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Measurement of Liver Volume by Emission Computed Tomography

H.S. Yoo M.D., J.T. Lee, M.D., C.Y. Park, M.D.,

Department of Radiology and Nuclear Medicine
College of Medicine, Yonsei University

K.B. Woo, Ph.D. N.C. Paik, M.S., D.H. Shin, M.S., K.W. Joo, B.S,,

Computer Systems, Laboratory Department of Electrical Engineering, Yonsei University

In 16 volunteers without clinical or laboratory evidence of liver disease, liver volume was
determined using single-photon emission computed tomography (ECT). This technique provided
excellent object contrast between the liver and its surroundings and permitted calculation of
liver volume without geometric assumptions about the liver’s configuration. Reproducibility
of results was satisfactory, with a root-mean-square error of less than 2% between duplicate
measurements in 16 individuals., The volume measurements were validated by the use of

phantoms.
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Fig. 1. Example of Tomographic Images of Liver from a normal volunteer.
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Table 1. Duplicate Liver-Volume Measurements in 16 Normal Volunteers*

% Difference

Patient No. First Measurement(Liter) Second Measurement(Liter) Mean (Liter) 100 (2) (I)(l)
1. 1.685 1. 642 1.650 —0.92
2. 1.570 1.590 1.580 1.27
3. 1.514 1.530 1.522 —2.55
4. 1.467 1.453 1. 460 —0.9
5. 1.413 1.393 1. 403 —1.42
6. 1.398 1.388 1.393 —-0.72
7. 1.373 1.389 1.381 1.17
8. 1.356 1.370 1.363 1.03
9. 1.318 1.330 1.324 0.91

10. 1.243 1.235 1.239 ~0.64
11. 1.223 1.237 1.230 1.14
12. 1.178 1.202 1.190 2.04
13. 1.157 1.133 1.145 —2.07
14. 1.033 1.052 1.043 1.84
15. 1.036 1.020 1.028 —1.54
16. 0.927 0.953 0.940 2.80

* Second measurement (Y) was related to first (X) by Y=0.98 X+0.95. Root-mean-square difference

was 2%.
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Table 2. Liver Volumes For 16 Normal Veolunteers

Computed body Liver Ratio of Ratioof Body Vertical

Patient Sex Age Height Weight surface* vol Liver vol to wt.toliver height of
No. (cm) (kg) (sq. m) (liters)  body area vol.(kg/l) livera:(cm)
(I/sq. m)
1. M 57 171 71 1.828 1.650 0.903 40.03 14.2
2. M 30 174 59 1.712 1.580 0.923 37.34 13.5
3. F 38 162 55 1.577 1.522 0.965 36.14 12.5
4, M 55 167 58 1.649 1. 460 0.885 39.72 13.0
5. F 40 165 51 1.549 1.403 0.906 36.35 11.5
6. M 51 165 60 1.659 1.393 0.840 40.07 12,5
7. M 54 162 50 1.515 1.381 0.912 36.20 11.2
8. M 45 160 51 1.514 1.363 0.900 37.42 10.8
9. M 58 175 55 1.668 1.324 0.794 41,54 12.0
10. F 55 158 42 1.381 1.239 0.897 33.87 11.0
11. F- 60 152 40 1.316 1.230 0.935 32.52 10.6
12. F 44 154 39 1.316 1.190 0.904 32.77 10.4
13. M 58 160 50 1.501 1.145 0.763 43,67 10.8
14, M 41 164 58 1.628 1.043 0.641 55. 60 11.1
15. F 43 150 50 1.433 1.028 0.717 48,63 10.5
16. F 39 145 38 1.244 0.940 0. 766 40,42 10.0
Mean 162 52 1.530 1,306 11.6
Std. Dev. 8.4 8.9 0.162 0.203 1.2
Median 162 51 1.515 1.329 11.2
* Body surface area was calculated from body height and weight by formula of DuBois and DuBois

Body surface=weightx heightXx0.007184
(sg. m) (kg) (cm)
# Midway between xiphoid and right lateral border
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Fig. 7. Relationship Between Liver Volume and Vertical Height. Correlation Coefficient, r=0.86761.

Regression eq. is Y =0.06521 X+4.7955.
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