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RAY MAMMOGRAPHY ,FLUOROSCOPY AND CT SCAN 

ROOMS OF AL-HUSSAINI HOSPITEL,KARBALA,IRAQ. 

قٍاس مستوٌات الاشعاع خارج غرف الاشعة السٍنٍة ، التصوٌر الشعاعً للثدي ، 

، العراق .الكشف الفلوري  والتصوٌر المقطعً فً مستشفى الحسٍنً ، كربلاء   
 

Mahdi J.saeed,Header S.jaafer 

Kerbala university 

College of medicine 

Medical physics department 

 

Abstract: 
 In this work the radiation levels out side x-ray, Mammography ,fluoroscopy and ct scan 

rooms of AL-Hussaini hospital at karbala city were measured. The measured doses were a 

random selection of 48 examinations for different cases. For each patient the age and sex were 

recorded, also the main technical parameters of tube voltage (kv),current (mA) and time (T ) or 

current time product (mAs) were recorded during each radiographic exposure with an average of 

eight readings for each room. The radiation levels were measured in  μsv/h and for an actual 

duty cycle in this hospital of 5 hours a day ,5 days a week ,50 weeks a year, all measured doses 

converted to msv/y and compared to the dose limits of  ICRP .The results show that the radiation 

out side room 2 where about 1141 to 735 times greater than the general public limit of ICRP  

and about 57 to 36.75 times greater than the occupational limit of ICRP.The radiation levels 

outside room 3 where less than the occupational limit but were about 1.66 to 1.5 times greater 

than the general public limit, and for ct scan the levels of four readings were about 2.05 to 1.75 

times greater than the occupational limit and all the ct scan readings greater than the public limit. 

For fluoroscopy and mammography rooms the limits were less than both the occupational and 

general public limits of ICRP 

 الخلاصة:
فً هذا انعًم حى قٍاص يظخىٌاث الاشعاع خارذ غزف الاشعت انظٍٍُت ،، انخصىٌز انشعاعً نهثذي ، انكشف انفهىري  

 وانخصىٌز انًقطعً  فً يظخشفى انحظًٍُ فً يذٌُت كزبلاء.

نكم يزٌض حى حظدٍم انعًز واندُض.كذنك  طدهج  حشخٍص نحالاث يخخهفت. 44اندزع انًقاطت هً اخخٍار عشىائً نـ 

او حاصم ضزب             وانشيٍ                        ، انخٍار             انبارايخزاث  انفٍُت انزئٍظت يٍ فىنخٍت الاَبىب      

وبًعذل ثًاٌ قزاءاث نكم غزفت.                )انخٍار سيٍ(        

اٌاو فً  5طاعاث فً انٍىو ،  5ونذورة عًم فعهً فً هذِ انًظخشفى  بًقذار             حى قٍاص يظخىٌاث الاشعاع بىحذة       

وقىرَج بحذود اندزع نــ                   اطبىع فً انظُت فأٌ خًٍع اندزع انًقاطت حىنج انى              55الاطبىع ،   

                ضعف اكبز يٍ حذ عايت اندًهىر نــ  537انى    1111كاَج بحذود   2ع خارج غزفت بٍُج انُخائح اٌ الاشعا

ضعف اكبز يٍ انحذ انًهًُ نــ  37.57انى    75وبحذود   

ضعف اكبز يٍ  حذ عايت  1.7انى   1.77كاَج اقم يٍ انحذ انًهًُ ونكُها كاَج بحذود   3يظخىٌاث الاشعاع خارج غزفت 

ضعف اكبز يٍ  انحذ انًهًُ وكم  1.57انى    7..5هخصىٌز انًقطعً كاَج انًظخىٌاث لاربع قزاءاث بحذود اندًهىر ون

 قزاءاث انخصىٌز انًقطعً كاَج اكبز يٍ حذ اندًهىر.

