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Abstract: Thus, gingival hypergrowth should be considered as a particular form of gingival diseases. As mentioned 

in the presentation of gingival and periodontal diseases, hypergrowth can be determined by a large number of factors, 

the most common of which is poor oral hygiene, which through chronic inflammation increases the volume of gingival 

tissues, increases the bleeding tendency, the surface of the gingival mucosa lose the lobulated appearance. In the case 

of medicinal gingival hypergrowth, along with the inducing factor represented by the drug (nifedipine, phenytoin and 

ciclosporin A), poor oral hygiene has a primary role in its occurrence and development . The relationship between the 

extent and severity of gingival overgrowth and a variety of drug variables (dose, duration, serum and saliva 

concentration) is a controversial issue. Many researchers agree that there is a certain concentration of the drug in the 

blood, basic or threshold, which when exceeded can lead to the appearance of gingival hypergrowth and this 

concentration is variable from individual to individual . 
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Gingival hypergrowth is the term currently 

accepted and used to define the increase in 

volume of the gum, which is a common 

feature of some gingival diseases. This term 

refers to a description only from a clinical 

point of view, which avoids the pathological 

connotations of the terms used until now, 

namely gingival hypertrophy and gingival 

hyperplasia respectively[1].  

Gingival hyperplasia represents an 

exaggerated increase in the volume of a tissue 

by increasing the number of cells that 

compose it, without changing their 

dimensions. Gingival hypertrophy means an 

exaggerated increase in the volume of a tissue 

by increasing the individual elements that 

compose it[2].  
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Thus, gingival hypergrowth should be 

considered as a particular form of gingival 

diseases. As mentioned in the presentation of 

gingival and periodontal diseases, 

hypergrowth can be determined by a large 

number of factors, the most common of 

which is poor oral hygiene, which through 

chronic inflammation increases the volume 

of gingival tissues, increases the bleeding 

tendency, the surface of the gingival mucosa 

lose the lobulated appearance. In the case of 

medicinal gingival hypergrowth, along with 

the inducing factor represented by the drug 

(nifedipine, phenytoin and ciclosporin A), 

poor oral hygiene has a primary role in its 

occurrence and development[3] . 

FAVORATING FACTORS In medicinal 

gingival hypergrowth, a number of factors 

have been determined as risk factors. Among 

these we mention age, sex, drug variables, 

concurrently used drugs, periodontal 

variables and genetic factors . 

Age is not a risk factor in the case of using 

calcium channel blockers because these 

drugs are aimed at the 2nd to 3rd age. But in 

patients treated concurrently with 32-channel 

calcium blockers and cyclosporine A, age 

was established to be a risk factor.The age 

factor is considered a very important factor, 

especially in gingival hypergrowth induced 

by phenytoin and cyclosporine A. In various 

studies, the high prevalence of cases of 

gingival hypergrowth in adolescents treated 

with phenytoin was found. Some of these 

studies were conducted only on 

institutionalized or hospitalized people and 

for this reason they were criticized. Although 

there are many objections regarding the 

sampling technique, many researchers still 

support the idea that age is a factor that must 

be taken into account, especially when 

associated with poor oral hygiene. This fact 

is found especially in patients with somatic 

disabilities under chronic treatment with 

phenytoin. The age factor is also an important 

risk factor in the case of the use of 

cyclosporine A. Experimental research on 

animals as well as clinical studies have 

shown that the prevalence in the case of the 

administration of cyclosporine A is much 

higher in children and young people than in 

adults[4]. In some studies, the prevalence of 

gingival hypergrowth in transplant children 

treated with cyclosporin A even reached 52% 

compared to adults . It has been suggested 

that the differences recorded in the 

prevalence of hypergrowth induced by these 

drugs reflect the different age groups towards 

which the action of each drug is directed 

depending on the existing pathology. 

Phenytoin targets young people in particular, 

calcium channel blockers target post-middle 

age, while cyclosporin A targets all ages [5]. 

In the specialized literature, there are very 

few studies that have investigated gender as a 

factor favoring medicinal gingival 

hypergrowth, so that the conclusions on this 

topic are also controversial. Results of a 

study conducted by Eslami M, et al., (2004) 

on a group of 200 patients of which 100 were 

treated with nifedipine and the other 100 with 

other hypertensive drugs showed that in the 

group of those treated with nifedipine only 17% 

had presented gingival hypergrowth and of 

these 52.94% were women and 47.05% were 

men[6]. It seems that there is a threshold 

(serum level) above which gingival 

overgrowth can occur and this threshold is 
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lower in men . Some researchers including 

Hassell have supported the idea that gender 

and race are not important risk factors in the 

case of phenytoin administration.Studies 

conducted in relation to cyclosporin A have 

indicated an increased prevalence of gingival 

hypergrowth in men, but this is not 

significant because the number of heart 

transplant cases appears to be higher in the 

male sex. Following statistical studies, it was 

found that the number of heart transplant 

cases is much higher in the case of 33 men 

than in the case of women[7] . 

