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Background. Pain measures
associated with computerized
delivery of intrasulcular
anesthestic have not been
reported. The authors evalu-
ated a computerized delivery
system for intrasulcular
(CDS-IS) anesthesia in 
primary molars.
Methods. The study population consisted of
children aged 2 to 13 years who received CDS-
IS injections, 159 in mandibular molars and 
48 in maxillary molars. Children were treated
by one of three modes of behavioral manage-
ment: behavior modification (BM) only, inhala-
tion of nitrous oxide (N2O) in addition to BM or
intrarectal sedation. Variables evaluated
included the subjective perception of the child’s
well-being before and after administration of
the anesthetic, the child’s pain behavior during
anesthetic administration, effectiveness of the
anesthetic during dental treatment, incidence of
reported postoperative dental pain (PDP) and
analgesic use after the CDS-IS injections.
Results. The effectiveness of CDS-IS anes-
thesia in mandibular molars was 97 percent, 
92 percent, 63 percent and 71 percent for resto-
rations, preformed stainless steel crowns, extrac-
tions and pulpal therapies, respectively (mean
effectiveness, 89 percent). The effectiveness of
CDS-IS anesthesia in maxillary molars was 96
percent, 50 percent, 92 percent and 78 percent,
respectively (mean effectiveness, 90 percent).
CDS-IS was less effective in children aged 2 to 4
years who received sedation than it was in older
children. The authors found no differences
between children’s subjective self-reports of well-
being before and after anesthetic administra-
tion, between the sexes and/or between modes of
behavioral management (that is, BM or N2O).
Most children exhibited low pain-related
behavior during anesthetic administration, with
no differences between boys and girls. The
overall incidence of PDP was 31.4 percent; 64.9
percent of these patients received pain-relieving
medications as a result, with no correlation to
age, tooth treated, effectiveness of anesthesia or
type of treatment.
Conclusions. CDS-IS  is effective for anes-
thetizing primary molars, mainly for amalgam,
resin-based composite and stainless steel crown
restorations.
Key Words. Computerized anesthesia; 
intrasulcular anesthesia; primary molars.
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Effective pain control in children during dental
treatment is important to achieving comfort,
cooperation and compliance with dental care
during adulthood.1-3 Several methods have
been suggested to reduce injection pain, one of

which is slow delivery of the anesthetic solution.4-6 A
low-pressure microprocessor-controlled delivery system
(Wand, Milestone Scientific, Deerfield, Ill.) has been
developed to decrease the pressure and speed of the

injection. Several authors have
reported that this system decreased
pain-disruptive behavior during palatal
injections by two to three times, but
had no effect on buccal infiltration or a
mandibular block.5-10

BACKGROUND

Pain during dental treatment can be a
result of ineffective anesthesia.11-13

Unfortunately, an insufficient level of
anesthesia during dental procedures occurs in approxi-
mately 11.6 percent of children aged 26 to 155 months,14

which can be attributed to the child’s age, sex,4,15,16

symptoms,14,17-21 anxiety at injection,14,22-25 initial dose of
anesthetic agent administered,26,27 operative procedure
performed,14,15 use of nitrous oxide/oxygen analgesia and
oral sedation,28 arch treated11,15 and method of local
anesthetic administration.29-32

Mandibular primary molars. The most routinely
used method to anesthetize mandibular primary molars
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is the inferior alveolar block.33,34 However, this
method has several disadvantages: 
dit is significantly more painful than buccal
infiltration, sometimes affecting the child’s
behavior34;
dits effectiveness is limited to 63 to 87 percent of
cases11-13,35,36; 
dthe lengthy duration of anesthesia increases
the possibility of postoperative trauma, such as
lip or tongue biting.1

Local infiltration, as an alternative to the
mandibular block in children, is unreliable,30-32

with a success rate of approximately 65 percent.1

This mode of anesthetic administration is least
effective with pulpotomies and extractions.32,34

