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SUMMARY

Introduction: Gingival overgrowth (GO) is the most widespread oral adverse effect reported with the use of
anticonvulsants for the treatment of epilepsy. Since not all patients on anticonvulsants develop GO,
exploration of the relationship between various reported risk factors and drug induced GO may establish a
trend.

Objective: The aim of this study is to determinec relationship between gingival overgrowth (GO) and risk
factors in epileptic patients on anticonvulsants.

Methods: The study was a cross-sectional study carried out at the Neurology Clinic of the Lagos University
Teaching Hospital (LUTH) from 2009-2012. Participants were consecutive epileptic patients who had been
on regular anticonvulsant therapy for at least three months preceding this study. Patients who had
periodontal treatment six months prior to commencement of this study, those with systemic diseases or on
drugs known to cause GO were excluded. A self-administered structured questionnaire was used to collect
biodata, medical and drug history. This was followed by clinical examination. Simplified Oral Hygiene
Index (OHI-S), Gingival Index (GI) and New Clinical Index for DIGO were used to assess the periodontium.
Results: 54 females and 96 males, mean age 31.5+16.5 years participated. Phenytoin therapy (p=0.013),
Primidone therapy (p=0.009), gingival index score (p=0.000), degree of gingival inflammation (p=0.000)
and frequency of plaque removal (p=0.039) showed statistically significant relationship with presence of
GO.

Conclusion: Gingival inflammation, phenytoin and primidone therapy, as well as frequency of plaque
removal may be significant risk factor in the development of gingival overgrowth (GO) among patients

receiving anticonvulsant therapy.

INTRODUCTION

Gingival overgrowth (GO) is the current accepted
term for all medication induced gingival enlargement. The
three classes of drugs most implicated are anticonvulsants,
immunosuppressant and calcium channel blockers.[1-3] GO
resulting from use of medications is denominated Drug-
induced GO (DIGO).

The most common neurological disorder seen in
humans is epilepsy; a chronic disorder characterized by
recurrent seizures of cerebral origin.[4,5] The treatment to
control the seizures is predicated on the use of
anticonvulsants like phenytoin, carbamazepine, valproic acid
and phenobarbitone. More than 61% of the patients receiving
anticonvulsants develop unwanted reactionswith GO as the
most reported oral adverse reaction.[4,6,7] Phenytoin is the
commonest implicated agent.[8,9]

Clinical manifestation of gingival enlargement
frequently appears within the first three months of treatment,

beginning as enlargement of the interdental papilla.[6,10] The
gingival enlargements induced by different drugs are
clinically indistinguishable, and occur more in the facial and
lingual aspects of maxillary and mandibular anterior
teeth.[1,4,9-11] It presents in areas with teeth and rarely in
edentulous mouths.[2,9,10] Currently, the aetiology and
pathogenesis of DIGO is not entirely understood hence
several possible mechanisms and pathways have been
proposed.[12] However, it is agreed that DIGO has a
multifactorial nature.[10]

Recent studies demonstrated elevated levels of
cytokines and growth factors, suggesting the role of abnormal
balance of cytokines in gingival tissues in the pathogenesis of
DIGO.[1]

It has also been proposed that susceptibility or
resistance to DIGO may be governed by the existence of
differential proportions of fibroblast subsets in each
individual .[10]
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Other etiological hypothesis includes depression of
local immune response due to deficiency of IgA in serum and
saliva; and reduced serum folate which causes low calcium
ion in gingival fibroblasts.[9] Because cellular production of
collagenase is modulated by calcium influx, it was postulated
that the negative effects of these drugs on calcium ion influx
across cell membranes may result in production of an inactive
form of collagenase, being responsible for an increase in
extra-cellular matrix.[3,5,13] Dental plaque and gingival
inflammation are considered important risk factors for
exaggeration of gingival overgrowth.[14,15] Several authors
have suggested that plaque accumulation is an essential part
of the development of GO. However, no clear correlation has
been established, hence the role of plaque in DIGO remains
controversial.[1]

DIGO causes aesthetic, functional, and psychological
disturbance which may result in severe reduction in the
quality of life of the affected individual.[2,4,5,13]

