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ABSTRACT:  

AIM:  To observe the effects o f 0 .5% levo -bupivacaine heavy and 0.75% 

ropivacaine  heavy when adminis tered  intra theca l ly for  infraumbil ica l   surger ies  

OBJECTIVES  :  To assess the durat ion of sensory block in pa tients receiving 

0.5% levo bupivacaine  heavy and 0.75% ropivacaine  heavy ;  To assess the onse t  

of sensory block wi th  0 .5% levo bupivacaine  heavy and 0.75% ropivaca ine  heavy 

;  To assess the peak leve l  o f sensory b lock achieved and t ime to  peak sensory 

block wi th 0 .5% levo  bupiva ca ine  heavy and  0.75% ropivaca ine  heavy ;  To 

assess t ime to  onset  o f  comple te motor  b lock with 0 .5% levo  bupivaca ine  heavy 

and 0.75%ropivacaine heavy ;   To assess the dura tion of motor  block that  each 

of the drugs provide  

MATERIALS AND METHODOLOGY :  A prospect ive randomized observa tional  

study conducted  a t  Sree  Balaj i  Medica l  College  and  Hospi ta l  for  a  per iod of 1  

year  .  58 pa tients were  se lec ted for  the study af ter  applying the inc lusion and 

exclusion cr i ter ia .  A 22 gauge hypodermic need le was used to  asse ss the  sensory 

block and modif ied Bromage sca le was used to  assess the motor  block in these 

patients.  Data co llec t ion involved age ,  gender  ,  ASA grad ing ,  hemodynamic  

parameters ,  durat ion of  block sensory and motor  block and t ime to  recovery.   

RESULTS :   In this s tud y involving 58 pa tients ,  undergo ing infraumbil ica l  

surger ies  under  sp ina l  anaesthes ia  .  levo bupivacaine and rop ivacaine  were  

found to  be comparab le wi th  no signi ficant  d iffe rences  in sensory and motor  

blockade   be tween the two groups.   

The durat ion of  sensory block was found  to  be  180.5 mins in  levo  bupivaca ine  

and 175.3 mins  in rop ivacaine wi th bo th the durgs being comparab le to  one 

ano ther   

CONCLUSION :   .  The resul t s  indicate tha t  bo th 0 .5% levo -bupivaca ine heavy 

and  0.75% ropivaca ine  hea vy are simi lar ly effective and  safe fo r  use in sp inal  

anes thesia  for  infraumbil ica l  surger ies.  Given the  co mparab le  outcomes,  the 

cho ice  be tween these  anesthet ics can be guided  by speci f ic  c l inica l  contexts and  

patient  preferences.  

 

INTRODUCTION When compared to  general  anesthes ia ,  sp inal  

anes thesia  minimizes sys temic s ide effec ts  
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and provides an effect ive motor  and sensory 

block dur ing invasive procedures.  For  spina l  

anes thesia ,  two frequently used loca l  

anes the tics  inc lude  ropiva caine and  

levobupivaca ine .  Al though they are  both 

long-ac ting amide -type  local  anes the tics ,  

their  chemica l  composit ion,  s trength,  and  

dura tion of act ion are different .  

Understanding these  di fferences  i s  c rucial  to  

maximize  efficacy and dura tion of act ion,  as  

wel l  as  to  improving patient  outco mes and  

safety.  

Compar ing levo -bupivacaine to  racemic  

bupivaca ine,  the  S-enant iomer o f  

bupivaca ine,  revea ls that  the former is  less  

neuro toxic and  card iotoxic.  I t s  favorable  

safety profi le  has led to  an increase in i t s  

use in c l inica l  se t t ings.  Levo -bupivaca ine  

has been shown in numerous invest iga tions  

to  produce a dependable motor  and  sensory 

block that  lasts  as  long as bupivacaine whi le  

having fewer side e ffects [1] .  However,  

ropivacaine ,  an amide -c lass local  anesthe tic ,  

is  less  l ipophi l ic  than bupivaca ine and i s  

also a  long-acting,  s truc tura l ly comparab le  

medicat ion.  T his decreased l ipophil ici ty  

corresponds to  a  decreased r i sk o f card iac  

and  centra l  nervous sys tem damage [2] .  

The l i te rature does no t  currently compare  

the dura tion of sensory block be tween 0.5% 

levo-bupivaca ine  heavy and 0 .75% 

ropivacaine heavy in  the con text  o f  

infraumbil ica l  procedures,  despi te  the  

widespread  use o f  both anesthe tics .  

