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In adult cervicofacial pathology, carcinoma of unknown primary is defined as lymph-node metastasis the anatomic origin of which is not known at the time of initial management. It constitutes up to 5% of head and neck cancers. Presentation may suggest benign pathology, delaying and confusing oncologic treatment.

Diagnostic strategy in cervical lymph node with suspicion of neoplasia requires exhaustive work-up to diagnose malignancy and, in 45% to 80% of cases, depending on the series, to identify the primary site.

Histologic types comprise squamous cell carcinoma, thyroid carcinoma, adenocarcinoma, neuroendocrine carcinoma and undifferentiated carcinoma. Association is sometimes found with human papilloma virus or Epstein Barr virus, guiding treatment. The objective of the present study was to provide clinicians with the necessary diagnostic tools, based on the current state of clinical, imaging and pathologic knowledge, and to detail treatment options.

Introduction

Metastasis of unknown primary is defined as metastasis the anatomic origin of which is not known at the time of initial management [START_REF] Didolkar | Metastatic carcinomas from occult primary tumors. A study of 254 patients[END_REF]. In the head and neck region, it concerns lymph-node structures, and accounts for 1.5-5% of tumors [START_REF] Waltonen | Metastatic carcinoma of the neck of unknown primary origin: evolution and efficacy of the modern workup[END_REF][START_REF] Strojan | Contemporary management of lymph node metastases from an unknown primary to the neck: I. A review of diagnostic approaches[END_REF]. Rigor is needed to diagnose head and neck cancer of unknown primary (CUP).

When the work-up succeeds in identifying the primary site, the term "lymph-node metastasis without known primary" is inappropriate. Head and neck CUP is a diagnostic challenge, due to unusual presentation, delaying treatment [START_REF] Issing | Diagnosis and management of carcinoma of unknown primary in the head and neck. Eur Arch Oto-Rhino[END_REF][START_REF] Nguyen | Metastatic squamous cell carcinoma to cervical lymph nodes from unknown primary mucosal sites[END_REF], and liable to sow confusion leading to therapeutic error.

The present study aimed to review the literature on histologic type, diagnostic strategy and treatment options in cervical CUP.

Discussion

Histopathology of cervical CUP

Squamous cell carcinoma: general considerations

Squamous cell carcinoma accounts for 53% to 77% of cervical CUPs. The most frequent form is common squamous cell carcinoma, accounting for 58% of cases; the other 15% are variants: verrucous, papillary, spindle-cell, adenosquamous, undifferentiated or basaloid [START_REF] Issing | Diagnosis and management of carcinoma of unknown primary in the head and neck. Eur Arch Oto-Rhino[END_REF].

There would seem to be a link between human papillomavirus (HPV) and CUP. American series show up to 80% oropharyngeal primary locations on diagnostic work-up including robotic surgery, with up to 90% correlation between HPV and squamous cell CUP [START_REF] Keller | p16 Status, Pathologic and Clinical Characteristics, Biomolecular Signature, and Long Term Outcomes in Unknown Primary Carcinomas of the Head and Neck[END_REF][START_REF] Motz | Changes in Unknown Primary Squamous Cell Carcinoma of the Head and Neck at Initial Presentation in the Era of Human Papillomavirus[END_REF][START_REF] Fu | The role of transoral robotic surgery, transoral laser microsurgery, and lingual tonsillectomy in the identification of head and neck squamous cell carcinoma of unknown primary origin: a systematic review[END_REF]. However, results from published or forthcoming studies on primary rates or therapeutic de-escalation are to be interpreted with caution, due to the geographic variability of ENT HPV. The Papillophar study, conducted between 2009 and 2012 in 14 French hospitals, found only 27% association between HPV and oropharyngeal cancer, which was much lower than the American findings [START_REF] St Guily | Oropharyngeal cancer prognosis by tumour HPV status in France: The multicentric Papillophar study[END_REF]. In France, the prevalence of HPV in squamous cell CUP is not known.

One explanation for how oropharyngeal cancer takes the form of CUP concerns the histologic structure of tonsillar tissue, which is composed of lymphoid and epithelial tissue [START_REF] Perry | The specialised structure of crypt epithelium in the human palatine tonsil and its functional significance[END_REF]. The superficial epithelium in continuity with the mucosa of the oropharynx is strewn with crypts involved in the tonsillar immune function. During HPV infection with high oncogenic risk, the virus infecting the Malpighian epithelium basal cells induces tumor in the crypt floor. Tonsillar crypt epithelium lies on a discontinuous basal membrane bordered by intraepithelial blood vessels, enabling millimeter-sized tumors to metastize without acquiring the genetic alterations required for stromal invasion (thus, the term "in situ carcinoma" is inappropriate to tumor localized in the lingual or palatine tonsils) [START_REF] Black | Does pTis exist in HPV-driven tonsillar carcinomas? An ultrastructural review and examination of two cases[END_REF]. This poorly differentiated metastatic tissue migrates into the lymphatic system at an early stage, often accompanied by necrotic remodeling leading to metastatic cyst formation (figure 1).

