
Current status of Current status of 

HDR BrachytherapyHDR Brachytherapy

for prostate cancer (in the UK)for prostate cancer (in the UK)

Paul Evans Memorial lecturePaul Evans Memorial lecture

Peter HoskinPeter Hoskin

Mount Vernon Cancer CentreMount Vernon Cancer Centre







MVH RCTMVH RCT

55Gy/20f
Ext beam

35.7Gy/13f
+

17Gy/2f HDR

Closed 08/05: 220 patients randomised



HDR implant: biological advantageHDR implant: biological advantage

αα//ββ 1.51.5 αα//ββ 3.53.5 αα//ββ 1010

•• Ext beamExt beam

74Gy/40f74Gy/40f 165.2165.2 113.1113.1 87.787.7

55Gy/20f55Gy/20f 155.8155.8 98.298.2 70.170.1

•• HDR Boost after 35.7Gy/13fHDR Boost after 35.7Gy/13f

17Gy/2f17Gy/2f 214.5214.5 122.0122.0 77.077.0



Median follow up 7 yrs



Acute toxicity: bowel frequencyAcute toxicity: bowel frequency
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Acute toxicity: rectal dischargeAcute toxicity: rectal discharge
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Acute toxicity: urinary frequencyAcute toxicity: urinary frequency
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Acute toxicity:dysuriaAcute toxicity:dysuria
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Current issues in HDR prostate Current issues in HDR prostate 

brachytherapybrachytherapy

•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT

•• Role of monotherapyRole of monotherapy

•• Optimal dose for monotherapyOptimal dose for monotherapy

•• Monotherapy as focal treatmentMonotherapy as focal treatment

•• HDR salvageHDR salvage







IJROB 2009

IJROB 2011

RT & O 2011



UK national protocol for high 
dose rate brachytherapy boost 

in prostate cancer

• Christie Hospital
• Exeter
• Lincoln
• Mount Vernon
• Northampton
• Southend
• St James Leeds



HDR single dose boost studyHDR single dose boost studyHDR single dose boost studyHDR single dose boost study

Small volume

35.7Gy in 15 fractions

HDR 15Gy: D90 ≥ 15Gy

V100 >95%

91.4Gy EQD2

Pelvic nodes

46Gy in 23 fractions

IMRT Boost 

50.4Gy in 23 fractions

HDR 15Gy: D90 ≥ 15Gy

V100 >95%

96Gy EQD2



HDR single dose boost studyHDR single dose boost studyHDR single dose boost studyHDR single dose boost study

• Urethral tolerance

D10 <17.5Gy

D30 <16.5Gy

D150 zero

• Rectal tolerance

D2cc <12Gy

EQD2 αβ3.5 = 74.7Gy

V100 <15Gy



1818

Recruitment to DateRecruitment to Date
Total number = 444Total number = 444
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Age Distribution 

RangeRange MedianMedian

•• Bristol  Bristol  53 53 –– 8282 6767

•• ChristieChristie 55 55 –– 7979 6868

•• ExeterExeter 56 56 –– 7878 6969

•• LincolnLincoln 52 52 –– 7878 6868

•• Mount VernonMount Vernon 48 48 –– 8181 7070

•• NorthamptonNorthampton 58 58 –– 7171 6565

•• St JamesSt James 52 52 –– 7878 6868



PSA  at  presentationPSA  at  presentation

RangeRange MedianMedian

•• BristolBristol 4.60 4.60 –– 113.00 113.00 19.4019.40

•• ChristieChristie 3.40 3.40 –– 102.00102.00 17.3017.30

•• ExeterExeter 2.30 2.30 –– 188.00188.00 19.0019.00

•• Lincoln                     5.80 Lincoln                     5.80 –– 99.0099.00 19.6019.60

•• Mount Vernon     Mount Vernon     4.10 4.10 –– 240.00240.00 19.2019.20

•• Northampton            5.30 Northampton            5.30 -- 16.00      16.00      12.0512.05

