Dedication

To my parents,
To anyone who taught
me a letter,
To my friends,

And to all my family.



Acknowledgements

First and foremost, I would like to express my deepest gratitude to Dr. Hussein
Ahmed Hassan for his support and guidance. Without his help this work could not

have been accomplished.

I also would like to thank Mr. Ali Mohamed Abdelrazig for his invaluable
comments on the work. My thanks also go to Khartoum Teaching Hospital (KTH)

and East Nile Hospital (ENH) staff for their help.

Finally, I would like to sincerely thank my family for their consistent mental

support.

Contents



No.

1.1
1.2
1.3

1.4

2.1
211
2.1.2
2.1.3
2.1.4
2.1.5

2.2

2.3
2.3.1
2.3.2

DT 1T 14 o) o PO
Acknowledgements co..eeeeiiieieinieieiiieieinieiniesnscennsoensonnses
10 1) 1 L
I o) =1 o) (N

List Of fiGUres ceeveereieiieiiiiiiniiiiieiiiiiiiiieiiieieiiniinecincnnnes

Abstract [English] ceeeeeieeiieiiaiiiieieieneeiieicssnsiossascosenscnes

AN 1511 v ol AN ¥ | o) [l O

IntroducCtion..ceeeeeeeeeses

Problem...ccceeeeeeennnnnns

Item

The general objective of the study..cceeeveeierereiniernriinecennnen

Thesis outlines...........

Chapter Two: Background

Anatomy and physiology...ceeeeeeeeeeierineiesiariesnresennsennnes

Anatomical variations of the appendiX....ceceeereenresercinecennnes

Clinical importance of appendicular locationS......cceeeeeeeeeeness

Blood supply of the appendiX ....cceveeeiiniiinniiiniiiniinnnn

LymMpPhatiCSeeeeeuterereieiiieriiniiiiiserienieiercenccsnsssnnsensons

Innervations ....eeeeeee..

Detect Acute APPendiCitiS cveeveereeresresreseesscsenseosnssosnsconne

Pathology of the appendiX.....ccceeeeiiiuiiiieiiieiiiniiiniennnnnns

WX 0] 015] 116 N el 10 N

Etiology of Appendicitis

Page
No.

II
III
VIII
IX

XI

u s~ B~ N

© © W o0 o0 o I

11
13



2.3.3
2.34
2.3.5
2.3.6
2.4
24.1
2.4.2
2.4.3
2.4.4
2.4.5
2.4.6
2.4.7
2.4.8
2.4.9
2.4.10
2.4.11
2.5
2.5.1
2.5.2
2.5.3
2.5.4
2.5.5
2.5.6
2.5.7
2.5.7.1

Symptoms Of APPendiCitiS.ceeeeeereeeeeearernseseresnsseensosascnnce
Appendicitis DiagnosiS.cceeeeeeiiieiinariinriinriieieiercnncennnens
Appendicitis Treatment..ceeeeeeeeeeeeeieeeieeeineeieeenerenncennes
A prevention of appendiCitiS..eeseeesreseersrareeeroenrssnreonnsonns
Technique and Patient poSitioN....eeeseseieseeresseeresensccnnnnes

INormal appendiX..ceeeeeeeereesneeesaressneresenstosnscocnsscsnnoes

Gangrenous appPeNndiCitiS.ceeeeeesseessarecessresessccssscosnnscsnns
Perforated appendiCitiS..eeeeeeeeereeeresareenecserssnreenscsnscnnss
Periappendiceal phlegmon and abscessS.....ceeeeeierareeinnnnns
Alternative diSease...ceeeieeereieriineiieieieriinreinrernersnnsonnnes
Color Doppler ultrasonographic findings.....ceeeeeeeeeneeennnss
False posSitives/NegatiVes ..ceeeereererecsearsessosnrcsnsssnnsonnses
Ultrasound PhySiCS..eeeeeteesertesstecsentesessccssscssanscosnssens
Definition of Ultrasound.......cceeveeieieriniineiiecinrirenesnnen
Advantages of Ultrasound.....ceeeeeuieenreeneceeeronnsosnscncosnens
Disadvantages of Ultrasound......cceeeeeveenecieerennrensoncsnnnns
Producing a SOUNd WaVe....cceveieeiearesesstesesscssnsssssmessssnsens
Receiving the eChoesS.....cvvveiiiiniiiiiniiiiniiininniinneniesnne
Forming the image....ceeeeieiiniiiinniiiinnieintinnmmcnnmicsnsnecs
SCANNET LY PES.ttttteeersseesnrnnsssssrescccssssnmmmesssssssssssssssssssnsanns

NYTa (o) VAA<TaiT0) dls Tak=111 1 1<)

13
14
14
15
15
15
16
21
21
24
25
26
27
28
29
30
31
31
31
31
32
33
33
34
35



2.5.7.2
2.5.8
2.5.9

2.5.9.1

2.59.11
2.5.9.2
2.5.9.3
2.594
2.5.9.5
2.5.9.6
2.5.9.7
2.5.9.8

2.6

3.1
3.1.1
3.1.2

3.2
3.2.1

3.2.2
3.2.3

CUIVEd SCANNET...uuetiiiiiennstteniiemmsssnsseccssssssssssscsssssssssssssses
Properties of an ultrasound wave.....ccceeeeeierereiecnronncenns
Interactions of ultrasound with soft tiSSU€S...ceeeeeereeennnns
FaN 11110 F: 1 0) o 1R

Attenuation: INteNSItY.eeeeeeeeeseseeessnnsssssscesccssssennnnns

Amplitude..cceieiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiei e
Distance measuremMent.c..eeeeeseeeeeeseeseenscessseccescssscnsones
|23 11 el 0 o
INteractions tYPeS..eeeeeeeeeeeeeessesssnssssssssscesssssssennnsnoes

