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WHO’s in and WHO’s out of the mouth, salivary glands and jaws in 

the 4th edition of WHO Classification of Head and Neck tumours 

 

 

Abstract 

Changes in the 4th edition of the WHO Classification of Head and Neck Tumours are 

reviewed focusing on their impact on the surgical care of diseases affecting the salivary 

glands, jaws and oral cavity.  Updates to the salivary chapter include the addition of 

secretory carcinoma and sclerosing polycystic adenosis.  The odontogenic cysts are back 

and the odontogenic keratocyst is listed among them, having lost its brief and confusing 

designation as a neoplasm.   The newly defined sclerosing odontogenic carcinoma and 

primordial odontogenic tumour are added.  Oropharyngeal tumours have been separated 

from the oral cavity tumours, reflecting the great importance of HPV in carcinoma of the 

tonsils.  The problems of grading oral epithelial dysplasia persist.   

Keywords: Pathology, Tumour, Oral, Salivary, Jaws, WHO, Classification 

 

Introduction 

The WHO text (1) is a classification of tumours with an emphasis on neoplasms and aims to 

achieve consistent nomenclature and diagnosis of tumours across the globe.  This should 

facilitate epidemiological research with accurate comparisons of incidence between 

countries as well as effective transfer of treatments and diagnostic tests. In its 4th edition, 

the WHO Classification of Head and Neck Tumours contains new additions, updates and 

reclassifications.  The changes reflect an improved understanding of the morphological and 

behavioural range of head and neck tumours.  There is much greater detail on the molecular 

drivers of neoplasia and it is hoped this will facilitate greater use of targeted therapies in the 

future.  

 

*Manuscript with title (excluding any author details including names and affiliations)
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Odontogenic and maxillofacial bone tumours 

This chapter is expanded to include the odontogenic cysts [omitted in the previous edition 

(2)] as well as benign and malignant tumours of bone and cartilage.   There have been 

changes in the nomenclature for odontogenic tumours, some providing a helpful 

simplification but others having the potential to cause confusion.    

 

Malignant odontogenic tumours 

The classification of malignant odontogenic tumours has been simplified.  There is now only 

one ameloblastic carcinoma, one primary intraosseous carcinoma and one odontogenic 

sarcoma.  Odontogenic carcinosarcoma, eliminated in the previous edition, has been 

included with a small number of well-defined cases referenced.  Metastasising 

ameloblastoma has been moved from the malignant section to the benign bringing it into line 

with the benign metastasizing pleomorphic adenoma.    Metastasising ameloblastoma does 

show a benign microscopic appearance at both the primary and metastatic sites.  The most 

common sites of metastasis are the lungs followed by cervical lymph nodes.  The overall 

mean 5-year survival is just 44%.  Cases with cervical lymph node metastases only and 

managed by surgery do appear to have a better survival, although data are very limited (3).   

 

The only newly defined malignant odontogenic tumour included is the rare and recently 

described sclerosing odontogenic carcinoma (4-9).   Reported cases have been in men and 

women between 40-70 years of age.  Presentation is as an expansile masses sometimes 

with nerve signs.  There is a relatively even distribution between the maxilla and mandible 

with variable cortical destruction and tooth resorption (4-8).  The cytological features are 

bland but an aggressive pattern of infiltration into muscle and nerve is seen.  The carcinoma 

extends beyond what appear at surgery to be clear margins (3) and the tumour recurs after 

curettage alone (5).  Resection with a 5mm margin has been recommended (8).   Neck 

dissection, chemotherapy and radiotherapy have also been used (4-5).  However, no 

metastases nor disease related deaths have been reported and the need for adjunctive 



therapies is not clear. It is important to recognise this entity, so that its aggressive 

histological appearance does not lead to overtreatment.    

 

Benign odontogenic tumours 

Ameloblastic fibro-dentinoma and ameloblastic fibro-odontoma are now considered by most 

authorities to be developing odontomas and have been removed.  The 

odontoameloblastoma was previously described as a distinct entity combining the features of 

an ameloblastoma with those of an odontoma.  It still has a brief mention in the section on 

ameloblastomas as it is now considered to be an ameloblastoma that has grown around, or 

originated in, the follicle of an odontoma or developing tooth.  Ossifying fibroma is given a 

section amongst the benign odontogenic tumours under the term cemento-ossifying fibroma.  

This better reflects its odontogenic origin but has no implications for its management.  

 

The classification of ameloblastomas remains contentious especially regarding unicystic 

types.  The term ameloblastoma, solid/multicystic type has been replaced by ameloblastoma 

without further qualification which may cause some confusion.  Many pathologists are likely 

to continue using the term solid/multicystic to differentiate the conventional ameloblastoma 

from unicystic and other variants.  Ameloblastoma, unicystic type retains its full and 

descriptive name.  The unicystic ameloblastoma without invasion of its wall can probably be 

managed more conservatively than the solid/multicystic type (10-11) but there is a lack of 

follow up studies and unicystic ameloblastomas do appear to recur, albeit less frequently 

than solid/multicystic types.  Clear differentiation between types of ameloblastoma would 

therefore seem essential, although diagnosis of a unicystic ameloblastoma without mural 

invasion can only be confirmed on examination of the entire excision specimen.  It remains 

to be seen to what extent this new classification will be accepted and it would seem likely 

that the growing understanding of the mutational drivers of ameloblastomas will assist in 

predicting behaviour and allow for more targeted therapies (12).  A significant proportion of 

ameloblastomas carry a mutation of BRAF (13), as in some melanomas and thyroid 



carcinomas.  There is emerging evidence that ameloblastomas carrying this BRAF mutation 

follow a more aggressive course (14). 

 

The only newly defined benign odontogenic tumour added is the primordial odontogenic 

tumour described in a series of six patients (15) all in the first two decades of life with an 

even gender distribution.   All presented with an asymptomatic swelling in the posterior 

mandible (5 cases) or the posterior maxilla (1 case).   Imaging showed well-defined 

radiolucencies (35-90 mm in maximum dimension) associated with unerupted variably 

resorbed or displaced teeth in an apparent pericoronal relationship.  The tumours were solid 

and well circumscribed comprising loose fibrous tissue with tissue similar to the dental 

papilla and a characteristic complete peripheral lining of cuboidal to columnar epithelium.  

