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INTRODUCTION

The World Health Organization attributes hypertension, or 
high blood pressure, as the leading cause of cardiovascular 
mortality. An elevated arterial pressure is probably the most 
important public health problem in developed countries.[1] It is 
common, asymptomatic readily detectable and easily treatable, 
and if untreated, often leads to complications. Although our 
understanding of the pathophysiology of elevated arterial 
pressure has increased, in 90 to 95% of cases the etiology is still 
largely unknown. As a consequence, in most cases hypertension 
is treated non-specifically, resulting in the large number of 
minor side effects and relatively high non-compliance rate. The 
ratio of hypertension frequency in women versus men increases 
from 0.6 to 0.7 at age 30 to 1.1 to 1.2 at age 65.[1]

Dentists have a rare opportunity to detect cases of 
hypertension. It is a professional responsibility of a dental 

clinician to inform the patient of their hypertensive state 
and to offer medical advice, including appropriate referrals. 
There are no recognized oral manifestations of hypertension 
but antihypertensive drugs can often cause side-effects, such 
as xerostomia, gingival overgrowth, salivary gland swelling 
or pain, lichenoid drug reactions, erythema multiforme, taste 
sense alteration, and parasthesia.[2]

Dental disease has often oral manifestation of acute, chronic, 
and systemic disease. Studies have indicated that, afflictions 
such as heart disease, diabetes, stroke, hypertension, multiple 
sclerosis, and HIV/AIDS often can be discovered during a 
routine visit to the dentist.[3]

Periodontitis is one of the most chronic infectious diseases. The 
mouth is an ideal breeding area for bacteria and those affected 
by periodontal disease are at increased risk, for potentially 
fatal bacteria entering the bloodstream via infected oral tissue. 
Those suffering from periodontitis are highly susceptible to 
major health issues such as premature births and low birth-
weight babies, cancer, anorexia, vascular and heart disease 
including that caused by the introduction of germs that attack 
the heart’s mitral valve.[3,4]

Periodontal disease in an expectant mother has been identified 
as one of the signs that an infant will be born prematurely or 
at a low birth weight. People with periodontal disease may be 
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at greater risk of heart attack or stroke. Recent studies have 
shown that the inflammatory effects of periodontal disease 
help to promote blood clot formation in arteries.

This clinical study was aimed an investigation the effect or 
oral manifestations in hypertensive patients. 

MATERIALS AND METHODS

The study sample consisted of 465 known hypertensive 
patients, between the age group of 20-80 years of which 250 
patients were males and 215 were females. About 105 were 
between the age group of 1-40 years, 136 in 41-50 years, 110 
in 51-60 years, and 114 in 60 or above of age, all patients were 
from different socio-economic status. Patients were examined 
clinically using a mouth mirror, probe, Williams’s periodontal 
probe to check the periodontal pockets, Russell’s periodontal 
index was used to estimate the gingival and periodontal health 
and further histopathological examination for mucosal changes 
was also carried out [Figure 1]. All the patients included in the 
study were known hypertensive patients and who were under 
the medication of the antihypertensive drugs.

Oral changes mainly observed were gingivitis, periodontitis, 
Lichenoid reactions, and hypo salivation and facial nerve 
paralysis. Gingivitis and periodontitis were confirmed from 
patients Russell’s periodontal index, and hypo salivation was 
noted by asking questions to the patients regarding symptoms 
[Figures 2 and 3].[3]

RESULTS

From the data recorded it was evident that majority of the 
hypertensive patients examined during the course of study 
belonged to the age group of 41-50 years.

Around 79.14% of the patients under study presented with 
Russell’s periodontal index score ranging from 2- 4.9. 85.38% 
of patients presented with gingival bleeding on probing 
and were characterized by redness of the marginal gingiva. 
16.99% of patients presented with hypo salivation. 4.5% of 
the total patients presented with lichenoid reactions and they 
were characterized by linear striations occurring on the buccal 
mucosa. 1.2% of patients presented with facial nerve paralysis 
and 16.9% patients presented with gingival enlargement 
characterized by firm nodular gingival overgrowth seen on 
both buccal and facial and lingual or palatal aspects of the 
marginal gingival [Figure 4].

