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Table 1. Level of Setting and Necessity for Radiation Protective Environment.

Level of necessity Level of setting
Subject Items
MeantS - D MeantS - D
Equipment to measure the patient's height and weight is placed in the preparation room. 94.60+£17.74 97.12+16.78
Instructions related to PET-CT exams are posted in the controlled area. 84.89+28.65 85.61+35.22
Recovery room has a restroom for the patients only. 91.73+21.36 81.29+39.14
Equipment to protect patients from external exposure is placed in the recovery room. 94.24+18.14 94.24+23.37
Caution signs are posted in the recovery room. 75.18+33.17 51.08+50.17
Patient A it hich itorsth ts of patientsis placed in th
security camera, which monitors the movements of patientsisp in the recovery 03.88+17 51 04.04+23.37
room.
Dept. is equipmented to administer blood tests. 96.76+13.74 99.28+8.48
A bell to call medica el is placed in both th d
n emergency (o} medical personnel is pl in both the recovery room an 913742079 80.56+39.70
restroom.
89.60+12.56 85.43+14.08
RI injection room has shielding walls/door. 96.76+13.74 98.56+11.95
Guidedlines(instructions) for the guardian is posted in the control area 76.62+27.78 60.43+49.08
preparation room is shielded from the distribution/recovery room. 94.96+18.35 92.09+£27.09
dept. is equipped with a protector for the guardian. 67.63+32.89 46.04+50.02
Guardian . . . ) . . .
'Rédla.tlon protection notices, which restricts the public access are posted in the RI 010142351 86.33+34.48
injection room, the recovery room and the PET-CT exam room.
Recovery room isinaccessible to the public. 85.25+24.42 70.50+45.77
Recovery room has shielding wall/door. 97.12+14.46 99.28+8.48
87.05+14.04 79.03+18.23
Every radiologist has a personal dosimeter. 97.84+11.84 99.28+8.48
The dept. i ipped with protect tecti loves/gl lead-sedli
(? lept. is equipped with protectors(protective gloves/glasses, aprons, ing 92.45+19.60 802143114
cylinders, etc).
The dept. i ipped with al it hich rai a hen the RI"
e‘e;-) is equp WI- arm monitors, which raises an aarm when the RI's 70.86+32.36 95.90+43.97
Radiologist | permissible pollution level is exceeded.
The dept. i ipped with int j cati stem, which enabl j cati
.e lept. is equipped with intercommunication system, which enables communication 84.89+26.00 60.06+46.39
with the recovery room.
Follow-up measures such as managing risks to exposure dosages. 90.29+21.60 83.45+37.29
87.27+14.73 73.38+18.40
SlJrV&jmeta’, whl (?h measures the amount of radiation and radioactive contamination is 96.76+15.00 98.56+11.95
placed in the RI injection room, recovery room and PET-CT exam room.
Desalination equipment is placed in the RI injection room, recovery room and PET-CT
nation equipment is praced| edt Ve 86.69+25.23 69.06:46.39
exam room.
Tempord radioactive waste box made of lead shielding material. 95.68+16.46 99.28+8.48
Walls/door of the RI injection room, recovery room, PET-CT exam room are shielded. 96.40+15.51 100.00+0.00
Ventalation following the regulation is placed in the Rl injection room. 96.40+£15.51 98.56+11.95
Radioactive labels are posted on the door of the RI injection room, recovery room and
Common oactv ba yect very 95.32+16.91 98.56+11.95
PET-CT exam room.
Hood and Glove box is placed in the RI injection room. 95.68+16.46 96.40+18.69
The dept. is equipped with a book for recording the amount of radiation(radioactivity). 93.53+18.88 97.12+16.78
The dept. is equipped with a procedure for taking measures at occurrence of radioactive
- 94.24+18.14 95.68+20.40
contamination.
Caution required to prevent radiation hazard is posted. 87.77+23.19 74.82+43.56
Septic tank of restroom for patientsis separated from general the septic tank. 89.93+21.85 81.29+39.14
93.49+14.58 91.76+11.05
Tota 90.22+11.65 84.29+10.24
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Table 2. Level of Necessity and Behavior for Radiation Protection.

