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Evaluation of blood glucose in type Il diabetic patients submitted to local
anesthesia with different vasoconstrictors
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ABSTRACT

Objective

In the dental clinic, the use of local anesthetics containing vasoconstrictors in diabetic patients are still controversial raising some doubts. Thus,
the objective of this randomized crossover clinical trial was to evaluate blood glucose, pulse oximetry and heart rate of type 2 diabetic patients
when submitted to local anesthesia using prilocaine 3% associated to felypressin 0,03UI / ml (G1) and 2% lidocaine associated to epinephrine
1: 100,000 (G2).

Methods

The sample consisted of 20 compensated type 2 diabetic patients (both genders) who were taking oral hypoglycemic drugs. The volunteers
underwent two periodontal sessions (scaling) and one of the solutions tested was used in each visit. The cited parameters were evaluated at
three different times: before the procedure (T1), 10 minutes after anesthesia (T2) and after 20 minutes (T3).

Results

Regarding the blood glucose levels, no statistically significant difference was found in different times between G1 and G2 (p> 0.05). Similarly,
regarding pulse oximetry and heart rate, no statistically significant differences were observed in intervals assessed between groups (p> 0.05),
presenting values within normal limits.

Conclusion
Considering the vasoconstrictors and the volume of anesthetic solution used, the results suggest that the evaluated vasoconstrictors do not
alter significantly blood glucose, pulse oximetry and heart rate in compensated type 2 diabetic patients.

Indexing terms: Diabetes mellitus. Local anesthesia. Vasoconstrictors.

RESUMO

Objetivo

Na clinica odontoldgica, o uso de solu¢des anestésicas locais contendo vasoconstritores em pacientes diabéticos ainda sucita algumas ddvidas.
Desta forma, o objetivo deste ensaio clinico cruzado e randomizado foi avaliar de forma comparativa a glicemia, oximetria de pulso e frequéncia
cardiaca de pacientes portadores de diabetes tipo Il quando submetidos a anestesia local com prilocaina 3% com felipressina 0,03Ul/ml (G1) e
lidocaina a 2% com epinefrina 1:100.000 (G2).

Métodos

Foram selecionados 20 individuos diabéticos do tipo Il, compensados, sem distincdo de género, que faziam uso de hipoglicemiantes orais. Os
voluntarios foram submetidos a duas sessbes de instrumentacao periodontal, sendo administrada uma das solucoes testadas em cada consulta.
Os parametros citados foram avaliados em trés momentos distintos: antes do procedimento (T1), 10 minutos apds a anestesia (T2) e apds 20
minutos (T3).

Resultados

Para os valores de glicemia ndo houve diferenca estatisticamente significante nos diferentes tempos entre G1 e G2 (p>0,05). Da mesma forma,
em relacdo a oximetria de pulso e frequéncia cardiaca, nao foram observadas diferencas estatisticamente significativas nos intervalos avaliados
entre os grupos (p>0,05), com valores dentro da normalidade.

Concluséo

Considerando a concentracdo dos vasoconstritores e o volume das solucdes anestésicas empregadas, os resultados sugerem que os
vasoconstritores avaliados ndo alteram de forma significativa a glicemia, oximetria de pulso e frequéncia cardica de adultos portadores de
diabetes tipo Il compensados.

Termos de indexagao: Diabetes mellitus. Anestesia local. Vasoconstritores.
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INTRODUCTION

Diabetes mellitus, a world-wide increasing
disease, is related to a heterogeneous group of metabolic
disorders characterized by hyperglycemia resulting from
either defects in secretion or insulin action or even both™
2. Currently it is estimated that there are over 10 million
people with diabetes living in Brazil®.

Many of the patients who seek dental care
present systemic diseases, including diabetes, which
are often unknown and not controlled. For these risk
patients, thorough anamneses are recommended in order
to recognize their biological conditions and establish the
clinical risks during the intervention*. Moreover, the most
critical the patient’s systemic condition, the more important
is the effective anxiety and pain control.

The successful use of local anesthesia is essential
for good dental treatment as well as dentist and patient
interaction in order to help anxious or dental phobic patients
to achieve confidence®. When pain is unexpectedly caused,
there may be significant physiological changes during the
dental procedures’?.

With the evolution of local anesthetic solutions,
their efficacy and clinical safety have been improved®.
Nevertheless, there is still the possibility of systemic
complications due to accidental intravascular injection,
anesthetic inadequate choice, anesthetic overdose of salt
or vasoconstrictor, unwanted drug interactions and more
rarely, methemoglobinemia'™.

