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AMSTERDAM SERIES   
no plan, retropubic technique

# patients 75

volume ?

iPSA ?

# needles 10# needles 10

# seeds 36

Result: 39/75 local recurrence                     

Conclusion: feasible, but finger    

not sufficient to guide needles

1981 – ����������������



UMC-UTRECHT SERIES
1990 – 2006: 1251 patients

� excluded: 447 (f-up <2yr, previous RT)

� T1b: 34; T1c: 466; T2: 304 

� Gl <7: 583; Gl =7: 210; Gl >7: 11 

� iPSA mean 11.8 ng/ml, var. 0.2 - 106 

� volume mean 35.5 cc, var. 10 – 80

� TURP 93

� androgen deprivation 124

FOR EVALUATION 804 PATIENTS
Follow-up mean 55 months (2 - 162 months)



UTRECHT SERIES
nomogram, loose seeds, strands

# patients 186

volume 30 cc

iPSA 14.8 ng/ml

# needles 13

# seeds 50

Result (bNED)   

low risk: 43/58 (74%)

intermed.: 31/58 (53%)

high risk: 30/70 (43%)

1989 – ����������������



UTRECHT SERIES
preplan, strands

# patients 214 

volume 39 cc

iPSA 12 ng/ml

# needles 22

# seeds 81# seeds 81

Result (bNED)

low risk: 68/77  (88%)

intermed.: 59/80  (74%)

high risk: 20/57  (35%)

1998 – ����������������



UTRECHT SERIES
interactive plan, strands, FIRST

# patients 404

volume 38 cc

iPSA 10.5

# needles 25

# seeds 73

Result (bNED)   

low risk:          216/218  (99%)

intermed.:       111/132  (84%)

high risk:          41/54    (80%)

2000 – ����������������������������



URINARY SIDE EFFECTS 
according to treatment period 
using common toxicity criteria

period #
patients

RTOG 2     
#       %

RTOG 3
#       %

RTOG 4 
#       %

no-plan 186 11   (6%) 13   (6%) 1    (0%)no-plan 186 11   (6%) 13   (6%) 1    (0%)

preplan 214 12   (6%) 21 (10%) 3  (<1%) 

SPOT 404 20   (5%) 16   (4%) 0  

total  804 43   (5%) 50   (6%) 4  (<1%)



GASTROINTESTINAL SIDE EFFECTS 
according to treatment period  
using common toxicity criteria

period #
patients

RTOG 2     
#       %

RTOG 3
#       %

RTOG 4 
#       %

no-plan 186 1  (<1%) 1  (<1%) 1  (<1%)

pre-plan 214 5  (2%) 1  (<1%) 3  (1%)

SPOT 404 10  (3%) 0   0

total  804 16  (2%) 2  (<1%) 4  (1%)



A NEW BRACHYTHERAPY
TECHNIQUE FOR PROSTATE CANCER

skin

prostate

• a single needle insertion point
• needles divergent
• robotic system - one needle
• seedSelectron, HDR or biopsy
• tapping needle• tapping needle

Rotation point



EXAMPLE MRI SEQUENCES PROSTATE

CT

MRI T1 SE

MRI T2 TSEMRI T2 TSE

MRI bFFE WS

Close collaboration with Radiology 
and extensive training required

neurovascular bundle





DOSIMETRY 
divergent single needle method



TESTING OF THE ROBOTIC DEVICE



� pushing vs. tapping  

� prostate motion in cranio-caudal direction by US

� pressure 6 – 8 bar

� gold markers for position verification during  

PATIENT STUDY

� gold markers for position verification during  

IMRT: 2 needles, 3 seeds



TAPPING

Phantom movement 

0

1

2

3

4

5

6

7

8

9

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Pressure (bar)

M
ov

em
en

t (
m

m
)

3cm

4cm

5cm

eind

Linear (3cm)

Linear (4cm)

Linear (5cm)

Linear (eind)



PATIENT STUDY



� improvement in results over the years, but also  

better patient selection, imaging and equipment  

� exciting new working methods, however, 

translation into clinically relevant results 

CONCLUSIONS 

translation into clinically relevant results 

needs longer follow-up

� robotic implant device feasible

� dosimetry with single needle implant as good as 

with multiple needles 



� physicians:   

referring urologists; 

own team: Ina Schulz, Ronald Veen, Marco van Vulpen

� radiation physicists:

Jan Lagendijk, Rien Moerland 
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