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Abstract

Background and Aim: This study compared the efficacy of buccal
infiltration anesthesia (BIA) with articaine versus inferior alveolar nerve
block (IANB) with lidocaine for pulpotomy of primary mandibular
second molars under intravenous sedation.

Materials and Methods: This split-mouth randomized clinical trial was
conducted on 29 uncooperative children (Frankl scores I & II) between
3-6 years with bilateral primary mandibular second molars requiring
pulpotomy. After intravenous sedation, one random quadrant received
IANB with 2% lidocaine and the respective tooth underwent pulpotomy
with mineral trioxide aggregate and subsequent coronal restoration
with a stainless-steel crown. The other quadrant received BIA with 4%
articaine in the next session for pulpotomy of the respective tooth. The
behavior of children was evaluated right after receiving the sedative
(TO), during anesthetic injection (T1), during pulp exposure (T2), and
in the recovery room (T3) using non-verbal pain scale-revised (NVPS-
R). Data were analyzed by one-way and two-way repeated measures
ANOVA (alpha=0.05).

Results: The odds of calmness of children during the entire procedure
were 1.7 times higher in BIA than IANB but this difference was not
significant (P=0.061). The mean heart rate (HR) of children was
generally higher in IANB than BIA (P=0.04 at T1, P<0.001 at T2, and
P=0.01 at T3). The effect of time on HR was also significant (P<0.001).
Blood oxygen saturation rate (SPO;) was higher in BIA than IANB
during the procedure (P<0.001).

Conclusion: BIA with articaine had optimal efficacy comparable to that
of IANB with lidocaine for pulpotomy of primary second molars under
sedation.
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Introduction

Non-pharmaceutical  behavioral  control
methods such as verbal communication, positive
reinforcement, and proper pain control are
among the proposed methods for reduction and
management of dental fear and anxiety [1, 2].
Nonetheless, pharmaceutical behavioral control
techniques such as sedation or general anesthesia
may be necessarily required for some young and
highly anxious children, those with systemic
underlying conditions, or patients with mental
retardation [3, 4].

Deep sedation is defined as suppression of the
central nervous system while preserving the
respiratory and cardiovascular function. It
controls the anxiety and unwanted patient
movements and aids the clinician in provision of
optimal-quality treatment.

Pain control during the procedure directly
affects the quality of sedation. Pain experience
during the procedure can have different effects
on the vital signs of patients [5]. Severe pain
during the procedure can increase the heart rate
(HR), blood pressure, respiratory rate, and
contraction of the respiratory muscles, and
decrease the blood oxygen saturation rate (SP02)
as such [6].

One adopted strategy to control unwanted
patient movements caused by pain during dental
procedures under sedation is to increase the
dosage of the sedative; however, it can intensify
the unwanted complications and side effects of
the sedative, and complicate and prolong the
recovery period [5]. A more practical and logical
alternative is to induce deep local anesthesia
prior to the onset of treatment to minimize pain
experience by patient during the entire sedation
period [7]. Type of local anesthetic agent and its
injection technique are among the influential
factors in achieving a successful anesthesia [8].

Lidocaine is currently the safest and most
commonly used amide dental anesthetic agent
[9]- However, articaine has also gained recent
popularity as an amide anesthetic agent due to its

unique  pharmacological properties [10].
Replacement of the aromatic ring with a
thiophene ring in its structure increases its lipid
solubility and is responsible for its higher
potency than lidocaine (1.5 times higher). Thus, a
lower dosage of articaine, compared with
lidocaine, is required for anesthesia induction in
one quadrant [11]. This structural change is also
responsible for the faster onset and longer effect
of articaine. Thus, it has a more predictable
diffusion in hard and soft tissues compared with
other anesthetic agents [10]. The majority of
studies comparing the efficacy of lidocaine and
articaine have been conducted on conscious
children with good cooperation, and their efficacy
in non-cooperative sedated children has not been
well compared. Also, care must be taken not to
exceed the safe volume of anesthetic agent in
uncooperative children with high number of
carious teeth in all four quadrants; to do so, the
most efficient technique should be adopted with
the minimum volume of anesthetic agent
possible.

