AV 0BG « ooy d)laids « @a3)IlD )93 el 50}y eole alGiily ol alas

28 ol gl 6 pS31l )3 6,5 9 AL ) Fay 99 ot dmlie

Tl Blens {6555 (S et e ¢ el e ol e ab 6,1 il

Sbalj esSibpy pgle s8Uh cxalip s 2955 JLotin) (1
calsalj esSabpy pgle sSS)s cs) b 5958 cspo (P
Sbalj esSabp pole a8 el ylbs (w0

X

G tlizee sla gy bl 00y s oS slonl 13 Jae Jolee 5| (S a8 slisul 5 sdotdo
L e s L e
ol G085 (pyp 5 SIS SaaddlS 53 gl ol Blise b pliBllanil (iShS L (b (Sajlal g, 0
sl 0391 (yb9) 92

plonl Glaly (Sd5 pole oKl )3 VWA Jlo )3 (ehade (v — dinogs adllae pl a3y, 5 Se
L
Eos il 59y 50 oo gl poS (sliol aygly 3 gl b0 Ol aalllae Cap vy yoS e
.
R WC B VRC SRR BLSowN Sy S RV D 5 M Eo B PR TS

L ) 9 a8 (sLizdl angly (lie 90 JLw TVFER dalllas 3590 3131 s (550l clotisl
Eome 4dlS 59y )8 GLizsl gl (Slie 25 42 )d YABEAY (605 adilS )3 5 423 VPV
L e e
a0

szl agly (oS0l (sl (s pine Sl oS Gy slaadidS oS ol (lis ol gzt v
bl g yoS

Cobb b5, ¢ 5,555 ¢ plycbllasl (iSlad o8 Lzl 1 galS” g 03lg

Olaly Sy psle o> o) 555 05 8 o0 1 ghms 0 kins itk
E-mail: t ghiasi_p@yahoo.com



OhEan g 55! Kol — 125 sLail agly (s3Se)lail ys (5)EH05) § 30 al) Ubo) 03 pay awslEs

N U agl) g8 Lis et S sl
158 sl izl slmoygea A8 5 yoly Cannisg
b ol s 5 casliol Jlasl g pg SL 42,3 70 1
o3 yoS oligS g Slo lws (bl S L S
JUail g pg Sl axyd YO 5l il cud b e
235 g aly slodl S L S L o8 g sl
GrScar om 4y LU ol el ply 8
Sy S bl gy sl Sy g poSle
ohis gy Jualw I glly 5l aee
(V)
Qgls ol 2 NS E Jelse 205 4 g b
o qome xSl 5 (b)) Cuenl a8 (sl
I e @S CLE g S ede ol
Wbyl @iz Oldllas 3,k a5 cunl o 0SS
by J OS5 5 blwwlingd 2sd (o
Sl > o8 sl aly qwyn Sl odume
dagby) o orml ) S S edlatl
B pal laany 0 (WW)cw! Ky sbasls
Bl Gl a8 bl aygl (6xSojlul gla b,
Sl ol ) G S Gl G Sl
s cos g |y Slosd odlitul (5,8 o}l
PELL] bSSS  (SalS (eSS
S (SeilS (LSS ggoome 53 0,8 (g i
Wb 58 09 Lwd B g ode yedlw |yl
Slias g Sl g9y 4 Bl (slasass
H K (V)8 oY 1) (ool anie 5 0dg (Se
bl agly 6565 o3l sl (2l Jglie slast,
ol el piiilan) LiSls ) eolital yeS
od5 ol o8 bl glj spSoilul ly g,
w9l xSoilul oty j1 K (o (I)ewl
sor Juale gl ) i e lalod]
2oogde hey cpl 3wl Rgn slaads
Chis g om bl plyie daliosl agly (gw)
IS S paie 5 1) o5 g pgyShe «syeS
Gkl Jiels gaw jle pwyn glacsess
ol b (10)cel Cobb gy <3155, (sl autls

