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[Abstract] Objectives: To explore the effects of rotation steps on the scanning time, disc occupation and the
image reconstruction of micro computed tomography(micro—CT) under the same scanning distinguishability and
to investigate the extent of this effect on the data of bone morphometry after image reconstruction. Methods:
8 fresh isolated lumbar cancellous bones from bovini with the same size were selected, the rotation steps of
0.25°, 0.30°, 0.40°, 0.50°, 0.75°, 1.0°, 1.5°, 2.0° were chosen under the same scanning distinguishability,
0.25° was used as reference control and compared with the other rotation steps with respect to 3D images of

bone trabecula, scanning time and disc occupation, statistical analysis on bone morphology. The parameter da-
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ta included: bone volume(BV), bone surface(BS), trabecular thickness(plate model)[Th.Th(pl)], trabecular separa-
tion(plate model)[Tb.Sp(pl)], trabecular number(plate model) [Th.N(pl)], trabecular diameter(rod model)[Th.Dm
(rd)], trabecular separation(rod model)[Th.Sp(rd)], trabecular number(rod model)[Th.N(rd)], trabecular bone pattern
factor(TBPf). Results: Rotation step of 0.25° was the control group. (1)The image quality was decreased from
0.30° to 1.5°, but the structure of trabecula was still well captured, and the characters of cancellous bone
were also clearly observed. When the rotation step increased to 2.0°, the structure of the trabecula could not
be clearly captured. (2)With the increasing of rotating steps, scanning time and disc occupation showed linear
decline. (3)The data of bone morphometry indicated as following: no significant differences were noted between
0.30° and 0.25°(P>0.05), or between 0.40° and 0.25°(P>0.05);
found for BV from 2.0°(P<0.05), for Th.Sp(rd) and TBPf from 0.50°(P<0.05), and for BS, BS/BV, Th.Th(pl),

Th.Sp(pl), Th.N(pl), Th.Dm(rd) and Th.N(rd) from 0.75°(P<0.05). Conclusions: Rotation steps of 0.4° can be

but for all results: significant difference was

applied for accurate analysis of three—dimensional data of bone morphometry due to its clear reconstruction
image, accurate data, less time of sample scanning and less of disc occupation; rotation steps of 1.5° can be
used for fast observation of bone trabecular imaging due to its less time of scanning and less disc occupation
despite of the data error; while rotation steps of 2.0° is not recommended due to its indistinct and error im-
age.
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Figure 1 Reconstruction images of bovine cancellous bone under eight rotation steps a Rotation step of 0.25°, control
group. The image was the best one among all groups, and could accurately reflect the structure of the entire cancellous
bone b Rotation step of 0.30°. Structure of the entire cancellous bone was well showed, and did not show significant
difference compared with the control group(a) ¢ Rotation step of 0.40°. Structure of the entire cancellous bone was also
well showed, and significant difference was noted compared with the control group(a) d Rotation step of 0.50°. No obvi-
ous difference was observed with control group(a) e Rotation step of 0.75°. Structure of the cancellous bone was not so
good as the former groups, but the difference was not significant f Rotation step of 1.0°. Structure of the cancellous
bone was not satisfactory, but the difference was not significant,either g Rotation step of 1.5°. The image of the trabecu-
la was obscure, but could also distinguish the structure of cancellous bone h Rotation step of 2.0°. The image was the

worst, and structure of the trabecula could not be clearly distinguished(the white arrow: the obscure structure of the tra-

becula)
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Table 1 Bone volume(BV), bone surface(BS), and the

ratio between BV and BS under eight rotation steps
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Table 2 Trabecular Thickness(plate model)[Th.Th(pl)],
Trabecular separation(plate model)| Th.Sp(pl)],Trabecular

Lk R TR 5 T AR number (plate model) under eight rotation steps
Steps BV (mm’) BS (mm®) BS/BV (pm™) S BORENRIEIE RN R RN
025° 1971317 637.79£156.19  0.0328+.007 Steps  TbTh(pD) (pm)  ThSp(pb) (pm)  THN(pD) (um)
0.30° 19.26£3.00  701.99:178.16  0.0369+.008 0.257  64.95£2085  2370.89+344.42 0.00040.0001
0.40° 106433 73691517905 003825000 030°  57.99+19.05  2163.43:529.97  0.0005:0.0001
0.50° 10405317 81949520006 0.0429-.010 040° 56482048  2064.42:563.63  0.0005:0.0001
0750 10745325 935.504224.03% 004814011 0.50°  50.12¢17.70  1857.10:494.82  0.0006:0.0001
1.00° 19754337 1053.63242.172  0.0544+.0122 0757 44.42:14817  1620.53:40930"  0.0006£0.0002%
Lsoe 1017318 1257715257.50°  0.06665.013® 1.00°  39.48:13.912  1438.47+365.082  0.0007:0.00022
2000 235153370 1413833080468  0.08085.016 LSO LSEEY TIST14240.69° 00009200007
200° 25435747  1187.14x240.69%  0.0001x0.0002%

1.5 0.25°41 L4 P<0.05;25 0.25°41 L 4: P<0.01

Notes: (DP<0.05 comparing with the control group (rotation step
of 0.25°);
step of 0.25°)

@P<0.01 comparing with the control group (rotation
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Notes:

@D P<0.05 comparing with the control group (rotation

step of 0.25%); @ P<0.01 comparing with the control group

(rotation step of 0.25°)

(x+s ,n=8)

Table 3 Trabecular diameter(rod model)[Th.Dm(rd)], trabecular separation(rod model)[Th.Sp(rd)], trabecular number

(rod model)[Th.N(rd)], trabecular bone pattern factor(TBPf) under eight rotation steps

P3N LIRS Y =R FEAR /NG 53 1 i LIRUSEZNY 356 /NG N
Steps Th.Dm (rd) (pum) Th.Sp(rd) (pm) Th.N(rd) (pm™) Th.Pf (pm™)
0.25° 129.90+41.69 573.58+147.44 0.0015+0.0003 -0.0302+0.0066
0.30° 115.98+38.10 518.96+141.07 0.0017+0.0004 -0.0341+0.0060
0.40° 112.97+40.95 499.42+151.41 0.0018+0.0004 -0.0360+0.0083
0.50° 100.24+35.41 446.72+131.81% 0.0020+0.0004 -0.0409+0.0070%
0.75° 88.85+29.63V 392.40+109.32% 0.0022+0.0005% -0.0455+0.0067%
1.00° 78.96+27.81% 348.21+98.91% 0.0025+0.0005% -0.0492+0.0068%
1.50° 63.04+17.64% 283.71+63.92% 0.0030+0.0006% -0.0514+0.0057%
2.00° 63.04x11.27% 235.28+63.92% 0.0037+0.0006% -0.0538+0.0083%

D5 0.25°40 lL R P<0.05;@5 0.25°4 b P<0.01

Notes: (DP<0.05 comparing with the control group(rotation step of 0.25°); @P<0.01 comparing with the control group(rotation step of

0.25°)
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