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• Deep of invasion 

• Epstein Barr virus 

• Extracapsular extension 
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• Extracapsular spread 

• Extranodal extension 

• Major extranodal extension 
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• Head and neck cancer 
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• Magnetic resonance imaging 

• Pathological TNM 

• Squamous cell carcinomas 

• Sociedad Española de Otorrinolaringología y Cirugía de 
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• Tumour Nodes Metastases 

• Thyroid Transcription Factor-1 

• Union for International Cancer Control 
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• Posttreatment TNM 

• Post-neoadjuvant treatment TNM 
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ABSTRACT 

BACKGROUND: Head and neck malignancies rank sixth in incidence as a group 

of cancer. Within the histological types, squamous cell carcinoma is the most 

prevalent one, and it is associated with risk factors such as tobacco or alcohol. 

These tumours are characterized by their rapid lymphatic spread to regional 

lymph nodes, frequently having to associate a cervical lymphadenectomy as a 

part of the treatment. These neoplasms also have a high percentage of distant 

metastases after treatment of the primary tumour. The lung is the most affected 

organ, with a poor prognosis when pulmonary metastases develop. New clinical 

and pathological markers are considered when establishing the prognosis. The 

type of follow-up performed on patients affected by these neoplasms may be 

modified by these factors.  Extranodal extension (ENE) is an upstaging factor as 

stated in the last TNM edition. Although TNM staging system suggests a division 

into major and minor ENE subtypes, studies are lacking to conclude ENE’s role in 

distant metastases. Moreover, none of them evaluate these subtyping 

implications. OBJECTIVES: To determine if there is a direct association between 

the HNSCC’s extranodal extension and the incidence of pulmonary metastases. 

Also, as a secondary objective, to determine if this association is maintained in 

both minor and major subtypes of extranodal extension. DESIGN: This study is 

designed as a multicentre observational prospective cohort study with three-year 

follow-up. SAMPLE: A non-probabilistic consecutive sampling method will be 

performed, and the patients will be recruited in six hospitals around Catalonia. 

The patients must have received a cervical lymphadenectomy as part of their 

HNSCC’s treatment and be older than 18 years. METHODS: We will recruit 200 

patients in 15 months, with a follow-up of three years. Two groups will be created, 

one with extranodal extension stratified in ENEma and ENEmi, and another 

without extranodal extension. We will observe if pulmonary metastases are 

detected during the follow-up. We will use a Cox regression adjusted for the 

covariates with a CI of 95%. KEYWORDS: Head and neck squamous cell 

carcinoma, extranodal extension, major and minor extranodal extension, distant 

metastases, pulmonary metastases.
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BACKGROUND 

DEFINITION OF THE PROBLEM AND EPIDEMIOLOGY 

Head and neck cancer (HNC) corresponds to a cluster of malignant neoplasms 

that mainly affect the upper aerodigestive tract and are subdivided according to 

the anatomical region involved (figure 1)(1). These malignancies are classified as 

cancer of: (2) 

• Oral cavity (distal two-thirds of the tongue, buccal and labial mucosa, base 

of the oral cavity and hard palate). 

• Pharynx (nasopharynx, oropharynx, and hypopharynx). 

• Larynx (glottis, supraglottis, and subglottis). 

• Salivary glands. 

• Nasal cavity  

• Paranasal sinuses. 

Figure 1: Schematic representation of the head and neck region relevant for head and neck 

carcinomas (1) 

HNC is a public health problem. According to the International Agency for 

Research on Cancer (IARC GLOBOCAN), more than 630,000 patients are 

diagnosed worldwide of this cancer, annually (3). According to the “Sociedad 
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Española de Otorrinolaringología y Cirugía de Cabeza y Cuello” (SEORL-CCC), 

head and neck cancer ranks sixth in incidence of cancer in Spain and every year 

10.000 new cases are detected in individuals between 45-65 years old (4).  

Thanks to the existence of the Girona’s cancer registry, we know that the total 

incidence of HNC (as a group), without those affecting the paranasal sinuses, 

account for 5.21 % in the total percentages of malignancies in Girona’s province. 

Furthermore, laryngeal neoplasms’ incidence accounts for the 1,81% of all the 

cancers, with a male to female ratio of 8:1, in Girona’s province. (5)  

RISK FACTORS 

The etiology of these tumours is closely related to the environment. The main risk 

factors are tobacco, alcohol, local irradiation, infections of certain viral agents and 

other less important ones such as the diet or the oral hygiene (6): 

• Tobacco has been shown to increase the risk of tumours of the oral cavity, 

oropharynx, hypopharynx, and larynx with a direct relationship between 

the magnitude of consumption and its duration. (6) 

• Alcohol increases the risk of developing laryngeal cancer in the general 

population up to five times. Moreover, it presents a synergistic effect with 

tobacco. The most frequent localisations of increased risk from alcohol are 

the oropharynx, hypopharynx, and oral cavity. (7) 

• Infection with certain viral agents has been correlated with certain types of 

tumours and localisations. Epstein-Barr virus (EBV) has been associated 

with nasopharyngeal carcinoma and human papillomavirus (HPV) with 

oropharyngeal squamous cell carcinoma. (6) 

• Outdoor workers exposed to ultraviolet radiation presents a higher 

incidence of lower lip cancer (6). 

• The incidence of HNC increases with age, as in other types of cancer, with 

a median age after 50-60 years. 

• Biological male sex is clearly related to a higher risk of this type of cancer. 

The number of new cases in men is still higher than in women, despite the 

likely increase of the cases in females due to the tobacco consumption.  
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Although there seems to be a growing incidence of viral etiopathogenesis, 

especially in the nasopharynx and oropharynx, alcohol and tobacco are the most 

prevalent amongst the etiological factors (6,8). Due to HPV, cases of 

oropharyngeal cancer have largely raised, to the point of being considered an 

independent risk factor, with a higher incidence in the young population (<50 

years old) (2,8). 

HISTOPATHOLOGY OF HEAD AND NECK CANCER 

Squamous cell carcinomas (SCC) account for more than 90% of HNC. These 

tumours arise in the mucosal lining of the oral cavity, pharynx, sinus region, nasal 

cavity, and larynx. We can distinguish between histological subtypes with more 

aggressive behaviour such as the basaloid or the spindle cell SCC; others with 

more controversial data about aggressiveness such as the papillary or the 

acantholytic SCC; and others with a less aggressive behaviour such as the 

verrucous or the cuniculate. (7) Due to this particularity, these specific squamous 

cell carcinoma subtypes will not be included. 

Lymphoma is the second most common malignant neoplasm in the head and 

neck region. These neoplasms represent only 3-5% of all head and neck tumours 

and are usually located close to Waldeyer's ring (9,10). These tumours are 

hematologic neoplasms, and they will be excluded in this protocol. 

There are other histological types in head and neck tumours such as 

adenocarcinomas, neuroendocrine tumours, plasmacytomas, sarcomas, Merkel 

cell tumours, etc. (4,10) These tumours are extensively reviewed by the literature, 

but they will not be subject of this study to define them all in depth due to their 

low incidence (<5%) and they will be excluded of this protocol too. 

The salivary gland cancer differs from other localisations by having multiple 

different types of malignancies such as mucoepidermoid carcinoma, adenoid 

cystic carcinoma, or adenocarcinoma. (7,11) SCC are not seen in the salivary 

glands (7,12) so this localisation will be excluded from this protocol. 
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TUMOUR, LYMPH NODES AND METASTASES: THE USE OF THE TNM 

Determining the consensual clinical and pathological stage regardless the 

country’s level of resources is key for all the professionals dedicated to 

diagnosing and treating patients affected by this disease. As we have described, 

the HNC is a group of several malignancies with different localisations. Staging 

involves stratification into groups with similar characteristics from an anatomical, 

pathophysiological, and prognostic point of view, and is useful for planning the 

appropriate management. (11,13) 

In head and neck cancer, medical community uses the TNM staging system 

defined by the American Joint Committee on Cancer (AJCC) and Union for 

International Cancer Control (UICC) Staging Manual, linked together since 1987. 

They have created the 8th edition of the staging protocol for HNC applied since 

1st of January 2018.  

The staging system proposed by the AJCC/UICC, globally used today, is an 

elemental tool in oncology. (13)  This description is based on the knowledge of a 

generally predictable behaviour of tumour growth in a primary site and, as it 

progresses in time, its spread to regional lymph nodes and/or distant metastases.  