2 990 oo Sl g (5ye8 slizl agly b,
it ol 5 ool

doddo
iy Ml ] i gt JUigyS sl
slvly 5l pastin by daslie o Lol Ll ouds
Juals slos ) )l 3929 @i Geie Jlale
5 Jsl exte O Sl slisl 9> Sy (gt
7S w2 9 sl ok m «SK92y9) 5 i o319
Seislsl 9 b slalodl e BB ) Sy
ol iy JUg)S sled (a9 4 Jlabs sl
Wb oo OLE (gt (b laliod] (V)
ol SSL Sbps @S )8 (X by 3 oS
ORIl Godyg) Ngd S (SSle slagys g o
(V)usb oo poS b jo lydd g slissl agl;
oA Cumdg i b g M) g (b )3 o8 sLixdl
o5 V)l (o0 s dal 9> 4 Al o 1 38
JKS s s (3D Jalge (50 Cou o8
2B Jelos 9 pgySlo 5 (slojecn Swnd oo jre
CMas &) g o Gig (JB e Cudge b
YV o8 lioul mds e (F)ogd o Lads g ol
(ohas L as SYMS] (O)cwl axp 00 b
(Mg iST (Yl 5 (goliple YN
9 Jongfil (m jadoh gl (Swns Sl (Sl
o5 gLl dygly yuai o 35 S 9 Sy Jelgs
s b oo o (et bl (A) 0595 0
S99 Ol oS o OMae (LS g oSd Nas
Dl o> & o dies 45l slis] a5l L(R)o,
wsli Ol (V)abee Rl oS Gl 4l
i loye AV sl gyeS  sliol
b 5> ot 59y oke Sl sond b pled (93,953
w38 Sy pSd g (Sl (Ve Jaad e A
I 380 yoS gdee oS sldl al; I
(V)] oS sl gl )3 e slaesli
22V Gy o 29 e adlae S
B oS gl Gl &5 W35 et (b
AY U Y g 508 slissl agly g as o 5O B Y
Cad & diuly poS gldl agly .l yuxie 4
O b oS (B sl sl S g g S
b b Jlabo slabinly plod )3 a2 yd Yoo o0 )85
OmS 3 oo Jolo oS Sl sl (g e



AV 0BG « ooy d)laids « @a3)IlD )93

el 50}y eole alGiily ol alas

ol 4y IS Lo Jgl g (s o233k 0500 9 Sige]
by Gl i e IS cadle 5 pastie iy
M 93 O Albols il (J1SLw Jol 0t (95
Jee ml 48 0dgei Iy 1) GBS (glopols
Se anb ol jlcawl JISTo ojpe (o9 p (3edaie
M sl SISl Jol 000 4 b by VL 00
035 by 1) o33lg 03 iy o33k 000 (35
iy 2193 0 g S5 Byl 4y el b s
L ad) 5V ojpe So ol 4 4l ol ) oo
55 ol 455 5 A (V) sled el 1y oB35l 0,20
oo §9) 1) (IS laS o S BAd (IS e 040
IS0 gl oyt sy 1y ol 5o o g iy o223l
S8 o9 d S s b jlad b g ol )13
oyl s sy oLl 08 wed L illas
0095 gly S (59, Lol (3,5 o3l 5l ay 23905 0

23,5 (o0 b j Jge8 Gl il 608

2]

O Aol Lo izxio gl Jga )8 ol 0 0 o5
ol oo p0s H g (ioxio ool 5 ol oo
(V)

ai S g9y 3l g8 Lzl (6,5 0jll (4l
Jos Gk cnl 4 Cobb g, 5l eslizal b (315 020,
0ybeo § 639 &y (slod Wb ol g adllS .0
By lis ) g 6eS Jgl g (sl dige o2j190
9 Sl p 23193 000 (ST gaw b (poles (Jas
> gl oo (SLEsE aws pr plow (6500 Las
byl ol g ks 93 s 9 03908 muoy 42lS” ()
Oben b 93 (ol (W yglj erdlos oo Sg0e ¢ plowe
B L ansly olime (10)cnl )8 sLizdl 445
35 (o & g (S pS0jlu]

