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A8N19N9ANEN: AL umﬂuﬂnmﬂuuuqmmm LLL!'JL'N
ANNEND AL pedicle axis point WA transverse angle
WANNTEAN L1-5 pedicle uuwmmvmﬂmmimmmm
Nam‘mw nIzen RIS fJuL@"J’Tju‘VI 5 Nﬂ’] horizontal
pedicle dlameter WAz transverse angle mrm A niean
“UNAY QuL@Q‘Hu‘V] 1 fA" vertical pedicle d|ameter waz
sagittal angle N’m‘w m m pedicle length Nmm’m‘ﬂ m‘Vl
nszen RIVIS; quL@fmu‘w 3 ANLVIL pedicle axis point Tu
nIgen faumeum 1-4 faﬂmu@m midtransverse process
wae Lb ‘W‘]_I'J’mgimmfﬂ midtransverse process WLAINN
unnaAvateilide "Aune 85 (P < 0.05) luweAnds
wazwAgna AN horizontal WA vertical diameter mw%q
ANANNEN2T8Y pedicle WA MWLAMNLANA19DE9H
el AN DF IWAT S LAINANTIN TWAN pedicle axis
point LAY transverse angle
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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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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
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Lumbar segmental instability (LSI) AAuARLNGR
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1. development disorder t44 Scheuermann’s
kyphosis LLAZ scoliosis

2. inflammatory and infection disorder L1 ankylosing
spondylitis LA sacroiliitis

3. mechanical disorder i1 degerative disc disease,
spondylolisthesis, spondylolysis

4. trauma Wi fracture, ligamentous injury LAY
musculoskeletal injury

5. tumors

nnIRaLazIiaaalsn lumbar segmental instability
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- nonsurgical gilaeFasas 95 Banfiazinudas
Fannsi dud nsilad ( (acupuncture) NITARANNIZAN
(chiropractic) NNTRANNNAINY (exercise) N135ULTEN1ULN
(medication) NT5NHARERTNNIN19N18AINLNLTA (physical
therapy) Lwimﬂm‘zqﬂﬁﬂwmﬁﬂuuqﬂLmzﬂi: LAY
Fuvan unndanafiansan1933nnsinendnedad 2 Ae
N17EFR (spine surgery)
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1. 96 uN’]uﬂuﬂﬂ@"l\ﬂJﬂ\i pedicle eLuLLuQT'TLI
(horizontal) LL@“’LL‘LA’J&N (vemcal) Tmmmmﬂmmmmﬂuw N
DN pedicle isthmus (gﬂ‘n T uas 2)

sU# 1 N9 “wnAudgNa19989 pedicle ulwaTL

(horizontal)

su# 2 n9daL “uAudna19T89 pedicle TuwWIAY
(vertical)
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2. dAA2NEN9 (length) 89 pedicle Taadaann
7REAATLIING superior facet LAY transverse process NN
pnunaaliel anterior cortex 284 vertebral body ANLLUA L
TneINY pedicle axis (’g]ﬂ‘f"ll 3)

519 3 N137RAINEN9284 pedicle

3. WALV Pedicle Axis Point 14 transverse plane
Taeiannt “u Guduannsessassming superior facet LAY
transverse process luels anterior cortex 184 vertebral body
P8R center U89 pedicle axis uaelu sagittal plane @1n
L “HANNANNANNTD vertical pedicle diameter”lﬂ@gm*n@um’h
289 body TAEINM center 184 pedicle axis ANUTUMIRAGH
Ja9L "W 89 AwkeTidafuAe pedicle axis point (PP)
%Qﬂgl:i::wiw superior facet WWAY transverse process
NNIFLYFUNLNTD pedicle axis point YN lETARdRTEEIZNIg
mm”whuﬁ'qnmmq transverse process (midtransverse
process) lUflaAuu1a284 pedicle axis point (g‘ﬂﬁl 4)

