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Abstract
Lesions arising from odontogenic tissues of the jaws vary from very
common to very rare. Some, such as radicular cysts, form a routine
part of the diagnostic workload for histopathologists who report spec-
imens from the head and neck, but many other lesions are rarely seen
and can cause significant diagnostic difficulty for the non-specialist.
These issues are compounded by the vagaries of dental disease
(and terminology used by dentists and oral surgeons) and issues in
the interpretation of radiographic images, which can be crucial to mak-
ing a correct diagnosis. In this review article, we will discuss a number
of areas of diagnostic difficulty, largely based on the authors experi-
ence in receiving tertiary referrals. This will focus on practical advice

to help avoid the pitfalls in the diagnosis of odontogenic lesions.
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Introduction

The pathology associated with the odontogenic tissues covers a

wide range of lesions with varying aetiologies. Most lesions arise

from the remnants of the tissues which give rise to the teeth, and

an understanding of tooth development is often key to being able

to reach a diagnosis. In some, epithelial and mesenchymal tis-

sues remaining after completion of the dentition are subjected to

the influence of inflammation, largely as sequelae to the dental

caries e pulpitis e periapical periodontitis sequence. These le-

sions (apical granuloma and radicular cyst) are very common,

and only infrequently cause diagnostic confusion. Other lesions,

such as the developmental odontogenic cysts and odontogenic

tumours are rarer (in some cases very rare indeed), and the

varied clinical, radiological and histopathological features can

lead to uncertainty in diagnosis. Much of this can be ameliorated

by careful attention to appropriate clinical and radiological in-

formation (which can be hard to come by), but there are still a

number of common areas of confusion with associated pitfalls.

Based on the issues which commonly arise in referral cases, in

this review we will outline a number of these, with practical

advice on how to address them in the diagnostic process.

Pitfall 1: lesions in the immature dentition
Before we discuss the issue at hand, a quick review of tooth

development is needed. The dentition starts to develop very early

in intrauterine life, with the early stages microscopically evident

by around week 6. The development of teeth requires both an

epithelial component, which arises from a structure in the

developing oral epithelium called the primary epithelial band

(which gives rise to the dental lamina), and an ectomesenchymal

component, originating from cells of the neural crest. The mo-

lecular interactions between these tissues are being progressively

identified,1 and these give rise to the enamel organ, which ap-

pears as an expansion of the dental lamina. This varies in shape

throughout development (from bud to cap to bell shape) and

progressively outlines the size and shape of the tooth crown

(Figure 1). Further differentiation gives rise to formation of the

hard tissues of the tooth: dentine secreted by odontoblasts

derived from the mesenchyme of the developing dental pulp, and

enamel secreted by ameloblasts derived from the inner layer of

the dental lamina. Once the crown is complete, the root is out-

lined by an epithelial structure known as Hertwig’s root sheath

(HRS), which encompasses the ectomesenchymal component of

the developing tooth, which then becomes the dental pulp. The

developing tooth, prior to eruption, is surrounded by a band of

fibrous tissue known as the dental follicle (Figure 2).

Once tooth formation is complete, the epithelial components

are no longer required and the enamel organ undergoes atrophy

and the dental lamina and Hertwig’s root sheath fragment.

However, epithelial remnants remain: Hertwig’s root sheath

gives rise to the cell rests of Malassez which are found in the

periodontal ligament, and the dental lamina gives rise to the cell

rests of Serres (Dental Lamina Rests: DLRs) which overlie an

unerupted tooth, but also reside permanently in the superficial

alveolar bone and gingival mucosa. The epithelium which covers

the completed crown (Reduced enamel epithelium) remains until

eruption, when it forms part of the developing gingival crevice

epithelium. Mesenchymal components, largely dental follicle,

can remain after the completion and eruption of teeth. These

epithelial and mesenchymal remnants give rise to the full range

of odontogenic lesions and tumours (Table 1).

As will be evident from what follows in later sections, many

odontogenic hamartomas and tumours recapitulate the histo-

logical appearances of tooth development to some degree. The

development of odontoma is a particular case in point, but

ameloblastomas (most notably the follicular pattern) closely

resemble the enamel organ, and odontogenic myxoma variable

recapitulates features of the dental follicle or dental papilla.

There is, therefore, potential for confusion of immature odonto-

genic tissues with odontogenic neoplasms, and this is a well-

known pitfall in younger patients (<20 years), particularly

before completion of the dentition.2

Care is required in a number of scenarios

� Dental lamina rests in tissues overlying unerupted teeth.

DLRs are commonly found in gingival biopsies, particu-

larly from the posterior mandible. They vary markedly in

their appearance from small clusters of cells, very similar
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