GINGIVAL HYPERPLASIA: AN INTRA-ORAL SIDE
EFFECT OF PHENYTOIN, NIFEDIPINE AND
CYCLOSPORINE THERAPIES.
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SYNOPSIS

Drug-induced gingival hyperplasia has been ohserved commonly with phenytoin. Lately, this was reported with two
relatively new drugs ie, nifedipine and cyclosporine. Phenytoin is an anti-convulsant drug used for the treatment
of grand mal and psychomotor epilepsy. Nifedipine is used to treat angina and ventricular arrythmais. Cyclosporine
is an immuno-suppressant used as an anti-rejection agent in crgan transplants The clinical and histological features
of gingival hyperplasm together with a brief pharmacology of each drug is reviewed. Gingival hyperplasia induced
by the three drugs is almost identical in clinical and histological features. Case management invoives meticulous

oral hygiene and elinication of gingival irritations.
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INTRODUCTION

Gingival hyperplasia may occur as a result of inflamma-
tion, fibrosis or a combination of both(1). Generalised inflam-
malory enlargement may occur due 1o a number of local and
systemic conditions. However, fibrous enlargement is main-
ly due to idiopathic gingival fibromatosis or drug-induced.
For a long time since 1939, phenytoin has been noted as
the most common cause of drug-related enlargement(2).
Recently, this has been observed 1o occur with two relative-
Iy new drugs ioo, namely, cyclosporine{cyclosporin-A) and
nifedipine. Very rarely gingival hyperplasia has been repored
in patients treated with anti-convulsants primidone(3), sodium
valproate{4), mephenythoin(5) and phenobarbital(6}.

This article reviews gingival hyperplasia induces by
phenytoin, nifedipine and cyclosporine.

PHENYTOIN

The principal pharmacological action of phenytoin
(diphenylhydantoin, phenytoin sodium) is the depression of
the motor cortex without appreciable effect upon the sen-
sory regions(7). This drug has been used for the treatment
of grand mal and psychomolor epitepsy for more than 40
years and still is the drug of choice(8). It can be used at full
dosage for maximal anti-convuisant effect without causing
a general central nervous system depression(9).

Various side effects have been noted with phenytoin
therapy, the most common being anorexia, nausea, rash, hir-

Dept. of Oral Pathology and Oral Medicine
Dental Faculty

University of Malaya

59100 Kuata Lumpur

Malaysia

WZW. Yusof BDS, MCs

498

SING MED J. 1988; 29: 498 — 503

sutism, ataxia, nystagmus, withdrawal seizures and gingival
hyperplasia(7). Kimball(2) was the first report on gingival
hyperplasia due 1o phenytoin.

Not all patients under phenytoin treatment developed
gingival hyperplasia. The incidences varies from 0% 1o 84.5%
and occurred more frequently in young individuals(10). In
most patients, it develops 2 to 3 months after the start of
therapy and peaks in severity after 12 1o 18 months(11).

Clinically, the hyperplasia starts at the interdental papillae
with occasional involvernent of the gingival margins. Gradual-
ly the enlargement takes the form of coalescent lobulations
extending labially or lingually with small clefts present bet-
ween these labulations. In the majority of cases, the
hypemplasia is found in the anterior part of the mouth(12). The
crowns of the teeth are partially covered by the hyperplastic
gingiva and in severe cases the entire crown might be
covered with gross displacement of the teeth(12: Hyperplasia
rarely occurs in edentulous areas(13).

Uncomplicated cases of phenytoininduced gingival
hyperplasia present with a hard, firm, resilient ad insensitve
gingiva with little tendency 1o bleed. The surface has a nor-
mal pink colour, is stippled and has a granular or smooth
apperance(12). If secondary inflammation is present, the
tissue may become dark red, oedematous, spongy, friable,
uicerated and bleed easily with gingival enlargement(9). The
clinical appearance of phenytoin-induced gingival enlarge-
ment is shown in Figure 1.

Histologically, there is a thickening of the squamous
epithelium with a thin keratin layer present on the surface.
There is some degree of acanthosis ie. the rete ridges/pegs
becoming elongated, thinner, and tend to split at their
ends(12). In the connective tissue, the changes are fibroblast
proliferation and increased formation of collagen fibres. Also
there is the presence of chronic inflammatory cells mainly
lymphocytes and piasma cells (12). The histological ap-
pearance is shown in Figure 2.



Figure 1+« Severe gingival hyperplasia in a 20-year old
Indian female on phenytoin therapy for &
years. Note the hyperplastic gingivae which
cover about half the tooth crowns.

