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1 Summary

Head and neck carcinomas represent a heterogeneous group of tumors between the skull base
and the clavicle with sometimes very different etiologic factors and treatment principles. In this
guideline, reference is made exclusively to squamous cell carcinomas arising in the oral cavity,
lip, oropharynx, hypopharynx, and larynx, while nasopharyngeal, nasal cavity/paranasal sinus,
and salivary gland carcinomas are not addressed. 90% of head and neck carcinomas in the
upper aerodigestive tract discussed here are squamous cell carcinomas, and for 75% of these
tumors, there is an association with nicotine and alcohol use. Whereas until a few decades ago,
all head and neck carcinomas were grouped together, currently, comparable to other oncologi-
cal diagnoses, there is an increasing diversification driven by different tumor biology and prog-
nosis of the diseases. An example are the HPV-associated carcinomas of the oropharynx, which
occur more frequently in younger patients, show less association with nicotine and alcohol, and
have a significantly better prognosis than HPV-negative tumors.

In patients with head and neck tumors, a curative treatment approach is pursued in early and
in some locally advanced stages. Therapeutic options are surgery, radiation, chemotherapy and
immunotherapy, mostly combined as multimodal treatment concepts. Close multidisciplinary
cooperation is a prerequisite for the optimal treatment of patients with head and neck tumors.
Relevant innovations in recent years are the clearly emphasized transoral resection procedures,
such as laser microsurgery (TLM) and robot-assisted surgery (TORS), the one-stage coverage of
even complex defects with the help of patient-specific implants, the use of modern tissue-spar-
ing radiation techniques, and the introduction of immunotherapy in the treatment concepts.

2 Basics

2.1 Definition and basic information

Head and neck squamous cell carcinomas (HNSCC) are epithelial malignancies originating pri-
marily in the upper aerodigestive tract. Therapy-oriented guidelines differentiate according to
localization, histological, and rarely also genetic and immunohistochemical parameters.

2.2 Epidemiology (Figures 1-4)

Incidence and mortality for HNSCC have not changed significantly since 2000, with a decrease
in new cases in men compared to a slight increase in incidence in women, especially for laryn-
geal cancer, but also for oral cavity and pharyngeal carcinoma, since 2011. According to data
from the German Cancer Registry, 12,660 men and 4,560 women developed head and neck
cancer in Germany in 2014. In 2015, 5,504 men (43%) and 1,659 women (36%) died from their
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tumor disease. HNSCC is the fourth most common tumor in Germany in men at approximately
5%, with an age-standardized mortality of 6.7 per 100,000 population. In women, this rate is
lower at 1.8 per 100,000 [1- 3].

Due to anti-smoking campaigns, a decrease of the disease is shown in the USA, whereas in Ger-
many this trend is not observed due to a lack of effective programs. Smoking is associated with
a worse prognosis in patients with HPV-associated oropharyngeal carcinoma, comparable to
HPV-negative carcinomas.

Figure 1: Incidence and mortality of laryngeal carcinoma in Germany (age-standardized rate)

Age-standardized incidence and mortality rates by gender, ICD-10 €32, Germany 1999-2018/2019,
incidence (forecast) until 2022
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Source: Center for Cancer Registry Data (Robert-Koch Institute) as of 31 October 2022

Figure 2: Laryngeal carcinoma in Germany: numbers of new diagnoses and deaths

Absolute numbers of new diagnoses and deaths by gender; ICD-10 C32; Germany 1999-2018/2019
Incidence (forecast) until 2022
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Legend:
Source: Center for Cancer Registry Data (Robert-Koch Institute) as of 31 October 2022

The mean age of onset at diagnosis is 63 years for men and 65 years for women, which is 7
years (men) and 4 years (women) below the mean age of onset for cancer overall. The median
age at death for the most common location in the oral cavity and pharynx is 66 years (men)
and 72 years (women). Most cases of oral cavity and pharyngeal cancer occur in men between
60 and 70 years of age, whereas in women, cases are fairly constant from 55 years of age
onward, with a slight peak in those over 85 years of age. The number of new cases per age
group depends on the age-specific risk of disease, but also on the age structure of the popula-
tion. This results in apparent discrepancies between the risk of disease and the number of
cases.



Figure 3: Laryngeal carcinoma in Germany: age-specific incidence rates by gender

Age-specific incidence rates by gender, ICD-10 €32, Germany 2017-2018
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Source: Center for Cancer Registry Data (Robert-Koch Institute) as of 31 October 2022

Figure 4: Laryngeal carcinoma in Germany: absolute and relative survival within 10 years after

diagnosis, by gender

Absolute and relative survival rates within 10 years after first diagnosis
by gender, ICD-10 C32, Germany 2017-2018
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2.3 Pathogenesis

Invasive HNSCC develop in the vast majority by two main routes: on the one hand, these
tumors arise in connection with tobacco and alcohol consumption and, on the other hand,
through infection with human papillomaviruses, in particular HPV-16. Tumors of the head and
neck region develop in a complex, stepwise process through the accumulation of genetic alter-
ations. In particular, the inactivation of tumor suppressor genes and the activation of proto-
oncogenes play a role, which result in genetic instability. While the carcinogenesis of toxin-asso-
ciated tumors is a complex process, the tumorigenesis of HPV-associated carcinomas follows a



pattern in which the expression of the viral proteins E6 and E7 leads to the inactivation of p53
and Rb [4].

2.4 Risk factors

The risk of developing HNSCC is increased by the following factors:

¢ Alcohol consumption [5]

* Smoking [6- 8]

* HPV (exclusively in the oropharynx) [9]

* Poor oral hygiene [10]

e Chronic infection [10, 11]

¢ Chronic mechanical irritation [12]

¢ Betel nut consumption (oral cavity carcinoma) [13]

* Positive family history for head and neck tumors [14].

* Long-term immunosuppression [15]

e Rare: Fanconi anemia, Li-Fraumeni syndrome, Bloom's syndrome, ataxia teleangiectatica,

congenital dyskeratosis, lichen ruber planus.

In particular, smoking and regular alcohol consumption are by far the most important risk fac-
tors, as they potentiate each other [16].

