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Evaluation of the usefulness of prone position for reducing
the image distortion due to respiration in PET/CT

Han Wool Lee, Jung Yul Kim, Yong Hoon Choi, Han Sang Lim and Jae Sam Kim

Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System, Seoul, Korea

The motion due to respiration of patients undergoing PET/CT is a cause of artifacts in image and registration
error between PET and CT images. The degree of displacement and distortion for tumor, which affects the
measurement of Standard Uptake Value (SUV) and lesion volume, is especially higher for tumors that is small
or located at the base of lungs. The purpose of this study was to evaluate the usefulness of prone position in the
correction of image distortion due to respiration of patients in PET/CT.

The imaging equipment used in this study was PET/CT Discovery 600 (GE Healthcare, MI, USA). 20 patients
whose lesions were identified in the middle and lower lungs from May to August 2018 were enrolled in this
study. After acquiring whole body image in the supine position, additional images of the lesion area were
obtained in the prone position with the same conditions. SUVmax, SUVmean, and volume of the lesion were
measured for each image, and the displacement of the lesion on PET and CT images were measured, compared,
and analyzed.

The SUVmax, SUVmean, and volume, and displacement of the lesion were 4.72+2.04, 3.10+1.38, 4.68+3.20,
and 4.64+1.88, respectively for image acquired in the supine position and 5.89+2.42, 3.97+1.65,2.13+1.09, and
2.24+0.84, respectively for image acquired in the prone position, indicating that, for all the lesions imaged,
SUVmax and SUVmean were higher and volume and displacement were smaller in the images acquired in
prone position compared to those acquired in supine one(p<0.05).

These results showed that the prone position PET/CT imaging improves the quality of the image by increasing
the SUV of the lesion and reducing the respiratory artifacts caused by registration error between PET and CT
images. It is considered that the PET/CT imaging in the prone position is helpful in the diagnosis of the disease
as an economical and efficient methods that correct registration error for the lesions in basal lung and reduce
artifacts.
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Fig. 1. Lobe distribution of the lesions was measured in the study.

Fig. 2. PET/CT Discovery 600 (GE Healthcare, MI, USA) was used
for data acquisition.
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Fig. 3. Misalignment distances between the lesion center in the PET
and CT image were then measured.
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Table 1. Summary of the quantitative results obtained using the supine and prone position

Patient SUVmax SUVmean Tumor volume (cm3) dﬁi;igf:?:;ﬁ:)
Supine Prone  %diff  Supine Prone  %diff Supine  Prone  %diff Supine  Prone = %diff
1 3.10 3.40 9.7 1.96 2.25 14.8 5.19 2.35 54.7 3.70 1.50 59.5
2 8.52 1049  23.1 5.73 7.40 29.1 3.80 1.70 55.3 5.50 3.40 38.2
3 4.03 5.00 24.1 2.50 3.25 30.0 13.22 474 64.1 2.50 1.70 32.0
4 4.14 5.20 25.6 2.58 3.26 26.4 6.14 3.24 472 3.40 3.20 59
5 2.88 3.38 17.4 1.91 2.34 22.5 1.50 0.90 40.0 5.60 3.20 429
6 6.00 7.02 17.0 441 4.46 1.1 0.65 0.50 23.1 2.60 1.50 423
7 5.40 6.89 27.6 3.28 4.58 39.6 4.89 2.35 51.9 4.60 3.30 28.3
8 3.95 4.46 12.9 2.50 2.90 16.0 5.84 1.70 70.9 4.80 2.10 56.3
9 3.07 3.43 11.7 1.91 2.39 25.1 1.95 0.90 53.9 4.50 2.50 444
10 11.59 13.32 14.9 7.55 8.88 17.6 2.60 1.50 423 3.60 1.20 66.7
11 4.53 6.65 46.8 3.21 4.75 48.0 2.99 0.95 68.2 1.20 0.70 41.7
12 421 6.29 49.4 2.30 3.47 50.9 12.27 3.24 73.6 9.20 2.10 77.2
13 3.68 4.15 12.8 227 2.76 21.6 2.64 1.70 35.6 7.10 1.70 76.1
14 4.98 5.85 17.5 3.15 3.88 23.2 5.54 4.04 27.1 3.50 2.40 314
15 3.75 4.75 26.7 2.65 3.74 41.1 1.75 1.35 229 3.90 2.20 43.6
16 4.36 4.95 13.5 3.18 3.44 8.2 3.09 2.00 353 4.80 3.10 354
17 3.77 5.27 39.8 2.65 3.85 453 4.56 2.20 51.8 3.60 1.40 61.1
18 4.56 6.34 39.0 2.95 4.24 43.7 5.83 1.89 67.6 4.50 2.60 422
19 3.37 4.12 22.3 2.20 2.75 25.0 4.00 3.08 23.0 7.30 3.50 52.1
20 4.52 6.78 50.0 3.04 4.71 54.9 5.19 2.20 57.6 6.80 1.40 79.4
p-value p<0.001 p<0.001 p<0.001 p<0.001
2 I
SUVmax SUVmean
20 o] BHAo A Hh - Aol A Kk Q= xA) o ' T '
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ZF B 25.1413.1 %, 29.2+14.7 %2] Z7}51¢) 1, W B}
] H =77} 4 48.3+£16.6 %, 47.8+18.5 % A5 T

=7 A4 GAlol 4 ] ¥R WAl Fol S, PETH
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(Fig. 5).
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Fig. 4. It is a box plot showing the results of comparing the supine
and prone position.
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Supine (WB)

Fig. 5. PET/CT image of the 12" patient showing a reduction in
image blurring and a decrease in the misalignment distances
between PET and CT.
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Fig. 6. In 2 patient, lesions that were not detected due to respiratory
artifacts in the supine PET images were detected in prone PET
images.
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