The overgrown tissue creates pockets that harbour
pathogenic bacteria and impair optimal oral hygiene leading
to an increased host susceptibility to oral infections and
periodontal disease.[5,16]

Since not all patients on anticonvulsants develop
gingival overgrowth, it is necessary to explore the
relationship between various possible risk factors and DIGO.
More so, there is paucity of studies that explore the relation
between risk factors and GO in epileptic patients in this
environment. Therefore, this study aims to determine
relationship between GO and possible risk factors such as
age, gender, oral hygiene status, degree of gingival
inflammation as well as the anticonvulsants used in the
control of epilepsy in patients in our environment.

MATERIALSAND METHODS

A cross-sectional study of 150 epileptic patients was
carried out. An initial pilot survey was conducted among 20
patients using the questionnaire designed for the study. The
patients were made to complete the questionnaires on two
different occasions after which ambiguous questions were
modified to suit the objectives of the study.

The study was carried out on patients with epilepsy
who were being followed up at the Neurology Clinic of the
Lagos University Teaching Hospital (LUTH) between 2009
and 2012. Patient must have been on regular therapy with
antiepileptic drugs at least in the last three months preceding
this study and with at least 16 permanent teeth with not less
than 10 standing anterior teeth.

Patients who have had gingival surgery or periodontal
treatment six months prior to commencement of this study
were excluded. Other criteria for exclusion were presence of
mental retardation and systemic disecases affecting the
gingiva (endocrine disorders-diabetes, hematologic
disorders-thrombocytopenic purpura or leukaemia and
immunodeficiency states) as well as evidence of being on
treatment with other drugs known to cause gingival
enlargement (immunosuppressant and calcium antagonists).
Approval to carry out the study was obtained from the Ethical
Review Committee of LUTH. Verbal consent to participate in
the study was obtained from each subject after the nature of
the procedure, possible benefits and risks were fully
explained and understood by the subjects.

Information on bio-data and medical history including

drug history was obtained using a structured self-
administered questionnaire pretested on twenty subjects and
adjusted to remove ambiguity. The drug history was
confirmed from patients' clinical case notes.

Clinical examination was carried out by one examiner
with the subject seated on a chair with a straight back in a
brightly lit room using a plain mouth mirror and periodontal
probe. The Simplified Oral Hygiene Index (OHI-S) of Greene
and Vermillion was used to assess the oral hygiene status.[17]
Six tooth surfaces were examined in each participant and
scoring for Simplified Debris Index (DI-S) and Calculus
Index (CI-S) was done on a scale of 0-3. The sum of DI-S and
CL-S scores gives the OHI-S score for each subject. The
subjects according to their OHI-S scores were grouped into
three clinical oral hygiene levels using the following criteria:
good: OHI-S score 0.0 to 1.2, fair: 1.3 to 3.0 and poor: 3.1 to
6.0.

The degree of gingival inflammation was assessed
using the Gingival Index (GI) by Loe and Silness.[17] The
Gl-scores of the subjects were categorized into: 0.1-1; Mild
gingivitis, 1.1-2; Moderate gingivitis and 2.1-3; Severe
gingivitis.

GO was assessed using New Clinical Index for Drug-
Induced Gingival Overgrowth (DIGO).[18] This method
consists of clinical evaluation of the vestibular and lingual
papillae which are scored 0 to 4 as follows: 0: no overgrowth
or inflammation, 1: no overgrowth but inflammation present,
2: mild overgrowth (thickening of marginal gingiva not
requiring treatment), 3: moderate overgrowth (covering
gingiva not more than one-third of any of the crowns, but
requiring treatment; and 4 severe overgrowth extending onto
the coronal two thirds of one or more crowns. The subjects
were divided into two groups according to; score 2 and below:
GO absent and score greater than 2: GO present.

Data obtained was analysed using SPSS (version 20)
statistical software. Chi square and Fisher's test were used to
test for association between categorical variables. The level of
significance was setat P<0.05.

RESULTS
Socio-demographic characteristic

There were 54 females and 96 males, ratio 1:1.8 with
mean age being 31.5 (£16.5) years. There were more subjects;
76 (50.7%) in the early adulthood (15-29 years) age groups.
The detail is displayed in Table 1.