51" 4 N139m pedicle axis point
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4. 9m transverse pedicles angle (T) ‘Emmmuu Bi’wu@u?jﬂmﬂuuuwxmuﬁﬂﬂﬁ P (1181 8.3 WA 'vqu 7.3
FTNINL uwmnmmunu vertebral midine WazL“uflann M) uAZ L5 ﬁl,”ucim@us‘fmmﬂmmazmumnﬁ A (1Nl
KW pedicle axis (gﬂw B) 18.8 N, WeY9 17.2 1N

anihdeyalidimssinasog Student’s ttest. Vertical pedicle diameter (H) (1131471 2) flANanagan
L1-L4 V”Tﬂul,wwmmmuwmqu WHW1LIF vertical diameter
294 L5 %ﬂumﬂmmm:mm@q (T8 14 NN, YEY9 13.6
ww) Huwaluenan L4 @ne 13.7 un. widds 12.8 1y

A15719% 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 14.741.2 10-18.9
F21 14+0.9 12.3-17.6
g‘ﬂﬁ 5 N139A transverse angle L3 M29 147417 11,9153
F21 13.841.3 11.5-16.7
Nﬁﬂ]‘ia‘;j’ﬂ L4 M29 13.7+1.2 10.7-15.9
ﬂ’]ﬁ‘fJ"ﬂﬁlﬂNuVﬂﬂ’]mﬂﬂ’?L umuﬂuﬂﬂmwm pedicle F21 128412 9.9-15.8
w9y (horizontal) LL@vLLu’J[fN (vertical) A3NEINT (length) L5 M29 1416 11.0:17.0
F21 13.642.2 11.1-20.0

FINLMLN pedicle axis point (PP) WA transverse pedicles angle
(T) a89n3zN L1-L5 pedicle ‘Lumﬂmmmmu 29 1A39 .
WAZINAUIN 21 TA9Y (993 250 mu) TAgWLAMNLANGNY  BNT19N 3 Pedicle length (L)

ateflile Ayn1e G5 (p < 0.05) sTudnamATIEUAS Level N Mean+SD e
wAnEe TuAL Wl uAUENaN9YuMY  horizontal LAz L 29 47 744.8 37 4545
vertical WAZAINNEINY LLm'VLaqummumnﬁm@ﬂg\iﬁﬁﬁ ALY 21 A0 T446 376514
NN DAUBNAN transverse angle FENINUNATIY 89 L9 M29 513427 457-57 5
Pedicle diameter and length Fo1 49.143.4 41,6553
Horlzontal ped|c|e diameter (W) (F']’W’NVI 1) azilAn 13 M29 520429 46,3579
dsduann L1-15 srelumemauazmende T L1 5 F21 497420 14,0534
A19199 1 Horizontal pedicle diameter (W) L4 M29 oS 40.7-96.8
F21 47.742.5 40.5-52.0
Level N VCEITESY) Range L5 M29 485427 43.6-55.1
L M29 83413 53101 F21 46.6+3.0 409519
F21 7.3+1.5 4.3-10.2
L2 M29 83+1.3 62118 Pedicle length (L) (13797 3) TAnsraLRaEan L1-13
F21 7.6+09 57.7.0 uazamadl L4-L5 VO NAMENUAZINATIY ANNENT84
L3 M29 9.7+1.8 63133 pedicle N7 _aRe L3 (118 52 aal. 0 49.7 W)
F21 8.5+1.2 6.2105 Pedicle Axis Point
L4 M29 12.7+2.1 8.9-17.7 pedicle axis point 183 L1 WLsNagjinitiasia midtransverse
F21 11.4+2.4 7.5-16.7 process 1.5 U lutwAT ey 0.8 uu. lwwAnd sviu
L5 M29 18.8+3.2 11.4-25.6 L2 lwwAgneaguila midtransverse process 0.4 Ha. W
F21 17.2435 9.5-23.0 luweivigeatf1sisia midtransverse process 0.3 {¥. F¢AL
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L3 agjiuilasia midtransverse process 0.1 13l TulwANe
waz 0.3 1x. luwwAneseat L4 agmilasia midiransverse
process 0.1 N3 TWwATN2IUAE 0.7 Wi, TULWANIY 2AU
L5 a¢/15isia midtransverse process 0.5 13 luinATIeuAY
0.04 1. TuwAnaa (15797 4)