Intraligamentary anesthetic delivered via a
high-pressure syringe is another alternative to a
mandibular block.37,38 Its advantages include easy
administration, the absence of soft-tissue numb-
ness, short anesthesia duration and a smaller
volume of anesthetic solution needed (an impor-
tant factor in pediatric patients). However, the
anesthetic fluid, which is injected under pressure,
could interfere with the development of the corre-
sponding permanent dental buds.39 This tech-
nique also is associated with lengthy postopera-
tive pain (up to seven days after the injection)
and a relatively short period of anesthesia for
quadrant dentistry.40-43

Maxillary primary molars. The most rou-
tinely used procedure for anesthetizing maxillary
molars is the buccal infiltration. However, this
technique also may be associated with unsuc-
cessful anesthesia because of the deep location of
the apex of the second primary molars beneath
the zygomatic bone, which may be too dense and
thick to allow adequate infiltration.29,30

To our knowledge, no data are available
regarding the effectiveness of the computerized
delivery system for intrasulcular (CDS-IS) anes-
thesia in primary molars. Moreover, no data are
available regarding the incidence of postoperative
dental pain (PDP) after intrasulcular anesthetic
is injected via a low-pressure delivery system. 

The purpose of this study was threefold: 
dto evaluate children’s subjective perception of
pain and pain-disruptive behavior during the 
procedure;
dto evaluate the effectiveness of CDS-IS anes-
thesia for various dental procedures in primary
molars;
dto evaluate the incidence of PDP associated
with CDS-IS anesthesia. 

PATIENTS AND METHODS

Study population. One hundred ninety-three
children aged 2 to 13 years who received dental
treatment in two pediatric dental clinics partici-
pated in the study. We introduced patients’ par-
ents to the CDS-IS system and requested them to
give their oral consent. Two of us (M.A., S.B.)
administered one maxillary or mandibular injec-
tion in each child (14 children underwent treat-
ment in both the mandibular and maxillary
arches and received two injections). A structured
form was designed to collect all data regarding
demographic and dental variables, including the
patient’s age, sex, mode of behavioral manage-
ment used (behavior modification [BM] only,
inhalation of nitrous oxide (N2O)/oxygen or seda-
tion via intrarectal midazolam), tooth location
and dental procedure (resin-based composite or
amalgam restoration, stainless steel crown,
pulpotomy or tooth extraction). 

For analysis, we categorized the children into
groups according to their age and treatment
mode: group 1: ages 2 to 4 years; group 2: ages 
5 to 8 years; and group 3: ages 9 years and older. 

Mode of behavioral management. The two
clinicians achieved proper behavioral cooperation
from the children by using three approaches: 
dBM (nonpharmacological) techniques only,
such as tell-show-do,44 desensitization, empathy,
giving control to the child by raising the left
hand, retraining, behavior shaping, reframing
and distraction; 
dinhalation of N2O/oxygen (up to 45 percent
N2O) in addition to BM; 
dN2O inhalation combined with sedation
(intrarectal midazolam [0.4 milligram/kilogram],
up to a maximum dose of 7.5 mg). The clinicians
used this approach only for difficult patients
(mainly very young children).

The Ethics Committee of Tel Aviv University,
Israel, approved the study. 

Table 1 shows the distribution of patients
according to mode of behavioral management, age
and dental arch treated. 

CDS-IS procedure. Each injection was pre-
ceded by a 50-second application of topical gel
(benzocaine 20 percent) outside and inside the
sulcus corresponding to the teeth to be anes-
thetized. The clinicians used the CDS to anes-
thetize the primary molars, according to the man-
ufacturer’s recommendations. The local
anesthetic solution was administered intrasulcu-
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larly, using a 30-gauge extra short needle
inserted parallel to the long axis of each root of
the anesthetized tooth. Each tooth received a dis-
tinct anesthetic injection, one at the mesiolingual
and buccal line angle, the other at the distolin-
gual and buccal line angle. 

