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Examination of extraoral tissues1

Figure�1.1  Cerebral palsy head. Figure�1.2  Hereditary hemorrhagic telangiectasia.

Figure�1.5  Hereditary hemorrhagic telangiectasia 
(same patient as in Figure�1.2).

Figure�1.3  Cutaneous odontogenic fistula.

Figure�1.4a  Lipoma.

Figure�1.6  Purpura on arm.

Figure�1.4b  Scan of lipoma (arrow on lesion).
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Examination of mouth, jaws, 
temporomandibular region 
and�salivary�glands

2

Figure�2.1a  Portable miniature operative light. Figure�2.1b  ENT headlight.

Figure�2.2a  Teeth and gingivae. Figure�2.2b  Buccal mucosa. Figure�2.2c  Buccal mucosa.

Figure�2.2d  Palate. Figure�2.2e  Tongue dorsum. Figure�2.2f  Tongue ventrum 
and floor of�mouth.

LIPS
Herpes labialis
Cheilitis
Mucoceles
Granulomatous conditions

TONGUE
Geographic tongue
Glossitis
Burning tongue syndrome
Aphthae

PALATE
Torus palatinus
Stomatitis nicotina
Pemphigoid
Pemphigus

BUCCAL MUCOSA
Leukoedema
Linea alba
Cheek biting
Aphthae
Lichen planus

Lips
Teeth

Soft palate
Uvula
Tonsils
Tongue

Figure�2.3  Common conditions.

Figure�2.4  Toluidine blue.

Figure�2.5  Chemilumine scent 
illumination system (ViziLite).

Figure�2.6  Fluorescence 
spectroscopy system (Velscope).
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Table�3.2 Frequently used tissue stains.

Stain Constituents Stains Used for

Congo red
H&E

Sodium salt of benzidine diazo
Hematoxylin (basic stain)
Eosin (acidic stain)

Amyloid apple�green under polarized light
Cell nuclei (basophilic) stain blue/purple
Cytoplasm, connective tissue and other extracellular 
substances (eosinophilic) stain pink/red

Diagnosis of amyloidosis
Most histopathology

Mucicarmine Carmine and aluminium hydroxide Acid mucins stain pink Muco�epidermoid 
carcinoma, Cryptococcus

Papanicolaou (Pap) 
staining

Combination of hematoxylin, eosin
Y, Orange G, Light Green SF and 
Bismark brown

Nuclei stain blue, cytoplasm of basal cells light blue, 
intermediate cells orange�red and superficial yellow

Smears for cytopathology

PAS Periodic acid Schiff Carbohydrates stain purple Fungal hyphae, glycogen, 
mucus

Prussian blue Potassium ferrocyanide and acid Iron stains blue or purple Iron in bone marrow and 
other biopsy specimens

Romanowsky stains 
(Wright, Jenner, 
Leishman, Giemsa)
Silver staining

Eosin Y, methylene blue (methanol 
and glycerol)
Silver nitrate

Leukocytes stain purple
Proteins and DNA stain brown/black

Inspection of blood cells
Fungi, some bacteria 
(syphilis, rhinoscleroma), 
collagen, reticulin

Sudan stains Sudan III, IV and Black B, Oil Red O Lipids stain black or red Lipid deposits
Van Gieson stain Picric acid and acid fuchsin Collagen stains red

Muscle stains yellow
Nuclei stain black

Collagen in vessels, liver 
and bone marrow

Having taken a careful history and completed the clinical 
examination, the clinician is often in a position to formulate 
the diagnosis, or at least a list of differential diagnoses. In the 

latter case, the diagnosis is provisional, and another opinion (e.g. 
specialist referral) or investigations may be necessary to reach a 
firm diagnosis.

Informed consent and confidentiality is required for all investiga-
tions. Biopsy is the removal of tissue usually for diagnosis by histo-
pathological examination (Box� 3.1). Practitioners who have the 
competence and confidence can undertake mucosal biopsy but in 
other cases it may be better to refer.

Methods for biopsy include (Table�3.1):
•�t Incisional biopsy – sampling using a disposable tissue punch (a 

round�shaped knife) or scalpel. Punches are light, easy to use and 
less likely than a scalpel to damage anyone. Most biopsies can be 
performed with a 3 or 5 mm punch, without suturing.
•�t Excisional biopsy – scalpel or punch removal of the whole lesion.
•�t Needle biopsy (mainly for lymph nodes and lumps):

•�t fine�needle cutting biopsy (FNCB) using wide�bore needle
•�t fine�needle aspiration biopsy (FNA or FNAB) or cytology 

(FNAC), using 22 gauge needle, sometimes as ultrasound�
guided fine�needle aspiration cytology (US�FNAC).
•�t curettage; scraping (e.g. from a bone cavity).

Mucosal biopsy
In most incisional biopsies it is preferrable to sample the 
lesional� margin or perilesional area, as sampling an ulcer is 
rarely� helpful since the epithelium has been lost. In suspected 
malignant mucosal lesions it can be difficult to decide which is the 
best part to biopsy but, generally, red areas (erythroplakia) are 
where dysplasia is most likely and therefore are best sampled 
(Figures� 3.1a–d). It can be helpful to stain the mucosa before 
biopsy with toluidine blue:
•�t Infiltration of local anesthetic (Figure�3.2).
•�t Use a scalpel when a bullous disorder is suspected as a punch 

might tear the fragile tissue (Figure�3.3).
•�t Hold the tissue with suture or forceps to avoid squeezing and 

causing crush artifacts.
•�t Remove the required tissue.

