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ABSTRACT

A. NON-NEOPLASTIC LESIONS 
Infections of the larynx are of mycobacterial, bacterial (eg. scleroma), fungal, viral and protozoan etiology.

A vocal cord nodule or polyp represents a nonneoplastic vascular-stromal reaction to vocal abuse; vocal cord nodules and polyps are etiologically related and histologically identical, differing only in size (1). 

Contact ulcers, contact granulomas and intubation granulomas are essentially synonyms for a spectrum of nonspecific changes that are etiologically related to vocal abuse, gastroesophageal reflux and endotracheal intubation. Teflonoma is a distinct foreign body granuloma.

Large saccules, some laryngeal cysts, and laryngoceles represent a spectrum of congenital and acquired disorders within the saccular appendage of the laryngeal ventricle.

Rarities include subglottic stenosis, tracheopathia osteochondroplastica, necrotizing sialometaplasia, chondrometaplasia, sarcoidosis, gout, amyloidosis, autoimmune diseases (relapsing polychondritis, among other better known autoimmune diseases), laryngomalacia and hamartomas.
B. NEOPLASTIC LESIONS
Papillomas are the most common benign tumour of the larynx; they can be divided clinically into 3 categories according to age of onset, severity of disease and number of lesions and, histologically, into nonkeratinized and keratinized types (1). Verruca vulgaris very rarely arises in the larynx. Benign nonepithelial tumours include hemangioma, neurofibroma and neurilemoma, lipoma and leiomyoma.
Almost all malignant tumours arise from epithelium covering the larynx and are squamous cell carcinoma (SCC) or one of its variants.
INTRAEPITHELIAL NEOPLASIA 

      The types of intraepithelial neoplasia of the larynx as well as of the upper aerodigestive tract in general, include nonkeratinizing (“classic”) dysplasia and keratinizing dysplasia, the latter being significantly more common; its severe type is often multifocal and frequently occurs adjacent to or near synchronous foci of invasive carcinoma. For both types of dysplasia (nonkeratinizing and keratinizing), grading includes mild, moderate, and severe forms, with the latter category being synonymous with carcinoma in situ (CIS) and thus associated with a high risk of progression to carcinoma. It must be noted that in the setting of keratinizing dysplasia, full thickness dysplasia of the surface epithelium, representing the histologic definition for CIS, is an uncommon occurrence; nevertheless, there are keratinizing dysplasias that lack full thickness dysplasia and yet carry an even greater risk to invasive carcinoma than that of “classic” CIS, due to severe epithelial alterations of their bazal zone and thus require therapeutic intervention. As far as keratinizing lesions are concerned, it is important to exclude hyperplastic lesions and to recognize that the presence of surface keratin does not influence grading of dysplasia. The evaluation of keratinizing dysplasia includes cellular abnormalities [ie, cytomorphology (severe nuclear atypia should increase the grade of dysplasia)] and architectural alterations. A low-grade category limited to keratinizing mild dysplasia and a high-grade category including keratinizing moderate and severe dysplasia has been proposed for grading keratinizing dysplasia so that keratinizing severe dysplasia, even not “full thickness”, should for all intents and purposes be dealt with in a similar manner as classically defined CIS (1-3).  In addition to dysplasia, continued smoking, persistent hoarseness and/or a lesion visible on endoscopy define high risk lesions.
INVASIVE TUMOURS
The patterns of spread of laryngeal carcinomas depend on their site of origin and on well-defined anatomic barriers. Carcinomas of the true vocal cords metastasize relatively infrequently owing to poor lymphatic drainage of this area; in contrast, carcinomas of the supraglottis frequently metastasize.
With regard to the anatomic location of invasive carcinomas:

1. supraglottic SCCs arise above the true vocal cords and involve the structures of the supraglottic larynx (superior to the ventricles), including the epiglottis (laryngeal and lingual surfaces), aryepiglottic folds, arytenoids and false vocal cords; they may arise from the ventricles which lie between the false and true cords and extend upwards.

