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1. General introduction 

1.1. Treatment of head and neck cancer 

Head and neck cancer accounts for approximately 5% of all cancers in the Netherlands, with 
2.500 to 3.000 new cases annually. The majority of these cases include squamous cell 
carcinoma (HNSCC) originating in the oral cavity, oropharynx, nasopharynx, hypopharynx 
and larynx.  

In the Netherlands, the majority of patients (approximately 90%) are referred to and treated in 
eight specialised centers, the so called “Hoofd Hals Oncologische Centra (HHOC)”. These 
centres fullfill a large number of quality criteria, such as a the presence of a multidisciplinary 
team (head and neck surgeons, maxillofacial surgeons, radiation oncologists and medical 
oncologists, radiologists and pathologists all specialised in head and neck oncology). This 
centralisation of medical care for head and neck cancer patients may be responsible for the 
fact that overall survival of head and neck cancer patients in the Netherlands is highest 
among all European countries (EUROCARE project).  

1.2. The role of radiotherapy 

Radiotherapy plays a pivotal role in the treatment of HNSCC both in the primary setting as 
well as in the adjuvant setting after primary surgery. Growing evidence indicates that more 
aggressive treatment regimens, either the delivery of radiotherapy with concomitant 
chemotherapy or cetuximab or altered fractionation schedules, improve loco-regional tumour 
control and overall survival of HNSCC patients.(1-4) However, these new treatment regimens 
have come to the expense of increased morbidity, such as persistent swallowing dysfunction, 
laryngeal dysfunction, severe fibrosis, hypothyriodism and xerostomia occurring in a 
considerable proportion of patients (5-9) and significantly affecting patient’s quality of life 
(QoL).(10) 

1.3. Prevention of radiaton-induced side effects 

Radiation-induced side effects can be subdivided in both acute and late side effects. Acute 
side effects occur during or immediately after the course of radiation and are clinically 
relevant as they limit the dose that can be administered. In some cases, acute side effects 
progress into late side effects (so-called consequential side effects). Late side effects can 
occur several months or sometimes even years after completion of the radiation course and 
may prove to be irreversible or even progressive over time, e.g. the development of 
cardiovascular events after irradiation of the chest. For virtually all critical organs or normal 
tissues, the probability of radiation-induced side effects depends on the radiation-dose 
distribution and the relative volume of an Organ at Risk (OAR) that receives a certain dose, 
with higher radiation doses and larger irradiated volumes leading to higher risks on radiation-
induced side effects. Thus, radiation-induced side effects can be prevented by optimize the 
dose distribution, i.e. minimizing the dose to OARs without compromising the dose to the 
target volume (including the tumour and elective target areas) by the clinical introduction of 
new radiation delivery techniques.   

Technical innovations over the last two decades have tremendously changed the practice in 
radiation oncology of HNSCC. Nowadays, the cornerstone of modern radiotherapy treatment 
planning is computed tomography (CT), providing a fully three-dimensional (3D) anatomical 
model of the patient, which can be co-registered with other imaging modalities, such as 
Magnetic Resonance Imaging (MRI) and functional imaging studies, including Positron 
Emission Tomography (PET), allowing radiation oncologists to more accurately identify 
tumour volumes and their spatial relationship with critical organs. The availability of modern 
3D-treatment planning systems allows full integration of these imaging advances into 
treatment delivery and has facilitated the implementation of 3D-conformal radiation therapy 
(3D-CRT) and Intensity-Modulated Radiotherapy (IMRT) which is now firmly in place as the 
standard of practice, in particular in the curative setting. Emerging radiation delivery 
techniques such as Image-Guided Radiotherapy (IGRT), Adaptive Radiotherapy (ART) and 
radiation with charged particles, such as protons, will allow further optimization of radiation 
dose delivery. 

1.4. Introduction of new radiation techniques 

In radiotherapy, many new radiation delivery techniques are clinically introduced in order to 
reduce the dose to critical anatomical structures or Organs at Risk (OARs) and subsequently 
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to prevent acute and late radiation-induced side effects without compromising the dose to the 
target volume (including the tumour). Most of these new techniques have been accepted as 
the new standard without any clinical validation. In recent years, there has been a profound 
discussion among radiation oncologists concerning the question whether or not new 
techniques should be clinically introduced as the standard of care, without this having been 
finally confirmed by proper randomized controlled trials (RCT’s).  Indeed, this debate focuses 
in particular on the fact that the new technology is introduced primarily with the aim to reduce 
the dose to OARs and thus to prevent side effects. Several authors have stated that the 
appraisal of RCT’s for new radiation technologies that aim primarily at the reduction of side 
effects (including secondary tumours), is actually based on the wrong paradigm. And indeed, 
the original ‘rules of evidence’ (as formulated by David Sackett)  were in the first place 
intended to evaluate evidence pertaining to the differential benefits of therapeutic 
interventions, that is: treatment efficacy (in radiotherapy e.g. improvement of local tumour 
control). These rules were specifically not intended for evaluating evidence pertaining to the 
risks of exposure to potentially avoidable hazards, such as ionizing radiation (that is: 
treatment quality). It is important to note that for virtually all critical organs or normal tissues, 
the probability of radiation-induced side effects depends on the radiation dose distribution and 
the relative volume that receives a certain dose. These dose-volume-effect relationships can 
be described mathematically in so-called Normal Tissue Complication Probability (NTCP) 
models (see: Figure 1). The prognostic value of these dose-volume parameters has been 
found to be consistent in numerous prospective cohort studies and for some side effects has 
also been confirmed by systematic reviews (providing level I evidence for prognostic factors). 

