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The Consideration of nuclear medicine technologist’s
occupational dose from patient who are undergoing
18F-FDG Whole body PET/CT : Aspect of specific
characteristic of patient and contact time with patient

Sunghwan Kim, Jaekwang Ryu and Hyunsoo Ko
Department of Nuclear Medicine, Asan medical Center, Seoul, Korea

The purpose of this study is to investigate and analyze the external dose rates of **F-FDG Whole Body PET/CT
patients by distance, and to identify the main factors that contribute to the reduction of radiation dose by
checking the cumulative doses of nuclear medicine technologist(NMT).

After completion of the **F-FDG Whole Body PET/CT scan(75.4 + 3.3 min), the external dose rates of 106
patients were measured at a distance of 0, 10, 30, 50, and 100 cm from the chest. Gender, age, BMI(Body Mass
Index), fasting time, diabetes mellitus, radiopharmaceutical injection information, creatine value were
collected to analyze individual factors that could affect external dose rates from a patient's perspective. From
the perspective of NMT, personal pocket dosimeters were worn on the chest to record accumulated dose of
NMT who performed the injection task(T1, T» and Ts) and scan task(Ts, Ts and Te). In addition, patient contact
time with NMT was measured and analyzed.

External dose rates from the patient for each distance were calculated as 246.9+37.6, 129.9+16.7, 61.249.1,
34.4+5.9, and 13.1+2.4 pSv/hr respectively. On the patient's aspect, there was a significant difference in the
proximity of gender, BMI, Injection dose and creatine value, but the difference decreased as the distance
increased. In case of dialysis patient, external dose rates for each distance were exceptionally higher than other
patients. On the NMT aspect, the doses received from patients were 0.70, 1.09, 0.55 pSv/person for performing
the injection task(Ty, T», and Ts), and were 1.25, 0.82, 1.23 pSv/person for performing the scan task(Ta, Ts, Té).

we found that maintaining proper distance with patient and reducing contact time with patient had a significant
effect on accumulated doses. Considering those points, efforts such as sufficient water intake and encourage of
urination, maintaining the proper distance between the NMT and the patient(at least 100 cm), and reducing the
contact time should be done for reducing dose rates not only patient but also NMT.
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Fig. 1. PED was used to measure occupational radiation dose
manufactured by Tracerco™.
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Table 1. General characteristics and dosage of the 106 subjects studied

Characteristic Classification n(%)
A Male 53 (50.0)
(Sex) Female 53 (50.0)
Sk Less than 60 yrs 44(41.5)
(Age) or more 62(58.5)

s Less (0.7 <Cr) 34 (32.1)
ié‘rog /aj)z] Normal (0.7 < Cr < 1.4) 68 (64.2)
' Over (Cr > 1.5) 4 (3.8)
=4 A7k Less than 10 hrs 14 (13.2)
(Fasting time) or more 92 (86.8)
S H Yes 18 (17.0)
(Diabetes mellitus) No 88 (18.0)
- e Normal (BMI < 23.0) 51 (48.1)
(’gﬁfﬁn% Over (23.0 < BMI < 24.9) 26 (24.5)
: Obesity (BMI > 25.0) 29 (27.4)
Less than 222(Less than 6 mCi) : Group 1 3(2.8)
222(6 mCi)~ 258.9(6.9 mCi) : Group 2 9(8.5)
= 259(7 mCi)~ 295.9(7.9 mCi) : Group 3 29 (27.4)
Fof Al . .
(MBq) 296(8 mC!)~ 332.9(8.9 mC!) : Group 4 27 (25.5)
333(9 mCi)~ 369.9(9.9 mCi) : Group 5 24 (22.6)
370(10 mCi)~ 406.9(10.9 mCi) : Group 6 5(4.7)
More than 407(11 mCi) : Group 7 9(8.5)
ZA 106 (100.0)
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Table 2. External radiation dese rates by patient’s characteristic(Sex)

