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A clinical review of drug-induced gi n gi val ove r gr ow t h s
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Abstract
There is an increasing number of medications
associated with gingival overgrowth. These medica-
tions are used to treat a number of common
conditions in the Australian population and as such
dentists can expect to manage a number of patients
with medication-related gingival overgrowth. This
review highlights the clinical features and manage-
ment of the common overgrowths associated with
anticonvulsants, immunosuppressants and the
calcium channel blockers.
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possible aetiological mechanisms and the clinical
management of the affected patients.

In Australia, adverse drug reactions are reported
to the Adverse Drug Reactions Advisory Committee
(ADRAC). It has recently been reported that there
are a total of only 114 cases of gingival overgrowth
in the ADRAC database, of which 83 are due to
phenytoin, cyclosporin or calcium channel blockers,1

despite the fact that almost 8.5 million prescri p-
tions for these drugs are filled each year in
Australia.† However, this should not be interpreted
as indicating that gingival overgrowth is very rare in
Australia. Just as in other countries,2 we are very
poor at providing information under the voluntary
reporting system and, indeed, it is likely that many
dentists are unfamiliar with this process.

Anticonvulsants

Phenytoin
P h e nytoin (PHT) was first used as an anti-

epileptic drug in 1938 and it remains a drug of first
choice for the treatment of epilepsy, particularly
grand mal, temporal lobe and psychomotor seizures
and may also be useful in the treatment of some
f o rms neuralgia and cardiac arr hy t h m i a s. In A u s t r a l i a ,
p h e nytoin (PHT, 5 , 5 - d i p h e ny l hydantoin) is sold
under the name Dilantin, and is usually prescribed as
capsules for chronic use.The dosage is individualized
to allow effective anticonvulsant control and usually
ranges between 300 and 600 mg/day. More than 250
000 prescriptions for Dilantin are written each year
in Australia (Fig. 1).

When taken orally, PHT is absorbed slowly from
the gastro-intestinal tract and shows marked
interindividual variation. Most of the drug is bound
to plasma proteins leaving about 10 per cent free
and active.The side effects of PHT are usually toxic
effects, due to excess, available, free drug. Common

Drug-induced gingival overgrowths

There is an ever increasing number of medications
which may induce ove r gr owth of the gi n gi va ,
although a large range of pat h o l o gical and idiopat h i c
reactions can also result in gingival overgrowth.This
review concentrates on the va rious ove r gr ow t h s
associated with pharmaceuticals, and their clinical
m a n a g e m e n t . The medication-induced gi n gi va l
overgrowths occur as a side effect of drugs used
mainly for non-dental treatment for which the gi n gi va l
tissue is not the intended target organ.

‘Overgrowth’ is the preferred term for many of
these medicat i o n - r e l ated conditions previously
labelled as ‘gingival hyperplasia’ and ‘gingival hyper-
trophy’.These terms do not truly reflect our current
u n d e rstanding of the macroscopically enlarged,
histologically altered, gingiva.

Drugs associated with gingival overgrowth can be
c at e g o rized broadly into three major groups according
to their therapeutic actions, namely anticonvulsants,
immunosupressants and calcium channel blockers
( Table 1).This review discusses the nature and use of
the particular drugs which cause gi n gi val ove r gr ow t h ,
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adverse reactions include ataxia, tremor, nystagmus
and diplopia.

Gingival overgrowth

The first reported cases of gingival overgrowth as
a result of PHT therapy appeared soon after the
d rug was introduced.3 The gi n gi val ove r gr ow t h
usually begins as a diffuse swelling of the interdental
p a p i l l a e , which enlarge and coalesce, l e aving a
nodular appearance. Figure 2a shows phenytoin-
induced gingival overgrowth compared with other
drug-induced gingival overgrowths (Fig. 2b-2f).