SPSS11 L Laosls s gylof fuloi g 4y oo
033l Lt g2 (99 b 0,5 o g 40
alal) OLST (gl S ooy 995 el B9 S gelsS
=S szl angly Sl 0 (a3
SS9l 9 Gl b9y 99 Gusb jlead 6 xSojll
33l 3 ol s s (i 5 1Sy Jloges
plod glym 0,5 oola il (9w (S rod

Soy » b S gl wgly raasie xS
Cobb s, ;I oslawl L 5 (81,5e0ly (slaails
Spo yogde oy cnl 3 Jy S e s pSeilu]
oo > S8 Ol (B cllad g anis (b
g LSS Pl p e b Jlasl (SS) ansl
Coonl &y a5 b )l 3929 ()b puSe (b o jlew
b ol 8> xS ojlul poj) g 508 (sl aygl;
sl aiges 3 dgge oSl 4 dxy
ShaidlS g9y n S bl aly pSeilul
) ol 5 U1 S 31 e Sl ) o855
Sl o Siel b6 bailds pl (gg) (550l
2 S sl agly e dwslio adllas ol 5l CBua
g phdlasl ISk b b pSojlul by, 9
29: )55 gadals ) als ol i
L ydg) 9 2198

s — oy ddllae ol digad b/
oaly (Sé5 pole oKl ;3 WAL Jlo o (lais
358V L9y p Slodde asllas S plool b il ploc]
2y oS loul dglj (65503lul b g 5)0508 & Mine
Olbiwebl U (Lol addl_lo (gly s 5V diges dlaas
S 359l 55 MY o yd Qe yge5] lg5 g Aoyd A0
1S 500ly S’ (glyls 5)0 505 & Mo 3,8 VY slaws
d oo 4y d9)9 ‘_;)49 LQ(u IRTR W) ul?w‘ ¥ Fawd
3y90 38l 0gy Fy o slod 31 315 a0l A s il
IMsl (sl s ailuw )0, 05 > & adllas
Bl Sooimanw (sl slow 9 (o)l le
725 093 90 ;2 L 3y pled (gl oS sldl
g Slodde calllas dlsyo 50 2 ;0 .08 (6,5 ol
5 piqgillasl (B Shs L) gl Jol Sigesl Lol
1y 2agls «Jgl Sigasl aoms ) el (g cpgd Sigojl
D9ed o0 (8 pS o3Il (B g03y 4S9

oS hs Ly a8 bl agly (S ojlul (ol

o 5B o Laaild (550 ojlul 4 baly



OhEan g 55! Kol — 125 sLail agly (s3Se)lail ys (5)EH05) § 30 al) Ubo) 03 pay awslEs