   بانُظبت نغزف انكشف انفهىري وانخصىٌز انشعاعً نهثذي فأٌ انحذود كاَج اقم يٍ كلا انحذود انًهٍُت وعايت اندًهىر نــ    
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Introduction: 
 An x-ray is an electromagnetic wave such as light ,but with a  higher energy level, thus capable 

to some extent of traveling through 

 matter
[ 1 ]

 .They are classified as ionizing radiation and are extensively used for industrial ,medical 

diagnosis and therapeutic purposes. When ionizing radiation was discovered , its beneficial uses 

were discovered by the medical profession. Over the years new diagnostic and therapeutic 

techniques have been developed and the general level of health care1 has improved. This has 

resulted in medical radiation exposures becoming a significant component of the total radiation 

exposure of populations
[ 2 ]

. The largest single man-made source of x-ray exposure is the medical 

diagnostic radiography
[ 3 ]

  Most people are aware of the use of X-rays in medical diagnostic work 

and may, indeed, have had practical experience of it. Whilst it provides benefits of a unique kind in 

this application, it has a nuisance value when produced in situations where it is not wanted, so it is 

essential that patients are not subject to unnecessary radiological examinations ,and are protected 

from excessive exposure when the radiological exposures are required
[ 4,5 ]

 . 

The key rule in the administration of radiation for diagnostic purposes is to obtain the information 

required with minimum risk of harm from exposure to the radiation
[ 6 ]

 ,thus several major dose 

survey have been reported especially from advanced countries
[ 7-14  ]

 , and since the 1990 publication 

of patient dose reduction in diagnostic radiology by the UK national radiological protection board ( 

NRPB ) 
[ 15 ]

 , the worldwide  have been stimulated and interested in patient dose measurement . 

Dose reference  levels suggested by a national or international regulations are the main sources in 

improvement on the radiation protection of the patients. The guidance provided by international  

commission on radiological protection ( ICRP )
 [ 16 ]

 become one of the most important reference in 

numerical dose limits. 

 Materials and method :  
Radiation was measured outside 3 x-ray rooms, Mammography ,fluoroscopy and ct scan rooms 

of Al-Hussein hospital in karbala city ,Iraq.  

Radiation measurements was carried out using a portable radiation detector type Genitron mini – 

tracey GmbH – Germany.    

In the unit of (μsv/h) , the background radiation was measured out side the diagnostic rooms before 

and during the machines were switched on.  

During exposure the radiation was measured in different points immediately behind  the doors ,out 

side the diagnostic rooms. 

Measurements were randomly selection of 48 samples of diagnostic examinations cases during two 

days, so there were 24 readings per a daytime between 9 Am to 2 Pm ,the type of examination,sex 

,age of patients and the most important technical parameters kv and mAs were recorded. The three 

participant x-ray rooms were equipped with stationary x-ray units type shimadzu  whereas 

fluoroscopy room equipped with machine type siemens.   

The mammography machine type IMS-sitto while the ct scan room equipped with a spiral ct scan 

type siemens. 

Results and discussion :   
Table 1 shows the radiation dose levels measured immediately behind the doors of the three x-ray 

rooms together with the background radiation out side each room .The radiation was measured in ( 

μsv/h ) and then converted to ( msv/y ) for actual duty of 5 hours per a day ,5 days per a week ,50 

weeks per a year .It is obvious from table 1 the huge variations in radiation levels before 

examination which is the background radiation and during each examination for room No. 2 

whereas the levels of radiation for room 1 and 3 are equal to that of the background levels.  Table 2 

shows the radiation levels of  random samples of radiation levels out side Mammography, 

fluoroscopy and CT scan rooms with background radiation before each examination. It is clear from 

table 2 the are no differences in radiation levels before and during examinations for Mammography 

and fluoroscopy while the differences   . 
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The doses limits recommended by ICRP 
[ 15 ]

 states that the annual average dose over five years 

should not exceed 20msv for occupational exposure  

,and the public should not exposed to more than an average of 1msv per year. For comparison, it is 

very clear that the radiation levels out side x-ray  
 

 

 

 

 

 
Name of 

the room 

 

Examination 

 

Age 

 

Sex 

 

Kvp 

 

 

mA 

 

T(sec) 

 

mAs 

 

Background 

radiation                     

( Msv/y) 

 

Radiation levels 

during 

examination                      

( Msv/y ) 

Room 1  

Elbow 

 

19 

 

f 

 

57 

 

… 

 

… 

 

23 

 

0.16 

 

0.16 

Room 1  

Hand 

 