The reported incidence of gingival overgrowth
varies widely from 0-100 per cent and this variation
can be at t ri bu t e d , in part , to medically ve rsus dentally
trained personnel and differing indices of ove r gr ow t h .
Clinically significant ove r gr owth is estimated to
occur in half of all patients taking PHT.4 However, a
more recent study found clinically significant over-
growth in only 13 per cent of epileptic patients in a
general medical practice.5 It has been suggested
that earlier high prevalence figures may be due to a
focus on institutionalized and/or hospital neurology
out-patient populations.6 The incidence and severity
of overgrowth is greatest on the labial surfaces of the
maxillary and mandibular anterior teeth. Figure 3a
shows a variation in the clinical appearance of
phenytoin-induced gingival overgrowth compared
with other va ri ations of drug-induced gi n gi va l

overgrowths (Fig. 3b-3f). Some case reports have
d e s c ribed ove r gr owth of edentulous ri d g e s7 , 8

although it is thought that candidal infection may
play a part in the aetiology of some cases.7

Dosage

While it is obvious that some minimal concentra-
tion (or dose) of PHT is required to cause gingival
overgrowth,the incidence and severity do not appear
to be directly related to the pharmacodynamics of
the drug. Even subtherapeutic serum levels of PHT
have been associated with gingival overgrowth.9

The situation is further complicated as many
patients receive more than one anticonvulsant drug
and this usually alters the pharmacodynamics of PHT,
making the elucidation of dosage more complex.T h e r e
are conflicting results with regard to the relationship
between severity of overgrowth and daily dose. Some
authors relate a positive correlation10,11 but most have
not found this association to be significant.9

Oral hygiene

The association between plaque and gi n gi val 
overgrowth raises a ‘chicken or egg first’ question.
Overgrown tissue tends to aid plaque accumulation
and prevents remova l , thus leading to gi n gi va l
inflammation. Longitudinal studies seem to indicate
a role for poor oral hy giene on the seve rity of
ove r gr ow t h1 1 , 1 2 and some plaque control studies
have shown almost complete prevention or reduced
severity of overgrowth.13,14

Possible pathogenesis

To date there is no definitive explanation of how
PHT induces gingival overgrowth. It is intriguing
that not all patients taking phenytoin (even those
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Fig. 1. – Estimated number of prescriptions for phenytoin in
Australia this decade (excluding use in public hospitals).†

Table 1. Drugs commonly associated with 
gingival overgrowth, by class and Australian
brand names
Category Drugs Brand names

Anticonvulsants Phenytoin Dilantin
Sodium valproate Epilim

Valpro
Phenobarbitone Phenobarbitone
Vigabatrin Sabril

Immunosuppressants Cyclosporin Neoral
Sandimmun

Calcium channel blockers
Dihydropyridines Nifedipine Adalat

Adapine
Nifecard
Nifehexal
Nyefax

Felodipine Agon
Felodur
Plendil

Amlodipine Norvasc
Phenylalkylamine Verapamil Anpec

Cordilox
Isoptin
Veracaps
Verahexal

Benzothiazepine Diltiazem Auscard
Cardcal
Cardizem
Coras
Diltahexal
Diltiamax
Dilzem
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taking high dosages,with and without inflammation)
develop gingival overgrowth.

Most theories of pathogenesis have centred on the
gingival fibroblast and its interaction with phenytoin
and/or its metabolites.15 It has been suggested that
PHT selects for a subpopulation of fibroblasts that
h ave increased protein synthesis and collagen produc-
tion.16 However, it was concluded that the lesion
‘represents neither hy p e rt r o p hy, hy p e rplasia nor

f i b r o s i s ’ ; it is just an ove r gr owth of apparently norm a l
cell and fibre composition.17 Others have suggested a
role for a lack of collagen breakdow n ,18,19 or a decrease
in the volume of the collagenous matrix due to an
increase in the non-collagenous component.20,21 A
number of authors have postulated a role for intra-
cellular calcium (Ca++) in the pathogenesis of the
gingival overgrowth.22,23 PHT has been reported in
vitro to increase the release of various growth factors

F i g .2 . – Examples of common medication-induced gi n gi val ove r gr ow t h .
(a) Pheny t o i n - a s s o c i ated gi n gi val ove r gr ow t h .

