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This controlled, double-blind, split-mouth study was designed to evaluate postoper-
ative pain experience following periodontal surgery on 20 patients. Two commercially
available local anesthetic agents, bupivacaine HCl and lidocaine HCl, were used. Periodontal
surgeries were standardized to minimize differences in difficulty, extent and time. A patient
questionnaire was used to collect data for the 24-hour observation period following peri-
odontal surgery. During this period, pain perception was assessed by visual analogue scales.
The results indicated that when bupivacaine was used, there was less postoperative pain,
fewer postoperative analgesics taken and a longer period of "numbness" (anesthesia) as

compared to lidocaine. The patients expressed a strong preference for bupivacaine over
lidocaine.

Effective pain control during and after periodontal
surgery is essential in a periodontal practice. One way
of achieving this goal could be the use of a long-acting
local anesthetic such as bupivacaine (Marcaine).ff Bu-
pivacaine is marketed in dental carpules for use as a
local anesthetic in clinical dentistry. The manufacturer
claims a "prolonged analgesic effect for better patient
comfort in addition to keeping patients pain-free for a

longer period of time." They also claim "a decreased
need for postoperative analgesics.'"

Numerous clinical trials in dentistry have studied the
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effects of bupivacaine in patients undergoing oral sur-

gery.2"7 Another study used endodontic patients.8 To
our knowledge, there have been no published trials
evaluating the use of bupivacaine in periodontal sur-
gery.

The primary objective of this study was to compare
the use of 0.5% bupivacaine with epinephrine
(1:200,000) to 2% lidocaine$t with epinephrine
(1:100,000) during and following periodontal surgery
to evaluate differences in: postoperative pain; postop-
erative analgesics needed; and total time of "numbness"
(anesthesia) experienced by the patient.

MATERIALS AND METHODS

Twenty male and female patients ranging in age from
20 to 65 years were selected from the patient pool in
the postdoctoral periodontics clinic at the University of
Kentucky College of Dentistry. Patients who had a

history of systemic illness or were taking any medica-
tion which could interact with the local anesthetic
agents were eliminated from the study.

The procedures involved in the study were thor-
oughly explained to the patient. Before any surgical
procedure was begun, the patient was required to read
and sign an "Informed Consent Form" provided by the
investigator.
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The study was designed as a double-blind trial to

avoid investigator bias and to strengthen the credibility
of the patients' subjective evaluations. To accomplish
this goal, a special procedure was instituted to manu-
facture identical carpules for this study. The commer-

cially available 0.5% bupivacaine HCl with epinephrine
1:200,000 was used as manufactured. Additionally, the
label on the carpule was removed by the investigator
and placed into a sealed container labelled "A." In
order to have a 2% lidocaine HCl with epinephrine
1:100,000 unlabeled carpule identical to the 0.5% bu-
pivacaine unlabeled carpule, the red rubber plungers
from the 0.5% bupivacaine were obtained and used
with a carpule containing 2% lidocaine with 1:100,000
epinephrine. The lidocaine-containing carpules were
then placed in a sealed container labeled "B" for the
purposes of this research investigation. This process was
accomplished after careful evaluation by a leading man-
ufacturer* of local anesthetics. This evaluation in-
cluded: biocompatibility, standardization, microbiolog-
ical control, and solution testing.

Eight carpules of either 0.5% bupivacaine or 2%
lidocaine were removed from the respective containers
(A and B) and placed into identical envelopes with the
only difference being a coded number on the outside.
The allocation of these numbers to the envelopes was
done by a second party not directly involved with this
investigation. The coded system was used so that the
investigator could not identify the anesthetic agent. This
code was readily available to the principal investigator
and other faculty members in case a medical emergency
were to arise.