This system describes tumour localisation, size, and level of infiltration (tumour 

factor or T); presence, localisation, and number of regional lymph node 

metastases (node factor or N); and whether there is metastatic disease in other 

distant organs or systems (including non-regional lymph nodes) and the severity 

of that spread (M for metastases). (14)  

Staging is a process that involves various evaluations, such as a clinical staging, 

known as cTNM, as well as a pathological staging, known as pTNM. Depending 

on the moment and the objective of this staging process, we can find several 

staging types. In consequence, it is important to note the differences between the 

clinical staging (cTNM), the pathology-based staging (pTNM) and the posttherapy 

and post neoadjuvant therapy staging (ycTNM and ypTNM): 
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• cTNM: The clinical staging rules that are applied in one localisation may 

differ from those applied in another localisation. This staging is dynamic 

and is being completed as advances in the diagnostic techniques are 

made. It collects information from the physical examination, imaging 

studies and endoscopic evaluations.  

• pTNM: Pathological staging is based on the analysis of samples from 

surgical resection of the primary tumour and regional lymphadenectomy. 

This staging provides information about histological items as well as on the 

resection margins status and the number of lymph nodes involved by 

tumour. Usually, it also gives information about biological and genetic 

markers.(15) 

• ycTNM and ypTNM: These stagings are performed in those patients 

already treated with systemic therapy and/or radiotherapy as an initial 

component of a treatment or in neoadjuvant treatment prior to surgery. 

They can trigger important changes, weather in terms of tumour 

regression, number of affected lymph nodes or metastases. (16) 

Every localisation of HNSCC has its own TNM description based on the anatomy 

of each region and it can be found in the AJCC Staging Manual, 8th edition. (17) 

Another important feature we must consider when we are staging in pathology 

(pTNM) is the histological grade. It represents the level of resemblance between 

the tumour cells with the original tissue. In conventional squamous cell 

carcinomas, the histological grade is a prognostic marker and the AJCC 

recommends grading them taking either the most prevalent grade or the highest 

one depending on the pathologist’s evaluation. Three grades are recognised by 

the World Health Organisation (7,18): 

• G1: Well differentiated 

• G2: Moderately differentiated 

• G3: Poorly differentiated 
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AJCC/UICC STAGING MANUAL RELATED FACTORS AND MAJOR 

CHANGES OF THE 8TH EDITION. 

Thanks to the incessant investigation, the TNM undergoes revisions and adds 

new factors related with clinical practice or prognostic features found in 

institutional studies all over the world. Some examples that TNM gathers are: 

A. Demographic factors: Basic and inherent factors to the patient such as 

biological sex, age, ethnicity, family history of head and neck cancer, socio-

economic status, and lifestyle habits such as alcohol or tobacco use are 

factors with prognostic impact. These factors must be always investigated. 

Another very important data in relation to the therapeutic options and 

prognosis is the patient's comorbidity status. (13) The AJCC strongly 

recommends reporting performance clinical status using the Eastern 

Cooperative Oncology Group (ECOG), Zubrod, or Karnofsky performance 

measures. (17) 

B. Pathology-based factors: When the tumour and/or lymph nodes have 

been surgically removed, characteristics of the tumour such as size, 

volume, depth of invasion (DOI), thickness, histological subtype, 

microscopic invasion pattern, existence of perineural and/or 

lymphovascular invasion, and histological degree of differentiation must be 

evaluated and collected given their well-known prognostic effects. A new 

item included in this latest update is the extranodal extension (ENE). It was 

already known to have prognostic value but now it is an upstaging feature. 

(11,13) ENE will be explained more extensively in the corresponding 

chapter. 

C. Biological factors: Two special cases must be considered due to their 

differences in behaviour, treatment, and prognosis: 

a. VPH-related oropharyngeal squamous cell carcinoma: Apart 

from alcohol and tobacco, some oropharyngeal squamous cell 

carcinomas are related to HPV infection. Oropharyngeal squamous 

carcinomas associated with HPV have become a group apart from 
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those unrelated to HPV infection due to different biological, 

therapeutic, and prognostic characteristics. (1,19,20) The 

expression of p16 is associated with HPV infection and it have been 

related to a better prognosis in patients. However, these patients 

are still treated with the same therapeutic scheme. (19) In the last 

TNM edition, the need to evaluate certain features such as ENE in 

HPV-related oropharyngeal cancer has been removed, given the 

differences in prognosis. (20) 

b. Nasopharyngeal cancer: The latest WHO’s update about HNC 

made in 2018, defined three types of nasopharyngeal cancer: (7) 

i. Squamous cell carcinoma 

ii. Non-keratinizing carcinoma (differentiated or 

undifferentiated) 

iii. Basaloid squamous cell carcinoma.  

EBV is generally found in the non-keratinizing forms while 

keratinizing forms are strongly related with tobacco and alcohol 

consumption. This group of cancer, independently of the subtype, 

is primary managed with radiotherapy and chemotherapy. The 

surgery is used in cases of chemoradioresistance and those with 

local tumour recurrences. (21) 

Due to these differences in prognosis and treatment pointed by the AJCC, 

the nasopharyngeal and HPV-related oropharyngeal cancer will be 

excluded from this protocol. 

D. N staging: One of the most important changes introduced by the AJCC is 

the modification of the N staging. For the first time, different criteria have 

been established for N, clinically and pathologically, according to its 

localisation. This new method of defining the N component breaks the 

classic unimodal scheme, which classified lymph nodes in all areas of the 

head and neck in the same way (17) 
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TREATMENT OF HEAD AND NECK SQUAMOUS CELL CARCINOMAS 

(HNSCC) 

 A multidisciplinary team composed of otorhinolaryngologists, maxillofacial 

surgeons, plastic surgeons, radiotherapy oncologists, medical oncologists, 

pathologists, radiologists, and nuclear medicine specialists must manage 

HNSCC. The collaboration of these professionals in addressing the HNC’s patient 

increases the therapeutic options and improves the life quality of the patients. 

(19) 

The treatment of the HNSCC must be individualized considering factors such as 

age, stage, performance status, concomitant diseases, and the patient’s decision 

about the therapeutical options. In Catalonia, there is a standard HNC treatment 

protocol elaborated by the Institut Català d’Oncologia (ICO) for use in all public 

centres. The recommendations depends on the localisation and may be found on 

the ICO-ICS praxis document. (19) A summary of the treatment 

recommendations for HNSCC (non-HPV/EBV-related) is presented in table 1. 

An important part of the treatment is the regional lymphadenectomy. According 

to the definition of American Head and Neck Society (AHNS) the 

“lymphadenectomy or neck dissection refers to the removal of lymph nodes and 

surrounding tissue from the neck for the purpose of cancer treatment.” (22) This 

is a procedure usually used in Stage III and IV when the lymph nodes are affected. 

This procedure is selective depending on the sublevel.  

Every HNC localisation is associated with a risk for a spread to certain lymph 

nodes level depending on lymphatic drainage. According to the AJCC, for an 

adequate pathological staging of the lymphatic metastatic disease component, 

the cervical lymphadenectomy must include 15 or more regional nodes (check 

the figure 2 of head and neck lymphatic regions) in a patient who has not been 

previously treated. If the neck dissection contains less than 15 nodes and these 

are tumour-free, pN0 is established. (23) Table 2 and figure 2 define the 

anatomical localisations and boundaries of the head and neck regional lymph 

nodes levels. 
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Stage 0 Tis N0 M0 • Open surgery 

• Laser Surgery 

• Radical radiotherapy  

Stage I T1 N0 M0 

Stage II T2 N0 M0 

Stage III T3 N0 M0 Multimodal treatments: 

• Radical surgery ± cervical 

lymphadenectomy (if N>0) ± 

radiotherapy ± chemotherapy (if 

there is a major risk factor) 

• Radiotherapy and 

chemotherapy  

 

T1 N1 M0 

T2 N1 M0 

T3 N1 M0 

Stage IVa T4a N0 M0 

T4a N1 M0 

T1 N2 M0 

T2 N2 M0 

T3 N2 M0 

T4a N2 M0 

Stage IVb T4b Any N M0 

Any T N3 M0 

Stage IVc Any T Any N M1 Palliative chemotherapy ± palliative 

radiotherapy 

Table 1: Schematic summary of treatment depending on stage in head and neck squamous cell 

carcinomas. (T= tumour size, N=metastatic disease in lymph nodes, M= metastases.)  A summary 

of (19) 

Lymph node group Localisation risk. These nodes are at greatest risk for 

harbouring metastases from cancers arising from: 

Submental (sublevel 

IA) 

 

 

• Floor of oral cavity 

• Anterior oral tongue 

• Anterior mandibular alveolar ridge 

• Lower lip 
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Submandibular  

(sublevel IB) 

• Oral cavity 

• Anterior nasal cavity 

• Skin 

• Soft tissue structures of the midface 

• Submandibular gland 

Upper Jugular  

(sublevels IIA and 

IIB) 

• Oral cavity 

• Nasal cavity 

• Nasopharynx 

• Oropharynx 

• Hypopharynx 

• Larynx 

• Parotid gland 

Middle Jugular (level 

III) 

• Oral cavity 

• Nasopharynx 

• Oropharynx 

• Hypopharynx 

• Larynx 

Lower Jugular (level 

IV) 

• Hypopharynx 

• Thyroid 

• Cervical oesophagus 

• Larynx 

Posterior Triangle 

(sublevels VA and 

VB) 

• Nasopharynx 

• Oropharynx 

• Cutaneous structures of the posterior scalp and neck. 

