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Objective: Determine the effect of scalp infiltration on postoperative craniotomy pain with 0.5% bupivacaine
with adrenaline 1:400,000.

Material and Method: A prospective randomized double blind control trial was conducted on 50 patients
(18-65 years), who were ASA physical status | to 111, and scheduled for elective intracranial surgery at
Maharaj Nakorn Chiang Mai Hospital, Thailand between October 2006 and December 2007. The patients
received wound infiltration before skin closure by either 0.5% bupivacaine with adrenaline 1:400,000 (group B),
or normal saline with adrenaline 1:400,000 (group S).

Results: The median pain score in the first 12 hours trended to be lower in the bupivacaine group than in the
control, but the differences were not statistically significant apart from the score in the first hour (median pain
score = 2, IQR = 3; p = 0.031). There were more pain-free patients in the bupivacaine group than in the
control group at all time intervals during the first 12 hours. However, the difference was significant in the first
hour (7 vs. 1; p = 0.034). Although the median (range) time interval between the end of surgery and first
administration of tramadol was longer in the bupivacaine group, when compared to the control group, it was
not statistically significant.

Conclusion: Surgical wound infiltration, before skin closure, with 0.5% bupivacaine with adrenaline decreased
the incidence and severity of postoperative pain in patients undergoing supratentorial craniotomy, but only
for the first hour after surgery.
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There have been several reviews of post-
operative pain in neurosurgical patients, but no large-
scale studies determined effective treatment and side
effects. While pain may be less severe in this than in
other operations, there is a growing consensus that it
has been undertreated®?®. The overall incidence of
pain in the study of Giuseppina M. was 24%, and
severe pain was not a persistent problem in craniotomy
because adequate pain relief was achieved in most
patients with only 2 doses of ketolorac (30 mg)®. Other
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studies reported a higher incidence of pain after
craniotomy, varying from 40-84%, with the maximum
incidence occurring 12 hours after surgery®9., Patients
undergoing craniotomies have traditionally received
opiates for the management of their postoperative
pain. The use of narcotics alone can have several side
effects. Scalp infiltration with local anesthetic is
another technique that has been studied for post-
operative pain after craniotomy. One study showed
that although preincision scalp infiltration with
bupivacaine did not have any significant effect on
postcraniotomy pain and analgesic requirement, it
delayed the need for analgesic®. In the authors” insti-
tute, the duration of craniotomy last usually 3-4 hours.
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Therefore, the authors decided to determine the effect
of scalp infiltration, before skin closure, on pain relief
with 0.5% bupivacaine with adrenaline 1:400,000.

Material and Method

After approval by the institutional ethics
committee and written informed consent, 50 patients
(18-65 years), with ASA physical status | to 11, and
scheduled for elective supratentorial craniotomy at
Maharaj Nakorn Chiang Mai Hospital, Thailand between
October, 2006 and September, 2007, were enrolled. The
exclusion criteria comprised a preoperative decrease
in the level of consciousness (Glasgow Coma Scale
< 15); complication occurring during surgery such as
unanticipated brain swelling, injury to the cranial
nerves, massive blood loss or unstable vital signs,
allergy to bupivacaine, difficulty in communicating,
and no plan to extubate. All patients were visited pre-
operatively and introduced by verbal numeric scale
(VNS) for pain assessment, grading a 10 baseline VNS
with 0 = no pain and 10 = the worst possible pain.

Infiltration by 0.5% lidocaine with adrenaline
1:100,000 was done as usual by a neurosurgeon before
craniotomy. Anesthetic management depended on the
judgment of the attending anesthesiologist and was
not influenced or intentionally altered as a result of
participation in the present study. Demographic and
anesthetic data (perioperative medications, duration
of anesthesia, and time to awakening) were recorded.
Before skin closure, patients were randomly allocated
into two groups using a computer generated random
number chart. Group B received wound infiltration by
20 ml of 0.5% bupivacaine with adrenaline 1:400,000,
whereas group S received infiltration by 20 ml of
normal saline with adrenaline 1:400,000. Both solutions
were prepared by the scrub nurse, who did not partici-
pate in the postoperative pain assessment. The neuro-
surgeon performing the infiltration, anesthesiologist
and patient were blinded to the drug being administered.
Furthermore, location and length of surgical wound
were recorded for each patient. After extubation, all
patients were monitored in the post anesthesia care
unit (PACU) and then transferred to the intensive care
unit (ICU) for at least 24 hours. Pain was assessed by
blinded nurses using VNS at 30 minutesand 1, 2, 4, 6, 8,
and 12 hours, postoperatively. The incidence of pain
requiring rescue medication (VNS > 4) was recorded
and treated with tramadol at 50-mg i.v., but not more
than 400 mg/day. The second rescue analgesic was
paracetamol at 500-1,000 mg I.M. or intraorally. Total
doses and the frequency of rescue analgesic adminis-
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tered, including times from the end of the operation to
the first requirement of analgesic, were noted. Sedation
was assessed using four-point scale: i.e. 1) awake and
communicative; 2) asleep, but responding to normal
speech; 3) asleep, but responding to shaking; and
4) deeply sedated®. The incidence of nausea/vomiting
(0 =no nausea or vomiting; 1 = nausea but no vomiting;
2 = retching but no vomiting; and 3 = vomiting) was
recorded for each patient.