•�t Snap�freeze specimen in liquid nitrogen or place in Michel solu-
tion if for immunostaining; if for other staining, place it in 10% 
neutral buffered formalin (Table�3.2).
•�t Label specimen and request form carefully and follow the postal 

regulations if the specimen is to be mailed.
•�t Suture if necessary, using a fine needle and resorbable suture 

(e.g. Polyglycolic acid suture (Vicryl* Rapide)), or black silk 
(Figure�3.4).

Direct immunofluorescence is a qualitative technique used to 
detect immune deposits (antibodies and/or complement) in the 
tissues, using fluorescein stain which fluoresces apple green under 
ultraviolet light, and is useful in the diagnosis, particularly of bul-
lous disorders.

Indirect immunofluorescence is a qualitative and quantitative 
technique used to detect immune components (circulating anti-
bodies and/or complement) in the serum. It is a two or more stage 
technique requiring patient serum and animal tissue.

Other techniques
Immunohistochemistry, polymerase chain reaction (PCR), in situ 
hybridization (ISH), and fluorescent ISH (FISH) are also used, 
especially in diagnosis of infections or neoplasms.

Brush biopsy
This uses a cytobrush as a sampling device to reach deeper layers 
of the oral epithelium (Figure�3.5), evaluating the cells obtained by 
computer�assisted image analysis. Major limitations are cost and 
high false�negative rates.

Labial salivary gland biopsy
•�t Give local analgesia.
•�t Make a linear mucosal incision to one side of the midline in 

the lower labial mucosa or an X�shaped incision over the swell-
ing which overlies the salivary gland. There aren’t comparative 
studies supporting the advantages of a particular type of 
incision.
•�t Excise at least four lobules of salivary gland. Diagnostic criteria 

is based on score per 4 mm2.
•�t Suture the wound if necessary.
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Investigations: Microbiology4

Table�4.1  Common microbiological stains.

Stain Main components Main uses

Acid fast (Ziehl�
Neelsen and 
Kinyoun�stains)

Carbol fuchsin and 
methylene blue

Differentiates bacteria with 
waxy cell walls, e.g. 
Mycobacterium tuberculosis, 
Mycobacterium leprae, and 
Mycobacterium avium�
intracellulare complex from 
those that do not

Gomori methenamine 
silver (GMS)

Silver Stains carbohydrates in fungi

Gram Crystal violet, 
Gram’s�iodine and 
safranin

Stains Gram�positive bacteria 
(e.g. Staphylococci), and 
Gram�negative bacteria (e.g. 
Escherichia coli) based on 
differences in cell wall 
structure

Periodic acid 
Schiff�(PAS)

Periodic acid 
selectively oxidizes 
glucose, creating 
aldehydes that react 
with Schiff to produce 
a purple�magenta 
colour

Stains carbohydrates in fungi

Figure 4.1a   Unstained Candida albicans . Figure 4.1b   Candida  hyphae PAS staining.

Figure 4.1c   Candidosis (silver stain). Figure 4.1d   Candida  colonies.

Figure 4.1e   Histoplasmosis silver 
impregnation.

Figure 4.1f   CMV immunohistochemistry.
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Informed consent and confidentiality is required for all 
investigations.
Testing for infections can be a very sensitive issue, especially in 

the case of Human Immunodeficiency Virus (HIV) infections, 
tuberculosis and sexually transmitted infections (e.g. Syphilis, 
Herpes, Anogenital warts, Gonorrhea). HIV testing in particular 
remains voluntary and confidential, and patients must be counse-
led properly beforehand. It has been recommended in the UK that 
patients should be offered and encouraged to accept HIV testing in 
a wider range of settings than is currently the case; that patients 
with specific indicator conditions should be routinely recom-
mended to have an HIV test; and that all doctors, nurses and mid-
wives should be able to obtain informed consent for an HIV test in 
the same way that they currently do for any other medical investi-
gation (The British HIV Association; British Association of Sexual 
Health and HIV; and British Infection Society).

Microbiological diagnosis is based on either demonstration of the 
micro�organism or its components (antigens or nucleic acids), or on 
the demonstration in the serum of a specific antibody response.

Whenever an early diagnosis is important for the institution of 
therapy or some other measure (e.g. infection control), methods 
that demonstrate the organism or its components are best used as 
results are more speedily obtained.

Micro�organisms can be demonstrated directly in samples or 
tissues by microscopy using various stains (Table�4.1).

Direct cytological smears and histopathology are sometimes used, 
as is growth after inoculation in cultures (Figures�4.1a–f), but rapid 

and sensitive techniques for detecting antigens and nucleic acids have 
very much come to the fore (Table�4.2). Antigen tests use, for exam-
ple, ELISA (Enzyme�Linked ImmunoSorbent Assay), latex agglutina-
tion, or immunofluorescence. Nucleic acids are usually detected by 
polymerase chain reaction (PCR) or variants on that technology.

Microbial specimen handling is important to ensure reliable results. 
Specimens should be collected before antimicrobials are started and 
always handled and labelled as a biohazard. If pus is present, a sample 
should be sent in a sterile container, in preference to a swab. If tuber-
culosis is suspected, this must be clearly indicated on the request 
form. If the microbiological specimen cannot be dealt with within 
two hours, the swab should be placed in transport medium and kept 
in the refrigerator at 4°C (not a freezer) until dealt with by the micro-
biology department. Swabs for viral infections must be sent in viral 
transport medium; dry swabs are no use. Acute and convalescent 
serum samples should be taken for serological diagnosis of infections. 
The convalescent serum is collected 2–3 weeks after the acute illness.

