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ABSTRACT

Gingival overgrowth (also called gingival hyperplasia, or gingival hypertrophy) refers to an increase
in the size of the gingiva. It is seen as an adverse effect of drugs such as anticonvulsants,
immunosuppressants, and calcium channel blockers. Phenytoin is a commonly used anticonvulsant
for treatment of epilepsy. Phenytoin-induced gingival overgrowth is a well-known and frequently
reported gingival disease. The pathogenesis of phenytoin-induced gingival overgrowth is
multifactorial. The gingival enlargement is noticed first in the interdental papilla region which
gradually coalesce extending along the labial, lingual, and coronal aspect. In severe cases, it may
cover the entire anatomic crowns of teeth. These changes are most apparent in the anterior part of
the mouth. The gingiva appears dense, resilient, and stippled, giving a beaded appearance. The
color ranges from pink to a deep bluish red depending on the amount of inflammatory infiltrate
present in the gingival tissues and secondary inflammation by local factors may induce edema,
ulcerations and bleeding. Providing suitable drug substitution often brings about the partial or
complete regression of the lesion and can be considered after a physician consult. However, in
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severe enlargements surgical gingival resection is required. Hereby, a case of phenytoin induced
gingival overgrowth is reported which showed a substantial reduction in gingival growth after
substitution of phenytoin therapy by phenobarbitone for treatment of epilepsy.

Keywords: Gingival enlargement; phenytoin-induced gingival overgrowth (PIGO).

1. INTRODUCTION

Gingival overgrowth, also called gingival
hyperplasia, or gingival hypertrophy, refers to an
increase in the size of the gingiva. It is one of the
infrequent findings among the gingival diseases.
There are multiple etiologic factors for gingival
enlargement like inflammation, drugs, various
systemic diseases, and neoplasia. Drug-induced
gingival hyperplasia is a noted side effect of
calcineurin inhibitors such as cyclosporine (CsA)
and tacrolimus (TAC), anti-convulsant/anti-
seizure drugs such as phenytoin (PHT), and
calcium channel blocking agents (CCBAs) such
as amlodipine and nifedipine [1]. Amongst these
phenytoin induced gingival overgrowth is most
commonly encountered. Phenytoin is a
commonly prescribed medication for the
treatment of patients with epilepsy [2].

2. CASE PRESENTATION

A 22 years old male patient (Fig. 1) reported to
the department of Oral Medicine and Radiology
with a chief complaint of swelling of upper and
lower front gums since 4 months. History of
present illness revealed that swelling was
insidious in onset, gradually progressing, initially
smaller in size which progressed to the current
size. Past medical history revealed that patient
was epileptic since 5 years and was taking tab
Eptoin 100 mg — 3 tablets daily at bedtime. The
patient did not report any triggering factors.

Intraoral examination revealed gingival
overgrowth of maxillary and mandibular anterior
gingiva, involving marginal, attached and
interdental gingiva, extending upto middle third of
crowns of anterior teeth, pale pink in color,
lobulated in appearance, stippling was evident on
interdental papillae as shown in Fig. 2. Gingival
overgrowth was non-tender and firm in
consistency with no bleeding on probing.

Diagnosis of phenytoin induced gingival
overgrowth was made. Patient was referred to
the physician wherein his medication was
changed to phenobarbitone 60 mg once daily. A
significant reduction in gingival overgrowth was
noted after a follow up of 1 month after change of
medication as shown in Figs. 3 and 4.

Fig. 1. Clinical photograph showing patient’s
profile

Fig. 2. Intraoral photograph showing enlarged
gingiva in maxillary and mandibular anterior
teeth region

Fig. 3. Reduction in gingival enlargement
seen after 1 month follow up, after
substitution of phenytoin
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Fig. 4. Intraoral photographs before and 1 month after substitution of phenytoin showing
marked reduction in gingival enlargement

3. DISCUSSION

Gingival enlargement is a known side effect of
anticonvulsants, immunosuppressants  and
calcium channel blockers. Phenytoin,
carbamazepine and sodium valproate are among
the more commonly prescribed first line of drugs
for the control of epilepsy [3]. Despite
tremendous advances in the management of
epilepsy in the recent decade, the anti-epileptic
drug phenytoin still remains the prime drug in the
management of epileptic patients in India [4].
Thus, phenytoin-induced gingival enlargement is
the most prevalent, affecting approximately 50%
of patients who use the drug for longer than 3
months. Patient in our case had taken phenytoin
for about five years.

Phenytoin-Induced Gingival Overgrowth (PIGO)
is commonly seen in older children and young
adults, being exceptionally rare in edentulous
subjects. Both genders have been reported to be
equally susceptible to phenytoin induced gingival
enlargement in the literature [5]. These may
create speech, mastication, tooth eruption, and
aesthetic problems. The first sign of enlargement
is noticed in the inter-dental papilla region.

extending along the labial, lingual, and coronal
aspect. In severe cases it may cover the entire
anatomic crowns of teeth. The gingiva appears
dense, resilient, and stippled. The effects are
most apparent in the anterior part of mouth.
Similar features were seen in our case also. The
overgrowth takes 2-3 months to become
noticeable and can take 12—18 months to reach
its maximal severity.

The first case was reported by Kimball in 1939 in
which hyperplasia of gums was noted during
treatment of epileptic patients with sodium
diphenyl hydantoinate (Dilantin) [6]. The extent of
inflammation, fibrosis and cellularity depends on
the duration, dose of the drug; on the quality of
oral hygiene; and on individual susceptibility that
stems from genetic factors and environmental
influences. Gingival overgrowth can also lead to
the formation of pockets with potential
accumulation of debris, leading to poor dental
hygiene, halitosis, and gingival bleeding.

