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Causes of oral ulceration

Trauma 
Recurrent aphthous stomatitis
Behcet’s syndrome etc
Infections
Malignancy
Systemic disease (skin, gut, blood)
Medication
Other

Relevant trends

Changing patterns of infectious disease
Recreational drug usage changing
More drug-related ulceration
Better understanding of aetiology of disease
Improved methods of diagnosis of disease
Worsening epidemiology of oral malignancy



Traumatic oral ulceration

Physical 
Chemical – aspirin, 

cocaine
Electrical

Electromagnetic -
radiotherapy

Other

Cocaine

Crack cocaine 
– palatal ulceration

Cocaine powder 
– gingival ulceration, 

cervical caries

Ulceration reflects 
vasoconstriction

Other recreactional drugs

Ecstasy – myofacial pain, 
attrition, caries

Cannabis – keratosis. 
OSCC?

Heroin etc – HIV, HCV 
disease

Therapy of traumatic ulceration

Stop cause – not always 
simple

Radiotherapy-induced mucositis

Common
Arises at sites of radiotherapy
Painful
Portal of entry of infection
Unknown aetiology
Systematic review largely 

unhelpful
Management has been  difficult

Radiotherapy-induced mucositis

Recombinant keratinocyte growth 
factor (Palifermin, AMGEN Inc)

Approved by FDA for BMT of 
haematological malignancies

Belongs to fibroblast growth factor 
family 7

Induces epithelial proliferation

Radtke and Kolesar, J Oncol Pharm Practice 
2005 11:121-5

Dorr etc al, Radiotherapy and Oncology, 2005 
75:99-105

Speilberger et al, NEJM 2004 351:2590-8

Phase III study of BMT
Significant reduction in duration of 

WHO grade 3 or 4 mucositis
Reduced painful oral 

symptomatology, use of opioids
and perenteral nutrition

Adverse side effects (e.g. rash, 
pruritus, erythema, taste changes) 
are transient

Potential for radiotherapy associated 
mucositis – as demonstrated in 
animals (e.g. mouse)



Recurrent aphthous stomatitis

Recurrent oral mucosal ulceration
Otherwise healthy individual

Minor

Major 
Herpetiform

Jurge et al, Oral Diseases 2006 12:1-21

Recurrent aphthous stomatitis

Worldwide
Common - 2% of populations
Affects 5-66% of  groups
Slight female predominance
1% of children affected
Possibly more common in higher 

socioeconomic groups in 
children

Aetiology of RAS

Local  causes
Trauma

Jurge et al, Oral Diseases 2006 12:1-21

Systemic causes
Genetic predisposition
Haematinic deficiency
Food allergy
GSE
Sex hormones
Psychological illness
Immunodeficiency
Other

Proposed (unlikely) infectious 
aetiologies

Bacteria
S.sanguis
H.pylori

Viruses
HSV
VZV
CMV
HHV-6
HHV-7
Adenoviruses

Local trauma

Trauma predisposes to episodes of RAS.
Cessation of tobacco smoking may cause RAS (or 

worsening of RAS).

Aetiopathogenesis of RAS

Not clear

Suggested:

• Cell-mediated immunity                   
(CD8+� ª; CD4+� «; ãä� ª, factor XIIIa+            
cells� ª)

• Humoral immunity                                       
( IgG2� «)



Aetiopathogenesis of RAS

Unclear.
Possibly  lymphocytes and monocytes cause cytotoxic

destruction of the oral epithelium.
Trigger unknown.

Aetiology of RAS – pointers to 
therapy?

Trauma?
Genotypes of IL-1� and IL-6 may be associated with RAS
Enhanced expression of IL-2, IFN � and TNF � may be at 

play (induced by trauma)
Inverse relationship between tobacco usage (and cotinine

levels) and RAS severity
Disease improves with immunosuppression – thus 

suggesting that it is immunologically mediated

Management of RAS

Reduce possible causes of local trauma
Topical analgesics
Topical antimicrobials
Topical corticosteroids
Other topical anti-inflammatories
Systemic immunosuppressives
Other

Reduce local trauma

Effective, atraumatic oral hygiene
Ensure orthodontic appliances are not traumatic to the oral 

mucosa
Avoid traumatic foods

Topical  analgesics

Benzydamine hydrochloride (0.15%) spray or mouthwash
Lidocaine gel (2%)

(But limited data: Matthews et al, Oral Surg 1987 63:189-91; Porter and Scully, Clin Evid 2005 13:380-
1)

Topical  anti-microbials

Chlorhexidine gluconate - 0.2%
Tetracycline mouthwash 250mg QDS
Triclosan mouthwash



Topical corticosteroids

Hydrocortisone hemisuccinate
Triamcinolone acetonide
Flucinonide
Fluticasone
Betamethasone
Flumethasone
Beclomethasone
Clobetasol
Mometasone furoate

The mainstay of therapy – but the 
evidence of benefit is quite 
limited

(Porter and Scully, Clin Evid 2005 13:380-1)

Other topical anti-inflammatory agents

Amlexanox
Ciclosporin
Sodium cromoglycate
5-ASA
Prostaglandin E-2
GM-CSF
Diclofenac in hyaluronidase

Amlexanox – probably the best 
data

6 RCTs
4X daily application of 5% 

amlexanox paste reduces the 
duration and symptomatology
of RAS. May also reduce RAS 
if applied in prodromal period

2mg in bioierodable
mucoadhesive patches is not 
effective.

(e.g. Murray et al, J Oral Patho Med 2005 
34;413-9)

Other topical agents

Chemical cautery (Debacterol; 
HybenX)

(e.g Rhodus and Bereuter, Quintessence Int
1998 29:769-73)

Systemic immunosuppression

Thalidomide
Prednisolone
Azathioprine
Levamisole (Not effective)
Colchicine
Dapsone
Pentoxifylline

Cimetidine

Thalidomide is the most effective 
– but polyneuropathy and 
teratogenicity preclude its use

Other agents of variable use

Monoamine oxidase inhibitors
Systemic zinc sulphate
Photophoresis of oxolin ointment
Irsogladine maleate
Eupatorium laevigatum

Recurrent aphthous stomatitis

Remains difficult to treat
Long-term outcomes of therapy 

and disease behaviour largely 
unknown

Jurge et al, Oral Diseases 2006 12:1-21



Recurrent aphthous stomatitis -
related disease

Behcet’s* syndrome
Sweet’s syndrome
MAGIC
FAPA
HIV
NSAIDS
Others (eg nicorandil)

(all include non-oral 
disease)

PFAPA syndrome
Periodic fever
Aphthae like oral mucosal 

ulceration
Pharyngitis and cervical Adenitis

Tasher et al, Arch Dis Chil 2006 On-line pusblication

Rare
FAPA tends to occur in young 

children. 
Tends to be self-limiting, and non-

recurrent. 