Laboratory tests available to help the diagnosis of oral diseases 
are shown in Table 4.2, but many infections are diagnosed provision-
ally on clinical grounds. Laboratory confirmation may help diagno-
sis and management and, in the case of HIV, syphilis and 
tuberculosis is mandatory.

Reference
The British HIV Association; British Association of Sexual Health 

and HIV; and British Infection Society. http://www.bhiva.org/
files/file1031097.pdf. Accessed 24 March 2009.

Table�4.2 Laboratory diagnostic tests for oral microbial infections*.

Micro�organism Diagnostic tests

Main Other tests

Candidosis Culture in Saboraud dextrose  
agar for identification

Speciation tests such as germ tube tests 
and culture on CROM agar

API kits give more definitive 
identification

Coxsackie Coxsackie IgM

Cytomegalovirus 
(CMV; HHV�5)

CMV IgM Immunostaining (Figure�4.1f)

Epstein�Barr virus 
(EBV)

EBNA IgG Monospot (Paul�Bunnell heterophile 
antibody test) is 98% sensitive. False 
negatives common in patients < 5 years 
(when anti�VCA IgM should be assayed)

Herpes simplex 
viruses (HSV)

Immunofluorescence testing (IF) 
and enzyme linked 
immunosorbent assays (ELISA), 
Immunostaining will give same 
day results Nucleic acid (PCR)

Mouth washing for culture
Scrapings of lesions reveal HSV by EM 
and multinucleate giant
Tzanc cells

Serology: HSV IgG and IgM 
in primary infection
HSV specific IgG alone in 
reactivation
Western blot is confirmatory

Herpes varicella�
zoster virus (VZV)

Immunostaining
Nucleic acid (PCR)

Scrapings of lesions reveal VZV by EM 
and multinucleate giant
Tzanc cells

Serology: VZV IgM in 
primary and recurrent 
infections

Mumps
Syphilis

Mumps IgM
Serology
Non�specific Reagin tests (VDRL 
and RPR tests)
Specific tests for treponemal 
antibodies (TPI, FTA�Abs, 
hemagglutination tests (HATTS 
and MHA�TP))

Serum amylase raised
Fluorescent antibody staining of smear

Mumps IgG later
Dark ground microscopy

Tuberculosis Fluorescence staining (auramine�
rhodamine) or Ziehl�Neelsen 
staining or nucleic acid probes

Nucleic acid amplification tests (NAAT) 
PCR to detect TB DNA
Interferon�� (interferon�gamma) release 
assays (IGRAs)

Culture
MB/BacT, BACTEC 9000, and 
the Mycobacterial Growth
Indicator Tube (MGIT)
ELISA
Adenosine deaminase

*�See Chapter�60 for HIV�testing.
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Investigations: Imaging5

Figure�5.1   Bone Scan: 
mandibular squamous 
cell carcinoma.

Figure�5.3   Gorlin�Goltz syndrome: keratocystic 
odontogenic tumor.

Figure�5.2a   CT: osteosarcoma.
Figure�5.2b   CT: ameloblastoma.

Figure�5.4   Periapical 
radiography: 
periapical granuloma.

Figure�5.5   MRI: head and neck. Figure�5.6   MRI: pleomorphic adenoma T1.

Figure�5.8   Sialogram in sialolithiasis.

Figure�5.7   Salivary scintiscan normal. Figure�5.9   Ultrasound scan. Submandibular 
salivary gland. Courtesy of J. Brown, C. Scully 
and Private Dentistry.
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Informed consent and confidentiality is required for all 
investigations.
Because of the adverse effects of ionising radiation and the 

cumulative effect of radiation hazard, clinicians requesting examina-
tion or investigation using X�rays must satisfy themselves that each 
investigation is necessary and that the benefit outweighs the risk.

Ultrasound and magnetic resonance imaging (MRI) avoid radia-
tion hazards.

Angiography is a relatively high radiation dose invasive tech-
nique and MRI angiography is often used in its place. Angiography 
use should first be discussed with a radiologist, but it can be useful 
in diagnosis of:
•�t vascular anomalies or tumors
•�t parotid gland deep lobe tumors.

Arthrography has been used in the past for diagnosis of sus-
pected TMJ internal derangements but, in most centres, it has been 
superceded by MRI.

Bone scintiscanning is a high radiation dose technique and often 
other imaging modalities can be more appropriately used. It is 
essential to discuss with a radiologist prior to referring the patient, 
but it can be useful in diagnosis of:
•�t bone invasion or metastases (Figure�5.1)
•�t condylar or coronoid hyperplasia
•�t fibro�osseous disease
•�t other bone disease.

Computed axial tomography (CT or CAT) shows the bone and 
teeth white, and can be useful in diagnosis of:
•�t hard tissue lesions (Figures�5.2a and b)
•�t paranasal sinuses diseases
•�t lesions in complex anatomical areas inaccessible to conventional 

radiographs
•�t tumor spread, to exclude cranial base or intracranial pathology

Disadvantages of CT are mainly that it:
•�t gives a fairly high radiation exposure (CT of the head can give 

the equivalent exposure to about 100 chest radiographs)
•�t is expensive
•�t gives artfacts (star artfacts) when imaging the jaws if amalgam, 

other metal restorations or implants are present.