Ol 5 (VYY) el oS izl aygly (55050510
Ol g bl 4l oliee g8 diza b by,
agly ol3e Youdas g o (s,=S0jlasl (5508
)0 yoS au Mo )8l o 1y X s g 308 sl
0375 68 o3l iyl S SaS | oo
lsal agly liae oo (bloyl as ol lis gl el
aluly Roseg Hart .(Y¥)o)l 0559 )3 305 5 (5505
DP9y > oS Ol gt slosl agly e o
Ly picblasl (iShs il solatl b b (550l
5 03905 gy SS9l 4l 55y sl ol e
U9y 90 oyl o (=0 /AY) 568 alaly &S oy 4lis
2 oly 88 g lalissl g uSo5lul (Y0)s)ls 5929
o=l 9 il simy Hlu dtudds g ool Cursg
wilS’ (g9 yaS Lol Al (655 0jlail g e
LBl (g i Cdpiy Cobb (09, L g (315 93),
d93 aslllas o o)L o Bridger .(V-)) cewl
90 ) guawias oS b1y clydd et slalioul ay4lj
Ol 9 03,5 (6,5 03l ool § Al Cundyg
Gl oolaiel LB g yoixe Hl3l 0 awedd 5 Wl
(VN el lydd e glaloul dgl5 (655 0l
i35 Lo Iy 538 S8 gt (sl al; Willner
aS ol Gl ddllas gl )8 (655 ojll 813 sl
Osie sLizdl ansl (6= ojluil 3 (g boline Cglis
Sl g SIS sl) Ghe) 93 o 638 i
Cobb g, 45 oy ;lis Hicks .(Y5)s)lus 3529
Lol agl (655 051l (gl (g0 bl g yuine g,
sl angly 65 ol (sl Gl g ccunl ya8
adllan ol diwly ol 53 (YV)2,8 oalisul o 51 pe8
3 osli sl aS el ol 5l SLs 55 ol
=S bl gl 655 ojluil (sl (BlS ol ails
Bl Bl oS &y w8 (STl Yo &5 ()90
4ol (65 05l ¢ pmizman .l dlazel BB 4 bl
o=l 3 GBS ol SaST L (5508 @l (gt (sliss]
DymeS o ) o Bl Ol 36 cod oS
S5 ol yitne sla g, 5 (So Olgie 4 Sl e
N3 ans 390 )8 I Gy bl 4l
h Sslie slalpl ldlas i ool 4 (YA) 5
oS dzlai oo (Byme oS SLol ygly (65 o3lul (sl

o 0l yieS () (yboline paw (gylo] (slodunlio
A5 0aly 8
Ll

allos oyl 3 008 S 1 33 i Silee
U9y > oS Lzl dgly (6Slke g Jlo YI/FEA
ey L g (BLS el Akl p3 5 423 YAV (b
=S bl agly J8las g as 45 YA/OEA/F Cobb
940 VW0 picillasl (nShs b g,805l0l
Cobb o9y L (cySo0jlasl j3 g an 3 ¥V ] jSlas
ole g a0 YV iSlas g as )0 W aely Jslas
089y L g 5 sleaddS (g9, o8 gl al;
ol os5ile U (r=-/20) g lobkine Stusor Cobb
il Skt Uy il opSoglal )5 gl
(P<e /ey ) sl
S35 Aot 9 Loy

OsSlee O (898 sl L)l a5 0 (L b
Wil 59y 038 (655 ol oS sl Al
5 sl il 5o L Cobb s, & (31553,
S 0559 pindllasl (i S b Sl (6,50l
Ao Loy ol Jl e y» 4o ol ol il
9 oS5 gLzl gl 6 pSojll ol lgi e 2o
8 olswl )50 (SelS lapreas 1 oS
o 45 (9o 3 cddllas ol 4 dagi b0 yS
ol aygly o pSojlul il axsly 3l Sel, ails
56 0ol @l g o9 Folsl S el addls’ g) o8
gl (Sle Gizmed sl ytne (Gl g, Aiilen
el alice dol Cunts adlllae opl j> a5 (oS o]
(0)292 (A5 015 ()15

@l g sl ol 4 ook Clllas
Wlalllas ol jo aslashy Jhsle adaw )0 (58
Sl P9y L a9 yo8 4l slaliodl cunsy
I3 Lyl 2)50 glite (slacuady ) 5 il
S=Soilasl g oyl sloae (AT )owl asd 3
Sl e syl (S ) ol g salisdl
Sty @bl onl 55 lods 5 (99, Sas Ml
Olesl 8 (gt slasidsly (paseis glaass
5 iy bllanl [5S Lo s 5l eslitl (VA)a sl o
sh— (S &l g (=0 /AY) )—ine sLn b,



AV 0BG « ooy d)laids « @a3)IlD )93

el 50}y eole alGiily ol alas

Uas 5l o)le addlS g9y 32 o8 sl ausly (o)
a2y b (SS9l adelS (il ©je0 ) (STl
5 oSl il 3L 5l (36l bad g 4 se
Sllasil (i las ¢ bg) cnl 3 loj S izeen
oS Lzl angly 6 pSoslul (el (s yitne ) oy

A5l e

References

1-Roussouly P, Gollogly S, Berthonnaud E,
Dimnet J. Classification of the normal
variation in the sagittal alignment of the
human lumbar spine and pelvis in the
standing position. Spine 2005; 30(3): 346-
353.