The risk factors for old men and women to develop 
hypertension were 90%, among those who survived to ages 
65 to 89 years. Systolic BP elevations were found in 87% of 
hypertensive men and 93% of hypertensive women, as they 
were examined for their hypertension during this study. This 
was compatible with our study. 

DISCUSSION

Hypertension (HTN) or high blood pressure, sometimes 
arterial hypertension, is a chronic medical condition in which 
the blood pressure in the arteries is elevated. This requires the 
heart to work harder than normal to circulate blood through 
the blood vessels.

Figure 1: Gingival enlargements in hypertensive patients

Figure 2: Lichenoid reactions seen in a hypertensive patient

Figure 3: Facial paralysis seen in malignant hypertensive patient
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Gingival bleeding was one of the common clinical features 
seen in hypertensive patients. Patients showed the Russell’s 
periodontal index score of 0.3-0.9. In a study by Mailboridin 
et al[4] wherein the Russell’s index was show to be 2.0-4.9 
with 79.14% of the patients presented with the symptoms 
of periodontitis, was similar to the results of the this 
present study. Mailboridin et al studied the Micro lympho 
hemocirculatory bed and leucocytogram of gingival tissue 
by the light microscopy in patients with chronic periodontitis 
having normal and high arterial blood pressure. In most 
cases of arterial hypertension the gingival mucous was 
characterized by widening of lymphatic vessels and interstitial 
spaces. In cases of arterial hypertension combination 
with inflammatory reaction the tendency for widening of 
lymphatic vessels and interstitial spaces persisted compared 
with cases of normal blood pressure. It testifies to high 
probability of lymphogenic generalization of inflammation. 
Besides, in cases of inflammatory gingival pathology in 
arterial hypertension the absolute neutrophil number was 
significantly higher showing for more acute inflammatory 
process and greater volume of tissue involvement. Thus, 
concluding that the increased periodontitis in hypertensive 
patients could probably attributed as one of the manifestation 
of hypertension.[4] Similar findings were mentioned by 
Holmlund et al.[5] 

Hypo salivation was also found as one of the clinical 
manifestations in hypertensive patients. This hypo salivation 
was related to the sustained increase in both systolic as well as 
diastolic blood pressure and also in patients who were under 
antihypertensive medication especially with diuretics. There 
will be decrease in the unstipulated saliva. The results of this 
study, 16.99% (79) patients who were under medication with 
diuretics presented hypo salivation. These results were similar 
to the studies of Tenovuo et al[6] and Glick et al.[7] 

Lichen planus like lesions or lichenoid reactions are white 
lesions characterized by linear striations occurring on the 

buccal mucosa.[8] They are seen bilaterally and usually in the 
posterior regions. These are sometimes seen in hypertensive 
patients as a manifestation secondary to the use of the drug 
or medication. The most common drugs causing this side 
effect are the ACE inhibitor drugs especially the captopril. 
They are characterized by acanthosis, basal cell degeneration, 
hyperparakeratosis, numerous chronic inflammatory cell 
infiltrate throughout the connective tissue especially the 
plasma cells and histiocytes. The results of this study showed 
21 patients with lichenoid reactions. The results were similar 
to the studies of Mandys et al,[9] but this study results did 
not correlate with the studies of Christensen et al[8] as their 
investigation did not support the hypothesis of relationship 
between lichen planus and hypertension.