(b) Cyclospori n - a s s o c i at e d gi n gi val ove r gr ow t h .
(c) Nifedipine-associated gi n gi val ove r gr ow t h .
(d) Ve r a p a m i l - a s s o c i ated gi n gi val ove r gr ow t h .
(e) Diltiazem-associat e dgingival overgrowth.
(f) Felodipine-associated gingival overgrowth.

a b

c d
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and cytokines which may promote connective tissue
growth.24-26

A role for relative folate deficiency has also been
investigated but has not been a consistent finding.27,28

Other possible aetiologic factors include relative
immunosupression, decreased adrenocortico-tropic
hormone (ACTH) production and cellular damage
from PHT metabolites, but these have received little
support.29

Sodium valproate

Gingival overgrowth following sodium valproate
administration is rare in adult patients.30 There have
been only two reported cases of gingival overgrowth
following sodium valproate therapy and these most
likely represent idiosyncratic hy p e rs e n s i t i v i t i e s
rather than variants of the PHT-like overgrowth.The
first involved a 15 month old child31 and the second
a 15 year old child.3 2 In the latter case, gi n gi va l
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Fig. 3. – Examples of the variation in clinical appearance of gingival overgrowth associated with:
(a) Phenytoin.
(b) Nifedipine.
(c) Nifedipine.
(d) Nifedipine.
(e) Verapamil.
(f) Diltiazem.

a b

c d

e f



Australian Dental Journal 1999;44:4. 223

overgrowth was observed 18 months after initiating
drug treatment (600 mg/day) and regressed within
three months of stopping the therapy. (This individual
had never received PHT.)

Phenobarbitone

Most reported cases of phenobarbitone-induced
gingival overgrowth have been poorly documented,
however, a recent description of two cases of mono-
therapy with phenobarbitone is much more precise.33

In both cases the patients were profoundly mentally
retarded teenage males who had received pheno-
barbitone for most of their lives. The gingivae were
enlarged uniformly without lobulation of the inter-
dental papillae and the overgrowth was more severe
in the posterior regions compared with the anterior,
which is contrary to most other medication-induced
gingival overgrowth. The histological and clinical
appearance was similar to familial forms of gingival
f i b r o m atosis and, although there was no family history
in these cases, it is possible that the gingival signs are
part of a syndrome and the phenobarbitone therapy
just happens to be common to both. The cases
responded well to surgical excision and good oral
hy giene appeared to prevent recurrence at six months.

Vigabatrin

Recently a single case report was published of
gingival overgrowth attributed to vigabatrin therapy.
Vigabatrin is a relatively new anticonvulasant drug,
which acts as a selective, irreversible inhibitor of the
acid transaminase of gamma-aminobu t y ric acid
(GABA) which is the pri m a ry inhibitory neuro-
transmitter in the brain. The gingival overgrowth
was first noted two months after initiating vigabatrin
therapy and histological examination reve a l e d
epithelial thickening with elongated rete pegs and
moderately dense foci of chronic inflammatory cells
in the connective tissue.The gingival overgrowth did
not respond to conservative periodontal therapy and
it recurred following gingivectomy.34 There appears
to be no other reports of this form of overgrowth, so
it possible that this reaction was an idiosyncratic
hypersensitivity.

Immunosuppressants

Cyclosporin

C y c l o s p o rin (Cs) has been used almost unive rs a l l y
in the prevention of organ transplant rejection. Since
its initial use in renal transplant recipients35 it has
been used effectively alone and in combination with
other immunosuppressant drugs and has been used
to prevent rejection in hepatic, pancreatic, bone
m a rr ow, cardiac and lung transplants, as well as in the
management of a number of autoimmune conditions
such as rheumatoid arthritis.

Cs absorption from the gut is quite variable and
b i o - availability and time to peak serum concentrat i o n
varies greatly between individuals. In Australia many
patients now receive a new micro-emulsion of Cs
( N e o r a l ) , designed to gi ve better absorp t i o n , and it is
expected to eventually supersede the old form u l at i o n .
The use of Cs continues to increase in Australia
(Fig. 4). It is usually prescribed as a capsule or oral
solution for long-term use.The drug is bound mostly
to both cells and lipoproteins with approx i m at e l y
5 per cent free in the plasma. Common adve rs e
reactions include nephrotox i c i t y, hy p e rt e n s i o n ,
h e p at o t oxicity and neurotox i c i t y.The oral side effects
of Cs include the rare lingual fungiform papillae
hypertrophy (LFPH) and gingival overgrowth.36,37

