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The purpose of this study was to document current practices of dentist
anesthesiologists who are members of the American Society of Dentist Anesthesi-
ologists regarding the supplemental use of local anesthesia for children undergoing
dental rehabilitation under general anesthesia. A survey was administered via e-mail
to the membership of the American Society of Dentist Anesthesiologists to document
the use of local anesthetic during dental rehabilitations under general anesthesia and
the rationale for its use. Seventy-seven (42.1%) of the 183 members responded to
this survey. The majority of dentist anesthesiologists prefer use of local anesthetic
during general anesthesia for dental rehabilitation almost always or sometimes (90%,
63/70) and 40% (28/70) prefer its use with rare exception. For dentist
anesthesiologists who prefer the administration of local anesthesia almost always,
they listed the following factors as very important: ‘‘stabilization of vital signs/
decreased depth of general anesthesia’’ (92.9%, 26/28) and ‘‘improved patient
recovery’’ (82.1%, 23/28). There was a significant association between the type of
practice and who determines whether or not local anesthesia is administered during
cases. The majority of respondents favor the use of local anesthesia during dental
rehabilitation under general anesthesia.
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General anesthesia is a form of advanced behavior
management utilized by dentists to provide quality

dental care for children otherwise unable to tolerate
dentistry in an outpatient setting.1 The use of local
anesthesia in conjunction with general anesthesia is an
area with conflicting research.

The addition of local anesthesia during dental rehabil-
itations has some potential benefits: decreased postop-

erative pain, improved hemorrhage control, and reduced
need for anesthesiologist intervention. In regards to
postoperative pain, Noble et al found in a randomized
controlled trial that patients undergoing extractions
under general anesthesia in the absence of systemic
analgesics were less likely to be distressed upon recovery
if local anesthetic infiltration was also utilized.2 Atan et al
also found a significant decrease in pain at the operation
site in patients who received supplemental local anes-
thesia.3 In a randomized controlled study, Sammons et al
showed a statistically significant decrease in pain
following extractions if local anesthesia was added;
however, this difference was significant only after 5
minutes.4
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The use of local anesthesia with general anesthesia
has been advocated to improve physiological parameters
during general anesthesia. Watts et al found the heart
rate and end-tidal carbon dioxide stayed stable for
patients undergoing dental treatment with supplemental
local anesthesia versus children under general anesthesia
without local anesthesia. In addition, patients with local
anesthesia required less frequent anesthesiologist inter-
vention. The change in heart rate and end-tidal CO2 was
statistically lower in children with local anesthesia versus
children without it.5 Although these physiologic changes
are statistically significant, the temporary increase in
heart rate and respiratory rate following extraction or
crown placement may not be clinically meaningful in the
treatment of a healthy child.5,6

Conflicting studies have shown no difference in
postoperative pain with the use of local anesthetic in
conjunction with general anesthesia.7–9 Al-Bahlani et al
did not study postoperative pain but did report a ‘‘clear
and marked increased in the measures of distress post-
operatively’’ in anesthetized children who received
infiltration with local analgesic.10 Topical anesthetics
have also been suggested to reduce postoperative pain
following general anesthesia, but Gazal et al did not find
a difference compared to when topical anesthetics were
not used.11 Although some authors have expressed
concern that the addition of local anesthesia would
increase lip and cheek biting, a statistically significant
association between lip and cheek biting and local
anesthesia has not been shown.7,8

A recent survey of pediatric dentist and general dentist
members of the American Academy of Pediatric
Dentistry (AAPD) about their use of local anesthesia on
children undergoing dental rehabilitations under general
anesthesia found a spectrum of practices and ratio-
nales.12

The purpose of this study was to document the current
practices of dentists who are members of the American
Society of Dentist Anesthesiologists (ASDA) regarding
their use of local anesthesia on children undergoing
dental rehabilitations under general anesthesia.