Distance from patient

Sex n 0cm 10cm 30m 50 cm 100 cm
M SD M SD M SD M SD M SD
Male 53  Dose(uSv/h) 268.013 3535 139.345 14.14 65911 834 37183 563 14162 217
Female 53  Dose(uSv/h) 225743 2638 120.428 13.36 56557 7.26 31547 472  11.998 219
t-value -6.975 -7.077 -6.155 -5.580 -5.104
P-value P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
1. 8Xfel 18 EM BEAM 2) FoX#F(Injection dose)
ghapo] Fojdefo| whE Ael ¥ RAZFES E A
2 TLo] AR SR 1068 ('F:53', ©]:5318) 1} of| A ek 7k 9-9]3F 2}o| 2 B At} (p<0.01)(Table 3).
AP A FAPAE 678 (14T, of:27) 0] k. 2hAkEe] '
 7F HF A s Uy 7k762.15+12.514), 58.36+14.46 4] ©. 3) A3(Age)
2 2 Aole flSMATHp=0.152), FAFTolAE A Ao oJat A W )R ATGES M= EAZ o= &
64.98:9.99 kg, 56.26+8.64 kgO & oIt ZI7k AUATE  ojat 2po] = wo] ] SkFTI(Table 4).

(p<0.01).

4) S A|7H(Fasting time)

2. x| JHEA 01 EA AL FA Ao whE A ] ' QR AT ES B A Y
AN A CZ FoT Afo] S Hol X GFAIE, HH A O
1) 48 (Sex) 2342 ole gtel A2 W el gl BaH o
SAo] ol T o] ARMFRE REAYN o 2= woickTables)
ol o Rt e A8 Ry om, EAH o2 fol3t
Aol S HITh(p<0.01)(Table 2). = e 7 Ft A5
64.98+9.99 kg, 56.2618.64 kg= Fo A1gFo] 2}ol7} 78] ¥
AR E] A K 02 G2l 2ol & St
Table 3. External radiation dose rates by patient’s characteristic(Injection dose)
Distance from patient
Dose n 0cm 10cm 30m 50 cm 100 cm
M SD M SD M SD M SD M SD
Group 1 3 Dose(uSv/h) 214.533 459739 107.967 14.8194 46.967 6.8193 23.933 32021 9.200  .3606
Group 2 9  Dose(usSv/h) 206.833 17.1156 113.222 9.9624 52.444 3.1647 28.611 5.1695 10911 .8767
Group3 29 Dose(uSv/h) 226.648 25.4768 120.303 13.2234 56.910 6.0921 31.279 3.2801 11.883 2.0668
Group4 27 Dose(uSv/h) 256.815 38.7400 131.500 15.3654 60574 7.2883 33.967 5.1254 13.089 1.6104
Group5 24 Dose(uSv/h) 262.717 33.7628 138583 9.7264 67425 7.5341 38250 4.5198 13950 1.9174
Group 6 5  Dose(uSv/h) 263.200 34.6756 141.940 10.0219 64.500 10.8312 38.880 24345 15420 2.0352
Group 7 9  Dose(uSv/h) 281.778 20.4526 150.011 135428 72.367 6.7961 41.867 2.8697 16.756 1.8981
F-value 8.477 13.009 13.751 17.404 15.113
P-value P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
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Table 4. External radiation dose rates by patient’s characteristic(Age)

Distance from patient

Age n 0Ocm 10cm 30m 50 cm 100 cm
M sD M SD M sD M SD M sD
Less than Dose 18711 422471 130918 18.0781 62502 9.2809 35548 64838 13336 24210
60years (uSv/h)
More than Dose 15577 342506 129155 157024 60334 89272 33526 53417 12.898 24381
60years (uSv/h)
t-value 421 688 622 126 583
P-value 675 595 228 082 363

Table 5. External radiation dose rates by patient’s characteristic(Fasting time)

Distance from patient

Fasting time n 0cm 10cm 30m 50 cm 100 cm
M sD M sD M sD M sD M sD
Lessthan ), DOSe  ,00071 491569 136393 17.9528 62843 03531 35986 58561 13543  2.6599
10hrs (uSv/h)
Morethan o, DO )/ 71 354466 128897 163414 60989 00828 34118 58978 13010  2.4000
10hrs (uSv/h)
t-value 1415 1.579 709 1.105 763
P-value 160 117 480 272 447
5) A AFA5-EMI) Aol7} 9Le-g & 4 2.
NormalBMI A&t} OverBMI A et 7F A 8] ¥H QR A5
2 0 cmolA BAIFLRE F2J3t zlo]7t ¢l thH(p=0.184) 6) Z3otel $2](Cr)
(Table6). A2l 7t 2748142 pgle] Aol 2 Mol AL RS Zdolel 2xo] B2 Ag] ¥ o5 AeFEe] WMshs 50

=3 Sholgt 23 10 cmAel7h Z745hE A ObesityWSheh  cm7A] ol 2Fo] S 1 912 7H(p<0.08), 100 cmel 4] A 2]
Normal ek 7k §-0J3k Ahol S 1ol 7] AAMI(P=0.004), A 2o w2 7h4 0] A0 BA A 50 gt Hfo]