Anterior 

Compartment (level 

VI) 

• Thyroid gland 

• Glottic and subglottic larynx 

• Apex of the piriform sinus 

• Cervical oesophagus. 

Superior Mediastinal 

(level VII) 

• Thyroid  

• Oesophagus 

Table 2:  Lymph node groups found within the seven levels and sublevels of the neck and their 

HNC metastatic disease localisation risk. Adapted of (17) 
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Figure 2: Schematic drawing of the 

localisation of the lymph node levels 

in the neck as described in Table 2. 

(17) 

 

 

 

 

 

 

 

An important peculiarity of the head and neck lymphatic drainage has been 

pointed out in the AJCC Staging Manual. In those cases where there is a previous 

thyroid related surgery or neck radiotherapy, it is important to take into account 

that the lymphatic drainage may be altered and abnormal patterns of lymphatic 

metastatic disease of the HNSCC can be found (17).  

The posttreatment follow-up is an essential part of the treatment process. Surgical 

or non-surgical modality and the effect is well standardized depending on the 

stage, treatment, and the prognostic factors of the tumour. In general lines, the 

follow-up consists of imaging techniques such as CT scan or MRI, blood analysis 

and physical examinations. During the first two years, patients undergo 

examination every three months and after that period, once every four to six 

months for the next five years. These visits are carried out by the oncologist 

and/or otorhinolaryngologist in order to detect recurrences or distant metastases. 

(19) Depending on the risk factors, the follow-up scheme may be altered. 
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EXTRANODAL EXTENSION: A NEW PROGNOSTIC TOOL 

Metastatic disease of the cervical lymph nodes is known to be a factor with a very 

high predictive value (especially in cancers associated with alcohol and tobacco). 

Therefore, it is mandatory to investigate this marker given its prognostic influence 

(17). Due to its importance in this study and its technical implications, the 

extranodal extension will be explained further in the following section. 

The AJCC/UICC Staging Manual has always collected data related to cervical 

lymph nodes such as region, size, laterality and number of affected lymph nodes. 

The extranodal extension, known as ENE, has recently been incorporated into the 

8th edition of the manual. Previously, it was known as extracapsular extension 

(ECE) or extracapsular spread (ECS) among other names, but for the first time all 

the terms used for extension beyond the limits of the lymph node have been 

unified into ENE. Now, it is mandatory to be included in the final pathological 

report since there are studies that highlight its prognostic and therapeutic 

implications. This 8th edition staging manual for HNC contains this major change 

as a category of the N factor in both clinical (cTNM) and pathological (pTNM) 

staging of non-HPV associated tumours. (11) 

Extranodal extension is defined in histopathological terms as extension of the 

metastatic carcinoma through the fibrous capsule of a lymph node to the 

surrounding connective tissue, with or without a reactive stromal reaction. Those 

tumours that reach the capsule and bulge it, without breaking or trespassing it, 

are NOT considered positive extranodal extension. Following the 

histopathological definition, the extent of ENE can be subdivided into two groups: 

• Macroscopic or major ENE or ENEma is defined by an extension that is visible 

to the naked eye or that passes > 2mm beyond the fibrous capsule of the node 

or a tumour deposit in soft tissue that has completely replaced the lymph node. 

• Microscopic or minor ENE or ENEmi, in contrast, is not visible to the naked 

eye and which is less than 2mm from the fibrous capsule. 
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Both subcategories are considered ENE positive (ENE +) in pTNM and the AJCC 

recommends they should be pointed out due to their scientific interest and 

possible implications to be evaluated in future editions. (17) 

ENEmi can only be identified by microscopic examination since there is no clinical 

or imaging method able to detect it with enough scientific evidence. In contrast, 

ENEma has been classified as clinically identifiably for clinical staging. These 

cases with unambiguous clinical evidence supported radiographically (but not if 

there is only suspicion on imaging) can be classified as ENE +. This clinical staging 

must gather certain unequivocal requirements such as one of the following 

(11,17): 

In previous editions, the categorization of the N stage was based on the size, the 

total number of affected lymph nodes and their laterality. With the incorporation 

of ENE as a prognostic marker in metastatic disease, a new category has been 

created for cases with an evident clinical ENE. In the pTNM certain stages are 

subdivided if there is ENE (+), establishing it as a clear upstaging marker. (13,17) 

These changes in the staging of the different localisations can be consulted in the 

AJCC Staging Manual (17) 

Some retrospective studies prior to the 8th edition of the manual, such as 

Shaw et al, Myers et al and Ferlito et al  (24–26) have observed an important 

influence of extracapsular extension (ECS) -now named ENE- on the prognosis 

of patients in terms of local recurrence and overall survival in oral cavity 

squamous cell carcinomas. Subset analysis of randomized data suggests that a 

change in treatment such as an intensification of postoperative radiotherapy 

could improve the poor prognosis inherent in ECS. These studies point out the 

• Skin involvement  

• Muscle invasion causing 

tethering  

• Fixity of the nodal mass 

• Involvement of a cranial nerve 

• Involvement of the brachial plexus 

• Involvement of the sympathetic trunk 

or the phrenic nerve 

 
Plus, the support of strong radiographic evidence of ENE (but not alone) 
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incidence of positive ENE at around 25%. There is a consensus about the 

prognostic relevance of the macroscopic ECS, but there is no consensus on the 

interpretation of the microscopic ECS data. 

Some other studies also prior to the 8th edition ENE standardization like Woolgar 

et. al  (27) have tried to compare macro and micro ECS. The result of these 

reviews is that there are differences in prognosis regarding macro ECS versus 

micro ECS. Some studies found that macro ECS has a good association with the 

final prognostic while ECS micro does not, and others that do not find significant 

differences between both entities. (28) 

It is important to highlight that some studies such the ones carried out by Lango 

et al. and Luchini et al. (29,30) have described ENE as a risk factor for local 

recurrences, distant metastases, and cancer-related mortality in other 

localisations of the body like the prostate or the thyroid gland. Because of that 

fact, it is important to investigate further of implications of ENE in HNSCC with the 

incidence of distant metastases. 

PULMONARY METASTASIS: A POOR PROGNOSTIC MARKER 

The head and neck’s area is one localisation with a high rate of metastatic disease 

at the time of diagnosis. When we speak about the prognosis of these tumours, 

we refer to the conjunction of various factors with studied prognostic value such 

as the stage of the disease, locoregional recurrence and/or presence of distant 

metastases. These distant metastases (DM) in HNSCC have an incidence up to 

10% when the cancer is initially diagnosed and an additional incidence of 20-30% 

that will develop during the natural history of the disease. Distant metastases in 

another tissue or organ, or non-regional lymph nodes are called M1 and its 

presence results in a poor prognosis with a median overall survival of 10 months. 

Even though, thanks to advances in tumour biology, metastases pathophysiology, 

diagnostic techniques, therapies, and patient follow-up, some cases in which 

metastatic disease could be resected, it is possible to achieve the curation. (31) 

As already mentioned, up to 10% of patients have distant metastases at the time 

of diagnosis. Moreover, a non-negligible part of patients will develop metastases 
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during the treatment of the primary tumour. It is reliably known that in the early 

stages of the disease (T1-2, N0), the main problem is the control of locoregional 

recurrences. Although, the risk of DM is low in these cases, carcinomas with 

aggressive biology must be considered as possible cases with DM. In those 

locally advanced cases (stage III-IVa-b, cM0) the problem of DM becomes the 

main point that can obscure the prognosis. (32) 

Distant metastases are closely related to some factors concerning the staging of 

the tumour as: 

• The size of the primary tumour is the most important indicative factor about 

aggressiveness. 

• The nasopharyngeal, hypopharyngeal, laryngeal, oropharyngeal and 

supraglottic localisations of the tumour indicate a greater tendency to 

lymphatic invasion given the rich lymphatic drainage. This fact correlates 

with a higher percentage of lymphatic metastases compared to other 

localisations. The presence of a single positive node can lower the survival 

rate by almost 50%. The DM without nodal involvement is very rare.  (33) 

The distant tumour spread can happen in the following ways: 

• Through hematogenous spread, it can reach other organs at a distance 

from the primary tumour (lung, bone, liver, etc.) 

