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Spillage & background radiation




Variations in doses in 803 patients among institutions
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Electron

Proton

St. Clair et al, IJROBP, 58, 727-734, 2004
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o
Results of the SBRT

Whole Lung Dose

SBRT SBPT Difference
Max Dose 116.7% 104.3% -9.7% (+133 to -15.6%)
Mean Dose 9.3% 2.1% -64.9% (-30.4 to -98.4%)
Ve 99.4cm3 | 53.5cmd | -45.8 cm?3 (0t0-248cm?)
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Results of the SBRT

Body Dose
SBRT SBPT Difference
Max Dose 125.3% 107.3% -14.0% (-9 to -17%)
Mean Dose 2.5% 0.7% -68.9% (-51 to -80%)
V5O% 2248 Cm3 1954 Cm3 '386 Cm3 (0 to -238 cm?)
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Partial Breast Irradiation
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= |MRT, 5 beams
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= = = Tomotherapy
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Muzik, Soukup, Alber, Med Phys, 35, 1580, 2008
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Int. 1. Radiation Oncology Biol. Phy=s.. Val. 63, No. 2, pp. 401—409, 2005
Copyright £ 2005 Elsevier Inc.

Printzd in the USA. All rights reserved
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CLINICAL INVESTIGATION Skull Base

RESULTS OF SPOT-S5CANNING PROTON RADIATION THERAPY FOR
CHORDOMA AND CHONDROSARCOMA OF THE SKULL BASE:
THE PAUL SCHERRER INSTITUT EXPERIENCE
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Radiotherapy and Oncology B3 (2007 110142
wewdw Lhegreanjournal.com

Systematic review

A systematic literature review of the clinical and
cost-effectiveness of hadron therapy in cancer

Mark Lodge®", Madelon Pijls-JohannesmaP, Lisa Stirk®, Alastair J. Munro?,
Dirk De Ruysscher®™®, Tom Jefferson®

*Cochrane Cancer Netwark, Oxford, UK, "MAASTRO Clinic, Moastricht, The Netherlands, “Centre far Reviews & Disseminatian, University
af York, UK, dUniversity of Dundee, Scotland, UK, “University Hospital Maastriche, GROW, MAASTRD Clinic, Moastricht, The Netheriands

Conclusion: Existing data do not suggest that the rapid expansion of HT as a major treatment modality would be
appropriate. Further research into the clinical and cost-effectiveness of HT is needed. The formation of a European
Hadron Therapy Register would offer a straightforward way of accelerating the rate at which we obtain high-quality
>widence that could be used in assessing the role of HT in the management of cancer.

experts were contacted for unpublished data. Data on cutcomes were extracted and summarised in tabular form.

Resuits: Seven hundred and seventy three papers were identified. For proton and heavy ion therapy, the number of
RCTs was too small to draw firm conclusions. Based on prospective and retrospective studies, proton irradiation emerges
as the treatment of choice for some ocular and skull base tumours. For prostate cancer, the results were comparable
with those from the best photon therapy series. Heavy ion therapy is still in an experimental phase.

Conclusion: Existing data do not suggest that the rapid expansion of HT as a major treatment modality would be
appropriate. Further research into the clinical and cost-effectiveness of HT is needed. The formation of a European
Hadron Therapy Register would offer a straightforward way of accelerating the rate at which we obtain high-gquality
evidence that could be used in assessing the role of HT in the management of cancer.

i 2007 Elsevier Ireland Ltd. All nghts reserved. REadioctherapy and Oncology 83 (2007) 1101224,
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Systematic review

Proton therapy — A systematic review of clinical effectiveness

Dag Rune Olsen®®", @yvind S. Bruland®P®, Gunilla Frykholm®, Inger Natvig Norderhaug®

*Rikshospitalet- Rodiumhaospitalet Medical Center, Osla, Narway, Blinive reity af Dsla, Morway, 5. Olavs Hospital, Trandheim, Norway,
dM:lrWE'gl'c.Lrl Knowledge Centre for the Health Services, Oslo, Norwaoy

Conclusion: The evidence on clinical efficacy of proton therapy relies toa large extent on non-controlled studies, and
thus 15 associated with low level of evidence according to standard heath technology assessment and evidence based
medicne criteria.

assessing the clinical effectiveness of this treatment modality has been published.

Materiais and methods: A systematic review of published studies that investigated clinical efficacy of proton therapy
of cancer.

Results: We included 54 publications: 4 randomized controlled trials (RCTs) reported in 5 publications, 5 comparative
studies and 44 case series. Two RCTs addressed proton irradiation as a boost following conventional radiation therapy for
prostate camcer, where one demonstrated improved biochemical local control for the highest dose group without
increased serious complication rates. Proton therapy has been used to treat a large number of patients with ocular
tumours, but except for one low quality RCT, no proper comparisaon with other treatment alternatives has been
undertaken. Proton therapy offers the option to deliver higher radiation doses andfor better confinement of the
treatment of intracranial tumours in children and adults, but reported studies are heterogeneous in design and do not
allow for strict conclusions.

Conclusion: The evidence on clinical efficacy of proton therapy relies to a large extent on non-controlled studies, and
thus is assodated with low level of evidence according to standard heath technology assessment and evidence based
medicine criteria.

i 2007 Elsevier Ireland Ltd. All rights reserved. Radiotherapy and Oncology 83 (2007) 123—132.

Keywaords: Systematic review; Proton therapy; Clinical effectivensss
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Conclusions

Protons & heavy ion do provide physical and biological
dose advantage over photon and electrons

Protons achieve substantial dose reductions to most
OAR and to the whole body relative to Photon
treatment In most cases

Proton provides better quality of life by reducing dose
to normal tissues

Integral dose in PT is much lower compared to photon
beam and hence possible reduction in secondary
malignancies that have a latent period of 10-20 yrs

Suitable for inoperable, complex and previously treated
areas .
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-Conclusions

Each technique excels for certain classes of
highly complex cases

Radiation treatment modalities should be
viewed as complementary, rather than
competing

Financially these are extremely expensive and
will be limited to developed and rich countries
only

Clinical advantage thus far is shown only In
solid brain tumors

Additional research in technology, cost and
clinical outcome iIs needed IDIARSI09 oy oo P







