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— Abstract —

Radiotechnologists and Radiation Exposure from PET and PET/CT Systems

Hoon-Hee Park, Jeongbae Rhie?, Pilkyundung®, Jong Doo Lee?, Jong Uk Won?, Jaechoon Roh?

Department of Radiology, Shingu University, Graduate School of Public Health Yonsei University?,
Division of Nuclear Medicine, Department of Radiology, Yonsei University Health System?,
Department of Preventive Medicine-Institute for Occupational Health, College of Medicine, Yonsel University?

Objectives: In this study, radiotechnologists who work performing PET and PET/CT methodologies
were analyzed in order to find the cause for the differences in radiation exposure as they applied to gener-
al characteristics, work characteristics, knowledge, and exposure recognition or conduct.

Methods: From April 15", 2010 to May 14", 2010, we conducted a retrospective analysis on 80
radiotechnologists using data garnered from their individual general characteristics, work characteristics,
knowledge, and exposure recognition or conduct. Their average annual radiation exposure dosages were
measured using a thermoluminescence dosimeter. A multiple regression analysis was performed as a sta-
tistical tool.

Results: Regarding the general PET and PET/CT characteristics, when the work experience was short,
the exposure dose was higher. The factors of age, marriage, work experience in nuclear medicine, PET,
PET/CT, and sex were found to have statistically significant effects. The knowledge, recognition, and
conduct factors for the radiotechnol ogists were affected by unsecure radiation exposure at the moment of
carrying, unsecure radiation exposure at the moment of injection, the application of protection at the
moment of injection, and the use of auto distributor. It was found that, the use of an auto distributor,
efforts in reducing the radiation exposure, unsecure exposure when with a patient, and the application of
protective procedures at the moment of injection affected the overall factor of radiotechnologists radia-
tion exposure dose.

Conclusions: We believe that if radiotechnologists would reduce their radiation exposure by using
auto distributors, make efforts to reduce the chance of exposure, and be conscious of radiation, they
would be able to reduce the radiation exposure dose even during unavoidable circumstances.

Key words: Radiotechnologist, Radiation exposure dose, PET, PET/CT
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Table 1. Subject characteristics

23]

S . PET, PET/CT WA ZAIRI| TZ pai@ol

Characteristic Condition Number %
Sex Male 72 90.0
Female 8 10.0
Age 25~29 41 51.3
30~34 27 33.7
35~39 8 10.0
40~44 4 5.0
Marital Status Single 32 40.0
Married 48 60.0
Work experience period in nuclear medicine <lyear 3 37
1~-2 13 16.3
35 27 33.8
6~9 29 36.2
10~19 8 10.0
Work experience period in PET and PET/CT <lyear 11 13.8
1~-2 30 375
35 39 48.7
Table 2. Knowledge score, cognitive score, and conduction score of subjects
Characteristic Condition Knowledge Score Cognitive Score Conduction Score
Mean+S.D. p Mean+S.D. p Mean+S.D. p
Sex Mae 3.64+0.66 p>0.05* 3.70+0.77  p>0.05* 3.35+0.78 p<0.05*
Female 4.48+0.59 4.12+0.21 4.50+0.57
Age 25~29 3.84+0.94 p>0.05** 3.66+0.79 p>0.05** 3.22+1.23 p>0.05**
30~34 3.92+0.90 3.91+0.65 357+1.11
35~39 356+1.21 3.68+0.55 3.60+0.33
40~44 4.02+1.11 4.25+0.39 3.80+0.38
Marital status Married 3.96+0.99 p>0.05* 3.87+0.69 p>0.05* 351+0.69 p>0.05*
Single 3.77+0.90 3.55+0.80 3.27+0.44
Work experience period in <lyear 3.00+09  p>0.05** 250+0.52 p>0.05** 3.00+0.46  p<0.05**
nuclear medicine 1-2 3.37+0.89 3.50+0.78 2.72+0.38
3~5 4.25+0.38 4.00+0.78 3.52+0.49
6~9 3.95+0.65 3.77+0.61 3.64+0.69
10~19 3.25+1.70 3.66+1.22 3.60+0.94
Work experience period in <lyear 357+£0.77 p>0.05** 3.64+089 p>0.05** 3.05+051  p<0.05**
PET and PET/CT 1-2 3.83+0.90 3.76+0.84 3.33+0.90
3~5 3.82+0.95 4.06+0.67 3.81+0.58

*t-test, ** ANOVA.
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Table 3. Exposure dose of radiation workers by General charactreistics

Characteristic Condition Exposure Dose (mSv) p

Sex Male 9.42+4.10 p>0.05*
Female 851+2.44

Age 25~29 9.78+3.66 p>0.05**
30~34 9.06+3.38
35~39 857+244
40~44 851+3.33

Marital status Married 8.86+2.02 p>0.05*
Single 9.70+3.34

Work experience period in nuclear medicine <lyear 11.36+2.45 p<0.01**
1~2 12.43+2.38
3~5 9.73+2.78
6~9 8.95+1.05
10~19 6.31+1.56

Work experience period in PET and PET/CT <lyear 487+2.74 p<0.01**
1~-2 3.47+1.09
35 2.83+1.23

*t-test, ** ANOVA.
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Table 4. Exposure dose of radiation workers by knowledge, cognition, and conduct

4t=35| S - PET, PET/CT AR ZAtAL| m|=

ngel

AHp»0.05, Table 5).

