∑’Ë∂àÕß·∑â·≈–
·¡àπ¬”‡°’Ë¬«°—∫ —≥∞“π«‘∑¬“¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«
·≈–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«µàÕ°—∫°√–¥Ÿ°°√–‡∫π‡ÀπÁ∫ √«¡∑—Èß
‚§√ß √â“ßÕ◊ËπÊ ¢â“ß‡§’¬ß ‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ßµàÕ°“√∑”Õ—πµ√“¬
µàÕ‚§√ß √â“ßπ—ÈπÊ «‘∏’°“√∑’Ë·æ∑¬åπ‘¬¡„™â§◊Õ°“√∑” posterior
spinal fusion ´÷Ëßªí®®ÿ∫—π°”≈—ß‡ªìπ∑’Ëπ‘¬¡„π À√—∞Õ‡¡√‘°“‡ªìπ
Õ¬à“ß¡“° ‚¥¬·æ∑¬å„™â°“√ Õ¥ °√Ÿºà“π∑“ß pedicle ¢Õß
°√–¥Ÿ° —πÀ≈—ß (transpedicular fixation) „π°√–¥Ÿ°™‘Èπ∑’Ë¡’°“√
‡§≈◊ËÕπ ™‘Èπ∑’ËÕ¬Ÿà‡Àπ◊Õ·≈–≈à“ßµàÕ°√–¥Ÿ° —πÀ≈—ß∑’Ë‡§≈◊ËÕπ·¬°π’È
‡æ◊ËÕ®—¥„Àâ°√–¥Ÿ° —πÀ≈—ß°≈—∫‡¢â“∑’Ë·≈–¬÷¥µ√÷ß„Àâ¡’§«“¡¡—Ëπ§ß

°“√„ à °√Ÿºà“π pedicle ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ« ®”‡ªìπ
µâÕß¡’§«“¡√ŸâÕ¬à“ß∂àÕß·∑â‡°’Ë¬«°—∫ —≥∞“π«‘∑¬“ (morphology)
¢Õß°√–¥Ÿ°™‘Èππ—ÈπÊ  ‡π◊ËÕß®“°À“°„ à °√Ÿ„πµ”·Àπàß ∑‘»∑“ß
·≈–¢π“¥∑’Ëº‘¥ Õ“®∑”„Àâ‡°‘¥º≈·∑√°´âÕπ∑’Ë‰¡àæ÷ßª√“√∂π“‰¥â

π—°«‘®—¬À≈“¬∑à“π‰¥â»÷°…“ —≥∞“π«‘∑¬“¢Õß pedicle
„π°√–¥Ÿ° —πÀ≈—ß à«π‡Õ« ‚¥¬„™â°“√∂à“¬¿“æ√—ß ’3,9 ∫“ß∑à“π
„™â°“√«—¥¥â«¬ calipers ·≈– goniometers5-8, 10-13
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• —≥∞“π«‘∑¬“¢Õß pedicles ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«„π§π‰∑¬

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

«— ¥ÿ·≈–«‘∏’°“√

‡°Á∫¢âÕ¡Ÿ≈®“°°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«µ—Èß·µà L1-L5 ®“°
‚§√ß°√–¥Ÿ°®”π«π 50 ‚§√ß (‡æ»™“¬ 29 ‚§√ß·≈– ‡æ»À≠‘ß
21 ‚§√ß) √«¡∑—ÈßÀ¡¥ 250 ™‘Èπ Õ“¬ÿ√–À«à“ß 35-85 ªï ®“°
§≈—ß°√–¥Ÿ°¢Õß¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ‚¥¬„™â vernire caliper ·≈– goniometer
‚¥¬¡’«‘∏’°“√¥—ßπ’È

1. «—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß pedicle „π·π«√“∫
(horizontal) ·≈–·π«µ—Èß (vertical) ‚¥¬«—¥®“°∫√‘‡«≥∑’Ë·§∫∑’Ë ÿ¥
¢Õß pedicle isthmus (√Ÿª∑’Ë 1 ·≈– 2)

