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Medical Radiation Exposure of Patients
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Dose Index

Dose Index Symbols  Radiography Mammography Fluoroscopy
Imaging-Guilded FL
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Anthropomorphic Phantom Used for Simulation
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PCXMC

A Monte Carlo program for calculating patient

doses in medical x-ray examinations e —
FID Max energy 150 x-ray tube voltage Incident air kerma a

Image width keV Anode angle Entrance exposure
Image height Photon number Total filtration DAP or KAP
Exposure-area product

Current-time product
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Dose Assessment in CT
Existing Software Packages
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Virtual.DOSEV Monitor Medical Radiation Dose -

Increase Patient Safety
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Study Design

National Health Insurance Ministry of Health and Welfare
Research Database Statistical Data

S ling Hospitals
ampling P! Number of

Examinations

Procedures
Examinations/Procedures

Examination Sequence

Parameters l
Dose Measurements Dosimetric Models

Effective Dose Per Procedure
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M ed ica I EXpOSU re PO p U Iati O n National Health Insurance

Research Database

~ Ten Million

2,516 L4 SV S—

615,285
242,859

237,972

375,269
27,482,404

239,099
12,070,505
43,639,997
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Category-Examination-Sequence-Model-Health Insurance Code

National Health Insurance
Research Database

Number of | Number of | Dosimetric Health Insurance
Examination Sequence ~ Models Codes
1. CT 23 23

2. Nuclear medicine 12 12 70

3. Cardiac interventional fluoroscopy 26 6 26

4. Non-cardiac interventional
fluoroscopy

5. Fluoroscopy 10 8 46
6. Radiography 35 69 25
7. Mammography 4 4 2
8. Dental radiography

13 11 o7
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Examination ltems: 51

Category
1.CT

2. Nuclear medicine

3. Cardiac interventional

fluoroscopy

4. Non-cardiac
interventional
fluoroscopy

5. Fluoroscopy

6. Radiography
7. Mammography

8. Dental radiography

IRPA16 | HPS @Orlando,FL. 2024-0711.

Ordering of Examination
ltems

Estimated Collective
Effective Dose Total from
High to Low

Technical Difficulty Level

Estimated Collective
Effective Dose Total from
High to Low

Estimated Collective
Effective Dose Total from
High to Low

Body Part

Technical Difficulty Level

Technical Difficulty Level

Category 1: CT
Head
Neck
Chest
Upper Abdomen
Abdomen (including pelvis)
Chest and Upper Abdomen
Chest and Abdomen (including pelvis)
Pelvis
Lower Extremities

. Spine

. Cardiovascular System

S 200N O~ ODN S

Category 2: Nuclear Medicine
12. Myocardial Perfusion Imaging with Stress
Test
13. Whole-body Bone Scan
14. Whole-body Inflammation Scan
15. Cardiac Function Imaging and Heart Wall
Motion Measurement
16. PET Scan - Whole-body
17. Others:
Whole-body Tumor Imaging
Cardiac Function Testing
Parathyroid Imaging
I-131 Cancer Follow-up Test
Thyroid Scan
Renal Function Imaging (dynamic)
Renal Function Imaging (99mTc)
Parathyroid Imaging

Category 3: Cardiac Interventional
Fluoroscopy
18. Cardiac Catheterization

19. Coronary Angiography (including stent/heart

valve replacement)

20. Endovascular Aneurysm Repair (EVAR)
21. Electrophysiology Study and Ablation
22. Electrical Physiology Testing

23. Others: Whole-body

Fluoroscopy
24. Percutaneous Angioplasty
25. Vascular Embolization
26. Percutaneous Biliary Drainage (including
stenting)
27. Percutaneous Nephrostomy
28. Retrograde Ureteropyelography
29. Others:
Percutaneous Vertebroplasty (single level)
Four-limb Venography
Carotid Angiography (one side)
Spinal Venography
Percutaneous Vertebroplasty (two or
more levels, each additional level)
Portal Venography and Embolization

Category 5. Fluoroscopy
30. Intravenous Pyelography
31. Lower Gastrointestinal Series
32. Upper Gastrointestinal Series
33. Esophagram
34. Small Bowel Series
35. Hysterosalpingography
36. Others:
Barium Swallow
Voiding Cystourethrography

Category 6. Radiography

37. Head

38. Chest

39. Abdomen (including pelvis)
40. Kidney-ureter-bladder (KUB)
41. Spine

42. Upper Extremities

43. Lower Extremities

Category 7. Mammography
44. Routine Mammography
45. Mammography-guided Stereotactic Biopsy

Category 8. Dental Radiography
46. Periapical

47. Bitewing

48. Occlusal

49. Panoramic

50. Cephalometric
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Sampling Hospitals' Levels and Regional
Distribution

Regional Northern

B District etz

Regional Southern

o O

Area Distribution

Hospital Level Subtoal
P Northern @ Central Southern Eastern

Primary Care Clinic Northern

Central

m

District

Medical Center Northern
Regional Northern

1) Medical Center 3 2 0

Regional Eastern

Regional Northern

2) Regional Hospital Regional Southern
3) District Hospital
4) Primary Care
Clinic

Subtotal
Percentage

Medical Center Central

Regional Central

Medical Center Northern
District Northern

District Southern

Medical Center Central

Medical Center Southern

Medical Center Southern
Medical Center Central

District Central

Taiwan Northern Central Southern Eastern

Hosplta! Reglonal 339 299, 349, 4%
Distribution
District T
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Distribution of Hospitals Sampled for Medical Radiation Categories

1. CT

2. Nuclear medicine

3. Cardiac interventional
fluoroscopy

4. Non-cardiac
interventional fluoroscopy

5. Fluoroscopy
6. Radiography

7. Mammography
8. Dental radiography

Number of
Hospitals

Hospital Codes

AB.F.G.H.I.LJ.L.N.O.P.U.