The relationship between the extent and 

severity of gingival overgrowth and a variety 

of drug variables (dose, duration, serum and 

saliva concentration) is a controversial issue. 

Many researchers agree that there is a certain 

concentration of the drug in the blood, basic 

or threshold, which when exceeded can lead 

to the appearance of gingival hypergrowth 

and this concentration is variable from 

individual to individual .Drug dose does not 

appear to be an important risk factor. It seems 

that it would be more appropriate to relate the 

dosage to the patient's body weight to obtain 

a more understandable interpretation of the 

dosage and its connection with gingival 

hypergrowth[8]. Many studies have 

investigated the relationship between serum 

concentrations of the involved drug and 

gingival hypergrowth. Both in the use of 

phenytoin and calcium channel blockers, a 

therapeutically stable stage of the drug is 

obtained approximately 7-10 days after the 

initiation of therapy. Thus, for these two 

drugs, a serum sample taken during this 

period will reflect reality in terms of 

concentration. Some pharmacokinetic 

measurements can help establish the 

relationship between dose and gingival 

overgrowth. Among these would be 

measurements that establish bioavailability, 

degree of protein binding, volume of 

distribution and distribution of drug 

concentration in relation to time[9]. The lack 

of a clear link between serum concentration 

or blood concentration of the drug and 

gingival overgrowth may be caused by a 

measurement technique that is difficult to 

apply (lack of possibility to obtain test 

samples according to the requirements) or a 

lack of investigations on more convenient 

pharmacokinetic variables.The type of 

cyclosporine A preparation may also have an 

impact on gingival overgrowth in organ 

transplant patients treated with cyclosporine 

A.Following a study carried out over the 

course of a year, on some patients treated 

with the two types of preparation, ciclosporin 

A solution and ciclosporin A capsules, it was 

observed that those treated with the solution 

presented gingival changes in a proportion of 

37% and these changes had appeared earlier 

than in those treated with capsules and were 

much more extensive. Even if the patients 

treated with the capsule preparation showed 

gingival hypergrowth in proportion to 43%, 

because the appearance of gingival 

hypergrowth was delayed and much less 

extensive, the researchers who conducted the 

study hypothesized that by switching from 

the solution preparation to the capsule 

preparation, they can minimize the effects, so 

the gingival hypergrowth will be less 

extensive and will appear later[10]. The 

different effects on the gingival tissues of the 

two preparations can be related to the 

secondary changes in the pharmacokinetics 
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of the drug, especially the bioavailability and 

the time when the drug reaches the maximum 

concentration in the blood. 

 Alternatively, ciclosporin A levels in total 

saliva were observed to be higher in subjects 

taking the drug as a solution compared to 

those taking capsules. Researchers currently 

consider as speculative the hypothesis that 

the local concentration of cyclosporin A 

plays a role in gingival 

hypergrowth[11] .Both phenytoin and 

cyclosporin A are excreted (accumulated) 

within saliva and many investigators have 

attempted to determine whether there is a 

relationship between drug concentration in 

saliva and the occurrence and development of 

gingival overgrowth. Research has been done 

for phenytoin and there appears to be a link 

between phenytoin concentration in saliva 

and gingival overgrowth.This is not accepted 

by all researchers. There is a possibility that 

the high level of phenytoin or its metabolite, 

p-dihydrophenyl-5-phenylhydantoin (HPPH) 

in saliva does not have a direct action on the 

gingival connective tissue .A similar 

situation is related to cyclosporine A. In 

experimental studies, a positive correlation 

was observed between the concentration of 

cyclosporine A in saliva and the extent of 

gingival hypergrowth[12] . 

 Other studies reported a lack of correlation 

between cyclosporin A levels in saliva and 

gingival overgrowth.These things can be 

explained by the fact that the bacterial plaque 

can act as a reservoir for cyclosporin A which 

is subsequently released by the action of the 

salivary flow . However, although saliva 

samples are easy to collect they may not be 

useful as indicators of the development of 

gingival overgrowth .Local gingival 

crevicular fluid (GCF) concentrations of both 

phenytoin and dihydropyridine calcium 

channel blockers (nifedipine) have been able 

to provide insight into local drug 

activity.Despite high levels of nifedipine 

sequestered in GCF, only nifedipine plasma 

concentration was identified as a risk factor 

in gingival overgrowth. The mechanism of 

drug sequestration and its connection with 

gingival changes still remain 

unexplained[13]. 