Gingival overgrowth

Gingival overgrowth was first noticed with Cs
therapy in the initial human trials of the drug36,38 but
was described in the dental literature in 1983 by
both Rateitschak-Plüss and cowo r k e rs3 7 a n d
Wysocki et al.39 Cs gingival overgrowth is clinically
indistinguishable from that associated with PHT.
The overgrowth, which normally begins at the inter-
dental papillae, is more common in the anterior
segments of the mouth and on labial surfaces of
the teeth (Fig 2b).40 Overgrowth is usually confined
to the attached gingiva but may extend coronally
and interfere with the occlusion, mastication and
speech without necessarily altering the underlying
p e riodontium (Fig. 5 a , 5 b ) . The incidence of Cs
gi n gi val ove r gr owth ranges from 13 per cent4 1 t o
81 per cent.42 As with PHT overgrowth, the reasons
for this range are many and include the nature of
the disease being treated, the age of the patient, the
method of assessment, the dosage and duration of
Cs and additional medicat i o n s.4 3 Cs ove r gr ow t h

Fig.4. – Estimated number and cost of prescriptions for cyclosporin
in Australia,1994-99.†



has not been described in edentulous patients.42 The
severity of overgrowth may range from none to a
very mild swelling of the interdental papilla, to
marked excess gi n gi va cove ring at least three-
quarters of the tooth (affecting 17 per cent of
patients)44 (Fig. 5c-5f).

While it appears that some patients are more
susceptible to gingival overgrowth than others, the
r e l ationship to drug dosage and serum concentrat i o n

is contentious. Plasma and salivary concentrations,
plaque and gi n gi val indices have all been corr e l ated to
the seve rity of ove r gr owth but there is wide individual
variation. Whole saliva concentrations of Cs are
higher in patients taking the liquid form of the drug
compared with the capsule form ,4 5 but saliva ry
concentrations correlate poorly with blood levels.
G i n gi val ove r gr owth is thought to develop in
p atients within three months of taking Cs.4 6
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Fig. 5. – Examples of the variation in clinical appearance of cyclosporin-induced gingival overgrowth.
(a) Gross overgrowth covering almost 100 per cent of the teeth.

(b) Radiographic appearance of the patient in (a). Note the absence of any significant bone loss.
(c) Mild overgrowth.

(d) Inflamed moderate overgrowth.
(e) Mildly inflamed and fibrotic overgrowth.

(f) Fibrotic overgrowth.
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However, others have reported overgrowth only in
patients taking Cs for more than three months.39 A
randomized placebo controlled study47 found that
patients with gingival overgrowth were significantly
younger than those without overgrowth.This finding
was in agreement with others44,48 and is consistent
with anecdotal reports. A recent report in children
indicated a 100 per cent prevalence of overgrowth in
subjects taking Cs for longer than three months.49

Oral hygiene

The role of plaque in Cs-induced gingival over-
growth is uncertain. It has been shown that oral Cs
can concentrate locally in plaque,50 however, an
intensive course of plaque control and removal of
gingival irritants has been shown to have little effect
on the development of gingival overgrowth.51 In a
recent large study the distri bution of plaque and
gingivitis was unable to fully explain the distribution
of gingival overgrowth.52

Possible pathogenesis

The pathogenesis of gingival overgrowth due to
Cs remains enigmatic but, as for PHT, is probably
associated with both direct and indirect effects of Cs
on fibroblasts and the extracellular components of
the lamina propria.53,54 In vitro studies of gingival
fibroblast responses to Cs have found much va ri at i o n
in their collagenase activity.5 5 U p - r e g u l ation of
collagenolysis in response to Cs has been shown to
be due to effects on both collagenase and T I M P
(tissue inhibitor of metalloproteinase) levels.

