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Abstract

Background:�Spinal�anaesthesia�provides�sensory�as�well�as�motor�blockade.�Levobupivacaine�is�less�cardio�toxic�
than�bupivacaine,�as�it�has�decreased�potency�at�the�sodium�channel.�Ropivacaine�is�similar�in�chemical�structure�
to�bupivacaine,�but�it�is�less�potent�than�bupivacaine.�Intrathecal�Ropivacaine�is�safe,�has�shorter�duration�of�action�
than�bupivacaine�and�lesser�incidence�of�neurological�symptoms�as�compared�with�intrathecal�lignocaine.�Literature�
suggest�that�potency�of�Ropivacaine�is�less�when�compared�with�levobupivacaine�since�it�has�lower�lipid�solubility,�
and�thereby�using�an�equipotency�ratio�of�1.5:1�between�Ropivacaine�and�Levobupivacaine�provides�nearly�similar�
efficacy�outcome.�Method:�The�study�was�carried�out�as�prospective,�interventional,�double�blind�in�60�patients�divided�
in�two�equal�groups�using�equipotent�doses�of�intrathecal�hyperbaric�Ropivacaine�and�hyperbaric�Levobupivacaine�
(with�ASA�grading�I�and�II).�Results:�The�distribution�of�patients�with�respect�to�age,�height,�weight�was�statistically�
not�significant�in�both�the�groups.�(p�value�>�0.05).�Mean�time�to�onset�of�motor�block�was�25.07±1.97�minutes�in�
group-L�and�24.37±1.70�minutes�in�group-R.�Average�duration�of�motor�block�was�116.73±29.95�minutes�in�group-L�
and�112.93±15.40�minutes�in�group-R.�Mean�time�to�onset�of�sensory�block�was�17.07±1.93�minutes�in�group-L�and�
15.5�±�1.81�minutes�in�group-R.�Mean�time�to�attain�highest�level�of�sensory�block�was�22.07±1.93�minutes�in�group-L�
and�20.5±1.81�minutes�in�group-R.�Mean�time�to�two�segment�regression�of�sensory�block�was�69±8.5�minutes� in�
group-L�and�61.83±6.31�minutes�in�group-R.�Average�duration�of�sensory�block�was�188.73±29.94�minutes�in�group-L�
and�192.2±36.01�minutes�in�group-R.�There�were�no�changes�in�vital�parameters�and�oxygen�saturation�in�the�intra-
operative�and�post-operative�period.�Mean�duration�of�post-operative�analgesia�was�137.70±28.01�minutes�in�Group�
L�and�131.2±38.97�minutes�in�Group�R.�Analgesic�consumption�for�24�hours�postoperatively�was�similar�in�both�the�
groups.�It�was�observed�that�both�the�molecules�showed�similar�time�of�onset�of�motor�and�sensory�block�and�also�
nearly�similar�duration�of�motor�and�sensory�blocks.�Both�the�drugs�were�also�found�to�be�safe�in�terms�of�impact�
on�hemodynamic�parameters�and�no�complications�observed.�Conclusion:�Both�drugs�are�reliable�in�terms�of�efficacy�
and�safety�and�can�be�used�interchangeably.�Ropivacaine�can�be�specifically�used�for�population�that�is�at�higher�risk�
of�cardiac�toxicity,�without�compromising�on�time�of�onset�or�duration�of�motor�and�sensory�blocks.
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Introduction

Spinal� anaesthesia� was� introduced� in� clinical�
practice� by� Karl� August� Bier,� in� 1898� [1].� it� is�

obtained�by�administering�local�anaesthetic�agents�
in� the� subarachnoid� space� and� thereby� blocking�
nerves.� Subarachnoid� block� is� usually� performed�
for� lower� abdominal� and� lower� limb� surgeries.�
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It� provides� sensory� as� well� as� motor� blockade.�
Levobupivacaine,� an� amide� local� anesthetic,� is�
an� S-enantiomers� of� racemic� bupivacaine.� On� a�
per-milligram� basis,� it� is� less� cardio� toxic� than�
bupivacaine,� as� it� has� decreased� potency� at� the�
sodium� channel.� Studies� have� suggested� that� it�
has�equivalent�clinical�ef�cacy� to�bupivacaine�[6].
Ropivacaine� is� another� amino-amide� local�
anesthetic� (LA)� agent� that� is� similar� in� chemical�
structure�to�bupivacaine,�but�it�is�30-40%�less�potent�
than� bupivacaine.� Intrathecal�Ropivacaine� is� safe,�
has�shorter�duration�of�action�than�bupivacaine�and�
lesser�incidence�of�transient�neurological�symptoms�
(TNS)�as�compared�with�intrathecal�lignocaine.
In� this� study,�we� evaluated� and� compared� the�

