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Abstract

Introduction: Altered haemodynamics and arterial hypotension are the most prevalent untoward effects of sub-arachnoid
block with bupivacaine. Use of levobupivacaine as pure S (-) - enantiomer of bupivacaine has progressively increased due
to its lower cardiotoxicity, neurotoxicity and shorter duration of motor block. This study aimed to compare the haemody-
namic status of levobupivacaine and bupivacaine when used with fentanyl in Sub-arachnoid block (SAB) among patients
undergone total abdominal hysterectomy. Materials and Methods: This randomized clinical trial enrolled 80 gynaecolog-
ical patients scheduled for total abdominal hysterectomy under SAB. Forty patients were randomly assigned as trial
group (levobupivacaine+fentanyl) and forty as control group (bupivacaine+fentanyl). Main outcome measures in both
groups considered intraoperative haemodynamic stability (acute hypotension), cardiotoxicity (bradycardia or tachycar-
dia) and time of administration of first dose of postoperative analgesics. Results: Bupivacaine caused comparatively
more significant slowing of heart rate at 25 and 35 minutes of operation. Though no significant differences were found in
systolic blood pressure between two groups, bupivacaine caused significant reduction of diastolic blood pressure in
comparison to levobupivacaine at 6, 9, 45 minutes and at the end of surgery. Mean pressure found significantly lowered
at 6 minutes and at the end of surgery following bupivacaine administration. The incidence of acute hypotension was
significantly low in trial group and postoperative analgesia was maintained longer duration with levobupivacaine in
control group. Conclusion: Levobupivacaine in comparison to bupivacaine showed more effective and satisfactory
haemodynamic stability in sub-arachnoid block with less incidence of intraoperative acute hypotension and provides
prolonged postoperative analgesic effect.
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Sub-arachnoid block (SAB) or spinal anaesthesia is now-a-days a
popular technique in gynaecological surgery including several
advantages of rapid onset of profound anaesthesia, lower total drug
dosages, and higher level of patient’s satisfaction"2. Level of sensorial
blockade is one of the most important factors for successful
anaesthesia and baricity is the most important one for local
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anaesthetic distribution®. Isobaric solutions remain in close proximity
of injection site but hyperbaric solutions gravitate to the dependent
areas. The duration of spinal anaesthesia is, therefore, related to dose
and baricity of local anaesthetic administered’.

Bupivacaine is an amide local anaesthetic of hydrophilic nature with
moderately rapid onset and long duration of action. Levobupivacaine
is isobaric, and formulated by using normal saline as a diluent with
specific gravity of 1000 at 37°C whereas bupivacaine heavy in 8%
glucose is hyperbaric, having specific gravity of 1021 at 37°C*
Hyperbaric bupivacaine attains higher sensory levels of intrathecal
anaesthesia in comparison to equal doses of isobaric levobupivacaine’.
Both isobaric levobupivacaine and hyperbaric bupivacaine have been
used for sub-arachnoid block with good results*.

Addition of opioids (fentanyl) with local anaesthetics for spinal
anaesthesia is increasingly common both to enhance anaesthetic effect
and to provide postoperative analgesia®. The dose of local anaesthetics
can also be reduced by adding fentanyl. Small doses of opioids
administered to the central nervous system not only provide adequate
analgesia but also reduce the side effects of intravenous analgesics
like pruritus, nausea and vomiting or respiratory depression’.
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Cardiac toxicity; the most commonly encountered catastro-
phe, should be taken into immense consideration before
selection of local anaesthetic agent. Hyperbaric bupiva-
caine solutions may cause hypotension or bradycardia after
mobilization of anaesthetized patient but isobaric solutions
are favored with respect to their less sensitivity to posture
issues properties®. Levobupivacaine, being the S (-) -
enantiomer of bupivacaine, is less cardiotoxic due to its
lower affinity to sodium channel and also less neurotoxic
with shorter duration of motor block than hyperbaric bupiv-
acaine. Thus its use has been increasing progressively’.

Though hyperbaric bupivacaine has satisfactory quality of
analgesia following intrathecal administration, it regresses
rapidly with more side effects. Isobaric levobupivacaine
seems to provide a slow regression of analgesia with fewer
undesirable haemodynamic effects except for its control of
spread of analgesia'. But if the dosages as well as the speed
of administration of isobaric solution are well adjusted, it is
believed to be safe and reliable with an excellent level of
analgesia for abdominal surgeries like hysterectomy.

This study was designed to compare the intraoperative
haemodynamic effects of levobupivacaine and bupivacaine
in spinal anaesthesia among patients undergone total
abdominal hysterectomy. The study also compared postop-
erative analgesic effect by documenting the time of admin-
istration of first dose of analgesics in postoperative period.