METHODS

A survey designed to address this study’s purpose was
developed on the SurveyMonkey Web site. A pilot of the
questionnaire was administered to 5 dentists with
extensive experience performing dental rehabilitations
for children under general anesthesia and 2 medical
anesthesiologists who provide anesthesia for dental
rehabilitations on a routine basis. Feedback from the
pilot study was used to revise the survey instrument to
improve reliability, thereby strengthening the validity of

conclusions drawn from survey results. The survey was
approved by the Institutional Review Board of Louisiana
State University Health Science Center (#7653). E-mail
addresses for ASDA members were retrieved from the
public Web site http://www.asdahq.org/ on February 8,
2012. The 20-question survey was e-mailed with a letter
of introduction stating the survey’s purpose and the
confidential nature of the survey.

The purpose of the first 2 questions was to establish
demographic information. The remaining questions
were developed to identify the practitioner’s use of local
anesthetic during general anesthesia, when they used it,
and their rationale. Practitioners were asked if they
preferred local anesthesia almost all of the time (.97%
of pediatric cases under general anesthesia), some of the
time, or almost never (,3% of pediatric cases under
general anesthesia). This categorization scheme allowed
practitioners to take into account rare exceptions to their
preferences. No other questions were asked if the
respondent indicated that he or she did not administer
anesthesia for dental rehabilitations in patients 12 years
of age and younger. Those who did treat patients in this
age range were asked about the number of patients they
treated in a month, what analgesics were used, and their
preferences regarding local anesthesia supplementation.
If the respondents reported they preferred local anes-
thetic at least some of the time, they were asked to
report the preferred type of local anesthetic, time of
administration, and preferred method of administering it.
Respondents reported factors influencing the decision to
either administer or not administer local anesthetic in the
final 3 questions by reporting if the factor was ‘‘very
important,’’ ‘‘somewhat important,’’ ‘‘not important,’’ or
‘‘not applicable.’’

The responses were exported from SurveyMonkey
and analyzed with SAS 9.2 (SAS Institute Inc, Cary, NC)
to compute descriptive statistics in addition to using
Spearman’s correlation, the exact chi-square test, the
Wilcoxon rank sums test, and the Kruskal-Wallis tests for
hypothesis testing.

A previous study in a different population found that
86% of pediatric dentists used general anesthesia for
dental rehabilitation.12 Prior to initiating the current
study, a power analysis using 86% as the expected
proportion revealed that 70 respondents would allow
estimation of the true proportion of dentist anesthesiol-
ogists using general anesthesia for dental rehabilitation
with a precision of 8%. But the actual sample size
obtained in the study (n ¼ 77) and the observed
proportion of dentist anesthesiologists using general
anesthesia for dental rehabilitation (90.9%) allowed
greater precision in the estimation of the true proportion
than anticipated (within 6.4%).
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RESULTS

Of the 191 e-mail addresses retrieved from the Web site,
5 had opted out of receiving SurveyMonkey e-mails.
Three respondents sent a personal e-mail to the author
stating that they did not treat children. Usable responses
were received from 77 dentist anesthesiologists, yielding
a 42.1% (77/183) response rate. The majority of
respondents (54.6%, 42/77) treated children in an
office-based mobile practice; the second most common
type of practitioner was an operator-anesthetist team
concept (18.2%, 14/77). The remaining respondents
practiced in a university setting (10.4%, 8/77), hospital
setting (7.8%, 6/77), or freestanding surgery center
(6.5%, 5/77), as shown in Figure 1. The most common
age group represented was practitioners 41–50 years of
age (31.2%, 24/77), as shown in Figure 2. Male
respondents comprised 79.2% of the sample (61/77).
The majority of dentists (90.9%, 70/77) provided
general anesthesia for children younger than 12 years
of age for dental rehabilitation, with the highest
percentage of dentist anesthesiologists (54.3%, 38/77)
reporting that they saw less than 30 cases per month.

Practitioners reported they most commonly used
nonsteroidal anti-inflammatory drugs for postoperative
pain relief (55.7%, 39/77) for general anesthesia cases,
with local anesthesia being the second most commonly
used modality (14.3%, 10/77) and opioids the third most
commonly used agent (11.4%, 8/77).