in�uence� of� hyperbaric� Levobupivacaine� and�
hyperbaric� Ropivacaine� on� onset,� duration� of�
motor�and�sensory�blockade,�the�incidence�of�side�
effects�and�complications�particularly�bradycardia,�
hypotension,� fall�of�mean�arterial�pressure� etc� for�
spinal� anaesthesia� in� patients� undergoing� lower�
abdominal�and�lower�limb�Surgeries.�

Materials�and�Methods

This� prospective,� interventional,� double� blind�
study�included�sixty�patients�who�were�scheduled�
for� lower�abdomen�and�lower�limb�surgery�under�
spinal� anesthesia� whose� consents� were� taken.�
A�detailed�pre-anaesthetic�check-up�was�done�a�day�
prior�to�surgery.�In�pre-induction�phase�details�like�
temperature,�pulse,�blood�pressure,�respiratory�rate,�
oxygen� saturation� (SpO2),� intravenous� line,�details�
of�pre�medication�and�pre-loading�were�captured.
Inclusion�criteria:�Patients�of�either�gender�aged�

between� 20-60� years,� Scheduled� for� surgery� to� be�
performed� under� spinal� anaesthesia,� Patient� with�
American�Society�of�anaesthesiologists�grade-I�and�
II�(ASA�I�&�II),�Weight:�40-80�kg,�No�known�history�
of�drug�allergy,�sensitivity�or�history�of�other�form�of�
reaction.
Exclusion� criteria:� Patient� with� ASA� III� or� IV,�

Patients�with�history�of�coagulopathy.�Patients�with�
spine�deformity.�Patients�with�local�skin�infections�at�
the�site�of�injection.�Patient�having�fever,�history�of�
drug�allergy.�Patients�who�had�shivering�even�before�
administering�spinal�anaesthesia�Patients�requiring�
supplementation�with�general� anaesthesia�Patients�
who�were�not�willing�to�participate�in�the�study.

�Investigational�medicinal�product�details

Study�drug�1:�Hyperbaric�Ropivacaine
Study�drug�2:�Hyperbaric�Levobupivacaine

Preparation� of� equipotent� doses� of� hyperbaric�
Levobupivacaine� and� Ropivacaine:� Various� studies�
suggest� that� Ropivacaine� is� less� potent� than�
Levobupivacaine� because� of� its� lower� lipid�
solubility,� however� using� an� equipotency� ratio�
1.5:1� between� Ropivacaine� and� Levobupivacaine�
results� in� substantially� similar� in� clinical� pro�le.�
On�the�day�of�the�surgery,�patients�were�randomly�
assigned� by� computer� generated� randomisation�
table�to�either�of�the�two�arms�mentioned�below:�
Group� –� R–Hyperbaric� Ropivacaine� [0.75%�

Ropivacaine�(3�ml)�+�25%�dextrose(1�ml)�(Total�4�ml)]
Group–L� –Hyperbaric� Levobupivacaine� [0.5%�

Levobupivacaine� (3� ml)� +� 25%� dextrose� (1� ml)�
(Total�4�ml)]

Dosage:� 3.5� ml� of� the� prepared� solution� was�
injected�in�each�of�the�groups.