Effect ive sensory b lock is  necessary for  

idea l  opera t ive c ircumstances and pat ient  

comfort  dur ing infraumbil ica l  surger ies,  

which include operat ions  l ike  lo wer  

abdomen surger ies ,  hernia repair s,  and lower  

l imb surger ies [3] .  The  durat ion of  the  

sensory b lock 's  act ion,  the pat ient 's  

recupera tion,  and thei r  leve l  o f  sa t i s fac t ion  

can a l l  be  s trongly impacted  by the  loca l  

anes the tic  select ion.  

The selec t ion of  a  local  anes the tic  for  sp inal  

anes thesia  i s  influenced by var ious  cr i ter ia  

such as  the  dura tion and commencement o f  

act ion,  s ide  effec t  prof i le ,  and  pa tient -

spec i fic  considerat ions .  Levo -bupivaca ine  

and  ropivaca ine  are  bo th useful  for  spina l  

anes thesia ,  a l though di ffe rent  

pharmacokine tic  and  pharmacodynamic  

charac ter i st ics may result  in di fferent  

cl inica l  outcomes,  according to  ear l ier  

research [4] .  Levo -bupivacaine and  

ropivacaine ,  for  example,  were eva lua ted in  

a  study conducted by Casa ti  e t  a l .  (2003)  for  

spinal  anes thes ia  in  outpat ient  knee  

ar throscopy.  The result s  showed tha t  both  

anesthe tics produced acceptab le anesthes ia ,  

a l though they di ffe red in the ir  sensory and  

motor  block proper t ies  [5] .  

This observat ional  s tudy a ims to  compare  

and evaluate the dura tion of sensory block  

achieved by 0.5% levo -bupivacaine  heavy 

and  0.75% rop ivacaine  heavy in pat ient s  

undergoing spinal  anes thesia -ass isted  

infraumbil ica l  opera t ions.  With the help o f  

this s tudy,  physic ians wi l l  be ab le to  make  

better  decisions on local  anesthetic  se lec t io n 

and improve pat ient  care and surgica l  

outcomes.  

AIM AND OBJECTIVES  

Aim:  

To observe the effec ts o f  0 .5% levo -

bupivaca ine  heavy and  0.75% rop ivacaine  

heavy when administered intratheca lly fo r  

infraumbil ica l   surger ies .   

Primary object ive:   

•  To assess the durat ion of sensory 

block in pa tients rece iving 0.5% levo  

bupivaca ine  heavy and  0.75% 

ropivacaine  heavy  

Secondary object ives:   

•  To assess the onse t  o f s ensory b lock 

wi th 0 .5% levo bupivacaine heavy 

and  0.75% ropivaca ine heavy  

•  To assess  the peak level  o f  sensory 

block achieved and t ime to  peak 

sensory block wi th  0 .5% levo  

bupivaca ine  heavy and  0.75% 

ropivacaine  heavy  

•  To assess  t ime to  onse t  of  comple te  

motor  block wi th  0 .5% levo  
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bupivaca ine heavy and  

0.75%ropivaca ine heavy  

•  To assess the dura tion of motor  bloc k 

that  each of the drugs provide  

MATERIALS AND METHODS  

Study Design:  An observa tional  s tudy  

Study sett ing:  The s tudy wi l l  be  per formed 

in  the department  o f anaesthesia  PM and CC 

of Sree Balaj i  Medical  Col lege and Hospi tal ,  

Chennai ,  Tamil  Nadu,  INDIA  

Study Duration:  18  months  

Sample Size:  The study inc luded  58  

patients.  

𝑛𝑝            

           𝑍2𝜎2 

               _________________________ 

 𝑛 =   𝑒2  

 𝑛𝑝   

  𝑛𝑝   

𝑛𝑝   

           --------- 

                e2 

 = 2 X 14.4  = 29 

Therefore, 29 subjects each, making a total sample size 

of 58  

Sampling technique:   Purposive sampling  

Study Population:  Inst i tut ional  s tudy 

carr ied out  among pat ients  who are  

undergoing infraumbi l ical  surgery a t  Sree  

Balaj i  Medica l  College and Hospital ,  

Chennai  

Inclusion Criter ia:  

•  All  infraumbi l ical  surger ies  

•  ASA grade 1 and ASA grade 2  

•  Age be tween 18 to  60  

•  Both male and  female patients  

Exclusion Criteria:  

•  ASA grade 3 and ASA grade 4  

•  Patients who are known cases o f  

hypersensit ivi ty to  amide group of  

loca l  anaesthe tic  agents  

•  Patients wi th coagulat ion d isorders  

•  Local  infect ion a t  the s i te  o f  

puncture  

Study Tool:   

•  Proforma of pa tient   

•  To evalua te  motor  block,  the  

modified Bromage  sca le  was used to  

grade motor  block in the  lo wer  l imbs.  