• Following the lymphatic drainage, it can reach other lymphatic regions 

such as mediastinal, abdominal, or axillary nodes, although it is less 

frequent. (32) 

In general, the incidence of DM in HNSCC at the initial presentation is relatively 

low when compared with other types of cancer such as melanoma. Prevalences 

of 9.1%, 14.1% and 15.6% have been reported in patients with well (WHO grade 

1), moderately (WHO grade 2) and poorly differentiated (WHO grade 3) HNSCC, 

respectively. (34) The data about clinical incidence of DM fluctuate between 7 to 

23%, while the autopsy series report variations between 30 and 50% of metastatic 

findings. It is important to note that due to the heterogenicity of HNSCC, the 

incidence of DM may be influenced by variables such as tumour localisation, 
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stage at initial diagnosis, treatment modality and study population among other 

factors. (32,34) 

The lung has been described as the most typical and incident localisation of the 

DM in HNSCC, with 50-75% of cases. A 10-44% of DM are located in the bone 

and a 4-34% to the liver, among other less incident localisations. Within 9 months 

after treatment, almost half of DM are detected, 80% within two years, 90% within 

three years, and 99% within five years. Its existence is an unfavourable prognostic 

factor because 90% of patients die within 2 years after the discovery of the first 

metastasis. (32) So, as a summary of the inherent risk of the metastases, we can 

affirm that the great majority of DM tend to appear during the first three years 

after diagnosis. When these metastases exist, the chances of recovery are low 

with dramatic data regarding survival. 

There is only one study in the literature from Duprez. et al that compares the 

incidence of HNSCC metastases with the ENE factor and already hints at data 

that are favourable for its prognostic relevance. (34) However, this study was 

done before the 8th TNM’s edition, with an historical cohort from 1996 to 2015 of 

the Ghent University Hospital, Belgium. Multiple associations of metastases in 

different localisations with factors such as tumour size among many others were 

analysed, but ENEmi and ENEma differences were not studied. Although the 

sample size is high, the probability of bias is not negligible. During the 18 years of 

analysis, the treatments protocols have changed several times and, moreover, 

the study itself points to the need for more series to corroborate its findings.  

One of the main challenges to be faced during the follow-up of HNSCC patients 

is to differentiate between a pulmonary metastasis from the HNSCC and a 

pulmonary primary squamous cell carcinoma. (35) In general, the differential 

diagnosis is easy due to its presentation, but there are some cases where the 

distinction may be difficult. These cases represent a double dare in the clinical 

practice, and, at the histopathological level, there are no tools that can establish 

with a 100% certainty the origin of the squamous cell carcinoma. There are some 

studies that are already working on proteomic and immunohistochemical means 

to differentiate both entities. (36,37)  
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The TTF1 protein (Thyroid Transcription Factor 1) used to detect lung 

adenocarcinomas may be useful to distinguish between metastatic and primary 

lung squamous cell carcinomas. This marker is positive in around 1-17% of cases 

of a primary pulmonary squamous cell carcinoma. (38,39)  

In the clinical practice, an attempt is made to establish the diagnosis through a 

good medical anamnesis and physical examination, a pathological 

characterization of the tumour (localisation, size, immunohistochemistry, 

presence of affected lymph nodes), an imaging tests. Some of the clues used to 

differentiate between HNSCC’s metastasis and a primary pulmonary squamous 

carcinoma are summarised in table 3. (40,41) With all this process, a differential 

diagnosis between both entities is usually reached. 

Table 3: Clinical facts used to decide the source of the lesion. Table made with extracted data 

from (40,41) 

 In favour of primary 

pulmonary tumour 

In favour of HNSCC’s 

metastasis 

Stage of the HNSCC Stage I and II (without 

signs of local or regional 

recurrence) 

Stage III and IV 

Localisation of the lung 

lesion 

Central and upper lobes Peripheral and lower 

lobes and generally 

multiple 

Description of the lesion Spiky lesion Rounded shape lesion 

Number of lesions Generally, one Generally, multiple 

Interval between the 

diagnosis of the HNSCC 

and the lung lesion 

Longer than 3 years Shorter than 3 years 
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JUSTIFICATION 

HNC is a disease that, although not as prevalent and important as other types of 

cancer, has a very high mortality rate with a big impact on the quality of life and 

associated morbidity of patients. HNC is represented by many different 

histological types, but the squamous cell carcinoma type is the most prevalent 

one. This type has a high association with tobacco and alcohol, both very 

prevalent risk factors in our society. 

The staging of these tumours is key in the stratification of the patients according 

to their therapeutic options and prognosis. Therefore, all the factors associated 

with the staging process of the HNC also play a vital role when we classify patients 

as for the stage, the appropriate treatment they should receive and the post-

treatment follow-up. 

The TNM’s 8th edition includes some changes regarding the staging evidenced 

by many studies performed in centres worldwide. One of these major changes is 

the incorporation of ENE as an upstaging marker. The different versions of this 

same marker have been studied, and they have demonstrated its potential 

prognostic role in local recurrences and overall survival. Even though that 

prognostic power, there is no consensus on the implications of ENEma and 

ENEmi, and the AJCC itself is still in the process of collecting data. Furthermore, 

there is insufficient literature to establish the association of ENE as a risk factor of 

DM.  

The DM are a finding that dramatically reduces patient’s survival, since in most 

cases they will be tributary only to palliative treatment. It is therefore essential to 

have tools that identify those patients who, even though they do not have 

metastases at the initial diagnosis, may have higher risk to develop them.  They 

must be followed more closely or even may be necessary to change the sequence 

of treatment they should receive. 

In conclusion, it is necessary to study the association between extranodal 

extension and its subtypes -ENEmi and ENEma- with the incidence of pulmonary 

metastases. If its prognostic potential is demonstrated, this could help to establish 
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different follow-up schemes in those patients. Furthermore, this information will 

be useful for subsequent editions of the TNM given its scientific interest on the 

agenda. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                     HYPOTHESIS 

28 

 

HYPOTHESIS 

MAIN HYPOTHESIS 

The positive extranodal extension in metastatic head and neck squamous cell 

carcinomas (non-HPV related) is associated with higher incidence of pulmonary 

metastases. 

SECUNDARY HYPOTHESIS 

The major extranodal extension in head and neck squamous cell carcinomas 

(non-HPV related) is a marker of higher incidence of pulmonary metastases than 

the minor extranodal extension. 
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OBJECTIVES 

MAIN OBJECTIVE 

The main objective of this protocol is to search for an association between the 

cases of extranodal extension of head and neck’s metastatic squamous cell 

carcinoma and the incidence of pulmonary metastases. 

SECUNDARY OBJECTIVE 

As secondary and indirect objective, we want to analyse the next aspect: 

• Observe if there are differences between the cases with minor extranodal 

extension (minor ENE) and major extranodal extension (major ENE) in terms 

of incidence of pulmonary metastases. 
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SUBJECTS AND METHODS 

STUDY DESIGN 

This study is designed as a multicentre observational prospective cohort with 

three years of follow-up. The hospitals that will be involved in this study are: 

• Hospital Universitari Doctor Josep Trueta, as the coordinator hospital (Girona) 

• Hospital Germans Trias i Pujol (Barcelona) 

• Hospital Universitari Bellvitge (Barcelona) 

• Hospital Universitari Vall d’Hebron (Barcelona)  

• Hospital Universitari de Tarragona Joan XXIII (Tarragona) 

• Hospital Universitari de Lleida Arnau de Vilanova (Lleida) 

The minimum period of follow-up will be 3 years. 

One main researcher, in this case a pathologist, will be assigned in each hospital 

and will be trained to: 

• Analyse the pathological informs. 

• Revising the clinical histories. 

• Write down and save all the results of the hospital. 

• Communicate their results to the research manager. 

Other services such as medical oncology and otorhinolaryngology will be trained 

to involve the patients who fulfil the inclusion criteria and to deliver the necessary 

documentation to the patient. 

STUDY POPULATION 

The population of this study will be patients diagnosed with a HNSCC in the 

Catalan hospitals mentioned before, who undergo a surgical resection of the 

primary tumour plus a cervical lymphadenectomy. The patients must fulfil the 

inclusion criteria without having any exclusion criteria. 
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SUBJECTS SELECTION 

Table 4: Inclusion and exclusion criteria. 

SAMPLE 

SAMPLING METHOD 

A non-probabilistic consecutive sampling method will be performed, and the 

patients will be recruited in the mentioned hospitals. Patients will be revised to 

fulfil the inclusion criteria and none of the exclusion criteria stated above. All 

participants will be informed about the purpose of the study, and the information 

sheet and informed consent (ANNEX 1 and ANNEX 2) will be delivered. They 

only will be included in the study if they sign the IC and agree with the conditions. 

SAMPLE SIZE 

In the bibliography on this topic, we may find the following data: 

• The maximum incidence rate for lung metastases ranges from 20% to 30%. 

Thus, we will choose 25% as a reference measure. 

