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A Study of Estimation of Lumbar Intervertebral Disc Size by Colombini's
Method

Jong-Soon Kim, PT, PhD
Dept. of Physical Therapy, College of Hedlth Sciences, Catholic University of PUSAN

Purpose: As a preliminary study, the purpose of this study was to examine the indirect estimation of the
lumbar intervertebral disc size by two anthropometric methods, in order to compare these indirect methods
with the direct analysis by radiological imaging. Methods: The wrist, elbow, knee, and ankle joint (both
right and left) diameters were measured in 52 volunteers, and then intervertebral disc size was calculated
using two anthropometric methods (Colombini and modified Colombini). The data were analysed with
independent t-test to assess clinical usefulness. Results: When using right and left joint diameter, there was
no significant difference in the estimation value of the L4-5 and L3-S intervetebral disc sizes. However,
the study has shown that male subjects have significantly larger L4-5 and L5-S1 intervertebral disc sizes,
compared with those of female subjects. In addition, disc sizes calculated by Colombini’s formula were
significantly larger than modified Colombini’s formula. Conclusion: The indirect estimation of the
intervertebral disc size by anthropometric method can be considered as a clinically useful method. However,
further study should be conducted to compare anthropometric values with other radiological imaging. (J
Kor Soc Phys Ther 2007;19(1):23-31)

Key Words: Disc size, Anthropometirc method, Colombini's formula

AN E B2 Fziee] 93 wsiel WAel &FH
o ARBAN Jtke AHE ol tHAcaroglu F,
Azte) HYrPog &9 AMgo] FhsaAm 199

olz 3 AFE EHo Wae oA < FHBL 35S AU olF FTHNTIH H=E
B gEolgt wyAEQ 2TAA A Ag T TFE JAE IHA, V1A FLAS 7
A =AU dy A7EL Fi) 2% oy AL deH APAFAN F3d Ao T
1A ©191A, WA Pelo] BuEm YA B £ A&l ¢geb(compression), F 3§ (bending),
g Abde ddijlelA &3 888 dodle U(torsion)] AFE AYEE Hodoh FHd
89 F9 37} Z7r(intervertebral disc)e] W e A FY} AFELZ FAH ded A
F89 2t (collagen) HHre oF 0% FE2

BEA4Y: 20060 99 119 2 AxE ATE B 713 -
‘1’7673 o) 2006 129 59 '_"’] W 2pske :"'é —.z; FPO LJfﬂlo‘_o
AAEe1: 20073 19 169 3 FZE Ho] Jon 27+ g%y Fye o
FAAAL AFE, pskim@cup.ac.kr 90%7} o™ SETPALSS Zaan = E}O]Eﬁ_/‘*o}-

- 923 -



Z4 . Colombini el 93 {5318 &7ty =7

u) = &}o] 7ZH(glycosaminoglycan) S22 Hojlt}
(Pope &, 1991).

o7t B Zeolmackulx2eolns e
Fo] 7438t (Uban®} McMullin, 1985) ko
FEo] FastA HI ol 7IA EH9 Egs)
3 gd WstE ol ojHF WHIe 20EH-r
E1 A2+ 5] = H] (Ashton-Miller®} Schultz, 1988) 4~

ko) A% 43 e da AhEe) 7]
SHA g9 WA A WA wgez s
£ A% woA =W o2 A 44
(maturation of collagen)o)2} 3t} o2 g Fa}Al
=& 404 o]|ZFo)] & AR (Maigne, 1996) F
#e FE FF 7Y FLAE A F38Y E
ol Azl welAu o7 3 FF FF FHE
dAstA i

a2y 28e EolE kst gl 74y
7 A=s} 504 olFlE 4T BaE mol
£ wa Hazg 97 Ade =59t qel 3
Vete A2 EEA UhKoeller F, 1986).
Amonoo-Kuofi(1991) 2] @7E AsEW 1459 A
F AR G449 A% 209, 43.1mmolA 50d,
4#2mmz  FrbEga 49 A= 204,
39.0mmol A 50T, 419mmE Zv}st@on L5-S1
o ALE JA9 AL 4L.7TmmolA 42.6mm=Z A
e A4S 37.7mmol A 40 ImmZ Z7}3l4chxa
Basgn =it oet Fpws W7 WAl
ZAste 3 olbE 1B ¥ol iz
QY 43 FIe AHsEE ALHA W=
A ARG