Grade  0:  Absence of  motor  block  

Grade  1:  Capable  o f moving knees  

and fee t ,  but  unable to  eleva te an 

extended  leg Grade  2:  Capacity to  

move feet  but  not  the extended  leg or  

knee Grade  3:  Total  paralys is o f  the  

lower extremi ties After  then,  i t  wi l l  

be done every five minutes unti l  

motor  block grade three i s  reached ,  

and  then every thir ty minutes  unt i l  

ful l  recovery (motor  block grade 0) .   

Other  too ls :   

•  25G Quincke  need le  

•  Ster i le  syr inge for  drug inject ion  

•  Local  anaesthe tics  

•  Mult ipara moni tor   

•  Resusc ita t ion equip ment  

Method:  

All  pat ients undergoing infraumbi l ica l  

surger ies were selected by the consultant  

af ter  ob taining informed wri t ten consent ,  

which was documented.  Patient  information  

was  col lected t hrough a  proforma,  and they 

were  eva lua ted aga inst  inclusion and  

exclusion cr i ter ia .  Based on the patient 's  

condit ion and f i tness,  they rece ived ei ther  

0 .5% levo -bupivacaine  heavy,  not  exceeding 

2.5  mg/kg of body weight ,  or  0 .75% 

ropivacaine  heavy,  no t  exc eeding 3 mg/kg of  

body weight ,  as determined by the  

consultant  anes the ti s t .  Using ster i le  asep tic  

precautions,  the subarachnoid space in the  

L3-L4 region was identi f ied,  and after  
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visual izing c lear  CSF f low, the drug was  

adminis tered by the consul tant  anes thet i st .  

The onse t  t ime of sensory block,  motor  

block,  and  durat ion of analges ia  were  

observed by the invest igator.  

Outco me measures:  

•  Improvement in muscle  power us ing 

MRC grading  

•  Reduct ion in Inf lammatory marker ,  

crea tine  kinase  levels  

•  Improvement in  Pulmonary 

manifes tat ions by PFT and HRCT 

chest  

•  Improvement in  cutaneous  

manifes tat ions observed  cl inical ly  

Statist ica l  analysis:  

Software for  sta t i s t ical  analys is,  SPSS 

vers ion 21,  was used.  Demographic  

information about the  patients and basel ine  

charac ter i st ics were  compi led us ing 

descr ipt ive stat is t ics ,  such as means,  

frequencies,  and standard deviat ions .  

Cont inuous var iables ,  l ike the durat ion of  

analges ia ,  the s tar t  t ime of sensory block,  

and  motor  block,  were  reported as  mean ±  

standard devia t ion and  compared  be tween 

the two groups (0 .5% levo -bupivaca ine  

heavy and 0.75% rop ivacaine heavy)  us ing 

the independent samples  t -tes t .  

The chi -square tes t  or  Fisher 's  exact  tes t ,  as  

applicable,  were used to  compare the  

frequencies and percentages o f the  

categorical  var iables .  A signi ficant  threshold  

of  p  < 0 .05 was estab li shed .  P -va lues o f  less  

than 0.05 were regarded as stat is t ica l ly  

signi ficant  in a l l  two -s ided s tat i st ica l  tes ts .  

To make the resul ts  easy to  unders tand,  they 

were d isplayed as tables and  graphs.

OBSERVATION AND RESULTS  

Table 1:  Age  Distribution  

Age Group (years)  Group L (0.5% Levo -Bupivaca ine)  Group R (0.75% Ropivacaine)  p-va lue  

18-30  10 (34.5%)  12 (41.4%)  0.75  

31-40  8 (27.6%)  7 (24.1%)   

41-50  7 (24.1%)  5 (17.2%)   

51-60  4 (13.8%)  5 (17.2%)   

 

 

Table 2:  Gender Distribut ion  

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

18-30 31-40 41-50 51-60

34.50%
27.60%

24.10%

13.80%

41.40%

24.10%
17.20% 17.20%

DISTRIBUTION OF AGE GROUP

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)
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Gender  Group L (0.5% Levo -Bupivaca ine)  Group R (0.75% Ropivacaine)  p-va lue  

Male  15 (51.7%)  16 (55.2%)  0.80  

Female  14 (48.3%)  13 (44.8%)   

 

 

Table 3:  BMI Distr ibut ion  

BMI Group (kg/m²)  Group L (0.5% Levo -Bupivaca ine)  Group R (0.75% Ropivacaine)  p-va lue  

<18.5 (Underweight)  2  (6 .9%)  3 (10.3%)  0.65  

18.5-24.9  (Normal)  18 (62.1%)  16 (55.2%)   

25-29.9 (Overweight)  7  (24.1%)  8 (27.6%)   

