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The impact of cardiovascular drugs on the efficacy of local anesthesia
in dentistry

Marko J. Milosavljevic, Slobodan M. Jankovic®

Background and Aim. Drugs used chronically by patients with diseases of the cardiovascular system (group C of
the ATC classification) may act on adrenergic receptors and/or certain ion channels, which gives them the potential to
interact with the action of local dental anesthetics. The aim of the study was to investigate the effect of systemically
administered chronic cardiovascular medication (oral route) on the efficacy of intraoral local anesthesia in patients
with diseases of the cardiovascular system.

Patients and Methods. This was a prospective cohort study which analyzed the efficacy of local terminal anesthe-
sia (onset of anesthesia, duration anesthetized area) in the upper jaw of 70 patients: 40 patients on medication for
cardiovascular system disorders and 30 patients who were not using these drugs (the control group). The following
cardiovascular drugs were used: beta blockers, angiotensin converting enzyme inhibitors, calcium channel blockers,
vasodilatators, diuretics, angiotensin receptor blockers, antiarrhythmics, statins and alfa blockers.

Results. The onset of anesthesia on the vestibular side was faster in those taking cardiovascular drugs (40.50+19.87 s)
than the control patients (58.93+31.07 s; P = 0.004) and duration of anesthesia on this side was shorter. Although the
difference was not significant, it was evident that on vestibular and palatal side the anesthetized area was more rapidly
reduced in the patients taking cardiovascular drugs. The duration of cardiovascular therapy also had a significant
impact on the anesthetized area.

Conclusion. Drugs acting on cardiovascular system may influence the effect of local anesthetics used in dentistry,

possibly through interaction with autonomic receptors and ion channels.
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INTRODUCTION

Local anesthetics, the most commonly used drugs in
dental practice, are administered in order to prevent pain
during dental procedures. They they can also be admin-
istered for diagnostic purposes to determine the origin of
pain in the area of the face and jaw. It is well known that
local anesthetics reversibly block conductivity of electrical
impulses in nerves by suppressing voltage-gated sodium
channels, without any damage to the nerves'.

Articaine is an efficient local anesthetic with one of
the best safety profiles of the available drugs for these
purposes. A molecule of articaine includes an aromatic
thiophene ring and also an aromatic methoxycarbonyl
substituent in contrast to other amide-type local anesthet-
ics. The aromatic parts of the molecule increase the lipo-
philicity of articaine in comparison to other amino amide
local anesthetics, and ensure penetration of articaine to
bone and other tissues’. The high lipophilicity of articaine
is responsible for its better performance than lidocaine
during local anesthesia of mandibular and maxillary pos-
terior teeth by buccal infiltration’. Articaine with lower
concentration of epinephrine (1:200,000) compared
to articaine with higher concentration of epinephrine
(1:100,000) evokes less stimulation of the cardiovascular
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system and is recommended for patients with cardiovas-
cular diseases*.

Patients with chronic diseases of the cardiovascular
system are often encountered in dental practice. Sudden
elevation of catecholamines in blood, which occurs as a
result of inadequately managed pain or fear during dental
intervention could have adverse consequences for these
patients, and therefore prevention should be ensured by
proper local anesthesia. The drugs used chronically by pa-
tients with diseases of the cardiovascular system may act
on adrenergic receptors or ion channels, which gives them
potential to interact with the action of local anesthetics’.
This is especially true for some antihypertensive drugs
which in high concentrations may block the permeability
of the sodium channel and cause local anesthetic action®.
However, local anesthetics themselves may show cardiac
toxicity when used for dental anesthesia in patients with
cardiovascular diseases: ST segment depression was noted
in 11% and elevated levels of myocardial enzymes in 7%
of patients with cardiopathy, who were anesthetized by
mepivacaine without vasoconstrictor’.

The aim of our study was to investigate the influence of
systemically administered chronic cardiovascular medica-
tion (oral route) on the efficacy of intraoral local anesthe-
sia in patients with diseases of the cardiovascular system.
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PATIENTS AND METHODS

Study design

The study was approved by the Ethics Committee of
the Faculty of Medical Sciences in Kragujevac under no.
01-3206 from May the 11, 2012. It was conducted at
dental practices of the Faculty of Medical Sciences in
Kragujevac, Serbia, during the period from November
2012 to March 2015. All patients who participated signed
the informed consent.