2. «—¥§«“¡¬“« (length) ¢Õß pedicle ‚¥¬«—¥®“°
√Õ¬µàÕ√–À«à“ß superior facet ·≈– transverse process ∑“ß
¥â“πÀ≈—ß‰ª¬—ß anterior cortex ¢Õß vertebral body µ“¡·π« L
‚¥¬ºà“π pedicle axis (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 1 °“√«—¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß pedicle „π·π«√“∫
(horizontal)

√Ÿª∑’Ë 2 °“√«—¥‡ âπºà“»Ÿπ¬å°≈“ß¢Õß pedicle „π·π«µ—Èß
(vertical)

√Ÿª∑’Ë 3 °“√«—¥§«“¡¬“«¢Õß pedicle

3. À“µ”·Àπàß Pedicle Axis Point „π transverse plane
‚¥¬≈“°‡ âπ ‡√‘Ë¡µâπ®“°√Õ¬µàÕ√–À«à“ß  superior facet ·≈–
transverse  process ‰ª¬—ß  anterior cortex ¢Õß vertebral body
‚¥¬ºà“π center ¢Õß pedicle axis ·≈–„π sagittal plane ≈“°
‡ âπ®“°°÷Ëß°≈“ß¢Õß vertical pedicle diameter ‰ª®√¥¢Õ∫Àπâ“
¢Õß body ‚¥¬ºà“π center ¢Õß pedicle axis ®“°π—ÈπÀ“®ÿ¥µ—¥
¢Õß‡ âπ∑—Èß Õß µ”·Àπàß∑’Ëµ—¥°—π§◊Õ pedicle axis point (PP)
´÷ËßÕ¬Ÿà√–À«à“ß superior facet ·≈– transverse process
°“√√–∫ÿµ”·Àπàß¢Õß pedicle axis point ∑”‰¥â‚¥¬«—¥√–¬–∑“ß
®“°‡ âπºà“π°÷Ëß°≈“ß¢Õß transverse process (midtransverse
process) ‰ª∂÷ßµ”·Àπàß¢Õß pedicle axis point (√Ÿª∑’Ë 4)

√Ÿª∑’Ë 4 °“√«—¥ pedicle axis point
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4. «—¥ transverse pedicles angle (T) ‚¥¬«—¥¡ÿ¡
√–À«à“ß‡ âπ∑’Ë≈“°¢π“π°—∫ vertebral midline ·≈–‡ âπ∑’Ë≈“°
ºà“π pedicle axis (√Ÿª∑’Ë 5)

®“°π—Èππ”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àåº≈¥â«¬ Studentûs t-test.

ºà“π»Ÿπ¬å°≈“ß„π·π«√–π“∫πâÕ¬∑’Ë ÿ¥ (™“¬ 8.3 ¡¡. À≠‘ß 7.3
¡¡.) ·≈– L5 ¡’‡ âπºà“π»Ÿπ¬å°≈“ß„π·π«√–π“∫¡“°∑’Ë ÿ¥ (™“¬
18.8 ¡¡. À≠‘ß 17.2 ¡¡.)

Vertical pedicle diameter (H) (µ“√“ß∑’Ë 2) ¡’§à“≈¥≈ß®“°
L1-L4 ∑—Èß„π‡æ»™“¬·≈–‡æ»À≠‘ß ·µàæ∫«à“ vertical diameter
¢Õß L5 ∑—Èß„π‡æ»™“¬·≈–‡æ»À≠‘ß (™“¬ 14 ¡¡. À≠‘ß 13.6
¡¡.) ¡’¢π“¥„À≠à°«à“ L4 (™“¬ 13.7 ¡¡. À≠‘ß 12.8 ¡¡.)

√Ÿª∑’Ë 5 °“√«—¥ transverse angle

º≈°“√«‘®—¬

°“√«‘®—¬§√—Èßπ’È ∑”°“√«—¥§à“‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß pedicle
„π·π«√“∫ (horizontal) ·≈–·π«µ—Èß (vertical) §«“¡¬“« (length)
µ”·Àπàß pedicle axis point (PP) ·≈– transverse pedicles angle
(T) ¢Õß°√–¥Ÿ° L1-L5 pedicle „π‡æ»™“¬®”π«π 29 ‚§√ß
·≈–‡æ»À≠‘ß 21 ‚§√ß (√«¡ 250 ™‘Èπ) ‚¥¬æ∫§«“¡·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) √–À«à“ß‡æ»™“¬·≈–
‡æ»À≠‘ß „π§à“‡ âπºà“π»Ÿπ¬å°≈“ß∑—Èß·π« horizontal ·≈–
vertical ·≈–§«“¡¬“« ·µà‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘¢Õß§à“ transverse angle √–À«à“ß‡æ»∑—Èß Õß