Facial nerve paralysis in hypertension is because of edema 
or hemorrhage in the facial canal, but the exact etiology is 
unknown. Usually facial nerve paralysis is seen in patients 
with malignant hypertension. It is characterized by the 
sustained increase in systolic blood pressure ≥ 200 mm HG 
and/or sustained increase in diastolic blood pressure ≥ 120 
mm HG. But it is more significant in patients with increased 
diastolic blood pressure rather than increase in systolic blood 
pressure. Facial nerve paralysis was assessed clinically by 
paralysis of facial musculature, drooling of saliva from the 
corner of the mouth, loss of wrinkles on the forehead with 
expressionless appearance, inability to blow, inability to close 
the eyes and continuous rolling of tears. The results of this 
present study were similar to the study results of Margabanthu 
et al, Ellis et al.[10] 

Gingival enlargement is also one of the most common clinical 
finding in patients with ypertension taking anti-hypertensive 
medication especially calcium channel blockers. Gingival 
enlargements appear clinically as firm nodules of gingival 
overgrowth seen on either buccal or facial aspects and lingual 
or palatal aspects of the marginal gingiva. Sometimes they 
may even the entire crown causing difficulty in eating. The 
drugs, which cause the gingival enlargement are amlodipine, 
nifedipine. 

The results of this study showed that 79 patients with 
gingival enlargement who were under either amlodipine or 
nifedipine therapy. These results were not significant to the 
studies of Lawrence et al,[11] and Lafzi et al and Barclay 
et al.[12,13]

CONCLUSIONS

The study concluded that there is association between 
hypertension and gingival/periodontal pathology. But the 
finding failed to assess whether the periodontitis is due to 
the hypertension per se or not. The mucosal changes were 
mainly due to the anti-hypertensive drugs. There was some 
group of people showing increased incidence of dental 
caries, this may be correlated with the hypo salivation 

Figure 4: Oral manifestations observed in the clinical observed 
patients
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in patients who were under anti-hypertensive therapy. 
Facial nerve paralysis was associated with the malignant 
hypertension.

This study concludes the need to do further studies on the 
relation between hypertension and periodontitis, the relation 
between hypertension and facial nerve paralysis.
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ANNEXURE 1

An affirmative response to at least one of the five following questions about symptoms was shown to correlate with a decrease 
in saliva:
1. Does your mouth usually feel dry?
2. Does your mouth feel dry when eating a meal?
3. Do you have difficulty swallowing dry foods?
4. Do you sip liquids to aid in swallowing dry foods?
5. Is the amount of saliva in your mouth too little most of the time, or don’t you notice it?

ANNEXURE 2

Definations

Xerostomia, also known as dry mouth, is marked by a significant reduction in the secretion of saliva

Erythema multiforme is a skin condition of unknown cause, possibly mediated by deposition of immune complex (mostly IgM) 
in the superficial microvasculature of the skin and oral mucous membrane that usually follows an infection or drug exposure. 
It is a common disorder, with peak incidence in the second and third decades of life.

AIDS A severe immunological disorder caused by the retrovirus HIV, resulting in a defect in cell-mediated immune response 
that is manifested by increased susceptibility to opportunistic infections and to certain rare cancers, especially Kaposi’s sarcoma. 
It is transmitted primarily by exposure to contaminated body fluids, especially blood and semen. 

Multiple sclerosis A chronic autoimmune disease of the central nervous system in which gradual destruction of myelin occurs 
in patches throughout the brain or spinal cord or both, interfering with the nerve pathways and causing muscular weakness, loss 
of coordination, and speech and visual disturbances.
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Hypo salivation Abnormally reduced salivation

Facial nerve paralysis is a common problem that involves the paralysis of any structures innervated by the facial nerve. The 
pathway of the facial nerve is long and relatively convoluted, and so there are a number of causes that may result in facial nerve 
paralysis.[1] The most common is Bell’s palsy, an idiopathic disease that may only be diagnosed by exclusion.

Lichen planus A dermatologic disease of unknown etiology that also occurs in the mouth, on the tongue, or on the lips as smooth 
lacy networks of white lines or, less commonly, as white patches that may become ulcerative.