Nasopharyngeal squamous cell carcinoma

Nasopharyngeal squamous cell carcinoma comprises keratinizing, non-keratinizing and basaloid forms. The non-keratinizing form is subdivided as differentiated and non-differentiated, and is almost systematically associated with Epstein Barr virus (EBV) [START_REF]Update From the 4th Edition of the World Health Organization Classification of Head and Neck Tumours: Nasopharynx[END_REF].

Squamous cell carcinoma associated with EBV should thus be seen as an occult nasopharyngeal primary [START_REF] Lydiatt | Head and Neck cancers-major changes in the American Joint Committee on cancer eighth edition cancer staging manual[END_REF].

What markers to screen for in squamous cell CUP?

Screening for association with HPV or EBV has been part of the CUP work-up procedure since the 2017 8 th edition of the American Joint Committee on Cancer (AJCC)'s Tumor Node Metastasis (TNM) classification (Tables 1,2, 3) [START_REF] Lydiatt | Head and Neck cancers-major changes in the American Joint Committee on cancer eighth edition cancer staging manual[END_REF]. This classifies unknown primaries associated with HPV as being of oropharyngeal origin and those associated with EBV as of nasopharyngeal origin, to guide treatment and notably to select target mucosa volumes in radiation therapy. The decision-tree shown in Figure 2 indicates the situations in which tests should be made according to the College of American Pathologists' guideline (Figure 2) [START_REF] Lewis | Human Papillomavirus Testing in Head and Neck Carcinomas: Guideline From the College of American Pathologists[END_REF].

Cystic metastasis of HPV-induced squamous cell carcinoma can be confirmed on lymph-node fine-needle biopsy by detection of: deoxyribonucleic acid (DNA) of high-risk HPV (HR-HPV) on polymerase chain reaction (PCR); HR-HPV DNA on in-situ hybridization (ISH); or E6/E7 ribonucleic acid (E6/E7 RNA) on ISH. Anti-p16 immunolabeling is insufficient on fine-needle biopsy material alone.

The HPV origin of metastasis in levels II or III of a non-keratinizing squamous cell carcinoma can be confirmed on the lymph-node resection specimen by screening for p16 protein alone: intense diffuse expression in >70% of cells on nuclear and cytoplasm labeling.

For keratinizing squamous cell carcinoma or adenopathies outside levels II and III, complementary HPVspecific testing (ISH or PCR) is required. Association with EBV is best screened for on ISH detection of Epstein-Barr-encoded RNA-1 (EBER1).

Differential diagnoses of p16+ squamous cell CUP without oropharyngeal primary

Cervical lymph-node metastases of cutaneous squamous cell carcinoma express p16 in 20% of cases, without association with HR-HPV [START_REF] Mcdowell | p16-positive lymph node metastases from cutaneous head and neck squamous cell carcinoma: No association with high-risk human papillomavirus or prognosis and implications for the workup of the unknown primary[END_REF][START_REF] Beadle | p16 expression in cutaneous squamous carcinomas with neck metastases: a potential pitfall in identifying unknown primaries of the head and neck[END_REF]. HPV-associated squamous cell carcinoma has been reported in the nasopharynx [START_REF] Maxwell | HPV-positive/p16positive/EBV-negative nasopharyngeal carcinoma in white North Americans[END_REF], oral cavity and larynx [START_REF] Ndiaye | HPV DNA, E6/E7 mRNA, and p16INK4a detection in head and neck cancers: a systematic review and meta-analysis[END_REF]. Whatever the primary site, spontaneous regression can result in the primary disappearing: i.e., authentic T0 on the TNM classification [START_REF] Ghosh | Management of patients with metastatic cancer of unknown primary[END_REF].

Differentiated thyroid carcinoma

Differentiated thyroid carcinoma mainly comprises papillary carcinoma, where lymph-node metastasis is more frequent than in the vesicular subtype. In the series of 167 papillary microcarcinomas reported by Garrel et al. [START_REF] Garrel | Cervical lymphadenopathies signaling thyroid microcarcinoma. Case study and review of the literature[END_REF], 4.4% of patients (n=15) showed lymph-node metastasis of a papillary carcinoma not seen on imaging. Diagnosis is confirmed by papillary cells detected on lymph-node aspiration biopsy or elevated thyroglobulin in the biopsy needle rinse liquid [START_REF] Grani | Thyroglobulin in lymph node fine-needle aspiration washout: a systematic review and meta-analysis of diagnostic accuracy[END_REF][START_REF] Costante | Diagnosis: Thyroglobulin in fine-needle aspirates-a clue to metastasis?[END_REF]. Thyroid medullary carcinoma should also be screened for; serum calcitonin assay is contributive, but needs to take account of a false-positive rate that was as high as 69% in some series [START_REF] Karanikas | Frequency and relevance of elevated calcitonin levels in patients with neoplastic and nonneoplastic thyroid disease and in healthy subjects[END_REF][START_REF] Vierhapper | Early diagnosis and curative therapy of medullary thyroid carcinoma by routine measurement of serum calcitonin in patients with thyroid disorders[END_REF].

Neuroendocrine carcinoma

Morphologic criteria associated with chromogranin A and synaptophysin expression suggest neuroendocrine carcinoma [START_REF] Bugat | Standards, Options et Recommandations 2002 pour la prise en charge des patients atteints de carcinomes de site primitif inconnu (rapport abrégé)[END_REF]. The most common head and neck location is the supraglottic larynx, where progression may be submucosal. Merkel carcinoma should be suspected in neuroendocrine carcinoma positive for cytokeratin 20, suggesting metastasis from an occult or spontaneously regressing cutaneous primary [START_REF] Wong | Merkel cell carcinoma[END_REF].