Pedicle diameter and length
Horizontal pedicle diameter (W) (µ“√“ß∑’Ë 1) ®–¡’§à“

‡æ‘Ë¡¢÷Èπ®“° L1-L5 ∑—Èß„π‡æ»™“¬·≈–‡æ»À≠‘ß ‚¥¬ L1 ¡’‡ âπ

L1 M29 8.3+1.3 5.3-10.1
F21 7.3+1.5 4.3-10.2

L2 M29 8.3+1.3 6.2-11.8
F21 7.6+09 5-7.7.0

L3 M29 9.7+1.8 6.3-13.3
F21 8.5+1.2 6.2-10.5

L4 M29 12.7+2.1 8.9-17.7
F21 11.4+2.4 7.5-16.7

L5 M29 18.8+3.2 11.4-25.6
F21 17.2+3.5 9.5-23.0

µ“√“ß∑’Ë 1 Horizontal pedicle diameter (W)

Level N Mean+SD Range

µ“√“ß∑’Ë 2 Vertical pedicle diameter (H)

Level N Mean+SD Range
L1 M29 16.1+1.4 14.0-19.2

F21 15+1.3 12.1-16.8
L2 M29 14.7+1.2 10-18.9

F21 14+0.9 12.3-17.6
L3 M29 14.7+1.7 11.9-15.3

F21 13.8+1.3 11.5-16.7
L4 M29 13.7+1.2 10.7-15.9

F21 12.8+1.2 9.9-15.8
L5 M29 14+1.6 11.0-17.0

F21 13.6+2.2 11.1-20.0

Pedicle length (L) (µ“√“ß∑’Ë 3)  ¡’§à“∑—Èß‡æ‘Ë¡¢÷Èπ®“° L1-L3
·≈–≈¥≈ß„π L4-L5 ∑—Èß„π‡æ»À≠‘ß·≈–‡æ»™“¬ §«“¡¬“«¢Õß
pedicle ∑’Ë¡“°∑’Ë ÿ¥§◊Õ L3  (™“¬ 52 ¡¡. À≠‘ß 49.7 ¡¡.)

Pedicle Axis Point
pedicle axis point ¢Õß L1 æ∫«à“Õ¬Ÿà‡Àπ◊ÕµàÕ midtransverse

process 1.5 ¡¡ „π‡æ»™“¬·≈– 0.8 ¡¡. „π‡æ»À≠‘ß √–¥—∫
L2 „π‡æ»™“¬Õ¬Ÿà‡Àπ◊Õ midtransverse process 0.4 ¡¡. ·µà
„π‡æ»À≠‘ßÕ¬Ÿà„µâµàÕ midtransverse process 0.3 ¡¡. √–¥—∫

µ“√“ß∑’Ë 3 Pedicle length (L)

L1 M29 47.7+4.8 37.4-54.5
F21 44.7+4.6 37.6-51.4

L2 M29 51.3+2.7 45.7-57.5
F21 49.1+3.4 41.6-55.3

L3 M29 52.0+2.9 46.3-57.9
F21 49.7+2.0 44.0-53.4

L4 M29 49.4+3.4 40.7-56.8
F21 47.7+2.5 40.5-52.0

L5 M29 48.5+2.7 43.6-55.1
F21 46.6+3.0 40.9-51.9

Level N Mean+SD Range
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• —≥∞“π«‘∑¬“¢Õß pedicles ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«„π§π‰∑¬