Within this context, in the dental clinic the use
of anesthetics containing adrenergic vasoconstriction in
diabetic patients is still controversial due to the possibility
of blood glucose increase. Some authors''? endorse the
use of local anesthetics with epinephrine in compensated
diabetic patients, however, further studies are still needed
in order to assure the clinical safety of vasoconstrictor
adrenergic use for this group of patients'>-".

So far, the comparative studies of the effects
of local anesthesia using prilocaine 3% associated to
felypressin 0,03Ul/ ml (G1) and 2% lidocaine associated to
epinephrine 1: 100,000 (G2) in diabetic patients is scarce.
Thus, the aim of this study was to evaluate blood glucose,
pulse oximetry and heart rate of type 2 compensated
diabetic patients when local anesthetic solutions containing
two different vasoconstrictors are used in nonsurgical
periodontal procedures.
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METHODS

This study was approved by the Ethics Committee
in Research of Sao Leopoldo Mandic Dental School (CAAE
27461914.0.0000.5374) and prior to appointments,
volunteers signed a free and informed consent (IC), agreeing
to participate in the research. This crossover randomized
study consisted of a sample of 20 type 2 diabetes mellitus
compensated patients (male and female) indicated to
regular periodontal treatment performed by mechanical
instrumentation (scaling and root planning). The patients
were treated in two clinical sessions: Group 1 (G1) received
3,6mL of a prilocaine solution associated to 3% felypressin
0,03Ul/ ml (Prilonest®, Nova DFL) and at G2 received a 3,6
ml of lidocaine 2% associated to epinephrine 1: 100,000
(Alphacaine 100®, Nova DFL).

After the volunteers signed the consent form, a small
sample of blood from the fingertip was taken and placed
in the digital glucometer (OneTouch UltraMini®, Johnson
& Johnson). The sample included only the patients who
presented blood glucose levels and HbA1c demonstrating
that diabetes was under control. They should also be under
continuous oral hypoglycemic drugs treatment, medical
supervision and no dose alterations. Blood pressure was
measured using a digital sphygmomanometer (G-Tech®,
Accumed) and pulse oximetry and heart rate measured by
pulse oximetry (OXP-10, Emai®, Transmai®). Exclusion criteria
consisted of volunteers presenting blood pressure levels
higher than 140x90mmHg or a history of hypersensitivity to
the anesthetic solutions used in the research™.

Previously to each of the periodontal
instrumentation sessions the blood glucose was measured
(baseline - T1) and the volunteers were instructed to rinse
with 15 mL of a chlorhexidine gluconate solution 0.12%,
for a minute. After that, local anesthesia was given with one
of the anesthetic solutions tested: 2% lidocaine associated
to epinephrine 1:100,000 or 3% prilocaine associated
to felypressin 0,03Ul/ml. The anesthetic solutions were
randomly administered (www.randomization.com) by the
same operator. After aspiration, the anesthetic solution was
slowly performed according to the standardized anesthetic
technique (infiltrative technique and submucosa)®. The
clinical procedure was performed and its duration was timed
and recorded. The second assessment of the blood glucose
level was performed 10 minutes after anesthesia (T2) and
the third after 20 minutes (T3). The data were tabulated and
statistically analyzed by means of Friedman and Wilcoxon



tests, with level of significance of 5%. The statistical program
used was Bioestat version 5.3 (Mamiraud Institute, Brazil).

RESULTS

Considering the values obtained for blood
glucose, there was no statistically significant difference
between the groups, regarding the evaluation period
(p> 0.05). However, when comparing the periods
statistically significant differences were observed (p
<0.05) for T2 and T3 values for group 1, as can be
shown in Table 1.

Evaluation of blood glucose in type Il diabetic patients

Regarding the results obtained for the oxygen
saturation, there was no statistically significant difference
in the groups concerning the evaluation period (p> 0.05).
However, for the intervals (T1, T2 and T3) within each
group, significant difference was observed (p <0.05) for
values in T3, as shown in Table 2.

For heart rate, there was no statistically significant
difference between the groups regarding the evaluation
period (p> 0.05). However, regarding the comparison
between the periods statistically significant differences
were observed (p <0.05) for the T1 and T2 values for group
1, as shown in Table 3.

Table 1. Mean values and standard deviation of blood glucose (mg/ dL) in the groups and periods.

Groups T1 T2 T3 P values
G1 147.65 +40.18 149.9 + 44.75 137.85 + 35.86 *0.0425
G2 142.35 + 34.83 144.1 + 35.06 137.55 + 38.66 0.0517

P values 0,3760 0,8813 0,9256

Note: * Statistically significant difference in the intragroup analysis (Friedman, p <0.05). No statistically significant difference in the intergroup analysis

(Wilcoxon, p=0. 05).

Table 2. Mean and standard deviation values of oxygen saturation (percentage) in groups and periods.

