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BACKGROUND AND OBJECTIVE 

Prostate cancer is the second most frequent cancer and the fifth leading cause to death in men category [1]. It is the most diagnosed 

cancer in over one-half of the countries of the world [1]. 

Several randomized trials have demonstrated a significant benefit of an increased radiation dose for the treatment of prostate cancer. 

However, dose escalation is associated with an increased risk of acute and late toxicity [2-4]. 

This retrospective study was done to assess the impact of intensity modulated radiotherapy (IMRT) with helical Radixact® (HR) 

on frequency and severity of acute gastrointestinal (GI) and genitourinary (GU) toxicity in prostate cancer. 

METHODS AND MATERIALS 

Between May 13th,2019 and May 25th,2020, a total of 74 patients who were diagnosed with localized and locally advanced prostate 

cancer were the first to be treated with (IMRT-HR) radiotherapy in our department. We treated these patients with Simultaneous 

integrated boost (SIB).  

All patients were classified according to the national comprehensive cancer network classification (NCCN):14 patients (18.93%) 

were classified as intermediate risk,50 patients (67,57%) either high or very high risk and 8 patients (10.8%) as regional risk. 

Among 74 patients, 70 (94.5%) underwent either a short- or long-term androgen deprivation therapy (ADT): neoadjuvant, 

concomitant and more or less adjuvant hormone therapy. The margins for defining the planning target volume were 5 mm in all 

directions. The therapeutic dose for those patients was 52.7 Gy (in four fractions of 1.7 Gy per day) to pelvic lymph node (LN) area 

when the risk of positive LN was greater than 10% according the Roach formula, while seminal vesicles and prostate received a SIB 

to a dose of 62 Gy (in four fractions of 2 Gy per day) and 71.3 Gy (in four fractions of 2,3 Gy per day). The dose constraints used 

during inverse planning are shown in the table1. Radiation was delivered with 6-MV photon beams of HR. 

Acute toxicity scores were recorded and evaluated weekly and after 3 months of radiotherapy (RT) using the common terminology 

criteria of adverse events V 4.03 (CTCAE). 

RESULTAS: 

The mean age and median were 70.72 and 72 years old respectively; The incidence of both acute grade 1 and 2 GI toxicity was 

(31.10%) and (12.20%). Acute Grade 1 and 2 GU effects were observed in (27%) and (31.10%) of patients respectively. No side 

effects were noticed for grade 3 or higher. According to table 2 the present study depicts much lower occurrence of side effects 

comparatively to the previous studies in other areas of the world. That is mainly due to Image guided radiation therapy that was 

performed daily (before every session). Other reasons for the dropped numbers are: strict dose constraints, dietary and water 

instructions given by our department.  

Conclusion: 

The main purpose of our department is to improve the management of patients by increasing the doses of radiotherapy in prostate 

cancer and reduce side effects to improve the quality of treatment.   

 

 

 

 

 

 

 

 

mailto:chabanim.ad2016@gmail.com


 

 

 

 

  

Table 2. Comparison to results from other studies using IGRT-IMRT for prostate cancer 
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OAR Dose Constraint 
(2 GY per fraction) 

Max Vol 
(% or cc) 

Rectum V30 
V40 
V50 
V60 
V70 
V74 
V74 

80% 
70-65% 
50% 
35% 
15% 
5% 
3% 

Bladder V45 
V50 
V60 
V74 

39% 
50% 
25% 
5% 

Femoral Heads  V43 
 

50% 

Bowel V30 
V35 
V45 
V50 

200 
150 
20cc 
1-10cc 

Penile bulb V50 
V60 

50% 
10% 

Study                          Method Acute toxicity GU 
by grade (%) 

Acute toxicity GI 
by grade (%) 

 2                3                     4                          2                    3                  4 
Present study(n=74) Radixact® System 

71.3Gy 
(EQD2 77.41) 

31.10 00 00 12.12 00 00 

Lips et al. (6) 
(n = 331) 

IMRT fiducials 
76 Gy 

47 3 00 30 00 00 

Soete et al. (7) 
(n = 238) 

IG Arc therapy 37 16 00 19 6 00 

Ghadjar et al. (8) 
(n = 39) 

IMRT fiducials 80 
Gy 

56 8 00 3 00 00 

Cheng et al. (9) 
(n = 76) 

Tomotherapy 
78.9 Gy 

38 00 00 25 00 00 

Martin et al. (10) 
(n = 259) 

87% conformal RT 
fiducials 79.8 Gy 

33 00 00 10 00 00 

Table 1. dose constraints Figure 1: Acute toxicity 
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