This background knowledge with respect to dose-volume-effect relationships is already 
generally exploited in daily practice of radiation oncology. Whenever available, radiation 
oncologists and patients will choose the radiation technique that yields an equivalent dose to 
the target volume with the lowest dose to critical organs, when that reduced dose to critical 
organs will result in a profound and clear reduction of radiation-induced side effects. 
Randomizing patients between two radiation treatment delivery technologies that yield the 
same tumour dose distribution but with a clear left-shifted dose–volume histogram in critical 
OARs, is not consistent with the general ethical principle of equipoise (balanced uncertainty). 
As a consequence, practically a limited number of RCTs investigating the added value of new 
radiation techniques with regard to reduction of side effects is currently available.  

1.5. Validation of new radiation technology aiming at reduction of side effects 

Starting from the observation that RCT’s are currently not available and, more importantly, not 
the most suitable methodology for validating new radiation technology aiming at reduction of 
side effects, an alternative validation methodology has been developed, which has now also 
been adopted by the Dutch Health Insurance Board (CVZ) and the Health Council 
(Gezondheidsraad). This methodology contains 4 steps. 

1.6. Step 1: Development of Normal Tissue Complication Probability (NTCP) Models 

The basic principle in the development of new radiation delivery techniques is the existence of 
validated relationships between dose distributions in critical organs and the probability of 
radiation-induced side effects (i.e. Normal Tissue Complication Probability (NTCP)). In 
general, the NTCP will increase with increasing dose and increasing volume that receives a 
certain dose (see Figure 1). For some side effects, these dose-volume effect relationships are 
clear (e.g. the risk of radiation-induced xerostomia is significantly associated with the mean 
dose in the parotid gland). However, for other side effects, such as swallowing dysfunction, 
the exact OAR remains to be determined as well as the most relevant dose-volume 
parameter. Knowledge of these two factors, i.e. which dose-volume parameters in which 
OARs are most relevant for the development of a certain side effect, is essential to be able to 
optimize the radiation technique and is required for the second step of this methodology. 
Furthermore, before these NTCP-models can be generally introduced in routine clinical 
practice, they should be externally validated in separate patient cohorts preferably in other 
treatment centers. 
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Figure 1:  Example of a NTCP-curve (Normal Tissue Complication Probability) describing the 
probability of a complication as a function of the dose in a critical organ. The NTCP-value 
increases with increasing dose. 
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1.7. Step 2: In silico planning comparative (ISPC) studies 

With respect to reduction of side effects, the potential benefit of new radiation technology is 
mainly based on the assumption that this new technique achieves a more optimized dose 
distribution, resulting in an at least equivalent dose to the target volume with a lower radiation 
dose to critical organs. These kinds of studies are referred to as ‘in silico planning 
comparative studies’ (see Figure 2). In such study, the new technique is tested on its ability to 
reduce the most relevant dose-volume parameters obtained from step 1. In general, ISPC 
studies are performed in 10-30 patients, using existing planning-CT scans of patients already 
treated with the conventional technique. The endpoints of an ISPC-study are the absolute and 
relative reductions of the most relevant dose-volume parameters. 

Figure 2. Example of a ‘in silico planning comparative study’ comparing 3D-conformal 
radiotherapy with intensity modulated radiotherapy (IMRT). Presented is a case with a 
oropharyngeal tumour (black). The red area represents the high dose area. The light green 
structures on both sides represent the salivary glands. These structures should be spared as 
much as possible to prevent lifelong xerostomia. With 3D-CRT the dose to the parotid glands 
are highest. A significant reduction can be obtained with IMRT (current standard), while with 
IMPT (protons) a further reduction of the mean dose to the parotid glands can be 
obtained.

3D-CRT Photon IMRT Proton IMPT
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1.8. Step 3: In silico planning comparative (ISPC) studies 
The final step will be to determine to what extent the optimised physical dose distributions will 
translate into a clinically relevant beneficial effect, using the combination of data from existing 
NTCP-models (step 1) and in silico planning comparative studies (step 2) which is illustrated 
above (see Figure 3). Step 3 has to be performed in each individual patient, as a dose 
reduction of e.g. from 50 Gy to 40 Gy (10 Gy difference) translates into a different NTCP 
reduction than a dose reduction from 20 y to 10 Gy (10 Gy difference).  