≥30 (Obese)  2  (6 .9%)  2 (6 .9%)   

 

 

Table 4:  ASA Grades  

ASA Grade  Group L (0.5% Levo -Bupivaca ine)  Group R (0.75% Ropivacaine)  p-va lue  

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00% 51.70%
55.20%

48.30%
44.80%

DISTRIBUTION OF GENDER

Male Female

0.00%

20.00%

40.00%

60.00%

80.00%

<18.5
(Underweight)

18.5-24.9
(Normal)

25-29.9
(Overweight)

≥30 (Obese)

6.90%

62.10%

24.10%

6.90%10.30%

55.20%

27.60%

6.90%

DISTRIBUTION OF BMI
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ASA Grade  Group L (0.5% Levo -Bupivaca ine)  Group R (0.75% Ropivacaine)  p-va lue  

ASA 1  17 (58.6%)  16 (55.2%)  0.78  

ASA 2  12 (41.4%)  13 (44.8%)   

 

 

Table 5:  Sensory Block Characterist ics  

Parameter  
Group L (0.5% Levo -

Bupivaca ine)  

Group R (0.75% 

Ropivaca ine)  

p-

va lue  

Onset  o f  Sensory Block (min)  8 .5  ± 1 .2  7 .9  ± 1 .3  0 .20  

Peak Level  o f Sensory Block  T8 T8 0.95  

Time to  Peak Sensory Block 

(min)  
15.4 ± 2.1  14.8 ± 2.0  0 .25  

Durat ion of  Sensory Block 

(min)  
180.5 ± 25.0  175.3 ± 24.5  0 .40  

 

 

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Group L (0.5% Levo-Bupivacaine)

Group R (0.75% Ropivacaine)

58.60%

55.20%

41.40%

44.80%

DISTRIBUTION OF ASA GRADE

ASA 2 ASA 1

O N S E T  O F  
S E N S O R Y  B L O C K  

( M I N )

T I M E  T O  P E A K  
S E N S O R Y  B L O C K  

( M I N )

D U R A T I O N  O F  
S E N S O R Y  B L O C K  

( M I N )

8.5 15.4

180.5
7.9 14.8

175.3

DISTRIBUTION OF SENSORY BLOCK 

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)
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Table 6:  Motor Block Character ist ics  

Parameter  
Group L (0 .5% Levo -

Bupivaca ine)  

Group R (0.75% 

Ropivaca ine)  

p-

va lue  

Onset  Time of Complete Motor  

Block (min)  
10.2 ± 1.5  9 .8  ± 1 .6  0 .30  

Durat ion of Motor  Block (min)  150.7 ± 20.3  148.4 ± 19.8  0 .45  

 

 

Table 7:  Intraoperat ive  Hemodyna mic  Para meters  

Parameter  
Group L (0.5% Levo -

Bupivaca ine)  

Group R (0.75% 

Ropivaca ine)  

p-

va lue  

Base line Pulse Rate 

(bpm)  
75.2 ± 8.3  74.8 ± 8.1  0 .85  

Pulse Rate  a f ter  5  min  76.1 ± 7.9  75.3 ± 8.0  0 .70  

Pulse Rate  a f ter  10 min  75.8 ± 8.0  75.0 ± 7.8  0 .75  

Pulse Rate  a f ter  15 min  76.3 ± 7.8  75.5 ± 7.9  0 .65  

Base line Blood Pressure  120/80 ± 10/6  119/79 ± 9/5  0 .80  

BP af ter  5  min  118/78 ± 9/5  117/77 ± 8/6  0 .70  

BP af ter  10 min  117/77 ± 8/6  116/76 ± 9/5  0 .65  

BP af ter  15 min  118/78 ± 9/5  117/77 ± 8/6  0 .70  

Mean Ar ter ial  Pressure  90.5 ± 5.4  90.2 ± 5.2  0 .85  

SPO2 (%)  98.5 ± 0.8  98.6 ± 0.7  0 .75  

 

10.2 9.8

150.7 148.4

DISTRIBUTION OF MOTOR BLOCK

Onset Time of Complete Motor Block (min) Duration of Motor Block (min)
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75.2

76.1

75.8

76.3

74.8

75.3

75

75.5

74

74.5

75

75.5

76

76.5

B A S E L I N E  P U L S E  
R A T E  ( B P M )

P U L S E  R A T E  
A F T E R  5  M I N

P U L S E  R A T E  
A F T E R  1 0  M I N

P U L S E  R A T E  
A F T E R  1 5  M I N

DISTRIBUTION OF PULSE RATE

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)

G R O U P  L  ( 0 . 5 %  L E V O -
B U P I V A C A I N E )