100 cmof| 4]+= Obesity 3] T} Normal 3] ¢+(p<0.01), Obesity £ Ho|x] &kth(p>0.05)(Table 7).
ekt Overy Th(p=0.007) B AN FAH R Fojst

Table 6. External radiation dose rates by patient’s characteristic(Body Mass Index)

Distance from patient
BMI n 0Ocm 10cm 30m 50 cm 100 cm
(kg/m2)
M SD M SD M SD M sD M sD
Normal Dose
EMioy L (uogn) 292359 416633 125516 167637 50335 85304 32725 58543 12218 19392
Over 26 PO 943562 32.9971 129546 137400 60.638 8.9976 34008 51466 12900  1.9250
(23.0 < BMI<24.9) (usvih) <7 : : : : : : : ' :
Obesity Dose
EMIazb) 2 (o 257810 325510 137679 164455 65107 92502 37569 54758 14759 27930
F-value 1718 5.532 4014 7.017 12.432
P-value 184 005 021 001 <001
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Table 7. External radiation dose rates by patient’s characteristic(Creatine value)

Distance from patient
Creatine n 0Ocm 10cm 30m 50 cm 100 cm
M SD M SD M SD M SD M SD

Less 34 PO 957844 36,8079 123.050 153591 57.774 81260 32241 58631 12362 2.3617
(0.7 mg/dl less) (uSv/h)
Normal Dose
07< levele 1amg/dly B (uoumy 2535% 322470 132001 158168 62575 91024 36160 57243 13374 24479
Over 4 P9 94475 569518 152050 160130 67.850 91468 38900 38730 14200 1.3687
(>1.4 mg/dl) (uSv/h)
F-value 10.145 7.849 4546 4.252 2475
P-value <0.01 001 013 017 089

Table 8. External radiation dose rates by patient’s characteristic(Diabetes mellitus)

Distance from patient
DM n BST 0cm 10 cm 30m 50 cm 100 cm
M SD M SD M SD M SD M SD M SD

Yes 18 11583 17774 °%° 256904 382771 137.761 14.0887 64.239 99625 35511 53129 13083 2.6062

(uSv/h)

No 88 9299 1293 Dose 244,809 37.3602 128.276 16.7657 60.619 8.8429 34.131 6.0126 13.080 2.4072

(uSv/h)
t-value -1.256 -2.241 -1.549 -.904 -.006
P-value 212 .027 125 .368 .995

Table 9. Accumulated dose rate of NMTs work in injection site, scan room

Injection task Scan task
T1 T, Ts Ta Ts Te
Continuous working years at PET Center 5 1 3 4 8 2
Total Dose (uSv/h) 28.04 76.91 76.71 42.06 59.25 85.42
Background (uSv) 9.78 14.67 26.9 4.66 9.32 9.32
Total Dose (Background corrected) 18.26 62.24 49.81 37.40 49.93 76.10
Patient (n) 29 57 91 30 61 62
Dose/person (USv/n) 0.70 1.09 0.55 1.25 0.82 1.23
DRCE PET/CTA 227|17he FALI R e ake] 749 s34 3220
ool o3t e W AR Wske BAKeR W AWUR SR HE 4730909l
IRt Apol 5 Kol &] Qh kAT, B A g ofl A i o] Q)
£ oto] Pro] e AHRn BRH 0 B £ S 1) A 2 AAe] 4RE @A 1)
H At (Table 8) FrdE s 1o 2 Ry 2 BhA 2] FARALS]
9 E M e 243 Ak ok} Zok(Table 9). vl AL
2. HIARM EIAZ AR 35-9] 2ol iz HAb ZHAFAA E AL el ol A )
ZEA|Zbo] Th Ho] whgE ik

WA AAEA 29 BRATS 34769491,
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Table 10. Patient contact time of NMTs work in scan room

T Ts Te
M SD M SD M SD
Total (sec) 110.39 34.26 91.08 66.81 119.20 75.68
Contact time Patient (n) . 31 24 30
Moveable(mobile) 109.50 34.48 63.16 19.46 90.21 26.64
patient (sec)
2) SHAIZE Z) o] T (lﬁ)ﬂ AT GRS T2 ¥ 24
A%50] 7HsAE S iAo 2 AR TAN(Ty, d(@W)of M2 A % % IR uf, w]Z A
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