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Gingival overgrowth: Part 1: aetiology and
clinical diagnosis

J. Beaumont,*" J. Chesterman," M. Kellett" and K. Durey'

Provides overview of possible aetiology of gingival
overgrowth.

Discusses history and key clinical features which aid in
diagnosis.

Discussion of systemic disease which may contribute to
gingival overgrowth

Most commonly, gingival overgrowth is a plaque-induced inflammatory process, which can be modified by systemic disease
or medications. However, rare genetic conditions can result in gingival overgrowth with non-plaque-induced aetiology. It is
also important to appreciate the potential differential diagnoses of other presentations of enlarged gingival tissues; some
may be secondary to localised trauma or non-plaque-induced inflammation and, albeit rarely, others may be manifestations
of more sinister diseases or lesions. A definitive diagnosis will then enable an appropriate management strategy. This paper
aims to discuss clinical features and diagnoses for conditions presenting with gingival overgrowth and other enlargements of

gingival tissues.

Background

Aetiology

Gingival overgrowth describes a generalised
or localised enlargement of the gingival
tissues. This term has replaced gingival hyper-
plasia (increase in cell number) and gingival
hypertrophy (increase in cell size) as these are
histological diagnoses and do not accurately
describe the varied pathological processes
seen within the tissues. It is now understood
that true enlargement involves changes in the
cell size, cell multiplication, gingival vascula-
ture and the extracellular matrix to varying
degrees.'?

A number of conditions present as swelling
of the gingivae, rather than overgrowth per se,
and these have been included in this article
for completeness.
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Gingival diseases including gingival overgrowth
can be categorised as ‘plaque-induced’ and non-
plaque-induced;>* however, often a more specific
primary aetiology can be identified (Table 1).

There are several conditions which are not
reliant on plaque induction, being genetic,
systemic or infective in nature.* In these con-
ditions, associated plaque accumulation may
exacerbate the clinical presentation.'

Within this paper, aetiology has been
broadly classified into local and systemic.

Local factors

Inflammatory gingival overgrowth
Chronic inflammatory changes are common
in cases of gingival overgrowth.’ This may be a
result of prolonged exposure to dental plaque,®
localised trauma or a combination of factors as
outlined in Table 1.

Clinical examination frequently reveals poor
oral hygiene (Fig. 1). This may be secondary
to tooth displacement, anatomical anomalies
or dental work including prostheses (Fig. 2),
poorly contoured restorations and orthodontic
appliances, which favour the accumulation and
retention of plaque.?’
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Fig. 1 Chronic plaque induced gingivitis.
Note the plaque deposits, reddened gingival
margins with spontaneous bleeding

Fig. 2 Chronic periodontal disease with
plaque retentive removable acrylic dentures
and localised gingival enlargement 11 and 12
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Gingival enlargement due to chronic

Table 1 Classification of gingival enlargement local factors

inflammation has also been seen in mouth
breathers and patients with incompetent lips

Inflammatory (Figs 3a and b).*® Typically this appears as a
Abscesses Gingival/periodontal/periapical red, oedematous lesion with a shiny surface.
Acute It is not fully understood why this occurs, it is
PRI theorised that it is due to chronic inflammation
Chronic inflammatory gingival Plague induced from long term surface dehydration." An asso-
overgrowth Appliance induced ciation has also been made between obstructive
Fibrous epulis sleep apnoea and increased periodontal disease,
Chronic Pyogenic granuloma however, the causal affect is debatable.!

I Localised gingival overgrowth may present
Plasma cell gingivitis o ) ;
as a fibrous epulis. It is considered that inflam-

Denture induced fibrous hyperplasia

latrogenic . JEEE mation from local trauma can be exacerbated
Implant/orthodontic appliance induced
— by poor plaque control and cause these lesions.
False enlargement Clinically, this appears as a firm, rubbery, pale
Dental éggﬁg p:;?!‘ﬁ;%’ﬁgi” s pink swelling which may be sessile or pedun-
9 ¥ culated, often between two teeth. This is differ-
Tori entiated from the vascular pyogenic granuloma
. . Padget's disease which presents as a diffuse swelling which is
Underlying hard tissues |— - soft, shiny red-purple and bleeds readily (Fig. 4).
Fibrous dysplasia o
There is likely to be plaque, calculus or food
Other tumours/cysts debris associated with these types of lesions.
Neoplastic lesions
: Abscesses
Papilloma