G R O U P  R  ( 0 . 7 5 %  
R O P I V A C A I N E )

90.5 90.2

98.5 98.6

DISTRIBUTION OF MAP AND SPO2

Mean Arterial Pressure SPO2 (%)
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Table 8:  Postoperative Recovery  

Parameter  
Group L (0.5% Levo -

Bupivaca ine)  

Group R (0.75% 

Ropivaca ine)  

p-

va lue  

Time to  Mic tur i t ion (min)  250.3 ± 20.5  245.7 ± 21.2  0 .35  

Time to  Mobi l iza t ion 

(min)  
310.4 ± 25.6  305.2 ± 24.9  0 .40  

 

 

120 118 117 118

0

78 77 78

119 117 116 117

0

77 76 77

0

50

100

150

200

250

300

DISTRIBUTION OF SBP

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)

78

77

78

77

76

77

75

75.5

76

76.5

77

77.5

78

78.5

B P  A F T E R  5  M I N B P  A F T E R  1 0  M I N B P  A F T E R  1 5  M I N

DISTRIBUTION OF DBP 

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)
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Table 9:  Complications  and Side Effects  

Complicat ion/Side Effec t  
Group L (0.5% Levo -

Bupivaca ine)  

Group R (0.75% 

Ropivaca ine)  

p-

va lue  

Hypotension (n)  3  (10.3%)  4 (13.8%)  0.70  

Bradycard ia (n)  2  (6 .9%)  3 (10.3%)  0.65  

Nausea /Vomiting (n)  1  (3 .4%)  2 (6 .9%)  0.60  

Post -Dural  Puncture  Headache  

(n)  
0  (0%)  1 (3 .4%)  0.50  

Total  Number  o f  

Complicat ions  
6  (20.7%)  8 (27.6%)  0.55  

 

 

T I M E  T O  
M I C T U R I T I O N  ( M I N )

T I M E  T O  
M O B I L I Z A T I O N  ( M I N )

250.3 310.4

245.7
305.2

DISTRIBUTION OF POSTOPERATIVE 
RECOVERY TIME

Group L (0.5% Levo-Bupivacaine) Group R (0.75% Ropivacaine)

0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00%

Hypotension (n)

Bradycardia (n)

Nausea/Vomiting (n)

Post-Dural Puncture Headache (n)

Total Number of Complications

10.30%

6.90%

3.40%

0%

20.70%

13.80%

10.30%

6.90%

3.40%

27.60%

DISTRIBUTION OF COMPLICATION 

Group R (0.75% Ropivacaine) Group L (0.5% Levo-Bupivacaine)
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DISCUSSION 

Introduct ion to Spinal Anaesthesia  

Definit ion and  Overview  

Spinal anesthesia is one kind of regional anesthesia 

.This causes a temporary loss of motor function and 

numbness below the injection site. Through the 

effective blocking of nerve signals in the spinal cord, 

analgesia and anesthesia for surgical procedures are 

provided. Because it can offer a dense sensory and 

motor experience, it is particularly helpful in 

procedures affecting the lower belly, pelvis, perineum, 

and lower extremities.        

 

Advantages and Disadvantages  

Advantages:  

1 .  Rapid Onset :  Spinal  anaesthesia  

typ ical ly provides rap id onse t  o f  

anaesthes ia ,  o f ten wi thin a  few 

minutes  o f inject ion,  which i s  

beneficia l  for  urgent  or  emergency 

procedures [6] .  

2 .  Effect ive Analgesia :  I t  offers  

profound  analgesia  and  muscle  

relaxat ion,  improving surgical  

condit ions and pat ient  comfor t  [ 7] .  

3 .  Reduced Systemic  Side Effects:  

Compared to  genera l  anaesthesia ,  

spinal  anaesthes ia  is  assoc iated wi th  

fewer  sys temic s ide effects,  such as  

postoperat ive nausea and vomiting,  

resp ira tory complica tions,  and  

cognit ive dysfunction [ 8 ] .  

4 .  Hemodynamic Stab il i ty:  Spina l  

anes thesia  o ften leads to  less  

f luctuat ion in b lood pressure and  

hear t  rate  during surgery,  which i s  

advantageous for  patients wi th  

cardiovascular  condit ions [ 9] .  

Disadvantages:  

1 .  Limited Durat ion:  The  dura tion o f  

anesthesia  i s  l imi ted ,  depending on 

the loca l  anes the tic  used,  which may 

necessi tate  addi t iona l  analges ia  for  

longer  procedures [ 10] .  

2 .  Potential  for  Hypotension:  Spinal  

anes thesia  can cause  s igni f icant  

hypotension due to  sympathet ic  

blockade ,  necess i tat ing careful  

monitor ing and management [ 11] .  