The majority of dentist anesthesiologists preferred to
supplement their general anesthesia with a local
anesthetic for dental rehabilitations almost always or
sometimes (90%, 63/70), as shown in Figure 3. The

highest proportion of respondents left the decision to the
operating dentist (31.4%, 22/70), although 27.1% (19/
70) reported administering the local anesthetic them-
selves. The remaining respondents either informed the
dentist to administer/not to administer local anesthetics
(18.6%, 13/70) or requested that the dentist administer/
not administer local anesthetic (22.86%, 16/70). If the
decision was left to the operating dentist, the anesthe-
siologist informed the dentist of his or her preference
69.6% of the time (16/23).

For dentist anesthesiologists who preferred the sup-
plemental use of local anesthetic at least some of the
time, the majority preferred to use lidocaine (85.71%,
54/63). Articaine was the second most commonly
preferred (5/63, 7.9%), followed by no preference (3/
63, 4.8%). The majority of respondents preferred the
local anesthetic to be administered prior to treatment
(96.8%, 61/63). Infiltration was the preferred route of

Figure 1. Anesthesia practice type of respondents.

Figure 2. Age distribution of respondents.
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administration (77.8%, 49/63) followed by no prefer-
ence (9.5%, 6/63).
Dentist anesthesiologists who preferred the adminis-

tration of local anesthesia almost always listed the
following factors as very important: ‘‘stabilization of vital
signs/decreased depth of general anesthesia’’ (92.9%,
26/28), ‘‘improved patient recovery’’ (82.1%, 23/28),
‘‘avoid activation of deep pain pathways’’ (60.7%; 17/
28), ‘‘shortened recovery time’’ (57.1%, 16/28), and
‘‘hemorrhage control’’ (46.4%, 13/28). The only factor
listed as not important by the majority of respondents
was ‘‘influence of residency training’’ (53.6%, 15/28).
For dentist anesthesiologists who preferred supple-

mentation with local anesthesia some of the time, the
following 3 factors were listed as very important:
‘‘improved patient recovery,’’ ‘‘stabilization of vital
signs/decreased depth of general anesthesia,’’ and

‘‘hemorrhage control’’ (64.7%, 22/34; 48.6%, 17/35;
and 45.7%, 16/35 respectively). ‘‘Influence of residency
training’’ was again listed as ‘‘not important’’ by the
majority of respondents (54.5%, 18/33). When asked
what factors affected their choice to administer local
anesthesia in a particular case, the following factors were
listed as very important by the most respondents: ‘‘need
for extraction of permanent teeth’’ (85.7%, 30/35),
‘‘need for extraction of primary teeth’’ (62.9%, 22/35),
‘‘extent of treatment’’ (45.5%, 15/33), and need for
hemorrhage control (41.2%, 14/34 ). The following
factors were listed as not important by most respondents:
‘‘need for stainless steel crowns’’ (52.9%, 18/34), ‘‘older
age of patient’’ (50.0%, 17/34), and ‘‘need for
pulpotomies’’ (44.1%, 15/34).

Practitioners who did not prefer the administration of
local anesthetics were asked which factors were impor-
tant in this belief. ‘‘Postoperative lip and cheek biting’’
(85.7%, 6/7) and ‘‘unnecessary for pain control if
patient receives systemic analgesics’’ (57.1%, 4/7) were
the factors most commonly listed as ‘‘very important.’’
Factors listed as not important by this group were
‘‘prolonged recovery’’ (86.7%, 6/7), ‘‘increased risk of
toxic reaction’’ (71.4%, 5/7), and ‘‘influence of residen-
cy training’’ (71.4%, 5/7).

There was a significant association between type of
practice and what determined whether or not local
anesthesia was administered during cases (v2¼ 42.5, df
¼15, P , .001) as shown in the Table. Most operator-
anesthetists (83%, 10/12) said they administered local
anesthetic themselves, whereas the most common
choice for respondents from an office-based mobile
practice, hospital, or freestanding surgery center and
from respondents who were in training was to let the

Figure 3. Frequency of administration of local anesthetic
during dental rehabilitation under general anesthesia (N¼ 70).