The study was designed as a prospective cohort study,
which analyzed the efficacy of local terminal anesthesia
in the upper jaw of 70 patients (40 patients using drugs
for cardiovascular system disorders (cohort taking car-
diovascular drugs /CVDs/) and 30 patients who were not
using these drugs (control cohort). The patients were 20
to 65 years old and they had no contraindications for ad-
ministration of local anesthesia according to the official
summaries of product characteristics of the anesthetics
used in the study. Before setting the indications for tooth
extraction under local anesthesia the medical history of all
patients was obtained, as well as the data on cardiovascu-
lar drugs they were taking (the number of cardiovascular
drugs, name of the drug, the subgroup of cardiovascular
drugs, the daily dose and for how long it had been used
by the patient). All patients had their body mass index
calculated and they were classified on the basis of this
index into one of four groups.

Inclusion and exclusion criteria

After complete of dental examination, all patients who
needed extraction of the teeth in the upper jaw (region be-
tween the second premolars) were included in the study.
Patients scheduled for the extraction of teeth had to meet
the following criteria: patients using drugs for cardiovascu-
lar system disorders (group C of the ATC classification),
teeth in the upper jaw in the region between the sec-
ond premolars had to have periodontal disease, chronic
periapical lesions without possible endodontic treatment
and residual roots of teeth that could not be adequately
endodontically treated.

The criteria for exclusion of subjects from the study
were: patients with other systemic disease (diabetes mel-
litus, COPD, bronchial asthma, hyperthyreosis, etc.), pa-
tients with infections in the orofacial area, patients who
were known to be sensitive or allergic on articaine or same
ingredients in local anesthetic, those who had dental inter-
vention with the use of local anesthesia in the past 48 h,
patients who had used analgesics in the past seven days,
pregnant women, nursing mothers and children under 18.

Study protocol

Local anesthesia was achieved in all patients by the
following dose of 4% articaine with epinephrine 1:200,000
(Ubistesin, 3M Espe Germany):

1. 1.4 mL of anesthetic solution was injected from
vestibular side for 30 s in the projection of the tooth root
tip planned for extraction.

2. 0.3 mL anesthetic solution was injected from the
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palatal side for 30 s in the projection of the tooth for
extraction.

The anesthetic was administered by syringe (Pluraject
2, 3M Espe, St. Paul, MN, USA) and 30 G needle
(Septodont®, Dental Needle, Guyancourt, France). The
anesthetic procedures were performed always by the same
dentist who was not involved in the study as a researcher.

The time to onset of anesthesia was measured by pin-
prick testing using a sterile, short 27G needle (Medoject,
Chirana T, Slovak Republic), always in the same time
intervals of 30 s (ref.?). Pinprick testing involved direct
contact between the needle and bone periosteum that
caused a sharp pain if the anesthetic was not yet acting.
The effect of local anesthesia was determined as pain
absence or blunt sensation being felt after pin prick.

The duration of anesthesia was checked at 10-min
intervals, starting from the tenth minute after its onset,
by the same pin-prick testing. The anesthetized area was
also measured by the pin-prick method at the 10® 30®
and 60" min from the vestibular side and at the 10%,
30™ and 40" min from the palatal side after the onset of
local anesthesia. The anesthetized area was marked by a
non-toxic red ink pencil and measured by the orthodontic
nonius (Fig. 1). The measured distances were expressed
in milimeters.

Power of the study

In order to achieve statistical power minimum 80%
and probability of type I statistical error less than 0.05,
with expected difference in duration of local anesthesia
of 0.665 min (ref.’), we calculated by G Power 3.1 soft-
ware'® that using the Student’s t-test we would need at
least 37 patients per group.

Statistical analysis

The statistical analysis was performed by the standard
software package SPSS, version 18.0. Continuous vari-
ables are presented as means * standard deviation (SD)
or categorized as frequencies. For comparison of mean
values of continuous variables, the Student’s t-test for in-
dependent samples or Mann Whitney U test was used, de-

Fig. 1. The measuring procedure.
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Table 1. Socio-demographic characteristics of the study patients: the patients treated chronically by cardiovascular drugs; the
patients without cardiovascular medication.

