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Abstract:

The value of radiotherapy for palliation is well known to oncologists but not
necessarily to other physicians .Using terms such as symptom improvement
ratio (SIR) than traditional response rates might be more appropriate in
describing the Dbenefits of palliative radiotherapy to other health care
professionals.

Late detection and spread of the disease in the late stages of breast cancer due to
proliferation causes multiple symptoms This study was conducted in the centers
of tumors treatment in Sudan, represented in Khartoum oncology Hospital for
(RICK)) in the period 2014 to 2017.

The study examined the association between Palliative radiotherapy and the
improvement of the symptoms associated with  metastatic breast cancer. These
include metastatic in the spinal cord and associated pain, brain metes and
associated symptoms, bone metes , metastic in the lung and finally spread in
organs such as liver and others. The study also dealt with the connection
between it and the improvement of the standard of life of the patient and toxic
and other important factors and was achieved through a set of international

standards questionnaire by which the calibration of the result

The obtained results enable the oncologist to assess the patient's palliative
treatment and his role in the treatment of the case. Palliative radiotherapy
regimes improves pain in a significant proportion of patients with MBC . It

does not have a beneficial effect on other symptoms or on quality of life. The
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findings support the hypothesis that radiotherapy is an effective treatment for a
proportion of patients with MBC related pain, with 70% of assessable patients
experiencing a clinically meaningful improvement in their pain. Of these,
12.5% had a complete improvement in their pain. There were no specific
features that differentiated the complete responders from the other patients
though There was no association between pain response and improvement in
any other symptoms, therefore, palliative radiotherapy in MBC should only be
considered for pain control .also there was significant different between
patients who treated in coblaté0 and patients treated in linear accelerator .the
improvement in cobalt 60 is higher than it in linear accelerator .This clearly
demonstrates that cobalt is better than a linear accelerator in cases of palliative

therapy.



: AdAl)

AT $Lla¥ B g pmially (st (S g a5 (iladY i b g jea o CioATl e la Y E3ad) Aad )
¥ aaa (s Yamy (NNT) g3l a5 aaall 5(SIR) (il e ) Chimsnnd dpsa e cilatha s a3l
@l b i L gl (il o lady) g lad) Al g8 Cia g (-8 AapDla JiS) ¢ oS 2B Al oY)
. Jaiial)

ol =) g JLEEN) e a8 Gl s (a0 ALY Jal yall (B i pall LG g ALl CLEESY)
plos¥) 3t agh Al A e 8 A Tiala 13 gl a) ¥ EO 3S) a8 Al jal) 01 d iy ) b1t
2017 Y 2014 Cmla o 80 b 2 gh Al (Wil o))

JREal) adil) U i dpaloaal) (ol oY) i g midalil) S ladN) ) oy ) Al 02 it gl
(=0 i), Al calaaal) a W) g (o B8N 3 gl S o) Jadl b Blaal) (g gia Ao AN b Atiale
Al S plas ) (B LN ) i) g A ) B L), aldial) LAY, 4d dalaal) al o) g flaad)
Jal g2l (a0 i 5 Aamiad) g g mall olad) (5 gininn Gt (it 9 A Ty ) L) i) ) it LS LS 0 S
il o ylaa Lgidan gy coad ) Agallal) julaall (e 48 sana (ke o8 Gl (5a3 a3 g dalgl)

Eos 8095 paa pmall ilalil) ZMal) Y 59 Al (e al ) Y1 (Alad) (Sad Lgle Juaatialf gl
Sl g o sl (it B S A (b A Cminy mhualil) S lanY) ) ) Al ) b Uil g3 0B g LA
t VS i) Cils Eua Blal) Ao g o gl AT Gal e e ada i L

Al ¢ Gl mall JLEEN Cre aall) At (e ¢ gilag ¢l il pall (e Al Jlad 3e g Sl 3l
=2 L i gala (it (pa G il Cpd ) ap 88l Cpm (A il jal) (e 270 WS Gl oY) (o Gaintl)
Crlalsl) Cppmatiiall Joad Badaa Gl Joa A (4S5 ad aga¥T B ealS (piat aguad 7 12,5 ¢ YA (e ageall
hgh ey A g AT Gl el gl B it g At Aladin) G Bl ) A (1S At G AY) i jal) (e
Cll oSl g (Mo agadle ai cpdll el ) LaS oY) B asai Wl 8 A ikl el dY) il b
fidal § Sy (OB s 13 9 JB) cidlS i) Jamall g A8 agadle A (i) Lalyy o) (i) A S
(shalil) Z3al) ela B il Jaaall Slga (e Juadl cally oS