Level of necessity

Level of behavior

Item
MeantS - D MeantS - D
Beforeinjecting RI into the patient, check alimentary abstinence and blood sugar level. 94.24+20.92 99.42+4.13
Perform somatoscopy on the patient. 92.45+22.45 98.13+8.30
Remind the patient of rulesto follow whilein the RI injection room and recovery room. 90.29+23.98 96.40+9.40
Only alow the patient to use the designated restroom after injecting RI. 91.37+24.02 95.40+14.71
Check the amount/time of RI dosage before and after the injection. 90.29+25.45 95.40+13.26
[le:t?g?te the bedclothes in the recovery room, which may have been contaminate by the 88.85424.85 04.68+10.92
Check whether the patient has urinated before the exam. 92.45+23.25 98.13+6.76
Patient Remind the patient of the dangers of their radiated urine. 89.21+24.64 97.27+8.06
Check whether the patient is carrying any metals(key, etc) before the exam. 93.88+21.25 99.71+2.39
Remind the patient not to move during the exam. 94.24+20.92 99.57+2.92
\I/?Vzrr: ::/ (:;ledpz;?; :); EE: ;(;:cnons to follow(drinking water, contact with pregnant 00.26+23.98 96.40+9.71
Remind the patient not to come out of recovery room after being injected with RI. 92.09+£22.73 97.99+8.09
Check whether the patient and the registration number match exactly. 94.60+20.58 100.00+0.00
Maintain the equipment through regular inspection. 95.32+19.87 98.71+6.90
S gp 1141084 | 97664363
Proper distance is kept between the guardian and the patient. 80.22+29.87 91.80+13.79
;IJZTZ .the door of the RI injection room before distributing RI for the guardian and the 841743071 01.80+16.12
Guardian - - - I
Remind the guardian of precaution related to radiation exposure. 78.42+29.52 89.35+15.66
In case of requiring the guardian's help, a protector is provided. 71.22+31.84 75.97+25.27
T 85140611 | 87.2341343
Check whether the Rl storage is closed after the injection of the RI dosage. 90.29+24.73 96.98+9.90
Use the lead sedling cylinder for RI injections. 90.29+24.73 94.10+16.05
Try to reduce the time of facing the patient after injecting RI. 89.93+24.95 96.26+10.65
Use the protectors(protective gloves/glasses, apron, lead-sedling cylinder, etc). 82.73£30.52 84.46+23.96
Zlal'form the pollution level check and/or desalination if required on radiologists after using 8201431.28 85.61420.29
Wear the personal dosimeter during radiation-related work. 94.60+20.58 98.99+4.39
Radiologist | Check whether the door of the exam room is closed during the exam. 91.73+23.77 97.84+8.23
Provide education/training to radiologists on aregular basis. 92.81+22.17 97.70+£7.64
Perform regular checkups on radiol ogists following regulation protocol. 94.60+20.58 98.71+6.90
Check the amount of radiologist's exposed dosage on a quarterly basis. 93.17+21.87 99.28+3.74
Wear the protectors required for entering the radiation controlled area 79.50+31.17 84.32+22.56
lr::!tc;\g/ le(l)ﬂr:l&s and procedure made by the safety regulations for performing radiation 87 77426.13 03.81412.71
e g9 1240094 | 94.0047.57
Measurethe pollution level of lead sealing cylinder used for injecting RI with Surveymeter. 75.18+33.17 79.42+23.46
Inspect the equipment to measure the radiation amount of RI precisely on aregular basis. 92.81+22.17 96.98+9.90
Manage the history information regarding usage, storage and disposa of RI. 94.24+20.92 96.83+9.41
Measure the amount of radiation and pollution levels of the equipment used. 83.09+29.83 85.61+22.33
Common Syringeis kept in atemporal storage after injecting Rl to the patient. 92.81+22.17 97.99+6.50
;ﬂoeraal:jn t;neer Ia;ln?suz;r ?if e(rja:lljft:)?]n;rra:ésla:rtlt\)/;g; of tempora storage and disposal of the 90.20+24.73 03.53+14.29
Classify the radioactive waste(vial, syringe, needle, cotton) generated after distribution. 96.04+19.10 98.71+6.46
Maintain PET-CT on adaily basis. 93.53+22.39 97.27+£9.07
e go 7640029 | 93204830
Total 89.24+19.63 94.49+5.61
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Table 3. Affecting Factors on Setting and Installing the Radiation Protective Environment.

