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Question 1
Use the HDR source calibration worksheet to calculate the source strength on the day of measurement and compare with the value stated on the source certificate. In your answer booklet show your workings
HDR source calibration method
1. Well chamber Refer to Nucletron dosimetry system manual and IAEA 1274
S1=M X Ni X Pion x KQ
Where 	 
Symbol 		Value			Description 
Si					Air kerma strength of source	
M					measurement in nA
Ni		9.076E+08		calibration factor (mGym2h-1A-1)
Pion		1.00			reciprocal of ion collection efficiency factor Aion
Kq					Environmental correction factor	

Expected source strength on day of calibration
	Temperature
	19.5
	Pressure 
	1017.8
	Electrometer factor 
	0.999



	electrometer correlation factor 


Kq= x0.999
=0.998294 x 0.994289
=0.9896
	KQ =
	0.9896
	



	Indexer length 1385 mm

	Owell Position
	23
	22
	21
	20
	19
	18

	Electrometer Reading (nA)
	26.35
	26.42
	26.46
	26.46
	26.44
	26.38



	Maximum Reading (M)
	        26.46        
	nA



	
ARK=




	ARK well Chamber
	9.076E+08
	        26.46        
	0.9896
	mGym2h-1



	ARK



Difference between certified value and Measured value
	Certified Value
	Well Chamber

	0 % 
	23765339002



Question 2 
Consider a prostrate treatment that involves the implantation of around 15 needles. The source is required to step thorough these needles delivering a total dose to the prostate which is prescribed by the radiation oncologist. Describe each of the uncertainties associated with such treatment and discuss suitable margins that you think might be appropriate to account for these uncertainties. Your answer should consider the uncertainties in the parameters used in the TG-43 formalism along with any other errors that you think may impact on the ability to accurately deliver the prescribed dose. 

The topic of High Dose Rate (HDR) involves several uncertainties including the uncertainty in the source, uncertainty in calibration and measurement and lastly the uncertainty involving the source parameters which also involve the Monte Carlo MC calculations (Nag, 2006, July).  
Calibration uncertainties whose purpose is to quantify the uncertainty of an expected future that has been corrected by the calibration curve.  This uncertainty usually quantifies any possible difference resulting from the calibrated values and its reference standards (Mignano, 2012). 
 Methodology in uncertainty estimation; where all the measurements as well as the calculations in radiation are associated with uncertainty that put into consideration the possible factors that may impact on the determination of the final quantity. 

Q 3
Review Section VI of Comprehensive Brachytherapy – Physics and Clinical Aspects, Edt. Jack L M Venselaar et al, Taylor and Francis Publishers (CRG Group), 2013 http://opac.library.usyd.edu.au:80/record=b4964596~S4) and discuss the advantages and disadvantages of 3D treatment planning for cancer of the cervix compared with the recommendations of ICRU 38.

The HDR source provides dose rates in the excess of 20 cGy per Minute (> 12 Gy per hour) at the prescription isodose line but the LDR sources is expected to deliver 3,3 cGy or less per minute (< 2 Gy per hour) at the prescription isodose line. 
The use of 3-dimensional treatment planning for cervix cancer is that it has bettered and increased conformal radiotherapy. The primary aim is to target the tumor and reduce the normal tissue volume as elaborated in several studies related to malignancies in adults. Also, the institutional clinical protocols have accomplished escalation of radiation dose due to enhanced treatment efficacy and stabilizing or reducing the decreased late effects among the prostate carcinoma patients. 
Three-Dimensional treatment planning facilitates acquisition of the detailed computerized tomography CT images during the simulation. Further, reconstruction and beam eye view capabilities are improved targeting the tumor as well as permitting more selective blocking of normal structures. It creates more awareness on the effects of the late treatment. It is because of improved sensitivity of developing organs and tissues to radiation has brought high expectation to overall survival of patients with current treatment programs (Smitt,  McPeak, and  Donaldson,1998).  
Three-dimensional treatment planning has its share of demerits. The rarity of pediatric tumors may not permit a controlled trial of conformal as compared to the conventional therapy (Smitt,  McPeak, and  Donaldson,1998).  

















[bookmark: _GoBack]


Reference
Smitt, M. C., McPeak, E. M., & Donaldson, S. S. (1998). The advantages of three-dimensional conformal radiotherapy for treatment of childhood cancer. Radiation research, 150(5s), S170-S177.
Mignano, J. E. (2012). -Developments in Gynecologic Brachytherapy Dose Recording and Reporting: From ICRU Report 38 to Image-Guided Brachytherapy. In Comprehensive Brachytherapy (pp. 398-407). CRC Press.
Nag, S. (2006, July). Controversies and new developments in gynecologic brachytherapy: image-based intracavitary brachytherapy for cervical carcinoma. In Seminars in radiation oncology (Vol. 16, No. 3, pp. 164-167). WB Saunders.