The technique of injection is another
influential factor in the quality of anesthesia.
Inferior alveolar nerve block (IANB) is the most
commonly adopted injection technique for
anesthesia induction in the mandible. IANB
anesthetizes the mandibular teeth, lower lip, and
chin at the injection side. The success rate of IANB
ranges from 80%-85% [12]. Hematoma, trismus,
accidental intravenous injection in case of no
aspiration and the resultant drug overdose
(which is particularly important in children
under sedation) are among the drawbacks of
IANB [13].

Buccal infiltration anesthesia (BIA) is defined
as direct injection of the anesthetic agent into the
vestibule at the site of respective tooth. The
volume of the anesthetic agent used in this
technique is lower than that used in IANB. Also,
shorter needles are used in BIA, and it is less
invasive than the [ANB [12]. In BIA, injection next

to each tooth results in its anesthesia. In primary
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dentition, the adjacent mesial tooth is also usually
anesthetized due to thinness of bone and better
penetration of anesthetic agent. Therefore, there
is no need for repeated injections for each tooth
in sedated patients [12].

Considering the lower thickness of the
mandible in children than adults, BIA may be a
suitable alternative to IANB. Considering the
limitations for the safe volume of local anesthetic
agents in children under sedation, and high
number of teeth in need of treatment in such
patients, articaine may be a suitable alternative to
lidocaine for them since it can be used in a smaller
volume due to its higher lipid solubility, better
tissue diffusion, and higher potency. Considering
the shortcomings of IANB, this study aimed to
compare the efficacy of BIA with articaine versus
[IANB with lidocaine in pulpotomy of primary
mandibular second molars under sedation. The
null hypothesis of the study was that the efficacy
of BIA with articaine would not be significantly
different from that of IANB with lidocaine in
pulpotomy of primary mandibular second molars
under sedation.

Materials and Methods
This study was conducted at the Pediatric
Dentistry Department of School of Dentistry,
Shahid Beheshti University of Medical Sciences
from June 2023 to September 2023. The study
protocol was approved by the ethics committee of
the university (IR.SBMU.DRC.REC.1402.006) and
registered in the Iranian Registry of Clinical Trials
(IRCT20190313043046N2).
Trial design:
A  randomized double-blind

clinical trial was designed in which the patients

split-mouth

underwent pulpotomy of primary mandibular
second molars following an IANB with lidocaine
in one quadrant and following a BIA with
articaine in the other quadrant in two different
sessions. The results

were reported in

accordance with the Consolidated Standards of
Reporting Trials.
Participants, eligibility criteria, and settings:

The inclusion criteria were uncooperative
children with negative or completely negative
behavior according to the Frankl behavior rating
scale (Frankl scores [ & II) [14], age between 3-6
years, ASA Class I systemic health condition,
having carious mandibular second molars
bilaterally with no clinical or radiographic
symptoms requiring pulpotomy after caries
removal, requiring at least 2 similar treatment
sessions with local anesthesia under sedation, no
history of clinical signs/symptoms such as
spontaneous pain, soft tissue swelling, fistula,
mobility of primary mandibular second molars,
and unusual bleeding during access -cavity
preparation, no radiographic findings such as
internal or external pathological resorption,
periapical or furcation radiolucencies,
physiological resorption of more than one-third
of the root length, and no history of common cold
in the past 14 days, or drug allergy to anesthetic
agents or sedatives.

The sample consisted of 30 uncooperative
children between 3 to 6 years presenting to the
Pediatric Dentistry Department of School of
Dentistry of Shahid Beheshti University of
Medical Sciences requiring pulpotomy of primary
second molars bilaterally under sedation.
Interventions:

After obtaining written informed consent
from the parents for dental treatment of their
children and their study enrollment, the children
underwent precise medical examination by a
medical practitioner with a fellowship in
pediatric anesthesia to ensure their general
health status (ASA Class I) and meet the eligibility
criteria. The parents received thorough oral and
written instructions prior to treatment.
Accordingly, the children had to refrain from

eating solid foods and non-human milk for 8
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hours prior to sedation, and clear liquids for 2
hours prior to sedation [8].