May respond to cimetidine (via 
suppression of T lymphocyte 
function) or low does systemic 
corticosteroids,  or resolve 
following tonsillectomy

HIV disease

Aphthous – like ulceration may occasionally arise in HIV disease. 
However, it remains unclear, if there is a significantly raised frequency 

of recurrent idiopathic oral ulceration in HIV disease

Frezzini et al, J Oral Pathol Med 2006 34:513-31

Behcet’s disease - epidemiology 

Worldwide distribution (but mainly in old silk route countries).

Mean age of clinical onset is most commonly in the third decade.

Age at time of diagnosis is usually in the fourth decade.
Both genders can be affected.

Al-Otaibi et al, J Dent Res 2005 84:209-22.

International study group criteria for Behcet’s dis ease 

Recurrent oral ulceration Minor aphthous, major aphthous or 
herpetiform ulceration observed by   
physician or patient, which  recurred
at least 3 times in one 12-month period.

Plus 2 of:
Recurrent genital ulceration Aphthous ulceration or scarring, observed 

by physician or patient.
Eye lesions Anterior uveitis, posterior uveitis or cells in 

vitreous on slit lamp examination; or Retinal 
vasculitis observed by ophthalmologist.

Skin lesions Erythema nodosum observed by physician or 
patient , pseudofolliculitis or papulopustular
lesions; or Acneiform nodules observed by 
physician in post-adolescent patients not on 
corticosteroid treatment.

Positive pathergy test Read by physician at 24-48 h, performed with 
oblique insertion of a 20-gauge or smaller 
needle under sterile conditions.

(findings applicable only in absence of other clinical explanation)

Other clinical features of Behcet’s Disease

Musculoskeletal system arthralgias, arthritis

Nervous system headaches, dural sinus thrombosis, 
parenchymal inflammatory lesions, meningo-
encephalitis

Vascular system superficial thrombosis, deep vein 
thrombosis, arterial occlusion and/or aneurysm

Renal system glomerulonephritis, amyloidosis, renal vascular 
involvement, interstitial  nephritis, others.

Cardiac pericarditis, valvular disease, myocardial 
infarction, right ventricular thrombosis,  
endomyocardial fibrosis.

Others amyloidosis, periodontal disease, Budd-Chiari
syndrome



Behcet’s disease - epidemiology 

Worldwide distribution (but mainly in old silk route countries).

Mean age of clinical onset is most commonly in the third decade.

Age at time of diagnosis is usually in the fourth decade.
Both genders can be affected.

Al-Otaibi et al, J Dent Res 2005 84:209-22.

2-3 % of all patients with Behcet’s disease.

Both genders affected.

Mean age of onset is 8.4 yrs and the mean age at diagnosis is 
13 years. 

Onset as young as 2 years of age has been reported. 

Has similar systemic expression to that of adult-onset disease 
but initially runs a less severe course.

Childhood-onset BD

Aetiopathogenesis of Behcet’s 
disease

Unknown

Al-Otaibi et al, J Dent Res 2005 84:209-22

an autoimmune reaction 
triggered by an infectious 
agent in a genetically 
predisposed individual 
seems likely

Suggested infectious aetiology of 
Behcet’s disease 

Suggested relevant viruses and bacteria:
HSV-1
HBV
HCV
EBV? 
VZV ?
Streptococcus sanguis

Genetic aspects of Behcet’s disease

The strongest association of BD is with HLA-B51.

It remains theoretically possible that a particular form of MICA
may act in combination with HLA-B51 to increase the risk or 
severity of the condition.

Factor V Leiden mutation and the thrombotic tendency in BD.

Immunological aspects of Behcet’s 
disease 

Increased T and B cell responses to heat shock proteins 
(HSP).

Increased neutrophil activity.

Various alterations in cytokine levels



Management of Behcet’s disease

Non-steroidal anti-inflammatory 
drugs

Sucralfate
Topical corticosteroids
Systemic corticosteroids
Azathioprine
Mycophenolate Mofetil
Colchicine
Thalidomide

Ciclosporin
Tacrolimus
Methotrexate
Alkylating agents
Antimicrobials
Anticoagulation
Biological agents

Interferons
Anti-TNF regimes

Prognosis of Behcet’s Disease

Prognosis of patients with BD is generally favourable
once the initial insult of a few years abates. 

Male gender and early onset are associated with more 
severe forms of the disease.

Majority of affected individuals do not have life 
threatening disease, although mortality can be 
associated with vascular-thrombotic and neurological 
lesions.

Lichen planus

Bilateral
Buccal, gingival, lingual mucosae

Reticular
Plaque-like
Papular
Erosive
ulcerative
Bullous

Epidemiology of oral lichen planus

Common, worldwide
Affects 0.1 to 4% of populations
Female:male ratio of 2:1
Middle to late life

Aetiology of lichen planus

Genetic
Drug-related
Infection
Autoimmunity
Immunodeficiency
Psychological
Trauma
Other

Genetic basis of lichen planus

Rarely familial
No consistent HLA link
Possible association with certain genotypes



Drug-related lichen planus

Beta-blockers
Sulphonylureas
NSAIDs
Phenothiazines
Thiazides
Antimalarials
Gold
Methyldopa

Captopril
Allopurinol
Others (many)

Dental materials and oral lichen 
planus

Occasional oral LP adjacent to amalgam
Rare reactions to other dental materials (cobalt, gold, plastics)
40-62% of patients have positive patch tests to mercury (etc)
95% regression of lesions after removal of amalgam in patch test +ve

(but 83%  regression in -ve patients)
Intra-oral patch testing uncertain

But OLP has a wide distribution of disease, in addition disease can 
occur in otherwise healthy mouths

Infectious aetiology

Link with hepatitis C virus (HCV)  
suggested - but evidence 
unclear; possible interaction 
with HLA-DR6

Links with HCV quasispecies
unclear

HCV RNA and antigen detected in 
some, but not all, examined 
HCV-ve OLP lesions

Interferon can induce OLP

Lodi et al, Oral Surg 2005 100:40-51

No link with Hepatitis G virus
Links with HIV, TTV and others 

seem unlikely
Links with HPV and herpes 

viruses unlikely

Pathogenesis of lichen planus

Lodi et al, Oral Surg 2005 100:40-51

Management of oral lichen planus

Biopsy and histopathological examination
Serology (?)
Patch testing (?)