Cone beam CT is becoming widely utilised for imaging bone/
dental pathology of the jaws but is not recommended for imaging 
soft tissue lesions. It has the advantage of a lower radiation dose to 
the patient than conventional CT.

Dental panoramic tomography (DPT; or orthopantomography 
[OPTG]) is a specialized tomographic technique used to produce a 
flat representation of both jaws, offering a good overview of the 
dentition, maxillary sinuses, mandibular ramus and temporoman-
dibular joints. It can demonstrate jaw lesions (Figure�5.3) and gen-
eralized pathology such as periodontitis, but is subject to 
considerable and unpredictable geometric distortion, is greatly 
affected by positioning errors and has relatively low spatial resolu-
tion compared with intraoral radiographs. DPT also:
•�t lacks the detail obtained by intraoral radiography such as peria-

pical films
•�t does not show caries until it is has progressed to dentine
•�t does not show detail in the anterior jaws, where the spine is 

superimposed
•�t always shows ghost shadows
•�t images only those tissues within the focal trough.

It has no radiation dose saving advantage over full mouth radi-
ographs since a tissue weighting factor for salivary glands has been 
included in the calculations of effective dose by the International 
Commission on Radiological Protection (ICRP).

Intraoral radiography, including periapical, bitewing and 
occlusal projections, is the basic imaging used for dental pathology 
and has higher spatial resolution which allows detection of small 
carious lesions and periapical radiolucencies that may not always 
be detectable with DPT. It can be useful in diagnosis of:
•�t approximal caries
•�t other coronal pathology
•�t tooth root pathology
•�t periapical pathology (abscess, granuloma, cyst, etc.) (Figure�5.4)
•�t adjacent bone pathology.

Magnetic resonance imaging (MRI) does not use ionising radia-
tion, the bone shows black, and it gives good images of soft tissues 
(Figures�5.5 and 5.6) and is the imaging modality of choice to aid 
in the diagnosis and management of:
•�t soft tissue lesions, including malignant lesions (e.g. carcinoma, 

lymphoma) (Figure�5.6)
•�t temporomandibular joint disease
•�t trigeminal neuralgia
•�t idiopathic facial pain
•�t children and young people (rather than CT).

The disadvantages of MRI are that it is:
•�t not as good as CT for imaging bone lesions
•�t liable to produce image artifacts where metal objects are present 

(dental restorations, orthodontic appliances, metallic foreign bod-
ies, joint prostheses, implants, etc.)
•�t expensive.

Contraindications to MRI include:
•�t implanted electric devices (e.g. heart pacemakers, cardiac defi-

brillators, nerve stimulators, cochlear implants)
•�t intracranial vascular clips, if these are ferromagnetic
•�t prosthetic cardiac valves containing metal
•�t obesity (weight limit on gantry and size of scanner)
•�t claustrophobia (unless open scanner available).

Salivary scintiscanning is now very rarely used, since ultrasound 
has become the imaging modality of choice for assessing salivary 
glands (Figure�5.7). It can help examine all salivary glands simulta-
neously, and is useful in the diagnosis of salivary:
•�t ductal obstruction
•�t aplasia
•�t neoplasms
•�t Sjögren’s syndrome.

Sialography examines one major gland only (Figure�5.8) but can 
be useful in diagnosis of:
•�t salivary duct obstruction
•�t intermittent salivary swelling
•�t recurrent salivary infections.

Contraindications:
•�t allergy to radiocontrast media (e.g. iodides)
•�t acute salivary infection.

Ultrasound scanning (US) is non�invasive use of 3.5–10 mHz fre-
quency sound waves, and is the first�line imaging modality to use in:
•�t diagnosis of soft tissue swellings (e.g. lymph nodes, thyroid or 

salivary glands) (Figure�5.9)
•�t diagnosis of soft tissue hard inclusions (e.g. calcification, foreign 

bodies)
•�t assisting fine needle aspiration biopsy (ultrasound guided FNA 

or FNAB) as it improves the diagnostic yield.

Doppler ultrasound is also useful for investigating vascularity 
of lesions. There are no contraindications to ultrasound, but disad-
vantages are that it:
•�t is user dependent
•�t may fail to visualize the deep extent of a lesion.
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Informed consent and confidentiality is required for all 
investigations.
Blood contains cells (erythrocytes, leukocytes, platelets), 

proteins (antibodies, enzymes, etc.) and other substances. Blood 
tests help determine disease states, but should be the appropriate 
test� and requested only when clinically indicated. Furthermore, 
abnormal “blood results” do not always mean disease. Apart from 
technical errors which are possible, some tests assays for autoanti-
bodies, for example (which may be indicated in suspected bullous 
diseases or Sjögren’s syndrome) may show abnormalities (in this 
case autoantibodies), but these do not always indicate disease and 
their absence does not necessarily exclude it. There is also a danger 
of needlestick injury.

Whole blood is used for full blood count (FBC; or full blood 
picture, FBP) and must be anticoagulated (EDTA in the collection 
tube). FBP may identify anemia (e.g. in glossitis, burning mouth 
syndrome, or oral ulceration) (Figures� 6.1a and b). The white 
blood cell count (WBC or WCC) and blood film may reveal leuke-
mia or infection such as infectious mononucleosis (Figures�6.2 and 
6.3), and a platelet count can help where bleeding tendency is 
suspected (Figure�6.4).