Procedure�for�study�drug�administration

All�the�patients�were�kept�nil�by�mouth�for�more�
than�6�hours,� i.e.�were�fasted�preoperatively�since�
10�pm,�night�before�surgery.�All�the�patients�were�
pre�medicated�with�Inj.�Ondansetron�4�mg�and�Inj.�
Ranitidine� 50�mg� and� inj.� Glycopyrrolate� 0.2�mg�
intravenously.�On� the�day�of� surgery� the�patients�
were�brought�to�the�operation�theatre�(OT),�standard�
monitors� (that� measure� pulse,� blood� pressure,�
Respiratory�rate,�Oxygen�saturation)�were�attached�
and� baseline� parameters� recorded.� Patients� were�
pre-loaded�with�ringer�lactate�10�ml/kg�and�spinal�
anaesthesia�performed.�Ef�cacy�/�safety�assessment�
was�performed�by�investigator,�who�was�blinded�to�
study�treatment�allocation.
Ef�cacy�(Onset�of�the�Sensory�and�Motor�Block)�

/�Safety�Assessment
Sensory� block� assessment� -� It� was� tested� by� pin�

prick�using�hypodermic�needle.
Following� parameters� were� recorded:� Time�

of� onset� (time� of� intrathecal� injection� of� drug� to�
achieve�T10�segment� level�block)�Highest� level�of�
sensory�blockade,�Time�for�two�segment�regression�
of� sensory� level,� Duration� of� sensory� block� (time�
period� from� onset� of� block� to� the� time� of� two�
segment�regression�from�T10).
Motor� block� assessment-� It� was� tested� using�

Bromage�scale.
Following� parameters� were� recorded:� Time� of�

onset� (when�Bromage�scale�3� ie.�patient� is�unable�
to�move�the�hip,�knee�and�ankle�joint�is�achieved),�
Degree�of�motor�blockade
Duration�of�motor�blockade�were�recorded�(time�
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period�from�onset�to�Bromage�scale�0�ie.�patient�is�
able�to�move�the�hip,�knee�and�ankle�joint).
Intra-Operative� Patient� Monitoring:� All�

patients� of� both� groups� were� monitored� for:�
Systolic�and�Diastolic�blood�pressure�&�Pulse�rate�
(Haemodynamic� parameters)� Arterial� oxygen�
saturation�(SpO2)�and�Respiratory�rate�Side�effects�
and� complications� (if� any).� Decrease� in� systolic�
arterial� pressure� (SAP)� by� more� than� 20%� from�
the� pre-anaesthetic� value� or� decrease� of� patients’�
mean� arterial� pressure� (MAP)to� below� 60�mmHg�
were� considered� to� be� suggestive� of� signi�cant�
hypotension� and� were� managed� using� injection�
Mephentermine�6�mg�in�increments�intravenously�
along� intravenous� �uid� replacement.� Signi�cant�
bradycardia�(HR�<60�beats/min)�was�treated�with�
inj.�atropine�sulphate�0.6�mg�intravenously.

Results

The� data� were� analyzed� using� SPSS� software�
version� 18.0.� Statistical� analysis� of� data� among�
groups�was�done,�performed�by
•� Nominal� data� (such� as� Age� groups)� were�

presented�as�number�and�Percents.�
•� Continuous� data� (such� as� age,� lab� values)�

were�expressed�as�mean,�standard�deviation�
and�range.�

•� ‘f’�test�and�‘t’�test�was�applied�as�appropriate�
for�comparison�of�continuous�data.�

•� ‘Chi’� test� was� applied� as� appropriate� for�
comparison�of�nominal�data.�

•� ‘p’�value�of�0.05�was�considered�as�statistically�
signi�cant.�(Con�dence�interval�of�95%�was�
taken�into�account).

In�the�present�study,�a� total�of� 60�patients�with�
ASA�grading�II�and�III�undergoing�lower�abdominal�
surgery�were� enrolled.� Equal� number� of� patients�
were�randomized�in�group-�L�(those�who�received�
levobupivacaine� as� spinal� anesthesia)� (n=30)� and�
group�–�R(those�who�received�ropivacaine�as�spinal�
anesthesia)�(n=30).

Table�1:�Comparison�of�time�of�onset�of�motor�block�in�both�the�
groups

Study�groups
Time�of�onset�
of�motor�block�

(minutes)
P-value Remarks

Group-L Mean 25.07 >0.05 NS
SD 1.97

Group-R Mean 24.37
SD 1.70

Time�of�onset�of�motor�block�was�compared� in�
both�the�groups.�It�was�seen�that�mean�time�to�onset�
of�motor�block�was�25.07±1.97minutes� in�group-L�
and�24.37±1.70�minutes�in�group-R.�The�difference�
was�not�clinically�signi�cant�(Table�1).