F3e Z7IE FAsed AHEEHE URES
aA G WA #F9, Al OF HY
(computer tomography), A}7]3 7 3/ & g (magnetic
resonance imaging), 281 AAE AZ3dl= WY
(anthropometric method)o] A}&¥ 31 glc}t o] d
HRHE F AA AFE 5T 8% FUHE Z7
FAo} B3 A= Colombini 5(1989)2] H¥o]
A A A o]FE Turks} Celan(2004)9] ¥bo] H il E
o 231 Ut

A A BFAHNAE 9E&FEY HEH tE
of ity AnE T =2 ALY A8 I%

>2£};ln
-Lt

A

e

< S F Ao BGF FAUY FHo| e
e o gy FF FHEL AHE B0
27kete A, 9 AEHo)HgeE A 292 F
xde) 27 FA} HMAME ol 7E T
F Jde AZEJt Bedite F 59 AT
Heoz 3 EHARTHHY AT RN 2

AHgol AgHeR o]FoA 3 e ARt

gy B 97 BAe mnd A} &
omA A4 A= ARE g AUY 33
qo) ela) Fwe sl FF ¥+ e
Colombini 5(1989)¢] W83 o|& +43e Bk
MAHAIZ Turksh Celan(2004)) & 4kl &
A olge Aol FANAE HFEA
o) %o} ol 2o HY 7 2T FH- S
2o A AAL ol8F 2HA T et Y&
A9 Axg golned gem B A7E T
2ol 299 G4 A8d xae] 4B AA
zgA e BA 2 Fwel 277 HYY A
Eelz f0W 2F B4 o7 AAEAe 2

B 272 B8 ¥ 5 QA B FF A7
£ A% 49 A72A YA
. Aty

1. g

B d3Ee 20079 19 209~2007¥9 29 12
AR BN 24 C heae] AGFY &y
Z A7ol 4% " 4 dE 22AA Do)
A A7 A 29e U ANFA

2. A3 Y

) ME AS

£ A7 FAE A AA AL F
42 A o8 FHES st} FPA
e FHFAY A7t a5 2 F UEF 5
FRFAS

'
1::9
rlo

24 -



A% AFe AAH
GilWoo Trading, Korea)& o|&3le9 ZH3Ix
FTRAE, FRH, €83, F8HY FFe A=
o (vernier caliper, Mitutoyo, Japan)E ©]£3}4
%92 2d 43¢ 2F 2R B4 4
A9l sapdd sude TN
z33gon F2uEY £BHE I 90014
574

217/A F A (DS-102,

Qe gsts A A19A A1z 20073 2¢

2) Fzi® 37|19 F£H

2789 27 A 232 o3 Lo
AZs BA-d FABe AgE o]& Colombini &
(1989)2] ZA 7 Turks} Celan(2004)e] o3} 474
% Colombini F4]& ©]&3le A3l Th

Colombini S(1989)9] o8 Z7t% =7 &3
He e 2.

AST (average square thickness of bony structure)= [(a+b+c+d)/4) 2(cm?)

a=wrist, b=elbow, c=knee, d=ankle joint diameters(cm)

SW (bony structure weight)=ASTXxhXx1.1 (cm?)

h=body height

area of L4-5=0.0019XSW +2.7(cm’)

area of L5-S1=0.0017XSW +2.57 (cm®)¢]t}.
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a=wrist, b=

elbow, c=knee joint diameters(cm)
area of L4-5=0.29 X ASTrurc+2.11(cm?)

area of L5-51=0.25XASTrurk+3.55(cm?)
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Table 1. A comparison of the joints diameter

Joint Gender Diameters p-value
f i M 5.28+0.29 0000
- WIS F 4.59+0.40 '
Lt o M 5.26+0.29 0,000
. t .
wis F 4.57+0.39
Re. olb M 6.35+0.33 0,000
el F 5.57+0.36 '
M 6.34+0.30
L. elb 0.000
. elbow F 5.46+0.37
M 9.62+0.39
Re. k 0.000
- xnee F 8.890.60
. M 9.60+0.55 0,000
- nee F 8.87+0.61 ‘
M 6.76+0.40
Re. 0.000
t. ankle F 5.88£0.30
M 6.90+0.39
Lt. ankl 0.000
. ankie F 5.86+0.28
Lt.; left Rt.; right M; male F; female
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Figure 1. L4-5 disc diameter by Colombini's formula
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Figure 2. L5-S! disc diameter by Colombini's formula
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Figure 3. L4-5 disc diameter by Turk & Celan's formula
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Figure 4. L5-S1 disc diameter by Turk & Celan's formula
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Figure 5. A comparison of the disc diameters by Colombini's

and Turk & Celan's formula
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