Figure 3: Translation of differences in dose distribution into clinical benefit in terms of the 
probability of complications. The reduction of the dose in the parotid glands obtained with 
IMRT (photons) compared to 3D-CRT photons results in a reduction of the NTCP-value from 
80% to 33%. 
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1.9. Step 4: Clinical validation 

The first 3 steps of this 4-step methodology are in fact hypothesis generating. They provide 
information on the expected NTCP-reduction that can be obtained with the new radiation 
technology based on the integration of the results of in silico planning comparative studies 
into externally validated NTCP-models. If individual in-silico planning comparative analysis 
indicates a significant difference in NTCP-value, there are two possibilities, including: 1) let 
this patient participate in an RCT, or, 2) provide treatment with the new technique within the 
framework of a so called sequential prospective observational study with a standard follow up 
program. The following considerations should be taken into account when selecting patients 
for either of these strategies: 

− Some late radiation-induced complications have very long latency times, e.g. the 
development of vascular complications generally takes at least 5 to 10 years, and the 
incidence in particular continues to increase up to twenty years after initial treatment. In 
such cases, an RCT would take at least 15 to 20 years to come up with useful information 
regarding the primary endpoint. Therefore, when the new radiation technology is predicted 
to significantly reduce the risk of such complications based on step 3 results, patients will 
be treated with the new technique based on the ALARA-principle. 

− In some patients, the individual in silico planning comparative analysis may reveal a 
substantial predicted difference in NTCP-value between the new and the old radiation 
technique for a given side effect, while the dose to the target volume stays the same, e.g. 
an expected difference in severe swallowing dysfunction after radiotherapy of the head 
and neck region. Enrolling this patient in an RCT would not be consistent with the general 
ethical principle of ‘equipoise’ (balanced uncertainty), in particular when the expected side 
effect would significantly and severely impact on health-related quality of life. When 
clinically available, these patients will be offered the new technique within the framework of 
a prospective observational study. The same applies even to relatively small differences in 
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observed NTCP-values, when this particular side effect is expected to have major impact 
on health-related quality of life, e.g. radiation myelopathy with total paraplegia or radiation 
retinopathy with severe visual impairment or complete blindness. 

A prerequisite of historical comparisons between old and new radiation techniques is that the 
assessment of all relevant endpoints takes place in a similar and standardized manner. 
Therefore, the backbone of the 4-step approach as previously described is the Standard 
Follow up Program (SFP). In an SFP, endpoints related to treatment efficacy, such as 
locoregional tumour control and overall survival are systematically scored and collected 
besides endpoints related to acute and late radiation-induced toxicity and patient-rated quality 
of life and symptoms. The latter endpoints can only be reliably assessed in a prospective 
program. 

In step 1, prospective collection of data on acute and late toxicity is required for the 
development and external validation of NTCP-models. For step 4, the SFP is necessary to 
allow for a reliable comparison of the results between the old and new technique (see Figure 
4). The direct comparison between the old and new technique will be done using matched 
controls based on the estimated NTCP-values for each individual patient with the radiation 
technique that will be actually applied and the estimated NTCP-reductions of the old and new 
technology for both groups.  

1.10.  Rationale for implementation of SFP as standard of care 

Given that the aforementioned methodology for the clinical validation of new radiation 
technology has now been adopted by the Health Council, Dutch Health Insurance Board 
(CVZ) and the Dutch Society for Radiation Oncology (NVRO), the departments of radiation 
oncology of some HHOC’s have decided to develop and implement SFP’s for all head and 
neck cancer patients that are treated with curatively intended radiotherapy. The data from the 
prospective collection included in this SFP are considered standard of care and can be used 
for the following purposes: 

− The prospective collection of data on tumour response, locoregional tumour control, 
distant metastases and survival will be used to evaluate treatment results of the different 
HHOC’s and to use these results as a benchmark for other institutions; 

− The prospective collection of data on acute and late toxicity and 3D-dose distributions will 
be used to develop and externally validate NTCP models for a large variety of endpoints; 

− The prospective collection of data on acute and late toxicity for a longer period of time will 
be used to compare the results of new and emerging radiation delivery techniques after 
they have been clinically introduced by comparing these results obtained in patients 
treated with the current technique 

− The prospective collection of patient-rated quality of life will be used to determine if the 
introduction of new technology actually actually translates into better quality of life as 
reported by patients. In addition, it will enable the development of NTCP-models for 
patient-rated head and neck cancer symptoms that eventually can be used to further 
optimize radiation treatment. 

2. Objectives of the SFP 
2.1. General objective 
The primary and general objective of the clinical introduction of the SFP as the current 
standard of care is to improve the quality of radiotherapy for head and neck cancer patients 
by reducing radiation-induced side effects without hampering treatment efficacy in terms of 
locoregional tumour control and overall survival and to systematically evaluate the beneficial 
effect of newly introduced radiation technology for this particular group of patients. The clinical 
introduction of the SFP will allow for a systematic and broad scale quality improvement cycle 
for head and neck cancer patients treated with radiotherapy. In fact, this methodology can be 
considered a kind of quality circle for the clinical introduction of new radiation techniques, 
aiming at continueous efforts for further improvement.   

