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Comparative Volume Measuring Methods According to the
Tumor Characters in PET/CT
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Recent retrospective studies are being actively conducted to analyze the survival of patients with SUVmax,
MTV, TLG, such as information from a variety of PET originating. However, there is no clear way is difficult
to accurately measure the volume of the tumor may be the difference between the caster is raised. In this study,
to evaluate compare the volume measuring methods according to the characteristics of the tumor.

18F-saline to fill the NEMA IEC Body Phantom insert the volume of balance and imbalance in phantom were
acquired to the Biograph truepoint 40 (Siemens medical system, Germany) PET/CT scanner. The ratio of the
volume and Background was acquired as 3.0, 5.0, 8.0, 18, 40. Clinical patients were randomly selected 120
people in staging patients with cancer of the digestive system from the year 2010 until the year 2014.
Measurement methods were used a 40% threshold, 50% threshold and gradient segmentation technique, i.e.
PET EDGE. Five years of experience of the two radio-technologist and one doctor was measured by repeated
three times. Analysis methods were Intraclass correlation coefficient and Pearson correlation.

In Phantoms, the 40% threshold method gave the best concordance between measured and actual volumes (r =
0.992, 0.997). In clinical patient outcome agreement between observers EDGE it is as high as 0.999 (CL:
0.998-0.999). And there were no statistical significance of the difference between the measurements (P =
0.620). 40% threshold method showed the best correlation between the measurements (r = 0.953). Increasing
the ratio of tumor to background decreased the influence of a measuring method.

How to measure volume of the tumor in the patient was clinically most useful is 50% and the lowest impact on
the characteristics of the tumor. Therefore, to reduce the background of the patients in PET/CT scan, it should

be required research and effort.

SUVmax, MTV, TLG, PET EDGE

PET/CTHAR= Ht

Ho2 ohe ATsh] 71 Heks}

20hd 4= 5= ZAAToleh. PET/CTZARR 2] 7] Qo= thof
3t A H 3 SUVmax, MTV (Metabolic tumor volume), TLG
(Total lesion glycolysis) s ©] =t o]= &o] 4, ¥7]14

M

T

*Received: March 18. 2016
*Corresponding author: Yong Hoon Choi
Department of Nuclear Medicine, Severance Hospital, Yonsei

g, A= 71 W o $-9]l5 5 oncologyof A H4=2] Q] A
R =2 AREE L QT (Fig. 1). PET/CTol| e choksl H4

= tJEZF 2l o2 X 513 7HPET response criteria in

Accepted: April 15, 2016

University Health System

50—1 Yonsei—ro, Seodaemun—gu, Seoul, 120—749, Korea
Tel: (82—2)2228-4852, Fax: +82—2—2227-7062

E—mail: cyhherogood@yuhs.ac

solid tumors, PERCIST)? & t 3 291 o] 2 & 2= 9]t} 13k}
oAl PET/CTHALE ©]-8-81¢] SUVmax 2] M3tz 2k21o] 4]

52



IZi&L PET/CT ZAOIM &

il
I
I
0.
F
n\.l

Yo E40 ME MX =Y U vl

s

A

SUVmax 5.23_
MTV 128ml

SUVmax 3.86_
MTV 43ml

SUVmax 2.59
MTV 12ml

<l .05
50 4 r

Survival Rate (%)

T T T T T
C 1] 12 24 36 48 60 (Months)

Fig. 1. Treatment response and Survival rate analysis with PET/CT (A) The arrows showed that the tumor is reduced in PET image (B) By
measuring the SUVmax and MTV assess treatment response (C) Through a survival analysis to predict the prognosis of patients.
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Fig. 2. Typical tumor measurements in PET image (A) PET axial image (B) PET sagital image (C) PET coronal image.
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Fig. 3. (A) NEMA IEC body phantom (B) Irregularly shaped saline bag (C) Regularly phantom (D) Axial PET image of regularly shaped phantom

(E) Axial PET image of Irregularly shaped saline bag.
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Fig. 4. Siemens Biograph truepoint 40 PET/CT Scanner was used
for acquisition.
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Fig. 5. Gradient segmentation to the principle of a method for
measuring the area to automatically find that the inclination
changing.
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B HAEE 40%0 4 0.997, 50%0 4] 0.952, PET
EDGE®]| 4] 0.9812 40%threshold 7] o]l A 7} 34| Lpgtch
(Fig. 7).
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Fig. 6. Pearson correlation between actual volume and measured volume in regularly shaped phantom (A) 40% threshold: 0.992 (B) 50%

threshold: 0.960 (C) PET EDGE: 0.970.
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Fig. 7. Pearson correlation between actual volume and measured volume in irregularly shaped phantom (A) 40% threshold: 0.997 (B) 50%

threshold: 0.952 (C) PET EDGE: 0.981.
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Fig. 8. Pearson correlation between CT volume and PET volume (A) 40% threshold: 0.953 (B) 50% threshold: 0.906 (C) PET EDGE: 0.879
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92) Pearson correlation 23}
40%0°| 4] 0.953, 50%°]| 4] 0.906, PET EDGE®]| 4] 0.879=
40% threshold 7] \Hol| A 7} +=- 2 AbtakA| 2 H ¢ h(Fig. 8).
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Fig. 9. Pink's ROl is SUVmax of tumor and Orange's three ROI are
SUVmean of background. Orange was measured by the average
of three.
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Table 1. Intraclass correlation coefficient to the group

Measurement Methods Low Middle High
SUVmax
40% 0.999 0.996 0.994
50% 0.997 0.999 0.999
EDGE 0.997 0.999 0.999
Ratio
40% 0.998 0.996 0.996
50% 0.997 0.999 0.998
EDGE 0.997 0.999 0.999
Table 2. Pearson correlation to the group
Measurement Methods Low Middle High
SUVmax
40% 0.960 0.937 0.984
50% 0.958 0.846 0.987
EDGE 0.939 0.831 0.938
Ratio
40% 0.962 0.947 0.962
50% 0912 0.884 0.975
EDGE 0.919 0.851 0.881
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