Cardiovascular medication

Variables yes no P
Number of patients (%) 40 (57.1) 30 (42.9)
Sex:
Male (%) 19 (47.5) 23(76.7) _ N
Female (%) 21 (52.5) 7 (23.3) P=0.027
Age; M + SD 56.38 £8.22 37.73 £ 11.23 P<0.001%*
Height (cm); M = SD 170.30 £ 10.67 174.48 + 8.92 P=0.095%*
Body weight (kg); M = SD 77.78 £ 14.05 77.58 £ 15.06 P=0.812%*
Body mass index (kg/m?); M £ SD: 26.77 + 3.76 24.58 +6.37 P=0.120%*
<18.4 (%) - 2(6.7)
18.5-24.9 (%) 16 (40.0) 12 (40.0) P= 0357
25.0-29-9 (%) 14 (35.0) 11 (36.7)
>30 (%) 10 (25.0) 5(16.7)
Diagnosis: (%)
Arterial hypertension 33 (82.5)
Angina pectoris 7(17.5)
Heart failure 14 (35.0)
Arrhythmias 3(7.5)
Cardiovascular medication (daily doses): (%)
Beta blockers 27 (67.5)
Bisoprolol (2,5-5 mg) 13 (32.5)
Metoprolol (25-100 mg) 8 (20)
Karvedilol (12.5-25 mg) 4 (10)
Propranolol hlorid (10 mg) 2(5)
ACE inhibitors 24 (60.0)
Rampipril (2.5-20 mg) 10 (25)
Enalaparil maleat (5-40 mg) 5(12.5)
Fosinopril (10-40 mg) 4(10)
Fosinopril, hidrohlortiazid (20 mg+12.5-40 mg+25) 3(7.5)
Enalapril, hidrohlortiazid (20 mg+25 mg) 2(5)
Calcium channel blockers 15 (37.5)
Amlodipin (5-10 mg) 11 (27.5)
Nifedipin (5-20 mg) 2(5)
Lerkanidipin (20 mg) 1(2.5)
Felodipin (5 mg) 1(2.5)
Vasodilatators 5(12.5)
Izosorbid 5 mononitrat (40 mg) 2(5)
Izosorbid dinitrat (40 mg) 1(2.5)
Dihidroergotoksin (4.5 mg) 1(2.5)
Pentaeritritil tetranitrat (80 mg) 1(2.5)
Diuretics 4 (10.0)
Bumetanid (1 mg) 3(7.5)
Spironolakton (50 mg) 1(2.5)
Angiotensin receptor blockers 4 (10.0)
Losartan (100 mg) 2(5)
Losartan, hidrohlortiazid (100 mg) 2(5)
Antiarrhythmics 3(7.5)
Propafenon hlorid (300 mg) 2(5)
Amjodaron (200 mg) 1(2.5)
Statins 2(5.0)
Pravastatin (20 mg) 1(2.5)
Simvastatin (10 mg) 1(2.5)
Alfa blockers 1(2.5)
Doksazosin (8 mg) 1(2.5)

*-chi-square test; M-mean; SD-standard deviation; **-Mann-Whitney U test
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Table 2. Distribution of diagnosis and duration of intervention in both groups.

Cardiovascular disease

Variables yes no P
Diagnosis:
Radix gangrenosa (%) 22 (55.0) 21 (70.0)
Periodontitis (%) 14 (35.0) 4 (13.3) P=0.114*
Parodontitis apicalis chronica exacerbate (%) 4(10.0) 5(16.7)
The duration of the intervention (in minutes):
<5(%) 33(82.5) 24 (80)
5-10 (%) 7 (17.5) 5(16.7) P=0.509*
10-15 (%) - 1(3.3)

*-chi-square test

Table 3. Values of local anesthesia parameters in the study groups.

Cardiovascular disease

Variables; M + SD P
yes no

5 Time to onset of anaesthesia (in s) 40.50 £ 19.87 58.93 + 31.07 P=0.004*
2 & Time of the beginning of reduction of anesthetic area (in min) ~ 29.25 +9.44 37.14 £ 9.76 P<0.0001*
% @ The duration of soft tissue anesthesia 55.00 = 16.07 65.71 £ 12.60 P=0.007%
”  (in min)

q . Time to onset of anaesthesia (in s) 49.74 + 39.01 43.33 £ 28.01 P=0.311*

% 'g Time of the beginning of reduction of anesthetic area (in min) 24.72 £ 7.36 27.41 £ 7.64 P=0.092*

&~ The duration of soft tissue anesthesia (in min) 39.14+14.43 47.04 £ 13.54 P=0.033*

M-mean; SD-standard deviation; *- Mann-Whitney U test

pending on whether the distribution of thdata was normal
or not, which was checked by Kolmogorov-Smirnov test.
Chi-square test was used to compare frequencies of cat-
egorical variables. For variables that were measured three
times or more in the same group of respondents ANOVA
for repeated measurements or Kruskal-Wallis test were
used. Statistically significant results were the ones where
the probability of the null hypothesis was less than 0.05.