Treatment of oral lichen planus

Identify and remove potential 
precipitants

Symptomatic relief
Topical corticosteroids
Topical immunosuppressants
Systemic immunosuppressants
Other

Systematic review – weak 
evidence of benefits

Chan et al  B J Dermatol 2005 153: 336-41



Topical agents

Benzydamine hydrochloride -
0.15%

No evidence of efficay – but 
useful to relive symptoms

Corticosteroids

Topical
Betamethasone phosphate
Betamethasone valerate*
Clobetasol propionate*
Fluocinolone acetonide
Fluocinonide
Fluticasone propionate
Hydrocortisone hemisuccinate

Triamcinolone acetonide

Systemic
Prednisone
Methylprednisolone

Retinoids

Topical
Fenretinide
Isotretinoin *
Tazarotene *

Tretinoin *

Systemic
Acitretin *
Etretinate
Isotretinoin
Temarotene
Tretinoin

Immunosuppressives

Topical
Ciclosporin*
Tacrolimus
Pimecrolimus

Systemic 
Azathioprine
Thalidomide
Pentoxiphyline

Other agents

Amphotericin A
Basiliximab
Diethyldithiocarbamate
Dapsone
Doxycycline
Enoxaparin
Glycyrrhizin
Griseofulvin
Hydroxychloroquine sulphate#
Interferon
Levamisole
Mesalazine
Phenytoin

Magnetism
Photopheresis
Psychotherapy
PUVA
Reflexotherapy
Surgery

Treatment of oral lichen planus

Lodi et al, Oral Surg 2005 100:40-51



Tacrolimus for oral lichen planus

Calcineurin inhibitor
Several open studies
Possibly reserved for therapy of 

corticosteroid resistant disease
Local adverse side effect (stinging 

etc) common, systemic 
adverse effects are uncommon

Hodgson et al, Eur J Eur J Dermatol. 2003 

13:466-70

Malignant potential of tacrolimus

OSCC reported in a patient with 
OLP treated with topical 
tacrolimus for ~ 3years

Possible mechanisms for 
tacrolimus-induced 
carcinogenesis suggested to 
be:

Local fall in CD4/8 ratio
Interference in apoptosis (via 

altered intracellular signalling)

Brecker et al, BMC Cancer 2006 6: 1-6

Recent UK audit did not establish 
increased risk of OSCC in 
tacrolimus associated OLP

Long term complications of oral 
lichen planus

Oral disease is lifelong for the 
majority of patients

Ingafou et al Oral Diseases 2006 (in 
press)

1-5.3% risk of malignant 
transformation

OSCC can arise in non-affected 
sites

Lodi et al, Oral Surg 2005 100 164-78

Mignogna et al, 2006 Oral Oncol 2006 
[Epub ahead of print]

Some controversies of the 
management of oral lichen planus

Long term follow-up – how often?
Does therapy increase risk of OSCC?
Tell the patient of the risk?

Autoimmune mucocutaneous bullous
disease 

Intra-epithelial
Pemphigus vulgaris

Pemphigus vegetans
Pemphigus herpetiformis

Pemphigus foliaceus
Pemphigus erythematosus
Endemic pemphigus (fogo selvagem)

Drug-induced pemphigus
IgA pemphigus

Paraneoplastic pemphigus

Sub-epithelial
Bullous pemphigoid

Mucous membrane pemphigoid
Pemphigoid gestationalis

Ocular pemphigoid
Oral MMP
Lichen planus pemhigoides

Anti-plectin pemphigoid
Anti-p105 pemphigoid

Anti-200 pemphigoid
Epidermolysis bullosa acquista

Dermatitis herpetiformis
Linear IgA disease

Chronic bullous disease of childhood

Non-immune mucocutaneous bullous
disease 

Darier’s disease
Transient acantholytic dermatosis

Warty dyskeratoma
Impetigo

Viral infections
Carcinoma



Pemphigus

Typically vulgaris
Occasionally vegetans or paraneoplastic
Other similar disorders occur
May be drug-induced:

Sulphydryl radical (captopril, penicillamine)
Non-thiol drugs (e.g. phenol, rifampicine, diclofenac)

Pemphigus vulgaris - aetiological 
aspects

More common in Askenazian Jewish, Mediterranean littoral, South 
Asians

HLA-DR4 (DRB1*0402), DRw14 (DRB1*1041) and DQB1*0503 links
Links with other autoimmune disease (rheumatoid arthritis, myasthenia 

gravis, lupus erythematosus, pernicious anaemia
Not likely to be linked to herpes viruses (e.g. HHV-8)

Pemphigus vulgaris - pathogenesis

Intercellular deposit of IgG anti-desmoglein 3 is critical for oral PV
Appearance of antibodies to desmoglein-1 heralds skin and non-oral 

mucosal involvement
IgG4 antibodies are present in acute disease, while in remission the 

antibodies are IgG1

Pemphigus vulgaris - pathogenesis

Loss of tolerance to Dsg3 by T and B cells
Recognition of Dsg3 epitopes are probably central to initiation of 

pathogenesis
Acantholysis is due to:

Internalisation of the non-desmosomal simple cluster of Dsg3
Activation of intracellular proteases
Activation of plasminogen and resultant apotosis via caspase
activation
(additionally there may be generation of antibodies to alpha acetyl 
choline receptor (pamphexin) required for keratinocyte adhesion)

Black et al, Oral Diseases 2005 11:119-30

Antigenic targets of main types of 
pemphigus involving the mouth

VARIANT

Oral vulgaris

Oral+skin vulgaris
Foliaceus

Drug-induced

IgA
Paraneoplastic

ANTIGEN*

desmoglein 3

desmoglein 1+3
desmoglein 1

desmoglein 3

desmoglein 3, desmocollins 1+2
desmoplakins 1+2, BP 230, periplakin

All desmosomal other than paraneoplastic –
desmosomal or hemidesmosomal

All IgG antibodies other than IgA pemphigus (IgA) and 
paraneoplastic pemphigus (IgA or IgG)