2.2.  Specific objectives 

− To develop, validate, and improve NTCP models for a wide variety of acute and late 
radiation-induced side effects relevant for head and neck cancer patients (step 1); 
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− To use the outcome of the NTCP models to better inform patients on the risks on acute 
and late toxicity; 

− To use the outcome of the NTCP models for the definition of dose constraints for 
radiotherapy treatment planning in current practice; 

− To use the outcome of the NTCP models for the development and investigation of the 
potential benefit of new and emerging radiation delivery technique, such as swallowing-
sparing IMRT and proton radiotherapy. 

− To compare the outcome of new radiation delivery techniques that are clinically introduced 
with the current standard in terms of radiation-induced toxicity, patient-rated symptoms 
and quality of life and in terms of locoregional tumour control and overall survival 

3. Endpoints 
3.1. SFP general 

The SFP includes a prospective assessment of baseline characteristics, treatment-related 
factors, including dose distribution parameters, acute and late radiation-induced toxicity, and 
health-related quality of life. In the following paragraphs, the assessments will be described in 
more detail. 

3.2. Baseline characteristics 

The baseline characteristics that are considered relevant are part of the Electronic Patient File 
of the Department of Radiation Oncology and will be completed by the treating physician and 
will not burden patients. Pre-existing co-morbidity will be scored according to the ACE-27 
using a questionnaire (appendix A) 

3.3. Treatment-related factors 

The treatment-ralated factors that are considered relevant are part of the Electronic Patient 
File of the Department of Radiation Oncology and will be completed by the treating physician 
More detailed information regarding the 3D-dose distribution and the Dose Volume 
Histograms (DVH) from the relevant OARs will be automatically extracted from the Treatment 
Planing System and transferred to the database. This will not be any burden to patients. 

3.4. Acute toxicity 

Acute toxicity will be scored before, weekly during radiation therapy and at 6 weeks after 
completion of treatment by the treating physicians and are part of the Electronic Patient File of 
the Department of Radiation Oncology. These assessments are determined during the routine 
follow up visits at the department of Radiation Oncology (see Table 1). This follow up 
schedule is standard for all patients and established by the Multidisciplinaire Werkgroep 
Hoofdhals Tumoren of the UMCG.  Acute toxicity will be scored on the ACUTE TOXICITY 
form (appendix B). The following scales will be scored: 
− Dry mouth (according to CTCAE v4.02) 
− Dysphagia (according to CTCAE v4.02) 
− Dysphagia (according to EORTC/RTOG) 
− Mucositis oral (according to CTCAE v4.02) 
− Oral pain (according to CTCAE v4.02) 
− Dermatitis radiation (according to CTCAE v4.02) 
− Weigh loss (according to CTCAE v4.02) 
− Tube feeding dependence (0=no, 1=nasogastric tube, 2=PEG) 
− Aspiration (according to CTCAE v4.02) 
− Laryngeal edema (according to CTCAE v4.02) 
− Laryngeal mucositis (according to CTCAE v4.02) 
− Pharyngeal mucositis (according to CTCAE v4.02) 
− Pharyngolaryngeal pain (according to CTCAE v4.02) 
− Voice alteration (according to CTCAE v4.02) 
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BEHANDELSTRATEGIE