Localised enlargement of the gingivae may also

Benign Peripheral giant cell granuloma be attributed to abscesses related to dental or

Central giant cell granuloma gingival tissues. Bacterial infection of an endo-

Squamous cell carcinoma dontic or periodontal origin may present as

a buccal or palatal swelling, which may be at
Melanoma

Malignant the gingival margin or closer to the sulcus if
Minor salivary gland tumours associated with periapical tissues.
Metastases These may have varying presentations but
semichos i Ferronh
well as being tender to palpation. Pericoronitis
Pregnancy around a partially erupted tooth may have a
Puberty similar appearance.
Hormonal )
Menstruzton Denture-induced fibrous
Oral contraceptive pill inflammatory hyperplasia (FIH)
Calcium channel blockers Denture-induced FIH occurs around the
Drug-influenced gingival overgrowth Anticonvulsants/phenytoin borders of an ill-fitting denture.” Initially, a
) ; small ulcer may occur, which after chronic
Ciclosporin e :
irritation from the flange can lead to inflam-
Leukaemia matory hyperplasia.'* It is often a raised, sessile
Lymphoma mass in the form of folds with a smooth surface
Malnutrition Ascorbic acid deficiency and normal mucosa colouring.

The lesions are benign and often asympto-

Wegener's granulomatosis . e
9 9 matic; however, areas of chronic irritation and

Sarcoidosis trauma may be predisposed to the develop-

Granulomatous disorders

3 13
Orofacial granulomatosis ment of neoplastic changes.

s False gingival enlargement

Malignant metastases There may be an increase in the size of the
. Hereditary gingival fibromatosis gingival tissues due to the underlying hard tissues.
Neurofibromatosis Conditions that may cause this include benign

Other Sturge-Weber syndrome bony tori or more sinister disease processes such
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Fig. 3 a) Chronic plaque-induced gingival overgrowth with mouth breathing and lip
incompetence; b) Associated lip incompetence and mouth breathing attributing to

dehydration of the mucosa

Fig. 5 Altered passive eruption on the
palatal aspect of the maxillary incisors

Fig. 6 Pregnancy-related generalised
gingival overgrowth

as Paget’s disease, fibrous dysplasia or cysts and
tumours of odontogenic or other origins."” The
overlying tissues may appear normal or have
coincidental inflammatory changes.'

Developmental gingival overgrowth involves
the gingival tissues around erupting teeth.'
Bulky gingival tissues may occur overlying the
unerupted/partially erupted dentition.'® This is
usually self-limiting and will resolve once the
junctional epithelium migrates to the cemento-
enamel junction.” If this does not happen, it
is termed altered passive eruption and surgical
intervention may be required to correct the
clinical crown height. (Fig. 5)."*

Systemic factors

Hormonal mediation of gingivitis
Pregnancy and puberty

Pregnancy can result in an increase in clini-
cally significant gingival inflammation, which
is seen even when there are no considerable
differences in plaque scores.”* This is due to the
modified host response to plaque.

Evidence demonstrates that an increase in
circulating progesterone and oestrogen affect
the composition of subgingival microflora,
changing it to potentially more periodontally
destructive species.”” Immunological changes
during pregnancy cause individuals to be more

susceptible to intra-cellular pathogens such as
P, gingivalis, P. intermedia and A. actinomyce-
temcomitans, which avoid the host defences
and are locally invasive.”” Sex hormones have
an effect on the peripheral neutrophils, which
reduce the effectiveness of phagocytosis and
bactericidal mechanisms."> They also have an
effect on pro-inflammatory mediators such as
prostaglandin E2, via endotoxin-stimulated
monocytes." Finally, the sex hormones cause
increased permeability of the blood vessels and
reduce the keratinisation of the gingiva, which
make the gingival tissue more susceptible to
bacterial antigens.!