Medical and drug history

Eighty-three (55.3%) of the subjects have had epilepsy
for over five years and 101 (67.3%) had been receiving anti-
epileptic drugs for a minimum of two years. One-hundred and
nineteen (79.3%) were treated with single anticonvulsant
(monotherapy) and thirty-one (20.7%) with a combination of
anticonvulsants (polytherapy). The drug distribution of
subjects receiving monotherapy was: carbamazepine,
seventy-four (62%); phenytoin, twenty-four (20%);
phenobarbitone, sixteen (13%); sodium valproate, six (5%);
and primidone, one (1%). In those that had polytherapy; more
than 60% took carbamazepine or phenytoin in addition to
other anti-epileptics. Sixty-eight (45.3%) of the cases
received folic acid supplement in addition to anticonvulsant.
(Table 1)
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Table 1: Distribution according to variables

Gingival overgrowth and risk factors in epileptics.

Age group Children Early Adulthood LateAdulthood Total
(Years) 10-14 15-29 >29

12 (8.0%) 76 (50.7%) 62 (41.3%) 150 (100%)
Sex
Male 8(66.7%) 49 (64.5%) 39(62.9%) 96 (64.0%)
Female 4(33.3%) 27(35.5%) 23(37.1%) 54(36.0%)
Anticonvulsant
Monotherapy 11 (91.7%) 59(77.6%) 49(79.0%) 119(79.3%)
Polytherapy 1(8.3%) 17(22.4%) 13(21.0%) 31(20.7%)
Carbamazepine 8(8.6%) 47 (50.5%) 38(40.9%) 93(62%)
Phenytoin 2(5.1%) 19 (48.7%) 18(46.2%) 39(26%)
Phenobarbitone 2(5.6%) 22(61.1%) 12(33.3%) 36(24%)
Primidone 0 2(25.0%) 6(75.0%) 8(5.3%)
Sodium Valproate 0 2(25.0%) 6(75.0%) 8(5.3%)
Anticonvulsant use Duration
<2 years 6 (12.2%) 25 (51.2%) 18 (36.7%) 49 (32.7%)
2 — Syears 4 (9.5%) 27 (64.3%) 11 (26.1%) 42 (28.0%)
>Syears 2 (3.4%) 24 (40.7%) 33 (55.9%) 59 (39.3%)
Frequency of cleaning mouth
Once a day 10 (83.3%) 70 (92.1%) 48 (77.4%) 128(85.3%)
Twice a day 2 (16.7%) 6 (7.9%) 14 (22.6%) 22 (14.7%)
Oral Hygiene (OH) Status
Good 3(9.7%) 21 (67.7%) 7 (22.6%) 31 (20.7%)
Fair 8 (7.1%) 52 (46.0%) 53 (46.9%) 113 (75.3%)
Poor 1(16.7%) 3 (50.0%) 2 (33.3%) 6 (4.0%)
Degree of gingival inflammation
None 0 7 (9.2%) 4 (6.5%) 11 (7.3%)
Mild 10 (83.3%) 45(59.2%) 31(50.0%) 86 (57.3%)
Moderate 2 (16.7%) 24 (31.6%) 26 (41.9%) 52 (34.7%)
Severe 0 0 1(1.6%) 1 (0.7%)
Gingival Overgrowth Present
No 9 (75.0%) 48 (63.2%) 44 (71.0%) 101(67.3%)
Yes 3 (25.0%) 28 (36.8%) 18 (29.0%) 49 (32.7%)

Oral hygiene practice and status

Most of the subjects (128; 85.3%) clean their mouth
once daily and the remaining (22; 14.7%) twice daily. The
mean oral hygiene index (OHI-S) score was 1.89+0.76 with
good, fair and poor oral hygiene (OH) recorded in 31 (20.7%),
113(75.3%) and six (4%) respectively.

