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Abstract

Pediatric nuclear medicine, in order to survive, must
be innovative in finding ways of competing with other
pediatric imaging studies for better health care. In this
study a group of thirty-one patients with urinary tract
infection confirmed by clinical investigation, (fever,
pain...etc), laboratory investigation (RBC & pus cell) and
urine culture, were evaluated by nuclear medicine study.

The aim of the study was to compare the diagnostic
value of  cortical scintigraphy using  Tc99m
dimercaptosuccinic acid (Tc**™-DMSA), with two other
routine investigations; the intravenous urographin (IVU),
and ultrasonoghraphy (US), for diagnosis of renal
parenchymal abnormality in children. The Tc**™-DMSA
renal scan was utilized as the gold standard test for
renal involvement. All patients had Tc**™-DMSA renal
scan, and US, and only 22patients had contrast IVU.

The Tc*®*™-DMSA renal scan showed abnormality renal
scanning in about 94% of patients, US abnormalities
were detected in about 81% of patient, while the IVU
detected defects in about 87%.

Because the prevalence of upper UTI in children is
high, Tc**™-DMSA renal scan is undoubtedly the available



tool for pediatricians as a guide in giving appropriate
antibiotic therapy and to prevent further renal damage.

The study concludes that, the renal cortical
scintigraphy with Tc**™-DMSA has been reported to be a
useful children diagnostic study of acute parenchymal
renal infections, Moreover, is presently the method of
choice to detect acute parenchymal infection.

VI



TABLE OF CONTENTS

DeAICALION ..etnetttte ettt et e e et e e |
AcCKNOWIEAZEMENT ....iieitiiit i II
ADDIEVIATIONS. ...ttt e I11
English @bstract .......c.ooiiiiiii i e e \Y
ATaADIC @DSITACE .. etueiee e VII
Table Of CONLENTS ......oineti e VIII
List of tables and figures ..........coeiiiiiiiiii i e XII

Chapter one

Introduction

10 o ¢ LT ) o 1
1.1 Definition of the problem ..o 3
1.2 Rationale and importance of Study...........ccoooeiiiiiiiiiiiiiiiiiii e, 8
I0G T ] 0 ) =T 7 8

Chapter two

Literatures Review
2-1 Part one

2-1-1 Anatomical view of Urinary SyStem..........ccovueeerieeieeiiieeieeneeaeeennenns. 9
2-1-1-1 The Kidneys. ...couiiiii i e e e e eaee e 10
2-1-1-2 Relations of the Kidneys...........coiiiiiiiiiiiiii e 11
2-1-1-3 Structures of the Kidney...........coooiiiiiiii i, 13
2-1-1-4 The renal COrpUSCIeS. ... .oiieiiiiie i e e e, 14
2-1-1-5Therenal tubules. ...... ..o 15
2-1-1-6 Blood SUPPIY . ..ottt e 16

VII



2-1-2 Physiology of urinary SyStem...........ccoeieiiiiiiiieie i i e eiaeaaneans 17

2-1-2-1 The eXcretion of Water..........vvuirriiiiiii e e 17
2-1-2-2 The formation of Urine...........ccoviiiiiiiiiii e 17
2-2 Part two

2-2- 1 Imaging of the kidneys and urinary tract in children.............................. 21
2-2-1-1Imaging in acute pyelonephritis...........coovieiiiiiiiiiiiiiiiiiiii e, 21
2-2-1-2 Imaging in urinary tract infection.............ccooooviiiiiiiiiiiiiiiiiien, 22
2-2-1-3 Ultrasonography (US).....ccuiiiiiiiiiiiiiiii e 24
2-2-1-4 Intravenous UrOgraphy.......co.ueivuiiiiiiiiiiittieiie e it eeiieeennens 25
2-2-1-5 Cortical Scintigraphy in Urinary Tract Infections.............................. 26
2-2-1-5-1 Ideal characteristic of Radiopharmaceutical.....................coeuen.. 29
2-2-1-5-2 Mechanism of accumulation............c..ccoiiiiiiiiiiiiiiiiii e 29
2-2-1-5-3 Patient PreparationS. .....eee. ..ttt eeeeeeeeeeiiieeeeeeeeeeeeseenannnnnns 30
2-2-1-5-4 Patient FeaSSUTAIICES. ... .uueennteeentteeteeeee et eaaneeeaaeeraneeeaaneenn 30
2-2-5-5 PediatriC dOSA@eS. .. .ueietit et 32
2-2-1-5-6 Methods of the Study.........cccoiiiiiiiiiii e 33
2-2-1-5-7 Imaging INterpretations. .......ceveuueeerrrieeeeeeiieeeeeaieeerenineeenss 34
2-2-1-5-8 Normal characteristics of renal scan.............cccoovviviiiiiniiiinnnnn.. 35
2-4-5-9 Abnormal renal SCan. .........cooiuiiiiiiiiii e 35
2-2-1-6 DyNamiC StUAY ... ..ottt et e e e 35
2-2-6-1 POSItiOoNINg & IMAGES .. evvttetttttttriniiiteeeeeteeeraniiieeeeeeeeeeeenns 37
Chapter three

