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In vivoIn vivo dosimetry in MAASTRO clinicdosimetry in MAASTRO clinic

January 2001:
• start in vivo dosimetry using MOSFET dosimeters

July 2002:
• systematic in vivo dosimetry for all treatment beams in curative treatment

intents1intents1

December 2002:
• MOSFET in vivo dosimetry for QA in electron beams2

In study:
• MOSFET dosimetry in gynecological tumors and prostate tumors, treated

with brachytherapy

• MOSFET dosimetry for TBI purposes

1. Bloemen-van Gurp EJ. et al. Clinical dosimetry with MOSFET dosimeters to determine the dose along the field junction in a 
split beam technique. Radiother. Oncol. 2003; 67: 351-357.

2. Bloemen-van Gurp EJ. et al. Clinical implementation of MOSFET detectors for dosimetry in electron beams. 
Radiother Oncol 2006.



IntroductionIntroduction

Goal of the study:

1. Investigate the sensitivity of the MOSFET detector1. Investigate the sensitivity of the MOSFET detector

under TBI circumstances

2. Validate our TBI technique;

the dose in body within 10% of the prescribed dose



Material and methods: Material and methods: phantom measurementsphantom measurements

Metal Oxide Semiconductor Field Effect Transistor (MOSFET)
Calibrated under reference conditions 

(10x10 cm2 field size, 100 cm SSD, 400 MU/ min)

Fcal=  R MOSFET (100, 10x10, 400) D MOSFET= R MOSFET* F cal

D 

The influence of non- reference conditions on the MOSFET 

sensitivity was investigated for:
• field size (10x10 cm2, 30x30 cm2,35x35 cm2 and 40x40 cm2)

• dose rate (100 MU/ min and 400 MU/ min)

• SSD (100, 200, 300 and 400 cm)

D BF chamber (100, 10x10, 400)



Material and methodsMaterial and methods

MOSFET measured in vivo dose values were compared with:

– TLD in vivo dose values– TLD in vivo dose values
• LiF chips type TLD-100 (Harshaw)

– Dose predicted by the Treatment Planning System
• Total body CT scan was performed in treatment position
• XiO 4.2.2 using a convolution algorithm (CMS Inc.)



Material and methodsMaterial and methods

Patient measurements:
– 10 MV photon beams - Parallel opposed beams

– 40 x 40 cm2 field size - Collimator 45°
– Gantry angles 87° and 273 ° - 400 cm SSD

– Rice bags around the extremities - 1 cm PMMA screen

– Dose rate 100 MU/ min - MU calculation without TPS data



Material and methodsMaterial and methods

Patient measurements:

Dose:
• High dose TBI: 8 Gy in one single fraction (including lung blocks)

– autologous and allogeneic stem cell transplantation– autologous and allogeneic stem cell transplantation

• Intermediate dose TBI: 2 Gy in one single fraction
– autologous non- myelo- ablative stem cell transplantation

• Low dose TBI: 1.5 Gy in 10 fractions
– follicular lymfoma

2 Gy patients were included in this study



Results; Results; phantom measurementsphantom measurements
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Material and methods: Material and methods: phantom measurementsphantom measurements

Combine non reference conditions into one 

conversion factor:
– Convert calibration conditions to TBI circumstances– Convert calibration conditions to TBI circumstances

– Convert entrance and exit measurements to midline 

dose values



Material and methods: Material and methods: phantom measurementsphantom measurements

Conversion factor:
– MOSFET entrance + exit

– Bf chamber midline

– Phantom diameter 10, 20 en 30 cm

– Dose rate 100 MU/min en 400 MU/min

ionisation chamber (midline)

MOSFET entrance MOSFET exit

10-30 cm



•Fantoommetingen:
•Baldwin Farmer kamer 

•MOSFET auto sense TN-RD-60 systeem (Thomson-Nielsen)

•Polystyreen fantoom en

•10 metingen per situatie1,040
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Results; Results; phantom measurementsphantom measurements
Fconversion

•10 metingen per situatie

•Volledige build up

q

1,010

1,020

1,030

10 cm 20 cm 30 cm

Diameter

DMOSFET (midline) = (DMOSFET entr+ DMOSFET exit)/2 * Fconversion (d,D)

Fconversion(d,D) = (R MOSFET entr* Fcal(10x10,100,100))+ (R MOSFET exit* Fcal (10x10,100,100) )/2    

D BF midline(40x40,400,100/400)



Results, Results, patient measurementspatient measurements

Patient measurements
– 8 patients

– Entrance and exit dose measurements
• MOSFET

• TLD

– Five measurement locations:
• Neck

• Lung

• Umbilicus

• Upper leg

• Ankle



Results; Results; patient measurementspatient measurements

neck lung umbilicus   upper leg          ankle
MOSFET
SD

TLD
SD

220.1 205.6                 195.7 212.8                 210.6

12.5 10.9                   14.9                  18.7                   12.6

220.3 211.9                  195.2 218.6                 216.2

9.6 11.5                    13.7                  14.0                   37.8

N=8 patients

TPS
SD

Deviation (%)
Mosfet/TLD

Deviation (%)
MOSFET/TPS

214.0 226.4                 200.0 218.4                 212.7

10.3 18.2                     0.6 21.4                   16.6

-0.1%          -3.0%                   0.2%                 -2.7%                 -2.6%
( P>0.05)          (P>0.05)                     (P>0.05)                   (P>0.05)                     (P>0.05)

2.9%          -9.2%                 -2.2%                 -2.6%                  -1.0%
(P>0.05)          (P>0.05)                    (P>0.05)                    (P>0.05)                     (P>0.05)
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Results; Results; patient measurementspatient measurements



Conclusions:Conclusions:

– MOSFET dosimeters are suitable for in vivo dosimetry under 
TBI circumstances, when using appropriate conversion 
factors;

– MOSFET,TLD and TPS dose values agree within 
acceptable margins and their mean result is within the acceptable margins and their mean result is within the 
tolerance level of 10%;

– Individual patient measurements may exceed the stated 
tolerance of 10%, due to patients shape and positioning;

– Inhomogeneities will cause a deviation between predicted 
and measured dose values

– Rice bags as a compensator to reduce the dose in the 
extremities are not sufficient (MLC?)



Thank you for your attention!Thank you for your attention!