L3  Õ¬Ÿà‡Àπ◊ÕµàÕ midtransverse process 0.1 ¡¡ „π‡æ»™“¬
·≈– 0.3 ¡¡. „π‡æ»À≠‘ß√–¥—∫ L4  Õ¬Ÿà‡Àπ◊ÕµàÕ midtransverse
process 0.1 ¡¡ „π‡æ»™“¬·≈– 0.7 ¡¡. „π‡æ»À≠‘ß √–¥—∫
L5  Õ¬Ÿà„µâµàÕ midtransverse process  0.5 ¡¡ „π‡æ»™“¬·≈–
0.04 ¡¡. „π‡æ»À≠‘ß (µ“√“ß∑’Ë 4)

Pedicle Angle
Pedicle angle „π transverse plane ¡’§à“‡æ‘Ë¡¢÷Èπ®“°

L1-L5 ∑—Èß„π‡æ»™“¬·≈–‡æ»À≠‘ß (µ“√“ß∑’Ë 5)

°“√»÷°…“§√—Èßπ’Èæ∫«à“¢π“¥¢Õß horizontal diameter „π™“«
‡Õ‡™’¬·≈–¬ÿ‚√ª¡’§à“„°≈â‡§’¬ß°—π ∑—Èßπ’ÈÕ“®‡°‘¥®“°ªí®®ÿ∫—π
™“«‡Õ‡™’¬¡’¢π“¥√Ÿª√à“ß∑’Ë„À≠à¢÷Èπ„°≈â‡§’¬ß°—∫™“«¬ÿ‚√ª
°“√»÷°…“§√—Èßπ’Èæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
√–À«à“ß‡æ»™“¬·≈–‡æ»À≠‘ß‡À¡◊Õπ°—∫°“√»÷°…“¢Õß
Olsewski ·≈–§≥–Õ’°¥â«¬4 °“√»÷°…“°√–¥Ÿ° —πÀ≈—ß√–¥—∫ L1
æ∫«à“¡’¢π“¥‡≈Á°∑’Ë ÿ¥ª√–¡“≥ 4 ¡‘≈≈‘‡¡µ√ ¥—ßπ—Èπ¢π“¥¢Õß
 °√Ÿ ”À√—∫§π‰∑¬§«√‡≈◊Õ°„™â¢π“¥ 5- ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕªÑÕß°—π
§«“¡‡ ’¬À“¬µàÕ pedicle ·≈–‚§√ß √â“ß¢â“ß‡§’¬ßÕ◊ËπÊ

®“°°“√»÷°…“¢Õß Pal G P ·≈– Routal R V12 „πªï 1987
 —ß‡°µæ∫«à“„π°√–¥Ÿ° —πÀ≈—ß à«πÕ°∑’Ë¡’°“√‚§âß‡«â“∑“ß
¥â“πÀπâ“ πÈ”Àπ—°®–∂à“¬‡∑®“° à«πÀ≈—ß‰ª¬—ß à«πÀπâ“¢Õß
column ·≈–„π°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«∑’Ë¡’‚§âß‡«â“∑“ß¥â“πÀ≈—ß
πÈ”Àπ—°®–∂à“¬‡∑®“° à«πÀπâ“¢Õß vertebral column ‰ª¬—ß
neural arch ¥—ßπ—Èπ„π°√–¥Ÿ°√–¥—∫‡Õ« ®–¡’°“√∂à“¬πÈ”Àπ—°®“°
∑“ß¥â“πÀπâ“‰ª¬—ß¥â“πÀ≈—ß¢Õß column „π∑‘»∑“ß∑’Ëµâ“π°—∫
·√ß‚πâ¡∂à«ß¢Õß‚≈° ´÷Ëßµ√ß¢â“¡°—∫∑‘»∑“ß°“√‡Õ’¬ß¢Õß
pedicle °“√∂à“¬‡∑πÈ”Àπ—°®“° body ‰ª¬—ß lamina „π L5 ®÷ß
¡’∑‘»¢÷Èπ¥â“π∫π (upward) ́ ÷Ëßµâ“π°—∫·√ß‚πâ¡∂à«ß‚¥¬ºà“π∑“ß
pedicle ´÷ËßµâÕß¡’§«“¡·¢Áß·√ßÕ¬à“ß¡“° ®“°§”Õ∏‘∫“¬
¥—ß°≈à“«®÷ß “¡“√∂ √ÿª‰¥â«à“‡Àµÿ„¥ pedicle ¢Õß L5 ®÷ß¡’¢π“¥
„À≠à∑’Ë ÿ¥