RESULTS

There were significantly more women in the cohort
taking CVDs than in the control cohort (P = 0.027) (Table
1). Furthermore, the difference in the average age among
groups was significant, the patients in the cohort taking
CVDs were older (P < 0.001).

In regard to the cardiovascular therapy, the patients
who had some of the cardiovascular diseases were us-
ing 2.38 + 1.34 drugs on average and the therapy last-
ed from 3 to 5 years. Most of the patients were taking
CVDs for over a year (77.5%). The patients were taking
the following cardiovascular drugs: beta blockers, angio-
tensin converting enzyme inhibitors , calcium channel
blockers, vasodilatators, diuretics, angiotensin receptor
blockers,antiarrhythmics, statins and alfa blockers. The
daily doses of cardiovascular drugs used by the study pa-
tients and their diagnosis of cardiovascular diseases are
shown in the Table 1.

The largest number of interventions in the group of
subjects with cardiovascular therapy were on the incisors,
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while in the group of subjects without cardiovascular ther-
apy there were significantly more frequent interventions
on premolars (P = 0.025).

The most frequent indication for teeth extraction were
residual tooth root and terminal stadium of periodontal
disease. Tooth extraction intervention itself in most cases
lasted less than 5 min (Table 2).

The parameters of local anesthesia between the study
groups showed significant differences on the vestibular
side, while the parameters on the palatal side differed
only in duration of soft tissue anesthesia (Table 3). The
onset of anesthesia on vestibular side was faster and dura-
tion of anesthesia on this side was shorter in the cohort
taking CVDs. The anesthetized area on vestibular side
started reducing earlier in the group of patients with car-
diovascular therapy. Furthermore, all of the vestibular
parameters were significantly different among the study
groups (Table 3).

Table 4 presents the width and height of the anesthe-
tized area in certain time measurements. The differences
between the study groups in most of the measures were
not significant, neither in the region of attached gingiva at
palatal and at vestibular side, nor in the region of papillae.

It was shown that body mass index didn’t affect onset
of anesthesia, beginning of reduction of anesthetic area,
duration of anesthesia and reduction of the width and
height of anesthetic area on vestibular and palatal sides
(P>0.05).

In regard to the reduction of the height and width of
the anesthetic area on vestibular and palatal sides, statisti-
cally significant difference between the two studied groups
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Table 4. Characteristics of the anesthetized area in the study groups.

Cardiovascular disease

Measurements
yes no P

Width in 10 min (in mm); M + SD 29.03 +7.43 26.29 +7.53 P=0.141*
5 Width in 30 min (in mm); M + SD 18.65 £ 8.72 20.43+7.13 P=0.755*%
E & Width in 60 min (in mm); M + SD 495+ 1742 7.46 £ 7.65 P=0.133*
z ‘@ Height in 10 min (in mm); M + SD 9.10£2.10 9.93+1.81 P=0.039*%
> Height in 30 min (in mm); M + SD 7.53+£3.38 9.29 + 1.84 P=0.047*

Height in 60 min (in mm); M = SD 2.95+4.14 5.07 +4.59 P=0.058*

Width in 10 min (in mm); M + SD 16.33 +7.97 16.41 £ .65 P=0.631%

Width in 30 min (in mm); M + SD 6.97 +7.08 10.37 + 10.09 P=0.337*
7«5 ] Width in 60 min (in mm); M £ SD 3.17 £5.39 5.93+£8.23 P=0.170*
:f ‘@ Height in 10 min (in mm); M + SD 10.61 + 3.83 11.85 + 3.44 P=0.135*

Height in 30 min (in mm); M + SD 4.83£5.06 7.19 £4.90 P=0.073*

Height in 60 min (in mm); M + SD 2.42 +3.48 4.19 £ 4.65 P=0.139*

Vestibular side:
— Yes (%) 39 (97.5) 27 (96.4) B o
£2 Now 125) 1(3.6) P=1.000
-(% g Palatal side:

Yes (%) 28 (73.7) 21 (77.8) P=0.932%*
No (%) 10 (26.3) 6(22.2)

M-mean; SD- standard deviation; *-Mann-Whitney U test; **-chi-square test

Table 5. Percentage of the decrease of anesthetic area in both groups depending on the first measuring.