KNO MHK RTH KNO MHK RTH KNO MHK RTH ONC KNO MHK RTH KNO MHK RTH ONC

DIAGNOSTISCHE FASE

Intake / MDS HB HB HB HB HB

Diagnostiek HB HB HB HB HB

MDO HB HB HB HB HB

DIAGNOSTISCHE FASE

Preoperatieve fase HB HB HB

CHIRURGIE HB HB HB

Postoperatieve fase HB HB HB

MDO HB HB HB

Prechemoradiatiefase HB HB HB HB

RADIOTHERAPIE ± CHEMOTHERAPIE HB 1 HB HB 1 HB HB 1 HB HB 1 HB

Week 1 HB HB HB HB

Week 2 HB HB HB HB

Week 3 HB HB HB HB

Week 4 HB HB HB HB

Week 5 HB HB HB HB

Week 6 HB HB HB HB

Week 7 HB HB HB HB

Week 12 HB 2 HB HB 2 HB HB 2 HB HB 2 HB

FOLLOW UP FASE

3 maanden na CHRT/CHI HB HB HB HB HB

6 maanden na CHRT/CHI HB HB HB HB HB

9 maanden na CHRT/CHI HB HB HB HB HB

12 maanden na CHRT/CHI HB HB HB HB HB

15 maanden na CHRT/CHI HB HB HB HB HB

18 maanden na CHRT/CHI HB HB HB HB HB

21 maanden na CHRT/CHI HB HB HB HB HB

24 maanden na CHRT/CHI HB HB HB HB HB

30 maanden na CHRT/CHI HB HB HB HB HB

36 maanden na CHRT/CHI HB HB HB HB HB

42 maanden na CHRT/CHI HB HB HB HB HB

48 maanden na CHRT/CHI HB HB HB HB HB

54 maanden na CHRT/CHI HB HB HB HB HB

60 maanden na CHRT/CHI HB HB HB HB HB

HB = hoofdbehandelaar

ZORGACTIVITEITEN

Noot 1: In geval van primaire of postoperatieve rad iotherapie of chemoradiatie gaat het hoofdbehandela arschap over van KNO/MHK naar radiotherapie respect ievelijk medische oncologie op de eerste dag van de  radiotherapie of 
chemoradiatie. De datum van start (chemo)radiatie w ordt door radiotherapie ingevoerd in PoliPlus onder  kopje Behandelplan Radiotherapie.
Noot 2: Na het einde van de primaire of postoperati eve radiotherapie wordt het hoofdbehandelaarschap w eer terug overgedragen naar KNO/MHK na de poliklini sche controle bij de radiotherapie in week 12 (5 to t 6 weken na einde 
radiotherapie). Dit wordt door radiotherapie aangeg even in PoliPlus. Afspraak 3 maanden na einde (chem o)radiatie wordt gemaakt vanuit polikliniek RT.

Chirurgie + postoperatieve 
chemoradiatie

ChemoradiatieRadiotherapieChirurgie 
Chirurgie + 

postoperatieve 
radiotherapie

 

Table 1: Standard Follow up Schedule for Head and Neck Cancer patients of the UMCG. 

 

3.5. Late toxicity 

Late toxicity will be scored before after completion of treatment by the treating physicians and 
are part of the Electronic Patient File of the Department of Radiation Oncology. These 
assessments are determined during the routine follow up visits (see Table 1). Late toxicity will 
be scored on the LATE TOXICITY form (appendix B). The following scales will be scored: 
− Dry mouth and salivary flow (according to CTCAE v4.02) 
− Dysphagia (according to CTCAE v4.02) 
− Dysphagia (according to EORTC/RTOG) 
− Oral pain (according to CTCAE v4.02) 
− Tube feeding dependence (0=no, 1=nasogastric tube, 2=PEG) 
− Aspiration (according to CTCAE v4.02) 
− Laryngeal edema (according to CTCAE v4.02) 
− Pharyngolaryngeal pain (according to CTCAE v4.02) 
− Voice alteration (according to CTCAE v4.02) 
− Hypothyroidism (according to CTCAE v4.02) 
− Dental caries (according to CTCAE v4.02) 
− Edema face (according to CTCAE v4.02) 
− Head and neck soft tissue necrosis (according to CTCAE v4.02) 
− Osteonecrosis of jaw (according to CTCAE v4.02) 
− Trismus (according to CTCAE v4.02) 
− Lhermitte’s sign (0=1, 1=yes) 



Protocol predictors of outcome in head and neck cancer 

 

UMCG                                                                                                      Version 14 juli 2011  
8 

3.6. Patient-rated symptoms and quality of life 
Patient-rated symptoms and quality of life will be measures by the EORTC QLQ-C30 
(Appendix E) and by the site-specific module, the EORTC QLQ-H&N35 (Appendix F). The 
questionnaires will be filled in by patients at the time points mentioned in Table 1. Filling out 
these questionnaire will take approximetaly 10-15 minutes every time and will take place prior 
to the visit to the treating physician.  
The EuroQol-5D questionnaire (Appendix G) is a small, standardized generic quality-of-life 
questionnaire consisting of two parts. The first part is a 5-dimensional questionnaire, the EQ-
5D. The five dimensions are mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression [Essink-Bot 1993, Brooks 1996, Kind 1996]. With regard to each of those 
dimensions, the patient is asked to indicate if he or she experiences no problems, some 
problems, or major problems. The resulting profile of answers (one of 243 possibilities (35)) 
can be transformed to a value given by the general public: the EQ-5Dindex [Dolan 1997]. The 
second part of the EuroQoL questionnaire is a visual analogue scale, the EQVAS, which 
represents the patient's judgement of his own health state. The advantage of the EuroQoL-
questionnaire is its feasibility to yield utility scores expressing the health state of patients, 
which can be used to calculate Quality Adjusted Life Years (QALYs). QALYs combine the 
number of life years gained and the quality of life during these years in one single measure. 

3.7. Efficacy endpoints 

The following endpoints related to treatment efficacy will also be determined: 

3.8. Overall survival 
The overall survival will be calculated from the first day of treatment, either the first day of 
induction chemotherapy or the first day of radiotherapy in case of concomitant chemoradiation 
or radiation alone. An event is defined as death of any cause.  

3.9. Locoregional tumour control 
Loco-regional control will be calculated from the first day of treatment, either the first day of 
induction chemotherapy or the first day of radiotherapy in case of concomitant chemoradiation 
or radiation alone. An event is defined as local recurrence and/or regional recurrence. These 
two events will be separately scored.  