Standard
B aror B t p F(p) R | Adi.R2| VIF
(constant) -5.715 13.644 -419 0.676

Subjective physica condition 1.580 1.404 0.084 1.125 0.262 1.002

Living habits and disease -1.611 0.818 -0.150 -1.970 0051 | 9507 1.044

Necessity of environment settingandinstalling | 0.150 0.077 0.171 1.956 0.053 | (0.000) 0263 | 0236 1.373

behavior 0.828 0142 | 0453 | 5825 | 0.000 1.092

Necessity of behavior -0.028 0.047 -0.054 -0.597 0.551 1.450
**%n<0,001
Table 4. Affecting Factors on the Radiation Protection

Standard
B aror B t p F(p) R | Adi.R2| VIF
(constant) 69.028 | 4.414 15637 | 0.000

Subjective physical condition -0.677 0.766 -0.066 -0.883 0.379 1.006

Living habit and disease 0.454 0450 | 0077 1008 | 0315 | gga7™ 1.066

Environment setting and installing 0246 | 0042 | 0449 | 5825 | 0000 | (0oo0) | O3 | O3 [Tioer

Necessity of environment settingandinstalling |  0.004 0.042 0.008 0.094 0.925 1412

Necessity of behavior 0.056 0.025 0.196 2.237 0.027 1.401
*+%0<0,001
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Table 5. Guiddines for the Radiation Protective Environment Setting and Installing (Checklist).
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Radiation Safety Management Guidelinesfor PET-CT
: Focus on Behavior and Environment

Jin Wook Jung” and Eun Ok Han'
"Cancer Imaging Center, Seoul National University Cancer Hospital,
"Department of Radiologic Technology, Daegu Health College

Abstract - Our purposeisto specify behavior and environmental factors aimed at reducing the exposed dosage caused by PET-CT and
to devel op radiation safety management guidelines adequate for domestic circumstances. We have used amultistep-multimethod asthe
methodological approach to design and to carry out the research both in quality and quantity, including an analysison previous studies,
professional consultations and a survey. The survey includes responses from 139 practitioners in charged of 109 PET-CTs installed
throughout Korea(reported by the Korean Society of Nuclear Medicine, 2010). The research use 156 questions using Cronbach's «
(alpha) coefficients which were: 0.818 for "the necessity of setting and installing the radiation protective environment”; 0.916 for "the
necessity of radiation protection”, "setting and installing the radiation protective environment™; and 0.885 for "radiation protection”.
The check list, derived from the radiation safety management guidelines focused on behavior and environment, was composed of 20
itemsfor the radiation protective environment: including 5 itemsfor the patient; 4 itemsfor the guardian; 3 itemsfor theradiologist; and
8 items applied to everyone involved; for atotal of 26 itemsfor the radiation protective behavior including: 12 itemsfor the patient; 1
item for the guardian, 7 itemsfor the radiologist; and 6 items applied to everyone involved. The specific check list is shown in(Table
5-6). Since our country has no safety management guidelines of its own to reduce the exposed dosage caused by PET-CTSs, we believe
the guidelines devel oped through this study means great deal to thefield asit is not only appropriate for domestic circumstances, but
a so contains specific check lists for each target who may be exposed to radiation in regards to behavior and environment.

Keywords: PET-CT, Behavior, Environment, Guideline, Protection, Radiation
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