Table�2:�Comparison�of�average�duration�of�motor�blockade�in�
both�the�groups

Study�groups Duration�of�motor�
blockade�(Minutes) P-value Remarks

Group-L Mean 116.73 >0.05 NS
SD 29.95

Group-R Mean 112.93
SD 15.40

Average�duration�of�motor�block�was�compared�
in� both� the� groups.� It� was� seen� that� average�
duration�of�motor�block�was�116.73±29.95�minutes�
in� group-L� and� 112.93±15.40�minutes� in� group-R.�
The�difference�was�not�clinically�signi�cant�(Table�
2).

Table�3:�Time�of�onset�of�Sensory�block�(Minutes)

Study�Groups Time�of�onset�of�Sensory�block�
(Minutes)

Group-L Mean 17.07 >0.05 NS
SD 1.93

Group-R Mean 15.5
SD 1.81

Time�of�onset�of�sensory�block�was�compared�in�
both�the�groups.�It�was�seen�that�mean�time�to�onset�
of�sensory�block�was�17.07±1.93�minutes�in�group-L�
and� 15.5±1.81�minutes� in�group-R.�The�difference�
was�not�clinically�signi�cant�(Table�3).

Table�4:�Time�to�highest�level�of�Sensory�block�(Minutes)�in�both�
the�groups

Study�Group
Time�to�highest�level�
of�sensory�blockade�

minutes
P�value Remarks

Group-L Mean 22.07 <0.05 S
SD 1.93

Group-R Mean 20.5
SD 1.81

Time� to� highest� level� of� sensory� block� was�
compared� in� both� the� groups.� It� was� seen� that�
mean�time�to�attain�highest� level�of�sensory�block�
was� 22.07±1.93�minutes� in� group-L� and� 20.5±1.81�
minutes� in�group-R.�The�difference�was� clinically�
signi�cant�(Table�4).

Comparison�of�Equipotent�Doses�of�Hyperbaric�Ropivacaine�and�Hyperbaric�Levobupivacaine�in�
Spinal�Anaesthesia�for�Patients�Undergoing�Lower�Abdominal�and�Lower�Limb�Surgeries
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Table� 5:� Time� to� two� segment� regression� of� sensory� level�
(Minutes)�in�both�the�groups

Study�group

Time�to�two�
segment�regression�
of�sensory�level�

(minutes)

P-value Remarks

Group-L Mean 69 <0.05 S
SD 8.5

Group-R Mean 61.83
SD 6.31

Time�to�two�segment�regression�of�sensory�block�
was�compared�in�both�the�groups.�It�was�seen�that�
mean� time� to� two� segment� regression� of� sensory�
block�was�69±8.5�minutes�in�group-L�and�61.83±6.31�
minutes� in� group-R.�The�difference�was� clinically�
signi�cant�(Table�5).

Table�6:�Duration�of�sensory�block�(Minutes)�in�both�the�groups

Study�group
Duration�of�
sensory�block�
(minutes)

P-value Remarks

Group-L Mean 188.73 >0.05 NS
SD 29.94

Group-R Mean 192.2
SD 36.01

Average�duration�of�sensory�block�was�compared�
in�both�the�groups.�It�was�seen�that�average�duration�
of� sensory� block� was� 188.73±29.94� minutes� in�
group-L�and�192.2±�36.01�minutes�in�group-R.�The�
difference�was�not�clinically�signi�cant�(Table�6).

Discussion

Literature,� suggest� that� ropivacaine� on� a� molar�
to�molar�basis� is� considered� to�be� less�potent� than�
levobupivacaine�due� to� lower� lipid� solubility,� and�
thereby�using�an�equipotency�ratio�of�1.5:1�between�
ropivacaine� and� levobupivacaine� provides� nearly�
similar�ef�cacy�outcome�[9].�etron.�This�study�was�
conducted�to�compare�the�ef�cacy�and�safety�pro�le�
of�equipotent�doses�of�levobupicaine�and�ropivacaine�
in� patients� undergoing� lower� limb� and� lower�
abdominal�surgeries.�Current�study�was�conducted�
in�60�patients�aged�between�20�and�60�years�having�
ASA�grade�I�or�II�and�scheduled�for�elective�lower�
abdominal� surgeries� under� spinal� anaesthesia.�
Group� L� (Levobupivacaine� group)� –� received�
hyperbaric�levobupivacaine�[0.5%�Levobupivacaine�
(3�ml)�+�25%�dextrose�(1ml)�(Total�4�ml)].
Group� R� (Ropivacaine� group)� –� received�

hyperbaric� ropivacaine� [0.75%�Ropivacaine� (3�ml)�
+�25%�dextrose� (1�ml)� (Total�4�ml)]� the� following�
parameters�were�observed:

1.� Time�of�onset�(time�of�intrathecal�injection�of�
drug�to�achieve�T10�segment�level�block)

2.� Time�to�highest�level�of�sensory�blockade,�
3.� Time�for� two�segment�regression�of�sensory�

level�
4.� Duration�of�sensory�block�(time�period�from�

onset� of� block� to� the� time� of� two� segment�
regression�from�T10)

5.� Time� of� onset� (when� Bromage� scale� 3� ie.�
patient�is�unable�to�move�the�hip,�knee�and�
ankle�joint�is�achieved)

6.� Duration� of� motor� blockade� were� recorded�
(time�period� from�onset� to�Bromage� scale�0�
ie.�patient�is�able�to�move�the�hip,�knee�and�
ankle�joint)�

In� our� study� the�mean� time� of� onset� of� motor�
block�was�25.07±1.97�minutes�in�group-L�and�24.37�
±1.70�minutes� in� group-R� and� the� difference�was�
not� clinically� signi�cant.� This� was� similar� to� the�
�ndings�by�Suri�A�et�al.,�where� in�the�mean�onset�
of�time�of�motor�block�was�24.09±3.07�vs�25.47±4.13�
minutes�in�group�L�and�group�R�and�the�difference�
was� not� clinically� signi�cant� (p� =� 0.076)� [26].�
However,�the�mean�time�of�onset�of�motor�block�in�
study�by�Mantouvalou�M�et�al.�was�12±5�min�in�the�
ropivacaine� group� (group�B)� and�11±7�min� in� the�
levobupivacaine�group,�the�early�onset�in�this�study�
as� compared� to� our� study�may�be�due� to� the� fact�
that,�Mantouvalou�M�et�al.�used�isobaric�preparation�
in� their� study� which� may� have� resulted� in� rapid�
intrathecal� spread� [24].� Additionally,� the� mean�
age� of� the� patients� in� the� study� by� Mantouvalou�
M� et� al.� was� higher� compared� to� our� study� and�
as� per� literature� at� the� extremes� of� age� there� are�
small�but�signi�cant�increases�in�maximum�spread,�
rate� of� onset� of� motor� block� and� cardiovascular�
instability,� regardless� of� the� solution� used� [3].�
Luck�JF� in�their�study�observed� that�mean�time�to�
maximum�motor�block�was�5�(2–20)�and�10� (5–20)�
(min)� in� levobupivacaine� and� ropivacaine� group�
respectively� [22].� The� early� onset� seen� in� Luck� JF�
study�may�have�been�due�to�the�fact�that�the�mean�
age� of� the� patients� enrolled� in� the� study� was� 57�
(26–73)�and�59�(37–75)�in�group�L�and�R�respectively�
which�was�higher�compared�to�our�study.
The�average�duration�of�motor�block�in�the�current�

study� was� 116.73±29.95� minutes� in� group-L� and�
112.93±15.40�minutes� in�group-R.�Similar��ndings�
were� seen� in� the� published� literature,� although�
Mantoualou�M� et� al.� have� observed� signi�cantly�
higher� duration� of� motor� block,� authors� have�
offered�no�explanation�for�the�same�(Table�7).
In� the� current� study� time� of� onset� of� sensory�

block�was�17.07±1.93�minutes�in�group-L�and�15.5�



IJAA�/�Volume�6�Number�1�(Part�-�II)�/�January�-�February�2019

253

±1.81�minutes�in�group-R.�The�results�were�similar�
to�published�literature�(Table�8).
Time�to�highest�level�of�sensory�block�was�22.07�

±1.93� minutes� in� group-L� and� 20.5±1.81� minutes�
in�group-R.�The�results�were�similar� to�published�
literature�(Table�9).
Time�to�two�segment�regression�of�sensory�block�

was� 69±8.5� minutes� in� group-L� and� 61.83±6.31�
minutes� in� group-R.� The� results� were� similar� to�
published�literature�(Table�10).
Average�duration�of�sensory�block�was�188.73�±�

29.94�minutes�in�group-L�and�192.2±36.01�minutes�
in�group-R.�The�results�were�similar� to�published�
literature�(Table�11).