The lesions were easily enucleated and no recurrences reported with up to 20 years of 

follow up. 

 

Odontogenic cysts 

The odontogenic cysts were a notable omission from the previous edition.  This caused 

difficulties both because there is overlap between the histological appearances of cysts and 

odontogenic and salivary neoplasms and because of changes in terminology made at the 

same time.  In the previous edition, the odontogenic keratocyst (OKC) and calcifying 

odontogenic cyst (COC) were listed as keratocystic odontogenic tumour and calcifying cystic 

odontogenic tumour, respectively.  This led to much confusion and the nomenclature was 

not widely accepted.  The propensity for recurrence together with association with PTCH 

gene mutations (16) had been taken as supportive of a neoplastic designation for the OKC.  

However, not all OKCs possess identifiable PTCH mutations (17) and it was not clear 

whether the neoplastic designation was meant to apply to all OKCs or just a subset, as cysts 

were omitted.  The 2017 WHO panel did not believe there was sufficient evidence to justify 

classification as a neoplasm and the designations OKC and COC are back as the preferred 

terms, though the 2005 terms remain acceptable synonyms.  



Maxillofacial bone tumours 

 Benign and malignant tumours of bone and cartilage are now described in the same chapter 

as the odontogenic tumours allowing for features specific to the gnathic bones to be 

emphasised.  In terms of patient care, this is most relevant for osteosarcoma, which has a 

lower propensity for metastasis when arsing in the gnathic bones compared to the other 

skeletal sites.  Indeed, resection with clear margins is the most important prognostic factor 

for osteosarcoma of the jaws, with the role of (neo)adjuvant therapy remaining controversial 

(18).   

 

Key points 

• Sclerosing odontogenic carcinoma is a recently described entity that despite its 

aggressive microscopic appearance carries a good prognosis.  No metastatic spread nor 

disease related deaths have been reported. 

• Metastasising ameloblastoma is now defined as benign, despite carrying a significant 

mortality rate. 

• Ameloblastic fibro-dentinoma and ameloblastic fibro-odontoma are considered to be 

stages in developing odontomas and may be treated by enucleation. 

• Primordial odontogenic tumour is an emerging entity seen in young people and 

appears to be adequately managed by enucleation. 

• Odontogenic keratocyst is reinstated as the preferred term for keratocystic 

odontogenic tumour, reflecting its probable non-neoplastic nature. 

 

Tumours of the Salivary Glands 

A multitude of different epithelial tumours arise in the salivary glands with many subtypes 

suggested.   Only well documented epithelial neoplasms are included often with supporting 

genetic data.  The soft tissue section of the chapter has been expanded and a section on 

non-neoplastic epithelial lesions added.      

 



Benign salivary tumours 

There have been no recently recognised entities added to this section.  Metastasising 

pleomorphic adenoma was previously listed as a distinct entity in the malignant tumours 

section.  It now occupies a subcategory of pleomorphic adenoma within the benign tumours 

section.  Metastasising pleomorphic adenoma cannot be distinguished histologically from a 

typical pleomorphic adenoma and is only diagnosed on detection of metastases usually 

following multiple local recurrences.  In a well-documented series of 11 cases, 2 patients 

died as a direct result of metastatic tumour (19).  But recognition of the lesion as a benign 

entity may allow more aggressive metastastecomy as a treatment, particularly when 

metastases are few.  

 

Non-neoplastic epithelial lesions   

The new additions of nodular oncocytic hyperplasia, intercalated duct hyperplasia and 

sclerosing polycystic adenosis are included in this new section.  Nodular oncocytic 

hyperplasia is a benign non-neoplastic nodular proliferation occurring in the parotid gland.  

Intercalated duct hyperplasia is similarly rare and usually an incidental finding in excisions 

made for other salivary tumours. 

 

Sclerosing polycystic adenosis (Figure 1) was described in the 1990s (20) named for its 

resemblance to fibrocystic change and sclerosing adenosis of the breast.  It appears as a 

painless slow growing mass most commonly in the parotid gland and less frequently the 

submandibular gland and even more rarely in the minor glands. (20-21).  Men and women 

are affected over a wide age range (20-21).  The lesion comprises a lobular well 

circumscribed proliferation of ducts and acini.  Cytological atypia can be present (21-22) and 

there is evidence that this may be a neoplastic rather than reactive process (23).  A single 

case of malignant transformation is described following multiple recurrences (24).  Treatment 

is by complete surgical excision with good margins but a recurrence rate of 19% is reported 

(25).   



Malignant tumours 

The only recently defined entity added to this chapter is secretory carcinoma (Figure 2).  

This was previously described in most publications under the term mammary analogue 

secretory carcinoma (MASC) owing to the morphological similarity to secretory carcinoma of 

breast which is caused by the same ETV6-NTRK3 translocation.  The tumour arises in the 

major and minor glands over a wide age range and without significant gender bias (26-27).  

Presentation is usually as a painless mass (26-28) with a well circumscribed but 

unencapsulated periphery.  The carcinoma appears cytologically low grade (26-27) but has a 

20% incidence of metastases (28).  Prognosis is generally good but worse with increasing 

stage, high grade transformation and possibly atypical fusion transcripts (26,29-30).   

Previous to its definition, cases would likely have been diagnosed as acinic cell carcinoma 

(31).  The higher metastatic rate and possibility of targeted therapies taking advantage of the 

known translocation (32), make correct diagnosis essential.  

 

Intraductal carcinoma is included as a section encompassing entities previous described as 

low grade cribriform cystadenocarcinoma or low grade salivary duct carcinoma.  These rare 

carcinomas show what is described as an intraductal growth pattern and are considered to 

be non-invasive/in situ.   Presentation is usually as an asymptomatic swelling most 

frequently in the parotid gland and rarely in the submandibular or minor glands (33-36).  