Degree of gingival inflammation

The mean gingival index (GI) score was 0.98+0.533,
with only 11(7.3%) having healthy gingiva. Mild, moderate
and severe inflammation was observed in 86 (57.3%), 52
(34.7%) and one (0.7%) subjects respectively. (Table 1)

Expression of GO
Presence of gingival overgrowth (GO) was observed
in 49 (32.7%) of the subjects. The location of GO in one or

both jaws was generalized in 11 (22.4%), anterior region only
in 38 (77.6%) and none in posterior region only. (Table 1)

Relationship of presence of GO and risk factors

The GI score and degree of gingival inflammation
showed a highly significant association with the presence of
GO (P=0.000) (Table 2). Significant relationship (P = 0.039)
also existed between GO and frequency mouth cleaning.
Presence of GO shows statistically significant relationship
with only two of the anticonvulsants used by the patients;
phenytoin (P = 0.013) and primidone (P = 0.009) (Table 2).
However, there was lack of statistically significant
relationship between GO and age (P = 0.523), gender (P =
0.392), oral hygiene status (P = 0.889), duration of treatment
(P =0.114), monotherapy or polytherapy drug administration
(P=0.421) and folic acid supplementation (P=0.532)
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Table 2: Relationship between risk factors and presence of Gingival Overgrowth (GO)

Risk factors GO absent GO present P-value
Sex

Male 67 29 0.3920
Female 34 20

Age

Children 10-14years 9 3

Early adulthood 15-29years 48 28 0.5232
Late adulthood 44 18

Previous Dental Visit

None 74 37 0.7689
Have visited previously 27 12

Frequency of cleaning mouth

Once aday 82 46

Twice aday 19 3 0.0394*
Duration of anticonvulsant therapy

<2years 38 11

2—5years 24 18 0.1136
>5Syears 39 20

Gingival Index Score

0.00 9 2

0.01-1.0 68 18 0.0003*
1.01-1.59 16 16

1.6-3.0 8 13

Degree of gingival inflammation

No inflammation 9 2

Mild inflammation 68 18 0.0001*
Moderate — Severe inflammation 24 29

Oral Hygiene (OH) Status

Good 22 9

Fair 75 38 0.8891
Poor 4 2

Folic acid (FA) supplementation

No 57 25 0.5321
Yes 44 24

Anticonvulsant therapy

Monotherapy 82 37 0.4205
Polytherapy 19 12

Carbamazepine use

No 36 21

Yes 65 28 0.3933
Carbamazepine

Monotherapy 53 21

Polytherapy 12 7 0.4731
Phenytoin use

No 81 30

Yes 20 19 0.0129*
Phenytoin

Monotherapy 13 11

Polytherapy 7 8 0.2078
Phenytoin with FA supplementation

No 4 8

Yes 16 11 0.1349
Phenobarbitone use

No 73 41

Yes 28 8 0.1253
Phenobarbitone

Monotherapy 13 3

Polytherapy 15 5 0.6540
Primidone use

No 99 43

Yes 2 6 0.0087*
Primidone

Monotherapy 0 1

Polytherapy 2 5 1.00005
Sodium Valproate use

No 95 46

Yes 6 3 0.9649
Sodium Valproate

Monotherapy 5 1

Polytherapy 1 2 0.1336

* Statistically significant (P < 0.05)
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DISCUSSION

Gingival overgrowth (GO) is the most frequent oral
side effect of anticonvulsant drugs used in the treatment of
patients with seizure disorders.[6,14] The overgrown tissue
creates pseudopockets which harbour pathogenic bacteria
that are beyond the reach of a toothbrush and dental floss. The
resultant increase in plaque accumulation and retention can
induce inflammation and periodontitis with eventual tooth
loss.The pathogenesis of drug induced gingival overgrowth
(DIGO) is still not completely understood. Gingival
enlargement has a multifactorial nature and may be affected
by factors such as demographic variables, genetic
predisposition and oral hygiene status; pharmacokinetic
variables including molecular and cellular changes in
gingival tissues.