For the maxillary molars, the clinicians
injected several drops of local anesthetic solution
into the palatal sulcus until blanching occurred.
All procedures involved the use of a lidocaine car-
tridge (2 percent with 1:100,000 epinephrine). As
a rule, the dentists administered 0.9 milliliter of
local anesthetic for each root of the primary
molar. Two molars in each patient were anes-
thetized; one for application of the rubber-dam
clamp, the other for the operative treatment.
Where two adjacent primary molars in one quad-
rant were treated, the dentists applied the clamp
on the second primary molar to prevent anes-
thetizing three teeth at once. In these cases, they
administered up to 1.8 mL of anesthetic and dis-
tributed it equally among the teeth. The amount
of local anesthetic did not exceed 4.4 mg/kg body
weight of the child. Immediately after adminis-
tration of the anesthetic and before the operative
treatment, the dentists applied a tooth clasp and
a rubber dam. 

Anesthesia evaluation. Childrens’ self-
reports. To assess the child’s subjective perception
of well-being before and immediately after the
injection, the clinicians used a face picture scale
(FPS).45-47 The scale consists of five faces, ranging

from laughing to crying, painted on a 100-
millimeter ruler. The dentists asked the child to
indicate, with the use of a free-moving bar, the
place on the ruler that best represented his or her
feeling at the moment. They measured the dis-
tance of the bar from the 0 point (laughing face)
on the ruler and used it for further calculations
(scores ranged from 0, indicating no pain at all
[smiling], to 100, indicating severe pain [crying]).
Only children in the BM and N2O groups com-
pleted this scale. Children who received sedation
were unable to respond.

Child’s pain behavior during administration of
anesthetic. One of two dental assistants who did
not participate in the treatment sat beside the
child during the injection and served as an impar-
tial observer. The observer scored the child’s
behavior according to the Children’s Hospital of
Eastern Ontario Pain Scale (CHEOPS), which is
the most widely used scale to evaluate pain
behavior immediately after an operative pro-
cedure or for needle pain.48 This scale has been
shown to have excellent interrater reliability (90
to 99.5 percent) and good evidence of validity
when used for young children after surgery.49 In
this study, the observer scored the child’s
behavior immediately after the injection.

The scale refers to several parameters (crying,
facial display, verbal expression, torso move-
ments, touching the injection area and leg move-
ments) and rates them according to several pos-
sible behaviors: from 0—behavior that is the

TABLE 1

PATIENT DISTRIBUTION ACCORDING TO MODE OF BEHAVIORAL 
MANAGEMENT, AGE AND ARCH TREATED. 
MODE OF BEHAVIORAL
MANAGEMENT

NUMBER OF PATIENTS* TOTAL

* Fourteen children underwent treatment in both arches.
† Mandibular primary molars.
‡ Maxillary primary molars. 

Group 1 
(Ages 2 to 4 Years)

Group 3 
(Ages 9 Years 

and Older)

Group 2 
(Ages 5 to 8 Years)

Behavioral 
Modification Only 

Nitrous Oxide 
Inhalation and 
Behavioral Modification

Sedation and Nitrous
Oxide Inhalation

TOTAL

6

10

47

63

0

1

14

15

12

3

0

15

11

9

2

22

41

43

75 

159

23

9

16 

48

24

24

26

74

11

5

2

18

Upper‡Lower† UpperLower Upper UpperLower Lower

Copyright ©2005 American Dental Association. All rights reserved.



JADA, Vol. 136     www.ada.org/goto/jada    October 2005 1421

C L I N I C A L P R A C T I C E

antithesis of pain—to 3—behavior indicative of
severe pain. The total score ranges from 4 to 13.

Two of us (M.A., S.B.) conducted a pilot study
to validate the CHEOPS; the two pediatric den-
tists watched 15 patients and rated them sepa-
rately. The dentists discussed each disagreement
they had until they reached complete agreement.
Afterward, each dentist explained the scale to the
impartial observers (that is, each dentist’s dental
assistant) in her private practice, and practiced it
on another 15 patients. At that point, the two
dentists and the impartial observers achieved
complete agreement. We did not include these
patients in this study.

