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Context - Objectives

• Study launched in France in 2005 by the French 
National Cancer Institute

To assess the medico-economic outcomes of an 
innovative brachytherapy modality for cervical 
carcinoma : 3-D optimized pulsed dose-rate 
brachytherapy (3D PDR) 
 as to obtain objective data for decision making to 
implement and found this innovation in France. 



Design of the study

• Prospective multi-centric comparative non 
randomized study for cervical brachytherapy (BT)

Innovative technique

3-D optimized 

pulsed dose-rate (PDR)

 brachytherapy (3D PDR) 

“standard” techniques

• low dose rate (LDR) Iridium BT

• Cesium BT 

• PDR without 3D-optimization 

vs



Methodology: economic aspects

• Hospital point of view
• Micro-costing approach for the direct medical costs. 
• The cost items have been recorded within 

– (1) a “centre questionnaire” (including investments for LDR and PDR 
after-loading unit(s); brachytherapy activity; experience for the 
innovation…); 

– (2) a “patient questionnaire” (individually measurements of personnel 
time consuming and consumables and investments requirements for the 
whole procedure); 

– (3) an industrial questionnaire (investment and radioactive sources costs). 
• The mean costs for the BT procedures have been calculated for the 

“in routine phase” for each step of the procedure (operation; 
imaging, treatment planning and irradiation) and according to each 
cost items (personnel, equipment, consumables…).
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Results: patients

• From January 2005 to December 2006:
• 18 centres
• 436 patients (460 patients questionnaires) available for 

the economic analysis. 
– optimized PDR: =226
– Cs = 92
– LDR =32
– PDR = 86

• BT performed in 2 successive procedures: 6 centres (23 pts)



Results: PDR activity

0

5

10

15

20

25

30

35

40

45

50

55

1 2 3 5 6 7 8 9 10 11 13 17

Centre Others indications
Cervix (uteri)

# 
of

 P
D

R
 p

ro
ce

du
re

s/y
ea

r

PDR- projectors acquired in the 18 
centres participating in the study

Total PDR-BT activity in 2005 
(data available in 12 centres)

0

5

10

15

20

25

30

35

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006



Observed mean costs per procedure(€)
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Sensibility analysis

Mean cost per procedure (€) 
(difference / observed data in %)
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Observed costs vs. financing systems  (DRG)
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Results

• The main costs components for the mean cost per patient for the PDR 
procedures were the Iridium source cost (1053€) and the after-loading unit 
(734€). The mean cost per patient for the imaging and the treatment plan for 
the 3D PDR were respectively 130€ and 367 € (respectively 47 and 75€ 
without 3D optimization). 

• The cost differential between the 3D BT and the Ir BT (the least costly 
procedure) was 2100€ per procedure. This over-cost could be reduced to 983€ 
with a hypothesis of a mean number of 40 PDR BT per after-loading unit and 
per year. However, a mean 10 years life duration of the projector compared to 
a 15 years value used for the cost calculations would lead to a 356€ increase 
of the total cost per procedure.

• The analysis of the French DRGs for cervical brachytherapy showed that the 
operative, imagery and treatment planning observed costs were correctly 
evaluated whereas equipment and Iridium sources were widely 
underestimated. 



Conclusion / Perspective

• The observed costs in this large prospective multi-
centric series may be used by health authorities as a 
basis to propose a specific DRG for 3D- optimized 
PDR brachytherapy, in order to assure a relevant 
diffusion of this technique.

• A demonstration of the medical benefit of 3D-PDR is 
expected