CONCOMITANT MEDICATION  

The three major categories of medications 

considered to be involved in gingival 

overgrowth are rarely the only medications 

administered to patients. The effect of 

polypharmacy was initially studied in 

relation to gingival hypergrowth induced by 

phenytoin and ciclosporin A and it was found 

that concomitant medication influences the 

expression of gingival hypergrowth. The 

conclusion of this study is that there must be 

a close relationship between the attending 

physician and the dentist in order to be able 

to identify the medication 35 that can reduce 

the impact of this unwanted side effect at the 

gingival level . It is now generally accepted 

that gingival overgrowth is more evident with 

the combined use of nifedipine and 

ciclosporin A than with the independent use 

of these drugs . It has been suggested that 

combined therapy may increase the 

prevalence of the cause but not the 

severity[14] . 

 The same authors suggest that the combined 

treatment is a significant risk factor in the 

progression and recurrence of the gingival 
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hypergrowth lesion after treatment .In organ 

transplantation in adults, the dosage of 

prednisolone and azathioprine seem to offer 

patients some degree of "protection" against 

drug-induced gingival hypergrowth, and in 

children azathioprine seems to have the same 

effect. Somacarrera ML et al. (1994) showed 

that both azathioprine and prednisolone 

reduce the severity of drug-induced gingival 

overgrowth in organ transplant patients. The 

so-called protective effect of these two drugs 

may result from their anti-inflammatory 

action on gingival inflammation induced by 

bacterial plaque. This last factor certainly has 

a significant impact on the extent and severity 

of drug-induced gingival changes . 

PERIODONTAL FEATURES 

 Plaque index and gingival inflammation 

appear to exacerbate the expression of drug-

induced gingival overgrowth. Some authors 

suggest that poor oral hygiene is an important 

risk factor in the expression of drug-induced 

gingival hypergrowth[15,16] . 

  Most evidence for a link between plaque 

and gingival overgrowth derives from cross-

sectional studies, but it is unclear whether 

plaque is a contributing factor or a 

consequence of gingival changes.However, 

in cases where additional orthodontic 

structures prevented brushing and 

consequently plaque removal, an increased 

prevalence of gingival overgrowth was 

observed .Over a longer period, the effect of 

an oral hygiene program applied to some 

patients treated with cyclosporin A and who 

presented gingival hypergrowths was studied. 

Both the patients subjected to the oral 

hygiene program and those in the control 

group, presented significant gingival changes 

6 months after the transplant, but in the case 

of the patients with the oral hygiene program, 

these changes were less. However, oral 

hygiene therapy failed to completely prevent 

the development of gingival hypergrowth. 

An improvement in oral hygiene during the 

first 6 months after transplantation did not 

reduce the prevalence of gingival 

hypergrowth, which remained - 36 around 

43%, and both the bacterial plaque index and 

the gingival index showed a significant 

correlation with gingival hypergrowth. 

However, it can be said that adequate oral 

hygiene could minimize the severity of 

cyclosporin A-induced gingival overgrowth, 

possibly by eliminating the inflammatory 

component of the lesion. But improving oral 

hygiene alone cannot prevent gingival 

overgrowth.The influence of the existing 

dento-periodontal status before the transplant 

on the drug-induced gingival hypergrowth 

was also studied[17]. Thus, in a group of 

kidney transplant patients, it was observed 

that the occurrence of gingival hypergrowth 

was closely related to the simultaneous 

presence of bacterial plaque and subgingival 

tartar. In other studies, it was observed that 

patients who had hyperplastic gingivitis 

before transplantation developed severe 

gingival changes after transplantation. This 

fact suggests a susceptibility of the gingival 

tissue (fibroblasts) both to the inflammatory 

changes of the bacterial plaque and to 

cyclosporine A . Periodontal variables, 

particularly plaque and gingival 

inflammation, are also important risk factors 

for the expression of calcium channel 

blocker-induced gingival overgrowth. These 

results were also obtained through cross-
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sectional studies. It is interesting to note that 

gingival changes were more important in 

patients treated with nifedipine for heart 

disease compared to those who took this drug 

under hemodialysis. In another study 

conducted by Majola MP et al. conducted on 

a group of 134 institutionalized patients 

treated with phenytoin showed that bacterial 

plaque has an important role in influencing 

the severity of gingival hypergrowth induced 

by this drug[18,19]. 