Ages of patients in the largest series ranged from 32 to 94 years without significant gender 

bias (33-35).  The designation of “intraductal” is based on the well circumscribed architecture 

and the presence of an intact periphery of myoepithelial cells surrounding an intraluminal 

proliferation of ductal cells.  The cytological features are usually low grade.  The view that an 

intact layer of surrounding myoepithelial cells indicates that the proliferation is an intraductal 

one would seem to assume that the myoepithelial cells are not themselves neoplastic.  The 

justification of this assumption is not clear.  Management is by parotidectomy and no 

recurrences nor metastatic disease have been reported in cases with the usual low grade 

features (34-35).   High grade cytology has been associated with multiple recurrences and 



high grade transformation to widely invasive high grade adenosquamous carcinoma with 

metastatic disease has also been described (33, 37). 

 

Polymorphous low grade adenocarcinoma has been renamed polymorphous 

adenocarcinoma (PAC).  The low grade descriptive term has now been dropped as, whilst 

most are low grade, more aggressive forms are included within the spectrum of this 

diagnosis and high grade transformation is described (38).  Management is usually by wide 

local excision (39-40) and there is an overall excellent prognosis with a 10 year disease 

specific survival of 96.4% (40).  The incidence of lymph node metastases ranges from to 0% 

to 17% (41-44), and this behaviour often seemed at odds with the low grade designation.  

More aggressive behaviour is associated with a base of tongue location and a papillary or 

cribriform architecture (43-44).  These features are seen in tumours described under the 

term cribriform adenocarcinoma of tongue and subsequently cribriform adenocarcinoma of 

minor salivary gland (CAMSG) (45-46).  CAMSG has a metastatic rate of 70-100% (45-46) 

exceeding that of PAC.  The microscopic features of CAMSG can overlap with those of PAC 

(44) and CAMSG is regarded by the WHO as an emerging entity and is not separated from 

PAC.  CAMSG is however recognised as a distinct entity by many pathologists who will likely 

continue to report it as a distinct tumour and clinicians need to be aware of its more 

aggressive course. 

 

The WHO emphasises that appropriate management of carcinoma ex-pleomorphic adenoma 

is determined by the extent of invasion and the type of carcinoma.  The authors of the Royal 

College of Pathologists dataset for salivary carcinomas further emphasise that “the 

prognosis of the carcinomatous component is poorer than that of comparable carcinomas 

developing de novo” (47).   It is generally accepted that an intracapsular carcinoma ex-

pleomorphic adenoma follows an essentially benign course after conservative surgical 

management (48-49).  Minimal invasion is also associated with a relatively favourable 

prognosis (49).  However, the cut off for what constitutes minimally invasive is not clear.  The 



WHO (1) cites a range of 4-6mm and the Royal College of Pathologists (47) a range of 5–6 

mm, both acknowledging the need for further validation.  The issue as to the correct cut off is 

compounded by difficulties in its measurement that can be caused by multifocality, 

multinodular growth or an incomplete capsule.  Furthermore, the importance of extent of 

invasion can be superseded by grade of carcinoma.  For example, Griffith et al. (50) 

described 3 cases of salivary duct carcinoma ex-pleomorphic adenoma (a high grade 

carcinoma) with less than 2mm extracapsular invasion.  Despite this “minimal invasion”, 2 

cases gave rise to metastatic disease and one patient had died from their disease after 16 

months.  Determination of the prognosis and correct management for carcinoma ex-

pleomorphic adenoma requires careful clinico-pathological correlation.  Factors including 

extent of invasion, carcinoma grade and stage need to be assessed together.  It would seem 

incorrect to base treatment solely on the extent of invasion. 

 

Key points 

• Sclerosing polycystic adenosis is listed as a non -neoplastic epithelial lesion but there 

is some evidence that it may be a neoplasm and carries a significant recurrence rate. 

• Secretory carcinoma has a higher metastatic rate than acinic cell carcinoma and has 

potential for targeted therapy, making correct identification of this new entity essential.   

• Intraductal carcinoma with the usual low grade appearances can be managed 

effectively by parotidectomy. 

• Polymorphous adenocarcinoma is the new designation for polymorphous low grade 

adenocarcinoma, recognising a wider spectrum of behaviour.  

    

Tumours of the oral cavity and mobile tongue. 

Tumours of the oral cavity and mobile tongue have been separated from those of the 

oropharynx reflecting the importance of HPV in carcinoma of the tonsils and oropharynx 

(51).  HPV associated oral epithelial dysplasia is described as lesions occurring mostly in 

adult men on the ventral or lateral tongue lesion (52).  Microscopy shows full-thickness 



dysplasia with frequent apoptosis.  However, the risk of malignant transformation is 

unknown. 

 

The WHO group was unable to produce a unified dysplasia grading that could be applied to 

all aerodigestive tract sites.  Separate dysplasia grading systems are kept for larynx and oral 

cavity, reflecting the differences in aetiology and the very different normal structure of the 

epithelium at these sites.  Some have felt that one unified system would promote 

reproducible grading but this has so far proved impossible to define.  Perhaps it will be an 

objective for the next edition. 

 

Conflict of Interest 

There are no conflicts of interest. 

 

Ethics statement/confirmation of patient permission 

There is no ethical approval required. There is no patient identifying information included. 

 

References 

1. El-Naggar AK, Chan JKC, Grandis JR et al. (Eds.). WHO Classification of Head and Neck 

Tumours. 4th Edition. Lyon: IARC; 2017. 

2. Barnes L, Eveson JW, Reichart P et al. (Eds.). World Health Organization classification of 

tumours: pathology and genetics, head and neck tumours. 3rd Edition. Lyon: IARC Press; 

2005. 

3. Dissanayake RK, Jayasooriya PR, Siriwardena DJ et al. Review of metastasizing 

(malignant) ameloblastoma (METAM): pattern of metastasis and treatment. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod. 2011;111(6):734-41.  

4. Koutlas IG, Allen CM, Warnock GR et al. Sclerosing odontogenic carcinoma: a previously 

unreported variant of a locally aggressive odontogenic neoplasm without apparent 

metastatic potential. Am J Surg Pathol. 2008;32(11):1613-9.   