Relationship Between Practice Type and Who Determines Administration of Local Anesthetic*

DA Administers
Local Anesthetic,

No. (%)

DA Informs
Dentist to

Administer Local
Anesthetic, No.

(%)

Decision Is Left
to the Dentist,

No. (%)

DA Requests
Local Anesthetic
Administration
According to

Preference, No.
(%)

Total
No.

Freestanding surgery
center 0 (0) 0 (0) 3 (60.0) 2 (40.0) 5

Hospital (including
hospital affiliated
surgery centers) 0 (0) 0 (0) 4 (100) 0 (0) 4

In training 0 (0) 0 (0) 1 (100) 0 (0) 1
Office-based mobile
practice 9 (22.5) 9 (22.5) 13 (32.5) 9 (22.5) 40

Operator-anesthetist 10 (83.3) 1 (8.3) 0 (0) 1 (8.3) 12
University (including
dental department
surgery center) 0 (0) 3 (37.5) 1 (12.5) 4 (50.0) 8

Total 19 13 22 16 70

* DA indicates dentist anesthesiologist.

14 Local Anesthesia During Dental Rehabilitation Anesth Prog 61:11–17 2014



dentist decide whether or not local anesthesia is
administered.

DISCUSSION

The results of the current study indicate that the majority
of dentist anesthesiologists (90%) prefer local anesthesia
at least some of the time. Although half of them make
this decision on a case by case basis, 40% prefer it with
very rare exceptions. Improved patient recovery and
stabilization of vital signs were the most common
reasons for this preference, although other factors were
involved such as avoiding deep pain pathways.

Current theories of pain seem to support this practice
of preemptive local anesthesia to assist in postoperative
pain control and prevent the activation of deep pain
pathways. Woolf hypothesized that noxious stimuli that
produce tissue injury can generate prolonged poststim-
ulus sensory disturbances that include increased sensitiv-
ity to noxious stimuli in the future, or pain following
innocuous stimuli.13 This theory of neuroplasticity
contributing to postoperative pain has led to studies in
the medical field that suggest preemptive regional or
local anesthesia can prevent the activation of deep pain
pathways.14 The clinical relevance of these findings from
basic science and medical research to restorative and
surgical dental procedures for children has yet to be
demonstrated. There is no clear understanding of how
children perceive the sensation of having received local
anesthetic, especially in the oral cavity, and if this can
cause distress.

Needleman et al reported that children having
extractions in dental rehabilitation under general anes-
thesia were 7 times more likely than other subjects to
report pain after returning home.15 However, they also
pointed out that there was no significant relationship
between extractions and pain postoperatively in the
recovery unit, and that increased pain was only evident
after local anesthetic would have worn off, at least 2–3
hours later.

Ashkenazi et al found that patients receiving stainless
steel crowns with or without pulpotomy had a signif-
icantly higher incidence of pain compared to patients
having extractions, restorations, and sealants.16 Costa et
al found that the number of space maintainers and
crowns was associated with increased postoperative pain
immediately following the procedure, but there was no
relationship between any specific procedure and post-
operative pain at any other time.17

In contrast to the findings of the current study, a
previous study found that surveyed general dentist and
pediatric dentist members of the AAPD were significant-
ly less likely (P , .001) to always administer local

anesthesia (8.13%, 66/708, compared to 40.0%, 28/
70 in the current study) and significantly less likely (P ¼
.018) to administer local anesthesia at least some of the
time compared to dentist anesthesiologists (79.92%,
649/708, vs 90.0%, 63/70 in the current study).12 In
the previous study, dentists and dentist anesthesiologists
who administered local anesthesia at least part of the
time identified the same 3 factors as very important as
the current study: ‘‘improved patient recovery,’’ ‘‘stabi-
lization of vital signs/decreased depth of general
anesthesia,’’ and ‘‘hemorrhage control.’’12 Although
dentist anesthesiologists did, AAPD members did not
identify the following factors as very important: ‘‘avoid
activation of deep pain pathways’’ and ‘‘shortened
recovery time.’’ AAPD members listed ‘‘anesthesiologist
request’’ and ‘‘influence of residency trainings’’ as not
important.12 AAPD members may have less involve-
ment with patient recovery, so recovery time may not be
a major concern for them.