A sickle test should be requested for patients of African heritage 
(ideally also for those of Mediterranean and Asian origin).

Serum, obtained by collecting whole blood without anticoagu-
lant, is used for assaying antibodies, which can help diagnose 
infections and autoimmune disorders, and for most biochemical 
substances (e.g. “liver enzymes”).

Table�6.1 shows the interpretation of some blood tests.

Referring a patient for specialist opinion
It is the responsibility of clinicians to recognize the early signs of 
serious disease and to direct the patient to the appropriate special-
ist for a second opinion and include any relevant investigation 
results.

Essential details of a referral include:
Name and contact details of the patient
including age, address and day�time and mobile telephone 

number.
Name and contact details of the referring and other clinicians
History of present complaint
brief details and description of the nature and site of 

lesion(s).
Urgency of referral
Social history
Medical history
Special requirements
e.g. for interpreter, sign language expert accompanying 

responsible adult for advocacy or special transport.

Investigations: Blood tests6

Figure 6.1a   Pernicious  
anemia glossitis.

Figure 6.1b   Pernicious 
anemia (same patient as in 
Figure�6.1a, resolved after 
10 days of therapy).

Figure 6.2   Leukemia presenting 
with gingival lesions.

Figure 6.3   Blood film from 
infectious mononucleosis 
showing atypical 
monocytes.

Figure 6.4   Hemorrhagic bullae 
associated with thrombocytopenia.
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Page numbers in italics refer to illustrations; those in bold refer to tables

abscess, periapical  98
acanthosis  76
acquired immune deficiency syndrome 

(AIDS)  123
see also HIV�infected patients

acute necrotizing gingivitis  70, 71, 120
Addison�s disease  32, 33
adenoma

malignant  88
pleomorphic  10, 88
salivary  88, 89

adenomatoid odontogenic tumor  113
adrenocorticotrophic hormone 

(ACTH), hyperpigmentation 
effects  33

amalgam tattoo  28, 29
ameloblastic fibro�odontoma  108
ameloblastoma  10, 112, 112
anemia

aplastic  115
pernicious  12, 104

angina bullosa hemorrhagica  17
angioedema, hereditary  51
angiography  11
angiomas  42�43, 42

multiple  42
angular stomatitis  36, 40, 41

celiac disease  68
dry mouth  82

antral polyp  118
aphthae  64�65, 64
aphthous�like ulcers  66, 67, 68

HIV�infected patients  123
apical cyst  110
arteriovenous malformation  109
arthrography  11
aspergillosis, antral  118

basal cell nevus syndrome  113
Behçet syndrome  66, 67

manifestations  66
bifid uvula  14
biopsy  6, 6, 7

equipment  6
indications  6
methods  7
mucosal  7
salivary gland  7

birthmark see nevus
bismuth�induced black tongue  26
bisphosphonate�related osteonecrosis   

114, 115

blisters  16, 17�25
causes  16, 16
diagnosis  16, 17
herpes simplex  18�19, 18
herpes zoster  20�21, 20
management  17
pemphigus  22, 23

blood tests  12, 12
interpretation  13

blue nevus  32, 32
bone cyst  114
bone disorders  114, 115, 116, 117

fibro�osseous lesions  116, 117
metabolic disorders  115
neoplastic disorders  114, 115
see also specific disorders

bone scan  10, 11
brucellosis  93
brush biopsy  6, 7
buccal bifurcation cyst  111
buccal mucosa  4

biopsy  7
common conditions  4
examination  5

Burkitt lymphoma  60, 61
burning mouth syndrome  104, 105
burns, blistering  17

C1 esterase inhibitor deficiency  51
calcifying cystic odontogenic 

tumor  113
calcifying epithelial odontogenic tumor 

(CEOT)  113
calculus deposits  120
candidosis  8, 36, 37, 40�41, 40,  

74�75, 74
acute pseudomembranous  74�75, 74
chronic hyperplastic  75
chronic mucocutaneous  75
dry mouth  82, 83
HIV�infected patients  74, 122, 123
types of  40

carcinoma  93
acinic cell  89
adenoid cystic  88, 89
in situ  47
mandibular  10
maxillary sinus  119
mucoepidermoid  89
nasopharyngeal  93
polymorphous  89
salivary duct  89

squamous cell  10, 58, 59, 119
tonsillar  93

caries  82, 83
Castleman disease (CD)  95
cat�scratch disease  93
cavernous hemangioma  50
celiac disease  68, 69
cemento�osseous dysplasia 