5. Irié T, Ogawa I, Takata T et al.  Sclerosing odontogenic carcinoma with benign fibro-

osseous lesion of the mandible: an extremely rare case report. Pathol Int. 2010 

Oct;60(10):694-700.    

6. Ide F, Kikuchi K, Kusama K. Sclerosing odontogenic carcinoma. Pathol Int. 

2011;61(4):259-61. 

7. Saxena S, Kumar S, Rawat S et al.  An indolent swelling of the parasymphyseal area. 

Oral Surg Oral Med Oral Pathol Oral Radiol. 2013;116:528–533. 

8. Hussain O, Rendon AT, Orr RL et al. Sclerosing odontogenic carcinoma in the maxilla: a 

rare primary intraosseous carcinoma. Oral Surg Oral Med Oral Pathol Oral Radiol. 

2013;116(4):e283-6.   

9. Wood A, Young F, Morrison et al. Sclerosing odontogenic carcinoma presenting on the 

hard palate of a 43-year-old female: a case report. Oral Surg Oral Med Oral Pathol Oral 

Radiol. 2016;122(6):e204-e208. 

10. Philipsen HP, Reichart PA. Unicystic ameloblastoma. A review of 193 cases from the 

literature. Oral Oncol. 1998;34:317–25. 

11. Reichart PA, Philipsen HP, Sonner S. Ameloblastoma: biological profile of 3677 cases. 

Eur J Cancer B Oral Oncol. 1995;31B(2):86-99. 

12. Tan S, Pollack JR, Kaplan MJ et al. BRAF inhibitor treatment of primary BRAF-mutant 

ameloblastoma with pathologic assessment of response. Oral Surg Oral Med Oral Pathol 

Oral Radiol. 2016;122(1):e5-7.  

13. Sweeney RT, McClary AC, Myers BR et al. Identification of recurrent SMO and BRAF 

mutations in ameloblastomas. Nat Genet. 2014;46(7):722-5. Erratum in Nat Genet. 2015 

Jan;47(1):97. 

14. Fregnani ER, Perez DE, Paes de Almeida O et al.  BRAF-V600E expression correlates 

with ameloblastoma aggressiveness. Histopathology. 2017;70(3):473-484. 

15. Mosqueda-Taylor A, Pires FR, Aguirre- Urízar JM et al. Primordial odontogenic tumour: 

clinicopathological analysis of six cases of a previously undescribed entity. Histopathology. 

2014;65:606–12. 



16. Kennedy RA, Thavaraj S, Diaz-Cano S. An Overview of Autosomal Dominant Tumour 

Syndromes with Prominent Features in the Oral and Maxillofacial Region. Head Neck 

Pathol. 2017 Jan 21. doi: 10.1007/s12105-017-0778-1. 

17. Barreto DC, Gomez RS, Bale AE et al. PTCH gene mutations in odontogenic 

keratocysts. J Dent Res. 2000;79:1418–22. 

18. Baumhoer D, Brunner P, Eppenberger-Castori S et al. Osteosarcomas of the jaws differ 

from their peripheral counterparts and require a distinct treatment approach. Experiences 

from the DOESAK Registry. Oral Oncol. 2014;50(2):147-53.  

19. Wenig BM, Hitchcock CL, Ellis GL et al. Metastasizing mixed tumor of salivary glands. A 

clinicopathologic and flow cytometric analysis.  Am J Surg Pathol. 1992 Sep;16(9):845-58. 

20. Smith BC, Ellis GL, Slater LJ et al. Sclerosing polycystic adenosis of major salivary 

glands. A clinicopathologic analysis of nine cases. Am J Surg Pathol. 1996 ;20(2):161-70. 

21. Gnepp DR, Wang LJ, Brandwein-Gensler M et al: Sclerosing polycysticvadenosis of the 

salivary gland: A report of 16 cases. Am J Surg Pathol 2006;30:154–164. 

22. Skálová A, Michal M, Simpson RH et al. Sclerosing polycystic adenosis of parotid gland 

with dysplasia and ductal carcinoma in situ. Report of three cases with immunohistochemical 

and ultrastructural examination.Virchows Arch. 2002 ;440(1):29-35. 

23. Skalova A, Gnepp DR, Simpson RH et al. Clonal nature of sclerosing polycystic 

adenosis of salivary glands demonstrated by using the polymorphism of the human 

androgen receptor (HUMARA) locus as a marker. Am J Surg Pathol. 2006;30(8):939–44. 

24. Canas Marques R, Felix A. Invasive carcinoma arising from sclerosing polycystic 

adenosis of the salivary gland. Virchows Arch. 2014;464(5):621–5. 

25. Gnepp DR.  Diagnostic Surgical Patholog of the Head and Neck. 2nd edition.  2009. 

Suanders Elsevier. Philadelphia. 

26. Skalova A, Vanecek T, Sima R et al.  Mammary analogue secretory carcinoma of 

salivary glands, containing the ETV6-NTRK3 fusion gene: a hitherto undescribed salivary 

gland tumor entity. Am J Surg Pathol. 2010;34(5):599–608. 

 



27. Connor A, Perez-Ordoñez B, Shago M et al. Mammary analog secretory carcinoma of 

salivary gland origin with the ETV6 gene rearrangement by FISH: expanded morphologic 

and immunohistochemical spectrum of a recently described entity. Am J Surg Pathol. 

2012;36(1):27-34. 

28. Chiosea SI, Griffith C, Assaad A et al. Clinicopathological characterization of mammary 

analogue secretory carcinoma of salivary glands. Histopathology. 2012;61(3):387–94. 

29. Skalova A, Vanecek T, Majewska H et al. Mammary analogue secretory carcinoma of 

salivary glands with high-grade transformation: report of 3ases with the ETV6-NTRK3 gene 

fusion and analysis of TP53, beta-catenin, EGFR, and CCND1 genes. Am J Surg Pathol. 

2014;38(1):23–33. 