Salivary gland adenocarcinoma

In lymph-node metastasis of level I, II or III adenocarcinoma, a salivary gland primary should be investigated [START_REF] Trosman | Unknown primary mucoepidermoid carcinoma: diagnosis and treatment[END_REF].

Carcinoma of subclavicular origin

Cervical lymph-node metastasis involves a non-head and neck primary in almost 1% of cases, mainly adenocarcinoma. Locations in decreasing order of frequency comprise the breast, lung, kidney, testicle and uterus [START_REF] López | Cervical lymph node metastases from remote primary tumor sites[END_REF]. Tumor profiling is based on cytokeratin CK7 and CK20, identifying a group of possible primary sites, completed by immunohistochemistry [START_REF] Bugat | Standards, Options et Recommandations 2002 pour la prise en charge des patients atteints de carcinomes de site primitif inconnu (rapport abrégé)[END_REF].

Diagnostic procedure

Clinical assessment

The mean interval between discovery of a cervical mass and diagnosis of CUP ranges from 2 to 5 months [START_REF] Issing | Diagnosis and management of carcinoma of unknown primary in the head and neck. Eur Arch Oto-Rhino[END_REF][START_REF] Nguyen | Metastatic squamous cell carcinoma to cervical lymph nodes from unknown primary mucosal sites[END_REF]. The usual clinical presentation is of a cervical mass with 3-4 weeks' progression. In the series reported by Grau et al. [START_REF] Grau | Cervical lymph node metastases from unknown primary tumours. Results from a national survey by the Danish Society for Head and Neck Oncology[END_REF], this was the only symptom in 94% of cases (n=352); pain and weight-loss were found in only 9% and 7% of cases, respectively. The procedure in case of chronic or cyst-like cervical adenopathy was set out by the French Society of ENT guidelines of 2010 and 2018 [START_REF] Sforl | Adénopathies cervicales chroniques de l'adulte-Recommandation pour la pratique clinique[END_REF][START_REF] Sforl | Adénopathies cervicales d'allure kystique de l'adulte et de l'enfant-Recommandation pour la pratique clinique[END_REF], as shown in figure 3. The clinician's prime objective is to rule out neoplastic pathology by tracing history of cutaneous carcinoma with metastatic potential (squamous cell carcinoma, melanoma or Merkel carcinoma) or head and neck or thyroid primary. Particular attention should be paid to diagnosis of 2 nd branchial cleft cyst (tonsillar cyst); this is a thin-walled isolated anterolateral cervical mass with thick "milk chocolate" liquid on aspiration, without malignancy criteria on imaging. Revelation may be late, in adulthood, secondary to infection. After 40 years of age, such cysts should be considered metastatic unless proved otherwise [START_REF] Granström | The relationship between cervical cysts and tonsillar carcinoma in adults[END_REF][START_REF] Bradley | Branchial cleft cyst carcinoma: fact or fiction?[END_REF][START_REF] Goldenberg | Cystic lymph node metastasis in patients with head and neck cancer: An HPV-associated phenomenon[END_REF]. In Pietarinen-Runtti et al.'s series [START_REF] Pietarinen-Runtti | Cystic neck lesions: clinical, radiological and differential diagnostic considerations[END_REF] of 196 patients with radiologically benign 2 nd -cleft cysts, the rate of cystic metastasis of squamous cell carcinoma was 3.1% (n=6) and that of cystic metastasis of occult thyroid papillary carcinoma 0.5% (n=1). Cystic lymph nodes may also suggest a papillomavirus-induced primary in the oropharynx (palatine or lingual tonsils) [START_REF] Strojan | Contemporary management of lymph node metastases from an unknown primary to the neck: I. A review of diagnostic approaches[END_REF][START_REF] Regauer | Cystic lymph node metastases of squamous cell carcinoma of Waldeyer's ring origin[END_REF][START_REF] Verma | Cystic change in lymph nodes with metastatic squamous cell carcinoma[END_REF]. The location of the metastatic lymph node indicates the possible primary site (figure 4) [START_REF] Werner | Functional anatomy of the lymphatic drainage system of the upper aerodigestive tract and its role in metastasis of squamous cell carcinoma[END_REF]. Lymph-node levels mainly involved in cervical CUP are, in decreasing order of frequency, II, III and IV [START_REF] Grau | Cervical lymph node metastases from unknown primary tumours. Results from a national survey by the Danish Society for Head and Neck Oncology[END_REF]. Bilateral lymph-node metastasis suggests mid-line tumor: oral floor, nasopharynx, tongue base, larynx. Metastases of nasopharyngeal carcinoma are located mainly in levels IIb or V, and those of occult thyroid cancer mainly in level IV [START_REF] Garrel | Cervical lymphadenopathies signaling thyroid microcarcinoma. Case study and review of the literature[END_REF]. In case of level IV (left = Virchow-Troisier node) or Vb involvement, a digestive, pulmonary or mammary primitive is suggested [START_REF] Yeo | An analysis of non-head and neck primaries presenting to the neck lump clinic: our experience in two thousand nine hundred and six new patients[END_REF]. This distribution may, however, lead to confusion, as in 10-15% of cases lymph-node metastases of the oral cavity and oropharynx are located in level III or IV [START_REF] Lodder | Selective neck dissection for N0 and N1 oral cavity and oropharyngeal cancer: are skip metastases a real danger?[END_REF].