3 Prevention and early detection

3.1 Prevention

The general recommendations for prevention refer to the previously identified risk factors of
smoking and regular alcohol consumption.

3.2 Early detection

Patients with Fanconi anemia are recommended to be enrolled in a regular screening program.
4 Clinical image

Symptoms depend on the localization of the tumor disease. Common to all localizations may be
clinical signs such as weight loss, pain, dysphagia, odynophagia, and hemoptysis.

Specific symptoms are summarized in Table 1.

Table 1: Localization-dependent symptoms in patients with head and neck squamous cell carcinoma

Cause Symptom

Oral cavity * Non-healing ulcers, tooth loosening, dysarthria as a sign of invasion of deep muscle layers, leukoplakia
Oropharynx « Oropharynx: sleep apnea syndrome, throat swelling, globus sensation

Hypopharynx * Hypopharynx: Otalgia due to the affection of cranial nerves V, VII, IX and X

Larynx ¢ Hoarseness, stridor



5 Diagnosis

5.1 Diagnostic procedures

In addition to a detailed medical history, a combination of inspection, palpation and mirror
examination or flexible laryngoscopy is part of the standard diagnostic procedures. In addition,
performance status, nutritional status, psychosocial history, dental status, and assessment of
speech and swallowing function should be obtained. In patients over 70 years of age, a geri-
atric assessment is also recommended. Panendoscopy (endoscopy of the pharyngeal area, tra-
chea and upper bronchi, and esophagus) under anesthesia is an important component of stag-
ing procedures for tumors of the larynx and pharynx and is used for histological confirmation,
reliable size assessment before definitive therapy, and exclusion of synchronous second malig-
nancies.

CT or MRI of the neck should be performed to exclude metastases and to assess resectability.
Especially in advanced tumors, extended diagnostics by CT of the thorax and abdomen are rec-
ommended to detect any distant metastases or second malignancies. CT is superior to MRI with
regard to the detection of lymph node metastases, whereas MRI is better at imaging perineural
tumor invasion, cartilage involvement, and intracranial infiltration. These two techniques
should therefore be considered complementary. In cases of suspected lymph node (LN) metas-
tasis and undetectable primary, fine-needle biopsy of the lymph nodes should be sought.

PET-CT is superior to CT for the detection of occult lymphatic metastases. As in general for
cross-sectional imaging, but especially for PET-CT, due to false negative findings in metastases
< 5 mm, the procedure cannot stratify for or against definitive treatment of lymphatic path-
ways [17].

Recommendations for diagnosis and staging are summarized in Table 2.

Table 2: Diagnostic procedures for suspected HNSCC and subsequent staging

Procedure
Physical examination

Laboratory (blood)

Laryngoscopy; ENT; Panendoscopy

Histology

Dental status

Computed tomography neck (or alternatively MRI neck), thorax,
abdomen with contrast medium

Sonography abdomen and neck

Positron emission tomography - computed tomography (PET-CT)

Bronchoscopy and esophagoscopy

Functional assessment of important organ functions

Screening for malnutrition

Note
Including an examination of the head and neck

Blood counts, liver and kidney function parameters, coagula-
tion, TSH

For surgical treatment planning and exclusion of other neo-
plasms; no panendoscopy in oral cavity carcinoma

Histopathological findings

Before an examination under anesthesia or surgical tumor
therapy, in order to complete repair as early as possible

If indicated, in combination with PET

If indicated, complementary to computed tomography

Exclusion of distant metastases, planning of surgery, planning
of radiotherapy

No standard procedure, but indicated in case of specific symp-
toms or diagnostic findings (e.g., to exclude secondary neo-
plasms or a tracheobronchial fistula).

Clarification of functional operability and assessment of poten-
tial therapy-related toxicities before systemic therapy and/or



PET-CT may allow to detect occult distant metastases and thus modify the therapeutic proce-
dure in the case of an otherwise resectable primary tumor and, in particular, determine the pro-
cedure for surgical removal of neck lymph nodes. In Germany, PET-CT is reimbursed on the
basis of a decision by the Joint Federal Committee in the situation where a decision is to be
made after primary radiochemotherapy, as to whether neck lymph nodes must be removed
[18]. In addition, it is important for the search for occult primary tumors in cervical lymph node
metastasis and in follow-up, when it is necessary to differentiate between therapy-induced tis-
sue senescence and tumor recurrence.

5.2 Classification

5.2.1 Stages

The current UICC/TNM classification for lip, oral cavity carcinoma and for pl6-negative oropha-
ryngeal carcinoma is depicted in Table 3, and for pl6-positive oropharyngeal carcinoma in Table
4.



Table 3: UICC/TNM classification for lip, oral cavity and for pl6-negative oropharyngeal carcinoma (modified after:
https://www.cancer.org/cancer/oral-cavity-and-oropharyngeal-cancer/detection-diagnosis-staging/staging.html)

UICC stage

IVA

IVB

IvC

Stage group-
ing

Tis
NO
MO

T1, T2, T3

Mo

T4a
NO or N1
MO

T1, T2, T3 or
T4a
N2
MO

Any T

Mo

T4b
Any N
MO

Any T
Any N
M1

Lip, oral cavity and p16 (HPV)-negative oropharynx cancer stage description*

The cancer is still within the epithelium (the top layer of cells lining the oral cavity and orophar-
ynx) and has not yet grown into deeper layers.

It has not spread to nearby lymph nodes (NO) or distant sites (MO0). This stage is also known as
carcinoma in situ (Tis).

The cancer is 2 cm or smaller. It is not growing into nearby tissues (T1). It has not spread to
nearby lymph nodes (NO) or to distant sites (MO).

The cancer is larger than 2 cm but no larger than 4 cm. It is not growing into nearby tissues
(T2). It has not spread to nearby lymph nodes (NO) or to distant sites (MO0).

The cancer is larger than 4 cm (T3). For cancers of the oropharynx, T3 also includes tumors
that are growing into the epiglottis (the base of the tongue). It has not spread to nearby lymph
nodes (NO) or to distant sites (MO0).

OR

The cancer is any size and may have grown into nearby structures if oropharynx cancer(T1-
T3) AND has spread to 1 lymph node on the same side as the primary tumor. The cancer has
not grown outside of the lymph node and the lymph node is no larger than 3 cm (N1). It has
not spread to distant sites (MO).