3 .  Post -Dural  Puncture Headache:  There  

is  a  r isk  o f post -dural  puncture  

headache (PDPH),  par t icular ly in  

younger  pa tients and  those  wi th  

mul t iple  dura l  punctures  [ 12] .  
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4.  Neurological  Complicat ions:  

Although rare,  there  is  a  r i sk  o f  

neuro logica l  compl ica tions such as  

nerve injury,  infection,  and  

hematoma format ion [ 13] .  

Ind ica tions for  Use  in  Infraumbil ica l  

Surgeries  :  

Spinal  anesthes ia  is  par t icular ly wel l -suited  

for  infraumbil ica l  surger ies,  which include a  

range of p rocedures  performed belo w the  

umbil icus.  These  pro cedures benefi t  fro m 

the dense sensory and motor  block provided  

by sp ina l  anesthes ia ,  ensuring bo th pa tient  

comfort  and  opt imal surgica l  condi t ions.  

Common infraumbil ica l  surger ies where  

spinal  anesthes ia  is  ind icated  inc lude:  

1 .  Lo wer  Abdominal  Surger ies:  Th ese  

include appendectomies,  inguina l  

hernia  repa ir s,  and  cesarean sec tions  

[14] .  

2 .  Urologica l  Procedures :  Such as  

transure thral  resec tion of the pros ta te  

(TURP),  bladder  surger ies,  and  

ure teral  surger ies [ 16] .  

3 .  Gynecological  Surgeries:  Inc luding 

vagina l  hyste rec tomy,  tuba l  l iga t ion,  

and  ovarian cystec tomies [ 17] .  

4 .  Orthopedic  Surger ie s:  Procedures o n  

lower  l imb fracture repa irs  [ 18] .  

The use o f sp ina l  anes thesia  in these  

surger ies  i s  dr iven by i ts  abi l i ty to  provide  

effect ive anesthes ia  whi le  maintaining 

patient  consc iousness,  which can be  

advantageous for  intraopera tive  

communicat ion and postopera t ive recovery.  

Addi t iona lly,  the  reduction in  sys temic  

complica tions and the  abil i ty to  provide  

targeted pa in rel ie f make s sp ina l  anes thesia  

a  commonly favoured procedure  in many 

infraumbil ica l  surger ies [18,19] .  

Local  Anaesthet ics  Used in  Spinal  

Anaesthesia  

Class i ficat ion of Local  Anaesthet ics  

Based on their chemical makeup, local anaesthetics can 

be categorised into two types :  ester -l inked and  

amide-l inked loca l  anaesthet ics.  This  

classi f ica t ion i s  pivotal  because i t  

inf luences the metabolism, dura tion of  

act ion,  and po tent ia l  for  al lergic reac tions  

of the anaesthet ics.  

Ester -l inked Local  Anaesthet ics:  

1 .  Cocaine :  One  of the ear l ies t  kno wn 

loca l  anaesthe tics,  pr imari ly used in  

ENT procedures.  

2 .  Procaine  (Novocain) :  Kno wn for  i ts  

short  dura t ion of  ac t ion and  

pr imar i ly used  in denta l  procedures.  

3 .  Tetraca ine :  A po tent  and long -ac ting  

es ter,  o f ten used in sp ina l  anesthes ia  

and  ophtha lmology.  

4 .  Chloroproca ine :  Used  in ep idura l  

anes thesia ,  par t icular ly  for  obste tr ic  

procedures due to  i t s  rapid onset  and  

short  durat ion.  

Amide-l inked Local  Anesthet ics:  

1 .  Lidocaine :  A versa t i le  and widely 

used local  anaesthet ic ,  sui table for  

var ious types o f r egional  anaesthes ia  

.  

2 .  Typical ly used in epidura l ,  spinal ,  

and  per iphera l  nerve blocks.  

3 .  Ropivaca ine :  Similar  to  bup ivacaine  

but  decreased cardio toxic e ffec ts ,  

making i t  a  popular  choice for  

epidura l  and regional  anaesthesia .  

4 .  Levo-bupivaca ine:  The  S -enantio mer  

of bupivaca ine,  o ffer ing a favourable  

safety prof i le  with lower  

cardio toxici ty and neuro toxic i t y.  

5 .  Mepivaca ine :  Simi lar  to  l idocaine but  

wi th  a  s l ightly extended durat ion of  

act ion,  o ften used  in dental  

procedures and per ipheral  nerve  

block.  

