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ABSTRACT

Objectives: We designed a prospective, randomized, single blind study to compare the postoperative analgesic effi-
cacy and common adverse effects of fentanyl and sufentanil along with hyperbaric bupivacaine by intrathecal route.

Methodology: Sixty patients undergoing lower abdominal, gynecological, plastic surgery and orthopedic surgery
were randomly divided in two groups. Group I (n=30) received 2.5 ml bupivacaine heavy (0.5%) and 0.5 ml (25
micrograms) fentanyl where as group II (n=30) received 2.5 ml bupivacaine heavy (0.5%) and 0.2 ml (6 micrograms)
sufentanil with 0.3 ml normal saline intrathecally. Intraoperative and postoperative vitals, onset of spinal anesthesia
and duration of sensory and motor blockade and occurrence of any side effects were assessed at specific time inter-
vals. Analgesic efficacy in terms of duration of analgesia postoperatively was assessed by using the Pain Intensity
Score (PIS) for 24 hours.

Results: Mean duration of pain free petiod in group I was 145+/-84.08 minutes (mean+/-SD) as compated to
266.5+/-114.5 minutes (mean+/-SD) in group II which was highly significant. Cardiovascular and respiratoty stabil-
ity was maintained with no significant incidence of side effects in either group.

Conclusion: We conclude that intrathecal fentanyl(25 microgram) and sufentanil (6 microgram) with bupivacaine
heavy prolong postoperative analgesia without respiratory depression or other serious adverse effects .This pro-

longed analgesia is more marked with sufentanil than fentanyl.
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INTRODUCTION

Any pain is accompanied by anxiety and the urge to
eliminate or terminate the feeling. Adequate postopera-
tive pain control is necessaty to prevent adverse conse-
quences of surgical insult. Spinal anaesthesia has the
advantages of a simple technique, rapid onset of action,
and reliability in producing uniform sensory and motor
blockade. Its major limitation is the duration of action
and lack of long lasting postoperative analgesia. Admin-
istration of a combination of a low dose opioid to the
local anaesthetic agent intrathecally can overcome this
limitation > 2. A single small dose of intrathecal opioid
may relieve postoperative pain of lower abdominal or
orthopedic surgery. Lipophilic opioids like fentanyl and
sufentanil when used in combination with hyperbaric
bupivacaine intrathecally provide substantial pain relief.
Sufentanil is a newer and potent analgesic, about five to
ten times more potent than fentanyl®. Sufentanil, when
given by intrathecal route for postoperative pain control
showed comparable analgesia*We conducted the study
to compare the postoperative analgesic efficacy and
common side effects of fentanyl and sufentanil along
with hyperbaric bupivacaine by intrathecal route.

MATERIALS AND METHODS

After obtaining approval from the Institutional Ethical
Committee, sixty patients undergoing lower abdominal,
gynecological and orthopedic surgery under spinal anes-
thesia were randomly divided in two groups by a com-
puter generated randomization program. All the patients
belonged to ASA grade I or II. All of them were ex-
plained in detail about the study and informed written
consent was obtained from all of them. Patients were
premedicated with injection glycopyrrolate 4 micro-
grams/kg intramuscular and injection promethazine 0.5
mg/kg intramuscular 45 minutes before sutgery. Re-
cording of vital data was done 15 minutes before and
after premedication and just before administration of
spinal anesthesia. Intravenous preloading was done with
Ringer's lactate as a bolus of 6-8 ml/kg given over 15
minutes before anesthesia. Subarachnoid puncture was
performed at L.3-1.4 interspace with 25G spinal needle
with patient in sitting position under strict aseptic and
antiseptic precautions. After clear and free flow of CSF,
fentanyl 25 micrograms (0.5 ml) plus bupivacaine heavy
(0.5%) 2.5 ml was given in group I and sufentanil 6 mi-
crograms (0.2 ml with 0.3 ml normal saline) plus bupi-
vacaine heavy (0.5%) 2.5 ml was given in group II after
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CSF aspiration. Patients were placed in supine position
immediately after spinal injection.

The rostral dermatome level of sensory anesthesia to
pin prick was determined and motor block was assessed
using Modified Bromage Scale’ (0 = No paralysis 1 =
Inability to raise extended leg, 33% blockade, 2 = Ina-
bility to flex knee, 66% blockade and 3 = Inability to
flex the ankle or complete motor block). Sedation score
was also calculated from Chernik Sedation Scale¢
(O=awake, 1=sleeping comfortably, easily arousable,
2=Deep sleep but arousable, 3=deep sleep but not
arousable). Temperature, pulse, blood pressure (BP),
respiratory rate, oxygen saturation (SpO2) and ECG
were monitored and measured immediately after spinal
anesthesia, 15 minutes after spinal blockade and then at
15 minute interval till completion of surgery. After sur-
gery, patients were shifted to recovery unit and pulse,
BP, respiratory rate and SpO2 were recorded at every 15
minutes for first two hours and then at 3, 6, 9, 12 and
24 hours.