Tissue typing of transplant recipients has shown
that HLA B37 positive patients are significantly
more likely to show severe gingival overgrowth56 and
conversely HLA DR1 positive patients are less likely
to develop gingival overgrowth.57

Calcium channel blocker s

The widespread use of calcium channel blockers
(CCBs) began in the 1980s. CCBs are a group of

Fig. 6. – (a) Estimated number of prescriptions for selected calcium channel
blockers in Australia this decade (excluding use in public hospitals).† (b) Estimat e d
number of prescri p t i o n s for calcium channel blockers associated with gingival

overgrowth in Australia this decade (excluding use in public hospitals).†

Calcium channel blockers

CCBs associated with gingival overgrowth

a

b



drugs which have different chemical structures and
actions but are all thought to be agonists of the
slow Ca++ channel into cells. They are used for the
t r e atment of many cardiovascular disorders including
angina, hypertension, supraventricular arrhythmias
and some forms of acute myocardial infarction.The
CCBs are very widely prescribed. A survey of 1645
elderly patients in Australia58 found almost 18 per
cent were taking a CCB‡ and they are considered
an antihy p e rt e n s i ve of first choice in elderly
patients also exhibiting angina or peripheral vascular
disease. While the use of some CCBs has remained
constant over this decade (Fig. 6a), the total number
of prescriptions for CCBs associated with gingival
overgrowth continues to rise (Fig. 6b).

The common side effects of CCBs include,
headache, dizziness, facial flushing and oedema.
Gingival overgrowth was first reported in association
with nifedipine in 19845 9 , 6 0 and was soon also
described with verapamil61 and diltiazem62 usage. A
number of other CCBs not available in Australia
(nitrendipine and oxodipine) have also been associat e d
with gingival overgrowth.

Gingival overgrowth
Nifedipine

Nifedipine-induced gingival overgrowth (Fig. 2c)
has been described by many authors , with a preva l e n c e
ranging between 14.7 per cent63 and 83 per cent.64

The real prevalence is unknown as it is mostly
presented in the literature as case reports. It seems
probable that the actual prevalence is toward the
l ower end of the range as the drug is widely
prescribed around the world. A small, controlled
(but not randomized) study of 47 patients indicat e d
a prevalence of approximately 20 per cent which the
authors considered abnormally high.65

A recent large study has reported a preva l e n c e
of 43.6 per cent (compared with 4.2 per cent in
controls).66 Differing indices of overgrowth, differing
populations, dosage and duration of medication are
possible explanations for the differences between
studies. A single study had shown overgrowth in five
cases was associated with higher doses of nifedipine63

but others have been unable to show any relat i o n s h i p
between dose and overgrowth.66

It has been reported in one study that nifedipine
concentrates in the gingival crevicular fluid up to 90
times the serum concentration and, of the nine
patients examined, nifedipine could be found in the
crevicular fluid of all five of the patients with gi n gi va l
overgrowth and two of the ‘non-responders’.67 While
a male predominance has been reported68 it should
be remembered that most studies in this area have

not been randomized.The variability of the clinical
appearance of this gingival overgrowth is probably
related to the level of oral hygiene (Fig. 3b-3d).

Verapamil

Verapamil is a phenylalkylamine derivative CCB.
The early reports of gingival overgrowth associated
with this drug began in the mid 1980s61 (Fig. 2d, 3e).
The prevalence of verapamil-induced overgrowth
appears to be very low. Miller and Damm could only
find three cases in the literature and their review of
5000 dental patients seen over three years found
only 24 patients taking verapamil for more than a
year. Only one of these patients showed gingival
overgrowth.69

Diltiazem

Few cases of overgrowth due to diltiazem appear
to have been reported. In one case a patient initially
developed overgrowth after 15 days of verapamil
therapy.70 Discontinuation of the verapamil led to
resolution of the gi n gi val ove r gr owth but when
diltiazem (240 mg/day) was started the overgrowth
returned over a period of 24 days, being more
prominent around the labial surfaces of anterior
teeth (Fig. 2e, 3f).

Amlodipine

Amlodipine is yet another CCB which, unlike
other dihydropyridines, has a long half-life (35-50
hours). It has been reported as the cause of gingival
ove r gr owth in three patients and is likely to be a
rare condition.71 A recent small observational study
was unable to show an increased prevalence of
gi n gi val ove r gr owth in 150 patients taking amlodipine
at 5 mg/day for at least six months.7 2 G i n gi val ove r-
growth began two to three months after starting the
m e d i c ation at 5-10 mg/day and the authors felt
these changes were compounded by the patients’
existing periodontal condition.73 The crevicular fluid
concentrations were found to be up to 292 times
those found in plasma.