30. Skalova A, Vanecek T, Simpson RH et al. Mammary analogue secretory carcinoma of 

salivary glands: molecular analysis of 25 ETV6 gene rearranged tumors with lack of 

detection of classical ETV6-NTRK3 fusion transcript by standard RT-PCR: report of 4 cases 

harboring ETV6-X gene fusion. Am J Surg Pathol. 2016;40(1):3–13. 

31. Bishop JA, Yonescu R, Batista D et al. Most nonparotid “acinic cell carcinomas” 

represent mammary analog secretory carcinomas. Am J Surg Pathol. 2013;37(7):1053– 

32. Drilon A, Li G, Dogan S et al. What hides behind the MASC: clinical response and 

acquired resistance to entrectinib after ETV6-NTRK3 identification in a mammary analogue 

secretory carcinoma (MASC).  

Ann Oncol. 2016;27(5):920-6. 

33. Weinreb I, Tabanda-Lichauco R, Van der Kwast T et al. Low-grade intraductal carcinoma 

of salivary gland: report of 3 cases with marked apocrine differentiation. Am J Surg Pathol. 

2006 ;30(8):1014-21. 

34. Brandwein-Gensler M, Hille J, Wang BY et al. Low-grade salivary duct carcinoma: 

description of 16 cases. Am J Surg Pathol. 2004 ;28(8):1040-4. 

35. Delgado R, Klimstra D, Albores-Saavedra J. Low grade salivary duct carcinoma. A 

distinctive variant with a low grade histology and a predominant intraductal growth pattern. 

Cancer. 1996;78(5):958-67. 



36. Cheuk W, Miliauskas JR, Chan JK. Intraductal carcinoma of the oral cavity: a case report 

and a reappraisal of the concept of pure ductal carcinoma in situ in salivary duct carcinoma. 

Am J Surg Pathol. 2004;28(2):266-70. 

37. Anderson C, Muller R, Piorkowski R et al.  Intraductal carcinoma of major salivary gland. 

Cancer. 1992;69(3):609-14. 

38. Simpson RH, Pereira EM, Ribeiro AC et al.  Polymorphous low-grade adenocarcinoma 

of the salivary glands with transformation to high-grade carcinoma. Histopathology. 

2002;41(3):250–9. 

39. Kimple AJ, Austin GK, Shah RN et al. Polymorphous low-grade adenocarcinoma: a case 

series and determination of recurrence.Laryngoscope. 2014;124(12):2714-9. 

40. Patel TD, Vazquez A , Marchiano E et al.  Polymorphous low-grade adenocarcinoma of 

the head and neck: A population-based study of 460 cases. Laryngoscope. 2015 

;125(7):1644-9. 

41. Castle JT, Thompson LD, Frommelt RA et al.  Polymorphous low grade 

adenocarcinoma: a clinicopathologic study of 164 cases. Cancer. 1999;86(2):207–19. 

42. Evans HL, Luna MA. Polymorphous low-grade adenocarcinoma: a study of 40 cases 

with long-term follow up and an evaluation of the importance of papillary areas. Am J Surg 

Pathol. 2000;24(10):1319–28. 

43. Seethala RR, Johnson JT, Barnes EL et al.  Polymorphous low-grade adenocarcinoma: 

the University of Pittsburgh experience. Arch Otolaryngol Head Neck Surg. 

2010;136(4):385–92. 

44. Xu B , Aneja A, Ghossein R et al. Predictors of Outcome in the Phenotypic Spectrum of 

Polymorphous Low-gradeAdenocarcinoma (PLGA) and Cribriform Adenocarcinoma of 

Salivary Gland (CASG): retrospective Study of 69 Patients. Am J Surg Pathol. 2016 

;40(11):1526-1537. 

45. Michal M, Skálová A, Simpson RH et al. Cribriform adenocarcinoma of the tongue: a 

hitherto unrecognized type of adenocarcinoma characteristically occurring in the tongue. 

Histopathology. 1999 ;35(6):495-501. 



46. Skalova A, Sima R, Kaspirkova-Nemcova J et al.  Cribriform adenocarcinoma of minor 

salivary gland origin principally affecting the tongue: characterization of new entity. Am J 

Surg Pathol. 2011 ;35(8):1168-76. 

47. Helliwell T, Woolgar J.  Standards and datasets for reporting cancers Dataset for 

histopathology reporting of salivary gland neoplasms. 2013. The Royal College of 

Pathologists, London. 

48. Lewis JE, Olsen KD, Sebo TJ.  Carcinoma-ex-pleomorphic adenoma: pathologic 

analysis of 73 cases. Hum Pathol. 2001;32(6):596-604. 

49. Weiler C, Zengel P, van der Wal JE et al.  Carcinoma ex pleomorphic adenoma with 

special reference to the prognostic significance of histological progression: a 

clinicopathological investigation of 41 cases. Histopathology. 2011;59(4):741-50. 

50. Griffith CC, Thompson LD, Assaad A et al.  Salivary duct carcinoma and the concept of 

early carcinoma ex pleomorphic adenoma. Histopathology. 2014;65(6):854-60.  

51. Kennedy RA.  HPV for the Oral Surgeon.  Oral Surgery 9 (2016) 4-9. 

52. Woo S-B, Cashman EC, Lerman MA. Human papillomavirus-associated oral 

intraepithelial neoplasia. Modern Pathology. 2013;26:1288–1297. 

 

Figure Legends  

Figure 1.  Slerosing polycystic adenosis arising in the parotid gland  

The photomicrographs show slerosing polycystic adenosis arising in the parotid gland.  

There is a typically circumscribed lobular proliferation of ducts and acini within a sclerotic 

stroma (A) (H&E x2.5).  Distinctive brightly eosinophilic granules are seen in some cells (B) 

(H&E x10).  