The prevalence of GO was found to be 32.7% among
the subjects in agreement with previous studies.[19-21]
However, studies which involve more or only patients
receiving phenytoin reported higher figures ranging from
40% - 80%.[22,23] In this study, carbamazepine (Tegretol)
was the most commonly used anticonvulsant drug among the
subjects with 93 (62%) taking it either as monotherapy or
polytherapy. Only 39 (26%) of the subjects in this study were
taking phenytoin; the most common drug incriminated in the
development of GO. This may explain the low prevalence of
GO (32.7%) recorded in this study in contrast to 80% reported
by Ojehanon,[22] in which 69% of the patients were
receiving phenytoin.Phenytoin is widely distributed in all the
body fluids including Cerebrospinal fluid (CSF) and also
secreted in saliva where dental plaque acts as a reservoir for
the drug.[24] It has been suggested that phenytoin selects fora
subpopulation of fibroblasts that have increased protein
synthesis and collagen production.[9] The incidence of GO
was found to be predominantly in the upper and lower
anterior teeth region in agreement with previous report.[25]
However, a few cases of GO have been reported on
edentulous ridges and in denture wearing epileptic patients on
phenytoin therapy.[4,9]

In conformity with some previous reports,[22,23] non-
statistically significant relationship was recorded between
age, gender; and GO in this study. Nayyar ef al. described
young age as risk factor for DIGO,[4] but other studies have
not confirmed such finding.[12] Hence, age and sex may not
be important factors in the development of GO.

Although positive association has been reported
between oral hygiene status and severity of GO by many
authors,[22,23,25,26] oral hygiene status did not appear to
influence development of GO in this study. This may suggest
that other factors may play more prominent roles in the
genesis of GO. It has been suggested that susceptibility or
resistance to DIGO may be due to the proportions of
fibroblast subsets in each individual which exhibit a
fibrogenic response to the offending medications.[10] This
proportion is suggested to be genetically determined.[10]
The existence of functional heterogeneity in gingival
fibroblasts in response to various stimuli is in support of this
hypothesis.[10,27,28] A direct effect of cyclosporine,
phenytoin and nifedipine (or metabolites) on the activity of
gingival fibroblasts has been demonstrated.[28] Phenytoin
has been shown to induce gingival overgrowth by its
interaction with a subpopulation of sensitive
fibroblasts.[16,28,29] It has been demonstrated that high

frequency of particular HLA antigens and genetic markers
(cytochrome P450, HLA-DR2) was present in patients
developing gingival lesions while those patients who
expressed genetic markers such as HLA-B3 or HLA-DRI,
have some degree of protection against GO.[15,20]

The percentage of patients who presented with GO is
higher among those that brush once daily (35.9%) than in
those that brush twice daily (13.6%) and the difference is
statistically significant (P = 0.0394). This relationship to the
best of our knowledge has not been previously evaluated or
reported. The possible explanation is that frequent brushing
reduces the exposure time of gingiva to plaque which is a
prerequisites for gingival inflammation that can precipitate
gingival overgrowth. GO is almost exclusively related to
dentate areas suggesting that factors attached to the dentition,
such as bacterial dental plaque, have a role in gingival
enlargements.[16] Frequent plaque and calculus removal
procedure with the use of chlorhexidine oral rinses could help
to prevent or reduce the degree of gingival overgrowth as the
presence of dental plaque may provide a reservoir for the
accumulation of the responsible drugs especially
phenytoin.[27,30] However, further studies are required to
establish whether these lesions can be prevented by instituting
professional tooth cleaning and instituting good oral hygiene
practices before commencement of drug treatment in these
patients. In this study, Gingival Index (GI) score showed a
significant association with the presence of GO (P=0.000) in
agreement with previous reportsthus confirming that gingival
inflammation may be a significantrisk factor for development
of GO.[26,27,31-34] A review of existing literature shows
that a cofactor is needed to induce GO and several studies
point to a modulation of inflammatory processes.[9,28,30]
Pro-inflammatory cytokines, such as interleukin-1b and
interleukin-6 seem to have a synergistic effect in the
enhancement of collagen synthesis by human gingival
fibroblasts.[16,30] In addition, Interleukin-6 has been shown
to enhance proliferation of fibroblasts and increase collagen
production and glycosaminoglycan synthesis.[10,16]
Elevated levels of these cytokines and growth factors found in
DIGO suggest the role of abnormal balance of cytokines in
gingival tissues in the pathogenesis of DIGO.[1,30] The non-
significant relationship found in this study between drug
taken as monotherapy or polytherapy; and GO (P=0.421)
agrees with the report of Kamali er al.[35] Significant
association recorded in this study between the use of
phenytoin and presence of GO (P=0.013) conforms with
report from previous studies.[22,36-39] This finding may be
due to the fact that Phenytoin is widely distributed in all the
body fluids including CSF. It is also secreted in saliva where
dental plaque may acts as a reservoir hence increasing the
concentration of the drug in the gingival tissues.[24,30] The
major metabolite of phenytoin 5-(4-hydroxyphenyl)-5-
phenylhydantoin (HPPH) forms locally in the gingiva due to
presence of one or more CYPs (cytochrome-P). This in turn
cause cell injury and activates inflammatory response and
fibroblastic proliferation.[24] It was also postulated that
phenytoin may interfere negatively with the synthesis and
function of collagenases by inducing a reduction in the influx
of Ca” into cells with resultant production of an inactive form
of collagenase.[15] The resultant imbalance in production
and degradation of collagen is believed to results in the over
accumulation from decreased collagen degradation rather
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than an increase on its synthesis.[8,10,13,16]