Each patient was assigned a "Patient Number" de-
pending on when he entered the study. The second
party, not directly involved in this investigation, as-

signed each patient (numbers 1-20) two envelopes with
coded numbers. One of the coded envelopes contained
bupivacaine carpules and the other lidocaine carpules.
A "master code" sheet with the numbering system and
the identity of the anesthetic within each coded enve-

lope was developed. The second party then randomly
assigned the anesthetic given, the quadrant to be treated
surgically, and the order of the surgeries (i.e., left or

right side), so that the first anesthetic given to a patient
and order of the surgeries varied. In effect, a double-
blind system ensured that neither the investigator nor
the patient knew what anesthetic was administered.

Periodontal surgeries were performed on the 20 se-
lected patients using either the maxillary or mandibular
arch. The first surgical procedure was done on one

quadrant and the second surgical procedure was accom-

plished on the opposite quadrant in the same arch. The
procedures were performed on separate occasions at
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least 2 weeks apart but within a 6-week period. All
surgeries were performed in the morning hours to pro-
vide the patient and investigator sufficient time to
evaluate the postoperative discomfort before bedtime
and to avoid possible diurnal variation in pain response.
The same investigator (EL) performed all surgical pro-
cedures. The surgeries were standardized as closely as
possible. An attempt was made to select cases requiring
the same type and extent of surgery as well as compa-
rable difficulty levels. At the completion of surgery,
Coe-Packf dressing was applied to the surgical site.

Standardized anesthetic techniques were used. In
mandibular quadrants, inferior alveolar, lingual and
long buccal injections were administered. In maxillary
quadrants, a posterior superior alveolar block, local
infiltration and palatal injection were administered.
The same number of carpules were injected at each site
to achieve "surgical anesthesia." In block injections, 1 lh
carpules were deposited (inferior alveolar, lingual and
posterior superior alveolar). An additional one carpule
was deposited for the long buccal and local infiltration
injections. The palatal anesthesia was obtained with 1
carpule by giving a greater palatine injection and local-
ized palatal infiltration. Effective surgical anesthesia
was determined by noting the patient's response to a
sharp end of a No. 7 explorer which was used to
"sound" the soft tissues in the surgical site. This was
done 2 minutes after completion of anesthetic admin-
istration. This technique of evaluating surgical anes-
thesia was repeated every minute for 5 minutes. If
surgical anesthesia was not obtained in 5 minutes, a
reinjection was administered. If more than five carpules
of anesthetic agent were necessary to achieve surgical
anesthesia, then the case was considered an anesthetic
failure and was eliminated from the study.

For the purposes of this research investigation,
"numbness" was defined as the loss of feeling as per-
ceived by the patient. This was calculated by taking the
total time from "surgical anesthesia" to the "time
numbness wore off."

A standardized reproducible "Preoperative Explana-
tion Form" was read to all the patients before each of
the surgical procedures. At that time, all the patients
received prescriptions for Tylenol No. 3f (Acetamino-
phen 300 mg and codeine phosphate 30 mg) and
were also given standardized "Instructions for Patients
Following Periodontal Surgery and Patient Question-
naire" (Fig. 1) forms.

Patients were instructed not to take any pain medi-
cation until pain or discomfort occurred. This pain
medication was only to be Tylenol No. 3 as instructed.
Postoperative pain and discomfort were assessed at the
immediate postoperative 2, 4, 6, 8, 10, 12 and 24-hour
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PAIN SCALE

None Severe
<-1-1-1-

What time did the "numbness" wear off?

PAIN SCALE

None Severe

(note time)

Number of
Tylenol No. 3

Time Pills Taken

Figure 1. Patient questionnaire.

time periods using a patient-completed questionnaire
(Fig. 1 ). Included in the questionnaire were visual an-

alogue scales to determine pain experience.
Following each surgical procedure, a form was filled

out by the investigator to record information about the
surgery and anesthetic used. This form included a sub-
jective assessment of the degree of hemostasis achieved
during the surgical procedure (i.e., excellent, limited or

poor). To confirm that the patient questionnaire was

appropriately filled out, and to record the patient's
anesthetic experience, the investigator called the patient
at 6:00 pm the day of the surgery and 24 hours after
completion of the surgery.