Figure 2.   Secretory carcinoma in the parotid gland 

The photomicrographs show a secretory carcinoma in the parotid gland.   The neoplasm has 

microcystic surface and abundant secretory material (2A) (H&E x5).   There is a monophasic 

cell population showing abundant bubbly cytoplasm (2B) (H&E x10). 
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WHO is in and WHO is out of the mouth, salivary glands, and jaws 

sections of the 4th edition of the WHO classification of head and neck 

tumours 

 

 

Abstract 

This review of changes to the 4th edition of the WHO classification of head and neck tumours 

focuses on their impact on the surgical care of diseases that affect the salivary glands, jaws, 

and oral cavity.  Updates to the chapter on the salivary glands include the addition of 

secretory carcinoma and sclerosing polycystic adenosis.  The odontogenic cysts are back, and 

the odontogenic keratocyst is listed among them, as it has now lost its brief and confusing 

designation as a neoplasm.   The newly-defined sclerosing odontogenic carcinoma and 

primordial odontogenic tumour have been added.  Oropharyngeal tumours have been 

separated from those of the oral cavity, which reflects the importance of HPV in carcinoma of 

the tonsils.  The problems of grading oral epithelial dysplasia persist.   

 

Keywords: Pathology, Tumour, Oral, Salivary, Jaws, WHO, Classification 

 

Introduction 

 

The WHO text
1
 is a classification of tumours with an emphasis on neoplasms, and it aims to 

achieve consistent nomenclature and diagnosis of tumours across the globe.  This should 

facilitate epidemiological research with accurate comparisons of incidence among countries 

as well as effective transfer of treatments and diagnostic tests. In its 4th edition, the WHO 

classification of head and neck tumours contains new additions, updates, and 
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reclassifications.
1
 The changes reflect an improved understanding of the morphological and 

behavioural range of head and neck tumours.  There is much greater detail on the molecular 

drivers of neoplasia, and it is hoped that this will facilitate greater use of targeted treatments 

in the future.  

 

Odontogenic and maxillofacial bone tumours 

 

This chapter has been expanded to include odontogenic cysts (omitted from the previous 

edition
2
) as well as benign and malignant tumours of bone and cartilage.   There have been 

changes in the nomenclature of odontogenic tumours, some of which provide a helpful 

simplification, but others that have the potential to cause confusion.    

 

Malignant odontogenic tumours 

 

The classification of malignant odontogenic tumours has been simplified.  There is now only 

one ameloblastic carcinoma, one primary intraosseous carcinoma, and one odontogenic 

sarcoma.  Odontogenic carcinosarcoma (eliminated from the previous edition) has been 

included, with reference to a small number of well-defined cases.  Metastasising 

ameloblastoma has been moved from the malignant to the benign section, which brings it into 

line with the benign metastasising pleomorphic adenoma, as it does show a benign 

microscopic appearance at both the primary and metastatic sites.  The most common sites of 

metastases are the lungs, followed by the cervical lymph nodes.  The overall mean 5-year 

survival is just 44%.  Patients with cervical lymph node metastases alone who are managed 

by resection seem to survive better, although data are limited.
3
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The only newly-defined malignant odontogenic tumour included is the rare, and 

recently described, sclerosing odontogenic carcinoma.
4-9

   Reported cases have been in men 

and women between 40-70 years of age.  It presents as an expansile mass, sometimes with 

nerve signs.  There is a relatively even distribution between the maxilla and mandible, with 

variable cortical destruction and tooth resorption. 
4-8

 The cytological features are bland but 

there is an aggressive pattern of infiltration into muscles and nerves.  The carcinoma extends 

beyond what seem at operation to be clear margins,
3
  and the tumour recurs after curettage 

alone.
5
  Resection with a 5 mm margin has been recommended.

8
   Neck dissection, 

chemotherapy, and radiotherapy have also been used.
4,5

  However, no metastases or disease- 

related deaths have been reported, and the need for adjunctive treatment is not clear. It is 

important to recognise this entity, so that its aggressive histological appearance does not lead 

to overtreatment.    

 

Benign odontogenic tumours 

 

Ameloblastic fibrodentinoma and ameloblastic fibro-odontoma are now considered by most 

authorities to be developing odontomas, and have been removed.  The odontoameloblastoma 

was previously described as a distinct entity that combined the features of an ameloblastoma 

with those of an odontoma.  It still has a brief mention in the section on ameloblastomas, as it 

is now considered to be an ameloblastoma that has grown around, or originated in, the follicle 

of an odontoma or developing tooth.  The ossifying fibroma is given a section among the 

benign odontogenic tumours under the term cemento-ossifying fibroma, which better reflects 

its odontogenic origin but has no implications for its management.  
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The classification of ameloblastomas remains contentious, particularly regarding 

unicystic types.  The term ameloblastoma, solid/multicystic type, has been replaced by 

ameloblastoma without further qualification, which may cause some confusion.  Many 

pathologists are likely to continue using the term solid/multicystic to differentiate the 

conventional ameloblastoma from unicystic and other variants.  The ameloblastoma, 

unicystic type, retains its full and descriptive name.  The unicystic ameloblastoma without 

invasion of its wall can probably be managed more conservatively than the solid/multicystic 

type, 
10, 11  

but there is a lack of follow-up studies and unicystic ameloblastomas do seem to 

recur, albeit less often than solid/multicystic types.  Clear differentiation between types of 

ameloblastoma therefore seems essential, although diagnosis of a unicystic ameloblastoma 

without mural invasion can be confirmed only on examination of the entire excised specimen.  

 

 It remains to be seen to what extent this new classification will be accepted, and it 

seems likely that the growing understanding of the mutational drivers of ameloblastomas will 

assist in the prediction of their behaviour and allow for more targeted treatments.
12

 A 

considerable proportion of ameloblastomas carry a mutation of BRAF, 
13

 as do some 

melanomas and thyroid carcinomas,  and there is emerging evidence that ameloblastomas that 

carry this BRAF mutation follow a more aggressive course.
14

 

 

The only newly-defined benign odontogenic tumour that has been added is the 

primordial odontogenic tumour, which has been described in a series of six patients, 
15

 all in 

the first two decades of life, with an even distribution between the sexes.   All presented with 

an asymptomatic swelling in the posterior mandible (n=5) or the posterior maxilla (n=1).   

