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Abstract 

. Hypofractionated IMRT proved to be a feasible option for the 

treatment of localized prostate cancer since it has shown an acute 

toxicity profile similar to conventional fractionation, with GU 

toxicity ≥ grade 2 at 50% and GI toxicity ≥ grade 2 at 0% in the 

hypofractionation arm, while in the control arm GU toxicity ≥ 

grade 2 was 40% and GI toxicity ≥ grade 2 was 10%, with no 

statistical significance between them (p=0.689).                               
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Introduction 
 

     Prostate cancer is the most commonly diagnosed visceral cancer in men, 29%, and the 

second leading cause of cancer death, 11%, with a lifetime risk of 20%,in the USA according to 

the 2013 estimates(Siegel, et al., 2013).It also has a similar ranking in Europe, being the most 

commonly diagnosed cancer with an incidence of 65 per 100000, and the third most common 

cancer death according to the 2012 estimates (Schroder, et al., 2012). In Egypt the incidence 

rate is 8.3 per 100000 (Curado, et al., 2007).  

There has been a dramatic increase in the annual age-adjusted incidence rate in the last two 

decades owing to the use of digital rectal examination, serum PSA, transrectal U/S and biopsy 

as screening tools. On the other hand the introduction of such methods has allowed the 

treatment of patients at earlier stages, where low risk patients have become 45%of localized 

cases, resulting in a decrease in the age-adjusted death rate, 4%(Parken, 2005). 

      Historically, radical prostatectomy used to be the standard treatment for localized prostate 

cancer, with radiation limited to locally advanced disease and the elderly, however, the 

expanding evidence of the competitive results for radiotherapy versus surgery reported in 

literature, has encouraged the use of radical radiotherapy treatment (Peshel and Colberg, et al., 

2003). 

        Megavoltage external beam radiotherapy was introduced in the late 1960s for the treatment 

of prostate cancer. With the development and integration of modern imaging modalities, 

treatment planning systems and modern treatment techniques, more accurate target definition 

was achieved, allowing for more normal tissue sparing and dose escalation, ultimately 

improving outcome (Zelefsky, et al., 2002). 

      Compared with the conventional three-dimensional conformal radiation therapy (3D-CRT), 

intensity-modulated radiation therapy (IMRT) offers many potential benefits. IMRT can 

improve dose conformity around the target volume, thereby increasing the therapeutic ratio 
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which can permit tumor dose escalation, resulting in improved local control and reduced risk of 

treatment related complications (Ezzell, et al., 2003).  

Another advantage of IMRT is its ability to generate dose distributions of specific levels of non-

uniformity in target volumes. This is due to the nature of inverse planning, in which the 

prescription dose is specified as an objective to be achieved by the planning process. 

Accordingly, different dose levels can be prescribed to different targets or different regions of 

the target. An immediate application of this characteristic of IMRT is to plan and treat the boost 

dose together with the large field prescription dose. Simultaneous treatment of multiple targets 

with different prescribed doses iscalled the simultaneous integrated boost (SIB) 

technique(MohanandWu, 2005). 

The dose distributions of IMRT treatment planscan be expected to be significantly superior in 

terms of higherconformity if designed to deliver different dose levels todifferent tissues 

simultaneouslyin a single treatment session. This permits delivery of gradeddose levels to 

tumor-bearing tissues and tissues at riskof subclinical tumor spread, and spares normaltissues to 

the greatest extent possible. The SIB-IMRT strategy not only producessuperior dose 

distributions but also is an easier, more efficient,and perhaps less error-prone way of planning 

anddelivering IMRT because it involves the use of the same planfor the entire course of 

treatment(MohanandWu, 2005). 

Regarding the specificoption of external beamradiotherapy, the current widelyaccepted standard 

regimen for organ-confined prostate cancerinvolves approximately eight weeks of 

fractionatedtreatments with a daily dose of 1.8–2.0Gy to a totaldose in the range of 70–

80Gy(Mohler, et al., 2013).For patients with an intermediate or high risk of recurrence and 

spread, dose escalation has been demonstrated to improve biochemical controlwith acceptable 

toxicity using contemporary radiotherapy techniques (Pollack, et al., 2004) (Kupelian, et al., 

2005). Unfortunately, dose escalation using a conventionally fractionated treatment schedule 

requires a lengthened treatment course that is less convenient for patients and more costly for 

the government and treating institutions. Emerging evidence accumulating from multiple recent 
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studies indicates that more convenient and efficient shortened courses of radiotherapy for 

prostate cancer yield outcomes that are equivalent and possibly superior to the lengthier 

standard regimens(Faria, et al., 2011) (Pollack, et al., 2013).. The scientific rationale for such 

“hypofractionated” treatment lies in the unique radiobiologic properties of prostate cancer. 

        Hypofractionation is not a new concept in the radiotherapy of prostate cancer. Several 

phase I and II trials have addressed this issue. They have used fractionation regimens ranging 

from 2.5Gy per faction (McCammon, et al., 2008) to 7Gy per fraction (Madsen, et al., 2012) 

producing acceptable acute and chronic toxicities (Mazio, et al., 2009) and biochemical control 

comparable to conventional fractionation schemes (Faria, et al., 2011).). Encouraged by these 

results several large phase III trials have been set underway to assess the benefit of 

hypofractionation in prostate cancer (Kupelian, et al., 2007)(Yeoh, et al., 2010)(Dearnaley, et 

al., 2012) (Pollack, et al., 2013). 

 

Aim of work 

      The aim of the current study is to assess the feasibility of applying hypofractionated 

simultaneous integrated boost in intensity modulated radiation therapy for the treatment of 

localized prostate cancer and comparing it to conventionally fractionated sequential IMRT,with 

regards to its effect on treatment toxicity, as well as impact on treatment delivery, patient 

convenience andquality of life and its overall cost benefit. 

 

 

 
 

 