3.10. Laryngo-oesophageal dysfunction-free survival  
Laryngo-oesophageal dysfunction-free survival will be calculated from the first day of 
treatment, either the first day of induction chemotherapy or the first day of radiotherapy in 
case of concomitant chemoradiation or radiation alone. This endpoint is specifically develop 
for patients undergoing non-surgical (larynx preservation) treatment for laryngeal or 
hypopharyngeal cancer.(42) The event is defined as death, local relapse, total or partial 
laryngectomy, tracheotomy at 2 years or later, or feeding tube at 2 years or later. The 
rationale of this endpoint is that it provides direct information regarding the probability of being 
alive with a functional larynx without local recurrence, which is actually the main goal of larynx 
preservation strategies.  
 

4. Patient selection criteria  

4.1. Inclusion criteria 
All patients planned for curatively intended primary or postoperative radiotherapy will be 
included. At he first visit, patients are informed about the standard follow up program by the 
treating physician. 

4.2. Exclusion criteria 
All patients planned for palliative radiotherapy will not be included in the SFP. 

4.3. Relation with other studies 

Inclusion in clinical trials is not an exclusion criterion. It is possible to add additional 
assessments required for the clinical study. 

5. Therapeutic regimens 
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Patients will be treated according to the institutional protocol, or if applicable according to the 
clinical trial protocol. Each centre should define its standard protocols. If the patient is treated 
otherwise than this standard protocol, this has to be specified. At least the following 
information is needed for all treatments. 

5.1. Radiotherapy 

− Definitions of GTV’s, CTV’s, and PTV’s of the primary tumour, pathological lymph nodes 
and elective lymph node areas; 

− Prescribed total dose, fraction dose, number of fractions per week and overall treatment 
time to the primary tumour, the pathological nodes and the elective nodal areas; 

5.2. Chemotherapy 

− Type of systemic therapy (induction, concomitant or both) 
− Type of drugs, with total dose, dose reductions, dose delays, and overall treatment time. 

5.3. Cetuximab 

− Type of drugs, with total dose, dose reductions, dose delays, and overall treatment time. 

5.4. Dental examination 

All patients receiving radiotherapy should have an oral and dental examination including 
clinical and radiological examination. Usual management consists of: 
− Avulsions when preservation is not possible; 
− Other dental restoration procedure for superficial caries not involving pulpal tissue; 
− Endodontic treatment for caries involving pulpal tissue; 
− Maintenance of optimal hygiene and systematic lifetime fluoride topical application methods. 

When avulsions are required, they should be performed according to well established 
procedures and should be as non-traumatic as possible. Alveolectomy and primary closure 
should be attempted at the time of extraction. If the site of extraction is within the irradiated 
volume, surface coverage of exposed bone should be obtained before starting radiotherapy, 
which usually requires 10 days.  

5.5. Patient immobilisation 

All patients will be irradiated in supine position. Immobilisation devices such as customised 
masks have to be used to secure the accuracy and reproducibility of patients positioning 
during radiotherapy. Preferably, mask immobilisation of the head, neck and shoulders will be 
used. 

5.6. Planning CT scan acquisition 

For all patients, Planning Computed Tomography (Planning CT), using a set of slices 
extending from the level of the base of skull to the lower border of the clavicle, will be 
required. Slice thickness of preferably 3 mm will be used.  
CT will be performed in treatment position with a flat tabletop and with the immobilisation 
device in place.  
To enhance vascular and soft tissue contrast and to facilitate delineation of both target 
volumes and organs at risk (OAR’s), the use of intravenous contrast enhancement is 
mandatory.  
Images will be constructed with at least 512 x 512 pixel matrix. 

5.7. PET procedure 

A static 3D 18F-FDG PET scan is made with the patient in treatment position with 
immobilisation device after acquiring the planning CT scan. The PET scan should be made 
according to the NEDPAS protocol [10], with an injected dose of FDG of 2.5 x Body Weight 
MBq. PET-CT scanner will be calibrated in order to provide the most accurate and 
comparable SUV values. This is current routine practice. 

5.8. Delineation of target volumes 

Target volumes are delineated according to the centres protocol. For the purpose of this 
project, delineation should at least include the following structures: 
− GTV of the primary tumour (cc) 
− Composed GTV of the pathological lymph nodes volume in the ipsilateral neck (cc) 
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− Composed GTV of the pathological lymph nodes volume in the contralateral neck (cc) 

5.9. Delineation of Organs at risk 

These are the normal tissue structures whose radiation sensitivity may significantly influence 
the treatment planning and/or the prescribed dose. For the purpose of this study, OAR’s that 
may affect treatment planning should be delineated by the local investigators, including:  
− The spinal cord (from the tip of the dens to the level of TH3, should be outlined preferably 

using the osseous borders of the vertebral canal); 
− Brainstem; 
− Parotid glands and submandibular (when applicable) on both sides (for guidelines see: 

appendix F) 
− Structures involved in swallowing, i.e., the pharyngeal constrictor muscles superius, 

medius and inferius, the musculus cricopharyngeas, the upper esophageal sphincter, the 
base of tongue, the supraglottic region and the glottic region (appendix G) 

5.10. Treatment technique 

The treatment technique is left at the discretion of each physician, provided that constraint 
doses to the field arrangement and conformality respect normal tissues. 

5.11. Dose computation 

− Dose Volume Histograms (DVH) are to be used for assessing dose to the PTVs and all 
normal tissues at risk. 