Materials and Methods:

This randomized clinical trial was conducted in the Depart-
ment of Anesthesiology of SSMC & Mitford Hospital,
Dhaka, from January 2015 to June 2015. Eighty gynaeco-
logical patients, aged 30-65 years with physical status-1 &
IT according to American Society of Anesthesiologists
(ASA) scheduled for routine total abdominal hysterectomy
under sub-arachnoid block were enrolled for the study.
Patients with significant cardiac, pulmonary, hepatic or
renal diseases, abnormal coagulation profile, spinal defor-
mities, evidences of skin infection at the site of injection,
disabling neuropsychiatric disorders, known hypersensitiv-
ity to bupivacaine, levobupivacaine or fentanyl, chronic
drug abusers and alcoholics were excluded from this study.
Forty patients were randomly assigned for isobaric levobu-
pivacaine designated as “trial group” and forty for hyper-
baric bupivacaine designated as “control group”. Baseline
heart rates, systolic, diastolic and mean arterial blood
pressures (MAP) were recorded preoperatively. Patients in
“trial group” received 0.5% levobupivacaine 15 mg (3 ml)
+ 25 microgram fentanyl (0.5 ml) (total volume 3.5 ml) and
“control group” received 0.5% bupivacaine heavy 15 mg (3
ml) + 25 microgram fentanyl (0.5 ml) (total volume 3.5 ml)
slowly at a rate of 1 ml/5 sec in subarachnoid space at L3-L4
or L4-Ls level. Each patient was immediately turned to
supine position. After intrathecal injection, heart rate,
non-invasive systolic, diastolic and mean arterial blood
pressures were recorded at every 3 minutes for 15 minutes,
thereafter at every 10 minutes up to 45 minutes and at the
end of surgery. The time when first dose of postoperative
analgesic required was determined in each patient. Acute

hypotension was defined as decrease in mean arterial blood
pressure more than 20-30% from baseline, bradycardia as
heart rate less than 45 beats/min and tachycardia as heart
rate more than 100 beats/min. All data were recorded in a
structured questionnaire by an anesthesiologist involved.

Results:

Mean age of study patients was 45.6 = 7.1 and 44.9 £ 5.2
years in trial & control group respectively. Heart rate,
systolic, diastolic and MAP were almost homogenously
distributed between two groups at baseline with no signifi-
cant differences (Table I). Bupivacaine caused comparative-
ly more significant slowing of heart rate at 25 and 35
minutes (Table II). Though no significant (p>0.05) differ-
ences were found in systolic blood pressure between two
groups, bupivacaine caused significant (p<0.05) reduction
of diastolic blood pressure in comparison to levobupiva-
caine at 6, 9, 45 minutes and at the end of surgery (Table
IIT). Mean arterial pressure also significantly (p<0.05)
lowered at 6 minutes and at the end of surgery following
bupivacaine administration (Table III). The incidence of
acute hypotension was significantly (p<0.05) low in trial
group than control group (27.5% vs. 50.0%). Postoperative
analgesia was maintained longer duration with levobupiva-
caine in control group as time of postoperative 1st dose
analgesic requirement was significantly later (Table IV).

Table-I: Baseline haemodynamic parameters of study
population.

Baseline parameters Trial group Control group  p value
Heart rate (beats/min) 93.0+17.1 95.2+15.5 0.479
Systolic blood pressure (mmHg) 139.4 +20.4 134.1 + 16.4 0.201
Diastolic blood pressure (mmHg) 84.6 £11.6 81.9+11.4 0.306
Mean arterial pressure (mmHg) 100.1 + 18.4 101.1 £ 15.1 0.786

Values expressed as Mean + standard deviation, p value
was obtained by Chi-square test.

Table-II: Comparison of heart rate at different time interval.

Heart rate (beats/min) Trial group Control group p value
At 3 minutes 94.0 £22.0 92.0 +£16.0 0.654
At 6 minutes 91.0 £21.0 85.0 £ 15.0 0.151
At 9 minutes 85.0+19.0 90.0 £ 13.0 0.242
At 12 minutes 82.0 £ 17.0 78.0+11.0 0.193
At 15 minutes 81.0 £ 15.0 76.0 = 10.0 0.078
At 25 minutes 80.0 = 14.0 73.0£9.0 0.013
At 35 minutes 77.0 £ 13.0 71.0 8.0 0.032
At 45 minutes 76.0 = 14.0 73.0 £ 10.0 0.162
At the end of surgery 79.0 £ 15.0 76.0 £ 12.0 0.264

*Values expressed as Mean + standard deviation, p value
was obtained by Chi-square test.
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Table-III: Comparison of systolic, diastolic and mean arterial pressure at different time interval.