THE GENETIC FACTOR 

 The heterogeneity of fibroblasts remains one 

of the key factors used to explain the variable 

response of the gingival connective tissue to 

different drugs that can induce gingival 

hypergrowth. This may be useful in 

elucidating the in vitro mechanism, but is 

clinically limited in identifying patients at 

risk. There is no marker that can be used in 

clinical examination to identify the 

phenotype of gingival fibroblasts[20]. A 

genetic predisposition may influence the 

metabolism of phenytoin, ciclosporin A and 

nifedipine because all these drugs are 

metabolized by hepatic P450 enzymes. 

Cytochrome P450 genes exhibit considerable 

polymorphism resulting in inter-individual 

variation in enzyme activity. The distorting 

drug has an inherited and variable 

metabolism. This variation can influence the 

serum concentrations of the active substance 

in the patient's tissue and therefore can 

influence the gingival response. Cytochrome 

P450 variation may be a risk factor in the case 

of drug-induced gingival hypergrowth, but 

this cannot be practically evaluated on a 

clinical basis .Human lymphocyte antigen 

HLA expression is a genetic marker 

investigated in relation to drug-induced 

gingival overgrowth. The study of this 

genetic marker was limited to organ 

transplant patients because the HLA 

phenotype is determined before 

transplantation. Some researchers have 

suggested that patients with HLA-DR1 

antigen expression present a certain degree of 

protection against the development of 

gingival overgrowth compared to HLA-DR2 

antigen expression patients who may be at 

greater risk of developing gingival changes. 

However, the results are not conclusive and 

no in-depth studies have been done in this 

regard. Some studies have shown that people 

who develop gingival lesions have a high 

frequency of HLA-type antigens and 

cytochrome P450-type genetic markers, 

HLA-DR2, and this seems to be related to a 

predisposition genetics for this pathology. It 

has also been shown that those who present 

genetic markers such as HLA-B37 or HLA-

DR1 develop a certain resistance to the 

appearance of gingival hypergrowth .The 

mechanism linking HLA antigens to gingival 

hypergrowth is unclear. The concept of 

molecular mimicry in the development of 

periodontal diseases or an effect on 

lymphocyte function has been postulated. 

The apparent HLA association may only be 

an imbalance between HLA and non-HLA 

genes at the MCH region of human 

chromosome 6 [21]. 

SECONDARY EFFECTS OF THERAPY 

WITH NIFEDIPINE, PHENYTOIN AND 

CYCLOSPORIN A - CLINICAL 

ASPECT  

Drug-induced gingival hypergrowth initially 

begins at the level of the interdental papillae 
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and is most often found at the level of the 

vestibular surface of the teeth . The gingival 

pathological process in nifedipine treatments 

is generally present at the level of the 

vestibular surface of the upper and lower 

front and lateral teeth, sometimes mostly 

covering the clinical crowns of the teeth. The 

gingival mucosa is intensely red and bleeding 

is increased both on periodontal examination 

and spontaneously. Changes in volume and 

texture are present especially where oral 

hygiene is defective and the plaque index is 

high .Phenytoin-induced gingival 

overgrowths generally begin with an increase 

in the volume of gingival papillae. As the 

hypergrowth develops, the gingival margins 

undergo changes in color, contour and 

position. They become purple, swollen and 

coronary displacements appear[22]. 

Hypergrowth can extend to the muco-

gingival junction and be accompanied by 

bone lysis. Bleeding is reduced.In the case of 

gingival hypergrowth induced by ciclosporin 

A, the gingival pathological process is 

generally preceded by a sensation of pain, 

gingival paresthesias and bleeding. Initially, 

the frontal interdental papillae are 

predominantly affected on the vestibular face 

and may evolve towards generalization. The 

gingival tissues acquire a lobulated 

appearance of intense red color, with the 

formation of pseudo bags, without bone 

resorption. Volume increases can reach the 

occlusal margins, preventing occlusion, 

mastication and phonation.Regarding the 

administration of therapy with nifedipine, 

phenytoin and ciclosporin A, different side 

effects have been observed and studied over 

time. Nifedipine therapy includes side effects 

other than gingival hypergrowth and others 

such as: headache, palpitations, tachycardia, 

edema of the lower limbs, vertigo, rarely 

gastrointestinal disorders, and liver function 

disorders. The dose of nifedipine is 

established depending on the patient's 

condition (angina 20-40 mg/2 times/day; 

hypertension 10-40 mg/2 times/day). 