The hypothesis that "the patients' perception of pain
over the eight time periods following surgery was dif-
ferent for bupivacaine and lidocaine" was examined
using a three-factor repeated measures analysis of vari-
ance. The repeated measures occurred on both the
anesthesia factor and the time factor. The third factor
was the arch treated surgically. Eleven of the patients
received two quadrants of surgery on the maxillary arch

and nine patients received surgery on the mandibular
arch. All tests were performed using the Statistical
Analysis System computer software package in which
the repeated measures analysis involved the use of the
general linear model procedure. The t test for related
samples was then used to determine at exactly which
time periods the two anesthetic agents differed. The t
test for related samples was also used to test the hy-
pothesis that both the mean number of postoperative
analgesic tablets and the mean time elapsed until
"numbness" subsided was different for the two anes-
thetics. Lastly, the chi-square test was used to determine
if the patients preferred one anesthetic over the other.

RESULTS
Since it was found that the surgically treated arch

was not significant either as a main factor or as an
interactive factor with anesthesia and time, the data
were pooled across the arch and analyzed for the two
remaining factors.
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Table 1
Postoperative Pain Perception: Statistical Analysis

Source of variation Degrees of
freedom

Sum of
squares

Mean
square

Anesthetic
Anesthetic * patients within group
Time
Time * patients within group
Anesthetic * time
Anesthetic * time * patients within group

1
318

7
312

15
304

77.03
1623.57
270.92

1429.68
368.75

1331.85

77.03
5.11

38.71
4.58

24.59
4.38

15.09 0.0001

;.45 0.0001

5.62 0.0001
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lignîficant at p< = .01 level

Figure 2. Mean perception ofpain for two types ofanesthetic at eight time intervals.

There was a statistically significant difference (P <
0.0001 ) in the perception of pain with bupivacaine and
lidocaine (Table 1 ) over all the time periods for the 20
patients. Less pain was perceived with bupivacaine
across all time periods. Following periodontal surgery,
pain perception was greater for lidocaine. This was
found to be statistically significant (P < 0.01) in the
immediate postoperative 2, 4, 6, 10 and 24-hour time
periods and can be visualized on a graph with the mean

perception of pain plotted against time for both anes-
thetics (Fig. 2).

There was a significant difference in the mean num-
ber of postoperative analgesic tablets taken. The bupi-
vacaine group took 2.8 postoperative analgesic tablets
as compared to 4.3 for the lidocaine group. This was
found to be of statistical significance (P < 0.006). The
differences in frequency distribution of the postopera-
tive analgesics taken in both anesthetic groups are
shown in Table 2. Thirty per cent of the lidocaine group
took six or more pills during the entire postoperative
period compared to 5% of the bupivacaine group (Table
2). Sixty-five per cent of the lidocaine group took more
than three pills during the postoperative period while

Table 2
Frequency Distribution ofPostoperative Analgesics Taken with
Bupivacaine and Lidocaine for the 20 Patients

Number of
pills taken

Number of patients Cumulative per cent of
total

Bupivacaine Lidocaine Bupivacaine Lidocaine
10%
15%
45%
70%
85%
95%
100%

15%
15%
20%
35%
60%
70%
75%
80%

100%

only 30% of the Marcaine bupivacaine group took an
excess of three pills (Table 2).