Patients & Methods. .......ooueiniii i 38
3-1 Source of data COIECtION. .....o.uiiieiii i e, 39
3-2 INCIUSION CIILEIIA .. tuee ettt e e e ettt et e e e e e nes 39
3-3 Method of data collection.............ccoieiiiiiii e, 39
3-4 Instruments of data collection ............coviiiiiiiiiiiiiii e 39

VIII



3-4-1 Anger GarmIMa CAIMETA. . .eeeeeteernnnnnnneeeeeeeeeeeeeemennnnnneeeeeeeeeeeeeseenennnns 39

3-4-1-1 CollImMAtOrS. . ..ttt e e aens 41
3-4-1-5 Scintillation Crystal.........c.oviiiiiiii i e 42
3-4-1-3 Light Uide......c.oiniiiiiii e 42
3-4-1-4 Photomultiplier tubes...........ccoiiiiiiii 43
3-4-1-5 POSitioNing €leCtrONICS. .. uuutinttteteete et et ee e eaeees 43
3-4-1-6 DISPlaY ...ttt e 44
3-5 Method of data analysiS........ceeuiiiuiiiiiiiii e ee s 44
3-6 Sample type and StUAY tYPe......ovuiiiiiieii i e 47
3-7 Variables of data collection............c.oviviiiiiiiiiiii e, 47
Chapter four

Results & Discussion

A-T RESUILS ..ottt e 49
4-2 DISCUSSION. . .. eeeeeetttt ettt ettt ettt e et et e e e et eeeeeeeeeannees 60
Chapter five

Conclusion & Recommendations

Rl K O00) 1 Tl 1113 10 ) P 68
5-2 ReCOmMMENdations. ... ..uueiiiiitt i e e e e e e e 70
REfEIONCES. ...t e 72
APDPENAICES. . .ttt e e 78

IX



List of tables and figures

Diagram (2:1) side view of male & female urinary tract ................cccoevvviiennnn. 10
Diagram (2:2) anterior view of renal traCt............cccooviiiiiiiiiiiiiiiiiieieie e, 11
Diagram (2:3) Anterior view of urinary tract relation to other structures.......... ... 12
Diagram (2:4) frontal section through the kidney..................cooooiiiiiiiiiiinn, 14
Diagram (2:5) cross section of the Kidney............c..cooiiiiiiiiiiiiiiiiiiiii, 15

Fig. (1:1): Relative distribution of UTI according to sex and age in Sudanese

children patients during 2000-

Fig. (4:1): Age distributions of children patients with UTI investigated in RICK in
2001-

Fig. (4:2): Gender distribution of Sudanese children patients with UTT that were
investigated in RICK in 2001-

Fig. (4:3): residence distribution of Sudanese children patients with UTI that were

investigated in RICK during 2001-

Fig. (4:4) Symptoms & complains of UTT in Sudanese children patients that were

investigated in RICK during 2001-

Fig.(4:5): Patients history of 2nd attack of Sudanese children patients with UTT that

were investigated in RICK during 2001-



Fig.(4:6): Patient’s family history of Sudanese children patients with UTI that were
investigated in RICK during 2001-

Fig.(4:7): Urine culture of Sudanese children patients with UTT that were
investigated in RICK during 2001-

Fig.(4:8): Patient’s laboratory data of Sudanese children patients with UTI studied in
RICK during 2001-

2003, 54 Fig.(4:9):
Affected kidneys by US of Sudanese children patients with UTT studied in RICK
during 2001-2003.. ... .cnitiie e 54

Fig.( 4:10): Affected kidney by IVU of Sudanese children patients with UTI
studied in RICK during 2001-

Fig. (4:11): Affected kidney in Tc99m DMSA of Sudanese children patients with
UTI that were investigated in RICK during 2001-2003.

Fig. (4:12): Affected site of kidneys of Sudanese children patients with UTI that
were investigated in RICK by Tc99m DMSA investigation during 2001-

Fig.(4:13): Morphology of kidneys of Sudanese children patients with UTT that were
investigated in RICK by Tc99m DMSA investigation during 2001-

Fig.(4:14): Obstructed kidneys of Sudanese children patients with UTI that were
investigated in RICK by DMSA investigation during 2001-

XI



Table (4:1) shows the X2 test between affected kidney according to Tc99m DMSA
study and affected kidney by

U 58

Table (4:2) shows the X2 test between affected kidneys by Tc99m DMSA study and
Affected kidney by
VU L e 58

Table (4:3) shows the relative function of the right kidneys studied by Tc99m DTPA
study of Sudanese children patients with UTTI during 2001-2003.....................
59

Table (4:4) shows the relative function of the left kidneys studied by Tc99m DTPA
study of Sudanese children patients with UTT during 2001-2003.....................
59