Vi



List of Content

The content Page
PR I
Dedication I
Acknowledgement 1"l
Abstract(English language) v
4.a2ll(Arabic language) VI
Lists of contents VIl
List of Figures IX
List of tables XI
Abbreviations XII
Chapter One: Introduction
1.1 Introduction 1
1.2 Definition of metastatic breast cancer MBC 3
1.3 Treatment guideline of MBC 4
1.4 The Palliative care 5
1.4.1 Palliative radiotherapy PRT 6
1.4.2 Principle of PRT 6
1.4.3 Role of PRT 7
1.4.4 Regimes of PRT 8
1.45 Symptoms improvement ratio 8
1.5 The problem of the study 8
1.6 The objective 9
1.7 The signification of study 10
1.8 The overview of study 10
Chapter Two: literature Review
2.1 Metastatic breast cancer overview 12
2.2 Epidemiology of Metastatic breast cancer 13
2.3 Diagnosis of MBC 14
2.4 Treatment of MBC 14
24.1 Surgery 15
2.4.2 Chemotherapy 16
2.4.3 Radiotherapy 17
2.5 Radiotherapy for the treatment of MBC 18
2.5.1 The Role of Palliative Radiotherapy in metastatic breast cancer MBC 20
2.5.2 Radiotherapy Planning 22
2.5.2.1 Patient data acqusion 22
2.5.2.2 Treatment Planning 22
2.5.2.2 Dose specification and beam characteristic 33

Vil




2.6 Radiobiology and fractionated radiotherapy 35
2.7 Techniques in palliative radiotherapy: 38
2.8 Fractionation in palliative radiotherapy 39
2.9 Evidence of hypo fraction and once weekly radiotherapy in MBC 42
2.10 Different between radiotherapy modalities 46
Chapter Three: Methodology
3.1 Materials 50
3.1.1 Planning Material 50
3.1.2 Treatment units o1
3.1.3 Treatment Planning System ( TPS ) Pinnical3 53
3.14 Other tools 53
3.2 Methods 54
3.2.1 Sampling 54
3.2.2 Study Design 54
3.2.2.1 Pre study assessment 55
3.2.3 Baseline visit 55
3.24 Week 1 visit 56
3.25 Week 5 visit 56
3.2.6 Week 12 visit 57
3.3 Patient 57
3.3.1 Inclusion criteria 57
3.3.2 Exclusion criteria 57
3.33 Sample Size and Type 58
3.4 Method of Date Collection 58
3.5 Date Analysis Method 62
3.6 Date storage Method 64
3.7 Ethical Issue 64
Chapter Four: The Results
4.1 Section one 66
4.2 Section two 72
Chapter five: Discussion, Conclusion and Recommendations

5.1 Discussion 84
5.2 Conclusion 88
5.3 Recommendations 91
References

Appendices

Vil




List of Figure

Figure Page
Figure 2-1 Schematic block diagram demonstrating the multiple steps in the radiation 19
treatment process.

Figure 2-2 Field Arrangement in MSC 22
Figure 2-3 patient position in spinal cord compression field in MBC 23
Figure 2-4 field arrangement for WBRT in MBC 26
Figure 2-5 Central ray dose profiles for parallel-opposed beams with energies of 34
cobalt-60, 6 MV and 25MV for a large patient with thickness of 25 cm and a large

field size of 25 x 25 cm2. The inset shows the ratios of maximum to mid- plane dose

as well as the depth at which the dose near the surface reaches 95%

Figure 2-6 Effective Cell Survival Curve from multiple doses of radiation 36
Figure 2-7 Probability of pain relief related to Time 39
Figure 2-8 Co6 vs 6 MV Photon Beam Percentage Depth Dose 42
Figure 3-1 Planning machine used in thesis 45
Figure 3-2 Cobalt 60 Machine used in thesis 46
Figure 3-3 Linear accelerator Machine used in thesis 47
Figure3-4Study Design 48
Figure 4-1 Bar graph shows the frequency % of breast cancer 2014-2017 60
Figure 4-2 Bar graph shows the common age group involved with Ca breast 61
Figure4-3 Bar graph shows the ratio between married to signal among | 62
patients

