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ABSTRACT

Aim: This case report demonstrates a satisfactory clinical 
response achieved by the periodontal treatment alone 
without a change in associated drug.

Summary: Gingival overgrowth is frequently observed 
as an unwanted side effect of certain systemic drugs 
given for non-dental treatment. It is being reported with 
three main groups of drugs as calcium channel blockers 
(CCBs), immunosuppressants, and anticonvulsants. 
Amlodipine, a third generation calcium channel blockers, 
have been studied to promote gingival overgrowth, 
although very few cases have been reported. This can 

increasing the oral bacterial load by generating plaque 
retention sites. The management of gingival overgrowth 

through a good oral hygiene regimen. However in severe 
cases, surgical excision is the most preferred method 
of treatment, followed by meticulous oral hygiene 
procedures. 

Keywords: Calcium channel blocker, drug-induced 
gingival overgrowth, matrix metalloproteinases, tissue 
inhibitor of metalloproteinases (TIMP).

INTRODUCTION

reported in 1939 by Kimball with chronic usage of the 
antiepileptic drug phenytoin.1 Drugs associated with 
gingival overgrowth can be broadly categorized into three 
major groups according to their therapeutic actions, namely, 
anticonvulsants, immunosuppressants, and calcium channel 
blockers.2 Ellis et al.3
amlodipine and amlodipine-induced gingival overgrowth. 
Amlodipine, a third generation dihydropyridine calcium 
channel blocker that is used in the management of both 
hypertension and angina.

Recently, gingival hyperplasia has been reported in patients 
receiving 10 mg per day of amlodipine within two months 
of onset. There are limited data on reports of hyperplasia 
with amlodipine at a dose of 5 mg, even after taking it for 
more than 6 months.4 The prevalence of DIGO in patients 
taking amlodipine was reported to be 3.3% that is lower 
than the rate in patients taking nifedipine (47.8%). 

The clinical features of DIGO usually presented as enlarged 
interdental papillae and resulting in a lobulated or nodular 
morphology. The effects are more commonly found in the 
anterior region and are limited to marginal and attached 
gingiva. Histologically, in nifedipine-induced gingival 
overgrowth it was described as the thickening of the spinous 

report, DIGO in patient taking amlodipine for the treatment 
of hypertension is presented. The management consists of 
oral hygiene procedures and surgical gingivectomy.

CASE REPORT

A 38-years old Indian woman reported to the Department 
of Periodontology with the chief complaint of swollen 
gingiva in the upper and lower front tooth region since 
several months. She felt very uncomfortable as the swelling 
was accompanied with spontaneous bleeding. She had 
hypertension since 5 years and under regular medication 
since 2 years and was taking Amlodipine 5 mg, Metoprolol 
100 mg and Lovastatin to cholesterol control daily. She 
looked well and alert. Intraorally, there was gingival 
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overgrowth on the labial surface of the upper and lower 

in appearance mainly at the lower anterior teeth. Her oral 
hygiene was very poor with abundant plaque and calculus. 
Bleeding on probing was present in all affected areas. The 

Figure 1: Intraoral picture showing the gingival overgrowth 
at the initial appearance

Figure 2: Gingival overgrowth appearance after non-
surgical therapy

Figure 3: Bleeding points showing pseudo-Pocket depth

Figure 4: Surgical gingivectomy treatment on the lower 
labial gingiva

Figure 5: Gingivectomy tissue being removed

Figure 6: Exised gingivectomy tissue
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lack of periodontal pockets (mean probing depth: 2.4 mm, 
was a prominent feature of gingival overgrowth indicating 
an outward rather than vertical enlargement of gingiva. 

Based on drug history and clinical examination of the patient 
provisional diagnosis of combined gingival enlargement 
was made. Complete hemogram of the patient was done, 
and all the parameters were within the normal range.

Full mouth scaling and root planing of was done, and patient 

visit. Review after one week revealed some reduction of the 
DIGO particularly in the maxillary arch. At the recall visit, 
surgical gingivectomy was performed for the overgrowth in 
the mandibular arch. The tissue overgrowth was resected 
using no.15 blade. All procedures were carried out under 
local anaesthesia (2% lignocaine with 1:200000 adrenaline). 
Patient was prescribed tablet Ibuprofen for three days and 
mouthwash chlorhexidine gluconate 0.2% for two weeks 
after each surgical procedure. 

The periodontal dressing was removed 2 weeks post-
operatively; overall the healing was satisfactory (Fig. 9). 
Patient was motivated to maintain a good oral hygiene. 
Surgical site was asymptomatic, when she last reported 2 
months for follow-up, and has been reinstructed to maintain 
meticulous oral hygiene at subsequent visit.