Figure 2 * Photmicrograph of phenytoin-induced
gingival hyperplasia showing the thickened
epithelial layer and the prominent rate
pegs/ridges. (Hematoxylin and Eosin.X 100).
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Figure 3+ Clinical photographs (upper and lower
dental arches) of nifedipine-induced gingival
hyperplasia in a 51-year old Malay male
treated with the drug for 3 years. The swolien
inter-dental papillae were firmed and fibrotic.
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NIFEDIPINE

Nifedipine is a relatively new and increasingly used medica-
tion in the treatment of vasospastic angina, chronic stable
angina and ventricular amythmias(14). 1t is as effective as oral
nitrates and beta-adrenergic blocking agents in the treatment
of chronic stable angina. Nifedipine is used to treat chronic
stable angina only in patients refractory to, or cannot tolerate
adequate doses of the above drugs(i5).

Nifedipine acts by inhibiting the extracellular calcium in-
flux across the membranes of cardiac and vascular smooth
muscles without changing the serum calcium levels(14). This
reduces the contractile process of the cardiac musles thereby
reducing the utilization of oxygen by the myocardium. Con-
currently, the vascular smooth muscles of the main coronary
and systemic arteries have their contractile process reduc-
ed too by nifedipine resulting in relaxation and prevention
of coronary artery spasms(i4).

Side effects and adverse reactions of this drug includes
hypotension, headaches, weakness, muscles cramps,
flushing, dizziness, tremour, joint stiffness, peripheral
cedema, dermatitis, pruritus and urticaria(14). Recently,
gingival hyperptasia has been observed to occur with this
drug. So far, less than 10 cases have been reported in the
literature (16,17,18) including the case iliustrated here. These
cases were first reported in 1984(16,19).

The clinical appearance of nifedipine-induced gingival
hyperplasia is similar to the phenytoin-induced type(16). The
hyperplasia appeared 1 to 2 months after the drug therapy
and within a week after withdrawal of the drug, the

hyperplasia decreased with symptomatic improvement. Read-
ministration exacerbated the condition again. A generalised,
markedly icbulated enlargement of the facial and lingual
gingivae was observed which seemed to originate interden-
tally and then spread across the tooth surfaces(16). The
clinical appearance of nifedipine-induced gingival hyperplasia
is shown in Figure 3. .

Histologically, the gingival biopsy appearance is similar
to that of phenytoin-induced hyperplasia ie. the presence of
parakeratosis and thin elogated rate pegs/ridges in the
epithelium with numerous fibroblasts in the connective
tissue(16). An increase in the extra-cellular ground substance
has also been noted(18). The histologic picture of the lesion
is seen in Figure 4.

CYCLOSPCRINE

Cyclosporine {also known as cyclosporin-A) is a power-
ful immunosuppressant used in organ transplant procedures
to prevent rejection. It has been used to treat type- diabetes
mellitus as well as to treat several cther autcimmune
disorders{20). lts immuno-suppressive effect is selective ie.
only a specific component of the immune system is affected
mainly the T-lymphocytes, leaving the humoral immune
response intact(20).

A number of side effects have been observed with
cyclosperine. These include nephrotoxicity, hepatotoxicity,
mild anaemia, transient tremors, transient paraesthesias and
excessive hair growth. Side effects involving the oral and
perioral region include ginigval hyperplasia and a transient
perioral hyperaesthesia (20).

Figure 4+ Photomicrograph of nifedipine-induced
gingival hyperplasia. Note the increase in
thickness of the epithefium layer.
(Hematoxylin and Eosin,X 100).
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Gingival hyperplasia described as “gum hypertrophy” was
first reported in 1979(21). Since then, a few more were
reported in the dental literature (22,23,24). Clinically, the
fibrous gingival hyperpisia is essentially similar in appearance,
distribution and texture to phenyloin-induced gingival
overgrowth(20,22,24). it is moreé commonly found on the labial
than on the lingual surfaces and in the anterior region of the
dental arch than the posterior. The hyperplasia is aggrevated
by poor oral hygiene, faulty dental restorations and mouth
breathing(20).

Histologically, the predominant feature is the proliferation
of collagen fibres in the connective tissue. There is also
epithelial downgrowth deep into the connective tissue
resembling that of phenytoin-induced gingival hyperplasia.
The connective tissue is highly vascularised{22,23):

DISCUSSION

The exact mechanism of the gingival hyperplasitic reac-
tion of the 3 drugs mentioned above is unknown. For pheny-
toin, tissue culture studies have shown a direct stimulatory
effect on fibroblast proliferation and morphologic structure(25).
Other factors implicated are local irritating factors {poor oral
hygiene) which produce gingival inflammation(26). The in-
flammation causes mast cell degranulation in the gingivl con-
nective tissue which in turn stimulates the fibroblast to pro-
duce more collagen. Direct effect of phenytoin on mast cells
has also been suggested(12).

Very littte information is available at the moment on the
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