Antigenic targets of main types of 
pemphigus involving the mouth



Oral manifestations of pemphigus
vulgaris

Ragged ulceration

Typically palate, buccal mucosae and 
gingivae (desquamative gingivitis)

Very rarely fluid-filled blisters

Positive Nikolsky sign

Investigation of possible 
pemphigus vulgaris

Medical history (drug-induced?)
Biopsy – routine histology 

(variably helpful)
Direct immunofluorescence
Detection of circulating antibodies

ELISA to Dsg 1 and 3

(Utilises human skin or monkey 
oesophagus (the latter may not 
allow detection of Dsg3))

Oral Pemphigus vulgaris - therapy

Topical corticosteroids only  for  Dsg3+ve Dsg1-ve oral disease
Topical tacrolimus has been used for recalcitrant disease

Mucocutaneous pemphigus
vulgaris - therapy

Systemic corticosteroids
Prednisolone
Deflazacort

Corticosteroid sparing agents
First line
Second line
New therapies

Mucocutaneous pemphigus
vulgaris - therapy

First line
Azathioprine

Chlorambucil
Cyclophosphamide

Ciclosporin
Methotrexate (low dose only)
Mycophenolate mofetil

Second line
Gold

Dapsone
Etretinate

Prostaglandin E2
Minocycline
Tacrlimus (systemic and topical)

Plasmapheresis
Extracorporeal photophoresis

IV immunoglobulin
New agents

Cholinergic agonists
Rituximab (and CD20)

Protease inhibitors

Pemphigus vulgaris – treatment 
monitoring

Weight
Blood pressure
Blood glucose
Full blood cell count
Liver function tests (LFTs)
Renal function



Oral pemphigus vulgaris - therapy

No systematic review of the therapy of oral pemphigus (or others)
Reports are often of small numbers of patients
Detail of clinical features of oral disease is often sparse

Pemphigus vulgaris – long term 
outcomes

Remission defined as 6 months+ of no new disease, without therapy
Remission of cutaneous disease is possible and rises with time:

25% at 2 years
50% at 5 years
75% at 10 years

Remission more likely when initial disease was not extensive and initial 
response to therapy good

Remission likely to be poor for oral disease
Mortality is 5-10%, typically due to therapy and/or disease unrelated to 

pemphigus

Oral pemphigus vulgaris –
challenges

Poor remission of oral disease
Risk of adverse effects of long-term immunosuppressive therapy may 

outweigh benefits
Monitoring is costly

Pemphigoid of the oral mucosa and 
gingivae

Typically mucous membrane
Occasionally bullous

Other similar disorders occur
Bullous can be drug-induced

Drug induced MMP described with 
furosemide

Antibodies of BP bind to the N’
terminal of a domain of BP180, 
while antibodies of MMP bind to 
the C’ terminal
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Mucous membrane pemphigoid

More common than pemphigus
Middle to late life, females>males
No typical geographic localisation
Possible association of HLA-DQB1*0301, especially with oculardisease
Pathologically characterised by subepithelial bulla formation
Many likely clinical and immunological variants
Antibodies (IgG usually) to MP2, laminin 5, and others

Mucous membrane pemphigoid -
pathogenesis

IgG-mediated complement activation with resultant infiltrate of 
neutrophils and macrophages

Local generation of RANTES, cytokines
In MMP disease may be additionally driven by:

Local expression of macrophage colony stimulating factor 
(mCSF), thus enhancing local inflammation
Possible Th2 driven IL-5 and Il-13 production causing 
recruitment of granulocytes

Final damage probably achieved via proteases (eosinophils), 
collagenases (neutrophils and macrophages) and elastase
(neutrophils)

Bagan et al, Oral Diseases 2005 11:197-218



Target antigens of mucous membrane 
pemphigoid

BP180 kDa (mainly)

BP230 kDa

Laminin 5
Laminin 6

Uncein

� 4 integrin subunit
� 6 integrin subunit

200kDa

168kDa
45 kDa

Bagan et al, Oral Diseases 2005 11:197-218

Principal hemidesmosome components

Bullous
BP180 kDa
BP230 kDa (mainly)

Mucous membrane
BP180 kDa (mainly)
BP230 kDa
Laminin 5
Laminin 6
Uncein
� 4 integrin subunit
� 6 integrin subunit
200 kDa
168 kDa
45 kDa

Scully et al; Oral Diseases 2005 11: 58-71
Bagan et al, Oral Diseases 2005 11:197-218

Pemphigoid gestationalis
180 kDa
230 kDa

Clinical and immunological features of main 
MMP types

Anti-laminin 5 
pemphigoid

Laminin 5RareRareNoOral, mucosal and 
rarely skin

Anti-laminin 5 or 
anti-epiligrin
pemphigoid

OCPLaminin 5, 205 kDa
(� 4 integrin)

NoRareFrequentOcular, with or 
without oral

OCP

OMMP230 kDa (BP1 Ag), 
180 kDa (BP2 Ag), 
laminin 5, laminin 6, 
� 6 integrin sub-unit, 
168 kDa

NoRareNoOralOral pemphigoid

CP230 kDa (BP1 Ag), 
180 kDa (BP2 Ag), 
� 4 integrin sub-unit, 
laminin 5

FrequentFrequentNoOral, mucosal, with 
or without skin

Anti-BP Ags
mucosal pemphigoid

New terminologyMain target 
antigens

Reactivity to BP 
Ags

IIF positiveDIF (fibrin only) 
positive

Clinical profilePhenotype

Clinical features of mucous membrane 
pemphigoid

Oral
Blood-filled blisters and/or irregular 

superficial ulcers
Palate and gingivae (desquamative

gingivitis) are the more common 
sites

Scarring is rare, but may cause 
limited mouth opening and loss of 
vestibular depth

Clinical features of mucous membrane 
pemphigoid

Ocular
Initial: unilateral irritation, photophobia, 

epiphora
Later: symblepharon, ankyoblepharon, 

entropion, trichaisis

Skin (25%)
Face, neck, scalp, axillae, trunk, 

extremities
Other sites

Larynx

Subglottis
Oesophagus

Nasal

Vulva

Penis
Anus

Investigation of oral mucous membrane 
pemphigoid

Histopathology – separation in BMZ

Direct immunofluorescence of 
perilesional mucosa – IgG (97%), 
C3 (78%), IgA (27%), IgM (12%)

