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ABSTRACT

%Ga was eluted from a ®Ge/**Ga radionuclide generator. ®Ga decays into ®“Zn, with a half life=67.8min. The
decay is 88.9 % by B+ and 11.1 % by EC. The main S+ decay (87.7 %) is to the ground level of ®*Zn and
it is a pure positron emission branch. A small fraction decays B+ (1.2 %) into an excited level of ®*Zn, which
promptly decays into the ground level with a y (1.077 Mev). This can constitute prompt gamma contamination
in the PET data, if the 1.077 Mev y has a scatter interaction in the patient, and generates a lower energy ¥
in coincidence with the positron annihilation pair. The purpose of this study was to evaluate standardized uptake
value(SUV) before and after applying prompt gamma rays correction on *Ga-DOTATOC PET/CT image. Fifty
patient underwent PET/CT 1 hour after injection of the ®*Ga-DOTATOC. The SUVmax and SUVmean of lesions
and normal tissues (Pituitary, Lung, Liver, Spleen, Kidney, Intestine) were evaluated before and after applying
prompt gamma correction on ®*Ga-DOTATOC PET/CT image. Additionally, the SUVmax of each lesions and
SUVmean of the soft tissues were measured on images. and target to background ratios (TBR) were calculated
as quantitative indices. Among 15 patients, 25 of lesions (Pancreas, Liver, Thoracic Spine, Brain) with increased
uptake on **Ga-DOTATOC PET/CT image. SUVmax and SUVmean were increased in lesion site and normal
tissue after prompt gamma rays correction. TBR was 51.51 + 49.28 and 55.50 + 53.12 before and after prompt
gamma rays correction, respectively. (p<0.0001)
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Fig. 1. ®Ga decay scheme.
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Fig. 2. 68Ga has a prompt gamma of energy that can
enter the PET energy window if it undergoes compton
scatter(1077 keV).[3]

L* i S —— | PP PN -
0 100 200 300 400
radial bin

Fig. 3. Radial net true sinogram profiles of NEMA
image quality phantom filled with water solutions of
68Ga(thick black line). scatter tails were overestimated

than conventional scatter by prompt gamma.m
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I. MATERIAL AND METHODS

1. Data acquisition
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2. Data analysis
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M. RESULT
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Table 1. *TBR values before and after applying prompt

gamma rays correction on ®Ga-DOTATOC PET/CT image.

Organ W/O *PGC *PGC
Pancreas (n=20) 22.77£21.59 23.70+22.60
Liver (n=2) 75.53+8.35 80.13+8.54
Thoracic spine (n=2) 13.83+8.40 13.76+7.78

Brain (n=1) 31.22 33.14
Ovezlzl;;’rget 26.61424.52 27.79+25.88
Background 0.51+0.05 0.49+0.05
Target to Background o) o) 10 5 55.50453.12

ratio

* TBR: Target to Background Ratio, * PGC: Prompt Gamma Correction

Az 2 o)A Prompt Gamma-ray 273 A &
SUVmax H|3 7= Fig. 49} Table. 29} o]
Pituitary(p=0.5016),  Lung(p=0.0009),  Liver(p=0.0001),

Spleen(p=0.0002), Intestine(p=0.0040), Kidney(p=0.0001)
O = PituitaryS A& 3F A2 A A TALOR
o7k atol7b YERg T

SUVmean H]2l3 7} A= Fig. 49} Table. 29} #9]
Pituitary(p=0.0977),  Lung(p=0.0023),  Liver(p=0.0001),
Spleen(p=0.0002), Intestine(p=0.0181), Kidney(p=0.0084)
S = Pitvitary s A&t HAAZA A HAY A =
o] TAACRE Feog teo]7F e

Iv. DISCUSSION

o] o] HA L “Ga WA F ol A]
Prompt Gamma-ray’} PET3/de] ®TAH=
FEFE FA=A 7t selh

o

iy

=
=

Al

5]
‘/_7[\__

:\&
2

%Ga-DOTATOC  PET/CT Aol A  Prompt
Gamma-rayE X7 3FHA] Thoracic Spines A <] g
WA 219 SUVmax9} Pituitary S A <] gF d/dz=2]
o A SUVmax, SUVmean< 3% #bs WEMSI o,
AHA7E AL AFZzA A= W2 SUVmeans H
Atk