Figure4-4Bar graph shows the ratio between patients received RT to Non- received | 63
among patients

Figure 4-5 Bar graph shows the most common metastatic breast cancer 64
Figure 4.6 The frequency % of Palliative patients treated in co60 and linear 65
Figure 4.7 Bar graph shows cancer metastic site for patients evaluation in this study 66
Figure 4-8 show the survival patients during study period ( A= spinal cord 67

compression B=bone metes C= brain metes D= lung metes




Figure 4-9 Patients disappoint 68
Figure 4-10 The individual components of the BPI 69
Figur_e 4-11 BPI1 Box plots of visual analogue components from baseline BPI 71
questionnaire

Figure 4-12 Pie graph of LANSS score answer questionnaire 72
Figure 4-13 Cross tabulation between LANSS and BPI 73
Figure 4-14 Cross tabulation between LANSS and SF-MPQ 74
Figure 4-15 Symptoms improvement ratio according to patient group 75
Figure 4-16 Cross tabulation between SIR and Treatment machine modality 76




List of Tables

Tables Page
Table 411 BréasvSataleuBtdon between SIR and Treatment Machine Modality 7o
Tablk 142 dndigpliptPBE IR ORISR Treatment Machine v
Table 2-1 Patient position according to tumor site in bone metastatic 30
Table 2-2 Field border and Arrangement in bone metastatic 41
Table 2-3 Main features’ comparison of Cobalt-60 and 6MV Linac 46
Table 2-4: Comparison of new LINAC and Cobalt 60 Machine 47
Table 2-5 Comparison between cobalt and linear in different environmental 49
Table 3-1 Study assessment table 56
Table 4.1 The frequency % of the breast Cancer from January 2014 to December 2017 in 60
RICK
Table 4.2 The frequency % of the age group involved with Breast Cancer from January 61
2014 to December 2017 in RICK
Table 4.3 The frequency % of the Marital Status Group involved with breast Cancer from 62
January 2014 to December 2017 in RICK
Table 4.4 The frequency % of patients received radiotherapy involved with breast Cancer 63
from January 2017 to December 2017 in RICK
Table 4.5 The frequency % of most common metastatic site in breast cancer from January 64
2017 to December 2017 in RICK
Table 4-6 Table 4.6 The frequency % of Palliative patients treated in co60 and linear 65
accelerator from January 2017 to December 2017 in RICK
Table 4.7 shows the of breast cancer metastic site for patients evaluation in this study 66
Table 4.8 The Scores for global QoL as well as, pain and fatigue at baseline, 5, and 12 67
weeks for the study group
Table 4-9 BPI score baseline BPI questionnaire 70
Table 4-10 LANSS score answer questionnaire 72
Table 4-11 : Cross tabulation between LANSS and BPI 73
Table 4.12 : Cross tabulation between LANSS and SF-MPQ 74
Table 4-13 Symptoms Improvement ratio according to patient group 75

Xl




Abbreviations

PMBC Palliative Metastic Breast cancer

SIR Symptoms Improvement Ratio

MBC Metastic Breast Cancer

WHO World Health Organization

PRT Palliative Radiation Therapy

GY Gray

RICK Radiation Isotopes Center of Khartoum
2D Two Dimension

AP Anterior Posterior

LINEAC Linear Accelerator

IMRT Intensity Modulated Radiation Therapy
RF Radio Frequency

3D Three Dimension

DVH Dose volume histogram

WPS Worst pain score

APS Average pain score

LANSS lead Assessment of Neuropathic symptoms and sign
BPI Brief Pain inventory

Wl


http://www.somc.org/cancer/services/imrt.php

SF-MPQ Short form McGill Pain Question

Overall survival: the time from diagnosis to last follow-up or demise due to any

Cause

Xl