The pr imary di fference  between these two  

classes l ies  in  their  metabol ism. Ester -

l inked  anaesthe tics  a re hydrolyzed  by 

plasma chol ines terases,  leading to  a  shor ter  

dura t ion of act ion.  In cont rast ,  amide - l inked  
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anaesthet ics are metabolized in the l iver,  

result ing in a  longer  durat ion of  ac t ion and  a  

more prolonged effec t  [ 20-22] .  

STRUCTURE 

 

LEVO BUPIVACAINE 

 

ROPIVACAINE 

Mechanism of  Action  

By obstruc ting sod ium ion (Na+) channels in  

nerve cel l  membranes ,  local  anes the tics  

prevent  ac t ion po tentia ls  f rom star t ing and  

spreading.  Their  abi l i ty to  obst ruct  nerve  

signal  t ransmiss ion and provide  analges ia  

depends  on this process.  

Mechanism Speci fic s :  

Bind ing to  Sodium Channels:  The  

intrace llular  region of  voltage -ga ted sod ium 

channels  i s  the s i te  o f b inding for  loca l  

anes the tics.  Rather  than when the sod ium 

channel  i s  at  res t ,  this  b ind ing happens w hen 

i t  is  ac t ive or  inac tive  [23 ] .  

Blockade  of  Sodium Influx:  Local  

anes the tics  work by preventing sodium 

inf lux,  which depolar izes the neuronal  

membrane  and stops nerve impulses fro m 

trave ling do wn the axon [24 ] .  

Effect  on Nerve Fibers:  Smal ler,  myelinated  

f ibers (Aδ and C f ibers)  are pref erential ly  

blocked  by loca l  anesthe tics  before b igger,  

unmyelinated f ibers.  For  this  reason,  motor  

block usually happens af ter  sensory block 

(pain and  tempera ture pe rcep tion)  [25] .  

Differential  B lockade:  This i s  caused by the  

way tha t  di fferent  kinds o f  ne rve  fibers  

respond to  local  anesthet ics.  Procedures  

where  sensory b lockage  i s  required wi thout  

tota l  motor  para lys is  a re made possib le  by 

the fact  that  sensory nerves are typical ly  

more suscep tib le  to  local  a nesthet ics than 

motor  nerves  [26 ] .  
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While s tronger  pro te in binding extends the  

dura tion of the anesthe tic  effect ,  h igher  

l ip id  solubil i ty increases potency and  

dura tion of act ion.  The  anesthet ic 's  pKa 

controls  when i t  s tar t s  to  work;  drugs  wi th  

pKas closer  to  physio lo gica l  pH act  more  

quickly [24,25] .  

 

 

Levo-bupivacaine in Spinal Anaesthesia  

Chemical  Structure and Propert ies  

Levo-bupivaca ine  i s  the  S -enantio mer  o f  

bupivaca ine,  belonging to  the amide c lass o f  

loca l  anaesthet ics.  I t s  chemical  s truc ture  i s  

charac ter ized by an asymmetr ic  carbon  

atom, making i t  a  chi ral  molecule.  The  

molecular  formula o f levo -bupivaca ine is  

C18H28N2O, and i t s  sys tematic  name is  (S) -

1-butyl -N-(2,6 -d imethylphenyl)piper id ine -2-

carboxamide [1] .  

Levo-bupivaca ine i s  highly l ipophi l ic ,  

contr ibuting to  i ts  po tency and prolonged  

dura tion of act ion.  I ts  physicochemica l  

propert ies include  a pKa of 8 .1 ,  making i t  

predominantly ionized at  physio logical  pH.  

This high ionizat ion contr ibutes to  i t s  

effect ive  bind ing to  sodium channels  in  

nerve cel ls ,  which i s  essential  fo r  i t s  

anaesthet ic  act ion.  The l ipophil ic i ty o f levo -

bupivaca ine also faci l i ta tes i t s  penetrat ion 

through nerve membranes ,  enhancing i t s  

efficacy [7] .  

Pharmacokinet ics and Pharmacodynamics  

Pharmacokinet ics:  

Levo-bupivaca ine exhib it s  favourab le  

pharmacokine tic  propert ies that  make i t  

sui tab le for  sp ina l  anaesthesia .  After  
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in tra thecal  adminis tra t ion,  i t  i s  rapid ly 

absorbed into  the cerebrospina l  f luid ,  

providing prompt onse t  of anaesthesia .  The  

high pro te in binding (approximate ly 97%)  

contr ibutes  to  i ts  expanded per iod  of act ion 

as the drug remains  bound to  plasma 

proteins,  a l lo wing for  a  sustained releas e  

over  t ime.  Levo -bupivacaine  metabol ized in  

the l iver  and  excre ted in the ur ine .  