Anesthesia effectiveness. The two dentists
assessed the effectiveness of anesthesia through
the presence or absence (noncontiguous) of pain-
disruptive behavior during treatment, as
described by Oulis and colleagues.32 They rated
each single sign of discomfort (even mild) as the
presence of pain. Signs of discomfort included
visual or acoustic changes, such as hand or body
tension or movements; eye movements; oral com-
plaints; or tears. The dentists rated anesthesia as
adequate only when the child was completely
relaxed during treatment (that is, no evidence of
pain-disruptive behavior).

Evaluation of PDP and use of analgesic
drugs 24 hours after surgery. The dentists
avoided suggestions from the children or their
parents regarding PDP or analgesics during and
immediately after treatment. Any questions
posed by the child or parent were answered, but
the dentists did not give any prescriptions for
pain medications. A secretary, who was unaware
of the treatment performed, telephoned parents
eight to 24 hours after the procedure to request
information regarding PDP, the use of analgesic
drugs or both by the child. The secretary asked
the parents to involve their child in their
responses if he or she was mature enough. We
excluded the child from the study if parents could
not be reached within 24 hours. All parents who
could be reached responded to the telephone 
questionnaire.

Statistical analysis. We used the Pearson χ2

test to evaluate the possible associations between
anesthesia effectiveness, sex, age, mode of behav-
ioral management, dental procedure performed
and CHEOPS score. We used a t test to evaluate
differences between FPS scores before and after
the anesthetic was administered. Two-way
analysis of variance was used to evaluate interac-

tions between CHEOPS scores, age and sex. We
evaluated the correlation between FPS and
CHEOPS scores using the Spearman rank corre-
lation coefficient. We set an a priori level of sta-
tistical significance at P < .05.

RESULTS

Population description. Of the 193 children in
the study population, 159 (82 percent)
(mean ± standard deviation [SD] age, 6.4 ± 2.3
years; median age, 6 years) received treatment in
mandibular primary molars and 48 (25 percent)
(mean ± SD age, 7.5 ± 3.1 years; median age, 
7.4 years) received treatment in maxillary pri-
mary molars (14 children received treatment in
both arches). Table 1 summarizes the distribution
of patients. Within the first 24 hours after treat-
ment, we attempted to reach and interview the
parents of 135 patients. Of these parents, 119 
(88 percent) were successfully contacted, all of
whom agreed to respond to the questionnaire. 

Dental procedures. The dentists treated 
82 first primary molars (65 mandibular and 17
maxillary) and 125 second primary molars (94
mandibular and 31 maxillary). Treatment pro-
cedures included placing 121 amalgam or resin-
based composite restorations, seating 28 pre-
formed stainless steel crowns, 30 pulpotomies and
28 extractions. Table 2 shows the distribution of
teeth according to the treatment performed, teeth
treated, arch treated and effectiveness of 
anesthesia. 

Anesthesia evaluation. Children’s self-
reports. Ninety-two children treated with BM or
N2O completed the FPS scales before and immedi-
ately after they received the anesthetic (64 chil-
dren treated in the mandibular arch, 28 children
treated in the maxillary arch). The mean ± SD
FPS score before and after injection was
11.4 ± 18.2 and 9.2 ± 18.0, respectively, in the
mandibular molars compared with 23.0 ± 27.4
and 10.8 ± 16.6, respectively, in the maxillary
molars. We found no significant differences in the
scores received by children treated with BM or
N2O or before and after administration of anes-
thetic, as well as no significant differences
between the sexes. 

Age was the only variable that significantly
affected the children’s self-reports. Children in
group 3 (age ≥ 9 years) had significantly higher
FPS scores before the injection than did children
in the other two age groups (mean ± SD score,
24.3 ± 26.9 compared with 10 ± 17.1 [ages 5 to 
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8 years]) and 10.7 ± 28.3
[ages 2 to 4 years]; P = .024).
However, they also tended to
change their scores more
often after the injection,
usually to lower their scores 
(76.9 percent of children in
group 3 compared with 28.6
and 29.4 percent in groups 
1 and 2, respectively;
P = .002). 