Vv
A.G.ILJ.P.Q.S

AB.G.J.P. Q.U.W

A.B.G.H.l.J.O.P.R.S.U

A.B.E.F.G.H.l.J.L.M.O.P.

R.S.U

A.B.G.H.l.J.K.L.N.O.P.R.

U

A.B.C.E.G.H.l.J.K.L.M.N.

O.P.R.Q.R.S.T.U.X.Y
B.D.F.I.J.M.P.U

Northern

Area Distribution

3

2

2

2

1
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Dosimetric Models

Chest and
Upper Abdomen Chest and Abdomen

Items / Dosimetric . ) .
(including pelvis)

Sequence
Parts Models Abdomen (including

Abdomen ; pelvis)
MC ™
PelViS | : “

2. Nuclear 19 Dose
medicine coefficient

Category Methods

Cardiovascular

12
Lower
3. Cardiac MC Extremities
interventional software PCXMC
fluoroscopy

4. Non-cardiac MC
interventional 11 software | PCXMC Gy cweise e swn
fluorosco Active marrow 0.12 0.12 0.12 .
Py e s o s o Equivalent dose
Colon wall 0.12 0.12
software PCXMC Lungs 0.12 0.12 0.12
Stomach wall 0.12 0.12
MC Remainder tissues 0.05 0.12
ft‘ N PCXMC Gonads 0.20 0.08
so are Thyroid 0.05 0.04

Esophageal wall 0.05 0.04
Liver 0.05 0.04
Urinary bladder wall 0.05 0.04
Skeletal endosteum . 0.01 0.01

8. Dental prd =
I’ad i Og I’aphy Salivary glands 0.01

Skin . 0.01

Subtotal Total X 1.00
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Effective dose & Collective dose

Parameters Vriables Z K nijk Eij K
n - Number of examinations in a n Sampling hospital Ei i =
J D e Miik
L
hospital J
Head
N Number of examinations in the 5 lspine Neck[ Z ) nijEl]
2 4
National Health Insurance database e Chest E j =
gi Upper Zi nl]
E : Effective dose L2 Abdomen
S : Collective effective dose Pelve Z'] IV] E]
R : Proportion of total collective ‘ ‘ S —_ R
effective dose e -
xtremities
P : Total population of Taiwan S
Etw : Average annual dose per E TW — —
capita in Taiwan 1

k
. Head’s Examination sequence

* brain

* sinus

- facial bone

* Temporal bones



Effective Dose for CT Examination

< Hospital | Samplin Medical
CT examinations ; E 9 Radiation
population

Head 13 4,510 814,810
Neck 11 717 139,308
Chest 12 2,971 : 354,363
Upper Abdomen 11 3,761 232,225

Abdomen (including 8 1,408 492,793

pelvis)
Chest and Upper
Abdomen 260 125,268
Chest and Abdomen
(including pelvis) 183 22,187

Pelvis 344 30,945

Lower Extremities 72 : . 35,989

Spine 224 47,022

Cardiovascular System 246 26.474
Sub-total
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Medical Radiation Dose of Taiwan's Population

Annual Effective Dose Per
Capita* (mSv)

1ot
2. Nuclear medicine _

3. Cardiac interventional
0.19 13% 0.20
fluoroscopy

50
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67% CT

Category

4. Non-cardiac

-
interventional fluoroscopy
5. Fluoroscopy 0 01
6. Radiography
7. Mammography 0.0014 0.003
8. Dental radiography 0.0012 0.005

1.51 100%

# Based on the estimate of the collective effective dose divided by the total
population of Taiwan (23,571,227)

21




Comparison of Effective Dose per Capita

Examination

Taiwan

NCRP- 184

NCRP 160

2017

2016

2006

CT

1.02

1.45

1.46

Nuclear Medicine

0.16

0.41

0.73

Cardiac Interventional
Fluoroscopy

0.19

0.13

0.23

Non-Cardiac Interventional
Fluoroscopy

0.05

0.12

0.2

Fluoroscopy

0.01

Radiography

0.08

Mammography

0.001

Dental Radiography
Effective dose (mSv)
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0.001
1.51




Conclusion

Taiwan population: 23.57 million
Effective dose per capital: 1.51 mSv

National Health Insurance Ministry of Health and Welfare
Research Database Statistical Data

14.45 million
Sampling Hospitals

Number of
Examinations
Procedures

Category Annual Effective Dose Per
pita® (mSv)
ICRP 60 ICRP 103
Collective et 02| o] o0e8

2. Nuclear medicine 0.16 —|
Dose

0.19
Examination Sequence
Parameters

Examinations/Procedures

Dose Measurements Dosimetric Models

Effective Dose Per Procedure
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