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Abstract Estimation of entrance surface dose to patients who are examined by x-ray is of great importance 
in radiation protection. Where in this research the ESDs were estimated using mathematical models. This 
model was applied to estimate the radiation doses on seven examinations on number of 93 patients. The 
results showed that there is a high amount of entrance surface doses within all examinations, because of an 
increase in kV ,  mAs. 
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ESD

NRPB5111[14]44

 pkV

mAsFSD

ESD

[15]]49[

1

. 

pKv mAs FSD  ESD (mGy) 

92 95 411F 41143

95 11 411 F 41259 

99 52 451 M 41415 

95 11 411 M 412595 

94 55 491 M 11959 

89 49 441 F 11989 

94 49 451 M 11833 

99 58 411 M 11932 

99 95 411 M 41415 

91 12 411 M 41894 

95 98 451 F 41982 

82 11 411 F 41992 

99 98 411 F 41511 

99 59 421 M 11911 

91 59 421 F 11991 

 

2

pKv mAs FSD  ESD (mGy) 

19 9 12M 11389
19 819 81 M 11119 
28 9 92 M 51599 
29 41 81 M 11988 
21 41 11 M 51155 
18 819 21 F 11234 

3

 

pKv mAs FSD  ESD (mGy) 

18 41 11M 41189 
29 914 21 M 11992 
18 914 12 M 11959 
98 9 12 F 51548 
19 9 11 M 41449 
29 41 81 M 11988 
21 9 11 M 41849 

4

 

pKv mAs FSD  ES (mGy) 

25 41 81F 11999 
21 41 81 F 11991 
22 9 21 M 11311 
25 41 21 M 41511 
21 41 11 M 41991 
22 914 21 F 11329 
22 9113 21 F 11325 
22 4512 91 F 11822 
25 4212 21 F 41981 
29 41 81 M 41114 

 5 

Lumbar spine /LAT 

pKv mAs FSD  ESD (mGy) 

35 499411M 45128
32 9418 411 F 9149
31 59991 M 59519 

91 491 451 M 9123 
499 9312 91 M 451449 
39 599 11 F 411199 
32 94811 M 489124

441 441 81 F 15129 
419 9812 21 F 98119 
91 491 91 F 43139 

6

pKv mAs FSD  ESD (mGy) 

229 21F 41191
25 41 81 F 11999 
21 41 91 F 11199 
22 4512 91 F 11822 
29 4512 81 M 41914 
28 48 91 M 81499 
29 41 21 F 41139 
22 3 411 M 11915 
29 4512 81 M 41195 
22 41 91 M 11892 

 

7 

Foot/AP

pKv mAs FSD  ESD (mGy) 

293 80 F 11219

84 4512 50 F 519189 
29 41 40 F 515293 
11 2 40 F 0.67155 
19 1 50 M 119599

21 44 50 M 4115149 
12 9 60 M 111313 
11 218 50 M 111949 
13 919 80 M 119193 
29 9 40 F 41919 
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8

Foot /LAT

pKv mAs FSD  ESD (mGy) 

19 112 40 F 112983
29 44 60 F 4141 
21 9 80 M 119189 
13 9 70 M 11192 
29 49 50 F 4199 
19 819 60 F 111192 
21 9 60 F 11848 
12 9 40 M 414599 
21 41 50 M 4144 
11 112 50 M 119989 

 
9

Lumbar spine / AP 

pKv mAs FSD  ESD (mGy) 

99 495 91 M 51111
99 412 91 M 98199 
99 423 91 M 54192 

41 5912 81 F 111999 
99 99 91 M 1118 

441 9311 21 F 19115 
441 9912 91 F 41122 
99 1111 82 F 8153 

419 5219 91 F 815 
94 499 81 M 59134 

10

cervical spine / LAT 

pKv mAs FSD  ESD (mGy) 

89 11 411 F 4133
95 28 411F 5149 
99 4119 91 F 4119 
99 9413 11 F 3191 
99 9412 441 F 4194 
88 5118 91 M 41929 
91 95 441 M 419999 
89 11 411 M 5112 
99 98 451 M 41899 
99 95 411 M 5148 

 

11[15] ]11[

]49[ ]42[ 

ESD (mGy) 
 

FSD 

 

pKv 

 

mAs 
 

mAs kVp ESD mAs kVp
ESD 

(mGy) 

5 65 0.18 4.24 116.96 0.35 
4199211959 

11119585414943 

421

411 
495 

95

82 
98199 

12

49 
94118 

PA Chest 

  1.88 54.11 0.05 
5159911119 

1198225414312 

8192 

19199 

28

18 
21188 

41

819 
914 

AP 

Elbow 

   1.83 54.03 0.05 
5154811959 

11241111415919 

8111 

12194 

98

18 
29194 

41

914 
9115 

LAT 

   --- 
4198111822 

11111999411939 

9111 

22 

29

21 
2919 

4212

9 
3134 

PA 

Knee 

   3.35 62.09 0.13 
8149911915 

41954949411198 

411

91 
81 

29

21 
2119 

489 

44112 
LAT 

   1.61 48.49 0.04 
5191119193 

11942411841 

9111 

21 

29

19 
2414 

45121 

9111 

AP 
 

Foot    1.9 53.53 0.06 
4199119189 

111315119 

9111 

28 

29

19 
1311 

49112 

9149 
LAT 

35 73 5.74 39.31 71.89 1.91 
98199111999 

5919988551819 

9191 

8412 

441

41 
9312 

495

5219 
91198 

AP 

Lumbar 
spine 

25 85 11.36 79.83 78.19 3.6 
595199123 

311993495112 

41191 

9119 

499

91 
3812 

948

9312 
489128 

LAT 

  12.98 63.31 0.39 
31914119 

511319511 

41111 

3911 

88

95 
9118 

28

4119 
99199 

LAT 
Cervical 

spine 



Estimation of entrance surface dose (ESD) of patients examined by diagnostic X-ray at Sebha       Abdulla et  al.  