•• St James            St James            3.90 3.90 –– 108.00108.00 10.6010.60



PSA at RT 

RangeRange Median Median Data RecordedData Recorded

•• BristolBristol 0.10 0.10 -- 6.10           0.606.10           0.60 All patientsAll patients

•• ChristieChristie No Data                          No Data                          

•• ExeterExeter 0.10 0.10 -- 82.0           4.60                19/8882.0           4.60                19/88

•• Lincoln                    0.20 Lincoln                    0.20 -- 23.8           0.80                 All23.8           0.80                 All

•• Mount Vernon     Mount Vernon     0.10 0.10 -- 22.0           0.40                132/165 22.0           0.40                132/165 

•• Northampton            5.30 Northampton            5.30 -- 16.0         12.05                All16.0         12.05                All

•• St James            St James            0.60 0.60 --131.0          3.90                7/25131.0          3.90                7/25
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MRI T Stage by CentreMRI T Stage by Centre
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Total Gleason Score by CentreTotal Gleason Score by Centre
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Dose by centre

Centre 37.5Gy 46Gy Other No Data

Bristol 33 1

Christie 63 45

Exeter 42 4 2 40

Lincoln 16 1

Mount Vernon 1 149 3 12

Northampton 4 2

St James 25

Total 151 187 5 100



PTV dose delivered

•• D90:D90: ≥≥15Gy15Gy = 391= 391

Treated outside protocol Treated outside protocol ≤≤ 15Gy   15Gy   = 24= 24

No Data                             No Data                             = 53= 53

•• V100:V100: ≥≥95% 95% = 255= 255

Treated outside protocol  Treated outside protocol  ≤≤95%95% =130 =130 

No Data                                         = 59No Data                                         = 59



Dose Tolerances

•• Rectum D2ccRectum D2cc <12Gy<12Gy = 283= 283

Median Median = 46.1Gy= 46.1Gy

No DataNo Data = 161 = 161 

•• Urethra D10Urethra D10 <17.5Gy        <17.5Gy        = 384= 384

Treated outside protocol >17.5GyTreated outside protocol >17.5Gy = 2= 2

No DataNo Data = 58= 58

•• Urethra D30Urethra D30 <16.5Gy        <16.5Gy        = 257= 257

Treated outside protocol >16.5GyTreated outside protocol >16.5Gy = 129= 129

No DataNo Data = 58= 58



Current issues in HDR prostate Current issues in HDR prostate 

brachytherapybrachytherapy

•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT

•• Role of monotherapyRole of monotherapy

•• Optimal dose for monotherapyOptimal dose for monotherapy

•• Monotherapy as focal treatmentMonotherapy as focal treatment

•• HDR salvageHDR salvage



Long term outcome of prostate HDR boost brachytherapy

Kiel: Michigan: Seattle   [Galalae et al 2004]     n=611

II = 1 factor higher

n=188

III = >1 factor higher

n=359

Zelefsky IMRT



Brachytherapy 2010

160 patients: HDR 3 x 5.5-7Gy + 50.4Gy XRT 

470 patients: IMRT 86.4Gy

IMRT HDR

Low risk 21% 14%

Inter risk 40% 71%

High risk 39% 15%



Brachytherapy 2010



Where is the next RCT????Where is the next RCT????



Current issues in HDR prostate Current issues in HDR prostate 

brachytherapybrachytherapy

•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT

•• Role of monotherapyRole of monotherapy

•• Optimal dose for monotherapyOptimal dose for monotherapy

•• Monotherapy as focal treatmentMonotherapy as focal treatment

•• HDR salvageHDR salvage





RResultsesults ofof HDR:  monotherapyHDR:  monotherapy



173 patients: low/intermeduiate risk

Median follow up 17 months

50:    12Gy    x 2

123:  13.5Gy x 2





HDR implant: biological advantageHDR implant: biological advantage

2Gy EQD2Gy EQD

αα//ββ 1.51.5 αα//ββ 3.53.5 αα//ββ 1010

•• Ext beamExt beam

74Gy/37f74Gy/37f 7474 7474 7474

•• HDR monoHDR mono

34Gy/4f34Gy/4f 96.996.9 74.274.2 52.452.4

36Gy/4f36Gy/4f 108108 81.881.8 57.057.0

31.5Gy/3f31.5Gy/3f 108108 80.280.2 53.853.8

26Gy/2f26Gy/2f 108108 78.078.0 49.849.8



Urinary symptom scores



Late toxicity (>6 months)



Freedom from biochemical failure



Single dose HDR monotherapySingle dose HDR monotherapy

•• BiologyBiology

–– Unknown!Unknown!