The significant association (P=0.009) recorded in this
study between primidone and GO has not been reported in
earlier studies to the best of our knowledge. Few cases of GO
after chronic use of valproic acid, carbamazepine, or
phenobarbitone in adult patients have been reported but very
rarely with primidone or may have been poorly
documented.[10] Further studies are required among larger
number of patients on primidone to reconfirm this
association. In this study there was no significant association
between duration of treatment and presence of GO (P=0.252)
in concurrence with previous studies.[22,27,31,32] Sixty-
eight (45.3%) of the patients received folic acid tablet
(5mg/day) supplementation with the anti-epileptic drugs to
avoid depletive effect of phenytoin, one of the mechanism
implicated in the pathogenesis of GO. Although folic acid
deficiency had been reported in conjunction with chronic
phenytoin therapy,[4,37,40] this study did not record any
significant relationship between folic acid supplementation
and GO (P=0.532). This observation may be explained by the
fact that only a few (39 of 150) of the subjects in this study
were receiving phenytoin. Due to the cross-sectional study
design used, pre-existing GO could not be assessed and
controlled because the patients were not examined before
commencement of anticonvulsant drug therapy, hence further
study is required in which this is incorporated.

CONCLUSION
The result of this study suggests that gingival

inflammation, phenytoin and primidone therapy, as well as

frequency of plaque removal may be significant risk factors
in the development of gingival overgrowth (GO) among
patients receiving anticonvulsant therapy. The presence of

GO does not appear to be affected by age, gender, oral

hygiene status, folic acid supplementation or duration of

antiepileptic drug therapy.

We therefore recommend the following:

) All patients who are been treated with anticonvulsants
should be informed of the possibility of GO as a side-
effectand regular dental visits should be encouraged.

® All patients on anticonvulsants should be educated on
the importance of frequent plaque removal and be
encouraged to brush more frequently; at least twice a
day.

L] Physicians and dentists should adopt a
multidisciplinary treatment plan for the patients who
need to undergo these drug therapies.

L] Further studies should be undertaken to confirm the
association found in this study between GO and risk
factors such as primidone therapy and frequency of
mouth cleaning.

Conflict of Interest
The authors declare that there is no conflict of interest.

REFERENCES

1. Luvizuto ER, Gutierrez da Silva JB, Campos NI,
Luvizuto GCR, Poi WR, Panzarini SR. Functional
Aesthetic Treatment of Patient with Phenytoin-
Induced Gingival Overgrowth. J Craniofac Surg.
2012;23:e174—176

2. Mathur S, Khatri RK, Mathur R, Srivastava R. Drug

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Induced Gingival Overgrowth: A Rare Case Report. J
Clin Diagn Res.2015;9:ZD31-ZD3

Rathi P, Sood R, Dodwad V, Vaish S. Fighting five
categories of enlargement...from big gums to big
smile - A case series. ] Dent Specialities. 2015; 3:112-
116.