The cancer is any size and is growing into nearby structures such as:
* For lip cancers: nearby bone, the inferior alveolar nerve (the nerve to the jawbone), the
floor of the mouth, or the skin of the chin or nose (T4a)

* For oral cavity cancers: the bones of the jaw or face, deep muscle of the tongue, skin of the
face, or the maxillary sinus (T4a)

« For oropharyngeal cancers: the larynx (voice box), the tongue muscle, or bones such as the
medial pterygoid, the hard palate, or the jaw (T4a).

This is known as moderately advanced local disease (T4a).
AND either of the following:
¢ It has not spread to nearby lymph nodes (NO)

e It has spread to 1 lymph node on the same side as the primary tumor, but has not grown
outside of the lymph node and the lymph node is no larger than 3 cm (N1).

It has not spread to distant sites (MO).
OR

The cancer is any size and may have grown into nearby structures (T0-T4a). It has not spread

to distant organs (MO0). It has spread to one of the following:

* One lymph node on the same side as the primary tumor, but it has not grown outside of the
lymph node and the lymph node is larger than 3 cm but not larger than 6 cm (N2a) OR

¢ It has spread to more than 1 lymph node on the same side as the primary tumor, but it has
not grown outside any of the lymph nodes and none are larger than 6 cm (N2b) OR

* It has spread to 1 or more lymph nodes either on the opposite side of the primary tumor or
on both sides of the neck, but has not grown outside any of the lymph nodes and none are
larger than 6 cm (N2c).

The cancer is any size and may have grown into nearby soft tissues or structures (Any

T) AND any of the following:

¢ It has spread to 1 lymph node that is larger than 6 cm but has not grown outside of the
lymph node (N3a) OR

¢ It has spread to 1 lymph node that's larger than 3 cm and has clearly grown outside the
lymph node (N3b) OR

¢ It has spread to more than 1 lymph node on the same side, the opposite side, or both sides
of the primary cancer with growth outside of the lymph node(s) (N3b) OR

¢ It has spread to 1 lymph node on the opposite side of the primary cancer that is 3 cm or
smaller and has grown outside of the lymph node (N3b).

It has not spread to distant organs (MO).
OR

The cancer is any size and is growing into nearby structures such as the base of the skull or
other bones nearby, or it surrounds the carotid artery. This is known as very advanced local
disease (T4b). It might or might not have spread to nearby lymph nodes (Any N). It has not
spread to distant organs (MO).

The cancer is any size and may have grown into nearby soft tissues or structures (Any
T) AND it might or might not have spread to nearby lymph nodes (Any N). It has spread to dis-
tant sites such as the lungs (M1).
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Table 4: UICC/TNM classification for p16-positive oropharyngeal carcinoma (modified after: https://www.cancer.org/
cancer/oral-cavity-and-oropharyngeal-cancer/detection-diagnosis-staging/staging.html)

AJCC stage Stage group- pl6 (HPV)-positive oropharynx cancer stage description*
ing
] TO, TlorT2 The cancer is no larger than 4 cm (TO to T2) AND any of the following:
NO or N1 ¢ It has not spread to nearby lymph nodes (NO) OR
Mo * It has spread to 1 or more lymph nodes on the same side as the primary cancer, and none
are larger than 6 cm (N1).
It has not spread to distant sites (MO).
TO0, Tl orT2 The cancer is no larger than 4 cm (TO to T2) AND it has spread to 1 or more lymph nodes on
] N2 the opposite side of the primary cancer or both sides of the neck, and none are larger than 6
MO cm (N2). It has not spread to distant sites (MO).
OR
T3 orT4 The cancer is larger than 4 cm (T3) OR is growing into the epiglottis (the base of the tongue)
NO or N1 (T3) OR is growing into the larynx (voice box), the tongue muscle, or bones such as the medial
MO pterygoid plate, the hard palate, or the jaw (T4) AND any of the following:
¢ It has not spread to nearby lymph nodes (NO) OR
¢ It has spread to 1 or more lymph nodes on the same side as the primary cancer, and none
are larger than 6 cm (N1).
It has not spread to distant sites (MO).
1} T3 orT4 The cancer is larger than 4 cm (T3) OR is growing into the epiglottis (the base of the tongue)
N2 (T3) OR is growing into the larynx (voice box), the tongue muscle, or bones such as the medial
MO pterygoid plate, the hard palate, or the jaw (T4) AND it has spread to 1 or more lymph nodes
on the opposite side of the primary cancer or both sides of the neck, and none are larger than
6 cm (N2). It has not spread to distant sites (MO0).
v Any T The cancer is any size and may have grown into nearby structures (Any T) AND it might or
Any N might not have spread to nearby lymph nodes (Any N). It has spread to distant sites such as
M1 the lungs or bones (M1).
Legend:

* The following additional categories are not described in the Tables above:

e TX: Main tumor cannot be assessed due to lack of information.
* TO: No evidence of a primary tumor.

* NX: Regional lymph nodes cannot be assessed due to lack of information.

5.2.2 Histology
5.2.2.1 WHO classification

Diagnosis is usually made by biopsy of the primary or an accessible lymph node metastasis.

HNSCCs are evaluated according to the current 4th edition of the WHO classification. The clas-
sification defines subtypes with prognostic relevance (verrucous/basaloid/
sarcomatoid/"conventional"). The "conventional" carcinomas (keratinizing/non-keratinizing) are
graded according to their similarity to regular squamous epithelium (G1/G2/G3), but it should
be mentioned that according to the WHO classification the prognostic significance of this grad-
ing is very limited. Tumors of the oropharynx have a special role, since HPV testing should be
performed for all of them. For this purpose, immunohistochemical staining for pl6 is recom-
mended in the WHO classification and is accepted as a surrogate marker for HPV positivity in
the oropharynx (includes tonsils and base of tongue). In this context, a tumor at this localiza-
tion is considered positive, if more than 70% of the tumor cells show nuclear and/or cytoplas-
mic staining. Other test methods include, for example, PCR testing or RNA detection. It should
be noted that HPV-associated HNSCC are not graded. Due to the per se fragmented basement
membrane in lymphoepithelial tissue, no precursor lesions (carcinoma in situ) are defined for
these carcinomas - they are always rated as invasive.
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5.2.2.2 TNM/UICC classification

The pathological workup of resected tissue specimens should include pathological staging
according to the current TNM/UICC classification, see also Chapter 5.2.1. This includes the fol-
lowing parameters:

1. Tumor size (pT1-4), with additional specification of depth of invasion for oral HNSCC.

2. Nodal status: in oropharyngeal carcinomas distinct for pl6-negative and pl6-positive
oropharyngeal carcinomas.

1. Nodal status for all carcinomas of the head and neck and for the pl6-negative
oropharyngeal carcinomas (pN1-3), which includes the number of resected and the
number of affected lymph nodes and their location. Regarding the lymph nodes,
the size of the largest metastasis and an assessment of extracapsular extention
(ECE) should be provided.