(COD)  117
cemento�ossifying fibroma  117
cementoblastoma  112, 113
cerebral palsy  2
cervical lymph nodes  92, 93

malignant disease  93
metastasis  92, 95
see also lymphadenopathy

chancre  71
cheek chewing  76
cheilitis  82

angular  40, 41
exfoliative  123
granulomatous  54

chemiluminescent illumination  4, 5
cherubism  116, 117
chickenpox  20, 21
chronic myelomonocytic leukemia  60
cicatricial pemphigoid  25

see also pemphigoid
computed tomography (CT)  10, 11

cone beam CT  11
condiloma acuminatum  122
confidentiality  7, 9, 11, 12
corneal reflex  3
cranial nerve examination  3, 3
craniofacial fibrous dysplasia  117
Crohn disease  54�55, 54
cysts  108, 110

adenoid  88, 89
apical  110
bone  114
buccal bifurcation  111
dentigerous  110, 111
eruption  111
Gorlin  113
lateral periodontal  111
lymphoepithelial  90, 123
mucus retention  90, 90, 91
nasopalatine duct  108
odontogenic  110, 111
periapical  111
radicular  110

cytomegalovirus (CMV)  8

dental caries  82, 83
dental panoramic tomography  11
dentigerous cyst  110, 111
denture�induced hyperplasia  56�57, 56
denture�related stomatitis  40, 41
desquamative gingivitis  36, 38, 38
drooling  80, 81

causes  80
drug�induced conditions

hairy tongue  27
hypersensitivity syndrome (DIHS)  95
swellings  50, 51
ulcers  62, 63�64

dry mouth  82�83, 82
causes  83
Sjögren syndrome  84

dysplasia  46, 47

eosinophilic granuloma  115
eosinophilic ulcer  62�63
ephelides  30
epidermolysis bullosa  16
epithelial dysplasia  46, 47
epulis fissuratum  56
eruption cyst  111
erythema  36�37

see also red and purple lesions
erythema migrans  36, 48�49, 48
erythema multiforme  72, 73

causes  72
erythroleukoplakia  6
erythroplakia  46�47, 46
ethnic pigmentation  28, 29
Ewing sarcoma  115
examination  4, 5

extraoral tissues  2, 3

facial arthromyalgia  107
facial color  3
facial movement testing  3
facial palsy

Bell palsy  96, 97
causes  96
diagnosis  96

facial sensation testing  3
facial symmetry  3
fibro�osseous lesions  116, 117
fibroepithelial polyp  57
fibroma  57

ameloblastic  113
ossifying  117
peripheral ossifying (POF)  57

Index
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fibrous dysplasia  116, 117
fibrous lump  50, 56, 57
fissured tongue  14, 15, 48
floor of the mouth  4
fluorescence spectroscopy  4, 5
folliate papillitis  14
Fordyce spots  14, 15
foreign body tattoos  28, 29
full blood count (FBC)  12

geographical tongue  48
giant cell arteritis  100, 101
giant cell epulis  57
giant cell granuloma  114

central  109, 115
peripheral  57

gingiva  4
gingival fibromatosis  50, 51
gingival overgrowth  50
gingivitis  36

acute necrotizing  70, 71, 120
desquamative  36, 38, 38
pemphigoid  24

gingivostomatitis, primary herpetic  18
glandular odontogenic cyst  111
glossitis

candidal  40
median rhomboid  40, 41
pernicious anemia  104

gluten sensitive enteropathy  69
gonorrhea  71
Gorlin cyst  113
Gorlin�Goltz syndrome  10, 113
granuloma  54

apical  110
eosinophilic  115
giant cell  57, 109, 114, 115
periapical  10
pyogenic  36, 50, 56, 57

granulomatous conditions  54�55,  
54, 95

chronic  95
lymphomatoid granulomatosis  95
traumatic ulcerative granulomatous 

disease  62�63

hairy leukoplakia  78�79, 78
HIV�infected patients  122, 123

hairy tongue  26, 27
causative drugs  27

halitosis see malodor
hand examination  3
hand, foot and mouth disease 

(HFM)  70�71
Hand�Schuller�Christian disease  115
head examination  3
Heck disease  53
hemangioma  42

cavernous  50
senile, of the lip  42

hemorrhagic bullae  12
hereditary angioedema  51
hereditary gingival fibromatosis  50, 51
hereditary hemorrhagic 

telangiectasia  2, 37
herpangina  71
herpes labialis  18, 19
herpesviruses  18

herpes simplex  18�19, 18, 21
herpes zoster  16, 20�21, 20
herpetic stomatitis  18, 19
Kaposi sarcoma associated  

(KSHV)  44,�95
ulceration  70, 122

histopathology  6, 7
tissue stains  7

histoplasmosis  8
history taking  3
HIV�infected patients  70, 122, 

123�125, 123

candidosis  74, 122, 123
exfoliative cheilitis  123
extraoral lesions  124
hairy leukoplakia  122, 123
human papillomavirus 

infection  122
Kaposi sarcoma  44�45, 44, 122
lymphoma  122
management  123�125
orofacial lesions  124
pigmented lesions  30
progression  122
salivary gland swelling  123
testing  9
ulcers  122, 123

Hodgkin lymphoma  60, 61
human papilloma virus (HPV)   

52�53, 52
HIV�infected patients  122
koilocytes  52
multifocal epithelial hyperplasia  53
oral cancer association  53
papilloma  52�53, 52
types  52
warts  52, 53

hypercementosis  117
hyperparakeratosis  76
hyperparathyroidism  108
hyperpigmentation causes  26, 27

see also pigmented lesions
hyperplasia

denture�induced  56�57, 56
multifocal epithelial  53

hypersalivation  81

idiopathic facial pain (IFP)  104, 105
imaging  10, 11
immunofluorescence  7
infectious mononucleosis  12, 94
informed consent  7, 9, 11, 12
intramucosal nevus  32, 32
investigations  16

blood tests  12, 12, 13
histopathology  6, 7
imaging  10, 11
laboratory tests  9
microbiology  8, 9
salivary gland disease  81

jaw conditions  106�117
bone disorders  114, 115, 116, 117
investigations  109
odontogenic cysts  110, 111
odontogenic tumors  112�113, 112
radiolucencies  108�109, 108
radiopacities  108, 109
see also temporomandibular joint 