Thoracic Spine®] MW F-9+= & A7|o= &g
CTE 7|¥to 2 3 Boned #HAHAHS <dko =
SUVmax7} WA 4= vk gy

AAxA o Gl A FH-eF HRell A3 A7
= ®Ga-DOTATOC®| AFH 5 T3 7)ol J&&
Hlol Prompt Gamma-ray2] WA &Eo] & whH
Pinitaryl= TEH 0 A 4719 Aol Hol
Prompt Gamma-ray 2.7 A 2] SUVmax, SUVmean
gholl FAIA o= Apol7} glttar AztE

ol A A Prompt Gamma-ray= PET% 2]
A4 Gk Aol GBS WAE AL o
AT T2 AFo| = ¥RbS o] 83 Al o
o 1 Prompt Gamma-ray”’} &% 2o
Rt A9t Bk v 2ear g
w@sl7] 9§k ®Ga-PMSA PET/MRI %3 ol A= 1w
o we A4S et 2

49~ Prompt Gamma-ray

o GFe Wol halo TSP BRATGE AT
= BuE gk




Evaluation of Standardized Uptake Value applying Prompt Gamma Correction on 68Ga-DOTATOC PET/CT Image

SUVmax values

SUVmean values

P=00

=

001*

P = 0.0002*

—

P = 0.0040*

==)==

P = 0.0001*

P=0.5016 P = 0.0009*
35—
30—
25—
20 p—
15—
10 p—
51— ! !
‘C_ 1 | | |
Pituitary Pituitary_ PGC Lung  Lung_PGC
P = 0.0977 P = 0.0023*
30—
25—
20—
15—
10 —
5f—
=T e
1 | 1 |

Liver Liver_PGC

P =0.0001*

=

P =0.0002*

=

P =0.0181*

== ==

P = 0.0084*

Spleen Spleen_PGC Intestine Intestine_PGC Kidney Kidney_PGC

Pituitary Pituitary_PGC Lung

Lung_PGC

Liver

Liver_PGC

Spleen Spleen_PGC Intestine Intestine_PGC Kidney Kidney_PGC

Fig. 4. Comparison of SUVmax(top) and SUVmean(bottom). The box plots on the left show before applying prompt

gamma rays correction and right show after applying prompt gamma correction on the normal tissues.(*p<0.05).

Table. 2. Comparison of SUVmax and SUVmean before and after applying prompt gamma rays correction on
%¥Ga-DOTATOC PET/CT image.

Pituitary Lung Liver Spleen Intestine Kidney
/
SUVmax
Median 7.36 7.53 0.40 0.42 6.41 6.49 21.1 21.9 3.65 3.78 14.5 15.3
IQR 6.01-896  6.07-9.35  0.35-042  0.36-0.48  4.84-6.71 5.10-6.92 19.1-25.4 19.4-26.1 2.97-3.96  3.05-4.51 13.7-19.8 14.1-20.9
Range 4.33-12.6  4.54-128  0.28-0.62  0.31-0.65  3.78-8.86  3.84-9.96  10.0-32.1 10.3-32.1 2.19-529  2.31-550  11.4-27.1 12.4-28.3
SD 2.42 2.40 0.08 0.09 1.52 1.71 5.61 5.81 0.87 0.94 4.54 4.67
SUVmean
Median 0.94 0.96 0.28 0.28 5.22 5.41 17.6 18.3 2.44 2.49 10.6 10.7
IQR 0.88-1.04  0.88-1.04  0.21-0.29  0.23-0.32  4.04-5.71  4.28-5.88 15.5-23.0 15.7-21.2 2.09-3.02  224-3.06  8.72-11.8  8.96-12.0
Range 0.66-1.17  0.67-1.18  0.17-0.35  0.18-0.36  3.02-6.60  3.04-7.56  7.67-33.9  7.82-28.1 1.68-4.22 1.80-3.92  6.57-27.1  6.95-12.8
SD 0.14 0.14 0.05 0.06 1.14 1.30 6.30 5.07 0.68 0.60 4.74 1.86

Median values of SUVmax and SUVmean displayed for normal tissues with their respective IQR and range. *PGC: Prompt Gamma Correction
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V. CONCLUSION
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