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Abstract

Dental implant surgery has developed into a widely used procedure for dental rehabilitation
and is a secure and predictable procedure. Local and systemic factors can result in higher failure
rates. Hypertension is a chronic disease that goes in with atherosclerosis, and coronary artery
disease which causes multifarious side effects. Hypertension as a relative contraindication for
implant surgery is controversially discussed. Because the number of patients suffering from
hypertension increases, therefore more hypertensive patients demanding implant procedures.
We also conclude that patients with poorly controlled blood pressure suffer from impaired
osseointegration, elevated risk of peri-implantitis, and a higher level of implant failure. The
influence of the disease is not fully clear. The supportive administration of antibiotics and
chlorohexidine seems to improve implant success. When hypertension is under well control,
implant procedures are safe and predictable with a complication rate similar to that of healthy

patients.
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INTRODUCTION

Dental implants are one of the most common
recent advances for the replacement of missing
teeth. It is not necessary that only osseointegrated
dental implants showed a successful result. There
are also many secondary reasons for the failure
of osseointegrated dental implants due to the
presence of some overloaded infection and certain
systemic conditions are also responsible like type-
2 Diabetes Mellitus, Hypertension etc.! Also, it has
been evaluated that the main predictors for implant
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success are the quantity and quality of bone, the
patient’s age, the dentist’s experience, location of
implant placement, length of the implant, axial
loading, and oral hygiene maintenance. Some
patients want to receive dental implant prostheses,
they often suffered from physical and mental
stress after undergoing the surgical procedure.
In some situations, we can reduce such kinds of
problems by giving them an appropriate amount
of anesthesia. Physical stress and mental problems
are also the situations that cause an elevation in the
blood pressure of a patient because of an increase
in the level of uneasiness and a lot of fear when
surgical procedures are carried out.>® The problem
of patients” “white coat” response of higher in office
blood pressure readings than ambulatory (out-of-
office) readings is common. The “white coat” effect
can lead to dentists referring patients for possible
hypertension and to their physicians treating them
for high blood pressure.*> The success and survival
rate of dental implants were limited in medically
compromised patients.” Carrying out dental
procedures on patients with cardiovascular disease
can lead to difficulties. The potential problems
that a dental practitioner is likely to encounter
will be considered under the following headings®:
Hypertension, Ischaemic heart disease, Valvular
heart disease, Dysrhythmias and pacemakers,
Anticoagulants, = Congenital  heart disease,
Cardioactive drugs and vasoconstrictor therapy.

All these systemic conditions cause a negative
influence on the osseointegrated implants and
principally affect the treatment outcome.” Mainly
Primary predictors of implant failure are poor bone
quality, chronic periodontitis, systemic diseases,
smoking, unresolved caries or infection, advanced
age, implant location, short implants, acentric
loading, an inadequate number of implants,
parafunctional habits, and absence/loss of implant
integration with hard and soft tissues. Inappropriate
prosthesis design also may contribute to implant
failure. Some expertise groups have also elicited a
strong correlation between hypertension and dental
implant surgery.”’ Also, it has been notified that
endogenous adrenaline level increases in painful
treatment conditions which causes a sharp rise in
average systolic as well as diastolic blood pressure
during painful dental implant treatment."*2

Some studies showed that if a patient is
on antihypertensive medications it may be
associated with an increase in the survival rate
of Osseointegrated dental implants.”® Some other
factors such as oral hygiene, age, smoking, quality of
bone, systemic diseases, the persistence of infection,