The level of sensory and motor block during the post-
operative period was assessed every 15 minutes until
sensory block reached L5 dermatome and the Bromage
Scale reached grade O for residual anesthesia effect.
Each patient was carefully questioned about pain relief
and it was assessed in graded form as pain intensity
score (0=no pain, 1=mild pain, 2=moderate pain,
3=severe pain). Patients were observed for adverse ef-
fects like nausea, vomiting, bradycardia, tachycardia,
hypotension,  respiratory  depression  (respiratory
rate<8/minute) and drowsiness. They were carefully
questioned regarding duration of pain free period, type
and severity of pain, if occurred. Postoperative com-
plete analgesia was defined as the time from the intra-
thecal injection to the first perception of pain i.e. PIS>0.
Postoperative analgesia was provided by intramuscular
diclofenac sodium 75 mg if required.

Sample size of 60 patients with 30 patients in each
group was determined with power of study of 80%. The
data were analyzed statistically using chi-square test and
demographic data were analyzed using analysis of va-
riance. The data were expressed as mean +/- SD. Stan-
dard tests of significance were applied to determine the
p value. P value of <0.05 was considered significant and
<0.001 as highly significant. Pulse rate, BP, onset of
spinal anesthesia, duration of sensory and motor block-

ade and duration of pain free period were compared
among the two groups.

RESULTS

There were no significant differences between the two
groups with respect to demographic characteristics like
age, sex and weight [Table 1].

Table 1 — Comparative data of age, weight and sex
of both groups

Group I (n=30) Group II (n=30)

Total Patients 30 30
Age range 16-60 16-60
Mean age 28.1+/-9.48 32.34+/-11.5
(years)+/-SD
Mean weight  48.83+/-5.83 52.6+/-6.7
(kg)+/-SD
Sex
Male 18 (60%) 16 (53.3%)

Female 12 (40%) 14 (46.7%)

P value for age : 0.1246; P value for weight: 0.0236; P
value for sex: 0.60

P value for age and weight has been calculated by using
‘unpaired t test’ and P value for sex by ‘chi square’ test.

Table 2- Hemodynamic parameters at two hours
post operatively

GroupI  Group II
Mean pulse rate (per minute)£SD  128.8%7 82.331£4.55
at 2 hours post operatively
Mean arterial pressure (mm 93.48+4.4  86.31£6.2
Hg)£SD at 2 hours post opeta-
tively
P value for mean pulse rate and P<0.0001

mean atterial pressure (Highly significant)

Onset of spinal anesthesia and duration of sensory and
motor blockade did not show significant difference. But
duration of analgesia was significantly prolonged in
Group IL

It was observed that the duration of pain free period in
group I was 145+/-84.08 (mean+/-SD) minutes and in
group II it was 266.5+/-114.5 minutes (mean +/-SD).
This was statistically significant (P<0.001) in favour of
sufentanil group. [Table-3]

Table 3-Onset of spinal anesthesia, duration of sensory blockade, motor blockade and painfree period fol-
lowing intrathecal fentanyl vs sufentanil with bupivacaine

Variable Group I (n=30) Group II (n=30) T value P value
Min-Max  Mean®SD Min-Max  Mean*SD

Onset of spinal anesthesia(min) 2-15 6.13£3.31 2-7 4.93+1.50 1.8 0.075*

Duration of Sensory Blockade(min) 105-200 155.5126.24 140-250 168£24.5 1.9 0.06*

Duration of Motor Blockade(min) 90-180 131.17£27.17 110-185 141.3£15.8 1.73 0.08*

Duration of pain free period(min) 145184.08 266.51114.5 6.69 <0.0001#

*Not significant; *Highly significant
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DISCUSSION

Pain is an unpleasant sensory emotional experience as-
sociated with actual or potential tissue damage. Post-
operative pain is due to direct trauma to the tissue
caused by surgery but it may be aggravated by asso-
ciated reflex muscle spasm or visceral distension. The
first application of neuraxial opioid can be traced to
1901 when a Japanese surgeon used 10 mg of morphine
intrathecally with local anesthesia cocaine in two cancer
patients 7. Opioids administered neuraxially for post-
operative pain provided substantial pain relief. A single
small dose of intrathecal opioid may relieve postopera-
tive pain of lower abdominal and orthopedic surgeries
Sufentanil is a newer and potent analgesic opioid of
anilidopiperidinederivative like fentanyl, but more po-
tent than latter. Thomas G used sufentanilintrathecally
for eatly postoperative management in orthopedic sut-
geries. In 1973, opioid receptors were demonstrated to
be present in brain and nervous tissues 8. After intra-
thecal administration, the disposition of opioids is com-
plex and multicompartmental. Simultaneously, intra-
thecal opioids travel cephalad within CSF, enter the
spinal cord where they bind with specific opioid recep-
tors within the dorsal horn and traverse the dura mater
to enter the epidural space where they bind to epidural
fat.Both fentanyl and sufentanil exert their analgesic
effects via u receptors. Sufentanil is a superior ligand for
u opiate receptors’. Activation of u receptors causes
presynaptic modulation and release of excitatory neuro-
transmitters. Analgesic effect of sufentanil may be partly
attributable to stimulation of serotonin receptors result-
ing in an anti-nociceptive effect.