− All treatment plans should be calculated using an advanced dose calculation algorithm, 
such as collapsed cone or convolution/superposition algorithm. 
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Appendix B: Radiation-induced side effects accordin g to 
CTCAEv4.0 head and neck 
Toxicity Grade 1 Grade 2 Grade 3 Grade 4 

Ear pain Mild pain Moderate pain; limiting 
instrumental ADL 

Severe pain; limiting 
self care ADL 

 

Hearing impaired Adults enrolled on a 
monitoring program (a 
1, 2, 3, 4, 6 and 8 kHz 
audiogram): threshold 
shift of 15 - 25 dB 
averaged at 2 
contiguous test 
frequencies in at least 
one ear or subjective 
change in the absence 
of a Grade 1 threshold 
shift 

 

Adults enrolled in 
monitoring program (a 1, 2, 
3, 4, 6 and 8 kHz 
audiogram): threshold shift 
of >25 dB averaged at 2 
contiguous test frequencies 
in at least one ear  

Adult not enrolled in 
monitoring program: 
hearing loss but hearing 
aid or intervention not 
indicated; limiting 
instrumental ADL. 

 

Adults enrolled in 
monitoring program (a 
1, 2, 3, 4, 6 and 8 kHz 
audiogram): threshold 
shift of >25 dB  
veraged at 3 
contiguous test 
frequencies in at least 
one ear; therapeutic 
intervention indicated. 

Adults not enrolled in 
monitoring program: 
hearing loss with 
hearing aid or 
intervention indicated; 
limiting self care ADL.  

Adults: profound 
bilateral hearing loss 
(>80 dB at 2 kHz and 
above); non-
serviceable hearing 

 

Hypothyroidism Asymptomatic; clinical 
or diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; thyroid 
replacement indicated; 
limiting instrumental ADL 

Severe  symptoms; 
limiting self care ADL;  
hospitalization 
indicated 

Life-threatening 
consequences; urgent 
intervention indicated 

Cheilitis Asymptomatic; clinical 
or diagnostic 
observations only; 
intervention not 
indicated 

Moderate symptoms; 
limiting instrumental ADL 

Severe  symptoms; 
limiting self care ADL; 
intervention indicated 

 

Dental caries One or more dental 
caries, not involving 
the root 

Dental caries involving the 
root 

Dental caries resulting 
in pulpitis or periapical 
abscess or resulting in 
tooth loss 

 

Dry mouth Symptomatic (e.g., dry 
or thick saliva) without 
significant dietary 
alteration; unstimulated 
saliva flow >0.2 ml/min 

Moderate symptoms; oral 
intake alterations (e.g., 
copious water, other 
lubricants, diet limited to 
purees and/or soft, moist 
foods); unstimulated saliva 
0.1 to 0.2 ml/min 

Inability to adequately 
aliment orally; tube 
feeding or TPN 
indicated; unstimulated 
saliva <0.1 ml/min 

 

Dysphagia Symptomatic, able to 
eat regular diet 

Symptomatic and altered 
eating/swallowing 

Severely altered 
eating/swallowing; tube 
feeding or TPN or 
hospitalization 
indicated  

Life-threatening 
consequences; urgent 
intervention indicated 

Lip pain Mild pain Moderate pain; limiting 
instrumental ADL 

Severe pain; limiting 
self care ADL 

 

Mucosal oral Asymptomatic or mild 
symptoms; intervention 
not indicated 

Moderate pain; not 
interfering with oral intake; 
modified diet indicated 

Severe pain; interfering 
with oral intake 

Life-threatening 
consequences; urgent 
intervention indicated 

Oral pain Mild pain Moderate pain; limiting 
instrumental ADL 

Severe pain; limiting 
self care ADL 
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Toxicity Grade 1 Grade 2 Grade 3 Grade 4 

Edema face Localized facial edema Moderate localized facial 
edema; limiting 
instrumental ADL  

Severe swelling; 
limiting self care ADL  

 

Neck edema Localized facial edema  Edema Moderate neck 
edema; slight obliteration of 
anatomic landmarks; 
limiting instrumental ADL 

Generalized neck 
edema (e.g., difficulty 
in turning neck); limiting 
self care ADL 

 

Neck pain Mild pain Moderate pain; limiting 
instrumental ADL 

Severe pain; limiting 
self-care ADL 

 

Dermatitis 
radiation 

Faint erythema or dry 
desquamation 

Moderate to brisk 
erythema; patchy moist 
desquamation, mostly 
confined to skin folds and 
creases; moderate edema 

Moist desquamation in 
areas other than skin 
folds and creases; 
bleeding induced by 
minor trauma or 
abrasion 

Life-threatening 
consequences; skin 
necrosis or ulceration 
of full thickness 
dermis; spontaneous 
bleeding from involved 
site; skin graft 
indicated 

Osteonecrosis of 
the jaw 

Asymptomatic; clinical 
or diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; medical 
intervention indicated (e.g., 
topical agents); limiting 
instrumental ADL 