2. Nodal status (pN1-pN2) for the pl6-negative oropharyngeal carcinomas, where only
the number of affected lymph nodes (pN1: up to 4 LN or pN2: 5 or more LN) is
taken into account, but not the size or extracapsular infiltration.

3. Grading: G1/ G2/ G3.

4. Perineural sheath infiltration (Pn), lymphangiosis or haemangiosis carcinomatosa (L or V,
respectively). These parameters are classified as present or absent.

5. Resection status (RO/R1/Rx): The width of the tumor-free resection margins must also be
specified.

These parameters are considered prognostically significant determinants of adjuvant treatment
stratification. As mentioned above, this applies to the significance of grading only to a limited
extent. It should be noted that the current TNM classification classifies pl6-negative and pl6-
positive HNSCC as separate entities in distinct systems.

5.2.2.3 Other parameters

In addition to these obligatory parameters, a statement regarding the growth pattern of the
carcinoma is recommended. The prognostic significance of tumor budding has been proven in
many studies, so that it can be assumed that this could be included in the guidelines in the
future. Tumor budding can be specified as absent/weak/strong.

A special entity are so-called "cancers of unknown primary (CUP)". These are squamous-cell
lymph node metastases in patients with no detectable primary tumor. Here, p16 immunohisto-
chemistry and EBV in situ hybridization are recommended as standard. Positivity may indicate
small HPV-associated HNSCC or EBV-associated nasopharyngeal carcinoma as the primary. CUP
in which no primary tumor can be found even by these and other ancillary investigations, are
addressed in a separate scheme in the current UICC/TNM classification.

In relapsed or metastatic HNSCC, PD-L1 expression status should be determined by immunohis-
tochemistry. In the current regulatory situation in Germany (as of August 2022), the combined
positive score (CPS) is used as a predictive biomarker; a score = 1 is classified as positive. A
CPS score of = 20 may be particularly relevant for therapy stratification. For this reason, the
calculated CPS value should always be reported.
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6 Therapy
6.1 Treatment with curative intention

6.1.1 Multidisciplinary approach

In the treatment of locoregionally limited HNSCCs, radiotherapy is a curative adjuvant treat-
ment approach, either alone or in combination with systemic therapy, in addition to surgery.
Due to complex treatment options, recommendations should always be discussed and decided
on a multidisciplinary basis (multidisciplinary tumor board). In very early tumor stages (T1-2 NO
MO), surgery alone or radiotherapy are available. The treatment decision depends largely on
functional aspects and individual patient tolerance. In addition to tumor-specific factors, these
patient-specific factors play a special role, since typical HNSCC-associated comorbidities with
potential cardiovascular, pulmonary or hepatic limitations are often present, may significantly
complicate therapy and can lead to de facto inoperability in tumors despite surgical resectabil-
ity [19].

6.1.2 Surgery

A first-line surgical approach is recommended for T3/T4 oral cavity carcinomas. Advanced
hypopharyngeal carcinomas should upfront be treated surgically, especially in the presence of
cartilage invasion. For T3/T4a tumors of the larynx and hypopharynx, the possibility of laryn-
geal preservation should be discussed in the multidisciplinary tumor board (20). In early T
stages and selected cases of advanced T stages, a transoral approach is favored, when techni-
cally feasible, because of the lower treatment-associated morbidity. Here, procedures with clas-
sical cold instruments, laser surgery, and transoral robotic surgery are used. Depending on the
expected tissue defect and functional loss, reconstructive surgery with regional-flap plasty or
free-flap plasty is performed. The standard of surgical treatment of the neck soft tissues is neck
dissection. The extent and radicality depends on the tumor entity, T and N stage. Salvage
surgery may be indicated for tumor progression under/after primary radio(chemo)therapy or for
resectable recurrent tumors.

6.1.3 Radiotherapy

Radiotherapy pursues a curative therapeutic approach using at least 60 Gray (Gy); usually >66
Gy are given in single doses of 2 Gy. Three-dimensional conformal planning of the irradiation
fields is a prerequisite for curative radiation therapy. Procedures such as intensity-modulated
radiation therapy (IMRT) or image-guided radiation therapy (IGRT) reduce the morbidity of irra-
diation, so that these procedures are now routinely used.

In advanced stages lll, IVa and Vb, simultaneous radiochemotherapy (RCT) is the therapeutic
standard instead of radiotherapy alone. Doses of 70 Gy, 72-76.8 Gy, and 72 Gy, respectively,
are used depending on the radiation technique (1 x 2 Gy daily, 2 x 1.2 Gy daily, or "concomi-
tant boost"). This therapeutic approach has been particularly well studied in tumors of the oro-
hypopharynx and larynx in stages lll and IV of non-metastatic disease.

Numerous studies have evaluated the efficacy of cisplatin in combination with radiation. The
MACH-NC meta-analysis included individual patient data from 93 randomized trials with a total
of 17,346 patients [21]. Chemotherapy was given either as induction therapy, concurrently, or
sequentially after locoregional therapy. Simultaneous RCT proved to be the most favorable pro-
cedure. In 50 randomized trials of simultaneous RCT involving 9,615 patients, the hazard ratio
for mortality decreased to 0.81 (p < 0.0001) compared with radiotherapy alone, and the
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absolute survival gain at 5 years was 6.5% [21]. In most studies, cisplatin £ 5-fluorouracil (5-
FU) was combined with radiotherapy. Here, cisplatin was usually given at a dose of 100 mg/m?
body surface area three times during radiotherapy (total dose 300 mg/m?). In the only negative
study, cisplatin was obviously underdosed with a total of 20 mg/m? weekly x 7 [21]. In patients
over 70 years of age, although the number of patients studied was small, no survival benefit
was demonstrated by concurrent chemotherapy in randomized trials. In contrast, large
prospective databases show a survival benefit even in >70-year-old patients, if they were in a
good general condition (ECOG Performance Score 0-1). Therefore, the indication for concurrent
chemotherapy in elderly patients must be discussed very thoroughly [22].