JOPAS Vol.17 No.  1 2018                                                                                                                                                   5 

pKv 

mAs 

FSD 

pKv

mAs28mAs 32 mAs

 23 % 

2

28%

FSD

)Knee 

/ApmAspkV

ESD55% 

FSD20 

cm 

 

pKvmAs

 

Lanhede et al.[16]

33% 

813 

KvLumbar spine 

26 39 

 

[1]- ICRP. Avoidance of radiation Injuries 
from interventional Procedures:  
International Commission on 
Radiation Protection, ICRP 
Publication 85, Annals of the ICRP 
30, No.2 Bergman Press Oxford 2000.  

[2]- WHO, Quality Assurance in 
diagnostic Radiology; World Health 

Organization, Geneva. 1982 
[3]- CEC, Radiation Protection 33 EUR 

9728EN; Office for Official of the 
EURO Pean Community, Luxembourg 
1985 

[4]- ICRU, Radiation Dosimetry; X-rays 
Generated at Potentials of  5 to 150 
kV, International Commission on 
radiation units and measurements, 
ICRU. Report 17, ICRU Publications, 
1970 

[5]- Birch et.al , Computation of 
Bremsstrahlung X-ray Spectra and 
comparison with spectra measured 
with Ge(Li) detector . phys , Med Biol 
24 K (3) , (1979) : P.505-517 . 

[6]- Edmonds, "Calculation of patient’s 
skin dose from diagnostic X-ray. 
Procedures" .B,J Radiol (1984) . 
57:P.733-734 

[7]- L. Cardillo, T.J.Boal, and P.F. 
Einsiedel, Patient dose from Chest 
Radiology in Victoria, Australia’s, 
Phys, Eng, Sci, Med, Jun 20 (2): 92 – 
101 , (1997)  

[8]- L. Cardillo, T.J. Boal. & J.C Hedt; A 
Survey of Radiation doses to adults 

from Diagnostic. Radiology in 
Victoria, Australia’s, Phys, Eng, Sci, 
Med, Jun 22(2);64-72 (1999) 

[9]- L.B.Li, J.P. wang, X.R.Ya, S.S.He, 
F.H.Yu and C.H.Ding; Medical 
Radiation usage and exposures from 
medical Radiation X-ray . Diagnostic 
In Shandong Province of China; 
Radiat. Prot. Dosimetry. 93(2): 261 – 
266 (2001).  

[10]- Chuan , J.Tung and H.Tsai . 
Evaluations of Gonad Fetal Dose for 
diagnostic Radiology . Pproc.Nati . 



Estimation of entrance surface dose (ESD) of patients examined by diagnostic X-ray at Sebha       Abdulla et  al.  

JOPAS Vol.17 No.  1 2018                                                                                                                                                   6 

Sci . Counc . Roc(B) , (1999) . 
23:P.107-113 . 

[11]- Sahar A. Al- Habeeb . Assessment 
of patient’s doses from routine 

diagnostic X-ray tests in the Security 
Forces Hospital in Riyadh , Saudi 
Arabia ,  2005.  

[12]- I.I. Suliman, N. Abbas, F.I. Habbani

Entrance surface doses to patients 

undergoing selected diagnostic x-ray 

examinations in Sudan Radiation 

Protection Dosimeter, 123 (2) (2007), 
pp. 209–214 

[13]- M.T. Taha , F.H. Al-Ghorabie, R.A. 
Kutbi, W.K. Saib. Assessment of 
entrance skin doses for patients 
undergoing diagnostic X-ray 

examinations in King Abdullah 

Medical City, Makkah, KSA Journal 

of Radiation Research and Applied 
Sciences Volume 8, Issue 1, January 
2015, Pages 100–103 

[14]- National Radiologic Protection 
Board, 2000. National Radiologic 
Protection Board. National protocol 
for patient dose measurements in 
diagnostic radiology NRPB, Chilton 

Didcot, UK (2000) Report of the 
working party of the Institute of 
Physics Science in Medicine. 

[15]- Hanan Fowaz Akhdar “ Assessment 
of Entrance skin Dose and Effective 
Dose of some Routine X-ray 
Examinations using calculation 
Technique. MSc. Thesis (2007).  

[16]- LANHEDE, B, et al. The influence of 
different technique factors on image 
quality of chest radiographs as 

evaluated by modified CEC image 
quality criteria. The British Journal of 

Radiology  (2002). 

[17]- M.H.R.O Abdullah. et.al.  
preliminary study on the trend of 
patient dose arising from diagnostic 
X-ray examination in penang. 
Malaysia Journal of applied science 
Research, 6(12); 2257 – 2263 (2010).  

 
 
 
 

 

http://www.sciencedirect.com/science/article/pii/S1687850714001253
http://www.sciencedirect.com/science/article/pii/S1687850714001253
http://www.sciencedirect.com/science/article/pii/S1687850714001253
http://www.sciencedirect.com/science/article/pii/S1687850714001253
http://www.sciencedirect.com/science/article/pii/S1687850714001253
http://www.sciencedirect.com/science/journal/16878507
http://www.sciencedirect.com/science/journal/16878507
http://www.sciencedirect.com/science/journal/16878507
http://www.sciencedirect.com/science/journal/16878507
http://www.sciencedirect.com/science/journal/16878507/8/1
http://www.sciencedirect.com/science/journal/16878507/8/1
http://www.sciencedirect.com/science/article/pii/S1687850714001253#bib8
http://www.sciencedirect.com/science/article/pii/S1687850714001253#bib8