Vertical pedicle diameter °“√«‘®—¬„π§√—Èßπ’Èæ∫«à“§à“
vertical pedicle diameter  ¡’§à“„°≈â‡§’¬ß°—∫°“√»÷°…“∑’Ëºà“π¡“
·≈–¡’·π«‚πâ¡≈¥≈ß®“° L1-L4 ·≈â«‡æ‘Ë¡¢÷ÈπÕ’°§√—Èß∑’Ë L5 ´÷Ëß
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Olsewski4, Hou5 ·≈– Marchesi8

æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¢Õß§à“ vertical
pedicle diameter „π°“√»÷°…“§√—Èßπ’È‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß
Olsewski ·≈–§≥–4

Davis P R (1955) ∑”°“√»÷°…“ thoracolumbar mortice
joint (a complex zygapophyseal joint) ´÷Ëß‡ªìπ‚§√ß √â“ß∑’ËµâÕß
∂à“¬πÈ”Àπ—°®“°°√–¥Ÿ° —πÀ≈—ß à«πÕ°´÷Ëß¡’°“√‡§≈◊ËÕπ‰À«πâÕ¬
(immobile) ‰ª¬—ß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«´÷Ëß¡’°“√‡§≈◊ËÕπ‰À«¡“°
º≈°“√»÷°…“æ∫«à“¢âÕµàÕ¡’°“√‡ √‘¡§«“¡·¢Áß·√ß¡“°¢÷Èπ
‡æ◊ËÕ√Õß√—∫·√ß°¥∑’Ëºà“π¡“¬—ß¢âÕµàÕ¥—ß°≈à“« ¥—ßπ—Èπ®÷ß “¡“√∂
Õ∏‘∫“¬‰¥â«à“ L1 ¡’¢π“¥¢Õß vertical pedicle diameter ¡“°∑’Ë ÿ¥
‡æ◊ËÕ√Õß√—∫πÈ”Àπ—°π—Ëπ‡Õß

Pedicle length æ∫«à“§à“ pedicle length ¢Õß°√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«¢Õß°“√»÷°…“§√—Èßπ’È·≈–°“√»÷°…“∑’Ëºà“π¡“
¡’§à“¡“°∑’Ë ÿ¥∑’Ë°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«™‘Èπ∑’Ë 3 °“√»÷°…“¢Õß
Olsewski ·≈–°“√»÷°…“§√—Èßπ’Èæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß‡æ»À≠‘ß·≈–‡æ»™“¬

µ“√“ß∑’Ë 4 Pedical Axis Point (PP)

L1 M29 1.5+1.6 -1.0 -5.6
F21 0.7+1.3 -2-3.5.0

L2 M29 0.3+1.3 -1.8-5.2
F21 -0.3+0.9 -4.0-2.3

L3 M29 0.1+1.7 -4.2-4.1
F21 0.3+1.9 -3.3 -5.6

L4 M29 0.1+1.5 -2.3-4.0
F21 0.7+1.3 -1.3-3.8

L5 M29 0.5+1.9 -6.5-2.4
F21 -0.04+1.4 -2.8-2.1

Level N Mean+SD Range

µ“√“ß∑’Ë 5 Transverse angle (T)

L1 M29 15.9+3.2 9.3-22
F21 14.0+3.2 9-3.20

L2 M29 16.0+4.0 9.3- 28.5
F21 15.8+2.6 12.5- 21

L3 M29 16.3+3.2 9.5-23
F21 16.2+4.5 11.5-26

L4 M29 18.3+3.6 11.8-26.3
F21 17.6+4.0 11.5-26

L5 M29 21.4+5.9 10.3-39.5
F21 22.5+5.2 14.8-33.5

Level N Mean+SD Range

Õ¿‘ª√“¬º≈

Horizontal pedicle diameter ‡ª√’¬∫‡∑’¬∫§à“
horizontal pedicle diameter ¢Õß°“√»÷°…“§√—Èßπ’È·≈–°“√»÷°…“
°àÕπÀπâ“π’È æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß‰ª„π∑“ß‡¥’¬«°—π §◊Õ
¡’§à“‡æ‘Ë¡¢÷Èπ®“° L1-L5 Mitra ·≈–§≥–´÷Ëß∑”°“√»÷°…“„π
ªï 2002 „Àâ¢âÕ —ß‡°µ«à“ horizontal pedicle diameter ¢Õß™“«
‡Õ‡´’¬¡’¢π“¥‡≈Á°°«à“™“«¬ÿ‚√ª ·µà°“√»÷°…“µàÕ¡“·≈–
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æ‘™™“π’¬å ®√‘¬æß»å ·≈–§≥– Pitchanee Jariyapong, et al.