2. glottic SCCs involve the structures of the glottis, including the true vocal cords, the anterior and posterior attachments/commissures or the vocal processes of the arytenoids cartilages.
3. subglottic SCCs involve the subglottis which begins 1 cm below the free edge of the vocal cords/the apex of the ventricle and extends to its inferior border represented by the rim of the cricoid cartilage.
4. transglottic SCCs extend across two or three of the above regions and cross the ventricles in a vertical direction, arising in either the glottic or supraglottic larynx; this term is used to describe any tumour that crosses the ventricle.
Three additional anatomic landmarks (ie, the pre-epiglottic space, the paraglottic space and the anterior commisure tendon) need to be defined because cancers that invade these landmarks frequently escape from the larynx. One should also be aware of the pyriform sinuses since they are frequently resected with the larynx.
In small diagnostic biopsies, the type of carcinoma, its grade and the possible presence of severe dysplasia/CIS are the minimum data to be reported; the latter parameter may influence the siting of excision margins. In large tumours the grade in superficial biopsy material may not be representative of the most aggressive part of the tumour’s invasive front. Surgeons should try to take as large biopsies as possible to make orientation and evaluation more reliable.
In surgical specimens, the operating surgeon should indicate surgically critical margins using metal tags or sutures.  The important tissues for pathologic staging purposes are the paraglottic space, the pre-epiglottic space and the thyroid and cricoid cartilages. Partial laryngectomy may be horizontal (partial horizontal supraglottic laryngectomy) or vertical (partial vertical hemilaryngectomy performed for carcinoma of the true vocal cord; in such specimens, examination of the inferior margin is of vital importance for assessing the risk of recurrence). The handling of trans-oral laser resection specimens requires particularly close collaboration between surgeon and pathologist. The radial and deep margins should be inked but may not be assessable histologically due to thermal damage; the use of laser resection does not require the assessment of macroscopic or microscopic residual disease, however. Direct communication between the surgeon and pathologist is a critical component in orientation, proper sectioning and reporting of complex specimens in particular; in TNM staging of supraglottic and glottic cancers where the determination between a T3 cancer with “minor thyroid cartilage erosion” versus a T4a cancer with “invasion through thyroid cartilage” can be problematic. Generally, if the tumour invades at least into the centre of the cartilage but not “through”, most authorities would stage such a lesion as a T4a cancer; in any case, the extent of invasion should be recorded and reported. Furthermore, regarding T category considerations, vocal cord mobility and larynx/vocal cord fixation may only be determined by the clinician (2,3). 
In general, longitudinal sections are most informative; cutting in parallel to the long axis is the technique one can use for tumours of the true cord, ventricle, or false cord region where it is critical to determine whether there is transglottic spread. On the other hand, if one is trying to compare the pathologic changes with a computed tomography study, then perpendicular sections to the long axis [ie, horizontal slices (3-5 mm thick)] yield more accurate information and provide optimal demonstration of the relationship between the tumour and the laryngeal cartilages; the latter method applies for tumours of the hypopharyngeal region, too. A special point of attention is the presence of tumour spread dorsally between thyroid and arytenoids cartilage into the postcricoid submucosal soft tissues; if this spread is present, it should be noted whether margin is tumour free. Finally, for supraglottic carcinomas, blocks should include the relationship between the tumour and the anterior (submucosal) resection margin at the base of the tongue. 
For carcinomas that involve more than one site, the principal site of involvement should be recorded. The macroscopic diameter in mm should be pragmatically measured and reported, unless the histological extent is greater than macroscopically apparent, in which case the microscopic dimension is used. At least one block per 10mm diameter of tumour, should be taken including one to demonstrate the deepest involved tissue plane. Depth of invasion in mm refers to the depth of greater spread in presumed continuity below the top of the adjacent mucosa; for both nodular (exophytic) and ulcerated tumours, the line of the original mucosal surface is taken into account to determine the true thickness. According to the pattern of tissue invasion by carcinoma, two groups are recognised:

-carcinomas composed of broad cohesive sheets of cells or strands of cells containing more than 15 cells across (pushing pattern), and