In the recovery room, 0.3 mg/kg oral
midazolam (Tehran Chemie, Tehran, Iran) along
with 2 cc of 50% dextrose solution (to improve its
taste) were gently poured into the children’s
mouth by a syringe as premedication to induce a
mild sedation. After 30 minutes, the child was
seated on the dental unit with the help of a parent.
A venous catheter was then placed, and sedation
was induced by ketamine (Rotexmedica,
Germany) at a titrated dose of 1-2 mg/kg and
propofol (Dongkook Pharma. Co., Ltd. South
Korea) at a titrated dose of 1-2 mg/kg. Atropine
(Alborz Daru) was also injected at a dosage of
0.02 mg/kg. Sedation was maintained with
propofol continuous infusion at a rate of 25-100
ug/kg/minute. An additional dose of propofol
and ketamine was administered if the patient
regained consciousness or moved during the
dental procedure. During the entire procedure
(from baseline to discharge), a pulse oximeter
probe (Alborz Medical Equipment, Iran) was
placed on the children’s index finger to monitor
their vital signs such as HR and SPO2. Moreover,
oxygen was administered through a nasal
cannula at a flow rate of 3-5 L/min to maintain
optimal level of SPO2. In the first treatment
session, one quadrant of the mandible was
randomly selected for local anesthesia with
either an IANB with one cartridge of 2% lidocaine
(Darupakhsh, Iran) or BIA with half of a cartridge
of 4% articaine (Darupakhsh) [15]. All injections
were performed by a 30-gauge needle with no
topical anesthesia. The second treatment session
was scheduled after a one-week period, for
treatment of the other quadrant of the mandible
with the other anesthetic technique/agent. The
dental procedure in both treatment sessions
included pulpotomy of a primary mandibular
second molar tooth. The two treatment sessions
were the same in terms of type and duration of
treatment, and each session took approximately

30 minutes. During the procedure, additional
dosage of medications was administered if
required.

For pulpotomy of the respective teeth, caries
was first removed by a large round bur with a
low-speed hand-piece (TizKaavan, Iran). After
access cavity preparation by a round bur and
high-speed hand-piece (TizKaavan, Iran) and
removal of the coronal inflamed pulp, hemostasis
was achieved by a moist cotton pellet. Next,
mineral trioxide aggregate (Angelus, Londrina,
PR, Brazil) was placed over the pulp tissue at the
orifice. Zonalin (Zoliran, Golchai, Iran) was placed
in the pulp chamber, and the tooth was restored
with a stainless-steel crown (3M) and glass
ionomer cement (GC, Japan).

The behavior of children was evaluated by
using the non-verbal pain scale-revised (NVPS-
R), which included behavioral parameters (facial
expression, activity, and resistance of the child)
and physiological parameters including HR and
SPO2 using a monitoring machine (Alborz
Medical Equipment, Iran) (Table 1) [16]. The
behavior of children was evaluated right after
receiving the sedative (TO0), during anesthetic
injection (T1), during pulp exposure (T2), and in
the recovery room (T3). Assessments were
performed by a pediatric dentist blindly. Also, a
pediatric anesthesiology fellow and an anesthesia
technician evaluated and recorded the behavior
of children. BP was monitored every 15 minutes
with a child-size blood pressure cuff. Respiratory
rate was also controlled during the entire time of
deep sedation by a pediatric anesthesiologist.
After stabilization of the vital signs and relative
regaining of consciousness, the patient was
transferred to the recovery room by a parent, and
was under supervision of a pediatric
anesthesiology fellow until meeting the discharge
criteria, including full consciousness,
cardiovascular and respiratory stability, and

suitable reactions to stimuli.
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Table 1. NVPS grading