Severe symptoms; 
limiting self care ADL; 
elective operative 
intervention indicated 

Life-threatening 
consequences; urgent 
intervention indicated 

Trismus Decreased ROM 
(range of motion) 
without impaired eating 

Decreased ROM requiring 
small bites, soft foods or 
purees 

Decreased ROM with 
inability to adequately 
aliment or hydrate 
orally 

 

Aspiration Asymptomatic; clinical 
or diagnostic 
observations only; 
intervention not 
indicated 

Altered eating habits; 
coughing or choking 
episodes after eating or 
swallowing; medical 
intervention indicated (e.g., 
suction or oxygen) 

Dyspnea and 
pneumonia symptoms 
(e.g., aspiration 
pneumonia); 
hospitalization 
indicated; unable to 
aliment orally 

Life-threatening 
respiratory or 
hemodynamic 
compromise; 
intubation or urgent 
intervention indicated 

Laryngeal edema Asymptomatic; clinical 
or diagnostic 
observations 
only;intervention not 
indicated 

Symptomatic; medical 
intervention indicated (e.g., 
dexamethasone, 
epinephrine,antihistamines) 

Stridor; respiratory 
distress; hospitalization 
indicated 

Life-threatening airway 
compromise; urgent 
intervention indicated 
(e.g., tracheotomy or 
intubation) 

Laryngeal 
mucositis 

Endoscopic findings 
only; mild discomfort 
with normal intake 

Moderate discomfort; 
altered oral intake 

Severe pain; severely 
altered 
eating/swallowing; 
medical intervention 
indicated 

Life-threatening airway 
compromise; urgent 
intervention indicated 
(e.g., tracheotomy or 
intubation) 

Pharyngeal 
mucositis 

Asymptomatic; clinical 
or diagnostic 
observations only; 
intervention not 
indicated 

Symptomatic; tube 
thoracostomy or medical 
intervention indicated; 
limitinginstrumental ADL 

Severe pain; unable to 
adequately aliment or 
hydrateorally; limiting 
self care ADL 

Life-threatening 
consequences; urgent 
intervention indicated 

Pharyngolaryngeal 
pain 

Mild pain Moderate pain; limiting 
instrumental ADL 

Severe pain; limiting 
self-care ADL 
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Toxicity Grade 1 Grade 2 Grade 3 Grade 4 

Voice alteration Mild or intermittent 
changefrom normal 
voice 

Moderate or persistent 
change from normal voice; 
still understandable 

Severe voice changes 
including predominantly 
whispered speech; may 
require frequent 
repetition or face-to-
face contact for 
understandability; may 
require assistive 
technology 
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Appendix C: Delineation guidelines for the parotid and 
submandibular glands 
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Appendix D: Delineation guidelines OAR involved in 
swallowing  
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Appendix E: EORTC QLQ-C30 
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Appendix F: EORTC QLQ-H&N35 
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Appendix G: EuroQOL-5D 
 
 

Gezondheidsvragenlijst 
 
We willen onderzoeken hoe mensen denken over gezondheid. Op de volgende 
bladzijden beschrijven we enkele gezondheidstoestanden waar mensen zich zoal in 

kunnen bevinden. We willen u vragen hoe goed of hoe slecht u iedere 

gezondheidstoestand voor iemand als uzelf zou vinden. Er zijn geen goede of foute 
antwoorden, het gaat ons alleen om uw persoonlijke mening. Om te beginnen willen 
we u vragen om aan te geven (op de volgende pagina) hoe uw eigen 
gezondheidstoestand vandaag is. 

 
Zet bij iedere groep in de lijst hieronder een kruisje in het hokje achter de zin die het 
best past bij uw eigen gezondheidstoestand vandaag. 
 

Mobiliteit 

Ik heb geen problemen met lopen      " 
Ik heb enige problemen met lopen      " 
Ik ben bedlegerig        " 

 
Zelfzorg 

Ik heb geen problemen om mijzelf te wassen of aan te kleden " 
Ik heb enige problemen om mijzelf te wassen of aan te kleden  " 
Ik ben niet in staat mijzelf te wassen of aan te kleden  " 

 
Dagelijkse activiteiten (bijv. werk, studie, huishouden, 

gezins- en vrijetijdsactiviteiten) 

Ik heb geen problemen met mijn dagelijkse activiteiten   " 

Ik heb enige problemen met mijn dagelijkse activiteiten   " 
Ik ben niet in staat mijn dagelijkse activiteiten uit te voeren  " 

 
Pijn/klachten 
Ik heb geen pijn of andere klachten      " 

Ik heb matige pijn of andere klachten     " 
Ik heb zeer ernstige pijn of andere klachten     " 

 
Stemming 

Ik ben niet angstig of somber      " 
Ik ben matig angstig of somber      " 
Ik ben erg angstig of somber       " 

 
Vergeleken met mijn gezondheidstoestand gedurende het afgelopen jaar is 

mijn gezondheidstoestand vandaag: 
 

beter          " 
  

ongeveer hetzelfde       " 
 
slechter         "   
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