INCLUSION CRITERIA EXCLUSION CRITERIA 

• Diagnosis of HNC of any 

localisation with a 

pathological confirmation of 

squamous cell carcinoma cell 

type 

• Surgical treatment that 

includes a cervical 

lymphadenectomy 

• Older than 18 years 

• Patient treated of HNSCC in 

any of the public hospitals 

mentioned before 

• Signed informed consent 

• Diagnosis of HNC of any localisation with 

a pathological confirmation of any cell 

type except squamous cell carcinoma 

• Non-surgical treatment 

• Younger than 18 years 

• Patient not treated in any of the public 

hospitals mentioned before 

• Not signed informed consent 

• HPV-related carcinoma and 

nasopharyngeal carcinoma 

• Synchronic primary pulmonary 

squamous cell carcinoma 

• HNSCC of unknown origin 
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• The difference between prevalence in the negative ENE groups as opposed to 

the positive ENE groups is 12 to 32%, respectively. Thus, we will choose a 

minimum relative risk of at least double or what would be an RR of 2. 

• For every 100 cases that are analysed, 25 cases are found to be ENE positive. 

Thus, we find a "non-exposed/exposed ratio" of 3. 

• Given the condition of a cohort study, we must accept up to a 10% probability 

of losses, even if the follow-up is by medical history.  

Accepting an alpha risk of 0.05 and a beta risk of 0.2 in a two-sided test, 50 

exposed subjects and 150 in the non-exposed subjects are necessary to 

recognize as statistically significant a relative risk greater than or equal to 2. A 

proportion in the non-exposed group has been estimated to be 0.25. It has been 

anticipated a drop-out rate of 10%. The POISSON approximation has been used 

through the Gramno Sample Size and Power Calculator. 

ESTIMATED TIME FOR SAMPLE RECRUITMENT 

According to non-official information of Hospital Universitari Doctor Josep Trueta, 

we estimate we would dispose of 30 patients per year who would be tributary of 

entering in our study. Since this is the only hospital in the province of Girona that 

realises the treatment of this patients and considering the population of reference, 

we have made an approximation of the patients that other hospitals would 

dispose. The approximate number of patients per year will be: 80 in Barcelona, 

14 in Lleida and 45 in Tarragona. To achieve the sample size, we will need 

approximately 15 months considering the approximated number of patients that 

may be recruited per year in the different hospitals. If the sample size is not 

achieved during this period, the recruitment time may be extended. 

STUDY CIRCUIT AND INFORMATION COLLECTION 

When a patient is diagnosed of a HNSCC (non-HPV related nor from a 

nasopharyngeal origin) and undergoes a surgical resection plus cervical 

lymphadenectomy, he or she will be proposed to enter this study when attending 

the first post-treatment visit. If after reading the information document (ANNEX 
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1), the patient agrees and signs the informed consent (ANNEX 2), a number will 

be assigned to him or her in order to anonymize the information in the study 

database. Then, during this first post-treatment visit, the clinical physician 

(oncologist or otorhinolaryngologist) will proceed to collect the clinical 

information in the “Clinical data collection form” (ANNEX 3). The main researcher 

of each hospital will fill the “Pathological data collection form” (ANNEX 4) and will 

revise all the data. In case some information is missing, the investigator will revise 

each case individually. This main researcher will be trained by the research 

manager to search in the clinical history at least once per year to detect the cases 

where a pulmonary metastasis is developed. The main researcher will add 

information to the study database. 

Figure 3: Study circuit summary 

Patient diagnosed with a HNSCC

Treated with a cervical lymphadenectomy 

If the patient fulfils the inclusion criteria

Ask to participate in the study

If the patient agrees and signs the informed consent, assign a number 
to the patient to anonyimise the information

Collect the data

• The clinical data will be collected during the visit by the physician

• The pathologic data will be gathered by the main investigator of the 
hospital

• Also this main researcher will revise the clincal history to record the 
development of a metastasis

Send the results to the database
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VARIABLES 

INDEPENDENT VARIABLE 

The independent variable of this study is the extranodal extension analysed by 

the pathology service. It is a dichotomous nominal qualitative variable. It will be 

expressed by “present” (ENE+) or “not present” (ENE-). This variable will have a 

further statistical analysis subdividing the positive ENE into ENEma and ENEmi 

subgroups.  

The “Sociedad Española de Anatomía Patológica” in collaboration with 

“International Academy of Pathology” (SEAP-IAS) standardises the procedure to 

analyse the surgical pieces of head and neck cancer tumour and lymph nodes 

removal. Every surgical piece must be analysed and an inform must be performed 

considering the obligatory information and also the recommendable one. The 

ENE is considered an obligatory feature to be analysed. The surgical piece of the 

cervical lymphadenectomy will follow the next analytical steps: 

1. It will be fixed in formaldehyde (10% buffered formaldehyde solution) 

during 24-48h before the analysis. 

2. The pathologist will search for the lymph nodes and will sample them in a 

cassette box. 

3. The cassette box will be paraffin-embedded and then the tissue will be 

sectioned (3) with a microtome and stained using haematoxylin and 

eosin. 

4. After the staining, the pathologist will analyse the lymph nodes individually 

with an optic microscope following the next categorisation rules for ENE: 

a. Metastatic extension of the squamous cell carcinoma through the 

fibrous capsule of a lymph node to the surrounding connective 

tissue, with or without a reactive stromal reaction. Following the 

histopathological definition, the extent of ENE can be subdivided 

into two groups, being both considered equally ENE positive: 

i. Macroscopic or major ENE or ENEma is defined by an 

extension that is visible to the pathologist's eye or that passes 
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>2mm beyond the fibrous capsule of the node or a deposit 

of soft tissue that has destroyed the normal architecture of 

the node. 

ii. Microscopic or minor ENE or ENEmi, in contrast, is that 

extension which is not visible to the pathologist's eye and 

which is restricted to ≤2mm from the fibrous capsule node’s 

limit. 

b. Those tumours that reach the capsule and bulge it without breaking 

or trespassing it are NOT considered positive extranodal extension. 

If none of the criteria mentioned above are present, the 

lymphadenectomy will be described as ENE negative. 

This variable will be extracted from the pathological inform of the cervical 

lymphadenectomy provided after the previously explained process. 

DEPENDENT VARIABLE 

The dependent variable of this study is the pulmonary metastases. It is a 

dichotomous nominal qualitative variable. It will be expressed by “present” (M1) 

or not “present” (M0) during the follow-up. 

During the follow-up, imaging tests such as CT or PET will be performed to screen 

for possible recurrences or DM. These tests can detect lung masses and allow an 

assessment of whether it is a metastasis from the HNSCC or a primary pulmonary 

cancer. In general basis a consensus is achieved, but some cases present a 

challenge for the final diagnosis because of its ambiguous presentation. Together 

with the possibility of performing a biopsy and the following clinical-radiological 

criteria set out in table 3 of the background, the interdisciplinary committee 

decides which of these cases are a pulmonary metastasis and how to proceed. 

The follow-up period will not be shorter than three years.  

Once per year after the treatment this possible outcome will be analysed in the 

clinical history by the main researcher of each hospital.  
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CO-VARIABLES 

AGE 

Age is a continuous quantitative variable expressed in years at the moment of the 

diagnosis, measured in one year-intervals since the 18 years old (age of majority). 

This variable will be collected from the ID card or another legal document. 

SEX 

Sex is a dichotomous nominal qualitative variable. It will be expressed in terms of 

“male” or “female”. This variable will be collected from the ID card or another 

legal document. 

ALCOHOL CONSUMPTION 

Alcohol consumption is high risk factor for the development of HNSCC. This is an 

ordinal qualitative variable that will be separated in four groups: 

1. Non-consumer  

2. Small consumption (in women <20g/day; in men <40g/day) 

3. Moderate consumption (in women 20-40g / day; in men 40-60g/day)  

4. High consumption (in women >40g/day; in men >60g/day) 

The alcohol consumption will be gathered from the clinical history or asking 

directly to the patient. 

TOBACCO CONSUMPTION 

Tobacco is the highest risk factor for HNSCC. This is a nominal qualitative 

variable. This variable will be separated in three groups: 

1. Non-smoker 

2. Ex-smoker  

3. Smoker (currently or in the 12 previous months to the diagnose) 

Tobacco consumption will be collected from the clinical history or asking directly 

to the patient. 
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PERFORMANCE STATUS 

Performance status is a measure of how well a person can carry on regular daily 

activities while living with cancer. It is ordinal qualitative variable. This variable will 

be stratified in the following groups: 

• Fully active, able to carry out all predisease activities without restriction 

(Karnofsky 90-100) 

• Restricted in physically strenuous activity but ambulatory and able to 

carry work of a light or sedentary nature. For example, light housework, 

office work (Karnofsky 70-80) 

• Ambulatory and capable of all self-care but unable to carry out any work 

activities. Up and about more than 50% of waking hours (Karnofsky 50-

60) 

• Capable of only limited self-care. Confined to bed or chair 50% or more 

of waking hours (Karnofsky 30—40) 

• Completely disabled. Cannot carry on self-care. Totally confined to bed 

(Karnofsky 10-20) 

The performance status will be extracted from the medical examination pre-

treatment. 

