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Introduction

In Part 1 of this two-part series, we discussed 
immune-mediated, autoinflammatory, and 
hereditary conditions, which can be observed 
in the gingivae.1 We also provided a general 
introduction to this topic and overview of 
relevant anatomy and terminology; readers are 
therefore referred to that publication. In this 
article, the second part of this series, we discuss 
cancer-related gingival lesions, infective and 
other causes of gingival inflammation. The 
potentially malignant disorders discussed are 
a group of diseases that have high malignant 
transformation rates and should therefore be 

diagnosed early. Established systemic cancer, 
such as leukaemia and lymphoma, can also 
lead to oral manifestations, which are often 
the consequence of malignant cell infiltration 
or of accompanying thrombocytopenia and 
impaired immune cell function. The intraoral 
signs can be difficult to diagnose because they 
present clinical features that mimic other 
diseases such as periodontitis.

Impaired immune responses in general often 
lead to more significant oral inflammation and 
facilitate specific infection with pathogens. 
These infections, such as candidosis, can 
be mistaken for classic plaque-induced 
gingivitis or periodontitis. Lastly, this paper 
describes gingival pathology caused by certain 
medications, by vitamin deficiency as well as 
by local factors. All of these can cause gingival 
and periodontal lesions, which often resemble 
plaque-induced gingivitis or periodontitis. 
Commonly, plaque-induced and non-plaque-
induced inflammations coexist in the oral cavity, 
leading to challenges in establishing a correct 
diagnosis of the primary underlying disease.

1. Cancer-related gingival lesions

1.1 Potentially malignant oral disorders
Potentially malignant oral disorders are 
a group of diseases that ideally should be 
diagnosed at an early stage. Oral leukoplakia, 
oral submucous fibrosis, and oral erythroplakia 
are the oral mucosal diseases that are most 
often considered to have a high malignant 
transformation rate (14–50%).2 Risk factors 
such as consumption of tobacco products, 
betel quid, alcohol, and diet as well as poor oral 
hygiene play an important role in development 
and/or progression.3,4 Infection with human 
papilloma virus (HPV) is recognised to be a 
major risk factor for oropharyngeal cancer and 
its precursor lesions but has only recently been 
recognised to play a role in the pathogenesis 
of oral epithelial dysplasia and oral squamous 
cell carcinoma.5

Of the oral potentially malignant disorders, 
erythroplakia affecting the gingivae is the 
lesion most likely to be confused with gingivitis 
or periodontitis. Erythroplakia is defined as 
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Figure Condition Demographics and incidence Image Clinical description

1 Erythroplakia

Prevalence: 0,02-0.83%, 
depending on region and 
population
Age group: older adults
Gender: unknown

Main clinical presentation: isolated fiery red patch, which can 
have a velvety or papillary surface 
Pain: usually no 
Involvement of other oral tissues: all oral mucosal surfaces

2
Proliferative 
verrucous 
leukoplakia

Prevalence: unknown
Age group: usually in the 5th-7th 
decades
Gender: F>M

Main clinical presentation: multifocal verrucous and papillary 
white plaques and/or isolated squamoproliferative lesions
Pain: no
Involvement of other oral tissues: all oral mucosal surfaces, but 
a predilection for the gingivae and the floor of the mouth exists

3 Lymphoma

Prevalence: 124/100,000 (in the 
UK, 10-year prevalence for all 
lymphoma subtypes)  
Age group: any, but non-
Hodgkin lymphoma peaks in the 
6th and 7th decades
Gender: M>F

Main clinical presentation: lymphadenopathy, oral mucosal
swelling/hyperplasia, bony expansion
Pain: variable
Involvement of other oral tissues: tonsils (most common), bone, 
any oral mucosa surface, but commonly the palate

4 Acute myeloid 
leukemia

Prevalence: 1-9/100,000
Age group: any but increasing 
prevelance with age, peaking at 
85-89 years
Gender: M>F

Main clinical presentation: purpuric enlargement, redness, 
bleeding
Pain: no
Involvement of other oral tissues: petechiae at sites of frequent 
trauma, e.g. buccal mucosa