Computer tomography (CT) and magnetic resonance imaging (MRI)

Contrast-enhanced cervical CT from skull-base to clavicles coupled to thoracic CT is the reference imaging technique for extension assessment. Sensitivity is between 49% and 94% and specificity between 78% and 98% for lymph-node malignancy; the examination determines the anatomic situation in relation to neurovascular structures, and assesses extracapsular extension and presence of retropharyngeal or contralateral adenopathies [START_REF] Monnet | Cervical lymph nodes][END_REF]. MRI provides better tissue analysis for the skull base and palatine tonsils, which are the main sites for cervical CUP [START_REF] Rumboldt | Imaging in head and neck cancer[END_REF][START_REF] Ng | Nasopharyngeal carcinoma: MRI and CT assessment[END_REF]. However, MRI has not been shown to be more sensitive than CT to occult head and neck cancer [START_REF] Hermans | Imaging in cervical nodal metastases of unknown primary[END_REF].

Cytology

Lymph-node fine-needle aspiration, preferably under ultrasound control, is the first-line examination. The risk of disseminating cells along the way is negligible [START_REF] Layfield | Fine-needle aspiration in the diagnosis of head and neck lesions: a review and discussion of problems in differential diagnosis[END_REF]. It is an operator-dependent examination; for an experienced team, sensitivity is 83-97% and specificity 91-100% for metastatic cell detection [START_REF] Layfield | Fine-needle aspiration in the diagnosis of head and neck lesions: a review and discussion of problems in differential diagnosis[END_REF][START_REF] Pfeiffer | Minimal-invasive core needle biopsy of head and neck malignancies: clinical evaluation for radiation oncology[END_REF][START_REF] Flezar | Radiosensitivity of squamous cell carcinoma metastases to the neck assessed by immunocytochemical profiling of fine-needle aspiration biopsy cell specimens: a pilot study[END_REF].

Negative findings do not rule out metastatic lymph nodes, especially in case of cystic presentation, where the false-negative rate may be as high as 42% [START_REF] Gourin | Incidence of unsuspected metastases in lateral cervical cysts[END_REF]. Aspiration targeting the cyst walls enhances positivity [START_REF] Üstün | Cystic change in metastatic lymph nodes: A common diagnostic pitfall in fine-needle aspiration cytology[END_REF]. A simple means of confirming differentiated thyroid cancer is to assay thyroglobulin in the rinse liquid. Even in the absence of tumor cells, elevated thyroglobulin confirms neoplasia of thyroid origin [START_REF] Grani | Thyroglobulin in lymph node fine-needle aspiration washout: a systematic review and meta-analysis of diagnostic accuracy[END_REF][START_REF] Costante | Diagnosis: Thyroglobulin in fine-needle aspirates-a clue to metastasis?[END_REF]. Trocar biopsy may be considered in case of negative findings; the risk of dissemination is no more than 0.001% [START_REF] Shah | Tumour seeding after fine-needle aspiration and core biopsy of the head and neck--a systematic review[END_REF]. Partial lymph-node resection is not recommended due to risk of local complications and systemic dissemination [START_REF] Mcguirt | Significance of node biopsy before definitive treatment of cervical metastatic carcinoma[END_REF]. However, these techniques were reported to be harmless when complementary surgery and/or radiation therapy is performed for malignant pathology [START_REF] Ellis | Incisional or excisional neck-node biopsy before definitive radiotherapy, alone or followed by neck dissection[END_REF][START_REF] Robbins | The violated neck: cervical node biopsy prior to definitive treatment[END_REF].

Positron-emission tomography (PET)

18-fluorodeoxyglucose positron-emission tomography (18-FDG PET) is currently recommended in diagnostic work-up for cervical lymph-node metastasis. PET/PET-CT resolution encounters a limit for tumors less than 8-10mm [START_REF] Rumboldt | Imaging in head and neck cancer[END_REF][START_REF] Rusthoven | The role of fluorodeoxyglucose positron emission tomography in cervical lymph node metastases from an unknown primary tumor[END_REF]. The lympho-epithelial tissue of Waldeyer's ring and the salivary glands are physiological fixation sites for FDG, causing false positives. Hypermetabolic activity is detected at the surgical site up to 6 weeks after biopsy or tonsillectomy [START_REF] Boellaard | FDG PET/CT: EANM procedure guidelines for tumour imaging: version 2.0[END_REF]. PET coupled to CT (PET-CT) shows better diagnostic efficiency than PET alone, and is now the reference technique [START_REF] Waltonen | Metastatic carcinoma of the neck of unknown primary origin: evolution and efficacy of the modern workup[END_REF]. According to Miller [START_REF] Miller | Positron emission tomography in the management of unknown primary head and neck carcinoma[END_REF],