Serology – depends upon the target:
Human skin

Human buccal mucosa
Monkey oesophagus

Guinea pig labial mucosa
Or

Salt-split human skin or mucosa



Treatment of oral mucous 
membrane pemphigoid

Consider appropriate referral eg eyes, skin, genitalia
Topical corticosteroids  similar to lichen planus
Systemic corticosteroids (deflazacort, prednisolone)
Corticosteroid sparing agents
Antimicrobials

Treatment of oral mucous 
membrane pemphigoid

Topical corticosteroids
Beclomethasone dipropionate

Betamethasone valerate
Budesonide

Clobetasol propionate
Flucinonide
Fluticasone*

Systemic corticosteroids
Prednisolone

Deflazacort

Topical immunosuppresants
Tacrolimus*

Systemic immunosuppressants
Azathioprine

Cyclophosphamide
Ciclosporin
Methotrexate

Thalidomide
Mycophenolate mofetil

Leflunomide
Mitomycin C

Etanercept

Treatment of oral mucous 
membrane pemphigoid

Dapsone

Sulphonamides
Sulphapyridine

Sulphamethoxypyridazine
Sulphasalazine

Tetracyclines
Tetracycline

Doxycycline
Minocycline

IV immunoglobulin

Plasmapheresis

Suggested management of mucous 
membrane pemphigoid
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Mucous membrane pemphigoid

No systematic review

Tends to initially respond to 
topical therapies (similar to 
oral lichen planus)

Remission seems uncommon

Complications of therapy can be 
considerable

Complications of therapy of immunologically
mediated bullous disease

Topical corticosteroids
Effects upon adrenal function unclear

Liability to candidal infection

Topical immunosuppresants
Tacrolimus – unclear association with 

OSCC

Systemic corticosteroids
Risk of typical adverse side effects

Systemic immunosuppressants
Azathioprine

Cyclophosphamide
Ciclosporin

Methotrexate
Thalidomide
Mycophenolate mofetil

Leflunomide
Mitomycin C

Etanercept



Complications of therapy of immunologically
mediated bullous disease

Systemic immunosuppressants

Azathioprine – Early therapy requires careful monitoring, TPMT status will influence side 
effects, BM and hepatic risks, possible risk of cholestasis, Ca risk

Cyclophosphamide – BM risks, also alopecea, haemorrhagic cystitis, retroperitoneal 
fibrosis, Ca risk

Ciclosporin – Risk of renal disease, Ca risk

Methotrexate – BM risk, Ca risk

Thalidomide – Neuropathy, teratogenic

Mycophenolate mofetil – BM and hepatic risks, Ca risks likely

Complications of therapy of immunologically
mediated bullous disease

Dapsone
Early headaches, haemolytic anaemia, methaemoglobinaemia, BM and hepatic 

risks

Sulphonamides
Haemolytic anaemia

Tetracyclines

Nausea, GI upset, candidal infection, pigmentation, hepatic risks, 
photosensitivity, erythema multiforme

Mucous membrane pemphigoid –
challenges

Poor remission of oral disease
Risk of adverse effects of long-term immunosuppressive therapy may 

outweigh benefits
Monitoring can be costly

Other autoimmune mucocutaneous bullous
disease 

Dermatitis herpetiformis
Linear IgA disease
Chronic bullous disease of 

childhood

Porter et al, Oral Surg 1990 70:450-3

Erythema multiforme and related disease

Spectrum of disorders characterised by variable mucocutaneous
bullous and ulcerative eruptions

An exogenous aetiological agent may sometimes be identified
Although immunologically-mediated  the tissue damage is not antibody 

driven.

Erythema multiforme and related disease

EM minor

EM major

Stevens Johnson syndrome

Overlap SJS/TEN

TEN with spots

TEN without spots

Self-limiting disease with cutaneous
eruptions 

Detachment of <10% of body surface area 
with localised typical or raised atypical 
targets.

Detachment of <10% of body surface area 
with wide spread erythematous, 
purpuric macules or flat atypical 
targets

Detachment of 10- 30% of body surface 
area with wide spread purpuric
macules or flat atypical targets

Detachment of >30%+ of body surface 
area with wide spread purpuric
macules or flat atypical targets

Detachment of >30%+ of body surface 
area with large epidermal sheets and 
without any purpuric macules or 
targets



Mucosal lesions of erythema 
multiforme (EM)

Oral mucosa
Oesophagus
Genitalia
Conjunctivae

Epidemiology of erythema multiforme and 
related disease

Erythema multiform and Stevens-
Johnson Syndrome

EM
Male> female
Most common in 2nd decade

SJS
Female: male  2:1- 3:2

TEN

Incidence 0.4-1.3 :1,000,000/ year
Female: male  2:1- 3:2
Rising in frequency

Histopathological characteristics
SJS and TEN

Less inflammation than EM
Subepidermal blisters
Epidermal necrosis
C3 and IgG in basement membrane

Aetiology
erythema multiforme

Erythema Multiforme-minor
- Infection ( HSV)

Erythema Multiforme-major
- Infection ( M. pneumoniae)
- Drugs

Aetiology 
SJS and TEN

SJS    (drugs   50%)
TEN    (drugs   95%)

Main causative groups:
Antibiotics
NSAIDS
Anticonvulsants

Drugs reported to give rise to erythema multiforme

Silvestre et al, 2001Nitroglycerin patchNitrates

Ejaz et al, 2004Candesartan cilexetilAngiotensin-II receptor 
antagonists 

Fischer et al 2003EflunomideImmunosuppressant

Valsecchi et al, 1998Triamcinolone acetonideTopical corticosteroid

Taylor et al, 1989MethotrexateAnti-metabolites

Amichai and Grunwald, 1998 ClonazepamAnxiolytic

Ahmed et al, 2004PhenytoinAntiepileptics

Kurumaji, 1998Bufexamac

Ponte, 1983Codeine

Ernst and Egge, 2002CelecoxibAnalgesics

ReferenceAgentDrug group



Oral manifestations of erythema
multiforme

25% of children and 72% of adults will 
have oral lesions

Transient vesiculation then 
development of irregular 
superficial ulceration

Blood-stained yellowish-white 
pseudomembranes (lip)

Swollen, blood-encrusted lips
Gingival erythema, ulceration and 

sloughing
Target lesions may rarely occur

Pathogenesis

Immunological response direct to epithelium
FasL-mediated apoptosis (eg TEN)

Erythema multiforme - diagnosis

FBC
Biopsy – rarely diagnostic, but aids exclusion of other disease
Patch testing?
HSV investigations – rarely helpful
M. pneumoniae investigations

- Antibody titre
- Myco-IgM
- DNA probe

Treatment of erythema multiforme 
(minor and major)

Symptomatic treatment?
Antiviral therapy?
Prophylaxis (e.g aciclovir 200mg 3X daily or 400mg 2X 

daily)?