Measurements; M = SD

Cardiovascular disease

P
yes no

o Widthin 10 min (in mm) - - -

2 Width in 30 min (in mm) 36.25+26.63 20.39+23.18 P=0.053*

S Width in 60 min (in mm) 83.89+23.39 72.67£26.97 P=0.069*

,:gj Height in 10 min (in mm) - - -

E Height in 30 min (in mm) 17.63+33.63 5.26x17.11 P=0.639*
Height in 60 min (in mm) 70.39+42.03 48.91+50.68 P=0.157*
Width in 10 min (in mm) - - -

L Width in 30 min (in mm) 61.52+36.50 45.27+33.50 P=10.085*

;i Width in 60 min (in mm) 83.28+27.06 74.83%29.60 P=0.212*

5 Height in 10 min (in mm) - - -

£ Height in 30 min (in mm) 52.02+45.68 42.96+34.39 P=0.605*
Height in 60 min (in mm) 74.59+37.19 67.13+£35.51 P=0.336%

M-mean; SD-standard deviation; *-Mann-Whitney U test

was not observed (Table 5). Howeyver, it was evident that
in all measured time sections between the study groups,
anesthetized area (width and height of the palatal and ves-
tibular) dissipated more rapidly in the group of subjects
who were on the cardiovascular therapy than in the group
of subjects without cardiovascular therapy (Table 5).

Regarding the number of used cardiovascular drugs
and their effects on the size of the anesthetic area on ves-
tibular side, it was shown that no statistically significant
difference was found (P > 0.05), while on palatal side
there was statistically significant difference on the width
of the anesthetic area in the 10" and 30™ min and the
height in the 30" min.

The duration of cardiovascular therapy made signifi-
cant impact on the anesthetized area in the group of sub-
jects who were taking cardiovascular drugs, especially on
the width of the anesthetic area in the 60™ min on the

vestibular side as well as on the height in the 30™ and 60™
min (it was the largest in the group in which the treatment
lasted less than a year, while average value was smaller
in other groups). In case of palatal anesthetic area the
significant difference was not found in any of the param-
eters regarding the length of the cardiovascular therapy.

Referring to the duration of the intervention the sig-
nificant differences in the size of anesthetic areas between
the two studied groups were not found.

DISCUSSION

The most important findings of our study were that
local anesthesia used for dental extraction had shorter
duration, and that dissipation of the anesthetic area was
more rapid in the group of patients taking cardiovascular
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drugs. Such results were not observed previously, because
the studies of similar design were not conducted. Majority
of previous studies were limited to monitoring the impact
of local anesthesia on the hemodynamic parameters of
cardiovascular patients'. Local clinical parameters of an-
esthesia were monitored only in healthy subjects through
comparative analysis of two different anesthetics given
by the same anesthetic technique or two different anes-
thetic techniques using the same anesthetic'>!®. Two in
vitro studies have recently demonstrated that antihyper-
tensives propranolol and verapamil cause local anesthe-
sia*!5. A few preclinical studies showed that duration of
local anesthesia is prolonged after concurrent adminis-
tration of anesthetics and certain cardiovascular drugs'®.
Intramuscular administration of propranolol in masseter
muscle of volonteers reduced the pain caused by intra-
muscular injection of serotonin, as shown in the study
of Ernberg et al.”’. On the other hand, Charles et al.'
showed that subcutaneous coadministration of verapamil
and lidocaine shortened duration of local anesthesia in
comparison to the lidocaine only.