Pregnancy-related gingival enlargement may
present as a generalised overgrowth (Fig. 6),
or in the form of a localised pregnancy epulis
(pyogenic granuloma) (Fig. 4)." The pathogenesis
ofa pyogenic granuloma in pregnancy is not fully
understood. It is thought to relate to the effect of
the sex hormones stimulating an increased local
synthesis of angiogenic factors, such as vascular
endothelial growth factor.”” These lesions will
not normally persist after pregnancy; however,
occasionally surgical removal is indicated.”®

During puberty, chronic gingival overgrowth
may occur and it is usually self-limiting.'® The
mechanism is similar to that of pregnancy,
an altered level of sex hormones is associated
with increased gingival inflammation, altered
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Fig. 4 Pregnancy epulis (pyogenic
granuloma). Note that typically these are
more vascular in appearance while this
resembles a more characteristic appearance
of a fibrous epulis

gingival microflora and increased presence of
serum antibodies.'®

Oral contraceptive pill

Oral contraceptives are one of the most
commonly prescribed medications.'” Some
clinical case reports have suggested gingival
enlargement linked to the use of oral contracep-
tives.' Preshaw et al. found no effect of modern
low dose oral contraceptives on gingival tissues."

Drug-influenced gingival overgrowth
(DIGO)

Gingival overgrowth is a side effect of a number
of medications,?*?! where the lesions are clini-
cally and histologically indistinguishable from
one another.?" If these medications are pre-
scribed in combination there will often be a syn-
ergistic effect, worsening the clinical picture.?

Drug-induced gingival overgrowth tends
to occur in the anterior gingivae, with onset
typically within three months of starting the
medication.” It is not associated with attach-
ment loss or tooth mobility, unless there is
concurrent periodontal disease. Clinically
lesions have a granular or pebbly surface that
can coalesce to form lobules. This may obscure
the clinical crown height or even cause tooth
movement if enlargement is significant.**

The influence of plaque on the disease process
is not fully understood;* however, as with many
inflammatory processes the severity of the lesion
is affected by oral hygiene and erythema, oedema
and bleeding on probing may be secondary.”

A recent review discusses a unified hypoth-
esis of DIGO which involves a decrease in the
active transport of folic acid in fibroblasts, and
reduced cellular folate uptake.” This leads to
changes in matrix metalloproteinases and
failure to activate collagenases, which decreases
degradation of accumulated connective
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Fig. 7 Gingival overgrowth in a patient
with very poor oral hygiene and prescribed
phenytoin to control epilepsy. Note the
superficial inflammation with very poor
plaque control

Fig. 8 Nifedipine-influenced gingival
overgrowth which is firm and fibrous. Note
in this case the good oral hygiene and lack
of typical signs of inflammation (that is,
redness, bleeding and oedema)

tissue.” Further research is required to inves-
tigate whether folic acid supplements may have
beneficial impact of DIGO.*

Anti-convulsants
Many patients diagnosed with epilepsy or with
traumatic head injuries will be prescribed anti-
convulsant medications. Of these, phenytoin
has been implicated in inducing gingival
overgrowth in up to 50% of patients (Fig. 7).
The suggested theory is that genetically distinct
populations of fibroblasts react to phenytoin,
resulting in accumulation of connective tissues
in susceptible individuals. There is also poten-
tially a reduced catabolism of the collagen
molecule within the gingival tissues.?
Phenytoin has largely been superseded by
newer anti-convulsant drugs, and is no longer
recommended as a first-line therapy in the
treatment of epilepsy. As a result the prevalence
of phenytoin-induced gingival overgrowth
should be decreasing. Rarely, DIGO has also
been reported in those taking other antiepi-
leptic drugs such as valproic acid, phenobar-
bital and carbamazepine, however, these drugs
appear to cause milder gingival enlargement.?

Calcium channel blockers

Calcium channel blocking drugs are used in
the management of cardiovascular diseases,
such as hypertension. It has been estimated
that they are prescribed for 6% of the UK
population over 40 years of age.**

It is reported that up to 20% of patients
taking nifedipine and diltiazem experience
gingival overgrowth (Fig. 8).*% Other hyper-
tensive medications including amlodipine,
felodipine and verapamil may also be impli-
cated,” however, research into this area largely
pre-dates the widespread use of these drugs so
the true association remains unknown.
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Fig. 9 Ciclosporin-influenced gingival
overgrowth again with lack of inflammation
with stippling and firm overgrowth. The
patient had received a renal transplant

Fig. 10 (a and b) Leukaemia-induced gingival overgrowth (acute myeloid leukaemia)

The mechanism for gingival overgrowth in
these cases has been attributed to stimulation
of gingival fibroblasts which increases connec-
tive tissue matrix formation. In addition, it is
suggested that there is reduced production of
matrix metalloproteinases (reducing protein
breakdown).?*3

Immunosuppressants

Immunosuppressant medications are often
prescribed to patients receiving organ trans-
plants in order to control the immune response
to a foreign tissue.” These include ciclosporin
and tacrolimus.