Regarding the choice of the concurrent chemotherapy, no clinically relevant differences were
demonstrated between therapy with cisplatin alone or cis- or carboplatin in combination with 5-
FU. Therapy without cis-/carboplatin and 5-FU is not recommended. In the presence of con-
traindications to platinum, mitomycin C +/- 5 FU may be combined with radiotherapy [23, 24].
In contrast to the initial favorable data of the “Bonner study” for oropharyngeal carcinoma [6],
current data show inferiority of cetuximab compared with cisplatin therapy [25- 27].

Prospective databases and a meta-analysis also show inferiority of cetuximab to cisplatin in
HPV-negative tumors [28].

In an evaluation by the MACH-NC group, the benefit of RCT was again confirmed. By including
large numbers of patients, the absolute survival gain by RCT compared to radiotherapy alone
could also be demonstrated for the individual tumor localizations. After 5 years, the absolute
survival gain after RCT was 8.9% for tumors of the oral cavity, 8.1% for oropharyngeal cancer,
5.4% for laryngeal cancer, and 4% for carcinomas of the hypopharynx [29]. When compared to
regimens with 3 weekly administration of cisplatin 100mg/m?, current data indicate that weekly
administration of cisplatin in a dosage of 40mg/m? appears non-inferior but better tolerated. A
minimum cumulative dose > 200mg/m?, however, seems important in this setting [30, 311].

Due to the better prognosis of HPV-positive oropharyngeal carcinomas, the question of de-
intensifying RCT by replacing cisplatin with cetuximab was raised. The NRG-RTOG-1016 phase
Il trial failed to demonstrate noninferiority of cetuximab. Patients treated with radiotherapy
plus cetuximab had a higher rate of locoregional recurrence (17 vs. 10%) and lower 5-year sur-
vival (78% vs. 85%) [32, 33].

The use of immune checkpoint inhibitors has been studied in several phase I/l trials in combi-
nation with radiation in advanced tumors. As a result of the study results, their use cannot be
recommended so far [34- 36].

Preoperative radiotherapy alone, in order to improve resectability and eliminate microscopic
tumor portions outside the resection margins, has not been successful.

If RO resection could be performed, adjuvant radiotherapy or radiochemotherapy should be
administered for the following indications:

Indication for adjuvant radiotherapy is based on the presence of risk factors:

e pT =3
e pN2 or pN3 or >1 LN (pN1) with HPV positivity
e Perineural invasion (Pn1l)

* Lymphovascular invasion (V1)
Indication for radiochemotherapy:

* Extracapsular extension (ECE+)
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* Tumor-free resection margin < 5 mm or R1

Adjuvant treatment should be given within 6 weeks post-resection, provided there are no
wound healing problems.

The extent to which the addition of cisplatin chemotherapy in advanced stage lll or IV tumors
results in prolonged survival is controversial. Weekly administration of cisplatin at 40 mg/m?2 is
noninferior to 3-weekly administration at 100 mg/m2 [37]. Postoperative RCT resulted in
improved local control compared with radiotherapy alone, as demonstrated in two large inde-
pendent trials (EORTC 22931; n = 334 and RTOG 9501; n = 459). However, at 10-year follow-
up, only the high-risk group of patients with extracapsular extension and positive resection
margin showed a persistent significant difference in terms of disease-free survival and local
control. For patients with increased risk of recurrence based on T3 and T4 tumors, perineural or
vascular invasion, and two or more affected lymph nodes, the addition of chemotherapy to
radiotherapy is not unequivocally beneficial because of the nonsignificant differences in dis-
ease-free survival and local control.

6.1.4 Adjuvant systemic therapy

According a meta-analysis including a total of about 2,500 patients, adjuvant chemotherapy
alone after successful primary therapy (RO resection) is not indicated, since the 5-year survival
rate of 48.4% was not better than that in the control arm with 49.4% [38, 39]. Data on the adju-
vant use of checkpoint inhibitors are currently not available.

6.1.5 Induction chemotherapy

Primary chemotherapy of locally advanced but not metastatic HNSCC was shown to be highly
effective in historical trials with remission rates of = 80%, but it was not clear whether this
approach leads to better long-term outcomes than simultaneous RCT. Through meta-analysis of
31 trials with 5,311 patients, who received locoregional treatment immediately or only after
induction chemotherapy (ICT), a marginal increase in 5-year survival from 30% to 32.4% was
demonstrated for induction therapy [21]. The comparison between induction and simultaneous
radiochemotherapy also indicates a superior effectiveness of simultaneous RCT.

Two meta-analyses evaluating individual data from a combined total of 33 randomized trials
with a total of 5,211 patients demonstrated that induction therapy reduced distant metastasis
rates by 8% in patients with head and neck cancer, but did not affect local control or overall
survival [40, 41]. For laryngeal preservation in very advanced tumors that would require laryn-
gectomy or pharyngectomy, induction chemotherapy followed by radiotherapy alone may be
used. Larynx preservation rates are higher using induction followed by radiochemotherapy, but
associated with increased toxicity and comparable survival rates [42]. The randomized TAX323
trial evaluated the superiority of a combination of docetaxel, cisplatin, and 5-FU (TPF) for induc-
tion chemotherapy over the two-drug combination of cisplatin and 5-FU (PF). The study showed
a survival benefit in favor of TPF, albeit with high toxicity [43]. Follow-up after the first cycle by
imaging and panendoscopy allows assessment of the likelihood of success of laryngeal preser-
vation, and a tumor size reduction of = 30% should be achieved to justify continuation of induc-
tion chemotherapy for a total of 3 cycles [44]. Patients with advanced infiltration of the laryn-
geal cartilage should be offered a primary surgical approach including laryngectomy. In other
localizations of HNSCC beyond the larynx, ICT has not demonstrated a benefit at this time [45].
Currently, studies are investigating the use of PD-1 inhibitors in the neoadjuvant setting.