and implant maintenance have been previously
considered as the main determinant for the success
or failure of implant.* On the other hand, dentistry
has also played an important role in the detection
of patients with hypertension. Many patients found
to have high blood pressure at or beyond defined
levels should be referred for a medical diagnosis
and indicated treatment. Once the hypertension
condition is wunder control, oral and dental
evaluationand treatment can be initiated. Beginning
in 1976, the percentage of the general population
in the united states with undetected hypertension
declined steadily. However, this decline reversed,
beginning in 1994. In addition, fewer than 50% of
the patients who are aware of their hypertension
have it medically under control. Thus, a significant
number of patients with undetected high blood
pressure or uncontrolled hypertension today are
seeking dental treatment. These patients are at high
risk for significant complications such as stroke,
heart disease, kidney disease, and retinal disease.
Those with very high blood pressure are at great
risk for acute medical problems when receiving
dental treatment. For those reasons, dentistry must
continue to emphasize the detection and referral
of patients with high blood pressure. In addition,
an increased number of medically compromised
patients are seeking dental treatment who should
have their blood pressure monitored during the
more stressful dental procedures, such as oral
surgery, periodontal surgery, and placement of
dental implants. This article reviews the recent
advances in the dental and medical management of
hypertension and its influence on dental implants.

Hypertension and Dental Implant Failure

Hypertension is a chronic medical condition
in which the blood pressure in the arteries is
elevated. The globally main cause of morbidity
is  cardiovascular  diseases. = Hypertension,
atherosclerosis, and coronary artery disease
are some common cardiovascular diseases.'>'®
Cardiovascular diseases result in decreased blood
flow which compromises the process of healing
and osseointegration and leads to a reduction in the
supply of oxygen and nutrients to tissues causing
a reduction of fibroblast activity, capillary growth,
collagen synthesis, and macrophages action
promoting infections because of hypoxia, so normal
healing of fractured bone appears as well."” Diabetes
mellitus and hypertension are common diseases
that coexist in the community at a greater incidence
rate.”® In several populations, hypertension is twice
common in diabetic individuals as in those who

Indian Journal of Dental Education, Volume 16 Number 3, July - September 2023



Manisha Verma, Mohammad Abdurrahman Khan, Anjani Kumar Pathak, ef al./Effect of Hypertension and 139
Anti-Hypertensive Drugs on Dental Implants: A Review Article

do not have diabetes.”® In the case of implant
surgery, these two conditions might interfere
with bone formation and also be deleterious to the
survival of dental implants. Dental implants are
the most significant alternative for the treatment
of partial as well as complete edentulism.! It
has been proven that dental implants are widely
used for rehabilitation procedures.>* Local and
systemic factors both showed a greater impact on
the osseointegration process. Hypertension is also
one of the common serious situations for patients
who are undergoing implant surgery.** At 60 years
of age, the prevalence rate of hypertensive patient
become 66% as more than half of them is taking
antihypertensive medication.” Anti-hypertensive
drugs play a significant role in bone remodeling and
bone formation which is affiliated with decreased
risk of bone breakage.?® But those patients who are
suffering from cardiac diseases having high blood
pressure mostly leads to increased bone loss.?”
This may be because hypertension is associated
with abnormal calcium metabolism, including an
increase in urinary calcium excretion.®® Moreover,
even though history of periodontal disease has
been associated with peri implant bone loss, still
it has not been proven to be a risk factor of dental
implant failure in literature. For osseointegration of
dental implants, bone formation is very important
because it is a physiological process that resembles
bone fracture healing.? It has been approved that
anti hypertensive drug shows a positive effect on
bone, particularly in bone metabolism, and the
formation of bone, promotes the healing process.
% It sustains the alveolar bone microstructure and
increases bone density and bone mass.” Khadivi
et al' investigated on retrospective analysis in
patients with cardiovascular disease involving
246 patients with initial osseointegration and 39
patient with an interest in cardiovascular disease.
Their retrospective study demonstrated 13% failure
in both the cardiovascular disease and control
groups. Van Steenberg, et al*? researched and
found no relation in patient with non-contributory
cardiovascular disease, such as angina, heart valve
anomalies, and arrhythmia and between early
implant failure and cardiovascular disease. Studies
with implants in function are needed, but it appears
that cardiovascular disease does not diminish initial
implant survival.

Anti-hypertensive Drug’s and Survival of Osseo
integrated Dental Immplants

Antihypertensive drugs in general are beneficial
for bone formation and remodelling, and are
associated with lower risk of bone fractures.

