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Accuracy and reliability of a computer—aided measurement method of spinal length in adolescent idio-
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[Abstract] Objectives: To evaluate the accuracy and reliability of a new computer—aided measurement
method of spinal length in adolescent idiopathic scoliosis(AIS). Methods: Firstly, the method used to measure
the spinal length was developed by Matlab 6.5, based on the digital photo of standing A-P radiographs of
spine under the same condition. Using the program, four vertex points were selected from a vertebra, then a
series of points were obtained on the center line. Based on these points, a spline interpolation algorithm was
used to obtain smooth center line. Then, the spinal length could be calculated from these interpolated points.
In order to assess the accuracy and reliability of the method, results of the means and standard deviations

which measured five times repeatedly by one orthopedic surgeon using this method compared to results by
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two orthopedic surgeons using manual measurement method on five random digital photos. Forty—five patients
(aged from ten to sixteen years old; 7 males, 38 females) with adolescent idiopathic scoliosis were selected,
Cobb's angle ranged from 10° to 45°, averaging at 32.5°. The spinal length of patients could be calculated
by using this method. Three orthopedic surgeons performed the measurements independently and blindly in or-
der to compare inter—observer reliability. And to compare intra—observer reliability, measurements were carried
out two times on two different occasions by the same orthopedic surgeon. The interval between measurements
was four weeks. Results: The measured results of five patients using computer—aided measurement method of
spinal length were 325.8+0.46mm, 391.320.43mm, 476.7+0.04mm, 441.3+0.79mm, 432.8+0.50mm. And the
measured results of the same five patients using manual measurement method by two different surgeons were
325.7#83mm, 390.9+7.6mm, 476.7+6.0mm, 441.5+8.2mm, 433.1+6.0mm and 326.2+5.9mm, 391.4+7.5mm,
476.1£5.8mm, 441.6+8.2mm, 432.9+5.8mm, respectively. Compared with the manual measurement results, the
computer—aided measurement method of spinal length in adolescent idiopathic scoliosis was accurate, and the
standard deviation of repeating measurement was lower. The spinal length of forty—five patients measured

using computer —aided measurement method and mannual method was 404.7 +43.2mm and 405.1 £45.5mm

respectively.

independent samples ¢ test (P>0.05).

There was no significant difference between the two methods through variance analysis or

Intraclass correlations for intraobserver at four weeks interval and

interobserver agreements between three orthopedic surgeons in this measurement method of spinal length were

0.995 and 0.942 respectively (P<0.05).

Conclusions: Compared to mannual method,

the computer—aided

measurement method of the spinal length in adolescent idiopathic scoliosis is accurate and reliable.
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Figure 1 Using this program,
we can select four vertex points
from a vertebra, such as 1-4,
then the program can calculate
and obtain three points on the
mid-line of the vertebra, such as
A, B and C Figure 2 The
procedure as described in figure

1 is repeated until vertebrae are

processed. By doing this, we can

obtain a series of points on the mid-line. Based on these points, a spline interpolation algorithm is used to obtain a

smooth mid-line
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Table 1 Comparison of spinal length measured by computer—aided method and manual method

TFEE AL By i)

F WA (BEE 1)

T TP (B2 2)

g Computer—aided method Manual method (Doctor 1) Manual method (Doctor 2)
Case number - - _

X S X S X N
1 325.8 0.46 325.7 8.3 326.2 59
2 3913 0.43 390.9 7.6 391.4 7.5
3 476.7 0.04 476.7 6.0 476.1 5.8
4 441.3 0.79 4415 8.2 441.6 8.2
5 432.8 0.50 433.1 6.0 4329 5.8

F2 4561 AIS BEEERRKENITENEBBNERS %
EFTINEFENELERLEER

Table 2 Comparison of results measured by computer—

aided method and manual method

H K (mm)

Spinal length 95%Cl

THEL AL By )

Computer—aided method 404.7+£43.2 391.77-417.71

T T Manual method 405.1+45.5 391.40-418.75
J5 22551 F-test P>0.05
(B 1—test P>0.05

RI TENEHBNEFZR—UEEANMRENE
EHEWHEXRE
Table 3 Intraclass correlations for intraobserver and

interobserver agreements in computer—aided

measurement of spinal length

et [l — W42 AT WL 4 4 ]
Statistics Intraobserver Interobserver
ICC 0.995 0.942
95%Cl1 0.992-0.997 0.907-0.966
PfE P value P<0.001 P<0.001
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