PET-CT detects 29% of primaries when CT and MRI proved negative; linking PET-CT to panendoscopy gave a detection rate of 45%. When the paired examination identified no primary, the tumor was identified during follow-up in fewer than 6% of cases. In the meta-analysis by Rusthoven et al. [START_REF] Rusthoven | The role of fluorodeoxyglucose positron emission tomography in cervical lymph node metastases from an unknown primary tumor[END_REF], including 16 studies (302 patients) between 1994 and 2003, detection of hypermetabolic activity gave false-positive rates of 39.3% in the palatine tonsils, 21% in the tongue base, and 8% in the hypopharynx. The examination identified unknown cervical lymph-node metastases in 15.9% of cases and remote distant metastases in 11.2%. The main problem with these studies and their findings lies in the definition of CUP, as inclusion criteria varied from physical examination alone to CT/MRI+panendoscopy preceding PET/PET-CT [START_REF] De Bree | The real additional value of FDG-PET in detecting the occult primary tumour in patients with cervical lymph node metastases of unknown primary tumour[END_REF].

The sensitivity of PET/PET-CT thus ranged from 27% to 87.5%, with positive predictive values ranging from 57% to 77% for primary detection [START_REF] Gutzeit | Unknown primary tumors: detection with dual-modality PET/CT--initial experience[END_REF][START_REF] Padovani | 18-FDG PET in the diagnosis of laterocervical metastases from occult carcinoma[END_REF][START_REF] Roh | Utility of combined (18)Ffluorodeoxyglucose-positron emission tomography and computed tomography in patients with cervical metastases from unknown primary tumors[END_REF].

Panendoscopy-tonsillectomy-biopsy

Sequential panendoscopy-tonsillectomy-biopsy is used for squamous cell CUP. Head and neck panendoscopy including nasopharyngeal endoscopy under general anesthesia is systematic. It screens for sometimes millimeter-sized submucosal lesions, notably in the tonsillar and tongue-base regions, with the help of finger palpation. If panendoscopy and PET-CT fail to guide biopsy, palatine tonsillectomy ipsilateral to the metastatic lymph node coupled to tongue-base biopsy is performed. The aim is to detect submucosal cancer or cancer in the palatine and lingual tonsil lymphoepithelial crypts; these sites account for up to 90% of unknown primaries emerging during follow-up [START_REF] Cianchetti | Diagnostic evaluation of squamous cell carcinoma metastatic to cervical lymph nodes from an unknown head and neck primary site[END_REF]. The interest of this surgical technique is to determine the optimal target volume in case radiation therapy is indicated, limiting radiation dose to other head and neck mucosa sites, and to improve post-treatment follow-up [START_REF] Hosni | Radiotherapy Characteristics and Outcomes for Head and Neck Carcinoma of Unknown Primary vs T1 Base-of-Tongue Carcinoma[END_REF][START_REF] Patel | Post-operative therapy following transoral robotic surgery for unknown primary cancers of the head and neck[END_REF]. Histologic analysis of tonsillar tissue should use fine slices every 2mm, to screen for sub-centimeter-sized tumors. Tonsillectomy ipsilateral to the metastatic lymph node provides between 18% and 44.6% detection of primaries [START_REF] Cianchetti | Diagnostic evaluation of squamous cell carcinoma metastatic to cervical lymph nodes from an unknown head and neck primary site[END_REF][START_REF] Haas | Diagnostic strategies in cervical carcinoma of an unknown primary (CUP). Eur Arch Oto-Rhino[END_REF][START_REF] Lapeyre | Cervical lymph node metastasis from an unknown primary: is a tonsillectomy necessary?[END_REF].

The variability of diagnostic efficiency between studies is due to differences in preoperative imaging, with varying use of CT and PET-CT. The diagnostic efficiency of palatine tonsillectomy is greater than that of deep biopsy: 29.5% versus 3.2% (p=0.0002) [START_REF] Waltonen | Tonsillectomy vs. deep tonsil biopsies in detecting occult tonsil tumors[END_REF]. A recent technique consists in transoral robotic-assisted or laser resection of tongue-base lymphoepithelial tissue. A literature review reported 80% primary detection when transoral palatine tonsillectomy was associated to lingual tonsillectomy; primaries were located in the lingual tonsils in 56% of cases [START_REF] Fu | The role of transoral robotic surgery, transoral laser microsurgery, and lingual tonsillectomy in the identification of head and neck squamous cell carcinoma of unknown primary origin: a systematic review[END_REF]. The usefulness of bilateral palatine tonsillectomy is a subject of discussion. Two studies reported respectively 10% (4/41) [START_REF] Koch | Oncologic rationale for bilateral tonsillectomy in head and neck squamous cell carcinoma of unknown primary source[END_REF] and 23% (5/22) [START_REF] Kothari | Role of tonsillectomy in the search for a squamous cell carcinoma from an unknown primary in the head and neck[END_REF] primary detection in the contralateral palatine tonsil. Bilateral palatine tonsillectomy has other interests: morbidity is low; it resolves clinicians' doubts in case of contralateral tonsillar fixation on follow-up PET-CT; and serendipitous discovery of synchronous primaries has been reported [START_REF] Rasband-Lindquist | Synchronous bilateral tonsillar squamous cell carcinoma related to human papillomavirus: Two case reports and a brief review of the literature[END_REF].