Variables Systolic BP Diastolic BP p value Mean pressure
p value p value
Trial Control Trial Control Trial Control
group group group group group group
. 120.6 + 115.4 + 73.8 £ 699 + 87.2 = 82.7 =
At 3 minutes 0.241 0.231 0.203
23.0 15.8 16.2 13.1 18.6 13.0
. 116.2 + 106.9 = 69.5 63.1 85.0 £ 76.4 =
At 6 minutes 0.052 0.035 0.029
24.6 16.1 16.0 13.9 20.0 14.1
. 110.3 = 104.9 = 67.0 £ 60.8 + 79.1 £ 74.7 £
At 9 minutes 0.230 0.047 0.235
23.1 16.0 144 12.8 18.2 14.5
. 108.1 = 102.2 + 64.6 £ 60.9 + 779 £ 733+
At 12 minutes 0.145 0.239 0.199
20.9 14.8 15.3 12.6 17.3 14.3
. 106.9 = 103.7 = 66.1 £ 62.6 £ 76.2 £ 73.1 %
At 15 minutes 0.437 0.271 0.342
19.6 17.8 15.6 12.9 14.0 14.9
. 100.4 = 99.0 + 59.6 = 57.1 = 70.7 £ 70.8 £
At 25 minutes 0.668 0.342 0.993
12.4 15.5 11.8 12.0 12.6 13.9
. 98.0 = 96.7 + 60.0 £ 56.9 = 69.2 £ 68.5
At 35 minutes 0.698 0.282 0.776
12.0 13.1 11.9 11.4 10.3 12.3
. 99.4 + 97.4 + 619 + 56.7 = 723+ 67.6 £
At 45 minutes 0.484 0.043 0.072
12.6 12.5 13.3 9.8 12.4 10.8
102.5 = 100.3 = 63.8 £ 58.6 = 75.8 £ 70.8 £
At end of surgery 0.439 0.022 0.050
15.0 10.6 11.5 8.3 13.3 8.9

*Values expressed as Mean + standard deviation, p value was obtained by Chi-square test.

Table-IV: Per-operative complications encountered and
requirement of postoperative analgesic.

Trial Control

Variables* rial group ontrol group p value
(n = 40) (n = 40)

Bradycardia (< 45 beats/min) 2(5.0) 1(2.5) 0.507
Tachycardia (> 100 beats/min) 6 (15.0) 5(12.5) 0.745%
Acute hypotension 11 (27.5) 20 (50.0) 0.039t
Time of postoperative

233.0 £ 20.0 161.4+24.5 <0.05%

analgesic requirement (min)

*Values : Expressed as numbers (n) and percentages (%)
in parentheses or Mean + SD

7p value : Obtained by Chi-square test
Ip value : Obtained by Student’s t-test

Discussion:

The goal of this study was to compare the intraoperative
haemodynamic effects of levobupivacaine and bupivacaine
when used with fentanyl in SAB for TAH. Forty patients
were randomly assigned for levobupivacaine + fentanyl
(trial group) and 40 for bupivacaine + fentanyl (control
group). Intraoperative haemodynamic parameters includ-
ing heart rate, systolic, diastolic and mean pressure were
recorded at different time interval.

Following SAB, heart rate decreased insidiously from
baseline to 35 minutes in both groups but bupivacaine
caused comparatively more significant slowing of heart rate

at 25 and 35 minutes. Fattorini et al. showed that levobupiv-
acaine and bupivacaine decreased heart rate over 30
minutes after anesthesia in major orthopedic surgery
without significant inter group differences!!. Systolic and
diastolic BP in both study groups exhibited a sharp fall at
3-6 minute of intervention. Thereafter the fall of systolic BP
was insidious up to 35 minutes and became stable at the end
of surgery without significant differences between study
groups. Conversely, the fall of diastolic BP was slow and
steady up to 12 minutes with another sharp fall at 25
minutes and stabilized at the end. Though in this study
bupivacaine caused comparatively significant reduction of
diastolic BP than levobupivacaine at 6, 9, 45 minutes and at
the end of surgery, no significant inter group differences of
systolic and diastolic BP were noted by Fattorini et al.!! In
another prospective observational study, Herrera et al.
found a decrease (p < 0.05) in systolic and diastolic BP at
30 minutes intraoperatively'?. This study also found signifi-
cantly lowered mean arterial pressure (MAP) at 6 minutes
and at the end of surgery following bupivacaine administra-
tion. But no inter group difference in MAP was observed by
Fattorini et al."! Contrary to this study Guler et al. found
bradycardia more common in bupivacaine fentanyl group.
The incidence of acute hypotension was significantly
(p<0.05) low in trial group (levobupivacaine) than control
group (bupivacaine) (27.5% vs. 50.0%). This findings
support several other studies!>!3. Though bupivacaine
heavy yields satisfactory quality of analgesia following
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SAB, it regresses rapidly'®. Postoperative analgesia was
maintained longer duration with levobupivacaine in this
study. Erdil et al. similarly showed isobaric levobupiva-
caine provides a slow regression of analgesia!®. Guler et al.
also concluded that the time of first analgesic requirement
was earlier in group bupivacaine compared to levobupiva-
caine®?,

Conclusion:

Levobupivacaine when co-administered with fentanyl in
SAB maintains intraoperative haemodynamic stability
better than the bupivacaine-fentanyl combination. The
incidence of acute intraoperative hypotension is apprecia-
bly reduced and duration of postoperative analgesia also
becomes prolonged following levobupivacaine administra-
tion.

Recommendation

Intrathecal levobupivacaine-fentanyl combination could be
an effective and reliable alternative to bupivacaine-fentanyl

combination in patients undergoing total abdominal hyster-
ectomy under sub-arachnoid block.
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