Treatment of erythema multiforme 
(minor and major)

Withdrawal of causative agent
Burns unit therapy
Systemic therapies
Topical and systemic antibiotics
Systemic corticosteroids
Immunosuppressives
Intravenousimmunoglobulin
Plasmapheresis

Erythema multiforme and related 
disorders - challenges

Classification unclear
Literature confusing
No specific diagnostic tests
Lack of good studies of efficacy of therapy



Lupus erythematosus

Mucocutaneous disease – Discoid lupus erythematosus
Systemic disease – Systemic lupus erythematosus

Lupus erythematosus

Discoid
Radiating (sun-ray) red/white patches 

with central ulceration
Often unilateral, may affect palate 

(unlike lichen planus)
Desquamative gingivitis

Systemic
Discoid features +

Secondary Sjogren’s syndrome
Oral features of neutropenia (ulcers), 

anaemia and thrombocytopenia
Oral features of therapy 

(hydroxychloroquine-induced LP)

lupus erythematosus –
investigation

Medical history (systemic disease, drug history?)
Biopsy – routine (H and E) histology
Direct immunofluorescence – linear deposits of IgG, IgM and C3 at 

BMZ 
Serology for systemic disease (anti-nuclear antibodies (ANAs) and 

extractable nuclear antigens (ENAs))
Full blood cell count and haematinics
Investigate xerostomia if present (to determine MALT risk)

lupus erythematosus –
management 

Topical agents as with lichen planus
Systemic therapies as with pemphigus vulgaris
Hydroxychloroquine
Treatment of secondary Sjogren’s
Consider referral to rheumatology and dermatology

Orofacial granulomatosis

Facial swelling and erythema
Gingival enlargement
Oral ulceration
Swelling of oral mucosa
Tags of the oral mucosa
Facial nerve palsy

Leão et al, Alimentary Pharmacology & 
Therapeutics 2005 20: 1019-27

Orofacial granulomatosis –
epidemiology

Uncommon
Both genders
1st-3rd decade
Possibly most likely in the developed world

Few data



Orofacial granulomatosis – aetiology

Allergy to foodstuffs – possible – but few data
Infection with M.paratuberculosis – unlikely
Early presentation of Crohn’s disease - possible

Orofacial granulomatosis – differential 
diagnosis

Crohn’s disease
Sarcoidosis
Granulomatous cheilitis

(Meischer’s cheilitis)
Cheilitis glandularis
Exfoliative cheiltis
Tuberculosis
Allergic angioedema
C1 esterase inhibitor deficiency

Leão et al, Alimentary Pharmacology & 
Therapeutics 2005 20: 1019-27

Orofacial granulomatosis -
investigations

Histopathology

But granulomas are not 
always apparent

Leão et al, Alimentary Pharmacology & 
Therapeutics 2005 20: 1019-27

Full blood cell count
CRP/ESR
SACE
CXR
IgE?
Gastrointestinal opinion
Patch testing?
Others

Orofacial granulomatosis – topical 
therapies

Topical corticosteroids
Intralesional corticosteroids
Topical tacrolimus

BUT

Few data

Leão et al, Alimentary Pharmacology & 
Therapeutics 2005 20: 1019-27

Mignogna et al,  J Am Acad Dermatol 2005 
51:265-8

Orofacial granulomatosis – systemic 
therapies

Systemic  corticosteroids (e.g. 
prednisolone, deflazacort)

Corticosteroid sparing agents (eg
azathioprine)

Antimalarials (e.g.Mepacrine)
Anti-TNF alpha strategies (e.g. 

infliximab, thalidomide)

But few data

Leão et al, Alimentary Pharmacology & 
Therapeutics 2005 20: 1019-27

Orofacial granulomatosis – outcomes

Unknown
Childhood disease requires prompt therapy to avoid 

failure to thrive
Likelihood of later Crohn’s disease is unknown
Careful clinical monitoring is important



Orofacial granulomatosis – challenges

Aetiology unclear
Therapy – none truelly proven
Long term consequences of therapies
Association with Crohn’s disease unclear

Exfoliative chielitis – difficult

Rare
Aetiology – unclear, but 

probably trauma induced
Therapy – none truelly proven

Oral epithelial dysplasia

Leukoplakia
Erythroplakia
Others

Oral epithelial dysplasia: oral 
leukoplakia

Variable dysplasia
Majority are not dysplastic
Non-homogenous lesions more 

likely to be dysplastic
Geographic variation in frequency 

of dysplasia
(developed>developing 
communities)

Oral epithelial dysplasia

Clinical disease may not 
reflect potential 
malignancy

(e.g. Jaber et al, Oral Oncol. 2003 39:589-

96.)

Clinical diagnosis of oral epithelial 
dysplasia - conclusion

All isolated white and/or red 
lesions without an 
obvious cause warrant 
investigation

Risk activity may not always 
be activity relevant

(e.g. Jaber et al Int J Cancer. 1998 
77:333-6)



Diagnosis of oral epithelial dysplasia -
investigations

Biopsy?
Vital staining?
Brush biopsy?
Loss of tumour suppression
Others?

Histopathological biopsy of oral 
epithelial dysplasia

Remains the definitive diagnostic 
investigation

BUT

Specialists (e.g. pathologists) 
have variable opinions

Histopathology may not predict 
clinical outcome

(e.g.Abbey et al, Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 1998; 85:74-77)

Vital staining - tolonium chloride

May stain oral squamous cell 
carcinoma

May detect disease not observed 
clinically

Cheap
Simple
Unlikely to be toxic

But does not stain all dysplasia
(severe>moderate>mild)

False positives common
More than one clinical attendance 

required

Tolonium chloride for oral squamous
cell carcinoma

One stain of oral SCC ( at least 
15 studies)

Sensitivity: 40 - 100%
Specificity: 24 - 100%

Positive staining of traumatic 
ulcers/erosions

Variable risk factors
Variable staining protocols

Two stain of oral SCC (at least 
6 studies)

Sensitivity: 89 - 98%
Specificity: 88 - 99%

False positives: 1.2 - 9.1%
False negatives: 0 - 11.1%
Some staining of non-malignant 

ulcerative lesions

(e.g. Epstein et al, Head Neck. 2003; 
25:911-21)

Vital staining - tolonium chloride

May predict future malignant 
disease?