ANTECEDENT OF NECK SURGERY 

Antecedent of neck surgery is a possible producer of abnormal lymphatic pattern 

of metastatic disease. This is dichotomous nominal qualitative variable that will be 

expressed in terms of “yes” or “no”. This variable will be collected from the 

patients’ clinical history or asking directly to the patient. 

ANTECEDENT OF NECK RADIOTHERAPY 

Antecedent of neck radiotherapy is a possible producer of abnormal lymphatic 

pattern of metastatic disease. This is dichotomous nominal qualitative variable 

that will be expressed in terms of “yes” or “no”. This variable will be collected 

from the patients’ clinical history or asking directly to the patient. 
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HNSCC LOCALISATION 

HNSCC localisation is a nominal polytomous qualitative variable. This variable is 

divided in these possible localisations: 

 Lip 

 Oral cavity 

 Nasal cavity 

 Paranasal sinus 

 Oropharynx (p16-) 

 Hypopharynx 

 Supraglotis 

 Glottis 

 Subglottis 

HNSCC localisation will be collected from the pathological inform after the 

surgery. 

CLINICAL T CATEGORY 

The clinical categorisation of the T is a key step when we are clinically staging the 

patient with an image test. This feature is well-standardised in radiological 

services in Spain because they follow the AJCC staging manual adapted by the 

SERAM. Clinical T category is an ordinal polytomous qualitative variable. This 

variable is divided in four groups: 

1. T1 

2. T2 

3. T3 

4. T4 

The clinical T category will be extracted from the clinic-radiologic staging inform 

pre-treatment. 
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CLINICAL N CATEGORY 

The clinical categorisation of the N is another key step when we are clinically 

staging the patient with an image test. That feature is well-standardised in 

radiological services in Spain because they follow the AJCC staging manual 

adapted by the SERAM. Clinical N category is an ordinal polytomous qualitative 

variable. This variable is divided in three groups: 

1. N1 

2. N2 

3. N3 

The clinical N category will be extracted from the clinic-radiologic staging inform 

pre-treatment. 

PATHOLOGICAL T CATEGORY 

The pathological categorisation of the T is another key step when we are 

pathologically staging the patient with the pathological analysis. That feature is 

well-standardised in pathology services in Spain because they follow the AJCC 

staging manual adapted by the SEAP-IAS. Pathological T category is an ordinal 

polytomous qualitative variable. This variable is divided in four groups: 

1. T1 

2. T2 

3. T3 

4. T4 

The pathological T category will be extracted from the pathological report of the 

primary tumour.  

PATHOLOGICAL N CATEGORY 

The pathological categorisation of the N is another key step when we are 

pathologically staging the patient with the pathological analysis. That feature is 

well-standardised in pathology services in Spain because they follow the AJCC 
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staging manual adapted by the SEAP-IAS. Pathological N category is a ordinal 

polytomous qualitative variable. This variable is divided in three groups: 

1. N1 

2. N2 

3. N3 

The pathological N category will be extracted from the pathological report of the 

cervical lymphadenectomy.  

HISTOLOGICAL GRADE 

Histological grade is a reference of how well differentiated is the tumour in 

comparison with the original tissue. This evaluation of the tumour is globally used 

following the rules proposed by the WHO. Histological grade is an ordinal 

polytomous qualitative variable. This variable is divided in three groups: 

1. Well-differentiated 

2. Moderately differentiated 

3. Poorly differentiated 

Histological grade will be collected from the pathological report of the primary 

tumour. 

PERINEURAL INVASION 

Perineural invasion is defined as tumour cells within any of the three layers of the 

nerve sheath or, a tumour focus outside of the nerve with an involvement of at 

least 33% of the nerve's circumference. It is a prognostic marker for local 

recurrence and overall survival. That marker is globally evaluated following the 

rules stablished by the WHO. Perineural invasion is a dichotomous nominal 

qualitative variable. It will be expressed in terms of “present” or “not present”. 

This variable will be collected from the pathological staging inform of the surgery.  

LYMPHOVASCULAR INVASION 

Lymphovascular invasion is the spread of cancer cells into either a blood or 

lymphatic vessel. Once cancer cells are within a blood or lymphatic vessel, they 

can spread to other parts of the body. It is a prognostic marker for local 
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recurrence and overall survival. That marker is globally evaluated following the 

rules stablished by the WHO. Lymphovascular invasion is a dichotomous nominal 

qualitative variable. It will be expressed in terms of “yes present” or “not present”. 

This variable will be collected from the pathological staging inform of the surgery.  

NUMBER OF LYMPH NODES (IN CERVICAL LYMPHADENECTOMY) 

The number of nodes resected in a cervical lymphadenectomy is a quality marker 

of this procedure. The AJCC staging manual strongly recommend at least 15 

lymph nodes per neck segment, despite the manual accepts a lesser number for 

the N categorisation. Number of dissected lymph nodes is a dichotomous nominal 

qualitative variable. It will be expressed in two groups, one per a 

lymphadenectomy incluiding 15 or more lymph nodes and another for a 

lymphadenectomy of less than 15 lymph nodes. This variable will be collected 

from the pathological staging inform of the lymphadenectomy.  

NEOADJUVANT TREATMENT 

Neoadjuvant treatment is a treatment modality in which the patients receive some 

cycles of chemotherapy or radiotherapy to reduce the size of the tumour before 

surgical treatment. This procedure is well standardised and in Catalonia the 

treatment’s schemes of ICO head and neck management agreement, adapted 

from the American head and neck treatment guidelines are followed. Neoadjuvant 

treatment is a dichotomous nominal qualitative variable. It will be expressed in 

terms of “yes” or “no”. This variable will be collected from the patient’s clinical 

history. 

ADJUVANT TREATMENT 

Adjuvant treatment is a treatment modality in which patients receive 

chemotherapy and/or radiotherapy after surgery if high risk factors are present, 

in order to increase the survival rate. This procedure is well standardised in 

Catalonia, where the treatment’s schemes of ICO head and neck management 

agreement, adapted from the American guidelines are followed.  Adjuvant 

treatment is a dichotomous nominal qualitative variable. It will be expressed in 

terms of “yes” or “no”. This variable will be collected from the patient’s clinical 

history. 
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STATISTICAL ANALYSIS 

The statistical analysis will be carried out by a professional statistician hired 

specifically for this period of the study. This specialist will not have access to the 

name or personal data of the patients in the study since they will be anonymized 

under random numbers. 

The results will be considered statistically significant when the value of p is less 

than 0.05 with a confidence interval of 95%. 

DESCRIPTIVE ANALYSIS 

In each of the subcohorts (A: patients with HNSCC treated with cervical 

lymphadenectomy, with negative ENE; B: patients with HNSCC treated with 

cervical lymphadenectomy, with positive ENE) (ENE-/ENE+) we will summarize 

with the appearance in three years of follow-up of pulmonary metastases 

(pulmonary metastases during the follow-up yes/no) in a contingency table. 

In subcohort B we will define two subgroups (B1: ENEma; B2: ENEmi) depending 

on whether they have major or minor extranodal extension, respectively. 

The quantitative co-variable of age will be summarized using means (standard 

deviations), again stratifying by independent variable groups. 

The dependent variable and the qualitative co-variables will be summarized by 

proportions, stratifying them by the groups of the independent variable. 

 We will stratify these analyses by the co-variables. 

BIVARIATE ANALYSIS 

We will compare the two groups of the independent variable (subcohorts A and 

B) between the two groups of the dependent variable (pulmonary metastases 

during the follow-up yes/no) with Chi-square and the Fisher exact test. 
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We will contrast the proportion of the nominal qualitative co-variables and the 

polytomous qualitative co-variables by the groups of the independent variable 

with Chi-square. We will contrast the proportion of the ordinal qualitative 

covariables by the groups of the independent variable with Chi-square. 

We will contrast the difference of means and medians for the quantitative 

covariable of age, between the independent groups by the t-Student and the U of 

Mann-Whitney. 

MULTIVARIATE ANALYSIS 

We will assess the association between the dependent variable (pulmonary 

metastases during the follow-up yes/no) and the independent variable (ENE-

/ENE+) adjusting for the covariables with a Cox regression. With this test we will 

consider the time between the independent variable and the outcome. 

We will assess the association between the two subgroups of the ENE+ 

(ENEma/ENEmi) independent variable with a stratified Cox regression, also 

adjusted for the covariables. 
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LEGAL AND ETHICAL ASPECTS 

This study will be firstly submitted to the Clinical Research Ethics Committee 

(CEIC, “Comitè Ètic de Investigació Clínica”) from Hospital Universitari Doctor 

Josep Trueta and may be initiated only after receiving their approval. 