The prevalence of hypertension is increasing in
individuals older than 60 years in developed
countries. Patients with hypertension also require
dental implant therapy. Thus, the influence of anti
hypertensive medications on peri implant tissue
has been of great interest. Wu et al. conducted
a retrospective cohort study on 728 patients
that assessed the influence of antihypertensive
medications on implant survival rates.® As
osseointegration is influenced by bone metabolism.
Antihypertensive medications, such as beta-
blockers, thiazide diuretics, angiotensin converting
enzyme (ACE) inhibitors, and the angiotensin II
receptor blockers (ARBs), are the most commonly
prescribed drugs for people suffering from high
blood pressure® Beta-blockers act by blocking the
beta-2 receptor in the sympathetic nervous system
resulting in a decrease in blood pressure*; thiazide
diuretics control hypertension by blocking the
thiazide sensitive Na-Clsymporter and inhibiting
reabsorption of sodium and chloride ions from the
distal convoluted tubules in the kidneys®; and ACE
inhibitors and ARBs block the renin-angiotensin
system to reduce blood pressure.* In addition to
these effects, antihypertensive drugs also have
an effect on bone, especially in bone formation,
metabolism, and healing.*** Bone metabolism is
regulated at three levels: by osteoblast osteoclast
interaction, by the immune system, and by the
central nervous system.* Osseointegrated medical
devices, such as titanium implants, can create a
firm and lasting connection with the recipient
bone.* Treatment of edentulous patients with
osseointegrated dental implants is a reliable
choice and a routine treatment modality with
long term success.”’ Bone formation is extremely
important for osseointegrated dental implants
because osseointegration follows a physiological
process that resembles bone fracture healing, and
is strongly influenced by bone metabolic activity.*!
As anti hypertensive drugs affect bone formation
and remodeling, our hypothesis was that anti
hypertensive drugs might have an impact on
implant osseointegration, and subsequently on
implant survival rate.

Antihypertensive Drugs and Implant Failure

Many studies were confirmed that the present
study showed the use of antihypertensive
drugs was associated with a high survival
rate of Osseointegrated dental implants. This
can be explained by the relationship between
antihypertensive drugs and bone metabolism.?”
Most antihypertensive drugs including beta-
blockers, thiazide diuretics, ACE inhibitors, and
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ARBs that was scheduled 1 week before implant
placement and have positive effects on bone
health.*? These drugs only represent 18% of the
antihypertensive drugs prescription in the province
of New Brunswick.®

Beta-Blockers: Beta-blockers are among the most
widely used for the treatment of hypertension.
These drugs exert their effect on blood pressure
by inhibiting the sympathetic beta-adrenergic
receptors. The beta-adrenergic receptors, especially
beta-2 receptors, are expressed in bone cells, and
their activity induces bone resorption and decreases
bone formation.* Therefore, beta-blockers have
been shown to have beneficial effects on bone
structure, metabolism, and healing.?’

Thiazide Diuretics: Thiazide diuretics inhibit the
thiazide sensitive sodium chloride cotransporter
(NCC) in the distal tubules of the kidney, reducing
renal calcium excretion and subsequently
enhancing calcium uptake.* Thiazide diuretics
may have a direct positive effect on bone mineral
density (BMD) by acting on the proliferation and
the differentiation of osteoblasts.*

ACE Inhibitors and ARBs: ACE inhibitors and
ARBs are widely used antihypertensive drugs.
They target the renin-angiotensin-aldosterone
system (RAAS) which plays a crucial role in blood
pressure control. RAAS operates systemically and
locally in several tissues including bone.*” ACE
inhibitors and ARBs inhibit the activity of ACE
and then affect bone metabolism.*® Hypertensive
medication that they receive has side effects such
as xerostomia, consecutive fungal infections of the
mouth (i.e, Candidiasis), calcium blockers also
used as anti-hypertensive medication, produce
gingival hyperplasia, erythema, and ulcers both in
the natural dentition and around dental implants.*

Dental management of patient who are unaware
of their High Blood Pressure

The detection of the patient who is hypertensive
is important from several aspects. Significant
complications of hypertension can be avoided or
minimized by early detection and treatment. From
a dental standpoint, potential life-threatening
complications can be prevented by not performing
dental treatment for patients at risk because of
severe uncontrolled hypertension. Data from 1976
to 1980 showed a 49% rate of patients unaware of
their high blood pressure.” By 1988 to 1991 the
number of individuals unaware of their high blood
pressure was reduced to 27%. However, of great
concern is that this reduction trend of the number
of people unaware of their high blood pressure was

reversed from 1991 to 1994, showing that 32% of
the people surveyed were unaware of their high
blood pressure.” It is clear that much work remains
to be done in the screening for hypertension and
the education of the general population concerning
the significance of high blood pressure and the
importance of its treatment. With about one third of
all adult patients with hypertension being unaware
of their condition, we must continue to screen our
dental patients for high blood pressure.