Both AAPD and ASDA members who preferred local
anesthesia some but not all of the time identified ‘‘need
for extraction of permanent teeth,’’ ‘‘need for extraction
of primary teeth,’’ ‘‘need for hemorrhage control,’’ and
‘‘extent of treatment’’ as very important factors in
making that decision.12 Both AAPD and ASDA mem-
bers who did not give local anesthesia listed ‘‘postoper-
ative lip and cheek biting’’ as very important, although
most AAPD members did not list ‘‘unnecessary for pain
control’’ as unimportant.12

It was interesting to note that ‘‘anesthesiologist
request’’ was the second most commonly listed factor
as unimportant by AAPD members (after ‘‘influence of
residency training’’), but 90% (63/70) of dentist anes-
thesiologists reported that they either gave local anes-
thesia, informed the dentist to give it, requested the
dentist give it, or informed the dentist of their prefer-
ence.12 One potential explanation is that most AAPD
members work with medical anesthesiologists with little
input on this issue.

The response rate of 42% in the current study
exceeded the 17% response rate for AAPD members.12

Possible reasons for the low response rate in the
previous study may have been an inadequate introduc-
tion to the survey, unclear survey questions, lack of
nonresponder follow-up, and AAPD member frustration
with a high number of e-mail surveys. The higher
response rate by ASDA may be a reflection of their
enthusiasm for this topic. As a side note, the first author
received some very pleasant phone calls and e-mails
from members wishing to discuss this topic further.
Previous research on mail surveys among dentists found
that nonresponse bias did not affect the results obtained
from dental surveys.18 The study found no differences in
views or demographic characteristics between respond-

Anesth Prog 61:11–17 2014 Townsend et al. 15



ers to first mailed questionnaires and those who did not
respond, and conclusions drawn from initial responders
would have been the same as those based on the
complete sample.18 But this finding has not been
reproduced in Web-assisted surveys.
Analgesia and postoperative pain control is an

important part of the treatment plan, especially during
dental rehabilitations under general anesthesia. The
dentist and anesthesia provider should collaborate to
anticipate and reduce patients’ postoperative pain. To
date, no prospective double-blind studies have been
published to definitively show the necessity, or lack
thereof, of using local anesthesia for all or some clinical
dental procedures performed on a child who is under
general anesthesia.
Possible areas for future research include:

1. Double-blind clinical trials evaluating the supplemen-
tal use of local anesthesia during dental rehabilitations
under general anesthesia with adequate sample size,
monitoring postoperative pain both in the hospital
recovery room and at home after discharge.

2. Patterns of education on the use of analgesia and
local anesthesia in children.

3. Deep pain pathway activation in children due to
dental procedures.

4. Clinical studies on postoperative pain and adminis-
tration of general anesthesia due to dental treatment.

5. Pain assessment specific to dentistry in children
under general anesthesia.

6. Strategies for assessing dental pain in young/
nonverbal children.

CONCLUSION

1. Ninety-one percent of responding dentist anesthesi-
ologists use local anesthesia at least part of the time
during dental rehabilitations under general anesthe-
sia, and 40% use it with rare exceptions.

2. ‘‘Stabilization of vital signs/decreased depth of
general anesthesia,’’ ‘‘improved patient recovery,’’
and ‘‘avoid activation of deep pain pathways’’ were
the most commonly cited reasons for administering
local anesthetic.

3. The most common dental procedures for which local
anesthetic was used were reported to be ‘‘need for
extraction of permanent teeth’’ and ‘‘need for
extraction of primary teeth.’’
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