Felodipine

Only two cases of gingival overgrowth ascribed to
felodipine are reported in detail in the literature.74,75

In both cases the gingival overgrowth began soon
after the patients commenced felodipine (Fig. 2f).
G i ven the wide prescription of this drug it is
assumed that the prevalence of gingival overgrowth
associated with this drug is low.

Possible pathogenesis

Nifedipine

Little is known about the pathogenesis of the
gingival overgrowth associated with this medication.
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It has been speculated that some alteration to Ca++

metabolism is involved,63 but others have suggested
t h at nifedipine may act indirectly by stimulating either
production of IL-2 by T cells7 6 or metabolites of testos-
terone.77 Still other work suggests a role for TGF�,
bFGF and heparan sulphate glycosaminoglycan.78

Regrettably, none of these theories explain why
only some patients develop nifedipine gi n gi va l
overgrowth. It seems possible that a number of
mechanisms could act synergistically to produce the
overgrowth.

Verapamil

It has been postulated that the apparent lack of
potency of verapamil in causing gingival overgrowth
may be due to its more complex mechanism of
action. In a manner akin to Cs gingival overgrowth
it has been suggested that verapamil may select for a
s u b p o p u l ation of fibroblasts, thus altering the balance
of regeneration and degradation. Most cases were
a s s o c i ated with high doses (480 mg/day) of ve r a p a m i l ,
including two cases reported recently in children,
who only experienced the overgrowth after their
daily dose was increased.79

Diltiazem,amlodipine, felodipine

Because of the paucity of reports of gingival over-
growth associated with these drugs there has been
little speculation of the possible pathogenesis other
than to say that it is likely to be similar to the other
calcium channel blockers.

Other drugs

Erythromycin
A single case of gingival overgrowth has been

associated with the use of erythromycin in a young
boy.80 The condition resolved on withdrawal of the
d rug and returned upon repeat challenge.The authors
were unable to suggest any possible mechanism for
the phenomenon.

Treatment

Drug substitution
One of the foundations of treatment of all drug-

induced gingival overgrowths is drug substitution.
Substitution of PHT with a different anticonvulsant
d rug has long been advo c ated as treatment of gi n gi va l
overgrowth.The feasibility of drug substitution has
increased in recent times with the addition a new
g e n e r ation of anticonvulsant drugs such as vigabat ri n
( S a b ri l ) , l o m at ri gine (Lamictal), g a b a p e n t i n
(Neurontin), sulthiame (Ospolot) and topiramate
(Topamax). Reduction of gingival overgrowth after
w i t h d r awal of PHT has been report e d8 1 and complete
regression after six months has been described in a
small group of children.82

Reduction in the dose of Cs has been shown to be
beneficial,83 however, the nature of organ transplants
often means that altern at i ve therapy or dose reduction
is not ava i l a b l e . Some patients can use more conve n-
tional immunosuppressants such as steroids and
azothioprine but survival rates are not as good. New
immunosuppressants such as tacrolimus (FK506)
(Prograf), rapamycin and mycophenolate mofetil
(MMF) (CellCept) may offer some hope, as to date
these have not been reported in association with
gingival overgrowth. Recent case reports indicate
‘improvement’ in gingival overgrowth when patients
were changed to tacrolimus therapy.84

Withdrawal and substitution of the drug along
with improved oral hygiene has been successful in
many cases of nifedipine gingival overgrowth.85,86

U n f o rt u n at e l y, not all cases respond to this treat m e n t ,
p a rticularly patients with long-standing ove r-
growth.68 In a similar manner, drug substitution has
been effective in some cases of gingival overgrowth
due to verapamil,61,79 amlodipine73 and felodipine.75

It should be remembered that the conditions for
which patients are taking these drugs can be ve ry
difficult to control and physicians may be ve ry
reluctant to modify an effective drug regime ‘just for
the gums’. T h u s , while it is wo rth asking if dru g
substitution is possible, the dentist should unders t a n d
that a negative response is not necessarily a disregard
for the gingival problem, but rather a concern for the
debilitating effects of the underlying condition.

