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Evaluation of the combination of Bone Scan Image and
Pelvic X-ray Image
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Department of Nuclear Medicine and Research Institute, National Cancer Center, Korea

The introduction of bone scan has been reported as a useful tool in the diagnosis, treatment, and treatment
response of skeletal disease. The purpose of this study is to improve the anatomical information and tolerance
of the bone by combining bone scan and pelvic X-ray without additional radiation exposure.

From November 2015 to August 2016, 236 patients(64 men and 172 women, average age 50.96 + 15.39
years) take Bone scan and Pelvis AP(Anteroposterior) X-ray scan at the National Cancer Center. The
scan equipment was a gamma camera, Symbia Ecam (SIEMENS, Germany), and a digital x-ray,
DRS-800 (Listem, Korea). Osirix version 3.8.1 (Osirix, USA) and Stata/SE version 14.0 (StataCorp,
USA) were used for image combination and analysis. The patient was intravenously injected with
%™ Te-DPD (740 MBg), and the scan was performed 2 to 4 hours later. Gamma camera image acquisition
were Matrix size 256 x 1024, Zoom 1.00, and scan speed 17 cm/min. The digital X-ray was made with
a collimator size of 14"x 17", 77 kVp (60 to 97 kVp) and an average of 30 mAs (20 to 48). ASIS and pubic
symphysis Select virtual points then Combine three virtual points and pelvic contour lines. The acquired
images were evaluated by three radiologists who worked for more than 5 years in the nuclear medicine
department.

Of the total 236 patients, 216 (91.53%) were matched. The median and range (min~max) of the age were
67 (46~81) years old in the unmatched group and 52 (22~87) years old in the matched group, The
Wilcoxon rank-sum test was performed to determine whether age was different between the two groups.
As aresult, the age difference between the two groups was statistically significant at p <0.0001. Of the
64 men, 60 (93.75%) were match and of the 172 women, 156 (93.75%) were match. There was no
statistically significant difference according to gender(p = 0.4542). Of the 54 patients without pelvic
lesions, 54 (100.00%) were match, and 162 (89.01%) of 182 patients with pelvic lesions were match.
There was a statistically significant difference according to the presence of pelvic lesions.

There are many variables in the combination of bone scan and pelvic X-ray imaging, and the patient's age
and pelvic lesion may have some effect on the image combination. This study is expected to be useful for
the diagnosis of pelvic osteosarcoma of children without radiation exposure. It is expected that this
combination of images will help to develop the nuclear medicine image.
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(Ver. 14,002 Wilcoxon rank—sum test, pearson’s chi—
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Fig. 1. This figure is a Symbia E cam gamma camera in SIEMENS.

Fig. 2. This figure is a DRS—800 X—ray machine in Listem.
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Fig. 3. This figure is a Bone scan image.

Fig. 5. This figure is a Fusion of image that Bone scan and Pelvic
AP image.
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Table 1. Combination
Subjects Match Unmatch
236 216 20

Matching rate
91.53%
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Table 2. Combination by age

Division Subjects  Match  Unmatch (\E’i‘I’;‘)‘;‘fm
(N=236) (N=216) (N=20) rank-sum test)
Median
Age (range) 53(22~87) 52(22~87) 67(46~81) p < 0.0001
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Table 3. Combination by sex

p-value
(Pearson’s
chi-square test)

Division Subjects  Match ~ Unmatch

Male 64 60(93.75) 4(6.25)
Sex p <0.4542
Female 172  156(90.07) 16(9.30

AR 77.129% o|t}, 24t Hwo]
™(100.00%), =8 Wdo] 9ul sx= 182 % 1629
(89.01%) A A|3}A1, Zul Wo| w2

Table 4. Combination by pelvic lesion

p-value
Division Subjects Match  Unmatch  (Fisher’s
exact test)

Pelvic Lesion 182 162(89.01) 20(10.99)
<0.0094

lesion Normal 54 54(100.00) 0(0.00)
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