Images showed well-defined radiolucencies (35-90 mm in maximum dimension) associated 

with unerupted, variably-resorbed or displaced teeth in apparent pericoronal relations.  The 
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tumours were solid and well-circumscribed, and comprised loose fibrous tissue with tissue 

similar to the dental papilla and a characteristic complete peripheral lining of cuboidal to 

columnar epithelium.  The lesions were easily enucleated and no recurrences reported with up 

to 20 years’ follow up. 

 

Odontogenic cysts 

 

Odontogenic cysts were a notable omission from the previous edition, which caused 

difficulties both because there is overlap between the histological appearances of cysts and 

odontogenic and salivary neoplasms, and because of changes in terminology made at the 

same time.  In the previous edition, odontogenic keratocysts (OKC) and calcifying 

odontogenic cysts (COC) were listed as keratocystic odontogenic tumours and calcifying 

cystic odontogenic tumours, respectively.  This led to confusion, and the nomenclature was 

not widely accepted.  The propensity for recurrence, together with association with mutations 

of the Drosophila segment polarity gene Patched (PTCH) gene,
16 

had been taken as 

supportive of a neoplastic designation for the OKC.  However, not all OKC possess 

identifiable PTCH mutations 
17

 and it was not clear whether the neoplastic designation was 

meant to apply to all OKC or just a subset, as cysts were omitted.  The 2017 WHO panel did 

not think there was sufficient evidence to justify its classification as a neoplasm, and the 

designations OKC and COC are back as the preferred terms, though the 2005 terms remain 

acceptable synonyms.  

 

Maxillofacial bone tumours 
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 Benign and malignant tumours of bone and cartilage are now described in the same chapter 

as the odontogenic tumours, which allows for features specific to the gnathic bones to be 

emphasised.  In terms of care of patients this is most relevant for osteosarcoma, which has 

less propensity to metastasise when it arises in the gnathic bones than in other skeletal sites.  

Indeed, resection with clear margins is the most important prognostic factor for osteosarcoma 

of the jaws, and the role of (neo)adjuvant treatment remains controversial.
18

   

 

Key points 

• Sclerosing odontogenic carcinoma is a recently-described entity that, despite its 

aggressive microscopic appearance, carries a good prognosis.  No metastatic spread or 

disease-related deaths have so far been reported. 

• Metastasising ameloblastoma is now defined as benign, despite its appreciable 

mortality. 

• Ameloblastic fibrodentinoma and ameloblastic fibro-odontoma are considered to be 

stages in the development of odontomas and may be treated by enucleation. 

• Primordial odontogenic tumour is an emerging entity that is seen in young people and 

seems to be adequately managed by enucleation. 

• “Odontogenic keratocyst” has been reinstated as the preferred term for a keratocystic 

odontogenic tumour, which reflects its probable non-neoplastic nature. 

 

Tumours of the salivary glands 

 

Many different epithelial tumours arise in the salivary glands, and many subtypes have been 

suggested.   Only well-documented epithelial neoplasms are included, often with supporting 
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genetic data.  The soft tissue section of the chapter has been expanded and a section on non-

neoplastic epithelial lesions added.      

 

Benign salivary tumours 

 

No recently recognised tumours have been added to this section.  Metastasising pleomorphic 

adenoma was previously listed as a distinct entity in the section on malignant tumours, and it 

now occupies a subcategory of pleomorphic adenoma within the section on benign tumours.  

Metastasising pleomorphic adenoma cannot be distinguished histologically from a typical 

pleomorphic adenoma and is diagnosed only on detection of metastases, usually after many 

local recurrences.  In a well-documented series of 11 patients, two died as a direct result of 

metastatic tumours. 
19

 However, recognition of the lesion as a benign entity may allow 

excision of more aggressive metastases, particularly when there are few of them.  

 

Non-neoplastic epithelial lesions  

  

The new additions of nodular oncocytic hyperplasia, intercalated ductal hyperplasia, and 

sclerosing polycystic adenosis are included in this section.  Nodular oncocytic hyperplasia is 

a benign non-neoplastic nodular proliferation that occurs in the parotid gland.  Intercalated 

duct hyperplasia is similarly rare, and usually an incidental finding in excisions of other 

salivary tumours. 

 

Sclerosing polycystic adenosis (Fig. 1) was described in the 1990s 
20

 and named for 

its resemblance to fibrocystic change and sclerosing adenosis of the breast.  It presents as a 

painless, slow-growing mass usually in the parotid gland, less often in the submandibular 
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gland, and even more rarely in the minor glands.
20, 21

  Both men and women are affected, 

over a wide age range.
20, 21

 The lesion comprises a lobular, well-circumscribed proliferation 

of ducts and acini.  Cytological atypia can be present 
20, 23

 and there is evidence that this may 

be a neoplastic rather than reactive process. 
23

 A single case of malignant transformation has 

been described after multiple recurrences.
24

 Treatment is by complete excision with good 

margins, but a recurrence rate of 19% has been reported.
25

  

 

Malignant tumours 

 

The only recently defined tumour that has been added to this chapter is secretory carcinoma 

(Fig. 2).  This was previously described in most publications as “mammary analogue 

secretory carcinoma (MASC)” because of its morphological similarity to secretory carcinoma 

of breast, which is caused by the same ETV6-NTRK3 translocation.  The tumour arises in the 

major and minor glands over a wide age range and without particular sex bias. 
26, 27

 It usually 

presents as a painless mass 
26, 28 

with a well-circumscribed but unencapsulated periphery.  

The carcinoma looks cytologically low grade 
26, 27

but has a 20% incidence of metastases.
28

  

Prognosis is generally good but worsens with increasing stage, high grade transformation, 

and possibly atypical fusion transcripts.
26, 29, 30

   Before its definition, cases would probably 

have been diagnosed as acinic cell carcinoma. 
31

 The higher metastatic rate and possibility of 

targeted treatments, which take advantage of the known translocation, 
32 

make correct 

diagnosis essential.  

 

Intraductal carcinoma is included as a section that encompasses entities previously 

described as low grade cribriform cystadenocarcinoma or low grade salivary duct carcinoma.  