Oral hygiene
Although the role of plaque has not been clearly

defined in most medication-induced gingival over-
gr ow t h , there is no doubt that the resulting
gingival inflammation can contribute an additional
level of enlargement due to oedema, regardless of
any initiating or contributing effect it may have on
gingival overgrowth. Control of this inflammatory
component of the gi n gi val ove r gr ow t h , w h i l e
i m p o rtant in itself, also aids in determining if surgi c a l
reduction is necessary and, additionally, allows for a
less haemorrhagic field in any subsequent surgical
intervention.

A programme of intense oral hy giene failed to
p r e vent the onset of Cs-induced gi n gi val ove r gr ow t h4 6

nor was it particularly effective at reducing existing
overgrowth,42 but was of some benefit for general
periodontal health,as expected. Chlorhexidine (0.12
per cent) mouthrinse has been reported to reverse
recurrent Cs overgrowth following gingivectomy87

and a study in rats indicates it may have a role in
limiting but not preventing gingival overgrowth,88

however, the side effects of long-term chlorhexidine
have to be considered. Pernu and others89 have
shown that gingival bleeding increases the relative
risk of gingival overgrowth in patients taking Cs.



Patients receiving nifedipine do not respond to
conventional treatment as well as patients not taking
the drug.90 The role of plaque in nifedipine-induced
gingival overgrowth is uncertain as no convincing
longitudinal studies have investigated its role. Some
role can be inferred from a case study9 1 where improve-
ment in oral hygiene together with thorough scaling
resulted in significant reduction in gi n gi val ove r gr ow t h
without substitution of the drug (Fig. 7a,7b).This is

in contrast to others92,93 who found that conservative
scaling and improved oral hygiene was unable to
limit the overgrowth.

It is difficult to draw conclusions regarding the
role of plaque in verapamil gingival overgrowth.Two
of the reported cases69,94 had significant levels of
plaque but many patients taking verapamil have high
levels of plaque and no overgrowth. Good oral
hygiene failed to reduce such overgrowth reported in
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Fig. 7. – Treatment of gingival overgrowth.
(a) Nifedipine-associated gingival overgrowth, subsequently treated with conservative plaque control.

(b) Same patient as (a), following treatment.
(c) Cyclosporin- and nifedipine-associated gingival overgrowth in a renal transplant patient.

(d) Same patient as (c) after combined external and internal bevel gingivectomy.
(e) Postoperative appearance,one week following surgical treatment in (d).

(f) Three month postoperative appearance after (d). Note evidence of overgrowth recurrence and less than ideal plaque control.
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children.79 Little information is available regarding
plaque control and the other CCBs but it is
assumed that the situation would be similar to those
mentioned.

Surgical treatment
The need for, and timing of, any surgical inter-

vention needs to be carefully assessed. Surgery is
normally performed for cosmetic/aesthetic needs
before any functional need is manifested. In cases
where drug therapy is likely to continue for many ye a rs ,
psychosocial considerations need to be considered in
an effort to reduce the frequency and extent of any
surgical intervention. While classical external bevel
gingivectomy is still a viable treatment option, the
large denuded connective tissue wound that results
can be painful and requires careful postoperative
care to prevent infection. There is a tendency
towards the use of either a total or partial internal
bevel gingivectomy approach.This technically more
demanding approach has the benefit of allow i n g
‘primary closure’ thus reducing the chances of post-
operative complications, however, it requires more
time and skill to accomplish (Fig. 7c-7f).

S u r gical treatment of PHT- , Cs- and CCB-induced
gingival overgrowth has centred on gingivectomy by
conventional methods and, more recently, the use of
CO2 lasers.95,96 The CO2 laser has been advocated
because of the decreased surgical time, r a p i d
postoperative haemostasis and the fact that often the
underlying medical conditions are relative contra-
indications for conventional surgery.