5 Oral squamous 
cell carcinoma

Prevalence: 3.1% (worldwide, 
5-year prevalence)
Age group: older adults - peaks 
at 70-74 years
Gender: M>F but increasing 
incidence in F

Main clinical presentation: mixed red and white, 
exophytic/endophytic mass or swelling, granular, papillary, or 
verrucous surface, ulceration, ill-fitting dentures, mobility of 
teeth, non-healing extraction wounds
Pain: variable
Involvement of other oral tissues:
lateral and ventral surface of the tongue, floor of the mouth, 
buccal mucosa

6 Kaposi sarcoma

Prevalence: 2.8/100,000 
(since the introduction of 
antiretroviral therapy in 1998)
Age group: any
Gender: M>F 

Main clinical presentation: purpuric swelling of the oral mucosa 
Pain: no
Involvement of other oral tissues: palate, alveolar mucosa

7

Erythematous 
candidiasis 
(formerly: 
linear gingival 
erythema)

Prevalence: unknown
Age group: any 
Gender: unknown

Main clinical presentation: red line of 2-3 mm width adjacent to 
the free gingival margin
Pain: no or mild 
Involvement of other oral tissues: tongue, hard and soft palate, 
buccal mucosa, lips
Image courtesy of Dr Ranjitha Krishna, Georgia Health Sciences 
University, College of Dental Medicine, USA. First published: †

8 Oral tuberculosis

Prevalence: variable by region 
and population
Age group: any
Gender: F=M

Main clinical presentation: fiery redness, edema, ulceration, 
mucous patches
Pain: variable
Involvement of other oral tissues: tongue, floor of the mouth, 
buccal mucosa, trachea, larynx, bone
Photograph courtesy of Dr Pravesh Kumar Jhingta, Department 
of Periodontology, Himachal Pradesh Government Dental College 
and Hospital, Shimla, India. First published: ‡ 

Table 1  Overview of systemic and conditions and non-plaque related causes of gingival and periodontal lesions. All data are derived from 
the references indicated in the main text as well as from the Orphanet Rare Disease Collection: http://www.orphadata.org. Orphanet Report 
Series (Rare Disease Collection), Prevalence and incidence of rare diseases: Bibilographic data: Orphanet, 2018 (cont. from page 1031)
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‘a fiery red patch that cannot be characterised 
clinically or pathologically as any other 
definable disease’ (Fig. 1, Table 1). Both red 
and white changes in the same lesion may also 
occur (erythroleukoplakia). There remains 
some controversy regarding a clear definition 
of this lesion, and this is likely due to its rarity 
and the paucity of epidemiological data.6 
However, some epidemiological data have been 
reported, which confirm erythroplakia as a rare 
entity.7 Erythroplakia is rarely multifocal and 
usually presents as a solitary lesion and this 
should alert the practitioner to the possibility 
of an alternative diagnosis.

Proliferative verrucous leukoplakia (PVL) 
is another potentially malignant disorder. 
Although it does not mimic the appearance of 
gingivitis or periodontitis it commonly affects 
the gingivae and therefore should be included 
in this review due to its high transformation 
rate to squamous cell carcinoma, which has 
been reported in the range of 40–100%. It 

is characterised by multifocal verruciform 
(wart-like) white patches, often affecting the 
gingivae but not limited to this site (Fig. 2, 
Table 1). Its aetiopathogenesis is poorly 
understood but there may be an association 
with HPV-16 and -18, and Epstein-Barr virus. 
PVL appears to resist all therapeutic attempts 
and often recurs.8,9 Oral lichen planus(OLP)/
PVL crossover or PVL arising in OLP, usually 
the plaque-like variant, has been reported, 
but this may simply represent a misdiagnosis 
of OLP at the first biopsy. Some authors 
have suggested that this may account for the 
malignant potential described in OLP.10