In 1987, R Donadoni et al 1 studied about intrathecal-
sufentanil as a supplement to subarachnoid anesthesia
with lignocaine. In a double blind comparative trial, 40
urologic patients were randomly divided into two
groups and received 5% lignocaine 1.5 ml with either
1.5 ml sufentanil (5 micrograms/kg) or physiological
saline 1.5 ml. The only clear benefit of adding low dose
sufentanil to lignocaine was significantly longer period
of postoperative analgesia.In our study, we added low
dose sufentanil to bupivacaine heavy and given intrathe-
cally in a variety of surgeries and observed prolonged
duration of analgesia (266+/-114.5 minutes).In 1995,
DC Campbell'! designed a prospective, randomized,
double blind study to evaluate the efficacy of combina-
tion of intrathecalsufentanil with a low dose of local
anesthetic in an attempt to prolong analgesia during
labor in 52 patients. In that study, group A received 2.5
mg bupivacaine, group B received 10 micrograms of
sufentanil and group C received 2.5 mg bupivacaine
with 10 micrograms of sufentanil. It was concluded that
addition of 10 micrograms of sufentanil to bupivacaine
intrathecally prolonged labor analgesia significantly.The
types of surgeries selected in our study were general
surgery and gynecological lower abdominal surgeries
and orthopedic and plastic lower limb surgeries. The
dose of sufentanil selected in our study was 6 micro-
gram lower than that used in the previous study. We
observed that even with this dose a reasonably pro-

longed duration of analgesia was obtained.In 1997,
Dahlgren G'? compared the effects of intrathecalsufen-
tanil 2.5 and 5 micrograms, fentanyl 10 micrograms and
placebo when administered with hyperbaric bupivacaine
0.5%, 12.5 mg for Caesarian Section in 80 healthy, full
term parturients. In conclusion, small doses of fentanyl
or sufentanil added to bupivacaine for spinal anesthesia
for CS increased the duration of analgesia in eatly post-
operative period when compared to placebo.Roxane
Fournier et al '* designed a study to compare postopera-
tive analgesic effects of sufentanil and fentanyl added to
2 ml normal saline given postoperatively intrathecally
after elective total hip replacement surgery continuous
spinal anesthesia in geriatric patients as soon as they had
a pain score more than 3. They concluded that both the
opioids provided satisfactory analgesia. In our study we
administered the drugs fentanyl and sufentanilintrathe-
cally along with bupivacaine heavy preoperatively. This
contributed to analgesia in the post operative period
also.Wang YC et al * in 2006 studied the clinical effica-
cy of intrathecal low dose of sufentanil 15 micrograms
and 7.5 micrograms with bupivacaine TURP patients
and they concluded that spinal anesthesia with low dose
sufentanil with bupivacaine possesses relatively steady
hemodynamics.

In our study, we studied 30 patients for the effect of
intrathecal fentanyl with bupivacaine in group I and
sufentanil with bupivacaine in group II. We observed
that there was no significant change in mean arterial
pressure in both groups at different time intervals.
There was no difference in onset of spinal anesthesia
and duration of sensory and motot blockade in both the
groups. Intra operatively and for one hour post opera-
tively, the mean pulse rate was comparable in both the
groups. But at 2 hour post operatively the mean pulse
rate in group I was 128.8+/-7 per minute as against
82.33+/-4.55 per minute in group II Similatly mean
arterial blood pressure was comparable in both the
groups intra operatively and in the 1%t hour post opera-
tively. But in the 2" hour it was 93.48+/-4 mm Hg in
group I whereas it was 86.314/-6.2 mm Hg in group II
These differences in mean pulse rate and mean arterial
blood pressure in both the groups at 2* hour postope-
ratively  were statistically significant. This difference
could be attributed to the occurrence of pain at 2 hours
post operatively in the fentanyl group patients and not
in the sufentanilgroup.In our present study it was found
that there was no difference in the onset of spinal anes-
thesia when either fentanyl or sufentanil was added to
bupivacaine intrathecally.Mean duration of sensory and
motor block were also comparable in both the groups
with no statistical significance. Postoperative pain was
less in sufentanil group as compared to fentanyl group
and pain relief was significantly greater in sufentanil-
group (266.5+/-114.5 minutes) as compared to fentanyl
group (145+/-84.08 minutes). Both groups were com-
parable for adverse effects.Comparing the occurrence of
side effects in both the groups, two patients of group I
had hypotension as against one patient in Group II. No
other complications were observed in any group.
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CONCLUSION

We conclude that addition of sufentanil provides en-
hancement and increased duration of analgesia in post-
operative period as compared to fentanyl when used
intrathecally with bupivacaine heavy in surgeries per-
formed under spinal anesthesia.
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