Propranolol demonstrates local anesthetic effect com-
parable to that of lidocaine by decreasing sodium and
calcium influx". The decrease of neuronal excitability and
nociception caused by f-adrenergic receptors blockers
was also proved, associated with suppression of voltage
sensitive calcium and sodium channels activity reduction
of intracellular cyclic adenosine monophosphate® levels
and decrease of the adenylcyclase® activity. Furthermore,
B-blockers inhibit phospholipase A (ref.?!) leading to
reduction of interleukin-6 (ref.??) and tumor necrosis
factor-a (ref.?*) release. All these actions are strongly re-
lated to analgesia.

Taking into account the mechanism of action of car-
diovascular drugs®, we assume that the more rapid onset
of anesthesia in the group of cardiovascular patients was
due to potentiation of effects of local anesthetics by the
cardiovascular drugs. Although in our study the anes-
thetized area was not different among the groups, local
anesthesia started earlier, dissipated more rapidly and
lasted shorter in the patients with chronic cardiovascular
therapy. In the study of Charles and associates! about the
subcutaneous application of verapamil and lidocaine on
volar forearm compared to lidocaine itself it was shown
that duration of action of anesthesia was shorter after
coadministration of the two drugs. This result could have
been caused by vasodilating effect of verapamil causing
local erythema and/or edema, physicochemical reac-
tions with lidocaine, or both; both actions can decrease
bioavailability of lidocaine'®. Like in this study, systemi-
cally administered anti-hypertensive drugs with universal
vasodilating properties in our study caused significantly
shorter duration of anesthesia in groups of patients who
were on chronic cardiovascular therapy.

In contrast to our results, the preclinical study of Yu-
Chen Wen et al.'® showed that the coadministration of
propranolol and lidocaine compared to lidocaine alone
led to the longer duration of cutaneous analgesia in rats.
Study of Hyer et al.® implied that -receptor antagonists
(propranolol) may also reduce skin blood flow and help

extend the duration of anesthetic action, decrease local
blood loss and restrict systemic absorption, too. Also, the
other preclinical studies of Yu-Wen Chen et al.® showed
that coadministration of propranolol and lidocaine pro-
vided longer spinal anesthesia.

In a study on animal models by Keiichi et al.?’ con-
current administration of a calcium channel blocker
(verapamil) with lidocaine prolonged spinal anesthesia,
compared to use of lidocaine only. In preclinical research
of Iwasaki et al.?® it was confirmed that drugs blocking
calcium channels of L-type (verapamil, diltiazem and
nicardipine) in combination with lidocaine increase de-
gree and duration of local lidocaine sensory block in rats.
However, we should emphasize that local administration
of verapamil increases toxicity of local anesthetics®.

In a study of Forest et al.’® it was shown that nife-
dipine significantly increased duration of anesthesia and
potency of local anesthetic bupivacaine. Hence, L-type
calcium channels on nociceptors and skin seem to be very
important factor in regulating duration and intensity of
infiltrative local anesthesia in mice®.

A few studies on rats showed that locally administered
calcium channel blockers and beta blockers produce dose-
dependent analgesia in rats'*'. In our study, number of
cardiovascular drugs used was not associated with size of
the anesthetized area. On the other hand, cardiovascular
therapy that lasted longer than one year was associated
with accelerated dissipation of the anesthetic effect on
vestibular side. This influence of cardiovascular drugs
could be explained by down-regulation of beta-adrener-
gic and some other receptors and ion channels provoked
by continuous presence of the cardiovascular drugs (e.g.
beta-blockers) in blood and tissues.

An interesting approach to decrease adverse influenc-
es of cardiovascular drugs on effects and possible toxicity
of local anesthetics was proposed by Krikava and associ-
ates’', who showed that combining local anesthetics with
antiarrhytmic properties (lidocaine and bupivacaine) may
decrease adverse influence on cardiac conductivity.

The limitation of this study was the age difference
between these two study groups. As the cardiovascular
disease occurs more often in elderly, this could not be
avoided. However, the correlation between the age and
duration of soft tissue anesthesia in our study was weak
(Spearman’s correlation coefficient was -0.285), suggest-
ing that the age did not significantly affect the parameters
of local anaesthesia in CVDs group.

CONCLUSION

In conclusion, drugs acting on cardiovascular system
may have influence on effects of local anesthetics used
in dentistry, possibly through interaction at autonomic
receptors and ion channels. When a dentist encounter
a patient taking cardiovascular medication chronically,
he or she should be prepared for possible shorter action
of local anesthetics and be ready to add more of local
anesthetic during long and extensive dental interventions.
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