45 

 

m 

 

60 

 

… 

 

… 

 

23 

 

0.16 

 

0.18 

Room 1  

Hand 

 

36 

 

m 

 

55 

 

… 

 

… 

 

23 

 

0.16 

 

0.18 

Room 1  

Knee joint 

 

27 

 

f 

 

56 

 

… 

 

… 

 

23 

 

0.18 

 

0.18 

Room 1  

Knee joint 

 

51 

 

m 

 

56 

 

… 

 

… 

 

23 

 

0.18 

 

0.16 

Room 1  

Leg 

 

14 

 

f 

 

55 

 

… 

 

… 

 

23 

 

0.16 

 

0.16 

Room 1  

Elbow 

 

27 

 

m 

 

60 

 

… 

 

… 

 

23 

 

0.16 

 

0.16 

Room 1  

Leg 

 

33 

 

m 

 

60 

 

… 

 

… 

 

23 

 

0.16 

 

0.16 

Room 2  

LUMBAR 

PA 

 

42 

 

m 

 

102 

 

400 

 

0.22 

 

… 

 

0.18 

 

1135 

Room 2  

femur 

 

23 

 

m 

 

60 

 

400 

 

0.1 

 

… 

 

0.18 

 

768.75 

Room 2  

pelvis 

 

56 

 

f 

 

74 

 

400 

 

0.16 

 

… 

 

0.16 

 

906.25 

Room 2  

LUMBAR 

AP 

 

9 

 

m 

 

60 

 

400 

 

71 

 

… 

 

0.18 

 

1041.25 

Room 2  

Cervical AP 

 

34 

 

m 

 

60 

 

400 

 

0.1 

 

… 

 

0.18 

 

1055 

Room 2  

femur 

 

6 

 

m 

 

56 

 

400 

 

63 

 

… 

 

0.18 

 

745 

Room 2  

shoulder 

 

38 

 

m 

 

60 

 

400 

 

0.1 

 

… 

 

0.18 

 

735 

Room 2  

LUMBAR 

AP 

 

40 

 

m 

 

90 

 

400 

 

0.2 

 

… 

 

0.18 

 

1141.35 

Room 3  

Chest AP 

 

41 

 

f 

 

77 

 

200 

 

80 

 

… 

 

0.18 

 

1.66 

Room 3  

Chest AP 

 

25 

 

m 

 

67 

 

200 

 

80 

 

… 

 

0.18 

 

1.62 

Room 3  

Chest  PA 

 

40 

 

m 

 

85 

 

200 

 

80 

 

… 

 

0.18 

 

1.60 

Room 3  

abdomen 

 

33 

 

m 

 

77 

 

200 

 

80 

 

… 

 

0.18 

 

1.60 

Room          

Table 1:Radiation levels out side the three x-ray diagnostic rooms  
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 3 Chest Lat 47 m 87 200 80 … 0.18 1.60 

Room 3  

abdomen 

 

51 

 

f 

 

78 

 

200 

 

80 

 

… 

 

0.18 

 

1.50 

Room 3  

Chest AP 

 

19 

 

m 

 

65 

 

200 

 

80 

 

… 

 

0.18 

 

1.50 

Room 3  

abdomen 

 

34 

 

m 

 

78 

 

200 

 

80 

 

… 

 

0.18 

 

1.60 

 

Name of the room 

 

Examination 

 

Ag

e 

 

Sex 

 

Kvp 

 

mAs 

 

Total 

mAs 

 

Backgrou

nd 

radiation 

( Msv/y ) 

 

Radiation levels 

during 

examination 

( Msv/y ) 

Mammography 

room 

 

… 

 

38 

 

f 

 

27.5 

 

35 

 

  … 

 

0.18 

 

0.18 

Mammography 

room 

 

… 

 

46 

 

f 

 

27.5 

 

50 

 

… 

 

0.18 

 

0.18 

Mammography 

room 

 

… 

 

27 

 

f 

 

26 

 

25 

 

… 

 

0.18 

 

0.16 

Mammography 

room 

 

… 

 

44 

 

f 

 

27 

 

35 

 

… 

 

0.16 

 

0.18 

Mammography 

room 

 

… 

 