S u r gical excision has been tried in non-responding
nifedipine cases97 and it has been successful when
combined with good oral hygiene.98 Similar results
have been found with verapamil79,94 and diltiazem
gingival overgrowth, although it does recur.99 Most
reports of amlodipine gingival overgrowth have also
required surgical interve n t i o n . The only other
r e p o rted case of felodipine gi n gi val ove r gr ow t h
received careful plaque control and surgical excision
of the most prominent gingival tissue, however, the
authors did not state how effective this therapy was.74

Combinations of medications associated with
gingival o vergrowth

The most common combination of drugs that
cause gingival overgrowth is Cs and nifedipine.

Fig. 8. – Non-drug-induced gingival overgrowth due to:
(a) Poor plaque control.

(b) Hereditary gingivofibromatosis .
(c) Myxofibroma.

(d) Iatrogenic, poor subgingival crown margins.

a b

c d



Nifedipine is used frequently to treat hypertension
which may be primary or secondary to Cs nephro-
toxicity. A significant increase in the incidence of
gingival overgrowth has been described in renal
transplant patients taking nifedipine as well as Cs
compared with those taking Cs alone (51 per cent
compared with 8 per cent).100 Other investigators
have reported an increased prevalence and severity
in renal patients taking both drugs (Fig. 7c). They
concluded that local factors and pharmacological
p a r a m e t e rs were unrelated to ove r gr owth and
indicated a trend for HLA A19-positive patients to
show signs of gingival overgrowth, suggesting an
underlying genetic susceptibility.101

Further studies of renal and cardiac transplant
patients have suggested that while the incidence of
clinically significant gi n gi val ove r gr owth may be
s i m i l a r , the seve rity of ove r gr owth appears to be
significantly greater in those receiving both Cs and
nifedipine.102 Patients taking both drugs had signifi-
cantly higher gingival overgrowth scores, probing
depths and a greater need for surgery.

Verapamil and Cs interactions have also been
investigated in renal transplant patients.While there
was an increased prevalence and severity of gingival
ove r gr owth in patients taking both dru g s , this was not
significant.The dosage of either drug was unrelated
to ove r gr ow t h .The authors concluded that ve r a p a m i l
was having no augmenting effect on either the seve ri t y
or the prevalence of the gingival overgrowth.103

Concluding comments

The authors have noted that the common drug-
induced gingival overgrowths have a similar clinical
appearance (particularly when fully established) and
their histological appearances are also very alike.The
gi n gi val ove r gr owth appears to develop from enlarged
interdental papillae which coalesce, unlike other
forms of gingival overgrowth (hereditary, iatrogenic,

etc.) which usually involve an enlargement of the
entire gingival apparatus. At a cellular level,although
a little more variable, the general presentation is of
an excess of fairly normal tissue often with an over-
lying chronic inflammation. The selectivity of the
overgrowth towards the anterior region of the mouth
in some patients suggests a number of fa c t o rs
(including a genetic predisposition) may interact
with the local environment resulting in overgrowth.
The possible pathogenesis of gingival overgrowth is
the subject of an excellent review by Seymour et al.104

With such a broad range of medications it seems
likely that a number of different molecular changes
can result in similar cellular and tissue appearances.
The dentist should always be conscious that many
non-medication-induced overgrowths may have a
similar appearance, without the drug history (Fig. 8 ) .

Tr e atment is generally centred on drug substitution,
if possible, and effective plaque control. W h e n
these measures fail to resolve the overgrowth to a
satisfactory level, then surgical intervention, usually
by internal bevel gingivectomy, provides a good
short-term outcome. The use of lasers to provide a
sealed conventional gi n gi ve c t o my wound is also
s u g g e s t e d , p a rticularly when substantial haemorr h a g e
is expected. It should be emphasised that these
treatment options do not necessarily prevent recur-
rence and patients should be made aware of this fact.

It seems likely that the use of medications with
the potential to cause gi n gi val ove r gr owth will
increase (Fig. 9). Even accepting the lowest reported
p r e valence figures, it can be assumed that most
dentists will have a number of patients in their care
(approximately 10) who will suffer from gingival
overgrowth. A clear understanding of the drugs that
cause this phenomenon and the management of
these cases is important for all dentists.
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