DISCUSSION

The treatment of DIGO is still largely limited to the 
maintenance of an improved level of oral hygiene 
and surgical removal of the overgrown tissue as the 
pathogenesis is uncertain. There are numerous factors 

gingival tissues including age, genetic predisposition, 
pharmacokinetic variables, alteration in gingival connective 
tissue homeostasis, histopathology, ultrastructural factors, 

Most studies show an association between the oral hygiene 
status and the severity of DIGO. This suggests that plaque-

in the development and expression of the gingival changes.6 
In the present case the local environmental factors such 
as poor plaque control at the initial presentation may act 
as the risk factor that had contributed to worsening the 
existing gingival enlargement and, therefore, complicate the 
oral hygiene procedures. There was some reduction of the 
overgrowth observed particularly in the maxillary arch after 
the initial therapy was advocated.

The underlying mechanism behind DIGO involves 

collagenase activity due to decreased uptake of folic acid, 
blockage of aldosterone synthesis in an adrenal cortex, 
and consequent feedback increase in adrenocorticotropic 
hormone level and up-regulation of keratinocyte growth 

Figure 7: Aspect of the surgical wound at conclusion of the 
surgical procedure

Figure 8: Coe-pak applied

Figure 9: Gingival overgrowth had disappeared after 2 
month of surgery
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of direct toxic effects of concentrated drug in gingival 

could lead to the up-regulation of several cytokine factors 
such as transforming growth factor- 1.7-9

Many studies have been conducted which showed that 
amlodipine cannot induce gingival hyperplasia at 5 mg 
once daily dose even if taken for more than 6 months. It 
can be caused only at a dose of 10 mg/day.5,10 In contrast, 
the present case reported that 5 mg/day doses of amlodipine 
caused gingival hyperplasia. The mechanism through which 
these drugs induce gingival enlargement is still poorly 
understood. Amlodipine is a calcium channel blocker 
often prescribed for hypertension and it has been found 
that calcium channel blockers inhibit the intracellular Ca2+ 

on voltage-dependent calcium channels that are found in 
excitable cells (mainly neurons and muscle). These channels 
are normally closed at resting stage, but when activated, they 
open, allowing Ca2+ entry into the cell, leading to muscle 
activation. Calcium channel blockers, like amlodipine, 

cardiac and smooth muscle cells, thus preventing ATPase, 
a calcium dependent enzyme, from breaking down APT 
and consuming energy. This reduces muscle contraction 
and neuron excitation. As a result, smooth muscles and 
myocardium relax, decreasing vascular resistance, which 
decreases blood pressure. 

Also, not all the patients receiving the same drug develop 
gingival enlargement. Alternate reason can be that 

with an abnormal susceptibility to the drug. It has also 
been proposed that the susceptibility to pharmacologically 
induced gingival enlargement may be governed by existence 

also been shown that the functional heterogenicity exists 
11 A 

synergistic enhancement of collagenous protein synthesis 

are exposed simultaneously to calcium channel blockers 
and elevated levels of interleukin-1

regulation on collagen and glycosaminoglycans synthesis. 
So this cytokine has been proposed to play a pathogenic 

correlation between the production of inactive collagenase 

uptake, there is limited production of activator protein that 
converts inactive collagenase to active collagenase. Limited 
amount of collagenase becomes available.5 Treatment 

consists of stopping the offending drug if possible with 
the physician’s consent and providing the supplements of 
folic acid and ascorbic acid. Reduction in the size of the 
gingival overgrowth has been reported within a week of 
drug withdrawal and may lead to full resolution.12 Patients 

tooth cleaning, scaling, and root planing.13

Two main genes and their associated proteins involved 
in DIGO: permeability glycoprotein (P-gp) and human 
leukocyte antigen. Also, calcium antagonists act as 
inhibitors of the drug transporter permeability glycoprotein 
(P-gp).14 P-gp is a well-characterized ATP-binding cassette 
transporter. These are trans-membrane proteins that use 
ATP hydrolysis to perform movement of substrates across 
intra- and extracellular membranes, thus giving this pump 

This is, most likely, a defense mechanism against harmful 
substances, regulating the distribution and bioavailability 
of drugs. Because the multidrug resistance 1 (MDR1) gene 
may modify P-gp expression, MDR1 polymorphisms was 
analyzed as a risk factor for gingival overgrowth induced 
by calcium channel blockers. The MDR1 polymorphisms 
when compared to P-gp expression in the endothelial layers 

linked a genetic susceptibility to the drug transporter 
permeability glycoprotein (P-gp) that is inhibited by the 
calcium gradient effecting DIGO drugs.15

The human leukocyte antigen system (HLA) is the name of 
the major histocompatibility complex in humans. Its genetic 
variability has also been associated with susceptibility to 
DIGO. Thomason et al. using stepwise regression analysis 