Categories 0

1 2

No particular expression or
Face smile
Lying quietly, normal

Occasional grimace, tearing,
frowning, wrinkled forehead

Frequent grimace, tearing,
frowning, wrinkled forehead

seeking attention through

Activity position ) Restless, excessive activity and/or
movement or slow, cautious .
(Movement) withdrawal reflexes
) . movement
Lying quietly, no
Guarding Positioning of hands over . Rigid, stiff
Splinting areas of the body, tense
areas of body
Change in the
. . ) ) Change in the following g )

Physiologic Stable vital signs ) following

. i HR>20/min i
(vital signs) HR>25/min

Baseline RR/Spo2 compliant

Respiratory with ventilator

RR>20 above baseline or 10%
SpO02 or severe asynchrony with

RR>10 above baseline or 5% Sp02
or mild asynchrony with ventilator

ventilator

Outcomes (primary and secondary):

HR, SPO;, and patient movements were the
primary outcomes in this study. There was no
secondary outcome.

Sample size calculation:

The sample size was calculated to be 28
according to a previous study [17] assuming
alpha=0.05, beta=0.1, study power of 90%, mean
difference of 1.2 units, and standard deviation of
0.2 for the dependent variable with the highest
standard deviation and the lowest mean
difference.

Interim analyses and stopping guidelines:

No interim analyses were performed, and no
stopping guidelines were established.
Randomization:

Random allocation of the anesthesia
techniques to the quadrants was performed by
tossing a coin. For allocation concealment, sealed
envelopes with a random sequence were used,
which were randomly delivered to each patientin
the first treatment session by the assistant.
Blinding:

This study had a single-blind design since the
assessor who evaluated the outcomes was an
anesthetic technician blinded to the group

allocation of the quadrants.

Statistical analysis:

Normal distribution of data was evaluated by
the Kolmogorov-Smirnov and Shapiro-Wilk tests.
Paired samples t-test or Wilcoxon signed-rank
test was used to compare the effects of anesthesia
techniques on dependent variables. Repeated
measures two-way ANOVA was applied to
analyze the simultaneous effect of time and
anesthesia technique on the variables.
Generalized estimating equation (GEE) was used
to analyze the results regarding patient
movement since it was a qualitative ordinal
variable and also due to cluster data. Pairwise
comparisons were performed by the Bonferroni
test. All statistical analyses were performed using
SPSS version 25 (SPSS Inc., IL, USA) at 0.05 level

of significance.

Results
Participant flow:

The sample consisted of 30 children including
12 girls (41.4%) and 17 boys (58.6%) with a
mean age of 4.52+1.35 years (3 to 7 years), and a
mean weight of 17.53+£3.37 kg (12.5 to 26 kg).
One child did not show up for the second
treatment session and was excluded. Thus, the
data of 29 children were statistically analyzed.
Figure 1 shows the CONSORT flow diagram of
patient selection and allocation.
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Primary outcomes:

HR: Table 2 presents the HR of children in the
two anesthesia techniques at the four assessment
time points. Considering the normal distribution
of HR data, two-way repeated measures ANOVA
was applied to analyze the effects of time and
anesthesia technique on the HR, which showed
the significant effect of anesthesia technique on
the HR (P=0.001), such that BIA caused a
significantly smaller increase in HR than the
IANB. The effect of time on the HR was also
significant (P<0.001), such that the mean HR first
increased and then decreased. The interaction

effect of time and anesthesia technique on the HR
was also significant (P<0.001), indicating that the
mean HR was different between the two groups
at different time points.

Comparison of the mean HR at different time
points between the two techniques by paired t-
test showed that the difference in HR was not
significant between the two groups at TO
(P=0.419).
significantly higher in the IANB group than the
BIA group at T1 (P=0.04), T2 (P<0.001), and T3
(P=0.01).