Gingival overgrowth occurs in around
25-30% of patients taking the immunosup-
pressant ciclosporin (Fig. 9).° The principal
theory is that the main metabolite, hydroxy-
ciclosporin, in combination with the parent
compound, stimulates fibroblast proliferation.*
This increase in cell number and reduction in
gingival connective tissue breakdown has been
the speculated aetiology.

Tacrolimus is now more frequently pre-
scribed as an alternative immunosuppressant,
however, it is not without complications.*>*
Tacrolimus has also been reported to cause
gingival overgrowth, although this is much
less common than ciclosporin.®

Gingival overgrowth related to
systemic disease

Leukaemia

Leukaemia is a group of malignant haemato-
logical disorders, involving the abnormal prolif-
eration and development of leucocytes and their
precursors in bone marrow.** Normal haemato-
poeisis is suppressed and leukaemic white blood
cells appear in the blood stream.* Therefore,
this results in a depressed blood cell count
including mature white blood cells and platelets.**
Leukaemia is classified into acute lymphoblastic,
acute myeloid, chronic lymphocytic and chronic
myeloid leukaemias.** The acute forms can lead
to death in 26 months if left untreated.**

Clinically, the oral manifestations may
include excessive bleeding and uncontrollable
infections, which may occur from thrombocy-
topenia or neutropenia respectively.* In acute
leukaemia, 69% of patients were found to
have oral signs including swelling, erythema,
petechiae, ulceration and gingival bleeding and
33% had gingival enlargement (Figs 10a and
b).* In particular, gingival overgrowth is associ-
ated with acute myeloid leukaemia.*

Gingival changes may be the first signs pre-
senting to a health professional, therefore, it
is important to be diligent with diagnosis and
immediate urgent referral if this is suspected.
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Fig. 11 Orofacial granulomatosis. Note that
the labial maxillary gingival enlargement is
not confined to the gingival margins and is

homogenous crossing the mucogingival line

Fig. 13 A patient presenting with a central
giant cell granuloma which requires
excisional biopsy to ensure that recurrence
does not occur. Note the unusual dark
pigmented colour localised to the interdental
papillae area of the 24 and 25

In an undiagnosed patient, there may be history
of lethargy, night sweats and recent infections.*

Granulomatous diseases

Several orofacial granulomatous diseases are
associated with oral changes including Crohn’s
disease, sarcoidosis and Melkersson-Rosenthal
syndrome.*

Rarely, these diseases may present with
gingival lesions characterised by swelling.*
Sarcoidosis occasionally causes fiery red
granular gingival overgrowth, however, oral
related features of sarcoidosis have only been
reported in 68 patients.'®¥

Wegener’s syndrome is somewhat similar to
sarcoidosis in that it is a systemic granulomatous
disease that can involve the respiratory tract,
kidneys, heart, nervous system and other areas.*
However, it classically presents with strawberry
gingivae.” It is an aggressive disease and follows
a dramatic course of progression with a high
mortality rate if not treated with corticosteroids
and cytotoxic medications.®® If this is suspected
referral should be made urgently.

Fig. 12 (a and b) Left side localised gingival enlargement affecting the left maxillary region
which presents as part of Sturge-Weber syndrome. Note the unaffected right side

Orofacial granulomatosis (OFG) is a rare
inflammatory condition which causes persis-
tent or recurrent enlargement of the oral and
maxillary soft tissues including the gingivae
(Fig. 11)." There are several theories of patho-
genesis including hereditary factors, allergy
and infection, although the precise cause is still
unknown. OFG has a wide presentation and is
confirmed with histological examination consist-
ing of non-caseating granulomas.” OFG may be
a manifestation of systemic disease including
sarcoidosis and Crohn’s disease, which must be
considered in the management of OFG."