2-Schuler TC, Subach BR, Branch CL,
Foley KT, Burkus JK. Segmental lumbar
lordosis: manual versus computer-assisted
measurement  using  seven  different
techniques. J Spinal Disord Tech, 2004 ;
17(5): 372-9.

3-Borenstein DG, Wiesel SW. Low back
pain: medical diagnosis and comprehensive
management. New  York:  Harcourt
Publishers Ltd, 1995;2: 19-21.

4-Twomey L, Taylor JR. Physical therapy
of the low back.. New York: Churchill
Livingstone; 2000;3: 66-70.

5-Murray RO. Pediatric  orthopedic
radiology. J R Soc Med, 1980; 73(1): 84-5.
6-Pashman RS. Ankylosing Spondylitis. In:
Lonstein JE, Bradford DS, Winter RB,
Ogilvie JW (eds). Moe's textbook of
scoliosis and other spinal deformities. W.B.
Philadelphia: WB Saunders Company;
1999;3: 212-241.

7-Evcik D, Yiicel A. Lumbar lordosis in
acute and chronic low back pain patients.
Rheumatol Int, 2003; 23(4):163-5.
8-Bridwell KH. Causes of sagittal spinal
imbalance and assessment of the extent of
needed correction. Instr Course Lect, 2000;
55:567-75.

9- Kendall FP, McCreary EK. Provance
PG. Muscle testing and function.
Baltimore: Williams & Wilkins; 1993;4:76.
10-Norton BJ, Sahrmann SA, Van Dillen
FL. Differences in measurements of lumbar
curvature related to gender and low back
pain. J Orthop Sports Phys Ther, 2004;
34(9):524-34.

Clylad g aiie ool (Saom bl 5 sleel a2
50 BB e cudgizme | old oy Sl eolal
sbissl dasgly (6,5 o5lal calisee sl oy sly

(IY)aiud oS lyad gt
9 O P9 e ol sladidl 4 oy L

Sy 3= =S izl agly (6,5 o5l o)
395 pinclasl iShi b g 350, clbasls

11-Kim HJ, Chung S, Kim S, Shin H, Lee
J, Kim S, Song MY. Influences of trunk
muscles on lumbar lordosis and sacral
angle. Eur Spine J, 2006;15(4): 409-14.
12-Chen YL. Vertebral centroid
measurement of lumbar lordosis compared
with the Cobb technique. Spine, 1999;
24(17): 1786-90.

13-Tsuji T, Matsuyama Y, Sato K,
Hasegawa Y, Yimin Y, Iwata H.
Epidemiology of low back pain in the
elderly: correlation with lumbar lordosis. J
Orthop Sci, 2001; 6(4):307-11.

14-Simpson SR. Evaluation of a flexible
ruler technique for measuring lumbar
lordosis in the clinical assessment of low
back pain. J Soc Occup Med, 1989;
39(1):25-9.

15-Harrison DE, Harrison DD, Cailliet R,
Janik TJ, Holland B. Radiographic analysis
of lumbar Ilordosis: centroid, Cobb,
TRALL, and Harrison posterior tangent
methods. Spine, 2001; 26(11): E235-42.
16-Magee DJ.  Orthopedic  physical
assessment. Philadelphia: Saunders WB
Company; 2002;4:467-566.

17-Heart DL, Rose SJ. Reliability of a
noninvasive method for measuring the
lumbar curve. J Orthop Sports Phys Ther,
1986; 8(4):180-4.