Groups T1 T2 T3 P values
G1 97.50 £ 0.76 97.35+0.93 97.55+0.76 0.890
G2 97.70 £ 0.98 97.50 + 0.88 98.05 + 0.60 0.100
P values 0.4216 0.7776 *0.0367
Note: No statistically significant difference in the intragroup analysis (Friedman, p>0.05).
*Statistically significant difference in the intergroup analysis (Wilcoxon, p<0.05).
Table 3. Mean values and standard deviation of heart rate (bpm) in groups and assessed periods.
Groups T T2 T3 P values
G1 73.00 £ 12.47 77.90 = 12.63 74.75 £ 13.03 *<0.05
G2 75.45 + 12.49 77.35+ 11.56 73.75+11.86 0.5842
P values 0.4209 0.9108 0.3144

Note: *Statistically significant differences in intragroup analysis (Friedman, p<0.05)
No statistically significant difference in the intergroup analysis (Wilcoxon, p>0.05)

DISCUSSION

In Brazil, there has been an increasingly demand
for dental care of patients with systemic diseases such
as diabetes and its prevalence’?. Thus, special care must
be delivered to these patients providing them with
problemoriented anamnesis, assessment of vital signs
added to signs added to the most appropriate local
anesthetic solution choice. The more critical the systemic
condition of the patient, the more important the effective
control of anxiety and pain becomes*. In this context, an
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effective and safe local anesthesia to patients with this
profile plays a role of utmost importance''-'2.

The wuse of adrenergic vasoconstrictor as
epinephrine regarding local anesthesia in diabetic
patients has been treated in the literature''® effect of
epinephrine in cellular glycogen breakdown is observed,
leading to hyperglycemia Moreover, few studies have
compared the effects of epinephrine and felypressin in
blood glucose in diabetic patients, leading to this research.

Regarding the results of this study, blood
glucose levels remained within acceptable values for
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compensated diabetic patients'-'8. Besides that there was
no statistically significant difference in blood glucose
levels of patients undergoing both treatments suggesting
the clinical feasibility of epinephrine or felypressin
administration for patients with this profile. The results
of this study corroborate with Haji et al.' and Khawaja
et al.”” showing that the use of lidocaine associated to
epinephrine does not present significant difference in
the blood glucose alterations for compensated diabetic
patients. In addition, Santos-Paul et al.’”® conducted a
study and demonstrated that epinephrine associated
to lidocaine did not lead to hyperglycemia significant
changes either in hemodynamics or in anxiety parameters
in type 2 diabetic and coronary disease patients. Other
studies have also observed the safe use of epinephrine
as a vasoconstrictor in these patients. Tily & Thomas'
found that local anesthesia with epinephrine can be
used in both healthy and diabetic patients provided that
their medication to control the disease had been taken.
Andrade states that the possible complications
occurring after the administration of local anesthetics with
epinephrine concentrations and volumes typically used in
Dentistry are much smaller than the ones often occurring
in the medical clinic. Moreover, diabetic patients have
shown increased tolerance to vasoconstrictive agents and
may benefit from small amounts of anesthetic solutions
with epinephrine at a concentration of 1: 200,000 as
long as the minimum dose employed is compatible with
both deep and long enough anesthesia duration®'41°,
This study highlights another important factor
as to values observed of oximetry and heart rate, since
both parameters showed no statistically significant
differences between groups, considering that diabetic
patients may also present hypertension'3'2. The effect
of epinephrine in B-adrenergic receptors could cause
tachycardia and consequently elevated blood pressure
levels. However, the results of this study were within
the physiological oximetry and heart rate patterns,
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demonstrating the clinical safety of epinephrine when
used in lower concentrations in type 2 compensated
diabetic patients. Although minor changes in the
evaluated intervals have been observed, felypressin has
also proved to be a viable clinical option vasoconstrictor
for type 2 diabetic patients. It is essential to observe
epinephrine action on adrenergic receptors in the walls
of arteries and veins causing intense vasoconstriction,
while felypressin acts directly on the muscular layer of
blood vessels, especially on the venous side?®. Thus, in
order to provide better hemostasis control epinephrine
solutions would be recommended for major bleeding risk
in surgical procedures'. The obtained results showed
that both anesthetics caused no significant change
in blood glucose, pulse oximetry and heart rate in
compensated type Il diabetic patients. However, further
controlled clinical trials are suggested, considering the
sample size of this study and the lack of research on the
subject in the literature.

CONCLUSION

Considering the vasoconstrictors and the volume
of anesthetic solution used, the results suggest that the
evaluated vasoconstrictors do not alter significantly blood
glucose, pulse oximetry and heart rate in compensated
type 2 diabetic patients.
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