However, the mean HR was

CONSORT 2010 Flow Diagram

[ Enrollment ]

Assessed for eligibility (n=46)

Excluded (n=16)
« Not meeting inclusicn criteria (n=14)

+ Declined to participate (n= 2)
« Other reasons (n=0)

Randomized (n=30)

Allocated to BIA (n=30)
+ Received allocated intervention (n=30)

+ Did not receive allocated intervention (give
reasons) (n=0)

A e e \ 4
Allocation

1 | Follow-Up |

Allocated to IANB (n=30)
+ Received allocated intervention (n= 30)

+ Did not receive allocated intervention (give
reasons) (n= 0)

Lost to follow-up (give reasons) (n=1)

(The patient did not show up for the second
session)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=1)

{The patient did not show up for the second
session)

Discontinued intervention (give reasons) (n=0)

Analysis

Analysed (n=29)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n=29)
+ Excluded from analysis (give reasons) (n=0)

Figure 1. CONSORT flow-diagram of patient selection and allocation
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Considering the significant interaction effect
of time and technique of anesthesia on the HR,
within-group comparisons were also performed
for each anesthesia technique using one-way
repeated measures ANOVA. The results showed a
significant change in HR over time in the BIA
group (P<0.05). Pairwise comparisons of the HR
at different time points in the BIA group by the
Bonferroni test showed that the mean HR at TO
was significantly lower than that at T1 and T2
(both P<0.001) and significantly higher than that
at T3 (P=0.029). The difference in HR between T1
and T2 was not significant (P>0.05), but the mean
HR at T1 and T2 was significantly higher than that
at T3 (P<0.05).

Comparison of the mean HR at different time
points in the IANB group showed a significant
difference (P<0.001). The HR at TO was
significantly lower than that at T1 and T2
(P<0.05) but the difference between TO and T3
was not significant (P>0.05). The HR at T1 was
significantly lower than that at T2 (P<0.05). The
HR at T1 was significantly higher than that at T3
(P<0.05). The difference in HR between T2 and
T3 was also significant (P<0.05).

SPO2: Table 3 presents the mean SPO2 of
children in the two anesthesia techniques at the
four assessment time points. Two-way repeated
measures ANOVA showed the significant effect of
anesthesia technique on the SPO2 (P<0.001) such
that the mean SPO, was higher in the BIA
technique compared with IANB (P<0.001). The
effect of time on the SPO2 was also significant
such that its trend of change was variable over
time (P<0.001). The interaction effect of time and
technique of anesthesia on the SPO2 was also
significant (P=0.003). Thus, paired t-test was
applied to compare the SPO2 between the two
techniques at each time point, which showed that
the difference between the two techniques was
not significant at T0 (P=0.931) or T3 (P=0.117).
However, the mean SPO2 was significantly lower

in the IANB group than the BIA group at T1
(P=0.025) and T2 (P<0.001).

One-way repeated measures ANOVA showed
that the change in SPO2 was not significant in BIA
group over time (P=0.489). However, its trend of
change was significant in the IANB group
(P<0.001). Comparison of the SPO2 in the IANB
group at different time points by the Bonferroni
test showed no significant difference between TO
and T1 (P=0.089), or TO and T3 (P=1.000).
However, the mean SPO; at TO was significantly
higher than that at T2 (P=0.001). The difference
between T1 and T2 (P=0.267), or T1 and T3
(P=0.335) was not significant, but the mean SPO2
at T2 was significantly lower than that at T3
(P=0.008).

Patient movements: Table 4 shows the
frequency distribution of patient movements in
the two techniques at different time points. The
results of GEE showed that the interaction effect
of time and technique of anesthesia on patient
movements was not significant (P=0.354). Thus,
the results were analyzed irrespective of the
interaction effect.