Recent Advances
Management

in High Blood Pressure

The Sixth Report of the Joint National Committee
on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure® was published
in 1997. This document provides guidelines for the
management of hypertension developed by experts
in the field.

Alvarez et al’* reported on the significance of
selected risk factors in the development of high
blood pressure over a short period in the Cienfuegos
Global Project. It was shown that age, sex (male),
and ethnicity (black race) were major risk factors
for the development of high blood pressure over 2
years.

Beilin et al? found that various lifestyle
factors are critical determinants of blood pressure
levels operating against a background of genetic
susceptibility.

Chrysant et al® conclude their review by stating,
“Whether dietary sodium reduction should be
recommended for the general population remains
questionable because of marginal benefit and
the suggestion of possible deleterious effects on
cardiovascular outcomes independent of blood
pressure.” The most recent studies have shown only
modest decreases in blood pressure with sodium
reduction. However, clinical evidence shows that
sodium is related to target organ damage, such as
left ventricular hypertrophy and renal disease.

Rahn et al** reviewed the role of the sympathetic
nervous system in essential hypertension. They
concluded that the available data show that
sympathetic activation is a specific feature of
essential hypertension and that it may play a
pathogenic role in this disease.

Various Reviews on the Success Rate of Dental
implants

The purpose of this review was to evaluate the
impact of systemic disease i.e., hypertension or
medications used to treat it, on the success of dental
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implant therapy. The high prevalence of cardiac
disease in the population, particularly ischaemic
heart disease, makes it the most common medical
problem encountered in dental practice.”® In the
present study, dental implant insertion, an oral
surgical procedure, was used to evaluate the effect
of anxiety on patients” ability to process relevant
information under a stressful clinical situation.”

Patients demonstrate physiological stress during
dental implant surgery. Local anesthesia activates
the adrenal cortex to produce cortisol. It is known
that cortisol affects blood pressure during implant
surgery. Osseointegration of dental implants has
been largely improved during the last 50 years in a
series of three break throughs. First, in the 1960s, the
unique property of titanium for osseointegration
was discovered®; second, in the 1980s, it was found
that surface treatment of implants had important
benefits on dental implant osseointegration and
survival®®; third, in the 1990s and 2000s, topical
use of drugs and growth factors, such as BMP-2
(Bone morphogenetic proteins-2)* or melatonin,®
was found to improve osseointegration. However,
to our knowledge, this could be the first study
showing that the systemic use of medication could
also improve the survival rate of dental implants.
This study might open the door for future systemic
pharmacological treatments to improve implant
success According to Martin S Greenberg 2000
detection of hypertensive patients is important
from several aspects. Significant complications of
hypertension can be avoided or minimized by early
detection and treatment. From a dental standpoint,
potentially life-threatening complications can be
prevented by not performing dental treatment
for patients at risk because of severe uncontrolled
hypertension. Peacock and Carson® found that
over half the patients attending a periodontal
clinic had a significant medical history, with
drug allergies and cardiovascular disorders being
predominant. Dental implants are in the bone
and do not have any effect on bone integration.
However, blood pressure and medications are
taken to manage harmful situations for patients
who have not properly addressed their, condition
with their, treating dentists. Vaishnavi Devi. B,
Priyalochan Gajendran 2021%° also constituted
those cardiovascular diseases may compromise
the osseointegration and healing process due to
decreased blood flow which reduces the supply
of nutrients and oxygen to the tissues causing a
reduction of fibroblast activity, collagen synthesis,
capillary growth, and macrophage actions favoring
infections. Whereas on the other hand Debby
Hwang, DMD, and Hom-Lay Wong in 2007%