The sample size of 22 patients in each group
was determined, based on the assumption that scalp
infiltration will decrease the incidence of moderate to
severe postoperative pain (VNS > 4) by 50% (from 80
to 40%), with o of 0.05 and power of 80%®. However,
25 patients per group were chosen by the authors to
compensate for 10% missing subjects.

Pain score, sedation score and all time intervals
were compared by using the Mann Whitney U test.
The number of pain free patients at different time
intervals was compared using the chi square test or
Fisher’s exact test. Dose requirement of tramadol was
compared using the Mann Whitney U test. Correlation
between location and length of the surgical wound,
and pain score were tested with Spearman’s and
Pearson’s correlation coefficient, respectively. Discrete
categorical data were presented as frequency (percent);
and continuous data were presented as mean + SD.
All data were analyzed by the Statistical Package for
Social Science program (SPSS for Windows, version
10.0). Statistical significance was determined at a
p-value of less than 0.05.

Results

Fifty patients were enrolled in the present
study, at 25 in each group. Only one patient in the
bupivacaine group was excluded, due to inability to
assess the pain score from alteration of consciousness.
There were no differences between either group in
demographic characteristics, duration of surgery, total
amount of fentanyl used intraoperatively, and duration
from the last dose of fentanyl to recovery (Table 1).
Locations of surgical incision are shown in Table 2.
Analysis of correlation between surgical site (Spearman’s
correlation coefficient), length of surgical incision
(Pearson’s correlation coefficient) and pain scores in
both groups revealed that there were no correlations
between the variables.

The median pain score was significantly
lower in only the first postoperative hour in the
bupivacaine group (median pain score =2, IQR=3;p=
0.031). Although median pain scores during the first 12
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Table 1. Demographic and characteristic data

Group S (n = 25) Group B (n = 24)

Age (years, mean + SD)

Weight (kg, mean + SD)

Sex ratio (M/F)

ASA (I/11/111)

Glasgow Coma Score

Duration of surgery [min, median(range)]
Total amount of fentanyl (ug, mean + SD)

Time from the last dose of fentanyl to recovery [min, median(range)]

49.12 + 10.97 49.33 + 13.56
55.56 + 8.84 56.85 + 10.76
9/16 13/11
5/13/7 2/16/6
15 15

210 (140-360)
165.20 + 49.25
60 (10-180)

240 (100-360)
157.50 + 61.37
67.5 (15-200)

Table 2. Location of surgical incision: data presented as

Table 3. Postoperative pain scores: values presented as

frequency median and interquartile range (IQR)

Location Group S Group B Total Time  Control group  Bupivacaine group p-value®
(n=25) (n=24) (n=49) interval (n=25) (n=24)

Frontal 6 8 14 Hours  Median (IQR) Median (IQR)
Parietal 2 - 2
Temporal 2 3 5 0.5 33 2(3.75) 0.196
Fronto-parietal 1 2 3 1 3(3) 2(3) 0.031*
Fronto-temporal 9 6 15 2 3(3) 2(4.5) 0.352
Parieto-temporal - 1 1 4 3(3) 3.5 (4.75) 0.379
Parieto-occipital 5 2 7 6 34 3(2.75) 0.983
Suboccipital - 1 1 8 35(3) 2.5 (3.75) 0.318
Retrosigmoid - 1 1 12 3(3) 3(3.5) 0.738

hours tended to be lower in the bupivacaine group
than in the saline group, the differences were not
statistically significant except for the score in the first
hour (Table 3). There were more pain-free patients in
the bupivacaine group when compared to controls at
all time intervals during the first 12 hours. However, the
difference was significant in only the first hour (7 vs. 1;
p=0.034) (Table 4).

Although the median (range) time interval
between the end of surgery and the first administration
of tramadol was longer in the bupivacaine group when
compared to the saline group, it was not statistically
significant [90 (30-600) vs. 60 (30-720) min, p = 0.442].
There was no statistically significant difference in the
total amount of tramadol in the first 6 to 12 hours or the
number of other rescue drug doses between the groups
(Table 5).