The results (Table 5) indicated that although
the odds of calmness of children in the BIA group
were 1.7 times higher than in the IANB group, this
difference was not significant (P=0.061). Also, the
odds of calmness of children at TO were lower
than those at T3 (OR=0.48, P=0.011), indicating
that children were calmer at T3 compared with
TO, and their odds of calmness at T3 were twice
the rate at TO. Also, the odds of calmness of
children at T1 were significantly lower than those
at T3 (OR=0.13, P<0.001) indicating that children
at T3 were calmer than T1, and their odds for
calmness at T3 were 7.7 times the rate at T1.
Calmness of children at T2 was significantly
lower than that at T3 (OR=0.24, P<0.001),
indicating that children at T3 were calmer than
T2, and their odds for calmness at T3 were 4
times higher than those at T2.
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Table 2. HR of children in the two anesthesia techniques at the four assessment time points (n=29)

Time/Technique Minimum Maximum Mean Std. deviation
TO/BIA 115 148 132.17a 7.915
T1/BIA 120 159 140.28b 8.362
T2/BIA 119 150 137.00c 8.540
T3/BIA 119 140 129.76a 6.128
TO/IANB 118 151 133.28A 7.955
T1/IANB 124 164 143.69B 9.012
T2/IANB 119 165 146.90B 10.516
T3/IANB 123 142 133.45C 5.110

BIA: Buccal infiltration anesthesia; IANB: Inferior alveolar nerve block; TO: After sedative injection, T1: During local anesthetic injection; T2:
During pulp exposure; T3: During recovery

Lowercase letters indicate comparison of time points in the BIA group while uppercase letters indicate comparison of time points in the IANB
group. Similar letters indicate absence of a significant difference (P>0.05) while different letters indicate presence of a significant difference
(P<0.05).

Table 3. Mean SPO2 of children in the two anesthesia techniques at the four assessment time points (n=29)

Time/Technique Minimum Maximum Mean Std. deviation
TO/BIA 95 100 a98.34 1.495
T1/BIA 96 100 a98.45 1.213
T2/BIA 97 100 a98.66 1.078
T3/BIA 96 100 a98.79 1.264
TO/IANB 95 100 A 9838 1.293
T1/IANB 93 99 A97.52 1.405
T2/IANB 93 99 B 96.55 1.956
T3/IANB 95 100 A 98.28 1.306

BIA: Buccal infiltration anesthesia; IANB: Inferior alveolar nerve block; TO: After sedative injection, T1: During local anesthetic injection; T2:
During pulp exposure; T3: During recovery

Lowercase letters indicate comparison of time points in the BIA group while uppercase letters indicate comparison of time points in the IANB
group. Similar letters indicate absence of a significant difference (P>0.05) while different letters indicate presence of a significant difference
(P<0.05).

Table 4. Frequency distribution of patient movements in the two techniques at different time points

. BIA IANB
Time
i Valid Cumulative Valid Cumulative
point  Grade Frequency Grade Frequency
percentage percentage percentage percentage
0 19 65.5 65.5 0 16 55.2 55.2
TOA 1 10 34.5 100 1 11 37.9 93.1
2 0 0 2 2 6.9 100
0 24.1 24.1 0 10 34.5 34.5
T1B 1 22 75.9 100 1 14 48.3 82.8
2 0 0 0 2 5 17.2 100
0 16 55.2 55.2 0 31 34.5
T2C 1 11 37.9 93.1 1 16 55.2 82.8
2 2 6.9 100 2 4 13.8 100
T3D 0 25 86.2 86.2 0 19 65.5 65.5
1 4 13.8 100 1 10 34.5 100

Uppercase letters indicate comparison of time points in both groups. Similar letters indicate absence of a significant difference (P>0.05) while different letters

indicate presence of a significant difference (P<0.05).
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Table 5. Results of GEE to analyze the effect of time and technique of anesthesia on patient movements

Parameter Estimates

95% Cl for OR
Parameter B Std. Error Sig. OR

Lower Upper

Y-intercept 0.906 0.2953 0.002 2.473 1.387 4.412

Technique (BIA vs. IANB) 0.516 0.2753 0.061 1.676 0.977 2.874

TOvs. T3 -0.736 0.2891 0.011 0.479 0.272 0.844

T1vs. T3 -2.057 0.5161 0.000 0.128 0.047 0.352

T2vs. T3 -1.445 0.3893 0.000 0.236 0.110 0.506
Discussion diffusion of the anesthetic agent towards the
This study compared the efficacy of BIA with ~ mental foramen produces lip numbness.