Evaluation of children’s
pain behavior during
administration of anesthetic.
The CHEOPS score was
available for 186 (96.4 per-
cent) of 193 children (data
are based on 157 children
who received mandibular anesthetic and 47 chil-
dren who received maxillary anesthetic). Most
children exhibited low pain-related behavior
(mean score for the mandibular arch, 6.1 ± 1.9
and for the maxillary arch, 5.61 ± 1.4). We found
no significant differences between the sexes or
between age groups. However, when receiving the
CDS-IS injection, children in the sedation group
received significantly higher CHEOPS scores
(mean score, 6.9) than did children in the N2O or
BM groups (mean score, 5.4 and 5.4, respectively;
P = .013). 

We found a significant correlation between the
FPS score before the injection (data are based on
190 [98.4 percent] of 193 children) and the child’s
behavior during the injection, as recorded by
CHEOPS (P = .032).

Anesthesia effectiveness. The mean effective-
ness of the CDS-IS anesthesia was 90 percent for
maxillary primary molars and 89 percent for
mandibular primary molars (Table 2). The effec-
tiveness was higher for restorations and pre-
formed crowns and lower for extractions and
pulpal therapy (P < .001 for mandibular molars;
not significant for maxillary molars). We found
that anesthesia effectiveness was unaffected by
sex or tooth location (first or second primary
molars) in both arches. The effectiveness of anes-
thesia in children aged 2 to 4 years (group 1) and
in children treated with sedation was lower than
that in older children or in children in the BM or
N2O groups (P = .042). 

Correlation analyses. We found no correla-
tion between children’s self-reports of well-being
(FPS scores) before and immediately after the

injection and the effectiveness of anesthesia in
both arches. We found a significant correlation
between children’s pain behavior during the injec-
tion (CHEOPS score) and the effectiveness of
anesthesia (mean ± SD CHEOPS score for chil-
dren with effective and ineffective anesthesia was
5.88 ± 1.69 and 7.42 ± 2.46, respectively; P < .01). 

PDP. We evaluated PDP in 118 children. The
mean incidence of PDP after the CDS-IS injection
was 31.4 percent (37 of 118 patients); 64.9 percent
of those with PDP received pain-relieving medica-
tion. We found no differences between age groups
(15 [31.9 percent] of 47 children aged 2 to 4 years,
17 [36.2 percent] of 47 children aged 5 to 8 years
and five [23.8 percent] of 21 children aged 9 years
or older had PDP; P = .6; age data were missing
for three children). 

PDP also was not affected by tooth number
(mean incidence, 22.2 percent in maxillary first
molars [two of nine children], 22.2 percent in
maxillary second primary molars [four of 18 chil-
dren], 27.8 percent in mandibular first primary
molars [10 of 36 children] and 38.9 percent in
mandibular second primary molars [21 of 54 chil-
dren]; P = .45; the tooth number was missing for
one child).

PDP was not affected by sex (19 [33.3 percent]
of 57 boys and 18 [29.5 percent] of 61 girls had
PDP; P = .7) or by the different behavioral man-
agement modes (eight [25 percent] of 32 children
in the BM group, 12 [36.4 percent] of 33 children
in the N2O group and 17 [32.1 percent] of 53 chil-
dren in the sedation group had PDP; P = .6). The
study results showed a slightly higher incidence
of PDP after pulpal therapy compared with

TABLE 2

EFFECTIVENESS OF INTRASULCULAR 
ANESTHESIA IN FIRST AND SECOND 
PRIMARY MOLARS.
TREATMENT NUMBER (PERCENTAGE) OF TEETH IN WHICH 

ANESTHESIA WAS EFFECTIVE

Amalgam or Resin-Based
Composite Restoration

Preformed Stainless
Steel Crown

Extraction

Pulpotomy

TOTAL

(100)

(90)

(38)

(78)

(88)

38

9

3

7

57

8

0

6

1

15

55

15

7

8

85

16

1

5

6

28

Mandible

First Primary Molar Second Primary Molar

Maxilla Mandible Maxilla

(100)

(0)

(86)

(100)

(88)

(95)

(94)

(88)

(67)

(90)

(94)

(100)

(100)

(75)

(90)
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restorative therapy (eight [57.1 percent] of 14
children versus 17 [25.8 percent] of 66 children,
respectively); however, this difference did not
reach statistical significance. The study results
showed no significant differences between the two
treating dentists with regard to PDP (P = .89) or
with regard to the effectiveness of anesthesia
(P = .7).

