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Relationship between the gray level of X-ray photograph and the cortical thickness ZHONG Hong-gang™ ,BU Hai-bin,
DONG Fu-hui. *College of Life Science & Bioengineering, Beijing University of Technology , Beijing 100022, China

ABSTRACT Objective:In order to get three dimensional measurements simply an plain X-ray photographs. Methods: The
multi-layers of bone pieces were made by use of bone saw,and piled up to spiral ladder, which was used as a calibrating mod-
ule for to living bone in clinics. The relationship between the cortical thickness and gray level of the X-ray photographs was ob-
tained. Results: The correlation can be described with a cubic regression curve,and it can be simplified to a linear regression

equation when cortical thickness is small than 3.8 mm. Conclusion: It can be realized to get three dimensional measures of the

bone on plain X-ray photographs, by use of the bony spiral ladder described here.
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Fig.1 One of the bone pieces(1a) and the X-ray photograph of the spiral
ladder by overlapping of the 16 pieces of bone cut from the femur trans-
versely(1b)
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Tab.1 The gray level of X-ray and thickness of the spiral

ladder constructed by 16 pieces of bone cuts

FoOPRYR R REAR W RRRE CPRIKEE(S R KER
% (mm) Z(mm)  (mm) TRURFERIRG) iz

1 0.51 0.012 0.51 8.8 4.04
2 0.47 0.012 0.98 22.0 3.71
3 0.46 0.000 1.44 39.9 4.31
4 0.46 0.000 1.90 54.5 4.04
5 0.47 0.012 2.37 70.1 4.58
6 0.45 0.012 2.81 83.4 6.38
7 0.46 0.020 3.27 98.4 6.33
8 0.47 0.046 3.74 110.5 4.92
9 0.43 0.012 4.17 118.7 5.93
10 047 0.012 4.64 127.9 5.45
11 048 0.020 5.12 137.2 5.46
12 0.46 0.000 5.58 142.6 4.51
13 0.47 0.012 6.05 150.7 4.76
14 045 0.012 6.51 158.6 4.08
15 047 0.012 6.97 166.0 4.61
16 0.50 0.000 7.47 171.5 4.68
JHAH2E R %0 0.999, & 27K F 0<0.001,

y =0.251 3+ 0.033 5x — 0.000 1x*> + 1.0E-6 x* (4)
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Fig.2 The relationship between X-ray gray level and the thickness of

bone mass that X-ray go through in the spiral ladder

I LM R ALRMERIE RN (5) , AR A i
6,F{H 3 922.15, [ AH5& %1 0.998, i & PE/KF- 2<0.001,
y=0.2277+40.0312x  (mm) (5)

o, x AR X LRIKEE vy o X RFE W B0y )R B
(mm), FEHEATEH (3)ZH B=1/0.031 2~32 (JKEL/mm),

ATCEE R IALE T TR /NT 3.8 mm A, AT LU N
TR MECR
3 itig

RIEFPZE R EBAL, RIS F I, B % X 2R A
IR A 22 591 AR SCAUM B I — A R AA ke i B 16 K
AR A, 158 =k B A I p 12, RE SO TE T4
JHBES0E G R AR SO I A R AR 7 ik i T A7 | 5
ISl i) 7 N 2 LV = VDA I (=2 eyt L = R =

T3 BEARAFVR AL L  5 mi) , SE R 48E 0Y) X £RF- A9
ANHE B EE KT X T g B R R, (E A
R B b T T — AR SO R B BB b B, 45 B 4T
it AT B A AE R TR B B X AR T I R
R X S B A A 10 T BT AN | 7 007 R T4 5, A T e
TEE PR E BRI, 3R X 7 B PSR IR A2 |, 5K
BET X LR R r AR

S X ik

1 BfA SR XA R S5, XS 2B 95 B2 A2 103 BT R GEXT AR

AR B9 B A o BT k. TR EE 49,1999, 12(3) 1 51.
2 KSR SEERAGI. Jb st AU Tk s Bt , 2006. 103.
3 BPLIR, AR ORER, . SR AN Bl E R R B S B T
At AW A A, T ,2001, 14(10) : 604-605.
(M fi F 353 :2007-09-03 A< SC4t . R 4E )

1EZ& %N

’ JLAR AR SC, oA 1k 44 B — ELAER R
bOIEEE , FE G R P R AR A :
CREF 2GR




