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Abstract

Objective : To study the effectiveness of intraperitoneal instillation of bupivacaine for
postoperative laparoscopic cholecystectomy pain relief, especially specific pain (visceral pain, shoulder
pain and epigastric pain).

Patients and Method : Eighty ASA (American Society of Anesthesiologists) 1 and 2 patients
were randomly assigned to receive either 20 ml of 0.5 per cent bupivacaine (n=39) or the same
volume of saline (n=41) instilled under direct vision into the hepatodiaphragmatic space, near and
above the hepatoduodenal ligament and above the gall bladder bed at the end of surgery. The intensity
of visceral pain, shoulder pain and epigastric pain was assessed at 1, 6, 24 and 48 h after surgery
using a visual analogue scale (100 mm VAS) and verbal rating "Prince Henry" pain scale (VRS). The
time when analgesia was first required and total analgesic consumption were also recorded. r-test,
Chi-square, Mann-Whitney U test and Kaplan-Meier survival analysis were used for statistical analy-
sis.

Results : Patient data were similar in the two groups except for body weight. There were
no statistical differences between the two groups for the time when analgesia was first required, VAS,
VRS and total analgesic consumption.

Conclusion : In this study, intraperitoneal instillation of bupivacaine does not show any
advantage for postoperative analgesia after laparoscopic cholecystectomy.

Key word : Pain, Laparoscopic Cholecystectomy, Bupivacaine
JIRANANTARAT V,

RUSHATAMUKAYANUNT W, LERT-AKYAMANEE N, et al
J Med Assoc Thai 2002; 85 (Suppl 3): S897-S903

* Department of Anesthesiology,

** Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahido! University, Bangkok 10700, Thailand.

WINCHAI RUSHATAMUKAYANUNT,M.D.*




5898 V. JIRANANTARAT et al.

Laparoscopic cholecystectomy (LC) is a
popular technique for treating symptomatic gall stones
because it has many advantages over an open tech-
nique. Postoperative pain and respiratory complica-
tion can be reduced. A reduced analgesic requirement
and duration of hospital stay have been reported(1-3).
Other advantages include small surgical wounds
and a better cosmetic result(4.5), Although there are
many advantages as above, some patients still com-
plain of postoperative discomfort such as visceral
pain, nausea and vomiting as a result of intra-abdo-
minal inflammation and from the wound(3). Also,
diaphragmatic irritation from carbon dioxide pneu-
moperitoneum can cause shoulder tip pain in 35-60
per cent of LC patients(6-8). Some patients (34%)
suffered from symptoms such as dyspepsia or nausea
(9-11), Many studies have looked at postoperative
pain control using intraperitoneal bupivacaine instil-
lation but some reports showed no advantages over
conventional techniques. This study was set up because
there is stili controversy as to whether this technique
is useful.

PATIENTS AND METHOD

This study was a randomized, double blind,
placebo control trial and was approved by the Ethical
Committee of the Faculty of Medicine, Siriraj Hos-
pital, Mahidol University. Written informed consent
was obtained from each patient before surgery. Eighty
inpatients undergoing elective laparoscopic cholecys-
tectomy for symptomatic gall stones were studied.
The exclusion criteria of the study were ASA status

of III or greater, arrhythmia and age >70 years. Oral"

benzodiazepine, diazepam 5 mg or midazolam 7.5 mg
were given as premedication 1 hour before induction
of anesthesia. The patients were randomly assigned
to two groups. Forty-one patients in group A received
20 ml of intraperitoneal saline. Thirty-nine patients
in group B were given 20 ml of intraperitoneal 0.5 per
cent bupivacaine. Perioperative monitoring included
NIBP, EKG, pulse oxymetry and capnography. Fen-
tanyl (1-2 mcg/kg) was administered intravenously
just before induction of anesthesia with thiopental (5
mg/kg) and intubation with succinylcholine (1.5 mg/
kg). Maintenance of anesthesia was performed with
nitrous oxide in oxygen, isoflurane and atracurium
for muscle paralysis. 0.5 per cent bupivacaine was
infiltrated locally at the skin incision and sheath before
trocar insertion. The pneumoperitoneal pressure of
COy was strictly limited to 15 mmHg.

The operations were performed by the same
surgeon. Following the removal of gall bladder, the
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surgeon administered the randomized solution through
a trocar pointed to the right subdiaphragmatic area,
the gall bladder bed and the hepatoduodenal liga-
ment under direct vision after the gall bladder had
been removed and no active bleeding was seen. The
patient was placed in the Trendelenburg position for
a period of 5 minutes following the injection. At the
completion of surgery, 1.2 mg of atropine and 2.5
mg of prostigmine were given to reverse muscle para-
lysis.