General observations. In 70 percent of the
children, administration of the anesthetizing
solution at the lingual surface also caused
blanching on the buccal surface. Seventy-four per-
cent of the patients reported having lower lip
numbness, but we observed no tongue anesthesia
or lip biting. 

DISCUSSION

To our knowledge, this is the first study to report
the clinical effectiveness of CDS-IS anesthesia in
maxillary and mandibular primary molars.
Although intrasulcular anesthetic delivered via a
low-pressure delivery system is injected into the
same area as that of the intraligamentary anes-
thetic delivered via a high-pressure syringe, these
two techniques are completely different. The low-
pressure delivery system enables the operator to
inject the anesthetic solution at an extremely low
pressure (165 pounds per square inch), enabling
laminar diffusion into the adjacent bone and
avoiding damage to the adjacent tissue. In con-
trast, the intraligamentary anesthetic injected via
a high-pressure syringe induces high pressure on
the tissue (1,200 psi), which causes ischemia and,
subsequently, transitional necrosis of the adja-
cent bone and lengthy PDP.39-42

Pain-related behavior. Several studies have
evaluated patients’ pain-related behavior during
the conventional methods.4-10,34 These studies have
shown that a mandibular block induces signifi-
cantly more pain-related behavior in children
during anesthetic administration than does
buccal infiltration, and that quiet behavior could
turn negative during administration of the block
via a conventional syringe.4,34

Moreover, a palatal injection, which is a neces-
sary adjunct to buccal infiltration for the clinician
to painlessly place a rubber dam, matrix or wedge
in children, also is painful when administered via
a conventional syringe.5,6 To reduce the pain asso-
ciated with the injection, several clinicians have
suggested that the anesthetic be administered at
a slow pace (that is, via CDS). 

Although Asarch and colleagues8 and Ram and

Peretz9 reported that CDS had no advantage in
reducing pain-related behavior during a
mandibular block, other authors5,6,10 reported that
it reduced the pain-related behavior during a
palatal injection. Hochman and colleagues6 com-
pared the pain associated with palatal injections
administered via a conventional syringe with that
of CDS-administered injections among 50
patients. They found that the mean pain level for
CDS and the conventional syringe was 21.42 and
61.64, respectively, on a visual analog scale (with
0 indicating no pain and 100 severe pain). More-
over, when using a 5-point oral scale to compare
palatal injections, they found the mean pain score
for CDS and a conventional syringe to be 1.02 and
2.5, respectively,6 which is in accordance with our
study results. 

In our study, we used the CDS in a new way,
by injecting the solution directly into the intrasul-
cular area. CDS-IS anesthesia was associated
with relatively few pain-related behaviors, as
rated on the CHEOPS and the FPS. Generally,
children rated the experience before and after the
injection as relatively nonstressful, with no effect
of the behavioral management mode (that is, BM
or N2O). Interestingly, most of the oral complaints
were directed toward the bitter taste of the anes-
thetic solution that leaked into their mouths. We
should point out that CDS-IS anesthesia was less
effective in children aged 2 to 4 years who
received sedation than it was in older children
(most of whom did not receive sedation); further
studies are required for this age group. 