said that certain systemic conditions and habits
such as hypertension, atherosclerosis, vascular
stenosis, coronary artery diseases, and Congestive
Heart Failure may impair the healing process,
which depends on the oxygen supply delivered
by normal blood flow, this impairment leads to
tissue hypoxia and results in necrosis of bone
due to which chances of infection increases. Some
hypothesis about blood pressure was given by Moy
Pk, Medina D, Shetty V, Aghalou TL 2005% proven
high risk of failure in patients with uncontrolled
blood pressure is related to the possibility that the
impaired blood supply and the consequent hypoxia
may negatively affect the healing process of bone
around implants. Epinephrine used along with
local anaesthesia have more intense effects on the
heart when they are combined with non-selective
beta-blockers can result in a rapid increase in blood
pressure which was advocated by Chappuis et al
2018 and Silverstein LH et al 1995.°° Wuxi, Abedella
K et al 2016% introduced a cohort study that was
associated with implant failure and hypertension.
But C. Scully, ] Hobkirk, and P.D Dios 2007
found no evidence that cardiac disorders of any
kind are contraindicated for dental implants only,
medical consent should be taken first if the patient
is suffering from any associated disorders such as
hypertension, cardiac failure, bleeding tendency,
ischaemic heart diseases or any risk of infective
endocarditis. Daisuke Ueno et al 2012% also
favor it and have proven that L.V sedation using
midazolam and propofol reduces hypertensive
risk during implant surgery. Nevertheless, care
should be taken especially in older hypertensive
patients and in hypertensive patients on ARBs or
ARB+CCBs. Taguchi I et al 20117° also suggested
sedation with midazolam before implant surgery
to better stabilize hemodynamics and reduce stress.
Recent animal studies involving antihypertensive
medications and implants have shown that the bone
implant contact percentage and peri-implant bone
tissue volume of rats are significantly increased
by propranolol, a non-selective beta-blocker.”
On the other hand, also concluded in a cohort
study that, the survival rate of dental implants in
patients with antihypertensive therapy, was higher
in comparison to non-users.”? A dental implant
Procedure is a treatment of choice for missing
teeth but Diabetes, hypothyroidism, CVS, etc.,
have a negative influence on the success of dental
implants.”

The implant procedure failure rates may tend
to increase without proper metabolic control in
diabetic patients. It has also been proved that the
patients with controlled hypertension do not pose
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a higher risk of implant failure and have similar
success rates as that of non-hypertensive patients.”
Although we could find no evidence, that cardiac
disorders of any kind are a contraindication for
dental implant therapy, it is important to consider
problems that are associated with hypertension,
cardiac failure, bleeding disorders, ischaemic
heart disease, or any risk of infective endocarditis.
Such patients with cardiac disorders may not be
considered a good risk group, and medical advice
should be taken first for undergoing any kind of
surgical procedure.

CONCLUSION

Dental treatment mostly carried out under
local anesthesia has excellent safety records with
or without sedation. Many dental patients with
undetected or poorly controlled hypertension
will be benefitted greatly if their hypertension is
detected and they are referred for diagnosis and
effective medical treatment of their condition.
Whereas, Cardiac diseases increasingly becoming
the most common cause of morbidity and
mortality in our elderly population. Preferably
morning appointments are considered for dental
treatment because we have more time to take
effective measures if any peri-treatment problems
occur and there is less time for the patient to
become anxious. To alleviate anxiety and effective
analgesia it is important to consider premedication
for stress reduction. Every effort should be made
to keep procedures time down to a minimum, and
treatment should be terminated early if the patient
becomes overly anxious. Local anesthetics are given
the potential problems and impregnated gingival
displacement cords should be avoided in those
with hypertension and ischemic heart disease.

Good communication forms the basis of safe
care. The influence of high blood pressure remains
controversial for long-term dental implants. So, in
future outcomes more investigations needed to be
done for clarifying the role of high blood pressure
on dental implant therapy and also it is important
for the dentists to be aware of hypertension in
relation to the practice of dentistry.
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