1.2 Lymphoma
The lymphomas comprise a heterogeneous 
group of cancers with diverse aetiologies, 
treatment pathways and outcomes.11 Oral cavity 
lymphomas represent the third most common 
malignancy in the oral cavity, surpassed by 
squamous cell carcinoma and malignancies 

of the salivary glands. Oral cavity lymphomas 
tend to be non-Hodgkin Bcell lymphomas, 
whereas non-Hodgkin Tcell lymphomas are 
rare in general and even rarer in the oral cavity. 
Non-Hodgkin’s lymphoma (NHL) commonly 
presents as non-tender, enlarged lymph 
nodes, accompanied by diffuse symptoms of 
fatigue and low-grade intermittent fever. In 
3% of cases (4% in patients with AIDS) the 
initial presentation can be in the oral cavity.12 
A delay in diagnosis increases the morbidity 
and mortality of the condition. Primary 
intrabony sites can present as expansion of 
the mandible, enlargement of the mandibular 
canal and mental foramen, alveolar bone loss 
and tooth mobility. These signs may also be 
accompanied by swelling, pain, paraesthesia 
of the lip or pathologic fracture. However, 
NHL can present as oral mucosal swelling/
hyperplasia and can therefore mimic other 
pathologic lesions including periodontitis, 
gingivitis, pericoronitis, apical radiolucencies 

Figure Condition Demographics and incidence Image Clinical description

9
Drug-induced 
gingival 
enlargement

Prevalence: unknown
Age group: variable, related to 
drug exposure 
Gender: unknown

Main clinical presentation: gingival enlargement 
Pain: no
Involvement of other oral tissues: no 

10 Scurvy

Prevalence: unknown
Age group: variable 
Gender: F = M

Main clinical presentation: gingival enlargement, edema, 
reddening, smooth and shiny surface, spontaneous bleeding, 
necrosis with pseudomembrane formation
Pain: variable
Involvement of other oral tissues: no
Photograph courtesy of Dr Rajiv S. Desai, Department of Oral 
Pathology, Nair Hospital Dental College, Mumbai, India. First 
published: § 

11 Mouth breathing

Prevalence: unknown
Age group: unknown
Gender: unknown

Main clinical presentation: reddening, edema, diffuse shiny surface
Pain: usually no
Involvement of other oral tissues: no
Photograph courtesy of Dr Elisabeth Reichardt, Clinic for 
Orthodontics and Pediatric Dentistry, University Center for Dental 
Medicine, University of Basel, Switzerland (formerly at: Department 
of Orthodontics, Dentofacial Orthopedics and Paedodontics at 
Charité, Berlin, Germany).  

12 Gingival injuries

Prevalence: unknown 
Age group: any
Gender: F = M

Main clinical presentation: coagulated surfaces, vesicles, 
ulceration, petechiae, erosion, dilaceration, desquamation
Pain: mild to severe
Involvement of other oral tissues: variable, depending on site 
of injury

† http://www.intechopen.com. Ranjitha Krishna, Saiprasad Zemse and Scott Derossi. Individuals with HIV/AIDS: Clinical Manifestations in the Oral. Cavity in the Post-HAART Era. Georgia Health 
Sciences University, College of Dental Medicine, USA.
‡ Jhingta PK, Deepak Sharma D, Bhardwaj VK, Machhan P, Gupta N, Vaid S. Primary isolated gingival tuberculosis: A rare case report. Int J. Health Allied Sci. 2015; 4(1): 45-48
§ Kakade A, Raut MS, Santosh A, Nagar S, Bansal S, Desai RS. Gingival Enlargement Caused by Vitamin C Deficiency (Scurvy) in a Boy. J Dent. Child (Chic). 2018 Jan; 85(1): 40-42.

Table 1  Overview of systemic and conditions and non-plaque related causes of gingival and periodontal lesions. All data are derived from 
the references indicated in the main text as well as from the Orphanet Rare Disease Collection: http://www.orphadata.org. Orphanet Report 
Series (Rare Disease Collection), Prevalence and incidence of rare diseases: Bibilographic data: Orphanet, 2018 (cont. from page 1030)
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or dental abscesses and is therefore difficult to 
diagnose (Fig. 3, Table 1).13

