
UCSF
UC San Francisco Previously Published Works

Title
191 Dose prescription variability in Oropharynx Cancer Radiotherapy

Permalink
https://escholarship.org/uc/item/2gk6f5h3

Authors
Hansen, Christian R
Tadic, Tony
McNiven, Andrea
et al.

Publication Date
2024-03-01

DOI
10.1016/s0167-8140(24)00538-3

Copyright Information
This work is made available under the terms of a Creative Commons Attribution 
License, available at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2gk6f5h3
https://escholarship.org/uc/item/2gk6f5h3#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


ICHNO 2024                                                                                                                             S225 
 
 

3. Belgioia L, Bacigalupo A, Missale F, et al. Individualized treatment of head neck squamous cell 
carcinoma patients aged 70 or older with radiotherapy alone or associated to cisplatin or cetuximab: 
impact of weekly radiation dose on loco-regional control. Med Oncol. 2019 Mar 29;36(5):42. doi: 
10.1007/s12032-019-1264-2. PMID: 30927146. 

4. Caudell JJ, Torres-Roca JF, Gillies RJ, et al. The future of personalised radiotherapy for head and neck 
cancer. Lancet Oncol. 2017 May;18(5):e266-e273. doi: 10.1016/S1470-2045(17)30252-8. Epub 2017 Apr 
26. PMID: 28456586; PMCID: PMC7771279. 

5. Psycharis SS, Salameh S, Turkdogan S, et al. Prioritization of head and neck cancer patient care during 
the COVID-19 pandemic: a retrospective cohort study. J Otolaryngol Head Neck Surg. 2023 Feb 
14;52(1):15. doi: 10.1186/s40463-023-00625-w. PMID: 36782236; PMCID: PMC9925359. 

6. Prajoko YW, Supit T. Radiotherapy service amidst COVID-19: Experience from Tertiary Referral 
Hospital in Semarang, Indonesia. J Public Health Res. 2023 Sep 12;12(3):22799036231197189. doi: 
10.1177/22799036231197189. PMID: 37711727; PMCID: PMC10498704. 

7. Jackson SM, Hay JH, Flores AD. Local control of T3N0 glottic carcinoma by 60 Gy given over five weeks 
in 2.4 Gy daily fractions. One more point on the biological effective dose (BED) curve. Radiother Oncol. 
2001 May;59(2):219-20. doi: 10.1016/s0167-8140(01)00286-9. PMID: 11325452. 

8. Corry J, Peters LJ, Costa ID, et al. The 'QUAD SHOT'--a phase II study of palliative radiotherapy for 
incurable head and neck cancer. Radiother Oncol. 2005 Nov;77(2):137-42. doi: 
10.1016/j.radonc.2005.10.008. Epub 2005 Nov 2. PMID: 16260054. 

9. Ferris RL, Flamand Y, Weinstein GS, et al. Evaluation of response and quality of life with palliative 
single-fraction radiation therapy in patients with head and neck cancer. JAMA Otolaryngol Head Neck 
Surg. 2016;142(10):974-981. doi:10.1001/jamaoto.2016.1674. 

10. Pfister DG, Spencer S, Brizel DM, et al. Head and Neck Cancers, Version 2.2020, NCCN Clinical 
Practice Guidelines in Oncology. J Natl Compr Canc Netw. 2020;18(7):873-898. 
doi:10.6004/jnccn.2020.0023. 

 

191 

Dose prescription variability in Oropharynx Cancer Radiotherapy 

Christian R Hansen1,2,3, Tony Tadic4, Andrea McNiven4, Jens Petersen5,6, Sharma Manju7, Gareth Price8, 
Mohamed A Naser9,10,11, Pernille Lassen12,13, Jens Overgaard12, Lachlan McDowell14, Clifton David 
Fuller9,10,11, David Thomsen8, Sue S Yom7, Jørgen Johansen15, Jeppe Friborg5, Andrew Hope16 

1Laboratory of Radiation Physics, Odense University Hospital, Odense, Denmark. 2Institute of Clinical 
Research, University of Southern Denmark, Odense, Denmark. 3Danish Center of Particle Therapy, 
Aarhus University Hospital, Aarhus, Denmark. 4Department of Medical Physics, Princess Margaret 
Cancer Centre, Toronto, Canada. 5Department of Oncology, Copenhagen University Hospital, 
Rigshospitalet, Copenhagen, Denmark. 6Department of Computer Science, University of Copenhagen, 
Copenhagen, Denmark. 7Department of Radiation Oncology, University of California San Francisco, San 
Francisco, USA. 8Division of Cancer Sciences, University of Manchester, The Christie NHS Foundation 
Trust, Manchester, United Kingdom. 9Department of Radiation Oncology, Baylor College of Medicine, 
Houston, USA. 10Department of Radiation Oncology, The University of Texas MD Anderson Cancer 