The bupivacaine group was "numb" for a mean time
of 5.9 hours as compared to 3.9 hours for the lidocaine
group. This represents a 51 % increase in the duration
of "numbness" for the bupivacaine group (Table 3)
which was found to be statistically significant using the
t test for related samples (P < 0.0003). However, there
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Table 3
Total Time of "Numbness" for Bupivacaine and Lidocaine in Hours

Patient Bupivacaine Lidocaine
1 4.4 3.2
2 3.7 4.3
3 9.1 4.8
4 4.5 3.0
5 7.5 3.4
6 8.0 3.4
7 6.4 6.6
8 6.4 5.1
9 4.5 3.3

10 9.6 9.5
11 6.0 6.0
12 6.7 4.6
13 7.5 4.2
14 9.4 5.0
15 9.3 4.6
16 9.0 4.8
17 8.0 4.3
18 3.2 3.6
19 5.9 5.3
20 8.2 8.5

Mean 5.9 3.9

Standard deviation 4.1 3.4

was no significant correlation between "numbness" and
pain perception (P < 0.78).

Seven days after the completion of the second surgery
each patient was asked, "Which would you prefer for
future surgeries?" Bupivacaine was preferred by 14 of
19 patients (74%). Using the chi-square test (P< 0.001),
this was found to be statistically significant. One patient
did not respond.

After breaking the code, reviewing the surgical rec-
ords and the investigator's questionnaire, it was found
that the bupivacaine group demonstrated more bleed-
ing during surgery in 11 of the 20 patients (55%) when
compared to lidocaine.

DISCUSSION
The results of this study are in agreement with several

studies done with bupivacaine in oral surgery and en-
dodontics.2"8 Each of these studies showed less postop-
erative pain and a "greater length of time of numbness"
with bupivacaine.

However, previous studies2"8 with bupivacaine in oral
surgery and endodontics did not use visual analogue
scales but used descriptive scales to assess pain percep-
tion. The visual analogue scale is believed to be a more
sensitive and better measure of the magnitude of pain
than descriptive scales.910 Investigations using visual
analogue scales showed that patients prefer a horizontal
scale as opposed to vertical scales or just plain descrip-
tive scales.9"" Clinically, it has been shown to be a
reliable and satisfactory method of assessing subjective
pain responses in patients.101213

By using the double-blind experimental design, the

results should be more reliable than previous studies
which did not use visual analogue pain response meas-
urements, control subjects or split mouth tech-
niques.3 56 In addition, other studies did not use com-

mercially available dental preparations (carpules) of
bupivacaine2-4 nor did they all include any surgical
therapy.8

The results of this study showed that bupivacaine has
a longer duration of "numbness" (51 % greater) than
lidocaine. This is one of the properties of bupivacaine
that may make it desirable in periodontal surgery.
Postoperative pain perception was significantly less for
bupivacaine than for lidocaine. Although no significant
correlation was found between "numbness" time and
postoperative pain, there may be other factors that
could influence these two variables. This could be an
area for further research in the future.

Previous studies have shown that postoperative pain
is common following periodontal surgery.1415 An effec-
tive way to control postoperative pain is to use analge-
sics.1617 Fewer postoperative analgesics were taken with
bupivacaine than with lidocaine. This property of bu-
pivacaine compared to lidocaine makes it a more effec-
tive anesthetic for periodontal surgery by allowing the
patient to more comfortably tolerate the postoperative
period without taking additional analgesics.

Based on clinical impression, there is no difference
in the onset of "surgical anesthesia" as defined by the
criteria established by this study. This impression agrees
with other bupivacaine studies.2'4,5-8

Hemostasis is very important for visualizing the sur-

gical field during periodontal surgery. Clinically it was
observed by the operator that the bupivacaine group
demonstrated more bleeding during periodontal sur-
gery. Thus, it might be advantageous for the concentra-
tion of epinephrine to be increased to reduce bleeding
during periodontal surgery.18"20 The availability of bu-
pivacaine with 1:100,000 and 1:50,000 epinephrine
concentration would allow the periodontist much more

flexibility in the choice of anesthetic agents in control-
ling bleeding.

Fourteen of 19 patients (74%) in this study preferred
bupivacaine over lidocaine for future periodontal sur-

geries. This may be attributed to less postoperative pain
perception, increased numbness time, less need for
postoperative analgesics or any combination of these
reasons.
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