1.3 Leukaemia
Acute leukaemia is often accompanied by oral 
symptoms, which can be early manifestations 
of the disease. Oral complications such as 
gingival enlargement are more frequent in 
acute myeloid leukaemia (AML) than in 
other types of leukaemia (Fig.  4, Table 1). 
Gingival enlargement in leukaemic patients 
is known to disappear on treatment of the 
underlying malignancy without any specific 
periodontal treatment. However, enlarged 
gingiva facilitates plaque accumulation and 
food impaction, and complicates oral hygiene 
practice, potentially leading to gingivitis with 
secondary gingival swelling.14

1.4 Squamous cell carcinoma
Oral squamous cell carcinoma (OSCC) 
is among the commonest malignancies 
worldwide and accounts for the vast majority 
of all oral cancers. In South-central Asia, it is 
a common entity and the third most common 
type of cancer.15 Development of OSCC on the 
gingiva is seen in 10% of cases. These tumours 
commonly arise in edentulous areas, although 
they may also develop at dentate areas (Fig. 5, 
Table 1). It is generally agreed that carcinomas 
of the mandibular gingiva are more common 
than those of the maxillary gingiva and 60% of 
those are located posterior to the premolars. 
Although generally classified as a subset of 
OSCC, gingival SCC is a unique malignancy 
and can mimic a multitude of other lesions, 
especially those of inflammatory origin.16 
Gingival squamous cell carcinoma (GSCC) is 
an uncommon condition of the oral cavity and 
shows a predilection for females.

1.5 Kaposi sarcoma
Kaposi sarcoma (KS) is the most common 
malignant neoplasm seen in AIDS patients. 
Malignant lymphoma and cervical cancer 
are two further AIDS-defining malignant 
neoplasms. Together, KS and non-Hodgkin 
lymphoma accounted for 99% of all AIDS-
associated cancers before anti-retroviral 
treatment was introduced. Since this 
introduction, the incidence of KS has decreased 
in developed countries. Viruses that can 
alter mechanisms of apoptosis and cell cycle 
regulation, activate oncogenes, and inhibit 
tumour suppressor genes, such as Kaposi 
sarcoma-associated herpes virus (also known 
as human herpes virus 8), are recognised 

as a significant contributing factor to the 
development of a variety of malignancies.17 
KS is a multi-focal, angioproliferative 
neoplasm, it normally affects the skin and 
mucous membranes but can occur in the 
visceral organs. KS in its classic form is rare 
and not associated with AIDS, iatrogenic KS 
in immunosuppressed patients has also been 
reported. In AIDS associated KS initiation 
of anti-retroviral therapy is the mainstay of 
care upon which lesions normally regress 
but other treatment modalities including 
cryotherapy and adjuvant chemotherapy may 
be required.18 In the oral cavity it presents as 
painless purpuric swelling often affecting the 
palate, gingivae, and alveolar mucosa (Fig. 6, 
Table 1).

Furthermore, a range of bacterial, viral, 
and fungal infections can lead to a variety of 
oral lesions that may affect the oral mucosa 
including the keratinised gingiva in AIDS 
patients, these include aggressive forms of 
periodontitis.19

2. Specific infection-related 
gingival lesions

2.1 Fungal infections – oral candidiasis 
and oral histoplasmosis
Erythematous candidiasis is relatively rare and 
manifests as both acute and chronic forms. It is 
associated with the intake of broad-spectrum 
antibiotics. The chronic form is usually seen 
in HIV patients and only rarely involves 
the keratinised gingiva. It is the only form 
of candidiasis associated with pain.20 This 
disorder was previously thought to be directly 
associated with HIV, and it was therefore called 
HIV-associated gingivitis but has since been 
described in non-HIV infected individuals 
(Fig. 7, Table 1).