Patients were interviewed concerning post-
operative pain. The visual analogue scale (VAS) and
the verbal rating "Prince Henry" pain scale (VRS)
were used as a postoperative pain indicator at 1, 6,
24 and 48 hours postoperatively. One hundred milli-
meters of VRS indicated severe pain and no pain
is 0 mm on the VAS. The VRS was divided into 5
levels

0 = no pain at all

I = no pain when you take a deep breath but pain
when you cough

2 = pain when you take a deep breath

3 = mild pain when lying still

4 = severe pain eventhough no movement

A "rescue” dose of, 1-2 mg/kg of pethidine,
was given when the patient requested postoperative
pain relief.

Information concerning age, sex, weight,
ASA classification, diagnosis, operative time, COy
pneumoperitoneal period, anesthetic time, compli-
cation, medication, VAS, VRS, time analgesia first
required, total dosage of pethidine and duration of
hospital stay were recorded.

Statistical analysis

The r-test was used to compare age, weight,
the time of surgery, CO pneumoperitoneum and
anesthetic time. Gender, ASA classification and diag-
nosis were compared using the Chi-square test. The
Mann-Whitney U test was used to analyse VRS and
VAS at 1, 6, 24 and 48 hour postoperative periods.
Kaplan-Meier survival analysis was used to compare
the time of first analgesic requirement. Statistical
significance was taken at a p-value of less than 0.05.

RESULTS

Eighty patients were randomized and dis-
tributed to two groups of A (41) and B (39). The
demographic data were similar in both groups but
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the body weight of the saline group was statistically
significantly greater than the bupivacaine group
(65.02 and 59.77 kg respectively, p-value = 0.017)
(Table 1). The mean operating time and time of CO,
pneumoperitoneum were not significantly different
(Table 2). The mean values of VRS and VAS 1,6,24
and 48 hour postoperatively were similar (Fig. 1, 2).
Although there were no significant differences in the
mean time of first analgesic requirement, duration of
hospital stay and the total dosage of pethidine, the
Kaplan-Meier survival analysis showed a tendency
for the request for "rescue" pain relief medication
was earlier in saline group than the bupivacaine group
(Fig. 3).

DISCUSSION
Laparoscopic cholecystectomy (LC) is a
popular technique for treating symptomatic gail stones

because it produces a less traumatic wound than
an open technique. However, some patients are still
faced with unpleasant symptoms such as visceral pain,
shoulder tip pain, nausea and vomiting especially
during the first 4 hours postoperatively(12). Some
anesthesiologists have suggested that local anesthetic
drug can minimize this. Many studies have been per-
formed to confirm the benefit of lidocaine and bupi-
vacaine instillation. Although some papers showed
good results, other have not show any advantages in
this technique.

There have been many different techniques
used and variety of concentrations and dosages of
bupivacaine. Intraperitoneal bupivacaine had been
shown to reduce pain after laparoscopic cholecys-
tectomy. Chundriger T, et al successfully applied 20
mi of 0.25 per cent bupivacaine to the gall bladder
bed(13) and Berven S, et al used 30 ml of 0.5 per cent

Table 1. A comparison of demographic data, operative time, pneumoperitoneal
time and anesthetic time (mean + SD).
Saline group Bupivacaine group P-value
Age (year) 524+11.2 50.8 +9.7 0.498
BW (kg) 6502+ 10.8 59.77+8.3 0.017*
Sex (male : female) 16:25 7:32 0.067
ASA (I:1I) 17:24 22:17 0.266
Diagnosis (gall stone : other) 39:2 36:3 0.221
Operative time (min) 57414238 5197 +21.2 0.284
_ Pneumoperitoneal time (min) 3637+ 199 3149+ 19.1 0.266
Anesthetic time (min) 83.85+25.6 79.46 + 24.0 0.432

BW = body weight, ASA = American Society of Anesthesiologists.

Table 2. The comparison of VAS at 1, 6, 24 and 48 hours postoperatively, VRS
at 1, 6, 24 and 48 hours postoperative period, total analgesic require-
ment in 48 hours postoperatively and postoperative hospitalization
(mean + SD).