Lymph-node biopsy and neck dissection

Lymph nodes suspected of neoplasia or benign branchial cyst aspect on imaging should be checked histologically. The entire mass is resected, under general anesthesia if possible, to associate frozen-section biopsy and neck dissection in a single step in case of squamous cell carcinoma metastasis or tumor necessitating lymph-node surgery [START_REF] Sforl | Adénopathies cervicales chroniques de l'adulte-Recommandation pour la pratique clinique[END_REF]. In non-operable advanced stages, chemoradiotherapy may be proposed [START_REF]NCCN Guidelines Version 2.2017 Head and Neck Cancers n[END_REF].

TNM staging of squamous cell CUP

The 2017 update to the AJCC TNM classification [START_REF] Lydiatt | Head and Neck cancers-major changes in the American Joint Committee on cancer eighth edition cancer staging manual[END_REF] includes head and neck squamous cell carcinoma of unknown primary, distinguishing 3 entities. Forms associated with papillomavirus are of oropharyngeal origin, those associated with EBV of nasopharyngeal origin, and p16-EBV-forms cannot be assigned to any specific head and neck mucosal site (Tables 1,2, 3). The p16+ status is to be considered with caution, due to the differential diagnoses of oropharyngeal primaries, as seen above.

Treatment of head and neck CUP

General principles for adenocarcinoma, neuroendocrine carcinoma and undifferentiated of unknown primary

Neck dissection usually follows diagnosis on frozen section analysis if there are no subclavicular metastases and the lymph node is resectable.

In adenocarcinoma of suspected salivary gland origin (levels I, II, III), the problem is that the tumor is high grade, due to the lymph-node metastases, and resistant to radiation therapy. Initial neck dissection allows screening for a primary in the submaxillary and sublingual glands.

Panendoscopy should be associated to screen for accessory salivary gland lesions. If no primary is found, secondary parotidectomy is a good option [START_REF]NCCN Guidelines Version 2.2017 Head and Neck Cancers n[END_REF]. Postoperative adjuvant radiation therapy is implemented according to histologic findings.

In undifferentiated carcinoma of non-thyroid origin, EBV status determines therapy. EBV+ carcinoma is considered to be of nasopharyngeal origin (Table 2), treated by chemoradiotherapy. EBV-forms are treated as for squamous cell carcinoma. Neuroendocrine carcinoma suggestive of Merkel carcinoma on immunohistochemistry is treated by neck dissection associated to radiation therapy according to histologic findings, with dermatologic follow-up.

Treatment of squamous cell CUP: surgery

The diagnostic sequence for operable squamous cell CUP includes I-IV neck dissection. The procedure is adequate treatment for squamous cell carcinoma with N1 lymph node metastasis (previous 7 th edition AJCC TNM classification) without macroscopic capsule rupture, with or without HPV association, as adjuvant radiation therapy seems not to improve local control or overall survival [START_REF] Strojan | Contemporary management of lymph node metastases from an unknown primary to the neck: II. a review of therapeutic options[END_REF][START_REF] Strojan | Indications for radiotherapy after neck dissection[END_REF]. Discovery of the primary during diagnostic transoral surgery (palatine and/or lingual tonsillectomy) results in T1 classification, but is not enough to achieve oncologic margins. Purely surgical management requires completing resection with supplementary muscular margins: pharyngectomy including the middle pharyngeal constrictor for the palatine tonsil and the lingual muscle for the lingual tonsil. Including these margins in initial diagnostic surgery, however, increases morbidity and the risk of surgical complications. Complementary radiation therapy can be avoided only in case of satisfactory margins and no negative criteria on histology [START_REF]NCCN Guidelines Version 2.2017 Head and Neck Cancers n[END_REF].