•• ? Effect on vasculature as well as tumour cell? Effect on vasculature as well as tumour cell

•• No reoxygenation, repair, reassortment,repopulationNo reoxygenation, repair, reassortment,repopulation

•• DeliveryDelivery

–– High QA essential High QA essential ……..only one chamce!..only one chamce!

–– OAR tolerances more difficult to achieveOAR tolerances more difficult to achieve



MV single dose HDR monotherapyMV single dose HDR monotherapy

•• 19Gy: 26 patients19Gy: 26 patients

•• 20Gy: 14 patients20Gy: 14 patients

Early IPSS scores 8 to 19

Early IPSS scores 20 to 35



Current issues in HDR prostate Current issues in HDR prostate 

brachytherapybrachytherapy

•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT

•• Role of monotherapyRole of monotherapy

•• Optimal dose for monotherapyOptimal dose for monotherapy

•• Monotherapy as focal treatmentMonotherapy as focal treatment

•• HDR salvageHDR salvage



Focal therapy with brachytherapyFocal therapy with brachytherapy

•• HDR:HDR:

–– Afterloading HDR sourceAfterloading HDR source

–– Infinite dose variation by altering dwell timesInfinite dose variation by altering dwell times







HDR for subvolume boosts

•• CTV1: whole gland defined by capsuleCTV1: whole gland defined by capsule

–– Margin around capsule may be added 3 Margin around capsule may be added 3 ––5 mm5 mm

•• CTV2: peripheral zoneCTV2: peripheral zone

•• CTV3: GTVCTV3: GTV

•• PTV = CTVPTV = CTV



77 high risk patients: 20 with unliateral tumours on biopsy mapping and MR

64Gy in 32 fractions + 12/14/18Gy in 2 fractions; whole gland or hemigland





Current issues in HDR prostate Current issues in HDR prostate 

brachytherapybrachytherapy

•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT

•• Role of monotherapyRole of monotherapy

•• Optimal dose for monotherapyOptimal dose for monotherapy

•• Monotherapy as focal treatmentMonotherapy as focal treatment

•• HDR salvageHDR salvage





21 patients

Median follow up 18 months

HDR brachytherapy: 6 x 6Gy

12 peripheral catheters

4 periurethral catheters

CT defined CTV



Toxicity
PSA response:

13: nadir <0.1ng/ml

1 biochemical failure at 24mo





TOXICITY

Acute

6: Grade I/II dysuria

16: Grade I/II GI changes

Late

15: ‘some degree of incontinence’

3: strictures

10: impotent

Mean follow up: 29 months (30Gy) and 26 months (40Gy)

PSA RESPONSE

30Gy: 5/21 progression free

40Gy: 6/14 progression free







HDR brachytherapy salvage: recent abstractsHDR brachytherapy salvage: recent abstracts

ABS 2010

ABS 2011

ESTRO 2011

11 patients
No toxicity
Falling PSA in all

5 patients
36Gy/6fractions
Median F/u 36 months
No complications
PSA<0.1 in 3/5

29 patients
22 post>81Gy
Median F/u 23 months
79% bRFS
G1/2 rectal: 37%
G1/2 urinary: 24%
No G3/4

et al

23 patients
10Gy x 3
Mean F/u 12 months
Retention in 3
G1 rectal toxicity in 1
4: distant mets
Median PSA  in 19: 0.19



Current issues in HDR prostate Current issues in HDR prostate 
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•• Optimal dose for boostOptimal dose for boost

•• Relative efficacy vs modern high dose IMRTRelative efficacy vs modern high dose IMRT
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