All the personal data from the patients included at the study database will be 

confidential and their anonymity will be preserved, according the “Ley Orgánica 

15/1999, de 13 de diciembre, de Protección de Datos de Carácter Personal” and 

the last adaptation “Real Decreto-ley 5/2018, de 27 de julio, de medidas urgentes 

para la adaptación del Derecho español a la normativa de la Unión Europea en 

materia de protección de datos.” 

All the participants will be given the information sheet (ANNEX 1) and they will be 

asked to sign the informed consent (ANNEX 2) to be included in the study as 

stated on the “Ley 41/2002 Básica reguladora de la autonomía del paciente y de 

derechos y obligaciones en materia de información y documentación clínica.” 

Participants have the right to withdraw at any time without consequences.  

This study will consider at all time the basic principles of medical ethics. The 

principle of patient autonomy will be always respected since it involves voluntary 

participation after signing an informed document and with the right of withdrawal 

if the patient so wishes. The objective of this study is to provide essential 

information for the follow-up of patients and increase overall survival, therefore, 

this study is governed by the principle of beneficence. Even so, to obtain this 

benefit, no harm will be caused to the patient, excluding the possibility of 

maleficence given the observational nature of the study. All patients who meet 

the inclusion criteria and none for exclusion and want to participate may enter the 

study, respecting the principle of justice. 

The whole research team will have to declare no interests’ conflicts and to publish 

the results whether they are negative or positive. 
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STRENGTHS AND LIMITATIONS 

LIMITATIONS 

About the methodological aspects of this study: 

• The consecutive non-probabilistic sampling method that will be used for this 

study could develop a selection bias. However, this bias cannot be avoided 

due to the fact that the target population has to gather special characteristics 

to fulfil the inclusion criteria and avoid all of the exclusion criteria.  

• The observational study design without randomization of the subjects in 

different categories of the independent variable may develop a confusion bias 

if there is an unexpected non-controlled co-variable.  

• The prospective cohort design could lead us to a possible loss of participants, 

mainly because they may change the follow-up centre, they may die during 

the process or they may withdrawal while we are collecting data. 

Regarding the technical aspects of this study: 

• The recognition of pulmonary metastases during the follow-up, as already 

been discussed, may become a challenge in some specific cases, but with the 

information discussed previously, this challenge may be solved. 

STRENGTHS 

• This study is designed including multiple centres throughout the autonomous 

community of Catalonia. This fact implies that if the study results are 

significant, they could be more easily generalized. 

• As a prospective study design, we have the possibility of extending the patient 

recruitment period if, during it, we observe that the number of patients 

accessing the study is insufficient compared to the expected number. 

• By recruiting patients in centres of the same autonomous community, the 

treatment regimens are standardized, thus, it is easier to compare the cases 

within the study, eliminating a confounding factor such as receiving different 

treatments. 
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WORK PLAN AND CHRONOGRAM 

WORK PLAN 

The activities and stages of this study will be performed in the following order:  

I. STAGE 0-1: Design of the study (November 2020 – January 2021) 

i. Activity A: Bibliographic research about HNSCC. The research has 

been performed in books and PubMed publications.  

ii. Activity B: Protocol elaboration: objectives, hypothesis, variables, 

methodology and budget estimation. 

II. STAGE 2: CEIC approbation (February - March 2021) 

i. Activity C: The protocol will be delivered to CEIC ethical 

committee. 

ii. Activity D: The protocol will be sent to the director and head 

services of each hospitals in order to have their approval. 

III. STAGE 3: Personnel and formation (April – May 2021) 

i. Activity E: A main researcher (pathologist) will be appointed in 

each hospital. 

ii. Activity F: All the hospitals will receive the two formations from the 

research manager. 

IV. STAGE 4: Data collection and coordination meetings (June 2021- August 

2022) 

i. Activity G: During the expected 15 months of recruitment, the 

different hospitals will collect all the data of the patients involved 

and they will anonymize personal data. 

ii. Activity H: Three coordination meetings will be performed during 

the recruitment period. In the event that the recruitment does not 

progress as planned, a few more months may be added and the 

rest of the activities will be delayed depending on the required 

months.  

a. The first meeting in October 2021 

b. The second meeting in March 2022 
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c. The third and final meeting in August 2022 

V. STAGE 5: Follow-up period and outcomes gathering (August 2022 - 

August 2025) 

i. Activity I: For three years, from the moment the last patient enters 

the study, the cases will be monitored annually, and the required 

information will be collected. 

VI. STAGE 6: Data analysis, representation, and publication redaction 

(August 2025 - October 2025) 

i. Activity J: The statistical analysis will be performed by the 

subcontracted statistician and the results will be represented 

graphically. (August 2025 - September 2025) 

ii. Activity K: The publication will be redacted with the information 

provided by the statistician in addition to the previous background 

information. (September 2025 – October 2025). 

VII. STAGE 7: Publication and dissemination (October 2025 – December 2025) 

i. Activity L: The results will be presented to the scientific societies 

of Oncology, Pathology, and Otorhinolaryngology of the country. 

ii. Activity M: The publication fee will be paid, and the study will be 

finally be published. 
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CHRONOGRAM 

Figure 4: Chronogram 
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BUDGET 

PERSONNEL 

The medical research team is part of personnel of the National Health System; 

therefore, no extra salary expenses are required. Although it is a multicentre 

study, all hospital coordinators and research teams are part of the National Health 

System and their salaries are within national budgets. Activities such as 

bibliographic research, data collection and publication, will be done by the 

research team, so it will not generate any extra-cosy in personnel ambit. 

The first extra cost in personnel salary is the statistician who does the statistical 

analysis. Thus, with an estimated cost of €35 / h and a statistical work of about 

200h, so about €7000 will be required. 

The second extra cost in personnel salary is the researcher manager during the 

recruitment. This external manager will be hired during the 15 months of 

recruitment to revise all the information and documental procedures every two 

weeks with all the hospitals. The external manager will also provide the two 

formations of explained in the next paragraph. Calculating about 60 hours per 

month with a price of €40/h and 15 months of work, about €36,000 will be 

necessary. 

MATERIALS AND FORMATION 

As it is an observational study protocol, the materials, procedures and reports 

that must be carried out during the study are part of the usual clinical practice 

and do not require any extra procedure. Therefore, these services are covered 

by the respective budgets of the hospital centres. 

Two training sessions will be given to each of the centres regarding the 

peculiarities of the protocol and information gathering. The first session will 

explain which patients should be offered entry to this study and the respective 

signing of documents; this session will be given to both Oncology and 

Otorhinolaryngology services. The second session will explain and unify how the 
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information should be collected and thus standardize the process; this training 

will be given in the respective centres and services involved. 

Considering the costs of travel and subsistence and the training session itself at 

around €600 per training and taking into account there are six centres involved, 

for two sessions per centre, a cost of €7200 is estimated. 

MEETINGS AND COORDINATION 

Every 5 months, a meeting of the principal investigators of each hospital will be 

held to point out the possible inconveniences that may arise in the data collection 

and coordinate the different centres to extend this data collection period if 

necessary. 

These meetings are estimated to have a cost of €300 per researcher at each 

centre in terms of travel and diet, as well as an extra budget for meeting room 

rental of about €500 per year, if necessary. Thus, it is estimated that the meetings 

together with the rental of the room are about €5,900. 

REVISION AND PUBLICATION 

The writing of the study and its publication sheet will be subjected to a 

grammatical revision in English by an external service. It is estimated that this 

process has a final cost of €500. The study publication fee is estimated to be 

around €2,000. 

Type of cost Description Unit cost Hours/unit Subtotal 

Personnel Research team Included in National Health 

System 

€0 

Statistician 35€/h 200h €7000 

Researcher manager 

during the recruitment 

40€/h 60h x 15 

months 

€36.000 

Materials Included in National Health System €0 

Formation Patient inclusion and 

documents 

€600 One per 

hospital (x6) 

€3600 
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Data collection protocol €600 One per 

hospital (x6) 

€ 3600 

Meetings Reunions of the main 

researchers of each 

hospital every 5 months 

€300 per 

researcher 

(x6 hospitals) 

Estimated 

three meeting 

in 15 months 

€5400 

Room rent Budget for possible 

room renting 

€500 of budget €500 

Grammatical 

revision 

External revision of 

grammar 

Estimated 

€500 

 €500 

Publication Publication fee Estimated 

€2000 

 €2000 

TOTAL BUDGET:  €58.600 

Table 5: Summary of the budget. 
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FEASIBILITY AND MEDICAL IMPACT 

MEDICAL TEAM 

Pathologists and clinical physicians such as otorhinolaryngologists, 

radiotherapists, radiologists, and oncologists, hired by the National Health System 

and the Institut Català de Salut (ICS), will compound the medical team in this 

study. Therefore, no additional doctors or nurses will be needed. The data 

collection will be performed during the normal scheme of follow-up. The 

pathological reports will be revised by the main researcher of each hospital (a 

pathologist). Also, the existence of pulmonary metastases will be reported by this 

main researcher.  