Long term outcomes of 100 patients 
with OED

Good correlation with non-
homogenous clinical appreance, 
severity of OED and loss of 
heterozygosity (LOH)

75% of lesions with no OED, or mil to 
moderate OED that transformed 
were Tol Blue positive

Only 4% of tol blue negative lesions 
transformed

Zhang et al, 2005 Cancer Res 65 8017-21

Brush biopsy with image analysis

Several published studies 

Different patient groups and 
clinical settings

Sensitivity of 96-100%, specificity 
of 25-100% reported

(e.g. Sciubba et al JADA 1999;130:1445-57; 

Svirsky et al, Gen Dent 2002;50:500-3)



Brush biopsy

UK study of 112 patients 
with clinical features of 
potential malignancy

Specialist clinical setting

Sensitivity - 71%
Specificity - 32%
PPV - 44.1%
NPV - 60%

Poate et al, 2004 Oral Oncol 40: 829-34

False negatives and positives still 
occur

Does not delineate degree of 
dysplasia (or presence of 
neoplasia)

Expensive

Ploidy

150 patients with oral leukoplakia
– all OED

36 (24%)  developed OSCC

Sudbo et al, NEJM 2001;  344:1270-8*

70% of OED were diploid
3% of diploid developed OSCC
60% of tetraploid developed 

OSCC  (mean of 35 months)
84% of aneuploid developed 

OSCC (mean of 49 months)

Ploidy – no correlation with 
histopathological severity of OED

Mild – 15% tetraploid, 44% 
aneuploid, 

Moderate – 65% tetraploid, 36% 
aneuploid

Severe – 20% tetraploid, 20% 
aneuploid

Sudbo et al, NEJM 2001;  344:1270-8*

“No significant correlation 
between histological grade and 
DNA content”

“Aneuploid should be treated as 
true carcinomas”

Ploidy for oral epithelial dysplasia

Methods may be  unavailable in all centres

Risk markers/diagnostic tools for 
OED

“No one group of molecular markers is of prognostic value”
(Riebel, Crit Rev Oral Biol Med 2003; 14: 47-62)

“The relationship of genomic and proliferation markers with 
the grading of OED remains uncertain”

(Warnakulasuriya, J Pathol 2001; 194: 294-297)

“Assessing a patient’s risk of the development of cancer of 
the oral cavity remains limited to “H&E” pathology”

(Warnakulasuriya, J Pathol 2000;190: 407-409)

Investigation of oral epithelial dysplasia
- conclusion

Histopathology remains the 
principle, clinically available, 
investigation



Oral epithelial dysplasia – difficulties of 
management

Data of RCTs
No topical agent will reliably 

reduce the occurrence of 
malignant transformation nor 
oral leukoplakia

Previous studies hindered by:

Lack of histopathological data
Variable clinical follow-up
Bias

Warnakulasuriya, 2000, J Pathol. 2000 
190: 407-9 

Lodi et al, 2004 Cochrane Database Syst
Rev. (3): CD001829

Research possibly hindered by:

Previous lack of reliable molecular 
markers

No reliable non-invasive means of 
assessing dysplasia

Few retrospective studies of 
outcomes

Variable practices by specialists

Oral epithelial dysplasia – non-RCT 
based data

Hindrances similar to those of RCTs
However some are likely to reflect current clinical practice 
Therapies include:

Physical: surgical excision, laser removal, cryotherapy, 
PDT, radiotherapy

Medical: antifungals? antibacterials? cessation of habits?

Management of oral epithelial dysplasia

Removal of all dysplastic lesions 
would seem to be essential

Definitive treatment of oral epithelial 
dysplasia

First line
Scalpel removal*
Laser surgery

Second line
Photodynamic therapy
Topical application of cytotoxics
Topical or systemic retinoids
Others

Surgical excision

Most common method of therapy but:

No randomised controlled studies
Open studies suggest 20-87% recurrence
Ploidy may remain at surgical margins (Sudbo et al, 2004)*
Value of frozen sections unclear

Sudbo et al, N Engl J Med. 2004 350: 1405-13*

Laser removal

Good haemostatic effect, low post-operative ain, little post-surgical 
contraction

No randomised controlled studies
Open studies suggest 7.7-38.1% recurrence, subsequent malignant 

transformation of 2.6-9%
Malignant transformation even after retreatment (van der Hem, 2005)
Histopathology of excised tissue may not be possible
Ploidy may remain at margins?
Newer techniques (e.g with micromanipulator and operative 

microscope may help)

Van der Hem et al, Oral Oncol 2005 41: 31-37
Ishii et al, 2003 Oral Oncol 39:  759-69



Cryotherapy and radiotherapy

Crytherapy
No randomised controlled studies
Open studies suggest 12-25% 

recurrence
Risk of post-operative scarring, 

tissue contraction

Radiotherapy
No randomised controlled studies

Photodynamic therapy (PDT)

Few reports, no controlled studies

Systemic dihaemotoporphyrin (PDE) – recurrence of 25% 
(Gluckman, 1991 Larygoscope 101: 36-42)

Systemic temporfin – recurrence 
(Hopper et al, 2000)

Topical ALA – recurrence and no response in 50% of 
lesions 

(Tsai et al, 2004, Lasers in Surgery and Medicine 34: 18-24)

NB: Post-operative pain can arise

Medical therapies

Little evidence that a particular 
therapy will be of benefit

Lodi et al, 2004 Cochrane Database Syst
Rev. (3): CD001829

Topical bleomycin
Topical acetretin
Topical 0.1% isotretinoin
Systemic 13 cis-retinoic acid
Systemic betacarotene
Systemic or topical mixed tea

Future strategies

Anti-EGFR stratagies
Antivirals?
Antifungals?
Tobacco cessation

Anti-EGFR strategies

Cross-talk between COX-2 and EGFR pathways within oral 
leukoplakia

Sudbo and Reith, 2005 Int J Cancer 115: 339-45*

Anti-EGFR strategies

Anti-COX-2 strategies may be of clinical relevance (as demonstrated in 
animal models of SCC)

RCT of topical ketorolac suggested did not cause  significant clinical 
nor histopathological response of oral leukoplakia, but may have 
been hindered by poor drug delivery

(Mulshine et al, 2004 Clin Canc Res 10: 1565-73)

Recent studies of COX-2 inhibitors for colonic malignancy have been 
hindered by an increased risk of thrombotic events (due to COX-
induced increased prostacyclin)

There may be a need to explore the potential of COX inhibitor stategies
for OED – but with caution



Anti-viral strategies?