Acanthosis Any thickening of the prickle-cell layer of the epidermis; associated with many skin diseases. 

ANNEXURE 3

Medications used in the treatment of hypertension and its side effects

Drugs Introduction Uses Adverse effects Oral manifestation
I. ACE inhibitors

a)  Captopril
b)  Enalopril
c)  Lisinopril
d)  Perindopril
e)  Ramipril

•   They are the 1st choice of 
drugs

•  Dose range 2.5 – 10 mg/
day/equivalent

•  When used alone controls 
B.P. in 50% of patients

•  When used with diuretics / 
β. Blockers extend the 
efficiency to 90%

•  Hypertension
•  Congestive heart 

failure
•  Prophylaxis in high 

cardiovascular risk 
subjects

•  Diabetic 
nephropathy

•  Scleroderma crisis

•  Hypertension
•  Hyperkalaemia
•  Cough
•  Dysgeusia
•  Fetal growth retardation
•  Headache, dizziness
•  Granulocyte
•  Proteinuria

•  Rashes
•  Urticaria
•  Angioedema

II. Angiotensin 
antagonist

a)  Losartan
b)  Landesartan
c)  Irbesartan

•  Competitive antagonist of 
angiotensin II receptor

•  They do not interfere with 
degradation of bradykinin

•  They cause complete 
inhibition of AT receptors

•  They result in indirect AT2 
receptors activation 

•  Hypertension
•  Portal hypertension 

due to cirrhosis of 
liver

•  Hypotension
•  Hyperkalaemia
•  Head ache, dizziness
•  Fetopathic potential (fetal 

growth retardation )

•  Angioedema (Rare)

III. Calcium Channel 
Blockers

a)  Verapamil
b)  Diltiazim
c)  Nefedipine
d)  Felodipine
e)  Amlodipine
f)  Nitrindipine 

•  1st line of antihypertensive 
drugs

•  Lower B.P. by decreasing 
peripheral resistance 
without compromising 
cardiac output.

•  They cause 
a)  Smooth muscle ralaxation 

and
b)  Negative chronotropic. 

Ionotropic action on heart.
•  Smooth depolarize by 

inward ca+ movement 
through voltage sensitive 
channel.

•  The cations trigger the 
release of more ca+² from 
the intracellular stores 
and together bring about 
excitation – contraction 
coupling through 
phosphorylation of myosin 
light chain.

•  Angina pectoris
•  Hypertension
•  Arrhythmias
•  Hypertrophic 

cardiomyopathy
•  Nifedipine is an 

alternate drug for 
premature labour

•  Nausea
•  Constipation
•  Bradycardia
•  Flushing 
•  Headache
•  Ankle edema Specially 

with nifedine and 
amlodipine

•  Gingival enlargement

Continued...
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ANNEXURE 3 - Continue
Drugs Introduction Uses Adverse effects Oral manifestation
IV. Diuretics

a)  Hydrochlorthiazides
b)  Chlorthalidone
c)  Furosemide
d)  Spiranolactone
e)  Triamterine
f)  Amloride

•  Standard antihypertensive 
drugs over the part 4 decades

•  Have weak carbonic anhydrase 
inhibitory and increase HCO3 
execration

•  Action is independent of acid – 
base balance of body

•  Edema
•  Acute pulmonary 

edema
•  Cerebral edema
•  Forced diuresis 

diseases
•  Hypertension
•  Hypocalcaemia
•  Renal calcium 

stones
•  Diabetes insipedus 

•  Hypokalaemia
•  Acute saline depletion
•  Dilutional hyponetremia
•  GIT and CNS 

disturbance
•  Hearing loss
•  Hyperuricaemia
•  Hyperglycemia
•  Hyperlipidemia
•  Hypercalcaemia
•  Magnesium depletion

•  Xerostomia 
•  Allergic manifestation

V. β. Adrenergic 
Blockers

a)  Propranolol
b)  Metoprolol
c)  Atenolol 

•  They are mild anti 
hypertensive

•  Usually given in combination 
with other drugs

•  Their hypotensive action 
develops on 1 – 3 weeks and is 
well sustained.

