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Abstract

This study was done to evaluate the National safety form in MRI centers as

well as to compare the national safety form with the international one.

II



The study was done at Khartoum Advancing Diagnostic Center (KADC),
Elrabat University Hospital and National Cancer Institute (NCI) in Wed
Medani, in the period from January 2011 to June 2011.

The sample of the study was 50 patients from both gender and with different
ages and examinations. All patients were asked to fill and answer the
international ideal safety form before their examination, this to ensure the
application of the safety procedures. The national MRI forms were
compared with the national one; so as to be able to evaluate what was
applied in MRI departments in Sudan.

The data was analyzed by using statistical package for Social Studies
(SPSS), 32% had prior surgery, 6%had eye involving metallic object,20%
were injured by foreign body,20% were suspected to be pregnant 14% had
infusion pump,4% had implanted drug infusion devise,2% had prosthesis,
8% had prosthesis limb ,14 %had external and internal metallic objects as
well as 36% of the sample with hearing aid and were examined by MRI.

6% had cardiac pacemaker,6% had cochlear implant and implanted hearing
aid 2% had metallic fragments and foreign body and were not examined by
MRI.

The study concluded that this application was not filling full by the

international safety procedures guide lines.
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MRI Magnetic Resonance Imaging

SAR Specific Absorption Rate
SNR Signal to Noise Ratio
T Tesla
RF Radio Frequency
KADC Khartoum Advancing Diagnostic Center
NCI National Cancer Institute
U.S United States
List of Tables

Table 4.1: For assessment of apply an examination to patient had prior
surgery or an operation (e.g , arthroscopy , endoscopy................ page28

Table 4.2: For assessment of apply an examination to patient had an

injury to the eye involving a metallic object (e.g. metallic slivers, foreign

Table 4-3: assessment the patient had ever been injured by a metallic

A%



Table 4-5:assessment of the Cardiac pacemaker...................... page32
Table 4-6: assessment of the Cochlear implant or implanted hearing aid in
the

0 L <] L page3
3

Table 4-7:assessment the answer about Insulin or infusion pump...page34
Table 4-8: show the assessment of Implanted drug infusion devic.page 35

Table 4-9:show the answered of patient about any type of prosthesis or
IMPIANt. ..o e page36

Table 4-11:show the percentage of answered about any metallic fragment
or foreign body.......coovvuiiiiii page38

Table 4-12:.for assessment of an apply examination to the patient had any
external or internal metallic object..............ccooceviiiiiiiiiii. page39

Table 4-13: .for assessment of an apply examination to the patient with
any hearing aid...........ccooiiiiiiii i page40

List of Figures

Figure 2.1. Components of MRI scanner...................cccvenn... page6
Figure 2.2. MRI scanner gradient magne.............ccevvieeevnnneennnnns page7
Figure 2.3. Shows how a superconducting magnet is build up. ........ page 8
Figure 2.4. Shows a few examples of bore type magnets from various
R TL<] T (0] page9
Figure 2.5. A permanent magnet consists of a material, which has been
magnetized field.............c.ooiii pagel0



Figure 2.6.shows open design with the advantages related to

superconducting MaGNetS. ......ocueeeerreeeireeeaieeeaineeannaeeaneeenns pagel0
Figure2.7.. Magnet stop covered with plastic Flap located in the magnet
10701 2 S pagell
Figure 2.8. Magnet stop covered with plastic Flap located in the magnet
1010 10 PP N pagel2
Figure 2.9. Stop Button. This panel is located in the control room...pagel3
Figure 2.10 Shows volume RF coils for head.......................... pagel6
Figure2.11 Shows volume RF coils for knee............................ pagel7
Figure2.12. [A]A picture shows the powerful missile effect...........page18
Figure2.12 [A]B picture shows the powerful missile effect that can be
hazardous for the patient.............ccooiiiiiiiiiiiiiiiiiiii e, pagel9
Figure2.13. Shows safe screen Device ............ccoevviiiiiiiiniinnn. page21
Figure2.14 Show the restricted area (free of magnetic materials)...page21
Figure 2.15. show different type of ear plugs ...... .................. page23
Figure 2.16. Shows Skin burns (Significant burn hazard).......... page24