OED can arise in the absence of 
alcohol and tobacco

Transmissable agent of OSCC 
suggested (but not proven)

HPV detected in 0-100% (mean 
30%) of examined OED-type 
lesions

High risk HPV (16 and 18) usually 
detected in HPV-infected 
lesions

BUT
mRNA of E6 and E7 not often 

present in OED
OED not a feature of 

immunodeficiency (unlike 
cervical disease)

Role of anti-HPV strategies (e.g
imiquimod) unclear

Possible opportunistic value of 
HPV vaccination not known

Anti-candidal strategies?

No data to demonstrate true efficacy

Social history

Tobacco
Alcohol
Betel habits
Recreational drugs
Sexual activity 
Occupation
Ethnicity
Diet
Drugs (eg sanguinaria)

Lichen planus - malignant potential

Malignant potential uncertain
(1-5.3% over 10-20 year?)

Poor descriptions
Sites of OSCC and OLP may differ

Lesion type not predictive of OSCC
Impact of “lichenoid dysplasia”

unclear

Lodi et al, Oral Surg 2005 100 164-78
Mignogna et al, 2006 Oral Oncol 2006 [Epub

ahead of print]

Chronic hyperplastic candidosis

Higher potential risk than leukoplakia
(case reports, animal studies, no 
detailed long term studies)

No particular candida (incl non-
albicans) associated

Risk may relate to N-
nitrobenzylmethylamine
production

But no evidence of CMC predicting 
OSCC

Sitheeque and Samaranayake, 2003 Crit Rev 

Oral Biol Med 14 253-67

Management of oral epithelial dysplasia
– conclusion

Removal of all dysplastic lesions 
would seem to be essential



Definitive treatment of oral epithelial 
dysplasia

First line
Scalpel removal*
Laser surgery

Second line
Photodynamic therapy
Topical application of cytotoxics
Topical or systemic retinoids
Others

Diagnosis and management of potentially 
malignant oral  mucosal disease

Histopathological examination of  all isolated white/red oral 
mucosal lesions of unknown cause

All lesions with dysplasia to be removed non-medically

All patients advised of known strong risk factors of 
dysplasia

Long-term clinical follow-up by primary care provider

Diagnosis and management of potentially 
malignant oral  mucosal disease

Variable knowledge of disease progression
Decisions can be difficult
Outcomes may be unclear
Patient expectations increasing
Limited resource

Management of potentially malignant 
disease – many unknowns

Malignant potential of oral lichen planus (and CHC)
Impact of ploidy etc
Impact of “healthy” lifestyle
Recurrence rate
Frequency and duration of clinical follow-up

Healthy lifestyle and potentially 
malignant disease

Disease more likely in:
Deprived groups
Poor diet
Tobacco users
Alcohol users

Thus difficulties in overcoming:
Interactions with health promotion
Low income
Low uptake of smoking cessation

(- Initial 70% effect falls rapidly to 
perhaps 20-33%
- Good response necessitates high 
input of care)

Low uptake of alcohol cessation
Disease may arise in persons 

without obvious risks

(e.g.Poate and Warnakulasuriya, Oral Diseases 
2006  12: 22-6)

Trends in other disease processes –
infection – re-emerging

Mycobacterial – TB complex

More infection in developed world
BCG programmes variable
Burden of HIV disease
Drug resistance
Deprivation
Migration

Ilyas et al HIV Med. 2002 3: 283-6.

Treponema pallidum

Poor barrier contraception
Travel
Political change

Barrett et al, J Oral Pathol Med. 2004 33: 286-91
Leao et al, Clinics. 2006 61:161-6



Trends in other disease processes –
infection – emerging

HIV disease

40 million+ alive with HIV
Burden of untreated disease
Drug-related orofacial disease
“New” lesions emerge

Frezzini et al, J Oral Pathol Med. 2005 34: 513-
31

HCV disease

Rising incidence (0.5% in UK)
Risk of sialadenitis
Suggested risk of Non-Hodgkin’s lymphoma
Drug-related orofacial disease

Porter,  Aust Dent J. 2001 46:229-30
Leao et al, Int J Oral Maxillofac Surg. 2006 

35:295-300

Trends in other disease processes –
infection – emerging

Prion disease

Change in food processing
Unknown future epidemiology

Variant CJD

Oral dysaesthesia
Suprabulbar palsy

Porter J Am Dent Assoc  2003 134:1486-91

Trends in other disease processes –
infection

Fungal infection

Lack of significant infection in some 
“traditional” at risk groups

Orofacial manifestation of systemic 
mycoses

Continuing trend of antifungal 
resistance

New potential therapies
Voraconazole
Echinocandins
Amorolfine

E.g. Al-Karaawi et al, Oral Microbiol Immunol. 
2002 17:44-9. 

Trends in other disease processes –
infection

Viral infection

HSV
Now accounts for more than 50% of 

primary genital disease

VZV
Vaccination now approved for 

shingles (Zostavax)

HPV
No non-surgical therapy for oral 

disease
Vaccine awaited

Mumps
Rise secondary to poor MMR uptake

. 

Drug-induced oral mucosal disease -
widening

Lichen planus
Pigmentation
Pemphigus
Ulceration
Abnormal taste
Paraesthesia
Oral dysplasia?

Scully et al, Crit Rev Oral Biol Med. 2004 15: 

221-39

Interferon, rofecoxib
HIV Nucleoside RT inhibitors
ACE inhibitors
Nicorandil, bisphosphonates
HIV protease inhibitors
HIV protease inhibitors
Adalimamub?

Congenital disease – oral mucosal features 
can aid diagnosis

A spectrum of  congenital 
disorders may manifest with 
oral mucosal disease



Oral mucosal disease

Clinical presentation
Ulceration
White/red patches
Swellings
Pigmentation
Dryness
Abnormal sensation

Pathogenesis
Congenital
Trauma
Infection
Immunologically mediated
Neoplastic
Other
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