Current study L1 7.86+1.49 15.6+1.28 46.5+4.89 1.19+1.52 15.2+3.31
L2 7.58+1.41 14.4+1.56 50.4+3.17 0.1+1.46 16+3.43
L3 9.23+1.72 14.3+1.17 51+2.82 0.21+17.8 16.3+3.78
L4 12.2+2.27 13.3+1.41 48.7+3.2 0.37+1.44 18+3.78
L5 18.1+3.39 13.8+1.88 47.7+2.95 -0.3+1.72 21.9+5.57

Hou L1 7.0+1.2 15.8+1.4 49.5+3.4 ND ND
L2 7.4+1.3 15.1+1.5 49.7+3.4 ND ND
L3 9.2+1.6 14.7+1.6 49.4+3.4 ND ND
L4 10.5+1.8 15.0+2.2 47.3+3.4 ND ND
L5 12.9+2.7 19.8+3.7 43.6+4.4 ND ND

Olsewski L1 8.2+2.3 16.4+1.7 43.3+2.6 ND 6+2
L2 8.4+2.1 15.4+1.5 45.0+3.3 ND 6+2
L3 10.2+2.5 15.4+1.6 46.7+3.5 ND 6+2
L4 13.2+2.5 15.4+2.0 47.3+3.5 ND 7+2
L5 20.1+3.7 16.6+2.5 44.0+3.9 ND 7+4

Marchesi L1 7.1+1.5 15.4+1.5 17.1+2.0 ND 8.5+2.6
L2 7.9+1.4 15.0+1.2 17.2+1.9 ND 9.6+3.2
L3 9.6+1.4 14.6+1.3 17.5+2.3 ND 12.3+3.0
L4 13.4+2.2 14.5+1.5 17.0+1.9 ND 16.0+2.7
L5 18.8+3.0 15.2+1.9 19.1+2.9 ND 27.0+3.9

Ebraheim L1 7.45 14.05 47.6 3.9s 25.35
L2 8.15 14 48.6 2.75s 27.15
L3 9.75 13.85 47.9 1.35i 29.25
L4 12.65 12.75 49.25 0.5i 33.3
L5 17.95 11.4 48.3 1.45i 40.1

Kadioglu L1 6.4+2.0 14.2+1.3 42.7+3.2 ND 9.0+2.8
L2 6.6+2.3 14.2+2.9 42.5+3.1 ND 11.3+2.7
L3 8.6+3.8 13.1+2.4 41.6+2.7 ND 12.2+4.4
L4 10.8+3.3 13.0+2.1 41.3+3.1 ND 11.2+3.9
L5 12.4+2.4 13.2+1.6 40.8+2.4 ND 12.6+3.7

S =  superior       I =  inferior        ND =  No Data

µ“√“ß∑’Ë 6 ‡ª√’¬∫‡∑’¬∫°“√«—¥§à“ parameter µà“ßÊ ¢Õß°“√»÷°…“§√—Èßπ’È°—∫°“√»÷°…“∑’Ëºà“π¡“

study parameter
W H L PP T

Pedicle Axis Point „π°“√»÷°…“§√—Èßπ’È°”Àπ¥µ”·Àπàß
¢Õß pedicle axis point §◊Õ ®ÿ¥∑’Ë‡°‘¥®“°°“√µ—¥°—π¢Õß‡ âπ∑’Ë
≈“°„π transverse plane ‚¥¬≈“°‡ âπ‡√‘Ë¡µâπ®“°√Õ¬µàÕ
√–À«à“ß superior facet ·≈– transverse process ‰ª¬—ß
anterior cortex ¢Õß vertebral body ‚¥¬ºà“π center ¢Õß pedicle
axis ·≈–‡ âπ∑’Ë≈“°„π sagittal plane ‚¥¬≈“°®“°°÷Ëß°≈“ß