These rare carcinomas have what is described as an intraductal growth pattern, and are 
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considered to be non-invasive/in situ.   They usually present as a symptomless swelling, 

usually in the parotid gland, and rarely in the submandibular or minor glands. 
33-36

 Ages of 

patients in the largest series ranged from 32 to 94 years without particular sex bias.
33-35

 The 

designation “intraductal” is based on the well-circumscribed architecture and the presence of 

an intact periphery of myoepithelial cells that surround an intraluminal proliferation of ductal 

cells.  The cytological features are usually low grade.  The view that an intact layer of 

surrounding myoepithelial cells indicates that the proliferation is an intraductal one seems to 

assume that the myoepithelial cells are not themselves neoplastic, but the justification for this 

assumption is not clear.  Management is by parotidectomy and no recurrences or metastatic 

disease have been reported in cases with the usual low grade features.
34,35

   High grade 

cytology has been associated with multiple recurrences, and high-grade transformation to 

widely invasive high-grade adenosquamous carcinoma with metastatic disease has also been 

described.
33, 37 

 

Polymorphous low grade adenocarcinoma has been renamed polymorphous 

adenocarcinoma (PAC).  The low grade descriptive term has now been dropped as, while 

most are low grade, more aggressive forms are included within the range of this diagnosis 

and high grade transformation has been described.
38

 Management is usually by wide local 

excision
39, 40

 and an overall excellent prognosis with a 10-year disease-specific survival of 

96.4% has been reported.
40

 The incidence of lymph node metastases ranges from 0 to 17% ,
41-

44
 and this behaviour often seemed at odds with the low grade designation.  More aggressive 

behaviour is associated with it when is situated at the base of  the tongue and has papillary or 

cribriform architecture.
43,44

  These features are seen in tumours described under the term 

“cribriform adenocarcinoma of tongue” and subsequently “cribriform adenocarcinoma of 

minor salivary gland” (CAMSG).
45, 46

  CAMSG has a metastatic rate of 70%-100%, which 

exceeds that of PAC.
45, 46

  The microscopic features of CAMSG can overlap with those of 

PAC, 
44 

and CAMSG is regarded by the WHO as an emerging entity and is not separated 

from PAC.  CAMSG is, however, recognised as a distinct entity by many pathologists who 
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will probably continue to report it as a distinct tumour, and clinicians need to be aware of its 

more aggressive course. 

 

The WHO emphasises that appropriate management of carcinoma ex-pleomorphic 

adenoma is governed by the extent of invasion and the type of carcinoma.  The authors of the 

Royal College of Pathologists dataset for salivary carcinomas further emphasise that “the 

prognosis of the carcinomatous component is poorer than that of comparable carcinomas 

developing de novo”.
47

   It is generally accepted that an intracapsular carcinoma ex-

pleomorphic adenoma follows an essentially benign course after conservative surgical 

management.
48,49

  Minimal invasion is also associated with a relatively favourable 

prognosis.
49

  However, the cut-off point for what constitutes minimally invasive is not clear.  

The WHO
1
 cites a range of 4-6 mm and the Royal College of Pathologists 

47
 a range of 5–6 

mm, but both acknowledge the need for further validation.  The issue of the correct cut-off 

point is compounded by difficulties in its measurement that can be caused by its multifocal 

and multinodular growth, or an incomplete capsule. The importance of extent of invasion can 

also be superseded by the grade of carcinoma.  For example, Griffith et al 
50

 described three 

cases of salivary duct carcinoma ex-pleomorphic adenoma (a high grade carcinoma) with less 

than 2 mm extracapsular invasion.  Despite this “minimal invasion”, two of them developed 

metastatic disease, and one died of the disease after 16 months.  Establishment of the 

prognosis, and correct management of carcinoma ex-pleomorphic adenoma, require careful 

clinicopathological correlation.  Factors to consider include extent of invasion, grade of 

carcinoma, and stage, and these must be assessed together.  It seems wrong to base treatment 

solely on the extent of invasion. 

 

Key points 
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• Sclerosing polycystic adenosis is listed as a non -neoplastic epithelial lesion, but there 

is some evidence that it may be a neoplasm and it carries an appreciable rate of recurrence. 

• Secretory carcinoma has a higher metastatic rate than acinic cell carcinoma, and has 

potential for targeted treatment, which makes correct identification of this new entity 

essential.   

• Intraductal carcinoma with the usual low grade appearances can be managed 

effectively by parotidectomy. 

• Polymorphous adenocarcinoma is the new designation for polymorphous low grade 

adenocarcinoma, and this includes a wider range of behaviour.  

    

Tumours of the oral cavity and mobile tongue 

 

Tumours of the oral cavity and mobile tongue have been separated from those of the 

oropharynx, which reflects the importance of HPV in carcinoma of the tonsils and 

oropharynx.
51

 HPV-associated oral epithelial dysplasia is described as a lesion that presents 

mostly in adult men, and on the ventral or lateral tongue. 
52

 Microscopy shows full-thickness 

dysplasia with frequent apoptosis.  However, the risk of malignant transformation is 

unknown. 

 

The WHO group was unable to produce a unified grading of dysplasia that could be 

applied to all sites in the aerodigestive tract.  Separate systems for grading dysplasia are kept 

for the larynx and oral cavity, which reflects the differences in aetiology and the different 

structure of the normal epithelium at these sites.  Some have thought that one unified system 

would promote reproducible grading, but this has so far proved impossible to define.  Perhaps 

it will be an objective for the next edition. 
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Legends to Figures  

Figure 1.  Photomicrographs showing sclerosing polycystic adenosis arising in the parotid 

gland. (A)There is a typically circumscribed lobular proliferation of ducts and acini within a 

sclerotic stroma ( haematoxylin and eosin, original magnification x 2.5). (B) Distinctive 

brightly eosinophilic granules are seen in some cells (haematoxylin and eosin, original 

magnification x 10).  

Figure 2.   Photomicrographs showing secretory carcinoma in the parotid gland. 

(A)The neoplasm has a microcystic surface and abundant secretory material (haematoxylin 

and eosin, original magnification x 5).  (B) There is a monophasic cell population showing 

abundant bubbly cytoplasm (haematoxylin and eosin, original magnification x 10). 
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