ICHNO 2024                                                                                                                             S226 
 
 

Center, Houston, USA. 11Medical Physics Program, The University of Texas Graduate School of 
Biomedical Sciences, Houston, USA. 12Department of Experimental Clinical Oncology, Aarhus University 
Hospital, Aarhus, Denmark. 13Department of Oncology, Aarhus University Hospital, Aarhus, Denmark. 
14Department of Radiation Oncology, Princess Alexandra Hospital, Brisbane, Australia. 15Department of 
Oncology, Odense University Hospital, Odense, Denmark. 16Department of Otolaryngology-Head Neck 
Surgery, Princess Margaret Cancer Centre, Toronto, Canada 

Topic 

HPV or EBV related cancers 

Keywords 

Dose prescription, Treatment planning, Trials 

Purpose/Objective 

Radiotherapy treatment planning hinges on a critical factor: the prescribed dose. Surprisingly, no 
consistent, standardised global approach to interpreting this prescription exists. This study aimed to 
examine and illustrate the variations in prescribed doses for the same treatment across North 
European and North American centres. 

Material/Methods 

The study analysed consecutively treated oropharynx cancer patients from six globally recognised 
radiotherapy departments. The criteria for inclusion encompassed curative IMRT or VMAT radiotherapy 
administered in 2017 or later. These centres were divided into three North American and three North 
European centres. 

Dose-volume histogram (DVH) data were extracted from the local treatment planning system for the 
Gross Tumour Volume (GTV), the high-dose Clinical Target Volume (CTV), and Planning Target Volume 
(PTV) for each patient. The DVH was sampled in 1 cGy dose bins across the 0 to 100 Gy range. 

All DVHs were scaled to a standard prescription of 70 Gy delivered in 35 fractions to facilitate 
straightforward comparisons across centres. No biological corrections were applied. 

For the three target volumes (GTV, CTV, PTV), we extracted and compared metrics such as D95% (Dose 
to 95% of the volume), D98%, D99%, V95% (Volume receiving 95% of the prescription dose), V105%, and 
V107%. We visually compared these metrics and conducted statistical testing using the Mann-Whitney 
U-test. 

Results 

Our study encompassed 1,375 patients treated across six centres, revealing a spectrum of 38 different 
dose prescriptions, ranging from 55 Gy in 20 to 70 Gy in 35 fractions. 

When normalised to 70 Gy, the median mean CTV dose exhibited a 4% difference, ranging from 70.12 
Gy to 72.93 Gy across centres. Notably, the three European centres showed a high consistency, 
deviating by only 0.4%, while the three North American centres showed a slight variation within 2%. 
Figure 1 presents the mean CTV dose and the D98% boxplots. The interquartile range (IQR) for the 
mean CTV dose from 0.17 Gy to 1.22 Gy, with European centres showing the smallest IQR. 
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Examining the near-minimum CTV doses (D98% of CTV), we observed a range from 68.65 Gy to 70.96 
Gy, with an IQR  from 0.30 Gy to 1.15 Gy. A scatter plot of CTV mean dose against CTV D98% revealed 
distinct clusters for each of the six centres (Figure 2). Notably, the European centres cluster more 
densely compared to the North American centres. 
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The variation in prescribed doses for the same treatment regimen poses a significant challenge. Clinical 
interpretation of 70 Gy varies widely between centres and is influenced by each centre's individual 
experience, which, in turn, impacts the interpretation of published results. European centres primarily 
adhere to the ICRU dose prescription, targeting the median CTV dose. Conversely, North American 
centres tend to prescribe based on the minimum dose to the CTV or, in some cases, the PTV, as outlined 
in various RTOG protocols. 

Conclusion 

Our study underscores that prescribing a dose of 70 Gy in 35 fractions for standard oropharynx cancer 
patients results in substantial variations in mean and near-minimum CTV doses. These dose 
prescription discrepancies significantly impact the interpretation of clinical trial outcomes comparison. 
Furthermore, this significant dosimetric variability has important implications for dose de-escalation 
strategies for HPV+ oropharynx cancer treatment. 
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