Figure 2.17. Lines or streaks through the image are signs of an RF
shielding leak, or RF wave coming from outside of RF coil “MR

1010 ) 10 PP Nt page25
Figure 4-1. show the answered of patient had prior surgery or an operation
(e.g., arthroscopy, endoSCOPY , €1C )uurrirriiininieiiiieeeieeeaneeennn. page31

Figure 4-2.show the assessment of patient had an injury to the eye

involving a metallic object (e.g. metallic slivers, foreign body).....page32
Figure 4-3. show the answered of patient ever been injured by a metallic

object or foreign body .........ccoiiiiiiiiii page33
Figure 4-4.show the assessment of pregnant or suspect pregnant
R T£0) 00 =3 1 page34
Figure 4-5.show the answer about the Cardiac pacemaker........... page35
Figure 4-6. show assessment of Cochlear implant or implanted hearing
6 page36
Figure 4-7.show the answer about Insulin or infusion pump......... page37

Figure4-8.show the assessment of Implanted drug infusion device...page38
Figure 4-9. show the assessment about any type of prosthesis or

110010 - 1 21 P page39
Figure 4-10. show the assessment of Artificial or prosthetic limb....page40

Figure 4- 11.show the answered about any metallic fragment or foreign

VI



List of Contents

Contents Page
DediCation. .. ...evueiitiiit e e e |
Acknowledgment. ........cccoecveerrieeniieeeieeeieeeee e I
Abstract In English ... I
Abstract In ArabiC .........oviiiiiiiiiiiiii eIV
ADDIeviation........coouiiiiiii e A%
List of Tables.......viuirniiiiii e VII

VIII



List Of FigUIeS. ... cvieieiieiie e e VIII

List Of CONtONTS. . .vvutitiii i IX
CHAPTER ONE

Introduction

1-1: Background .........coiiniiiiiiiiiiii e e 1
1-2: Justification of study ........ccoeiiiiiiiiiiiiii 3
1-3: 1 ODJOCHIVES ..ttt ettt e e 3
1-3.1: General ObjJectiVes.... ..vuuiiiiii i 3
1-3.2: SpecifiC ObJeCHIVES ....viii i 3
1.4 Significance of the study..........ccooviiiiiiiiii i 3
1-5: Over view of the study .......cooviviiiiiii e, 3
CHAPTER TWO

Literature Review

2-1: Historical development of MR system...........ccocvvviiiiiiiiiiiiniennnn. 4
2-2: Magnetic Resonance Machine Structure..............cocoevvvvviieinneinnnn. 6
J e I\ =T < 1 1< 6
B A - T I [ 1| £ RPN 13
2-2-3: . Radiofrequency SyStem)........ccovueeeiiriieiiieiinienieeenneenneennnns 14
2-2-4: Computer system and console............ccooeviiiiiiiiiiiiiiieinnnnsn. 17
2-2-5: Patient handing SYSteImM.........coviiiiiiiiiiiiiiiieieiieeaiieaeeenn 17
2-2-6: MR Safety .....oiniiiii e 18



CHAPTER THREE
Material and Methods

3-1: Materials. ..o v e
3-2: Method of Study ......oovviiiiii
3-3: Data Analysis Method ...........ccciiiiiiiiiiiiiiiiiiceeeea

3-4: Ethical IsSue.......ccoviiiiiiiii e
3-5: Area and duration of the study...............cooiiiiiiiiii. ..

CHAPTER FOUR
Result

CHAPTER FIVE

Discussion, Conclusion and Recommendations

| D) RY W 1 L] (1] ) VPR 44



(@F1)1 Tal LTS (1) 1 DR R
Recommendations. .........oovueeneeeee et eeereeeieeeaeeanns

References
Appendices

XI