Nayyar AS, Khan M , Subhas GT, Nataraju B,
Vijayalakshmi KR, Raghvendra BM. Gingival
Enlargement in Epileptic Patients on Phenytoin
Therapy-An Evidence Based Approach. J Neurol
Neurophysiol. 2012;3:127.

Sarda TS, Rathod SR. Drug induced gingival
enlargement — A menace to the gingiva: Case Report J
Oral Health Res. 2015; 6: 5-10.

Kumar A, Kumar V, Singh J, Dutta S. Drug induced
gingival hyperplasia : An updated review. Int J
Pharmacology & Toxicology Sc.2011;1:34-42.
Pasarin L, Rudnic I, Ursarescu I, Solomon S, Martu S.
Epilepsy-risk factor for the periodontal disease. Rom J
Oral Rehabil. 2013; 5:.94-8.

Mishra MB, Khan ZY, Mishra S. Gingival overgrowth
and drug association: A Review Indian J Med Sci.
2011;65:73-82.

Dhingra K1, Prakash S. Gingival overgrowth in
partially edentulous ridges in an elderly female patient
with epilepsy: a case report. Gerodontology. 2012; 29:
el1201—e6.

Bharti V, Bansal C. Drug-induced gingival
overgrowth: The nemesis of gingiva unravelled. J of
Indian Soc of Periodontol. 2013; 17: 182—-187.
Anamika S, Vidhi M. Gingival enlargement associated
with nocturnal frontal lobe epilepsy. A case report. Int J
ofMedical Dentistry. 2013; 3: 291-293.

Moftitt ML, Bencivenni D, Cohen RE. Drug-induced
gingival enlargement: an overview. Compend Contin
Educ Dent. 2013;34:330-336.

Arif KM, Gupta S, Kumar TA, Sanjeev K, Jaishwal
RK, Poonam A. Esthetic management of phenytoin
induced gingival enlargement: Gingivectomy
followed by Gingivoplasty World J Pharm Res. 2015;
4:1892-9.

Cornacchio AL, Burneo JG, Aragon CE. The effects of
antiepileptic drugs on oral health. J] Can Dent Assoc.
2011;77:b140.

Corréa JD, Queiroz CM Jnr, Costa JE, Teixeira AL,
Silva TA. Phenytoin-Induced Gingival Overgrowth: A
Review of the Molecular, Immune, and Inflammatory
Features. ISRN Dent. 2011; 1-8.

Livada R, Shiloah J. Calcium channel blocker-induced
gingival enlargement J of Hum Hypertens. 2014; 28:
10-14.

WHO. Oral Health Surveys Basic Methods 4th ed.
WHO Oral Health unit, Geneva ;1997:18-9, 36-39.
Ingles E, Rossamann JA, Caffesse RG. New Clinical
index for drug-induced gingival overgrowth.
Quintessence International. 1999;30: 467-473.
Devesh DG, Akanksha S, Sanjay N. A case of
phenytoin induced gum enlargement. Asian J Pharm
ClinRes. 2012;5(1): 10-11.

Ogunbodede EO, Adamolekun B, Akintomide AO.
Oral health and dental treatment needs in Nigerian
patients with epilepsy. Epilepsia. 1998;39: 590-4.

22 LASU Journal of Medical Sciences, Volume 2(2), July-December, 2017



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Gingival overgrowth and risk factors in epileptics.

Suneja B, Chopra S, Thomas AM, Pandian J. A
Clinical Evaluation of Gingival Overgrowth in
Children on Antiepileptic Drug Therapy. Journal of
Clinical and Diagnostic Research. 2016;10(1): ZC32-
ZC36.

Ojehanon PI. The management of drug induced
gingival overgrowth in epileptic patients in Benin
City, Nigeria. Dissertation. West African College of
Surgeon, Faculty of Dental surgery 1995.

Parwani RN, Parwani SR. Management of phenytoin-
induced gingival enlargement: a case report. General
Dentistry. 2013; Sep/Oct: 61-7.

Gosavi DD, Nanotkar S, Suman A. Drug induced
gingival enlargement. Int J Pharmaceutical
Applications. 2013; 4: 43-48.