6.2 Therapy with non-curative intention

An algorithm for first-line therapy in non-curative intention is shown in Figure 5.
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Figure 5: Palliative first-line therapy
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6.2.1 First-line treatment

In the presence of distant metastases or locoregionally advanced disease that cannot be con-
trolled by surgery or radiotherapy, palliative systemic therapy should be offered, if the patient
is in a good general condition (ECOG PS 0-2). Overall survival with palliative systemic therapy is
between 12 and 15 months on median [46- 48]. In case of oligometastasis, the option of
surgery or radiotherapy in addition to or instead of systemic therapy should be discussed in a
multidisciplinary tumor board.

In most cases, partial remission of the tumor is achieved by chemotherapy. Complete remis-
sions are rare. The goal of therapy, in addition to prolonging survival, is to maintain or improve
the quality of life.

The standard for first-line palliative therapy has fundamentally changed with the Keynote-048
trial and TPExtreme trial. The Keynote-048 trial randomized the long-standing standard of care
of the Extreme protocol with cisplatin, 5-FU, and cetuximab (PF-C) followed by cetuximab main-
tenance [43] against the immune checkpoint inhibitor pembrolizumab alone or in combination
with cisplatin, and 5-FU followed by pembrolizumab maintenance [46]. Pembrolizumab resulted
in prolonged overall survival of 14.9 versus 10.7 months in monotherapy, especially in PD-L1
high-expressing tumors (CPS = 20), with a significantly better side effect profile. However, the
response rate was lower than with PF-C at 23.3% vs. 36.1%, and more patients were also pri-
marily progressive with pembrolizumab monotherapy than with PF-C. With a CPS = 1, there is
also an overall survival benefit of 12.3 months vs. 10.3 months, with 38.9% being primarily pro-
gressive in this group. With pembrolizumab, cisplatin, and 5-FU, overall survival is also signifi-
cantly prolonged compared with PF-C for CPS = 1, with comparable remission rates. However,
the rate of adverse events is comparable to Extreme and significantly higher than with pem-
brolizumab alone.
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Regarding chemotherapy in combination with the anti-EGFR antibody cetuximab, a randomized
phase Il trial compared PF-C with the TPEx protocol (cisplatin, docetaxel, cetuximab), each fol-
lowed by cetuximab maintenance [47]. Chemotherapy was shortened from 6 cycles to 4 cycles
with TPEx, and the total cisplatin dose was reduced by 50% compared with PF-C. Overall sur-
vival was comparable with overall lower toxicity and shortened chemotherapy duration with
TPEX. The response rate with the docetaxel-containing regimen was also comparable to the
control arm at 57%, demonstrating the high efficacy of the regimen. Thus, TPEx can be used as
an alternative first-line therapy to PF-C in patients in good general condition, remission pres-
sure, high tumor burden, regardless of PD-L1 status. G-CSF administration was mandatory in
the study treatment and is recommended for clinical practice.

6.2.2 Second-line treatment

An algorithm for second-line palliative therapy is shown in Figure 6.

Figure 6: Palliative second-line therapy
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For patients with progression after platinum-containing chemotherapy, treatment with the anti-
PD-1 immune checkpoint inhibitor nivolumab, compared with a monotherapy using a taxane
(paclitaxel or docetaxel), methotrexate (MTX) or cetuximab, significantly prolonged survival to
7.5 versus 5.1 months [49]. Nivolumab is approved for this indication regardless of PD-L1
expression in HNSCC after failure of platinum-based therapy. In a comparable study design,
similar results were obtained for the PD-1 inhibitor pembrolizumab, although (pre-specified)
statistical significance was achieved only for the patient group with a PD-L1 TPS = 50% [50].
For patients with a PD-L1 TPS = 50%, median overall survival was significantly better at 11.6
months with pembrolizumab versus 6.6 months with a taxane, MTX, or cetuximab, resulting in
an approval for patients with TPS = 50% after failure platinum-based prior therapy.

In light of these study results, in the absence of contraindications to a checkpoint inhibitor in
second-line therapy after P-FC or TPEx, treatment should be with nivolumab (regardless of PD-
L1 expression) or pembrolizumab (TPS = 50%).
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After first-line therapy with pembrolizumab mono or PF-pembrolizumab, there is no standard
therapy established by study results. A retrospective analysis showed a high remission rate of
30% by salvage chemotherapy after checkpoint inhibition with a median overall survival of 7.6
months after a median of 2 prior therapies [51]. Thus, increased chemotherapy sensitivity after
checkpoint inhibition can be hypothesized, however, no established sequential therapy
approach has been established to date.

6.2.3 Systemic treatment agents (in alphabetical order)
6.2.3.1 -fluorouracil

5-FU is used for systemic therapy of patients with head and neck cancers in the (neo-)adjuvant
and metastatic setting. In contrast to therapy with 5-FU in other tumor entities, there is no indi-
cation that a combination with folinic acid will increase efficacy. Oral fluoropyrimidines such as
capecitabine have no proven therapeutic relevance in HNSCCs. Serious adverse effects include
diarrhea and stomatitis. Patients with functionally relevant polymorphisms of 5-FU degradation
genes are at an increased risk for severe side effects including neutropenia and neutropenic
fever. It is mandatory since 04/2020 to test all patients for dihydropyrimidine dehydrogenase
(DPD) deficiency (either by measuring the level of uracil or by testing for the presence of spe-
cific polymorphisms) before starting treatment with 5-FU, according to the recommendations of
the European Medicines Agency (EMA), and to implement appropriate therapeutic conse-
quences depending on the results.

6.2.3.2 Carboplatin

Carboplatin can be used as an alternative in case of contraindications to cisplatin, especially
with regards to nephrotoxicity. It has not yet been randomized against cisplatin, and cisplatin is
standard in combination with radiotherapy and in palliative systemic therapy. For fit patients =
70 years of age (geriatric assessment recommended), combination of carboplatin, 5-FU, and
cetuximab showed a PFS of 7.2 mo. and an OS of 14.7 mo., so for fit elderly patients, when
platinum, 5-FU plus cetuximab are used, the administration of carboplatin can be considered
[52].