Histoplasmosis is a mycosis within areas 
of particularly high endemicity, mainly 
in countries of the African and American 
continents; however, it is very rare in Europe, 
where only imported cases are known.21 
The aetiological agent is either Histoplasma 
capsulatum var. capsulatum or Histoplasma 
capsulatum var. duboisii. It most commonly 
affects the lungs, but there can be systemic 
spread. Oral manifestations have been reported 
as the main complaint of the disseminated 
form of the disease and often lead the patient 
to seek medical assistance. Conversely, 
pulmonary symptoms may be mild or even 
misinterpreted as flu. Oral ulcerations and 
granulomatous tissue with bleeding are most 

commonly seen in this condition. Pharyngitis, 
dysphagia, odynophagia, and dysphonia can 
also occur.22

2.2 Specific bacterial infection
Bacterial infections can affect patients with 
and without immunodeficiency. Neisseria 
gonorrhoeae, Treponema pallidum (syphilitic 
gingivitis), Mycobacterium tuberculosis 
(tuberculosis) and streptococci (acute 
streptococcal gingivitis) are the most common 
bacterial infections causing gingival lesions. 
These lesions can be associated with lesions 
elsewhere in the body.23,24 Neisseria gonorrhoeae 
can infect the oral cavity and the pharynx but 
it is normally sub-clinical and not associated 
with oral lesions. Pharyngitis is seen in less 
than 10% of cases with an oral infection. 
Although oral manifestations of tuberculosis 
rarely occur, they have been reported to 
appear in 0.1–5.0% of all TB infections. Oral 
manifestations of TB are re-appearing as a 
consequence of the emergence of antibiotic-
resistant M.  tuberculosis and of the higher 
incidence of AIDS. The oral tuberculosis 
lesions can be primary or secondary to 
pulmonary tuberculosis. The dorsum of the 
tongue is the most commonly affected site with 
these lesions appearing as a stellate ulcer, it can 
also present on the tongue as macroglossia; 
parotitis, tracheitis, and laryngitis have also 
been reported (Fig. 8, Table 1). Intra-osseous 
lesions, preauricular swelling and trismus 
may also be seen. Additionally, orofacial 
granulomatosis-like presentations caused by 
M. tuberculosis and atypical mycobacteria 
have been described.

3. Other causes

3.1 Drug-induced gingival overgrowth
Currently, the aetiology of drug-induced 
gingival overgrowth is not entirely understood 
but is clearly multifactorial, with age, sex, 
and duration and dosage of the drug being 
possible contributing factors. Medicaments 
that are associated with gingival overgrowth 
are cyclosporin, a potent immunosuppressant 
drug, as well as nifedipine, amlodipine 
(Fig.  9, Table 1) and several other calcium 
channel blocking agents. Other drugs 
potentially leading to gingival enlargement are 
phenobarbital and phenytoin and occasionally 
other anti-epileptic drugs.25

Interestingly, not all patients taking these 
medications develop gingival overgrowth. 
It has been hypothesised that these drugs 
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decrease cellular folic acid uptake by gingival 
fibroblasts due to inhibition of cation 
transport. This leads to changes in matrix 
metalloproteinases metabolism and the failure 
to activate collagenase, which is crucial for 
the physiological degradation of accumulated 
connective tissue.26 Alternatively, local levels of 
tumour growth factor 1 beta in these patients 
have been reported to be a potential risk 
factor for developing gingival overgrowth.27 
Cessation of the offending drug and both 
surgical and non-surgical periodontal care 
play a roll in management; however, it may 
not always be possible to stop or replace the 
drug in question.

3.2 Scurvy
Scurvy is the deficiency of vitamin C (ascorbic 
acid), which is infrequently encountered in 
modern industrialised nations. In developed 
nations scurvy most commonly occurs in 
lower socioeconomic groups, the elderly, and 
individuals who are institutionalised with diets 
devoid of fresh fruits and vegetables, and there 
is also an association with alcoholism, mental 
illness and chronic illness.28 Its incidence is 
unknown but it has been reported that the 
prevalence of adult vitamin C deficiency in the 
US was as high as 10 to 14% as recently as 1994.29 
The lack of vitamin C leads to suppression and 
disturbance of collagen synthesis, resulting in 
degeneration of tissues and vascular walls. Oral 
scurvy is characterised by intense red, painful 
swollen gingiva that bleeds spontaneously 
on slightest provocation (Fig.  10, Table 1). 
The general discolouration that results from 
bleeding and blood breakdown is called scurvy 
siderosis.30 Scurvy is diagnosed by careful 
dietary history taking and serum ascorbic acid 
quantification and is treated with high doses of 
oral ascorbic acid. It is important to distinguish 
scurvy from acute presentations of leukaemia.