(TMJ)
jaw examination  5

Kaposi sarcoma  44�45, 44, 122
Kawasaki disease  95
keratocystic odontogenic tumor 

(KCOT)  10, 112, 112, 113
keratosis  76, 77

frictional  76
tobacco�related  77

Kikuchi disease  95
koilocytes  52
koilocytic dysplasia  53

laboratory tests  9
see also investigations

Langerhans cell histiocytosis  114, 115
Laugier�Hunziker syndrome  30, 30
Letterer�Siwe disease  115
leukemia  12, 68�69, 68, 68, 115

chronic myelomonocytic 
(CMML)  60

leukoedema  14

leukoplakia  76, 77�78
candidal  75
hairy  78�79, 78, 122
infective causes  76
verrucous  76

lichen planus  78, 79
lichenoid reactions  79
lingua villosa nigra  27
lipoma  2
lips

common conditions  4
examination  5
Laugier�Hunziker syndrome  30
senile hemangioma  42

Lyell syndrome  73
lymphadenopathy  93, 94, 95

causes  92
diagnosis  94, 95
drug�induced  95
generalized  95
inflammatory disorders  95
lymphadenitis  92, 93
neoplastic  95
systemic infections  95
unexplained  93
see also cervical lymph nodes

lymphangioma  16, 42�43
lymphoepithelial cyst  90, 123
lymphoma  60�61, 60, 94, 115

Burkitt  60, 61
HIV�infected patients  122
Hodgkin  60, 61
lymphoblastic  114
non�Hodgkin  60, 60

lymphomatoid granulomatosis  95
lymphoreticular system  94

neoplasms  95

McCune�Albright�s syndrome  117
magnetic resonance imaging 

(MRI)  10, 11
malodor  120�122, 120

causes  120
diagnosis  121, 121
management  123
terminology  120

mandibular dysfunction  107
mandibular stress syndrome  107
masticatory muscle examination  5
maxillary sinus conditions  118, 119
median rhomboid glossitis  40, 41
melanoacanthoma  30
melanoma, malignant  34�35, 34
melanosis, racial  28
melanotic macule  30�31, 30
Melkersson�Rosenthal syndrome  54
metastases  60, 61, 92

jaws  115
lymph node  92, 95

microbiological diagnosis  8, 9
specimen handling  9
stains  8

migraine  99, 100
mucocele  90�91, 90
mucocutaneous lymph node 

syndrome  95
mucosa see buccal mucosa
mucositis  37, 38�39, 38
mucous membrane pemphigoid 

(MMP)  25
see also pemphigoid

mucus retention cyst  90, 90, 91
multifocal epithelial hyperplasia  53
multiple myeloma  114
mumps  86�87
myelodysplastic syndrome (MDS)  115
myeloproliferative disorders 

(MPD)  115
myofascial pain dysfunction  107
myxoma  113

nasopalatine duct cyst  108
neck examination  3
neck swelling  3, 92, 93, 94, 95

causes  92
diagnosis  92
diffuse swelling  93
lymphadenopathy  94, 95
see also cervical lymph nodes

needle biopsy  7
neuralgia

management  102, 103
migrainous  99, 100
trigeminal  102�103, 102

neurological conditions  96�105
Bell palsy  96, 97
trigeminal sensory loss  97
see also pain

nevus  32�33, 32
blue  32, 32
intramucosal  32, 32

Nikolsky sign  23
non�Hodgkin lymphoma  60, 60
numb chin syndrome (NCS)  97

odontogenic cysts  110, 111
glandular  111

odontogenic fistula  2
odontogenic infections  111
odontogenic tumors  112, 112, 113

benign  112�113, 112
keratocystic  10, 112, 112, 113
malignant  113

odontoma  112, 113
oral dysesthesia  105
oral pemphigoid (OP)  25

see also pemphigoid
orofacial granulomatosis  54�55, 54
orthopantomography (OPTG)  11
osseous dysplasia  117

focal  116
periapical  116

ossifying fibroma  117
osteoma  108
osteomyelitis  109
osteonecrosis  109, 115

bisphosphonate�related  114, 115
osteoradionecrosis  115

osteopetrosis  115
osteosarcoma  10, 108
osteosclerosis  108

idiopathic  109

Paget disease  116, 117
pain  99, 100

acute pain diagnosis  98, 99
burning mouth syndrome  104, 105
causes  98, 99, 100
chronic pain diagnosis  99, 99
idiopathic facial (IFP)  104, 105
management  99
referred pain  99

palate  4
candidal infection  40
common conditions  4

papillitis, folliate  14
papilloma  52�53, 52
parotid salivary glands  81

examination  5
pemphigoid  6, 22, 24, 25, 38

diagnosis  24, 25
pathogenesis  24

pemphigus  16, 22, 23, 36
diagnosis  22, 23
pathogenesis  22

pemphigus vulgaris (PV)  23
periodontitis  120
peripheral ossifying fibroma (POF)  57
perleche  41
pernicious anemia  12, 104
petechiae  37
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Peutz�Jeghers syndrome  30
pigmented lesions  26�35, 26

causes  26, 26
diagnosis  26
ethnic pigmentation and tattoos   

28, 29
hairy tongue  26, 27
hyperpigmentation causes  26, 27
malignant melanoma  34�35, 34
melanotic macule  30�31, 30
nevus  32�33, 32
superficial discoloration  27
see also red and purple lesions