Saline group Bupivacaine group P value

VASatlh 33.98 +27.2 31.79 + 264 0.717

VASat6h 36.46 + 28.5 30.00 £20.2 0.248

VASat24 h 2273+ 175 18.15+ 18.0 0.253

VAS at48 h 1173 + 12.2 11.05 + 13.6 0.814

VRS atlh 183+13 151+1.2 0.257

VRS at6h 1.88+ 1.0 164+ 1.1 0.297

VRS at24 h 1.22+0.7 1.10+ 0.7 0.448

VRS at48 h 071+ 0.6 0.74 £ 0.6 0.770

Total dose of pethidine (mg) 23.05+ 259 28.21 +41.0 0.501

Postaperative hospitalization (day) 227408 2.15+05 0472

VAS = visual analogue scale, VRS = verbal rating "Prince Henry" pain scale.
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Fig. 1. The comparison of visual analogue scale (VAS) at 1, 6, 24 and 48 hours postoperatively.
Qo
3 B saine group
a
(2] s ;
0>: .,bupwacalnegroup
VRS1h VRS6h  VRS24h VRS48h
Fig. 2. The comparison of verbal rating "Prince Henry'" pain scale (VRS) at 1, 6, 24 and 48 hours post-

operatively.

bupivacaine with good results for pain relief(14). On
the other hand, Sheinin B, et al(15) showed no anal-
gesic effect when they used 100 ml of 0.15 per cent
bupivacaine. In addition, Rademaker BMP, et al
showed no significant advantages of bupivacaine
intraperitoneal instillation(16), The concentration of
local anesthetic and the site of administration are
important factors affecting the analgesic effect of
bupivacaine. Joris J, et al instilled bupivacaine only
in the right subdiaphragmatic area which did not pro-
duce good pain relief(12), Mraovic B, et al showed
effective pain relief when bupivacaine instillation was
applied to the hepato-diaphragmatic space, hepato-
duodenal ligament and the gall bladder bed(17).

This study applied 20 ml of 0.5 per cent
bupivacaine instillation to the right subdiphragmatic
area, hepatoduodenal ligament and gall bladder bed
in the Trendelenburg position for 5 minutes under
direct vision to ensure absorption of drug. Signs and
symptoms of local anesthetic overdosage were not
found.

There were no significant differences be-
tween the groups with regard to VAS and VRS. How-
ever, this analysis using VAS and VRS was weak
because the rescue drug (pethidine) can eliminate
the pain. We didn’t compare the VAS and VRS ie
the pain level experience by the patient before we
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Kaplan-Meier Survival analysis

Cumulative survival
)
Q

Saline group
— — — Bupivacaine group

—LL_
_LL_._____.,

0.5 |
0.4
0 360 720 1080 1440 1800
Ttime to first analgesic requirement (min)

Fig. 3.

Kaplan-Meier survival analysis compare time to first analgesic requirement between the Saline group

and the Bupivacaine group. X-axis, time of first analgesic requirement; Y-axis, cumulative survival.
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Fig. 4. Total dose of pethidine each group.

gave the rescue drug. We had already decided the
exact time to perform a VAS and VRS assessment of
the patient’s pain and so the primary outcome should
be changed to the time analgesia was first required.

Although mean of time of first analgesic
‘requirement of both groups was similar, the Kaplan-
Meier survival analysis showed a tendency of group
A to request "rescue” drug more quickly than group
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Fig. 5. The duration of hospital stay.

B at 360 minutes. If the sample size was four times
larger than this, the Kaplan-Meier survival graph
would demonstrate a statistically significant diffe-
rence in the time of first analgesic requirement, but
this is not important in clinical practice. We found
some patients in group B had no need of the rescue
drug at all, perhaps, a high personal pain threshold
was a good reason to explain this.
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When we compared duration of hospital
stay, there was no difference between the groups
because all patients wanted to stay until they felt
comfortable. We could draw no conclusion from this
because of emotional and cultural factors.

SUMMARY

This study showed no advantage of intra-
peritoneal instillation of 20 ml of 0.5 per cent bupi-
vacaine for postoperative pain relief in laparoscopic
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cholecystectomy. Although the saline group requested
rescue drug earlier than the bupivacaine group at
360 minutes this was not statistically significant. The
sample size is a big problem because a sample size
of 320 patients is needed to demonstrate any statis-
tically significant difference between the groups.
We look forward to seeing a study that can
solve the postoperative problems associated with the
laparoscopic cholecystectomy procedure.

(Received for publication on June 20, 2001)
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