RESOURCES 

All the interventions that this study will analyse are already included in the normal 

clinical practice of a HNSCC treatment, so no extra material or health 

professionals will be required. The salaries of these professionals are already 

provided by the National Health System, except for the statistician’s and the 

research manager’s salaries. 

MEDICAL IMPACT OF THE STUDY 

HNSCC are a group of neoplasms that, despite having a low prevalence in the 

population, rank sixth in incidence as a group of cancer with high mortality rates. 

These data show the importance of carrying out research processes in order to 

obtain data regarding treatment and subsequent follow-up of these patients. The 

poorest prognostic data are undoubtedly the distant metastases, and within these, 

pulmonary metastases. This type of metastases reduces the survival to an 

average of ten months when they are diagnosed. If the hypotheses of this study 

turn out to be correct, the collected information will serve as an antechamber for 

future clinical trials. These trials may reveal new patterns of treatment and/or 

follow-up of HNSCC’s patients to increase their survival. In addition, we will not 

only obtain a clinical benefit but also a scientific benefit for the preparation of the 

next edition of the TNM that can change the prognostic vision of ENE and its 

subtypes. 
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ANNEX 1: INFORMATION SHEET 

Study title: Extranodal extension in head and neck squamous cell carcinomas as 

a risk factor for pulmonary metastases. 

This is an informative document about the study in which it is intended that you 

take part. This study has been approved by the CEIC. Please, carefully read the 

information below and consider whether you want to be part of this study 

voluntarily. If you have any doubts, ask the investigator to have them resolved. 

Participation: Participation in this study is completely voluntary. It is necessary 

that you understand that you can revoke your participation at any time in the 

process without consequences regarding your treatment or relationship with your 

healthcare provider. 

Description of the study: The aim of this study is to search for an association 

between extranodal extension in head and neck squamous cell carcinomas and 

pulmonary metastases. For this, this study will be carried out in different centres 

in Catalonia from April 1, 2021 with an estimated completion date of April 1, 2026 

and is observational in nature. 

Head and neck cancer is a type of cancer with a low incidence but high mortality, 

being the sixth in incidence as a group of cancer in Spain. The most frequent 

histological subtype within this group is the squamous cell carcinoma. 

Extranodal extension is a prognostic marker that is analysed in the pathological 

anatomy laboratory after excision of the regional lymph nodes 

(lymphadenectomy). This marker has shown its implications for local recurrence 

and overall survival, and in some other types of cancer in other localisations it has 

been shown to be a predictor of distant metastases. This marker has two subtypes 

called major and minor extranodal extension, ENEma and ENEmi respectively. 

We want to study their differences at the prognostic level in those patients with 

extranodal extension and its subtypes. 

The lung is the most frequent localisation for distant metastases in squamous cell 

carcinomas of the head and neck, being a complication with a very poor 
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prognosis. Most cases of lung metastases occur within the first two years. That is 

why after the initial treatment, patients are periodically monitored in search of 

these complications. Prognostic factors such as cancer stage or extranodal 

extension are used to establish risk ranges. 

Thus, our objective is to find an association between extranodal extension and its 

subtypes and pulmonary metastases in squamous cell carcinomas of the head 

and neck. 

Procedures during the study: If you decide to take part in this study, you will be 

included in a follow-up list in which epidemiological data such as age, habits, etc., 

clinical data such as diagnosis, the result of the treatment and data from the 

pathological anatomy report will be noted. The study will control once per year 

your medical status after treatment, keeping the usual follow-up schedules. 

Benefits: This study gives us the opportunity to obtain a double benefit: 

• On the one hand, to obtain important scientific data regarding the subtypes of 

extranodal extension and their prognostic differences. 

• On the other hand, the possibility of changing the treatment and/or follow-up 

schemes in cases with positive extranodal extension with the consequent 

impact on the survival of our patients. 

Possible risks: No risks or inconveniences are foreseen for participating in this 

study. This study is purely observational and the interventions that will be carried 

out are the interventions performed in the standard procedures of treatment and 

follow-up. 

Legal considerations: To ensure the compliment of Llei Orgànica de Protecció 

de Dades de Caràcter Personal (5/2018), the information gathered during this 

study will keep confidential and will only be used for investigation purposes. Your 

name or other identifying data regarding your persona will not appear in any 

report. Accomplishing the prevailing legislation, you have the right of being 

informed about the relevant data for your health that could be obtained from the 
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study. This information will be explained to you in the case you wanted to know 

it, but if you prefer not to know it, your decision will be respected. 

Economical compensation:  The participation in this study will carry no cost for 

you. There is no economical compensation for your participation. 

 

Thanks for reading carefully. Address your doubts or questions to your 

investigator. 
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ANNEX 2: INFORMED CONSENT FORMULARY 

Study title: Extranodal extension in head and neck squamous cell carcinomas as 

a risk factor for pulmonary metastases. 

Me, (name and surnames) ______________________________________ with ID 

number ________________ declare that:  

- I have read the information sheet that has been given to me and I will keep 

one copy of this consent and a copy of the information sheet. 

- I was able to ask questions and doubts about the study and they have been 

correctly answered.  

- I have received enough information about the characteristics of the study and 

the possible risks. 

- I have spoken to ____________________________________ (name and 

surname of the investigator).  

- I understand that my participation is voluntary.  

- I understand that I can withdraw my informed consent at any time, without the 

need of justifications and without any repercussion in my future medical care.  

I voluntarily agree and I give my consent to be included in the study. I agree to 

give the personal information needed to perform the study.  

 

  

 

Date:  

________________________________ 

 

Patient’s sign: 

 

 

 

-

________________________________

___ 

 

Date:  

________________________________ 

 

Investigator’s sign: 

 

 

 

-

________________________________

___ 
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ANNEX 3: CLINICAL DATA COLLECTION FORM 

Number of the patient: __________________________ 

Age: ___ 

Sex:  

 Male 

 Female 

Alcohol consumption: 

 Non-consumer  

 Small consumption (in women <20g/day; in men <40g/day) 

 Moderate consumption (in women 20-40g / day; in men 40-60g/day)  

 High consumption (in women >40g/day; in men >60g/day) 

Tobacco consumption: 

1. Non-smoker 

2. Ex-smoker  

3. Smoker (currently or in the 12 previous months to the diagnose) 

Performance status (before treatment): 

 Fully active, able to carry out all predisease activities without restriction 

(Karnofsky 90-100) 

 Restricted in physically strenuous activity but ambulatory and able to 

carry work of a light or sedentary nature. For example, light housework, 

office work (Karnofsky 70-80) 

 Ambulatory and capable of all self-care but unable to carry out any work 

activities. Up and about more than 50% of waking hours (Karnofsky 50-

60) 

 Capable of only limited self-care. Confined to bed or chair 50% or more 

of waking hours (Karnofsky 30—40) 

 Completely disabled. Cannot carry on self-care. Totally confined to bed 

(Karnofsky 10-20) 
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Previous neck surgery  

 Yes 

 No 

Previous radiotherapy on the neck: 

 Yes 

 No 

cT 

 T1 

 T2 

 T3 

 T4 

cN 

 N1 

 N2 

 N3 

 

Please, make sure all this information is correctly gathered 
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ANNEX 4: PATHOLOGICAL DATA COLLECTION FORM 

Pathology diagnose date: ________(month), __________(year) 

Number of the patient: __________________________ 

HNSCC localisation: 

 Lip 

 Oral cavity 

 Nasal cavity 

 Paranasal sinus 

 Oropharynx (p16-) 

 Hypopharynx 

 Supraglotis 

 Glottis 

 Subglottis 

Histological grade 

 Well-differentiated 

 Moderately differentiated 

 Poorly differentiated 

Extranodal extension in nodes: 

 ENE (+) 

o ENEma (+) 

o ENEmi (+) 

 ENE (-) 

Number of lymph nodes  

 ≥15 nodes 

 <15 nodes 
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pT 

 T1 

 T2 

 T3 

 T4 

pN 

 N1 

 N2 

 N3 

Perineural invasion of the primary tumour 

 Yes 

 No 

Lymphovascular invasion of the primary tumour 

 Yes 

 No 

Has the patient received a neoadjuvant treatment? 

 Yes 

 No 

Has the patient received or is still receiving adjuvant treatment after the 

surgery? 

 No 

 Yes, radiotherapy 

 Yes, chemotherapy 

 Yes, chemoradiotherapy 

Please, make sure all this information is correctly gathered. 

 