18-Bernhardt M, Bridwell KH. Segmental
analysis of the sagittal plane alignment of
the normal thoracic and lumbar spine and
thoracolumbar junction. Spine, 1989; 14:
717-21.

19-Bridger RS, Wilknson D, van
Houweninge T. Hip joint mobility and
spinal angles in standing and in different
sitting postures. Hum Factors, 1989; 31(2):
229-41.

20-Bridger RS, Von FEisenhart-Rothe C,
Henneberg M. Effect of seat slope and hip



OhEan g 55! Kol — 125 sLail agly (s3Se)lail ys (5)EH05) § 30 al) Ubo) 03 pay awslEs

flexion on spinal angles in sitting. Hum
Factors, 1989; 31(6): 679-88.
21-Loewenstein H, Patterson J, Shuke J.
Comparison of lumbar curves, when sitting
on the Nada- chair, sitting on a
conventional chair and standing
(dissertation).  Pennsylvania:  Arcadia
University, 1989.

22-Israel MA. A quantitative method of
estimating flexion and extension of the
spine:A preliminary report. Mil Med, 1959;
124(3):181-6.

23-Burton AK. Regional lumbar sagittal
mobility; measurement by flexicurves. Clin
Biomech, 1986; 1(1): 20-26.

24-Youdas JW, Garrett TR, Egan KS§,
Therneau TM. Lumbar lordosis and pelvic
inclination in adults with chronic low back
pain. Phys Ther, 2000; 80(3): 261-75.

25-Heart DL, Rose SJ. Reliability of a
noninvasive method for measuring the
lumbar curve. J Orthop Sports Phys Ther,
1986; 8(4):180-4.

26-Willner S. Spinal pantograph: a
noninvasive anthropometric device for
describing postures and asymmetries of the
trunk. J Pediatr Orthop, 1983; 3(2):245-9.
27-Hicks GE, George SZ, Nevitt MA,
Cauley JA, Vogt MT. Measurement of
lumbar lordosis: inter-rater reliability,
minimum detectable change and
longitudinal variation. J Spinal Disord
Tech, 2006; 19(7): 501-6.

28-Portek I, Pearcy MJ, Reader GP, Mowat
AG: Correlation between radiographic and
clinical measurement of lumbar spine
movement. Br J Rheumatol, 1983,
22(4):197-205.

Comparison Between Two Common Techniques of
Measuring The Angle of Lumbar Lordosis:
Radiography And Clinical Methods

Akbari A. ', Ghiasi F. ', Alli AG.%, Habibinia O.°, Khosravi-zarandi H.>, Afsharpour S.

(Received: 25 Dec, 2007

Abstract

Introduction: There are different methods
for measuring the angle of lumbar lordosis.
This study investigated a comparison
between the angles of lumbar lordosis in
clinical method using flexible ruler with
that of radiograms. The accuracy level of
these two applied methods was a goal of
this research.

Materials & methods: This analytic
cross-sectional study was conducted in
Zahedan University of Medical Sciences.
One hundred-twelve patients with low back
pain, who had lumbar lateral radiograms,
were conveniently recruited from the
physical therapy clinics. The angle of
lumbar lordosis (degree) was measured
twice using Cobb’s principle on lumbar
lateral radiograms and clinically using a
flexible ruler. The obtained data was
analyzed using descriptive statistics and
Pearson Correlation test.

Accepted: 31 Jun, 2008)

Findings: The mean age of participants
was 31.6£9 years. The mean angle of
lumbar lordosis on clinical and radiographic
methods was 36.0£9.7 degrees and
38.5+9.4 degrees, respectively. The mean
angle of lumbar lordosis measured in
Cobb’s  method were  significantly
correlated (r=0.95) with the mean angle of
lumbar lordosis measured in flexible ruler
(P<0.0001).

Conclusion: The results showed that
lumbar lateral radiograms were reliable
tools for measuring the angle of lumbar
lordosis.

Key words: lumbar lordosis, flexible ruler,
radiography, Cobb’s Method
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