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Abstract- Phenytoin is a commonly used antiepileptic drug prescribed for the management and prevention of
epilepsy. Chronic uses of phenytoin can lead to gingival hyperplasia and other adverse effects. An 80 years old
male patient was presented with gingival hyperplasia, difficulty in walking and giddiness, the patient had a
history of seizure disorder 3 years back and was regularly on Tab. Phenytoin 100mg. Naranjo scale and WHO
causality scale was used to assess the relationship between the drugs and the unwanted clinical events. This case
emphasizes the importance of periodic therapeutic drug monitoring of phenytoin and the importance of
maintenance of oral hygiene for the prevention of gingival hyperplasia and also alerts the physician about the
toxic manifestation of phenytoin in patients on long term therapy.
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Introduction

Epilepsy is a neurological disorder characterized by sudden, recurrent unprovoked seizure which disturbed the mental
functioning and movement of the body by abnormal electrical signaling in the brain 1. Phenytoin is the most common
antiepileptic drug prescribed for the management and prevention of epilepsy [?.

To ensure safety and prevent toxicity, diligent monitoring is essential for phenytoin due to its narrow therapeutic range
of 10-20 mg/dI &I, Prolonged use of phenytoin may result in gingival hyperplasia and various other adverse effects, such
as ataxia, nystagmus, slurred speech, and tremors (. Phenytoin stands out as the most prevalent drug associated with
gingival hyperplasia among various medications, occurring in approximately 50% of patients using phenytoin. &l The
degree of hyperplasia is influenced by the dosage, emphasizing the need for monitoring serum phenytoin concentrations
in instances of phenytoin-induced toxicity. 11,

Here we report a case of phenytoin induced gingival hyperplasia in a patient with history of seizure disorder with chronic
use of phenytoin.

Case report

An 80-year-old male patient admitted to the Department of General Medicine, VIMS, Bellary, Karnataka, reported
difficulties in walking, swaying on both sides, and increased dizziness over the past month, with a worsening condition
in the last week. The patient had a history of a seizure three years ago and had been consistently taking Tab. Phenytoin
100mg 2-0-3. There were no previous complaints of limb weakness, fever, vomiting, involuntary micturition, chest
pain, or breathlessness, and the patient had no other comorbidities.

Fig 1: Overgrowth of the gingiva
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Upon examination, the patient exhibited ataxia, swaying on both sides, impaired tandem walking, and gingival
hypertrophy as shown in fig 1. Muscle power in both lower limbs was graded as 5/5 according to the Medical Research
Council scale. No nystagmus, dysdiadochokinesia, or nodular skin lesions were observed. Liver function tests, including
AST (13 U/L), ALT (24 U/L), ALP (148 U/L), and total bilirubin (0.3 mg/dL), were within normal range. However,
the serum phenytoin level exceeded toxic threshold at 37.9 mcg/ml.

Based on both subjective and objective findings, the patient received a diagnosis of phenytoin toxicity. The phenytoin
dosage was initially reduced from 2-0-3 to 1-0-2 on the first day and further adjusted to 1-0-1 on the second day.
Additionally, Tab. Clobazam 10mg was initiated on the fourth day as part of the treatment plan.

Discussion

Phenytoin is frequently prescribed as an antiepileptic medication for the treatment of various seizure disorders and status
epilepticus. The signs and symptoms of phenytoin toxicity usually align with the serum phenytoin level, and it is
noteworthy that phenytoin has a narrow therapeutic range of 10-20 mcg/ml. Additionally, the pharmacokinetics of
phenytoin exhibit non-linear behavior even when within the established therapeutic range ©1.

As the dose of phenytoin increases, the enzyme system responsible for its metabolism gradually becomes saturated,
leading to a decrease in the elimination rate of phenytoin 61, The adverse effects associated with phenytoin encompass
ataxia, cerebral atrophy, confusion, hypotension, gingival hyperplasia, bullous dermatitis, tissue necrosis, nystagmus,
and osteomalacia. In our patient, the observed toxic effects include ataxia and gingival hyperplasia. Gingival
hyperplasia, also known as gingival hypertrophy, is a common side effect of chronic phenytoin use. This condition
involves fibrotic enlargement of the gingiva and is often attributed to various etiological factors, with phenytoin being
the most prevalent. The mechanism underlying gingival overgrowth is proposed to involve alterations in collagen
degradation, impacting calcium metabolism levels of MMPs and TIMPs, as well as integrin expansion. This fibrosis is
characterized by the presence of numerous fibroblasts exhibiting an activated synthetic and proliferative phenotype,
influenced by deregulated cytokines 1.

Chronic phenytoin ingestion leads to its accumulation in the cerebral cortex resulting in atrophy of cerebellum causing
ataxia 1. Movement abnormalities can often be attributed to antipsychotic and centrally acting dopaminergic agents;
however, anticonvulsants can also occasionally contribute to such effects. Studies have associated the use of phenytoin
with facial abnormalities, myoclonus, and dystonia. Research findings indicate that phenytoin can be toxic to the
cerebellum in both clinical and laboratory settings. Moreover, in humans, degeneration of Purkinje cells has been
observed following a single phenytoin overdose.

Most patients who undergo these involuntary movements typically exhibit elevated plasma phenytoin levels, as
observed in our case (37.9 mcg/ml), where the plasma level was deemed toxic during the diagnostic assessment.
Considering the pharmacokinetics, limited therapeutic index, and individual variability in phenytoin metabolism and
excretion, the symptoms exhibited by the patient in our investigation were apparent [,

Assessment of ADR

The causality assessment was done by using both WHO causality assessment algorithm and Naranjo’s scale. Based on
time temporal relationship the reaction was attributed to medication. So, it was probable according to WHO scale and
it was probable according to Naranjo’s scale with a score of 6.

Conclusion

This case emphasizes the critical role of regular therapeutic drug monitoring for phenytoin and underscores the
importance of maintaining oral hygiene to prevent gingival hyperplasia. It alerts physicians to be vigilant about the
potential toxic manifestations of phenytoin in patients on prolonged therapy. Furthermore, it highlights the significance
of educating both patients and their caregivers about the clinical manifestations of phenytoin toxicity for early
recognition and appropriate intervention. By sharing our findings, we seek to increase awareness, enhance diagnostic
accuracy, and encourage the implementation of evidence-based approaches for effectively managing this adverse effect.

Consent of the patient

Written informed consent was obtained from the patient for publication of this case report and accompanying images.
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