articaine versus IANB with lidocaine for
pulpotomy of primary mandibular second molars
under IV sedation. The null hypothesis of the
study was that the efficacy of BIA with articaine
would not be significantly different from that of
[IANB with lidocaine in pulpotomy of primary
mandibular second molars under sedation.
Evidence shows that the HR of 3-6-year-old
children is 80-120 pulses/minute, which can
increase by 20% due to pain, stress, or physical
activity. This increase in HR is normal and does
not require any intervention [5]. The present
results showed an increase in HR in both
techniques; however, this
significantly greater in the IANB group at T1
(during anesthetic injection), T2 (during pulp
exposure), and T3 (recovery). Thus, the null
hypothesis of the study was rejected in this
regard. The greater increase in HR in the IANB
group at T1 can be due to the painful nature of the
IANB [15]. Better diffusion, higher potency, and
faster onset of effect of articaine might have been
responsible for lower HR at T2 and T3 in the BIA
group (due to lower pain). Lower HR at T2 and T3
in the BIA group can also be due to the fact that
articaine has the shortest metabolic half-life
(estimated to be 27 to 42 minutes); whereas, the
elimination half-life
anesthetic agents, such as lidocaine, is 90 minutes
[18]. Lip numbness in infiltration anesthesia in
children is due to the deposition of local
anesthetic agent in the buccal vestibule, since it is
not very far from the mental foramen. Thus,

increase was

of most amide local

However, the soft tissue anesthesia in using
(2.25 hours) [19] in
comparison with lidocaine (3-5 hours) [20].
Considering the short half-life of sedatives, it is
imperative to start the treatment as soon as
possible after the injection of sedative, which
justifies the use of BIA with articaine.

In the present the SPO2 was
significantly higher in the BIA group at T1 and T2
than the IANB group, which indicates lower pain
during anesthetic injection and pulp exposure in
the BIA group and higher pain of IANB injection
(T1) and slower onset of effect of IANB (T2). Pain
affects the physiological parameters. It not only
increases the HR, but also causes respiratory
depression, and resultantly lowers the blood
oxygen saturation rate [21, 22]. Thus, this part of
the null hypothesis was rejected as well.
Similarly, Daneswari et al. [17], Almadhoon et al.
[23], Ghaffari et al. [24], Elchaghaby et al. [25] and
Bahrololoomi and Rezaei [26] reported higher
analgesic efficacy of BIA with articaine than IANB
with lidocaine. However, Daneshvar et al. [13]
reported higher success rate of IANB with
lidocaine than BIA with articaine, which was in
contrast to the present findings. Also, time to
onset was shorter in the present study since the
children were sedated and the procedure had to
be started and finished promptly. In contrast to
the present results, Sharifi et al. [27] showed the
superiority of IANB to BIA; however, they
reported higher success rate of BIA in 4 to 6.5-
year-olds due to the lower thickness of the

articaine is shorter

study,
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cortical bone, which was similar to the present
finding.

The results of behavioral assessment of
children by NVPS-R in the present study showed
that the odds of calmness of children during the
entire procedure were 1.7 times higher in BIA
than IANB but the difference was not significant.
Thus, the null hypothesis was accepted in this
regard. In general, maximum calmness was
recorded during the recovery period at T3 since
there is no painful stimulus such as anesthetic
injection or pulpal exposure, or discomfort due to
the placement of a mouth opener. Higher level of
calmness at T3 compared to T0O may be explained
by placement of the child on the dental unit and
his agitation in this process at TO. The highest
patient movements were recorded at T1 (during
anesthetic injection) and the lowest at T3
(recovery) in both techniques.

This study had some limitations. Since two
treatment sessions were required, one patient
did not show-up for the second session and was
excluded. Also, some parents did not adhere to
the recommendations regarding NPO, which
resulted in cancellation of some treatments and
prolongation of the study course.

Conclusion

BIA with articaine had optimal efficacy
comparable to that of IANB with lidocaine for
pulpotomy of primary second molars under

sedation, and caused smaller changes in
hemodynamic parameters than IANB with
lidocaine.
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