XII



	Acknowledgments
	Abbreviations
	Abstract
	TABLE OF CONTENTS 
	Dedication ……………………………………………………………………………I
	Acknowledgement  …………………………………………………………………II
	Abbreviations……………………………………………………………………….III
	English abstract ……………………………………………………………………V
	Arabic abstract …………………………………………………………………….VII
	Table of contents ………………………………………………………………….VIII
	List of tables and figures …………………………………………………………XII
	Chapter two
	2-2- 1 Imaging of the kidneys and urinary tract in children………………………...21
	2-2-1-1Imaging in acute pyelonephritis…………………………………………….21
	2-2-1-2 Imaging in urinary tract infection…………………………………………22
	2-2-1-3 Ultrasonography (US)………………………………………………………24
	2-2-1-4 Intravenous Urography……………………………………………………25
	2-2-1-5 Cortical Scintigraphy in Urinary Tract Infections…………………………26
	2-2-1-5-1 Ideal characteristic of Radiopharmaceutical……………………………29
	2-2-1-5-2 Mechanism of accumulation……………………………………………29
	2-2-1-5-3 Patient preparations………………………………………………………30
	2-2-1-5-4 Patient reassurances………………………………………………………30
	2-2-5-5 Pediatric dosages…………………………………………………………...32
	2-2-1-5-6 Methods of the study……………………………………………………33
	2-2-1-5-7 Imaging interpretations…………………………………………………34
	2-2-1-5-8 Normal characteristics of renal scan……………………………………35
	2-4-5-9 Abnormal renal scan. ………………………………………………………35
	2-2-1-6 Dynamic study……………………………………………………………...35
	2-2-6-1 Positioning & images ………………………………………………………37
	 Chapter three
	Patients & methods…………………………………………………………………38
	Chapter four
	 Results & Discussion 
	4-1 Results …………………………………………………………………………49
	Chapter five
	Conclusion &Recommendations
	List of tables and figures 
	Diagram (2:1) side view of male & female urinary tract …………………………...10
	Diagram (2:2) anterior view of renal tract…………………………………………..11
	Diagram (2:3) Anterior view of urinary tract relation to other structures………. …12
	Diagram (2:4) frontal section through the kidney…………………………………..14
	Diagram (2:5) cross section of the kidney…………………………………………..15 


	Fig. (1:1): Relative distribution of UTI according to sex and age in Sudanese children patients during 2000-2002…………………………………………………49
	Fig. (4:1): Age distributions of children patients with UTI investigated in RICK in 2001-2003…………………………………………………………………………..50
	Fig. (4:2): Gender distribution of Sudanese children patients with UTI that were investigated in RICK in 2001-2003…………………………………………………50
	  Fig. (4:3): residence distribution of Sudanese children patients with UTI that were investigated in RICK during 2001-2003……………………………………………51
	Fig. (4:4) Symptoms & complains of UTI in Sudanese children patients that were investigated in RICK during 2001-2003……………………………………………52
	Fig.(4:5): Patients history of 2nd attack of Sudanese children patients with UTI that were investigated in RICK during 2001-2003………………………………………52
	Fig.(4:6): Patient’s family history of Sudanese children patients with UTI that were investigated in RICK during 2001-2003…………………………………………….53
	Fig.(4:7): Urine culture of Sudanese children patients with UTI that were investigated in RICK during 2001-2003……………………………………………53
	Fig.(4:8): Patient’s laboratory data of Sudanese children patients with UTI studied in RICK  during 2001-2003……………………………………………………………54   Fig.(4:9): Affected kidneys by US of Sudanese children patients with UTI studied in RICK during 2001-2003……………………………………………………………54 Fig.( 4:10): Affected kidney by IVU of Sudanese children patients with UTI studied in RICK during 2001-2003………………………………………………………….55   
	Fig. (4:11): Affected kidney in Tc99m DMSA of Sudanese children patients with UTI that were investigated in RICK during 2001-2003. …………………………...55
	Fig. (4:12): Affected site of kidneys of Sudanese children patients with UTI that were investigated in RICK by Tc99m DMSA investigation during 2001-2003……56
	Fig.(4:13): Morphology of kidneys of Sudanese children patients with UTI that were investigated in RICK by Tc99m DMSA investigation during 2001-2003………….56
	Fig.(4:14): Obstructed kidneys of Sudanese children patients with UTI that were investigated in RICK by DMSA investigation during 2001-2003………………….57
	Table (4:1) shows the 2 test between affected kidney according to Tc99m DMSA study and affected kidney by US…………………………………………………..58
	Table (4:2) shows the 2 test between affected kidneys by Tc99m DMSA study and Affected kidney by IVU…………………………………………………………….58
	Table (4:3) shows the relative function of the right kidneys studied by Tc99m DTPA study of Sudanese children patients with UTI during 2001-2003…………………59
	Table (4:4) shows the relative function of the left kidneys studied by Tc99m DTPA study of Sudanese children patients with UTI during 2001-2003…………………59
	  