Most of the patients were easily aroused
during the immediate postoperative period and
extubated on the operating table once they could
follow verbal commands. Five patients (2 in the saline
group and 3 in the bupivacaine group) were extubated

1520

@ p-value obtained from the Mann Whitney U test
* Statistically significant

Table 4. Number of patients remaining pain free: data
presented as frequency and (percent)

Time interval Group S Group B p-value®
(Hours) (n=25) (n=24)

0.5 4 (16) 8(33) 0.248

1 1(4) 7(29) 0.034*
2 1(4) 6 (25) 0.059

4 1(4) 4(17) 0.180

6 1(4) 2(8) 0.564
8 - 1(4) -

12 - 1(4) -

@ p-value obtained from the chi-square test or Fisher’s exact
test
* Statistically significant

in ICU a few hours after the operation. Sedation scores,
which were compared between the groups at all time
intervals, revealed no statistical difference. Almost no
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Table 5. Postoperative rescue analgesia

Group S (n=25)  Group B (n = 24) p-value®
Time of first request for rescue analgesia [min, median(range)] 60 (30-720) 90 (30-600) 0.442
Total amount of tramadol at the first 6 hrs [mg, median(range)] 50 (0-100) 50 (0-100) 0.351
Total amount of tramadol at the first 12 hrs [mg, median(range)] 100 (0-150) 100 (50-150) 0.132
Total number of other rescue drug doses (%) 2(8) 3(12.5) 0.640

@ p-value obtained from the Mann Whitney U test

patients experienced postoperative nausea and/or
vomiting. Only five patients had nausea and/or vomit-
ing symptoms 24 hours postoperatively (3 vs. 2 in
the controls and bupivacaine group, respectively).
No arrhythmia or hypotension was observed when
lidocaine and bupivacaine solutions were infiltrated
during scalp incision and before skin closure, respec-
tively.

Discussion

Some previous studies dealt with scalp block
or infiltration for pain control after craniotomy. The
study of Bala I. demonstrated that scalp block using
0.5% bupivacaine with adrenaline 1:400,000 decreased
both the incidence and severity of postoperative pain in
patients undergoing supratentorial craniotomy®. They
observed that the duration of pain relief corresponded
with the duration of action of bupivacaine. However,
Nguyen et al reported the unexpected long duration of
0.75% ropivacaine in pain relief after scalp nerve block,
the analgesic effect seemed to persist for at least 48
hours postoperatively®. In contrast to the result of
scalp infiltration, one study reported that wound
infiltration with 0.25% bupivacaine with adrenaline
1:200,000 decreased pain scores on admission to the
PACU for up to one hour®. Scalp infiltration using
0.375% bupivacaine with adrenaline 1:200,000, or 0.75%
ropivacaine, decreased postoperative pain scores and
morphine consumption, but only for the first two hours
after surgery®®. The present study is another that
indicated that scalp infiltration with 0.5% bupivacaine
with adrenaline 1:400,000 decreased pain scores and
analgesic consumption, but in the first hour after
supratentorial craniotomy. Therefore, the duration of
pain relief did not correspond with the expected dura-
tion of bupivacaine with adrenaline action. Although
the median (range) time interval between the end of
surgery and the first administration of tramadol was
longer in the bupivacaine group, when compared to
the control group, it was not statistically significant. In
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addition, the frequencies and the total doses of rescue
analgesia were not significantly lower in the
bupivacaine group.

There were no significant differences in the
severity of pain or frequency of nausea based on the
craniotomy site®, In contrast, women and any patients
undergoing infratentorial surgery were reported to
be at particular risk of nausea and vomiting®?. In
addition, a previous study concluded that infratentorial
craniotomy was associated with a higher early require-
ment for immediate postoperative pain control than
supratentorial craniotomy, when local anesthetic
infiltration was not used®. Thus, the authors excluded
infratentorial craniotomy cases from the present study.
Analysis of correlation between surgical sites, length
of surgical incision and pain scores in both groups
revealed that there was no correlation between the
variables. Tramadol was chosen as the first rescue
analgesic and paracetamol the second, based on the
traditional regimen prescribed by neurosurgeons.
Tramadol has some side effects similar to those from
narcotic medications, including nausea, somnolence,
and respiratory depression®, and it has been shown
as less effective when compared to opioid®®. However,
the present study showed adequate pain relief from
tramadol as the first rescue analgesic, with no signifi-
cant side effects in postcraniotomy patients.

Bupivacaine with adrenaline for scalp infiltra-
tion has been reported to have no accompanying
blood pressure or unusual heart rate®. In contrast,
adrenaline-containing lidocaine solution can elicit
temporary but significant hemodynamic changes
including hypotension®®, In the present study, there
was no incidence of arrhythmia or hypotension
observed when adrenaline-containing lidocaine and
adrenaline-containing bupivacaine solutions were
infiltrated during scalp incision and before skin
closure, respectively. From the results of the study, the
authors implied that surgical wound infiltration with
0.5% bupivacaine with adrenaline 1:400,000, before skin
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closure, decreases the incidence and severity of post-
operative pain in patients undergoing supratentorial
craniotomy in the first hour after surgery, but does not
delay the need or decrease the consumption of rescue
analgesia.
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