16 

 

f 

 

20 

 

20 

 

… 

 

0.16 

 

0.16 

Mammography 

room 

 

… 

 

29 

 

f 

 

24 

 

22 

 

… 

 

0.16 

 

0.18 

Mammography 

room 

 

… 

 

35 

 

f 

 

26.5 

 

25 

 

… 

 

0.16 

 

0.16 

Mammography 

room 

…  

44 

 

f 

 

26 

 

25 

 

… 

 

0.18 

 

0.16 

Fluoroscopy 

room 

 

Knee joint 

 

12 

 

m 

 

52 

 

22 

 

… 

 

0.18 

 

0.16 

Fluoroscopy 

room 

 

Hand 

 

26 

 

m 

 

41 

 

18 

 

… 

 

0.18 

 

0.18 

Fluoroscopy 

room 

 

Foot 

 

37 

 

f 

 

49 

 

18 

 

… 

 

 

0.18 

 

0.18 

Fluoroscopy 

room 

 

Hand 

 

29 

 

f 

 

49 

 

18 

  

 … 

 

0.18 

 

0.18 

Fluoroscopy 

room 

 

Chest 

 

41 

 

f 

 

60 

 

28 

 

… 

 

0.18 

 

0.18 

Fluoroscopy 

room 

 

Lumbar 

 

53 

 

m 

 

93 

 

45 

 

… 

 

0.16 

 

0.18 

Fluoroscopy 

room 

 

Kub 

 

58 

 

m 

 

75 

 

32 

 

… 

 

0.16 

 

0.16 

Fluoroscopy 

room 

 

kub 

 

41 

 

m 

 

75 

 

45 

 

… 

 

0.16 

 

0.16 

CT scan room  

Pelvis (hip  

joint) 

 

50 

 

f 

 

130 

 

… 

 

6549 

 

0.18 

 

41.25 

CT scan room         

Table 2: Radiation levels out side the Mammography, Fluoroscopy and CT scan 

rooms 
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room 2 where about 1141 to 735 times greater than the general public limit and about 57 to 36.75 

times greater than the occupational limits of ICRP.  

 The radiation levels outside room 3 where less than the occupational limit but were about 1.66 to 

1.5 times greater than the general public..    

According to table 2 the radiation levels out side fluoroscopy and mammography rooms were less 

than both the occupational and general public limits of ICRP,whereas the levels  of ct scan room 

were about 2.05 to 1.75 times greater than the occupational limits for four readings and all the ct 

scan readings were greater than the public limit. The actual exceed of all diagnostic rooms 

compared to the prescribed limits were about 1141 to 1.5 times. 

Conclusion : 

The radiation dose extent out side the three diagnostic rooms which are scattered from the 

patients and leakage from housing of the x-ray devices suggests very high exceed compared to 

prescribed limits of exposure which indicates that  the operational conditions are not fully optimised 

which in turn predicts that there is a very high risk associated to public,patients, technicians and all 

the other employees  staff  in this section ,therefore results in general show that proper shielding of 

x-ray rooms is mandatory further more assessment of the level of shielding in the rooms 1,2 and 3 

must be conducted seriously and with high accuracy also leakage radiation from housing of x-ray 

tubes should measure to ensure that the leakage radiation within the limits allowed or not to save 

the patients ,public operators and medical personnel.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Brain 3 m 130 … 3332 0.18 35 

CT scan room  

Chest 

 

33 

 

m 

 

130 

 

… 

 

984 

 

0.18 

 

20 

CT scan room  

Lumbar 

(Lambosacr

al) 

 

45 

 

m 

 

130 

 

… 

 

6051 

 

0.16 

 

38.75 

CT scan room  

abdomen 

 

52 

 

m 

 

130 

 

… 

 

4037 

 

0.18 

 

37 

CT scan room  

Brain 

(sinus) 

 

14 

 

f 

 

130 

 

… 

 

996 

 

0.18 

 

11.06 

CT scan room  

Shoulder 

 

10 

 

f 

 

130 

 

… 

 

1282 

 

0.18 

 

10.37 

CT scan room  

Brain 

 

37 

 

m 

 

130 

 

… 

 

990 

 

0.16 

 

10.12 
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