Pedicle Angle

Ped|cle angle 1w transverse plane mmwmumn
L1405 e lumAmnauas WAL (113197 5)

A"9149% 4 Pedical Axis Point (PP)

Level N Mean+SD Range
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 3356
L4 M29 0.1+1.5 -2.3-4.0
F21 0.7+1.3 1.3-38
L5 M29 0.5+1.9 -6.5-2.4
F21 -0.04+1.4 -2.8-2.1
miﬁ\iﬁ 5 Transverse angle (T)
Level N Mean+SD Range
L1 M29 16.9+3.2 9.3-22
F21 14.0+3.2 93.20
L2 M29 16.0+4.0 9.3-285
F21 15.842.6 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+45.9 10.3-39.5
F21 22.5+5.2 14.8-33.5
ansema

Horizontal pedicle diameter UTeuwfiauAn
horizontal pedicle diameter 2184N1FANHIATIUAZNNTANE
) o X | a = o A
Aeuniing wudndnisiddasuudadllluniafeniy Ae
FANANNTIUANN L1-L5 Mitra WazAMETanIN1sAne i
1] 2002 V¥4 “aunmI1 horizontal pedicle diameter AT
wiEsdauIalanndngaglsl  winsAnmdaniuas
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ma‘ﬁﬂmﬂ%\iﬁwudwmmm horizontal diameter 14119
L@L‘HHLL‘a”ﬂIiﬂNﬂﬂﬂ@Lﬁf;lx‘iﬂu mum@mmmnﬂ@wu
mfn@memmﬂiwﬂumw‘ln@mmﬂumfmiiﬂ
ANIANENATIINLIA L UAN AR e AYNN DR
FENINUN AT B LA INAN AR aUALNTANE1 28
Olsewski Lmvmm”@ﬂmw NgANEINgZAN wmsvmu L1
WU AENT AUTENU 4 HAANAT A muummmmm
ng mmmﬂmmﬂmﬂmmm 5- mmumm@ﬂmﬂu
AL BVNese pedicle wazlagg mmmmm@uj
AINN13ANE1284 Pal G P uay Routal R V' Tl 1987
qmmwm’]’lumvmn unda ‘auanfiinislfadmi
Frumtih dmrinaztngimann qwm”l,ﬂm WUUNTNUD
column wazlunszgn “UnaY I T At RRY AT
Yvinagdnemann aumtinaes vertebral column s
neural arch ﬁqﬁu‘lumz@mzﬁu 82 axinsdherimiinan
Mgt U Eun A9 column uRENIaRENWAL
uralfindnenealan TensednuRLRANIIAITLB eS8
pedicle N9TNEIMENAN body ek lamina 114 L5 A4
AT uE L (upward) Fasuiuusaliudaalngrnumg
pedicle ageadAnuuTaseatngunn a1nAazLne
fananaas wnen qUlEd R e pedicle 204 L6 Aaiaun
Tum‘w A

Vertical pedicle diameter mm@ﬂuﬂﬁuwumm
vertical pedicle diameter Nﬂ’ﬂ,ﬂ@Lﬂmﬂ‘]_lg’liﬁmg’mmuuﬂ
LasRunltiuanadann L4 udafinauanasan L5 &

AAARBITLINNTANEN289 Olsewski®, Hou® WAy Marchesi®
WUANNWANANIBEN9NTE ’lﬂELIVl’N fiF199AN vertical
pedicle diameter Tun13ANEA ASsluAe AU AN 94
Olsewski LazADL’

Davis P R (1955) NNNIANEN thoracolumbar mortice
joint (a complex zygapophyseal joint) sﬁQLﬂuTﬂN ?N‘Vl[?lm
fnenimTinaannazan “UnaY ‘quandsiinisiedeuimiios
(|mmoblle)1ﬂﬂﬂﬂﬁ‘y@lﬂ wds uendeiinnsneaeuivnann
ansAnEINLINTasieiinng FuauLTsusaanTy
g9 LN AT LN Tasa Aanae FaTiiAe 190
ﬂﬁ‘]_l’lilvl,m’] L1 mmmmm vertical pedicle diameter mrw] N2
iesesinimeniiues

