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Table 1. Intra- and inter-observer variability (coefficient of varia-
tion %) in three volumetric methods in prechemotherapy image

Xray* (%)  MRIE (%) MRI 3D* (%)
TIWI T2W GdE! TiWI T2Wi GdEl

intra-observerCV* 94 73 87 78 24 12 38
Inter-observer CV* 117 79 71 B85 32 14 45

*, Plain radiographic volume measurement with ellipsoid formula; ', Vol-
ume measurement with magnetic resonance imaging and ellipsoid for-
mulg; ¥, Volume measurement with magnetic resonance imaging and
three dimensional summation; *, Coefficient of variation (100 x stan-
dard deviation /mean) %.
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Table 2. Intra- and inter-observer variability (coefficient of varia-
tion %) in three volumetric methods in postchemotherapy
image

MRI E' (%) MRI 3D* (%)
TIWI T2Wl GdEl TiWt T2wl GdEl

X-ray*(%)

13 31
14 46

Intra-observer CV* 81 76 65 82 27
Inter-observer CV* 93 82 76 87 34

*_ Plain radiographic volume measurement with ellipsoid formula; ', Vol-
ume measurement with magnetic resonance imaging and ellipsoid for-
mula; *, Volume measurement with magnetic resonance imaging and
three dimensional summation; ', Coefficient of variation (100 x stan-
dard deviation /mean) %.
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Abstract

Comparison of Reprodudbility in Volume Measurement with Plain Radiograph
and Magneﬁc Resonance Imaging of Osteosarcoma

Seong-Hwan Moon, M.D., Kyoo-Ho Shin, M.D., Jin-Suck Suh, M.D.*, and Soo Bong Hahn, M.D.

Department of Orthopaedic Surgery, Diagnostic Radiology* Yonsei University College of Medicine, Seoul, Korea

Purpose : The volumetric change of osteosarcoma after preoperative adjuvant chemotherapy is
a significant prognastic factor. 1t is absolutely necessary that all volumetric measurements must be
based on acceptable reproducibility. The purpose of this study was to investigate intra- and inter-
observer variabifity of volumetric measurements, including plain radiography and magnetic reso-
nance image (MRI).

Materials and Methods : Forty-one patients with osteosarcoma of the limb were included in this
study. All patients underwent plain radiographs and MRIs before and after preoperative adjuvant
chemotherapy (intraarterial Cisplatin and intravenous Adriamycin, 3 cycles). Volume measurement,
using ellipsoid formula from maximal length, width and depth of the tumor on plain radiograph and
MR, were calculated. Three dimensional summation of the tumor volume from MRI, with digitized
scanner and software (Matt.ab. MatWork Inc, Natick, MA, USA) was also performed. Coefficient of
variation (CV) of each method was compared.

Results : CVs for intra- and inter-observer variability in plain radiograph using ellipsoid formula
were 9.4% and 11.7% in prechemotherapy and 8.1% and 9.3% in post chemotherapy. CVs for
intra- and inter-observer variability in MR! using ellipsoid formula were 7.3% and 7.9% in
prechemotherapy, and 7.6% and 8.2% in postchemotherapy in T1 weighted image (T1W!) , 6.7%
and 7.1% in prechemotherapy and 6.5% and 7.6% in postchemotherapy in T2 weighted image
(T2WI), and 7.8% and 8.5% in prechemotherapy and 8.2% and 8.7% in postchemotherapy in Gd-
DTPA enhanced image (GdEl) . CVs for intra- and inter-observer variability in MR! using three
dimensional summation of tumor volume were 2.4% and 3.2% in prechemotherpay and 2.7% and
3.4% in postchemotherapy in TIWI, 1.2% and 1.4% in prechemotherapy and 1.3% and 1.4% in
postchemotherapy in T2Wi, and 3.8% and 4.5% in prechemotherapy and 3.1% and 4.6% in
postchemotherapy in GdE!.

Conclusion : There was higher reproducibility, that is lower CV, in three dimensional summation
of tumor volume in T2WI. The statistically significant volume change after chemotherapy was 4.2%
decrease or increase in volume compared with its original tumor volume in T2WI.

Key Words : Osteosarcoma, Volume measurement, Reproducibility, MAI
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