Affecting attenuation....oeeeeereeeierinriiecierinreieciarenccnenn
2] i <o 1 o )
WX 01510 4 0] 10) o PO

PreVioUS StUAICS.eeeeeeseeeseeesscesscesscscsscasscasssasssassscanes

CHAPTER THREE
Material and Methods
A 10 o T | N
PalieNlS.ceeeeeeiennnnserreeeeesessssssnsnssssssssscssssssssensnnnons
Machine USed...cceeiiiieeiiiieiiiineieisnsicsensecsesscssnsscsseones
1\ (1 310 6

TeChNIQUES..teieeiiiiiniiiinniieeneteennttenmmnnmesssssnesssssssessones

Image Interpretation..ceeeeeeeeeeeeesseeceeeensreceensssnsenccces

Data analysiS.eeeeeeeseiesesreessaresssaresssstossscssnsscosnsssanes

CHAPTER FOUR

Vv

35
35
36
36
36

37
37
37
37
37
38
38
39

47
47
47
47
47

48
48



5.1
5.2
5.3

Discussion

Conclusion

RESULTS

Chapter Five

Discussion, Conclusion & Recommendations

RecomMmeNdations ceeeeeeeseeeeessececsseceosseceesssscasssscasses

REFERENCES. . cciittiiiiiiiiiiiiiiiiiiiiiiteiiieeiiineecinneecnnes

Appendices

\

50

57
58
59
60
64



List of tables:

No. Item Page
No.
Table( 2.1) Significantly different incidence in nonperforated and 19
perforated appPendiCitiS.ceeeeeereeeesiaeresensreseassssensconnnsens
Table(4.1): Patients’ data (GeNAET) ceeeeereeeesessreesssesssecssessasccssnnane 50
Table(4.2): Patients’ data (A8E) «eeeeeeesesseesesreseassssesssssnsscsnsscsnnses 51
Table(4.3) Clinical information....ceeeeeeeceeesereseeeseeasesascsasesnscanass 52
Table(4.4) Appendix (Perforated & NONE) uveevieinriieniereronnscsnscnnaa 53
Table(4.5) Ultrasound findingS....ceeeteeererareenecieerenarocnrosasssnnsonnses 54
Table(4.6) Ultrasound and Laboratory findings.....cceeeeeeieneieinrennennns 55

Vi



List of figures:

No.

Figure(2.1)
Figure(2.2)
Figure(2.3)
Figure(2.4)
Figure(2.5)
Figure(2.6)
Figure(2.7)
Figure(2.8)
Figure(2.9)
Figure(2.10)
Figure(2.11)
Figure(2.12)
Figure(2.13)
Figure(2.14)
Figure(4.1)
Figure(4.2)
Figure(4.3)
Figure(4.4)
Figure(4.5)
Figure(4.6)

Item

Progressive of infection of appendiX.....c.ceeveeneenns
Anatomy of AppPendiX....eeeeeeeeeresasereresnsssnnconass
APPENAICItiStteeurreeenressraresssssosascssnsscsossssssessssassssses
Normal appendiX «iceeeeeereereenneteomemnnsnnecsssnsscsssssscssnsasesee
Suppurative appendiCitisS (A).ieeereeerereerenmmmemcssemcssascssans
Phlegmonous appendiCitiS «veeeeeseesreserescnneennnnes
Suppurative appendicCitis (B) c.eieeereiriennnnnicsssnncsssansosnns
Gangrenous appendiCitiS.ceeieesseseeresssarcssssssssasesnans
Distended gangrenous appendiX.....cc.eeseceeressssecssasesassons
Perforated appendiX...ceeieeeseeicnsescssssscssnsesssasessasssens
Periappendiceal abscess formation.....c.eeeeeeeescseccssascsseans
Suppurative appendicitis (Doppler U/S) «.ceveeiirenicnencenee
Producing a sound Wave.........cccceceeessnercssasessonsessnnes
SOCLOT LY POS .t trtrerrmmmmnnrrnenecsssssssssssssssssssssssssssssssssses
Patients’ data (Gender) .....cccceeeeeccsscsnssseccssssssasssccsane
Patients’ data (AZE) «..ceeeseecsssresssersssssssssssesssssessasassaases
Clinical information.....eieeseecssssessssssssssesssssssassssonses
Appendix (Perforated & INONE) ...ccocceeersarcscanscssasesens
Ultrasound findings....ceeeeesssscsssescssssssssasssssssesassssaases

Ultrasound and Laboratory findings.....cceceeesseesssesces

ABSTRACT

VI

Page
No.

10
11
12
15
23
23
24
25
26
27
28
29
32
35
50
51
52
53
54
55



Ultrasound is a technology using ultrasound in medical imaging, and uses sound waves with
frequencies greater 20 kHz; which greater than the frequencies that the human’s ears hear. The
idea of the work of those medical devices depends on the ultrasound waves that fall on the body
and reflected from it.

Ultrasound is the gold standard for detection of soft tissue.

This study aims to determine the fundamental changes in the image of ultrasound of appendicitis.
The study was conducted on a sample containing the suspected infected with appendicitis, the
patients were prepared and ultrasound examinations were performed by a number of ultrasonic

machines.

A total of 38 patients were examined in both the Khartoum Teaching Hospital (KTH) and East
Nile Hospital, typical in the period from September to December 2011.

The average age of the patients (21 + 6) years.

The study showed that the use of ultrasound in the diagnosis of appendicitis leads to see how the

appendix inflamed or not, and this by either a presence of fluid collections around it or the mass.

Finally, the ultrasound is the first choice for diagnosis of appendicitis.
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