-carcinomas composed of narrow strands, non-cohesive small groups or single cells (infiltrating pattern). 
The status of cervical lymph nodes is the single most important prognostic factor in aerodigestive cancer. All macroscopically negative or equivocal lymph nodes should be submitted in toto and examined by routine histology. Reporting of lymph nodes containing metastasis should include, apart from the level and the number of positive lymph nodes, whether there is presence or absence of extranodal extension through the full thickness of the lymph node capsule into the surrounding connective tissue; in case of equivocal or present extracapsular spread, the use of adjuvant radiotherapy is considered. The presence of micrometastases (< or = 2 mm in diameter) should be included in the number of involved nodes as pN1(mi) or pN2(mi).  On the other hand,  isolated tumour cells (ie, < 200 single cells in one section  or small clusters of cells not more than 0.2 mm in greatest total dimension) should be classified as N0; they may actually be a poor prognosticator in terms of local control of the disease.
For purposes of pathologic evaluation, lymph nodes are organized by levels; the critical factor influencing the use of adjuvant therapy is involvement of levels IV or V. Which lymph node groups surgeons submit for histopathologic evaluation depends on the type of neck dissection they perform; therefore, surgeons must supply relevant information and specimen orientation. Histological examination of a selective neck dissection specimen will ordinarily include 6 or more lymph nodes. Histological examination of a radical or modified radical neck dissection specimen will ordinarily include 10 or more lymph nodes. The cross-sectional diameter of the largest lymph node metastasis (not the lymph node itself or the largest node) is measured macroscopically and, if necessary, on the histologic slide, because it is a TNM staging determinant. If there is obvious metastatic disease with fusion (matting) of lymph nodes, the level(s) of nodes involved by the mass, the maximum diameter and an estimate of the number of the involved nodes in the mass should be recorded. With regard to isolated tumour nodules in the connective tissue, a practical approach is to regard any tumour nodule in the region of the lymphatic drainage as a nodal metastasis, and to only diagnose discontinuous extention of a carcinoma within 10 mm of the primary carcinoma and where there is no evidence of residual lymphoid tissue (2, 3).
With regard to TNM descriptors, the “(m)” suffix indicates the presence of multiple primary tumours in a single site; the “y” prefix indicates those cases in which classification is performed during or following initial multimodality therapy; the “r” prefix indicates a recurrent tumour when staged after a documented disease-free interval. Tumour remaining in a patient after surgical therapy with curative intent may be categorized by a system known as R classification for residual tumour. The distance of invasive tumour, and possibly of CIS / high grade dysplasia from the nearest margin as well as the possible presence of invasive tumour, CIS / high grade dysplasia at margins should be recorded by the pathologist. The presence of keratinizing moderate or severe dysplasia at (or near) a surgical margin should be viewed/reported as a positive margin whereas the presence of keratinizing mild dysplasia at (or near) a surgical margin should not be viewed/reported as a positive margin. From a surgical point of view, >5 mm is clear, 1-5 mm is close and < 1 mm is involved. In addition to a close margin, if the tumour has an infiltrating pattern of invasive front or vascular or perineural spread ahead of the invasive front, this may be associated with a high risk of local recurrence.
For conventional histologic type of SCC that is amenable to grading, three histologic grades are suggested. Only the most aggressive area of the tumour (usually deep) margin  (at X100 magnification field) is graded as well, moderately or poorly differentiated, based on degree of keratinization, nuclear polymorphism, number of mitoses, mode of invasive front and lymphoplasmacytic infiltration. It is important for prognostication to separate well-differentiated and poorly differentiated tumours. When a tumour has a varied appearance, then the highest grade (poorest differentiation) is recorded as a core data item, while the predominant pattern may be recorded as non-core data.

Variants of SCC (ie, verrucous, basaloid, etc) have an intrinsic biologic potential and currently do not appear to require grading. 
-Verrucous carcinomas do occur in 1-2% of vocal cord cancers; they do not seem to undergo anaplastic transformation after radiation therapy, as previously thought.
 -Basaloid SCCs make an aggressive, high-grade variant characterised by both basaloid and squamous components; they tend to present with more extensive disease but are also more radiosensitive than conventional SCC and should be diagnosed using standard criteria; as always, immunohistochemical results should be consistent with the haematoxylin and eosin appearances in order to be considered of diagnostic utility.
-It is very rare for a sarcoma to present with a carcinoma and most such tumours are actually “spindle cell” squamous carcinomas.

Laryngeal neuroendocrine neoplasms are rare and include paraganglioma (usually benign), well differentiated neuroendocrine carcinoma/typical carcinoid tumour (locally aggressive) , moderately differentiated neuroendocrine carcinoma/  atypical carcinoid tumour (capable of spreading to regional lymph nodes) and poorly differentiated neuroendocrine carcinoma, either small cell carcinoma or large cell neuroendocrine carcinoma ( showing distant metastases).

Given the significance relative to prognosis and treatment, perineural invasion is a required data element in pathology reports, irrespective of nerve diameter. Emerging evidence suggests that extratumoral perineural invasion (ahead of the tumour’s invasive front) may be more prognostically relevant.
The presence or absence of vascular invasion should be mentioned under condition it is an obvious feature on medium magnification; the presence of carcinoma within an endothelial-lined space is the essential criterion and should be distinguished from retraction artefact. It is not necessary to distinguish between small lymphatics and venous channels.
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