Rarely primary tuberculosis has been reported
to cause gingival overgrowth.” In a recent case
report, when the tuberculosis infection was
treated, the gingival overgrowth resolved.*

Neurofibromatosis

Patients with neurofibromatosis may present
with diffuse unilateral gingival enlargement
of attached gingivae.**** Neurofibromatosis
is a group of autosomal dominant condi-
tions, which are characterised by numerous
cutaneous lesions, and tumours of the central
and peripheral nervous system.*** Type 1
affects 1 in 3,000 of the world population and
72% of these sufferers will have oral manifesta-
tions.*** These gingival swellings are fibrous
and do not exhibit signs of inflammation.
This may be associated with absent, impacted
and/or malpositioned teeth. Surgical excision
is advised if lesions are impairing form or
function but multiple lesions may be difficult
to eradicate completely and if involving other
tissues there is a reported risk of neurosensory
deficit and bleeding post operatively.

Sturge-Weber syndrome

Sturge-Weber syndrome is a rare congenital
condition that is characterised by a venous
angioma of leptomeninges over the cerebral
cortex and ipsilateral angiomatous lesions of
the face and sometimes the skull, jaws and oral
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soft tissues including gingival enlargement
(Fig. 12a and b).*

Nutritional deficiency

Another reported systemically altered response
to plaque is caused by a Vitamin C (ascorbic
acid) deficiency (scurvy). This is hypothesised to
modify the host response to plaque, via changes
in immunological/inflammatory responses and
the extracellular matrix.s In frank scurvy, the
gingivae may be bright red, swollen, ulcerated
and susceptible to haemorrhaging.'® Scurvy
is rare in the developed countries; however,
certain low socio-economic groups may have
restricted diets, and are at risk of developing
these conditions.”

Other causes

Multiple pathological processes may present as
gingival enlargement. The literature has reported
gingival cysts, giant cell lesions (Fig. 13), neo-
plastic lesions and plasma cell gingivitis to name
a few.’* The breadth of such presentations fall
outside the scope of this article.

Malignant neoplasms
It is important to consider that malignant
neoplasms may present as local enlargement
affecting the gingival tissues. Approximately 5%
of oral squamous cell carcinomas will present on
the gingival tissues.*® Therefore, any concerning
features, including persistent ulceration partic-
ularly with rolled margins, a granular base, any
induration or fixation must be taken seriously.
Other tumours including malignant
melanoma, non-hodgkin’s lymphoma, plasma
cytoid tumours (Fig. 14), sarcomas and meta-
static tumours may occasionally present upon
the gingival tissues.”® Concerning features
include any lymphadenopathy, unexplained
tooth mobility, paraesthesia, other sensory
disturbances, irregular bone loss and unusual
pigmentation.*® In the event of these signs an
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Fig. 14 A patient that presented with an
unusual localised enlargement to the right
buccal gingival tissue which was not confined
to the attached gingivae. This underwent
three biopsies before a diagnosis of a plasma
cytoid tumour, thus demonstrating the
difficulties in diagnosing rare tumours with
few histological or clinically defining features

urgent referral to an oral and maxillofacial
surgery unit is indicated.

Hereditary gingival fibromatosis
Hereditary gingival fibromatosis (HGF)
involves a benign gingival enlargement, thought
to be caused by an enhanced production of HGF
fibroblasts, which favour accumulation of extra-
cellular matrix (Figs 15a and b).* Research has
identified a specific genetic mutation with the
‘son of sevenless1” (SOS1) gene associated with
this condition.”® These lesions are independent
of plaque although there may be secondary
inflammation if plaque control is suboptimal.
As the aetiology is non-modifiable, surgical
management for HGF is often indicated."®

Clinically it is a slowly progressing enlarge-
ment which commences after tooth eruption. It is
most commonly associated with the permanent
dentition but can affect the primary teeth.”* The
gingival enlargement progresses alongside the
patient’s normal development, typically affecting
the maxillary tuberosities and labial aspects of
mandibular molars (Figs 15a and b).”® HGF
lesions present with dense, firm, resilient fibrous
tissue extending over teeth surfaces. If severe
enough to cover the occlusal surfaces, traumatic
injury to the gingival tissues may occur.

Diagnosis

To determine aetiology a thorough history
including medical and social information along
with clinical examination is often sufficient.