Nayyar AS. Gingival enlargement in epileptic patients
on phenytoin therapy-an overview of possible
etiologies and studies. Oral & Maxillofacial Pathology
Journal.2013;4(1): 326-333.

Muralikrishna T, Kalakonda B, Gunupati S, Koppolu
P. Laser-Assisted Periodontal Management of Drug-
Induced Gingival Overgrowth under General
Anesthesia: A Viable Option. Case Reports in
Dentistry 2013;2013:4 pages http://dx.doi.org/
10.1155/2013/387453

Lin K, Guilhoto LMFF, Yacubian EMT. Drug-induced
gingival enlargement — Part II. Antiepileptic drugs: not
only phenytoin is involved. J Epilepsy Clin
Neurophysiol. 2007; 13(2): 83-88.

Salman BN, Vahabi S, Movaghar SE, Mahjour F.
Proliferative and inductive effects of Cyclosporine a
on gingival fibroblast of child and adult. Dent Res J
(Isfahan)2013;10:52-8

Devesh DG, Sanjay N, Akanksha S. Drug induced
gingival enlargement. International Journal of
Pharmaceutical Applications 2013;4(2):43-8.

Mejia LM. Drug induced gingival hyperplasia. On
internet since 23 Oct, 2009.Updated: Sep 29, 2014
http://emedicine.medscape.com/article/1076264
Casetta I, Granieri E, Desidera M, Monetti VC, Tola
MR, Paolino E et al. Phenytoin-induced gingival
overgrowth: a community-based cross-sectional study
in Ferrara, Italy. Neuroepidemiology. 1997; 16: 296-

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

303.

Penarrocha —Diago M, Bagan — Sebastian JV, Vera-
Sempere F. Diphenylhydantoin induced gingival
overgrowth in man: a Clinicopathological study. J
Periodontol 1990; 61: 571-574.

Seymour RA, Smith DG, Turnbull DN. The effect of
phenytoin and sodium valproate on periodontal health
ofadultepileptic patients. J Clin Periodontol 1985;12:
413-9.

Seymour RA, Thomason JM, Ellis JS. The
pathogenesis of drug-induced gingival overgrowth. J
Clin Periodontol. 1996;23(3 Pt 1): 165-175.

Kamali F, Ball DE, Mclaughlin WS, Seymour RA.
Phenytoin metabolism to 5(4-hydroxyphenyl)-5-
phenylhydantoin (HPPH) in man, cat, rat in vitro and in
vivo, and susceptibility to phenytoin induced gingival
overgrowth. J. Periodontal Res. 1999; 34: 145-153.
Costa ALF, Yasuda CL, Shibasaki W, Nahas-Scocate
ACR, Froes de Freitas C, Carvalho PEG et al. The
association between periodontal disease and seizure
severity in refractory epilepsy patients. Seizure. 2004;
23:227-230.

Dahllof G, Preber H, Eliasson S, Ryden H, Karsten J,
Modeer T. Periodontal condition of epileptic adults
treated long-term with phenytoin or carbamzepine.
Epilepsia 34, 960-964

Desai P, Silver JG. Drug-induced gingival
enlargements. J Can Dent Ass. 1993; 64:263-268.
Galas ZB, Borysewicz LM, Zgorzalewicz M,
Borowicz AE. The effect of chronic carbamazepine,
valproic acid and phenytoin medication on the
periodontal condition of epileptic children and
adolescents. FunctNerol. 1996; 11: 187-193.

Nayyar AS, Khan M, Subhash GT, Nataraju B,
Vijayalakshmi KR1, Anitha M et al. A Study on
Gingival Enlargement and Serum Folic Acid Levels in
Epileptic Patients on Phenytoin Therapy. Int J of Basic
Med Sc and Pharm (IJBMSP). 2012; 2: 11-20.

Sener U, Zorlu Y, Karaguzel O, Ozdamar O, Coker I,
Topbas M. 2006. Effects of common anti-epileptic
drug monotherapy on serum levels of homocysteine,
vitamin B12, folic acid and vitamin B6. Seizure.
20006;15(2): 79-85.

LASU Journal of Medical Sciences, Volume 2(2), July-December, 2017 23



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