¢Õß vertical pedicle diameter ‰ª®√¥¢Õ∫Àπâ“¢Õß body  ‚¥¬
ºà“π center ¢Õß pedicle axis °“√À“µ”·Àπàß pedicle axis
point π’È ∑”‰¥â‚¥¬«—¥√–¬–∑“ß®“°‡ âπºà“π°÷Ëß°≈“ß¢Õß
transverse process (midtransverse process) ‰ª∂÷ßµ”·Àπàß¢Õß
pedicle axis point µ”·Àπàß¢Õß pedicle axis point π’È ‡ªìπ°“√
À“µ”·Àπàß∑’Ë‡À¡◊Õπ°—∫°“√«‘®—¬¢Õß Ebraheim ·µà„π°“√»÷°…“
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• —≥∞“π«‘∑¬“¢Õß pedicles ¢Õß°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«„π§π‰∑¬

§√—Èßπ’È¡’§à“πâÕ¬°«à“ „π§π‰∑¬µ”·Àπàß¢Õß pedicle axis point
∑’ËµË”°«à“ midtransverse process ®–æ∫„π°√–¥Ÿ° —πÀ≈—ß√–¥—∫
L5 ·µà°“√»÷°…“¢Õß Ebraheim æ∫‰¥âµ—Èß·µà°√–¥Ÿ°√–¥—∫ L4
°“√»÷°…“¢Õß Hou ·≈– Mitra „™â«‘∏’°“√À“µ”·Àπàß¢Õß
pedicle axis point ∑’Ëµà“ß°—∫°“√»÷°…“§√—Èßπ’È ·≈–‰¡à “¡“√∂
√–∫ÿµ”·Àπàß¢Õß pedicle axis point ‡ªìπµ—«‡≈¢‰¥â ‡æ’¬ß·µà
 “¡“√∂∫Õ°‰¥â‡ªìπæ◊Èπ∑’Ë (Zone) ®÷ß¡’§«“¡≈–‡Õ’¬¥πâÕ¬°«à“
°“√»÷°…“§√—Èßπ’È·≈–‰¡à “¡“√∂π”¡“‡ª√’¬∫‡∑’¬∫°—π‰¥â

§«“¡ª≈Õ¥¿—¬„π°“√ºà“µ—¥„ à °√ŸπÕ°®“°°“√∑√“∫
µ”·Àπàß¢Õßµ”·Àπàß∑’Ë Õ¥ °√Ÿ‡¢â“ Ÿà pedicle ·≈â« ¬—ßµâÕß
§”π÷ß∂÷ß∑‘»∑“ß¢Õß °√Ÿ¥â«¬ °“√»÷°…“§√—Èßπ’È·≈–°“√»÷°…“
∑’Ëºà“π¡“æ∫«à“§à“ transverse angle ¡’§à“‡æ‘Ë¡¢÷Èπ®“° L1-L5
∑ÿ°Ê °“√»÷°…“ °“√»÷°…“ transverse angle ∑’Ë∑”¥â«¬°“√
∂à“¬¿“æ√—ß ’ (Olsewski ·≈– Marchesi) æ∫«à“¡’§à“πâÕ¬°«à“
°“√«—¥‚¥¬„™â vernier caliper Õ¬à“ß‡ÀÁπ‰¥â™—¥‡®π °“√»÷°…“
§√—Èßπ’È·≈–°“√»÷°…“¢Õß Mitra æ∫«à“¡’§à“„°≈â‡§’¬ß°—π
‡π◊ËÕß®“°‡ªìπ°“√«‘®—¬„π™“«‡Õ‡™’¬  ́ ÷ËßπâÕ¬°«à“°“√»÷°…“¢Õß
Ebraheim ´÷Ëß∑”«‘®—¬„π™“«¬ÿ‚√ª7

 √ÿª

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’Èæ∫§à“ horizontal ·≈–
vertical pedicle diameter §à“ pedicle length „π‡æ»™“¬·≈–
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