Pindborg tumor  113
plasma cell disorders  115
polyp

antral  118
fibroepithelial  57

post�herpetic neuralgia (PHN)  21
primary herpetic gingivostomatitis  18
proliferative vascular lesions  44

Kaposi sarcoma  44�45, 44
pupil size  3
purple lesions see red and purple 

lesions
purpura  2

oral  17, 36, 37
pyogenic granuloma  36, 50, 56, 57

Quincke edema  51

radicular cyst  110
radiography  10, 11
recurrent intraoral herpes  19
recurrent parotitis of childhood  87
red and purple lesions  36�49, 36

angiomas  42�43, 42
causes  36, 36
desquamative gingivitis  36, 38, 38
diagnosis  36
erythema migrans  48�49, 48
erythematous candidosis  40�41, 40
erythroplakia  46�47, 46
mucositis  37, 38�39, 38
proliferative vascular lesions  44�45, 44
purpura  36, 37

referral  12
rhinosinusitis  118, 119

classification  118
Rosai�Dorfman disease  95

saliva  81
frothy  82

salivary conditions  80�91
drooling  80, 81
dry mouth  82�83, 82
investigations  81
neoplasms  88, 89
sialadenitis  86�87, 86
sialolithiasis  86, 86
sialosis  90, 91
Sjögren syndrome  84, 85�86

salivary glands  81
biopsy  7
examination  5
mucocele  90�91, 90
saliva production  81
scintiscanning  10, 11
swelling  80, 81, 84, 88, 123
ultrasound scan  10
see also salivary conditions

sarcoidosis  54, 95
scrofula  92
self�injury  62, 62
shingles  21
sialadenitis  86�87, 86

acute viral  86�87
bacterial  83, 87
causes  86
recurrent parotitis of childhood  87

sialogram  10
sialolithiasis  10, 86, 86
sialorrhea  81
sialosis  90, 91

causes  90
sinusitis  118, 119

classification  118
Sjögren syndrome  84, 85�86

causes  84
diagnosis  84, 85, 85
primary  84
secondary  84, 85

skin lesions  2
terminology  5

squamous cell carcinoma
management  58, 59
mandibular  10
maxillary sinus  119
oral (OSCC)  58, 59
risk factors  58

squamous odontogenic tumor  112
Stafne bone cavity  14, 15
stains

microbiological  8
tissues  7

Stevens�Johnson syndrome (SJS)  73

stomatitis
angular  36, 40, 41, 68, 82
denture�related  40, 41
herpetic  18, 19
recurrent aphthous (RAS)  64
vesicular, with exanthem  70�71

stomatitis medicamentosa  63�64
submandibular salivary glands  81

examination  5
ultrasound scan  10

swellings  50�61, 50, 50
causes  50
diagnosis  50
drug�induced  50, 51
granulomatous conditions  54�55, 54
hereditary conditions  50, 51
human papilloma virus infection   

52�53, 52
malignant neoplasms  58, 59�61, 60
periapical abscess  98
reactive lesions  56�57, 56
salivary glands  80, 81, 84, 88, 123
see also neck swelling

syphilis  70, 71, 93
primary  71
secondary  70, 71
tertiary  71

tattoos  28, 29
teeth  4

examination  5
telangiectasia  36, 37

hereditary hemorrhagic  2, 37
temporomandibular joint (TMJ)

anatomy  106, 107
causes of dysfunction  106, 106
examination  5
investigations  106
pain�dysfunction syndrome 

(TMPD)  107
see also jaw conditions

thrombocytopenia  12
thrush  74�75
toluidine blue staining  4, 5
tongue

black, bismuth�induced  26
central papillary atrophy  41
coating  120
common conditions  4
dorsum  4
examination  5
fissured  14, 15, 48
geographical  48

hairy  26, 27
ventrum  4

torus mandibularis  14, 15
torus palatinus  14, 15
toxic epidermal necrolysis (TEN)  73
traumatic oral hemophlyctenosis  17
trigeminal dermatomes  20, 102
trigeminal neuralgia  102�103, 102

causes  102
management  102, 103

trigeminal sensory loss  97
trigeminal trophic syndrome (TTS)  97
tuberculosis  71, 93

ulcers  62�73
aphthae  64�65, 64
aphthous�like ulcers  66, 67, 68, 123
blood diseases  68�69, 68
causes  62, 63
drug�induced  62, 63�64
eosinophilic  62�63
erythema multiforme  72, 73
gastrointestinal disorders  68, 69
genital  66
HIV�infected patients  122, 123
infections  70�71, 70, 122
neutropenic  68
recurrent  64, 66
Stevens�Johnson syndrome (SJS)  73
toxic epidermal necrolysis (TEN)  73
traumatic  62

ultrasound scanning  10, 11

varicella zoster virus (VZV)  20�21, 20
varicosities  14, 15
venous lake  42
venous malformation  50
vesicles see blisters
vesicular stomatitis with 

exanthem  70�71
Vincent disease  71

warts  52, 53
Wegener granulomatosis  54
white blood cell count (WBC)  12
white lesions  74�79, 74

candidosis  74�75, 74
causes  74, 74
hairy leukoplakia  78�79, 78
keratosis  76, 77
leukoplakia  76, 77�78
lichen planus  78, 79

white sponge nevus  6
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