DIGO.16,17

Kato et al.18  made several key conclusions about the molecular 
mechanism of DIGO. This accumulation of collagen was 
not the result of an overexpression of collagen; on the 
contrary, it was due to a decrease in collagen phagocytosis 
and degradation; due to slowing down of both the processes 

via secretion of collagenase (matrix mellatoproteinases) 

synergistically adds to the pharmacological effects of drug, 

the DIGO medications. However, it must be kept in mind 
that this is an in vitro study, and in vivo results vary. Not 
every patient reacts to the drugs with DIGO. There is a 
wide range of genes and proteins that play a role in DIGO 
as well, leaving some people more susceptible than others. 
However, according to the currently accepted theory DIGO 
is due to an excess in collagen and ground substance in the 

inability to breakdown the available substrates.
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extracellular matrix components, their transmembrane 

These surface receptors are called integrins, which are 
responsible for the proliferation of the cell, response to 
growth factors, and prevention of cell death. Cells with 
alpha-2-beta1 preferentially adhere to the type I collagen, 
the main constituent of gingiva. Interestingly, alpha-2-beta- 
1 integrin-mediated collagen phagocytosis is regulated by 
intracellular calcium, and DIGO medications’ alteration of 
intracellular calcium disturbs this mechanism. 

The 807C gene encodes for the alpha-2 subunit of the alpha-
2-beta-1 integrin protein. It was proved that the expression 
of alpha2 integrin 807 T/C polymorphism correlates with 
drug-induced gingival overgrowth.6 Hence it was found 
that the 807C gene allele is one of the genetic risk factors 
for DIGO because it leads to less alpha2-beta1 integrin 

type I collagen, therefore allowing for less phagocytosis and 
more residual extracellular collagen. Proteinases used to 
remodel the gingival matrix can be divided into extracellular 
or intracellular categories. Maxtrix metalloproteinases 
are extracellular enzymes that destroy proteins mainly in 

19

In contrast, the cathepsins are proteases found in intracellular 
lysosomes.20

in normal matrix turnover. Importantly, cathepsin substrates 
include collagen. At least two transcript variants encoding 
the same protein have been found for this gene. In humans, 
it is encoded by the cts-l gene.21 Nishimura proved the role 
of the cts-l gene and its product, the cathepsin-L enzyme, in 
producing the clinical signs associated with DIGO in a rat 
model.

requires binding of the cell to the proteins for phagocytosis. 

phagocytosis. If these cathepsins are altered, phagocytosis 
will suffer. Extracellularly, protein degradation of matrix 
proteins occurs with MMP and is regulated by tissue 
inhibitor of metalloproteinases (TIMP). MMP-1, a potent 
collagenase, is of special consideration in DIGO. Yamada et 
al.21 concluded that there was a suppression of the expression 
of MMP-1, TIMP-1, and cathepsin-L. He showed that 
matrix degradation depression was due to a reduction in not 
only intracellular remodeling, but extracellular remodelling 
mechanisms as well (MMP-1). Similar in vitro suppressive 
levels has also been shown for MMP-3.22

It has been shown that expression of CCN2, also known 
as connective tissue growth factor (CTGF), correlates 

markers of epithelial to mesenchymal transition (EMT) 
are characteristic of all drug-induced forms of gingival 
overgrowth. Also, drug induced gingival overgrowth tissues 
exhibit marked discontinuities in basement membranes. 
Disrupted basal membrane structure in gingival overgrowth 
tissues is accompanied by a discontinuous collagen type IV 
expression pattern and decreased laminin.5,25

hypothesis that epithelial plasticity and EMT promote 
gingival overgrowth, resulting in compromised basal 
membrane structure and increased interactions between 
epithelial and connective tissue layers that contribute to 

support to the notion that epithelial plasticity and EMT 
contribute to the development of drug-induced gingival 
overgrowth.

Mast cells have become a recent concern in drug-induced 
gingival overgrowth (DIGO), an unwanted outcome of 

immunomodulatory. Upon their activation, they promote 
the local RAS generation consequently able to stimulate 

In the present case report, gingival overgrowth was 
satisfactorily treated via initial periodontal therapy including 
oral hygiene instruction and motivation, followed with 
surgical gingivectomy treatment. Therefore, patient must be 
informed of this tendency and the importance of maintenance 
of an effective oral hygiene as key factors in preventing and 
managing gingival overgrowth associated with this drugs. 
It was also concluded that gingival hyperplasia could be a 
side effect of amlodipine even with a very short term and 
low dose administration (5 mg). Henceforth, the physicians 
and dentists should be aware of the etiologic medications 
that can induce gingival hyperplasia and be able to identify 
changes in the oral cavity in such patients to prevent, 
diagnose, and successfully manage them. A cooperative 
teamwork between the patient, his physician, and the 
dental health care professional is mandatory to minimize 
and successfully treat such unwanted side effects of drugs. 
However, supportive followed up is necessary for an 
effort to monitor her gingival/periodontal status, to assess 
and reinforce oral hygiene and to periodically provide 
professional care to prevent the recurrence of GO.
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