Characteristic Classification Condition  Exposure Dose (mSv) p
Knowledge  Radiation related rules, regulations and laws Low score 9.24+3.75 p>0.05*
High score 7.78+5.32
Radiation dose limit Low score 9.40+3.80 p>0.05*
High score 8.88+5.22
Cognition Uneasiness of radiation exposure from radioisotope distribution ~ High 9.28+4.21 p>0.05*
Low 9.28+3.40
Uneasiness of radiation exposure from radioisotope injection High 9.02+3.45 p>0.05*
Low 9.48+4.11
Uneasiness of radiation exposure from carrying radioisotope High 9.02+4.17 p>0.05*
Low 9.89+3.45
Uneasiness of radiation exposure from patient contact High 9.01+3.74 p>0.05*
Low 10.09+4.44
Conduct Using radiation shielding equipment in distribution Use 9.09+3.88 p<0.05*
Not use 11.59+2.88
Using auto-distribution equipment in distribution Use 4.49+1.83 p<0.01*
Not use 10.77+3.21
Using radiation shielding equipment in injection Use 6.88+2.32 p<0.01*
Not use 11.44+3.44
Using auto-distribution equipment in injection Use 8.62+4.55 p>0.05*
Not use 9.33+4.83
Using radiation shielding equipment in carrying Use 5.23+242 p<0.01*
Not use 10.99+3.56
Using radiation shielding equipment in patient contact Use 6.62+2.54 p<0.01*
Not use 11.32+3.46
Effort to reduce the radiation exposure Sufficient 7.12+2.74 p<0.01*
Insufficient 12.32+3.36
Effort to keep the proper distance Sufficient 6.62+2.33 p<0.01*
Insufficient 12.69+3.24
Effort to have the proper shield Sufficient 8.40+3.44 p<0.05*
Insufficient 10.95+4.42
Effort to do the proper housing Sufficient 7.88+3.60 p<0.05*
Insufficient 1042+4.11
*t-test.
Table5. General characteristic of work related to exposure dose of radiation workers
Characteristic B p
Sex Male* 1.00
Femae 0.01 p>0.05
Age <30 years* 1.00
30 years< 0.47 p>0.05
Marital status Single* 1.00
Married 0.27 p>0.05
Work experience period in nuclear medicine <2years 1.00
3years< 0.14 p>0.05
Work experience period in PET and PET/CT <2years 1.00
3years< 0.03 p>0.05
R2=0.229
*reference group.
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Table 6. Exposure dose of radiation workers related to knowledge, cognition, and conduct

Characteristic B p
Knowledge Radiation related rules, regulations and laws without 1.00
with 0.11 p>0.05
Radiation dose limit without 1.00
with 0.06 p>0.05
Cognition Uneasiness of radiation exposure from radioisotope distribution without 1.00
with 0.20 p>0.05
Uneasiness of radiation exposure from radioisotope injection without 1.00
with 0.49 p<0.05
Uneasiness of radiation exposure from carrying radioisotope without 1.00
with 0.63 p<0.05
Uneasiness of radiation exposure from patient contact without 1.00
with 0.12 p>0.05
Conduct Using radiation shielding equipment in distribution without 1.00
with 0.01 p>0.05
Using auto-distribution equipment in distribution without 1.00
with 0.47 p<0.01
Using radiation shielding equipment in injection without 1.00
with 0.48 p<0.01
Using auto-distribution equipment in injection without 1.00
with 0.08 p>0.05
Using radiation shielding equipment in carrying without 1.00
with 0.19 p>0.05
Using radiation shielding equipment in patient contact without 1.00
with 0.02 p>0.05
Radioactive material management without 1.00
with 0.13 p>0.05
Effort to reduce the radiation exposure without 1.00
with 0.40 p<0.05
Effort to keep the proper distance without 1.00
with 0.38 p<0.05
Effort to have the proper shield without 1.00
with 0.10 p>0.05
Effort to have the proper housing without 1.00
with 0.23 p<0.05
R?;=0.592

Reference group: without
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Table 7. Factor of radiation-worker exposure dose
Characteristic B p
Using auto-distribution equipment in distribution without 1.00
with 0.42 p<0.01
Effort to reduce the radiation exposure without 1.00
with 0.29 p<0.01
Uneasiness of radiation exposure from patient contact without 1.00
with 0.21 p<0.01
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with 0.19 p<0.05
Using radiation shielding equipment in injection without 1.00
with 0.19 p<0.05

R%4;=0.863

Reference group: without.
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