Table�7:�Comparison�of�average�duration�of�motor�block�of�current�study�with�literature

Average�duration�of�motor�block�(Minutes)
Literature Current�study Suri�A�et�al.�

[26]
Gautier�P�et�al.�

[17]
Luck�JF�et�al.�

[22]
Mantouvalou�M�et�al.�

[24]
Group-L 116.73±29.95 118.53±18.14 121±25 180�(90–210)� 273±80
Group-R 112.93±15.40 111.42±16.70 116±19 90�(60–120) 269±20

Table�8:�Comparison�of�time�of�onset�of�sensory�block�of�current�study�with�literature

Mean�time�of�onset�of�sensory�block�(Minutes)
Literature Current�study Suri�A�et�al.�[26] Luck�JF�et�al.�[22] Khan�A�et�al.�[19]
Group-L 17.07±1.93 18.62±3.09 5�(2–15)� 9.66±1.99�
Group-R 15.5±1.81 17.93±2.98 5�(2–15) 9.48±1.92

Table�9:�Comparison�of�time�to�highest�level�of�sensory�block�of�current�study�with�literature

Mean�time�to�highest�level�of�sensory�block�(Minutes)
Literature Current�study Gautier�P�et�al.�[17] Luck�JF�et�al.�[22] Mantouvalou�M�et�al.�[24]
Group-L 22.07±1.93 17±9 25�(10–30)� 11±6
Group-R 20.5±1.81 15±9 20�(2–30) 12±7

Table�10:�Comparison�to�two�segment�regression�of�sensory�block�of�current�study�with�literature

Time�to�two�segment�regression�of�sensory�block�(Minutes)
Literature Current�study Mantouvalou�M�et�al.�[24] Gautier�P�et�al.�[17] Luck�JF�et�al.�[22]
Group-L 69±8.5 65±11 69±14 131�(50–205)
Group-R 61.83±6.31 60±9� 60±21 84�(45–145)

Table�11:�Comparison�average�duration�of�sensory�block�of�current�study�with�literature

Average�duration�of�sensory�block�(Minutes)
Literature Current

�study
Suri�A�et�al.�[26] Gautier�P�et�al.�[17] Khan�A�et�al.�[19] Luck�JF�et�al.�[22]

Group-L 188.73±29.94 189.0±19.53 124±24� 175.38±13.60� 255�(180–360)�
Group-R 192.2±36.01 196.78±20.31 120±27 170.80±19.81 210�(180–330)

Table�12:�Comparison�mean�duration�of�post-operative�analgesia�of�current�study�with�literature

Mean�duration�of�post-operative�analgesia�(Minutes)
Literature Current�study Suri�A�et�al.�[26] Gautier�P�et�al.�[17] Khan�A�et�al.�[19]
Group-L 188.73±29.94 253.78±24.43 140�(110-270)� 190.27±18.61
Group-R 192.2�±�36.01 263.0�±�22.77 135�(95-175) 187.67±23.92

In� the� current� study� he� mean� duration� of� post-
operative� analgesia� was� 137.70±28.01� minutes� in�
Group�L�and�131.2±38.97�minutes� in�Group�R.�The�
results�were�similar�to�published�literature�(Table�12).

Conclusion

From� the� present� prospective,� interventional,�
double�blind�study�of�intrathecal�equipotent�doses�
of� Ropivacaine� and� Levobupivacaine,� it� can� be�
concluded� that� Ropivacaine� is� reliable� and� safe�
alternative� to� Levobupivacaine� and� can� be� used�
interchangeably.� Hyperbaric� Ropivacaine� can� be�
speci�cally�used�for�population�that�is�at�higher�risk�

Comparison�of�Equipotent�Doses�of�Hyperbaric�Ropivacaine�and�Hyperbaric�Levobupivacaine�in�
Spinal�Anaesthesia�for�Patients�Undergoing�Lower�Abdominal�and�Lower�Limb�Surgeries
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of�cardiac�toxicity,�without�compromising�on�time�
of�onset�or�duration�of�motor�and�sensory�blocks
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