History

Primarily when taking a history, the patient’s
presenting complaint should be established
and in relation to gingival overgrowth,

90

Fig. 15 a and b) Hereditary gingival fibromatosis. Note the firm, homogenous appearance
with significant overgrowth affecting the maxillary tuberosities and labial gingival tissues,
which has submerged the 22 completely.

duration of onset and any associated pain,
bleeding, tooth mobility or other symptoms
noted. In addition to this, it is important to
ascertain a dental history including any recent
treatment, history of hygiene appointments
and the patient’s usual oral hygiene regime.
Social history may identify risk factors,
including use of tobacco and alcohol. Family
history may aid the diagnosis of conditions,
which have a genetic element such as hereditary
gingival fibromatosis and neurofibromatosis.
A medical history will also give information
about any drugs being taken. The temporal
relationship between beginning a course of
medication and onset of gingival overgrowth
may provide valuable diagnostic information
regarding the aetiology, with DIGO presenting
as early as one month after commencement of
medication.” Previous drug history may also be
important in diagnosis if the patient has recently
stopped taking drugs relating to DIGO, which
are not immediately disclosed on drug histories.
When a rapid change has occurred, the
patient has systemic signs of ill health or fails
to respond to treatment; onward referral and
further investigations should be considered.

Clinical examination

A thorough clinical examination should
include assessment of plaque and periodontal
indices.

Pocket depth alone is not a true marker of
clinical attachment loss (CAL), due to the false
pocketing associated with gingival overgrowth.
However, true pocketing can be approximated
using the estimated CEJ position. It also
provides a useful baseline and can reveal con-
current periodontal disease and endodontic
problems. (Figs 16a and b)

Key features

Gingival overgrowth may be described as
localised or generalised. Disease initiation
typically starts as a ballooning of the papillae,
then progresses to involve the marginal gingiva
and in more severe cases can cover the occlusal
aspects of the dentition (Fig. 15b)."* A lesion
may be generalised involving marginal,
papillary and attached gingivae, or it may be
localised with isolated sessile/pedunculated
masses.'’

A simple grading system can be used to

describe the extent of the gingival overgrowth:>

Fig. 16 (a and b) Chronic periodontitis with associated gingival overgrowth and crowding.
The radiograph demonstrates several hopeless teeth which require extraction
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« 0 =No signs of enlargement

» 1= Confined to interdental papillae

« 2 =Involving papillae and marginal gingivae
o 3 =Covers % or more of the crown.

The degree and nature of the inflammation
may give clues to the aetiology. Fibrous, firm,
stippled enlargement which is pink and homog-
enous indicates lack of inflammation. This is
more often seen in patients with HGF or those
with drug-induced gingival overgrowth and
excellent oral hygiene (Figs 8, 15a and b). Where
there is plaque-induced inflammation, either asa
primary or secondary process, (Figs 1, 7, 16) the
appearance is more likely to be smooth, shiny and
reddened. Should the overgrowth be localised to
a few teeth there are often plaque retentive factors
present which should be assessed.

Histological examination

Tissue biopsy and histopathological examina-
tion can be used to deliver a definitive diagnosis.
This is usually considered after an initial phase
of management if resolution of the gingival over-
growth is not fully achieved. In some cases it is
required at the outset if the history and exami-
nation identify cause for concern. In example,
Figure 13 shows an unusual localised pigmented
lesion which is not in keeping with typical
plaque-induced inflammation. In addition,
Figure 14 demonstrates a gingival enlargement
that is localised with involvement beyond the
mucogingival junction and its discrete isolation
to the 14-17 with no dental cause is a concerning
presentation requiring an urgent biopsy.

Conclusion

Commonly, gingival overgrowth is an inflam-
matory process related to plaque accumula-
tion and trauma. Clinical presentation can be
modified by medications or systemic condition.
More rarely, there may be a genetic aetiology
such as in hereditary gingival fibromatosis or
an underlying systemic disease, which requires
urgent medical intervention.

With thorough history-taking and clinical
examination it should be possible to dis-
tinguish between those requiring urgent
onward referral and dental management. In
cases where this is not possible, early biopsy
or medical investigations may be indicated.
Sound diagnosis will aid effective manage-
ment; the phases of which are discussed in the
second article of this series.
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