•  β – blockers continue to 
be the 1st choice of drugs 
recommended by JNC VI and 
WHO ISH specially for ypung 
obese hypertensives

•  Hypertension
•  Angina Pectoris
•  Cardiac arrhythmias
•  Myocardial 

infarction
•  Congestive heart 

failure
•  Dissecting aortic 

aneuryism
•  Pheochromocytoma
•  Glaucoma 

•  Accentuates myocardial 
insufficiency

•  Braydchardia
•  Precipitates bronchial 

asthma

VI. β and α adrenergic 
blockers

a)  Labatolol 
b)  Carvedilol

•  Reduces total peripheral 
resistance and acts faster than 
pure β – blockers

•  On chronic therapy its 
antihypertensive efficacy is 
similar to methyldopa

•  Hypertension 

VII. α. Adrenergic 
blockers

a)  Prazocin
b)  Terazosin
c)  Doxazosin
d)  Phentolamine 

•  Dilates both resistance and 
capacitance vessels

•  Reduces total peripheral 
resistance and mean B.P. with 
only slight decrease in venous 
return and cardiac output

•  Postural hypotension and 
fainting may seen in the 
beginning – called first dose 
effect

•  For this always start at low 
dose ( 0.5mg ) given at bed 
time and gradually increased 
with twice daily administration

•  Pheochromocytoma
•  Hypertension
•  Secondary shock
•  Peripheral vascular 

disease
•  Congestive heart 

failure
•  Benign hypertrophy 

of prostrate 
•  Migraine 

•  Postural hypotension
•  Head ache
•  Drowsiness
•  Weakness
•  Palpitation 
•  Nasal blockade
•  Blurred vision
•  Impaired ejaculation

•  Dryness of mouth

VIII. Central 
symphatholytics
a)  Clonidine
b)  Methyldopa

•  It is an imidazole derivative 
related to α – adrenergic 
agonist having complex 
actions.

•  Their major homodynamic 
effect result from stimulation 
of α2A receptors present 
mainly post junctionally in 
medulla.

•  This causes decreased 
sympathetic outflow

•  Hence leads to fall in B.P. and 
bradycardia

•  Hypertension •  Sedation
•  Mental depression
•  Constipation
•  Impotence
•  Bradycardia
•  Hypersensitivity 

reactions

•  Dryness of mouth

Continued...
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ANNEXURE 3 - Continue
Drugs Introduction Uses Adverse effects Oral manifestation
VIII. Central 
symphatholytics

a)  Clonidine
b)  Methyldopa

•  It is an imidazole derivative 
related to α – adrenergic 
agonist having complex 
actions.

•  Their major homodynamic 
effect result from 
stimulation of α2A 
receptors present mainly 
post junctionally in 
medulla.

•  This causes decreased 
sympathetic outflow

•  Hence leads to fall in B.P. 
and bradycardia

•  Hypertension •  Sedation
•  Mental depression
•  Constipation
•  Impotence
•  Bradycardia
•  Hypersensitivity 

reactions

•  Dryness of mouth

IX. Vasodilators
a)  Hydralazine
b)  Minoxidil
c)  Diazoxide
d)  Sodium 

nitroprusside

•  Acting arteriolar 
vasodilator

•  Reduces total peripheral 
resistance

•  Reduces diastolic B.P. than 
systolic

•  Reflex compensatory 
mechanism are worked.

•  Hypertension •  Facial flushing
•  Throbbing headache
•  Dizziness
•  Palpitation
•  Nasal stuffiness
•  Fluid retention
•  Edema
•  Precipitate of angina and 

M.I.
•  Rheumatoid arthritis 

Lesions

•  Lupus erythemmatosus