Our results show that CDS-IS anesthesia is
highly effective for restorations, but it is less
effective for pulpal therapy. This is in agreement
with the findings of Nakai and colleagues,14 and it
might be attributed to the fact that many of these
teeth were symptomatic initially and associated
with acute local inflammation, which could have
reduced the efficacy of the anesthetic and lowered
the patient’s pain threshold. Furthermore, extrac-
tions require that pressure be placed on the tooth,
which can be interpreted by the child as pain and
discomfort. This is an important factor, because
we considered even a single mild sign of discom-
fort, such as sound, eye movement and hand or
body movement, to be an indicator of pain.
Although this method probably lowered the
apparent effectiveness of the anesthesia, we chose
it because there is no valid method to differen-
tiate between reactions to pressure or discomfort
and to pain. 
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The effectiveness of CDS-IS anesthesia is
equivalent, and even superior, to that of the
mandibular block or mandibular buccal infiltra-
tion, according to data reported in previous
studies.1,14,20,35,50 The reported effectiveness of
buccal infiltration in the mandibular arch was 
65 to 95 percent for restorations (a total of 120
teeth), 47 to 62 percent for pulpal therapy (a total
of 28 teeth) and 75 percent for extractions (a total
of only four teeth).1,31-33,35

Similarly, the effectiveness of the mandibular
block, which is the most routinely used anesthetic
procedure in the restoration of mandibular pri-
mary molars, has been reported to be 63 to 87
percent.11-13,33-35 Furthermore, the mandibular
block has several additional disadvantages when
administered in children; it is significantly more
painful than buccal infiltration, sometimes
affecting the child’s behavior,34 and the lengthy
duration of anesthesia increases the possibility of
postoperative trauma, such as lip or tongue
biting.1,30 Mild lip anesthesia occurred in 74 per-
cent of the patients in our study, with no inci-
dents of tongue anesthesia or lip-, tongue- or
cheek-biting episodes observed within 24 hours
after treatment (data not shown). Our results
show that CDS-IS is at least as effective as the
conventional methods used to achieve local anes-
thesia in children, without the disadvantages
mentioned above.

The overall incidence of PDP after using CDS-
IS in children was 31.4 percent, which is similar
to the findings of Acs and Drazner51; they are the
only authors, to our knowledge, to have reported
the prevalence of PDP after conventional injec-
tions for operative dental procedures in children.
Thus, CDS-IS anesthesia did not increase the
incidence of PDP, which is in contrast with what
has been reported for intraligamentary anes-
thesia achieved via a high-pressure syringe.40-43

This suggests that CDS-IS anesthesia does not
damage the periodontium.

Antibiotic prophylaxis. Usually, when an
intraligamentary anesthetic is delivered via a
high-pressure syringe to patients with possible
cardiac problems, a systemic antibiotic prophy-
laxis is recommended.52 This is because the 
gingival sulcus is populated by gram-positive
anerobic bacteria that cannot be eliminated by an
oral chlorhexidine rinse and possibly can initiate
bacteremia and, subsequently, subacute bacterial
endocarditis. Because CDS-IS also is injected into
the gingival sulcus, clinicians should follow the

same protocol of antibiotic prophylaxis in appro-
priate patients.

The CDS-IS technique has several advantages
over the mandibular block. It is applied easily, self-
inflicted injuries are decreased owing to its local-
ized effect and bilateral dental procedures can be
completed in one session. Dentists also can consider
this technique for patients who suffer from hemo-
philia without replacement of deficient factor.53

Minor disadvantages. However, we should
point out that CDS-IS anesthesia is associated
with several minor disadvantages that clinicians
should consider: 
dan inability to calculate the precise amount of
local anesthetic that has been injected owing to
leakage of the solution into the mouth;
dlonger injection time;
dhigh costs caused by the relatively high price of
the disposable units needed for the injection. 

Moreover, our preliminary results indicate that
CDS-IS has not been as successful in anes-
thetizing permanent premolars and molars (data
not shown). The reason is not completely clear,
but it might be attributed to the longer roots of
permanent teeth and slower diffusion within the
denser alveolar bone.

CONCLUSION

CDS-IS is a safe, efficient and reliable technique to
achieve adequate anesthesia in children’s primary
molars, primarily for amalgam, resin-based com-
posite or stainless steel crown restorations. The
effectiveness is not related to sex or to tooth loca-
tion (first or second primary molars). In addition,
unlike intraligamentary anesthetic delivered via a
high-pressure syringe, low-pressure CDS-IS anes-
thesia does not increase the incidence of PDP. ■
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