The earliest classification was given by Kapur
and Girgis, which was modified by other authors.
The gingival changes associated with Phenytoin
can be graded as follows —

Gradually, interdental papilla  coalesces
According to Angelopoulos and Goaz [7]
Grade Definition
0 No hyperplasia, normal gingiva

I Hyperplastic gingiva covering the cervical third or less of the anatomic crowns of anterior

teeth

I Hyperplastic gingiva extending anywhere in the middle third of the anatomic crowns of

anterior teeth

Il Hyperplastic gingiva covering more than two-thirds of the anatomic crowns of anterior teeth

According to Addy’s modification of Harris and Evalt rating [8]

Grade

Definition

0 No hyperplasia

I Minimal: increased density of gingiva with marked stippling and granular appearance
I Moderate: increase in the size of papilla or rolled gingival margins
11 Severe: profound thickening of gingiva covering a large percentage of the clinical crown




3.1 Pathogenesis

The mechanisms of development of PIGO are
multiple and complex including alterations at the
cellular and molecular level involving fibroblasts,
cytokines, growth factors, and genetic
susceptibility as represented by Fig. 5. The
etiopathogenesis of phenytoin induced gingival
enlargement is still not clearly understood,
however, many studies indicate its multifactorial
etiology including oral hygiene status of the
affected epileptic patients.

The accumulation of proteins in ECM, particularly
collagen, may occur due to an imbalance
between the synthesis and the degradation of
ECM, being the possible cause of the GO. These
drugs induce a decrease in the Ca’+ cell influx
(due to changes in the sodium-calcium
exchange) leading to a reduction in the uptake of
folic acid, thus limiting the production of active
collagenase [9].

In 2005, Kato et al. showed that the gene
expression of MMP-1, 2, and 3 was reduced by
phenytoin administration, while the TIMP-1
mRNA was markedly augmented [10]. In
accordance, macrophages pretreated with
phenytoin and then exposed to LPS had lower
production of MMPs than not treated controls
[11]. Therefore, this reduction of MMPs is
believed to influence the PGO development.
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The possible role of phenytoin on fibroblasts
growth and death has also been investigated.
The study of Kantarci et al. demonstrated that
fibroblast apoptosis is decreased in GO, and that
this decrease may contribute to fibrosis,
particularly in PGO [12].

3.2Role of
Factors

Inflammation and Growth

Fibrosis  usually results from  chronic
inflammation—in  which inflammation, tissue
remodeling and repair processes occur
simultaneously [13]. The repair process involves
two stages: a regenerative phase and a phase
known as fibrosis, in which connective tissues
replace normal parenchyma. This phase can
become harmful if not properly controlled,
resulting in an excessive deposition of ECM [14].

Some cytokines and growth factors were found in

higher levels in gingival overgrown tissues,
including interleukin-6 (IL-6), IL-1, platelet
derived growth factor-f (PDGF-B), fibroblast

growth factor-2 (FGF-2), transforming growth
factor-B (TGF-B) and connective tissue growth
factor (CTGF). Phenytoin also increases the
production of IL-6 and IL-8 by fibroblasts [15]. IL-
6 is capable of activating the proliferation of T
and B cells, and it has been associated with
fibrosis in various organs. The increase of IL-6
levels seems to involve the cyclooxygenase-2
(COX-2) pathway.
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Fig. 5. Pathogenesis of phenytoin-induced gingival overgrowth [19]



3.3 Genetic Susceptibility

Pharmacogenetic influences on drug metabolism
have been widely reviewed and gene
polymorphism of cytochrome P450 2C19
appeared to be responsible for much of the
interindividual variability on drug elimination [16].
Polymorphisms in CIP2C9 were reported and
particularly the 2C9+3 polymorphism has been
suggested to exert great influence on the
metabolism of phenytoin, so it was hypothesized
to be a candidate gene for prevention and early
diagnosis of the GO severity [17]. Soga et al.
showed in a study with 28 patients taking
phenytoin that those who had the expression of
the polymorphism CIP2C9+3 had higher serum
concentrations of phenytoin [18].

Suitable drug substitution often brings about the
partial or complete regression of the lesion and
can be considered after a physician consult. The
lower grades of PIGO usually reverse after a
mean duration of 4 months on stopping
Phenytoin therapy. In our case, there was a
significant reduction in gingival enlargement after
one month, after the medication was changed.
Severe grades of PIGO requires gingivectomy to
establish normal contour of the gingiva, but it
may be complicated by recurrence on continued
exposure to phenytoin. Scalpel gingivectomy,
flap  surgery, electrosurgery and laser
gingivectomy are the surgical modalities
frequently used to manage severe overgrowths.

Chlorhexidine mouth rinse was found to have
some value in preventing PIGO in post-operative
patients. The use of folic acid as an adjuvant to
phenytoin therapy in the prevention of phenytoin-
induced gingival enlargement can be considered.
[20].

CONCLUSION

Gingival overgrowth is one of the most common
side effects associated with the administration of
phenytoin, the most frequently used antiepileptic
drug. It characterized by enlargement of
interdental papillae in maxillary and mandibular
anterior gingiva especially buccal aspect, giving it
a pearly or beaded appearance. This may get
secondarily inflamed owing to local factors.
Substitution of the drug with physician’'s
consultation is necessary. Severe cases may
require surgical intervention. Patient’s
compliance for maintenance of oral hygiene is
required to prevent further complications.
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