Treatment of squamous cell CUP: radiation therapy

Conformational intensity-modulated radiation therapy (CIMRT) is now the technique of choice [START_REF] Kothari | Role of tonsillectomy in the search for a squamous cell carcinoma from an unknown primary in the head and neck[END_REF][START_REF] Frank | Intensity-modulated radiotherapy for cervical node squamous cell carcinoma metastases from unknown head-and-neck primary site: M. D. Anderson Cancer Center outcomes and patterns of failure[END_REF][START_REF] Nutting | Parotid-sparing intensity modulated versus conventional radiotherapy in head and neck cancer (PARSPORT): a phase 3 multicentre randomised controlled trial[END_REF]. Iganej [75] found an 81% rate (13/16) of local control in pN1 and pN2 without capsule rupture (AJCC TNM 7 th edition) de 81% (13/16) with surgery alone, versus 89% (8/9) with surgery and adjuvant radiation therapy in early stages (p=0.94). For stages N2b, N2c and N3 (AJCC TNM 7 th edition) and lymph node metastasis with capsule rupture, adjuvant radiation therapy provided better overall and specific survival than isolated surgery or isolated radiation therapy [START_REF] Wallace | Head and neck squamous cell carcinoma from an unknown primary site[END_REF]. None of these studies took account of HPV status. When tumor site is unknown, choice of uni-versus bi-lateral cervical radiation therapy cannot be guided with precision in unilateral metastasis. Ligey et al. [START_REF] Ligey | Impact of target volumes and radiation technique on loco-regional control and survival for patients with unilateral cervical lymph node metastases from an unknown primary[END_REF] found no difference in 5-year overall survival and locoregional control between uni-versus bi-lateral radiation therapy in a series of 95 patients. The Swedish study by Hemminki et al. [START_REF] Hemminki | Survival in cancer of unknown primary site: population-based analysis by site and histology[END_REF] suggested better locoregional control after bilateral than ipsilateral radiation therapy; this did not improve survival, and may be due to effective salvage radiation therapy and surgery in patients having undergone unilateral lymph-node radiation treatment. These retrospective data suggest that unilateral lymph-node radiation therapy is sufficient as a first step when involvement is not bilateral, histologic grade is favorable and EBV is negative [START_REF] Troussier | Target volumes in cervical lympadenopathies of unknown primary: toward a selective customized approach? On behalf of REFCOR[END_REF]. Irradiation of the mucosa reduces both subsequent emergence of the primary (estimated at 20% [START_REF] Grau | Cervical lymph node metastases from unknown primary tumours. Results from a national survey by the Danish Society for Head and Neck Oncology[END_REF]) and locoregional recurrence, but does not seem to improve survival [START_REF] Colletier | Postoperative radiation for squamous cell carcinoma metastatic to cervical lymph nodes from an unknown primary site: outcomes and patterns of failure[END_REF][START_REF] Erkal | Squamous cell carcinomas metastatic to cervical lymph nodes from an unknown head-and-neck mucosal site treated with radiation therapy alone or in combination with neck dissection[END_REF]. There are several protocols: extensive irradiation from nasopharynx to larynx, or more focalized on the oropharynx or nasopharynx; no superiority has been demonstrated, due to lack of therapeutic trials, but sequelae are greater after extensive radiation therapy. There are at present no guidelines for selective irradiation of mucosal sites in case of HPV or EBV association [START_REF] Lydiatt | Head and Neck cancers-major changes in the American Joint Committee on cancer eighth edition cancer staging manual[END_REF].

Treatment of squamous cell CUP: chemotherapy

No randomized trials in cervical CUP have shown benefit for chemotherapy. Indications are based on results for squamous cell carcinoma of known head and neck primary. Capsule rupture and positive margins on histology are of poor prognosis, and chemotherapy associated to postoperative radiation therapy may improve overall survival, recurrence-free survival and locoregional control [START_REF] Cooper | Postoperative concurrent radiotherapy and chemotherapy for high-risk squamous-cell carcinoma of the head and neck[END_REF].

Prognosis in squamous cell CUP

A recent American study, with 978 patients treated between 2010 and 2013, analyzed prognostic factors for CUP. Three-year survival in HPV-associated CUP (n=746) was 94.8%, compared to 80.3% in HPVnegative cases (n= 232). There was no difference in survival according to treatment modality in HPVassociated CUP. Isolated radiation therapy in cN2/N3 HPV-negative patients was associated with significantly poorer survival than multimodal chemoradiotherapy or surgery with chemoradiotherapy [START_REF] Cheraghlou | HPV status in unknown primary head and neck cancer: Prognosis and treatment outcomes[END_REF].

Conclusion

Head and neck carcinoma of unknown primary is a rare condition in which management has recently progressed with the demonstration of HPV or EBV association in some cases, impacting clinical presentation. In future, likely further studies will enable "therapeutic de-escalation" to be proposed, promising improved quality of life. Caution is, however, called for, and de-escalation should not be extended to CUP unassociated with HPV, at the risk of jeopardizing oncologic results. Morphologic analysis shows lymph node with cystic cavity [START_REF] Didolkar | Metastatic carcinomas from occult primary tumors. A study of 254 patients[END_REF] surrounded by poorly or nonkeratinized epithelial proliferation [START_REF] Waltonen | Metastatic carcinoma of the neck of unknown primary origin: evolution and efficacy of the modern workup[END_REF], comprising oval or slightly spindle-shaped cells with fuzzy cytoplasmic boundaries and high nucleo-cytoplasm ratio. 
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 1 Figure 1. Lymph-node metastasis from HPV-induced non-keratinizing squamous cell carcinoma. Hematoxylin-eosin staining; low magnification (Pr V. Costes)
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 234 Figure 2. Decision-tree for screening of HPV and EBER status
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  Thyroid primary (thyroglobulin assay)  Salivary primary  Non-epithelial histology (lymphoma, germ-cell tumor, melanoma, sarcoma) metastasis*cystic adenopathy induces false negatives on fine-needle aspiration biopsy that can provide false reassuranceCT: computer tomography; MRI: magnetic resonance imaging; H&N: head and neck; PET-CT: positron emission tomography coupled to CT TDM: Tomodensitométrie; IRM: imagerie par résonnance magnétique; VADS: voies aéro digestives supérieures; TEP-TDM: tomographie par émission de positon couplée à une tomodensitométrie

Figure 4 .

 4 Figure 4. Premiers échelons de drainage lymphatique par sites de la tête et du cou[START_REF] Werner | Functional anatomy of the lymphatic drainage system of the upper aerodigestive tract and its role in metastasis of squamous cell carcinoma[END_REF] 

Table 1 . HPV-associated oropharyngeal cancer of unknown primary: AJCC/UICC 2017 TNM classification.