6.2.3.3 Cetuximab

Cetuximab competes with ligands for the binding site at the EGF receptor. If cetuximab binds,
there is no phosphorylation of the tyrosine kinase and activation of the signaling cascade. In
addition, internalization of the receptor and subsequent degradation occurs, resulting in a
decrease in EGFR expression. A third mechanism, antibody dependent cellular cytotoxicity
(ADCC), leads to the immigration of NK and cytotoxic T cells, resulting in lysis of antibody-bear-
ing cells. A further antiproliferative effect is achieved by reduced release of angiogenic growth
factors. The antibody was initially investigated in the "BONNER study" in combination with radi-
ation in a curative setting. Radiochemotherapy showed significantly longer progression-free
(24.4 vs. 14.9 months) and overall survival (49 vs. 29.3 months) compared with radiotherapy
alone [53]. In the subsequent RTOG 0522 trial, cetuximab in combination with cisplatin and
radiotherapy was compared with cisplatin radiotherapy alone. No benefit was obtained here for
the addition of cetuximab in any of the relevant endpoints [54]. The EXTREME trial evaluated
cetuximab in combination with chemotherapy in the palliative setting. The combination of plat-
inum, 5-FU, and cetuximab resulted in significantly longer survival, becoming the new standard
of care in the palliative setting [48]. Cetuximab was thus the first and, until 2017, the only
approved targeted therapy in the treatment of HNSCC.
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6.2.3.4 Cisplatin

Cisplatin is the treatment standard in combination with radiotherapy for locally advanced dis-
ease and is used in combination therapy in the palliative setting. In definitive radiochemother-
apy, cisplatin is given as monotherapy and should reach a total dose of = 200 mg/m?2. Weekly
administration of 40 mg/m? showed non-inferiority in overall survival and a better side effect
profile than administration of 100 mg/m? every 3 weeks in a phase Il/lll study [55]. Fractionated
administration of weekly cisplatin also showed noninferiority in the adjuvant setting [37]. The
extent to which the previous standard of 100 mg/m? is superseded by these data in the defini-
tive as well as the adjuvant setting is currently a matter of controversy. In palliative therapy,
cisplatin is combined with 5-FU and pembrolizumab or with cetuximab plus 5-FU or docetaxel,
achieving remission rates between 36% and 59% with a median overall survival of 13-14
months. Specific severe adverse effects (grade 3/4) include nausea and vomiting, nephrotoxic-
ity, polyneuropathy, ototoxicity, hematotoxicity, electrolyte shifts, cardiotoxicity, and diarrhea.

6.2.3.5 Docetaxel

Docetaxel as a monotherapeutic agent, along with platinum derivatives, is one of the agents
with the highest activity in HNSCC. As a monotherapy, studies have evaluated doses of 40 mg/
m? weekly or 100 mg/m? every 3 weeks in patients with head and neck tumors. Objective
response rates ranged from 27% to 32% in pretreated patients [56- 58]. In the TPex trial, doc-
etaxel was combined with cisplatin and cetuximab. Based on the efficacy data and favorable
toxicity profile, compared with cisplatin, 5 FU, and cetuximab (Extreme protocol), the docetaxel
combination is considered the therapeutic standard in the first-line palliative treatment of fit
patients whose HNSCC lack PD-L1 expression [47]. Furthermore, the compound is effective as
monotherapy in second-line therapy or in combination with the EGFR antibody cetuximab.
Severe adverse effects (grade 3/4) include infection, nail dystrophy, taste disturbance, stomati-
tis, and diarrhea. Burdensome adverse effects (grade 2) include alopecia. Particularly distress-
ing is polyneuropathy, which may be irreversible. Common side effects such as nausea/vomit-
ing and allergic reactions can be prevented by adequate supportive therapy.

6.2.3.6 Methotrexate

Methotrexate can be used as monotherapy, when platinum-based chemotherapy is contraindi-
cated, and results in a remission rate of 3.9% with a median overall survival of 6.7 months
compared with gefitinib (40 mg/m? weekly) in a randomized phase lll trial of [59]. Side effects
with MTX were predominantly mucositis, nausea, and constipation.

6.2.3.7 Mitomycin C

Mitomycin belongs to the group of alkylating antibiotics with antiproliferative activity. In the
ARO 95-06 trial, mitomycin was administered together with 5-FU and hyperfractionated radia-
tion compared with radiation therapy alone. After a median follow-up of 8.7 years, local tumor
control was 12% higher than the control rate for radiotherapy alone. Mitomycin C/5-FU can thus
be used concomitantly to radiation therapy as an alternative to cis- or carboplatin in the pres-
ence of contraindications [23].
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6.2.3.8 Nivolumab

Nivolumab is a checkpoint inhibitor that binds to PD-1 and has been evaluated in previously
treated HNSCC. The Checkmate-141 phase Il study evaluated nivolumab against
"investigator's choice" (methotrexate, docetaxel, or cetuximab) in 361 platinum-refractory
patients. Overall survival with nivolumab was 7.7 months vs. 5.1 months, and there was a 1-
year survival rate of 34% vs. 19.7% in the control arm. The response rate (ORR) was 13.3 vs.
5.8%. In an exploratory preplanned analysis, overall survival was shown to be dependent on
PD-L1 expression = 1 (8.7 vs. 4.6 months). The survival benefit could not be demonstrated in
patients whose HNSCC did not express PD-L1 [49]. Quality-of-life studies showed that no wors-
ening occurred with nivolumab compared with the control arm [60]. Based on the study results,
nivolumab was approved in Europe for platinum-pretreated HNSCC patients.

6.2.3.9 Paclitaxel/nab-paclitaxel

Paclitaxel, like docetaxel, is one of the active agents in HNSCC. Paclitaxel has been studied in
combination with platinum and cetuximab in first-line palliative and second-line setting. The
CSPOR-HNO2 and CETMET trials investigated the role of paclitaxel in first-line palliative therapy.
Both trials included only a small number of patients. Effectiveness was comparable to that of
other combinations with 5-FU or docetaxel in combination with platinum derivatives. In the
advanced tumor setting, Hitt et al. studied a well-tolerated regimen of paclitaxel 80 mg/m?
weekly in combination with cetuximab in 46 patients, demonstrating an ORR of 54%, a PFS of
4.2 months and an OS of 8.1 months.