Pedicle length WU7AN pedicle length 284N92AN
“UNAY 'aumwmmaﬁm:mﬂ;”\iﬁu@vm@ﬁnmﬁm'mm
fldnuni ﬁmmvmﬂ u‘mm quvaqmum 3 NTANELRS
Olsewski WAYNNIANENATIENL AN LANANIBENT]
e AN DATEUINUNAUISLALIWATE
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M1519% 6 WTELWEUN1TIAAN parameter AN97) 289N1TANEIATITTLNNIANHITINAUNY

study parameter
W H L PP T

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 1224227 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 495434 ND ND

L2 7.4+13 15.1+1.5 49.7+43.4 ND ND

L3 9.2+16 14.7+1.6 49.443.4 ND ND

L4 10.5+1.8 15.0+2.2 47.3+3.4 ND ND

L5 12.9+2.7 19.8+43.7 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 15.441.5 45.0+3.3 ND 6+2

L3 10.2+25 15.4+1.6 46.7+43.5 ND 6+2

L4 132425 15.4+2.0 473435 ND 742

L6 20.143.7 16.6+2.5 44.0+43.9 ND 7+4
Marchesi LT 71415 15.441.5 17.142.0 ND 8.5+2.6

L2 79+14 15.0+1.2 17.241.9 ND 9.6+3.2

L3 96+14 14.6+1.3 17.5+2.3 ND 12.343.0

L4 13.4+422 145415 17.041.9 ND 16.0+2.7

L5 18.8+3.0 156.2+1.9 19.142.9 ND 27.0+3.9
Ebraheim L1 7.45 14.05 47.6 3.9s 25.35

L2 815 14 48.6 2.75s 27.15

L3 975 13.85 47.9 1.3bi 29.25

L4 12.65 12.75 49.25 0.5i 333

L5 17.95 1.4 48.3 1.45i 40.1
Kadioglu L1 6.4+2.0 14.2+1.3 42.743.2 ND 9.0+2.8

L2 6.6+2.3 14.2+42.9 42.5+3.1 ND 11.342.7

L3 8.6+338 13.142.4 41.642.7 ND 12.2+4.4

L4 10.8+3.3 13.0+2.1 41.3+43.1 ND 11.243.9

L5 124424 13.2+1.6 40.8+2.4 ND 12.6+3.7
S = superior | = inferior ND = No Data

Pedicle Axis Point Iuﬂﬂ?ﬁﬂ‘]:ﬂﬂi\‘iur]’mum [?]']LL‘M‘LA\?
U8 pedicle axis point ﬂ’r] @mmmmmnmmmnumm ‘1,4‘1/]
mniu transverse plane IﬂElZ\]’]ﬂL uLiNmuﬂ’]ﬂi@‘E}m@
91979 superior facet WAY transverse process el
anterior cortex U84 vertebral body IMINU center U84 pedlcle
axis haTh ummﬂlu sagittal plane Tmmmnmnmnmq
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28N vertical pedicle diameter ldasprauutinees body nel
ARlT center 284 pedicle axis NNIUIBIUNUN pedicle axis
point i & TAEdAsEENI9annL “URURIN AN 918
transverse process (midtransverse process) SIRN [ﬁ’]gmiﬂm
pedicle axis point ZRIZINE TN, pedicle axis point 1 dunng
MUV aUTLNN9I98904 Ebraheim WA 11N19ANEN
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[
v aa

m‘mm’mmmq Tuaulnamumdsras pedicle axis point
#iFNn midtransverse process @ku’lumvmﬂ UNAITZA
L5 wsin13AN®"289 Ebraheim wuimmumm”mm”mu L4
N13AN®NI89 Hou WAz Mitra 1498019 MNAuMLeT84
pedicle axis point fsnafunnsAnmaien uazll wnsn
ERANlZg I RGN pedicle axis pomt dusals ieus
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