 1 

	Tumor (T)			
	T0	No primary identified, but association to papillomavirus found in lymph
		node		
	Cervical lymph nodes (N)			
	Clinical classification (cN)	For patients managed without neck dissection	
	cNx	Lymph nodes cannot be assessed		
	cN0	No lymph-node metastasis		
	cN1	One or more ipsilateral lymph nodes, none larger than 6 cm	
	cN2	Contralateral or bilateral lymph nodes, none larger than 6 cm
	cN3	Lymph nodes larger than 6 cm		
	Pathological classification	For patients managed with neck dissection and histologic analysis
	(pN)			
	pNx	Lymph nodes cannot be assessed		
	pN0	No lymph-node metastasis		
	pN1	Metastasis in 4 or fewer lymph nodes	
	pN2	Metastasis in more than 4 lymph nodes	
	Distant metastasis (M)			
	MX	Distant metastasis not assessed		
	M0	No distant metastasis		
	M1	Distant metastasis		
	Prognostic stages			
	T	N	M	Stage
	T0	N1	M0	I
	T0	N2	M0	II
	T0	N3	M0	III
	T0	All N	M1	IV
	TNM: Tumor, Node, Metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for
	International Cancer Control; HPV: Human Papillomavirus		

Table 2 . Nasopharyngeal cancer of unknown primary: AJCC/UICC 2017 TNM classification.

 2 

	Tumor (T)			
	T0	No primary identified, but association to EBV found in lymph node	
	Cervical lymph			
	nodes (N)			
	Nx	Lymph nodes cannot be assessed		
	N0	No lymph-node metastasis		
	N1	Unilateral metastasis in cervical lymph node(s) and/or unilateral or bilateral metastasis
		in retropharyngeal lymph node(s), 6 cm or smaller in greatest dimension, above the
		caudal border of cricoid cartilage		
	N2	Bilateral metastasis in cervical lymph node(s), 6 cm or smaller in greatest dimension,
		above the caudal border of cricoid cartilage	
	N3	Unilateral or bilateral metastasis in cervical lymph node(s), larger than 6cm in greatest
		dimension, and/or extension below caudal border of cricoid cartilage	
	Distant			
	metastasis (M)			
	MX	Distant metastasis not assessed		
	M0	No distant metastasis		
	M1	Distant metastasis		
	Prognostic			
	stages			
	T	N	M	Stade
	T0	N1	M0	II
	T0	N2	M0	III
	T0	N3	M0	IV A
	T0	All N	M1	IV B
	TNM: Tumor, Node, Metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for
	International Cancer Control; EBV: Epstein-Barr Virus		

Table 3 . Head and neck squamous cell carcinoma of unknown primary, with HPV or EBV association: AJCC/UICC 2017 TNM classification.

 3 Capsule rupture on histology (ENEp) is classified as minor (ENEmi) for extension ≤ 2mm or major for >2mm. ENEmi and ENEma are considered ENE(+) in the pN classification Tumor, Node, Metastasis; AJCC: American Joint Committee on Cancer; UICC: Union for International Cancer Control; HPV: Human Papillomavirus; EBV: Epstein-Barr Virus; ENE: Extra-Nodal Extension (capsule rupture)

	Tumor (T)	
	T0	Primary tumor cannot be assessed
	Cervical lymph nodes(N)	
	Clinical classification (cN) For patients managed without neck dissection
	cNx	Lymph nodes cannot be assessed
	cN1	Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest
		dimension and ENEc(-)
	cN2a	Metastasis in a single ipsilateral lymph node, > 3cm, ≤ 6cm, ENEc (-)
	cN2b	Metastases in multiple ipsilateral lymph nodes, none larger than 6 cm in
		greatest dimension and ENEc (-)
	cN2c	Metastases in bilateral or contralateral lymph nodes, none larger than 6 cm in
		greatest dimension and ENEc (-)
	cN3a	Metastasis in a lymph node larger than 6 cm in greatest dimension and ENEc
		(-)
	cN3b	Metastasis in any node(s) and clinically overt ENEc (+)
	Clinical capsule rupture (ENEc) is defined by skin lesion, fixation to underlying muscular or vascular
	structures, clinical signs of neural involvement (cranial nerve(s), brachial plexus, phrenic nerve,
	sympathetic nerve trunk)	
	Pathological classification	For patients managed with neck dissection and histologic analysis
	(pN)	
	pNx	Lymph nodes cannot be assessed
	pN0	No lymph-node metastasis
	pN1	Ipsilateral lymph node metastasis ≤ 3 cm and ENEp (-)
	pN2a	Single ipsilateral lymph node metastasis ≤ 3 cm and ENEp(+) or Single ipsilateral lymph node metastasis > 3cm, ≤ 6cm, ENEp (-)
	pN2b	Ipsilateral lymph node metastasis ≤ 6cm, ENEp (-)
	pN2c	Bilateral or contralateral lymph node metastasis ≤ 6cm, ENEp (-)
	pN3a	Lymph node metastasis >6cm, ENEp (-)

pN3b

Single ipsilateral lymph node metastasis > 3 cm and ENEp (+) or Single contralateral lymph node metastasis ≤ 3cm and ENEp (+) or Multiple ipsi-, contra-or bi-lateral lymph node metastases with ENEp (+) regardless of size
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