For cremophor-free albumin-linked nab-paclitaxel, only one small phase Il trial (CACTUX) is
available to date, which showed a high ORR of 63%, a PFS of 6.8 months and an OS of 18.8
months.

6.2.3.10 Pembrolizumab

Pembrolizumab is an immune checkpoint inhibitor binding to PD-1, which was evaluated for
first-line palliative therapy in the Keynote-048 trial and in advanced disease in Keynote-040. In
Keynote-048 (882 patients, phase lll), the combination of pembrolizumab with cisplatin and 5-
FU was compared to the standard of care cisplatin, 5-FU and cetuximab (PFC; EXTREME regi-
men). Furthermore, the comparison of pembrolizumab as monotherapy versus PFC was per-
formed. Comparison of the two arms with checkpoint inhibitor was not performed in the 3-arm
study. PD-L1 expression was determined by CPS.

The study demonstrated prolonged overall survival compared with the control arm with
chemotherapy (median 13.0 vs. 10.7 months, 2-year survival 29% vs. 19%, HR 0.77, 95% CI
0.63-0.93). The effect of immunotherapy added to chemotherapy was particularly evident in
the PD-L1 positive population: CPS =20 (median overall survival 14.7 vs. 11.0 months, 2-year
survival 35% vs. 19%, HR 0.60; 95% CIl 0.45-0.82) and CPS =1 (median 13.6 vs. 10.4 months,
2-year survival 31% vs. 17%, HR 0.65, 95% CI 0.53-0.80).

Pembrolizumab monotherapy compared with the chemotherapy combination PFC showed supe-
rior overall survival, but lower response (17% vs. 36%) and poorer progression-free survival
(2.3 months vs. 5.2 months, HR 1.34; 95% CI 1.13-1.59) - in subgroups with CPS =20 (PFS
median 14.9 vs. 10.7 months, 2-year survival 38% vs. 22%, HR 0.61; 95% CI 0.45-0.83) and
with CPS =1 (PFS median 12.3 vs. 10.3 months, 2-year survival 30% vs. 19%, HR 0.78; 95% ClI
0.64-0.96)
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Data from the Keynote-048 trial led to the approval of pembrolizumab with or without
chemotherapy for first-line treatment in patients with CPS =1.

Pembrolizumab was previously evaluated in a patient population with platinum-refractory head
and neck tumors in comparison to "investigator's choice" (cetuximab, docetaxel, or methotrex-
ate) in the Keynote-040 trial. Pembrolizumab prolonged survival (1-year survival 37 vs. 27%,
median overall survival 8.4 vs. 6.9 months, HR 0.80; 95% CI 0.65-0.98). The survival benefit
was particularly strong in patients with PD-L1 high-expressing tumors (HR 0.53; 95% CI
0.35-0.81), as determined by TPS. Based on these data, pembrolizumab was approved for pre-
treated patients with a PD-L1 TPS =50% [46, 50].

6.3 Special situations

6.3.1 Bone metastases

Bone metastases occur with a frequency between 2% and 22% depending on the primary
tumor location and may lead to bone fractures, spinal cord compression or hypercalcemia in
27%. Hypercalcemia, due to the secretion of parathyroid related petide (PTHrP) frequently
observed in squamous cell carcinoma, is the most common complication. Patients with bone
metastases have a very unfavorable median survival of only 6 months, with the use of radio-
therapy and bisphosphonates favorably affecting survival. Therefore, it is recommended to
start antiresorptive therapy when bone metastases are detected and to combine it with radio-
therapy in symptomatic patients [62].

7 Rehabilitation

Head and neck tumors by themselves, but also their treatment by means of surgery, systemic
anticancer therapy and/or radiotherapy, often lead to considerable stress, a loss of quality of
life, and functional and somatic sequelae such as post-therapeutic chewing, speaking and swal-
lowing disorders or radiation-induced xerostomia, weight loss up to tumor cachexia, chemother-
apy-induced polyneuropathy and general weakness up to a (chronic) fatigue syndrome. As a
result of these side effects, corresponding comorbidities (e.g., alcohol abuse) and the oncologi-
cal diagnosis itself, there is a high psychological burden and corresponding need for psycho-
oncological and psychosocial care. Therefore, targeted rehabilitation measures are necessary.
These should take place as soon as possible after completion of the primary therapy. During
rehabilitation, in addition to the general therapy offers (sports/physio-/ergotherapy), compre-
hensive nutritional counseling and nutritional support should be provided, patients should be
included in a teaching kitchen, and there should be the possibility of administering all scientifi-
cally recognized forms of nutrition - from normal whole food, enteral nutrition to complete par-
enteral nutrition. In Germany, the costs of dental rehabilitation with dental implants after ther-
apy of HNSCC are mostly covered by the insurance companies (§28 SGB V). Rehabilitation facili-
ties should be able to continue medical tumor therapies, if indicated. Patients who have not yet
reached the statutory retirement age should be informed about services for participation in
working life within the framework of medical-occupational oriented rehabilitation (MBOR). Fur-
ther socio-medical questions as well as any other required patient care should be clarified dur-
ing rehabilitation. Furthermore, every patient should be offered psycho-oncological care.

8 Follow-up

After curative treatment, structured follow-up is required to detect early recurrences or second
malignancies and to detect long-term toxicities. The majority of recurrences occur within the
first two years after primary therapy. Clinical follow-up is scheduled every 3 months during
years 1 and 2, and every 6 months in years 3 to 5. For locally advanced tumors, cross-sectional

20



imaging to check for local recurrence and to eventually detect second tumors is recommended:
CT or MRI at 6-month intervals during the first two years and then every 12 months until the
fifth year. PET-CT is (still) reserved for special questions and patients after curative RCT in order
to decide on neck dissection in case of positive lymph nodes. In addition, cross-sectional imag-
ing should be considered in case of clinical complaints or abnormal clinical examination findings

[63].
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