Phenytoin has as side effects anorexia, 

nausea, vomiting, epigastralgias, hirsutism, 

allergic eruptions and very rarely 

collagenosis type syndromes, disseminated 

lupus erythematosus, cholestatic jaundice, 

liver necrosis and others. The dose of 

phenytoin is between 100 and 600 mg/day .In 

addition to gingival hypergrowth, 

cyclosporin A therapy can have other side 

effects, among which we list hypertrichosis, 

impairment of renal function, hypertension, 

liver dysfunction, gastrointestinal disorders. 

Headaches, possibly allergic skin reactions, 

mild anemia, hyperkalemia, hyperuricemia, 

weight gain, pancreatitis, paresthesias, 

convulsions, etc. may occur less often. 

Ciclosporin A is used in the form of an 

injectable solution or tablets, the dose and 

treatment schedule being established by the 

specialist doctor depending on the analyzes 

performed[23,24,25].  

Gingival hypergrowth is known to be one of 

the side effects of the administration of their 

drugs that were studied in the thesis, namely 

nifedipine (calcium channel blocker), 

phenytoin (antiepileptic) and ciclosporin A 

(immunosuppressant)[26,27]. Although the 

pharmacological effect and target tissues are 

different in a patient receiving calcium 

channel blockers, one with epilepsy and one 

immunosuppressed, these drugs seem to act 

similarly in the gingival connective tissue.In 
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relation to these drugs that induce gingival 

hypergrowth, it was shown that they cause an 

excess accumulation of type I collagen in the 

gingival connective tissue, a conclusion 

established following immunohistochemical 

analyzes carried out in a study on 

rats[28,29,30] . 

 These disturbances were considered as 

fibrosis in the gingival connective tissue 

(Academy Report, 2004). Under the action of 

the drugs, an accumulation of extracellular 

matrix occurs in the gingival connective 

tissue, especially type I collagen. The chorion 

shows different degrees of chronic 

inflammation and this results in gingival 

hypergrowth. 

The turnover of the gingival connective 

tissue is high and the destruction of the 

extracellular matrix occurs as a result of the 

production of extracellular proteinases, and 

through phagocytosis, the destruction of the 

components of the extracellular matrix by 

lysosomal enzymes . Numerous organs 

and/or tissues undergo progressive fibrosis 

due to pathological causes such as liver 

cirrhosis, chronic kidney disease, lung 

fibrosis and dilated 

cardiomyopathy[31,32,33]. Among other 

causes, it has been suggested that the 

inhibition of the activity of cathepsins L and 

B plays a role in the establishment of diabetic 

nephropathy and experimentally induced 

nephrosis. Cathepsins are cysteine lysosomal 

proteinases responsible for the digestion of 

up to 90% of long-lived cellular proteins .In 

some congenital diseases (mucolipidosis II), 

lysosomal storage occurs, characterized by a 

defect in the enzyme UDP-N-acetyl-41 

glucosamine, an enzyme that is involved in 

the processing and maturation of various 

lysosomal enzymes[34,35,36].  

As a result of this defect, the activity of many 

enzymes, including cathepsins, is affected. 

Patients with mucolipidosis II present 

characteristic symptoms such as: skin 

thickening, gingival hypergrowth, weight 

loss and mental retardation[37]. Because 

lysosomal cysteine proteinases, mainly 

cathepsins L and B, are responsible for the 

digestion of long-lived cellular proteins, it 

has been suggested that the gingival 

overgrowth observed in hypertensive patients 

treated with calcium antagonists was 

mediated by dysregulation of cathepsin 

activity and secondarily by accumulation of 

extracellular matrix . 

CONCLUSIONS 

The presence of different degrees of gingival 

inflammation is one of the inducing factors of 

drug-induced gingival hypergrowth. For this 

reason, the diagnosis is difficult if we rely 

only on the gingival inflammatory reaction. 

Thus, the most effective treatment is giving 

up the respective medication or replacing it 

with substitutes. The genetic capacity of the 

host organism to cooperate at the metabolic 

level with chronically administered drugs, 

the response of the gingival tissue to the 

drugs and the pre-existing gingival 

inflammation can be different from 

individual to individual. The pathogenesis of 

drug-induced gingival hypergrowth is not 

well known, but it seems to be induced by an 

imbalance between collagen synthesis and its 

degradation in the gingival connective tissue . 
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