4. Local gingival irritation

Causes of local gingival irritation are not of 
a systemic disease nature, but rather related 
to psychological, habit and lifestyle, hormonal 
or anatomical factors. They are included in the 
following section, as they are often mistaken 
for plaque-induced gingival lesions, but require 
a differential therapeutic approach.

4.1 Mouth breathing
Inflammatory changes including gingival 
enlargement are frequently found in mouth 
breathers. This inflammation is thought to 

be due to alternate wetting and drying of the 
gingival surface, but increased plaque levels 
are also often found in these patients. A key 
feature is the presence of gingival enlargement 
in the maxillary and mandibular anterior 
regions (Fig. 11, Table 1).31 Mouth breathing 
may be due to anatomical reasons (short 
upper lip, proclined incisors, adenoids). In 
cases of bimaxillary dental protrusion, the 
gingival enlargement is typically limited to the 
palatal aspect of the maxillary incisors and the 
labial aspect of mandibular incisors.32 Other 
conditions that lead to dry mouth symptoms 
such as Sjögren’s syndrome or radiation 
therapy can lead to gingival reddening and 
swelling; however, this is not restricted to the 
anterior teeth.

4.2 Injuries of the gingival tissues
Non-resolving lesions due to gingival injuries 
can be of accidental or intentional origin and 
can have a variety of clinical presentations 
(Fig. 12, Table 1). Chemical (eg aspirin, snuff, 
cocaine), physical (eg malocclusion, traumatic 
oral hygiene, partial denture, oral piercing, self-
inflicted trauma) or thermal (hot beverages/
food) injuries can have similar clinical features. 
Careful and sensitive history taking is necessary 
to identify the aetiology of such lesions. The 
management of gingival injuries include the 
elimination of the insult, symptomatic therapy, 
and possibly psychological intervention.33

Discussion

Systemic diseases can have a similar clinical 
presentation to periodontal diseases or 
exacerbate existing disease and vice versa. 
A variety of systemic diseases can affect the 
periodontal structures including immune 
mediated, autoinflammatory, hereditary, 
cancer related gingival lesions, infective 
and other causes. Additionally, there are a 
number of systemic diseases and conditions, 
which impact on the risk of developing 
gingivitis or periodontitis or on accelerating 
their progression. These are, for example, 
diabetes and pregnancy, but these conditions 
are beyond the scope of this series.

In cases where an alternative diagnosis 
is not immediately apparent, gingival 
inflammation should be addressed in the 
first instance by providing periodontal 
treatment according to the Basic Periodontal 
Examination (BPE; United Kingdom)/
Periodontal Screening and Recording (PSR; 
USA) scoring and guideline system, with 

emphasis on oral hygiene including Bass 
tooth-brushing technique and interdental 
cleaning with appropriate interdental 
brushes.34 Non-plaque induced gingival 
lesions are usually colonised and infected 
by oral bacteria, which can aggravate 
existing disease. Meticulous oral hygiene 
and individualised maintenance are essential 
to maintain gingival health and minimise 
the effect of the systemic disease to the 
periodontium. In cases of non-resolving 
gingival inflammation following successful 
periodontal treatment, careful examination 
of the oral cavity for additional mucosal 
changes may reveal findings indicative of an 
underlying systemic condition.35 Although 
effective oral hygiene and periodontal 
treatment are imperative to improve such 
lesions, the systemic disease should also be 
managed in the appropriate clinical setting.

The dental practitioner should be aware 
of the manifestations of systemic diseases 
to the periodontium and oral mucosa, 
however rare they may be, since the patient 
might have no other symptoms apart 
from the oral lesions. Indeed, many of the 
diseases discussed in these articles have a 
characteristic clinical presentation, which 
can alert the practitioner to the possibility 
of an underlying systemic disease. The 
authors hope that these clinically focused 
review articles will help practitioners in 
formulating a timely differential diagnosis 
that should facilitate appropriate and early 
referral, thereby aiding in the diagnosis and 
treatment of putative systemic disease.
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