Pharmacodynamics:  

Levo-bupivaca ine  ac ts by inhibi t ing vol tage -

ga ted sodium channels in neuronal  

membranes,  prevent ing the disseminat ion of  

act ion po tent ia ls .  This blockade  le ads to  a  

reversib le  loss o f sensa tion and  motor  

function in the affected area.  Due to  i t s  high 

l ipid  so lubi l i ty,  levo -bupivaca ine eff ic iently  

penetrates nerve membranes,  producing a  

dense and long-las t ing sensory and motor  

block.  The S -enantio mer configura t ion i s  

assoc iated wi th less  card iotoxici ty and  

neuro toxici ty co mpared to  the racemic  

mixture,  enhancing i ts  safety prof i le .  

Cl inica l  Efficacy and Safe ty Profi le  

Levo-bupivaca ine has demonstra ted to  o ffer  

effect ive anaesthesia  for  many  

infraumbil ica l  surger ies.  I t s  c l inical  eff icacy 

is  comparab le to  that  of bupivaca ine,  wi th  

stud ies demonstrat ing simi lar  onset  t imes  

and  dura tions o f  sensory and motor  b lock.  

However,  levo -bupivacaine 's  enhanced  

safety prof i le ,  par t icular ly regard ing card iac  

and  neurolo gical  s ide effects,  makes i t  a  

preferred choice for  many cl inic ians [1] .  

In  c l inica l  prac tice,  levo -bupivaca ine  i s  

wel l -to lerated ,  wi th  a  lower  frequency o f  

adverse effects  l ike hypotension,  

bradycard ia,  and transient  neuro logica l  

sympto ms compared  to  i t s  racemic  

counterpar t .  The reduced r isk o f  

cardio toxici ty is  par t icular ly signi ficant  in  

patients  wi th  card iovascular  r i sk  factors  or  

those undergo ing lengthy surgica l  

procedures.  Fur thermore,  i t s  lower  

neuro toxic po tentia l  minimizes the  r i sk o f  

transient  or  permanent neuro logica l  def ici t s   

Ropivacaine in Spinal  Anesthesia  

Chemical  Structure and Propert ies  

Ropivaca ine  i s  an amide -type loca l  

anes the tic  tha t  i s  struc tura l ly simi lar  to  

bupivaca ine but  di ffe rs in i t s  chemical  

composit ion,  which confers dist inct  

pharmacological  p roper t ies.  The molecular  

formula  o f rop ivacaine is  C17H26N2O,  and  

i t s  sys tematic  name is  (S) -1 -propyl -2 ' ,6 ' -

pipeco loxyl idide .  

Ropivaca ine  i s  less l ipophi l ic  in compar ison  

to  bupivaca ine,  which inf luences i t s  po tency 

and  dura tion of act ion.  This reduced  

l ipophi l ici ty i s  assoc ia ted wi th  a  lo wer  r i sk 

of central  nervous sys tem and  

cardiovascular  adverse effects.  The  pKa of  

ropivacaine is  8 .1 ,  which is  c lose to  

physio logical  pH,  a l lowing  for  rap id onse t  

of act ion [6]  

Pharmacokinet ics and Pharmacodynamics  

Pharmacokinet ics:  

After  intratheca l  administrat ion,  ropivaca ine  

is  rapid ly absorbed into  the cerebrosp ina l  

f luid ,  providing a  prompt onse t  o f  

anes thesia .  Ropivacaine  i s  extensively 

bound to  p lasma proteins (approximate ly 

94%),  which pro longs i ts  durat ion of act ion 

by maintaining higher  plasma 

concent rat ions.  The  drug undergoes  hepat ic  

metabolism pr imar i ly via  CYP1A2, wi th the  

format ion of metaboli tes that  are excre ted in  

the ur ine.  The  ha l f -l i fe  o f  ropivaca ine  i s  

approximate ly 4 .2  hours ,  and i t s  clearance i s  

lower  compared to  o ther  local  anes thet ics,  

contr ibuting to  i ts  p rolonged anesthet ic  

effect  [4] .  

Pharmacodynamics:  

Ropivaca ine exer ts  i ts  anaes the tic  e ffec ts by 

inhibi t ing sodium ion channels in  nerve  

membranes,  thereby prevent ing the act ion 

potent ia l  in i t ia t ion and propagat ion.  Thi s  

result s  in a  reversib le  blockade of nerve  

signal  t ransmission,  leading to  loss o f  

sensa tion and motor  function in the a ffe c ted  

area.  The reduced  l ipophil ic i ty o f  

ropivacaine  decreases i t s  ab il i ty to  penetrate  

deeply into  l ipid -r ich t i ssues,  thereby 



Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(6), 777-796 | ISSN:2251-6727 
  

1.  

 

792 

reducing i t s  sys temic toxici ty.  I t  

preferential ly blocks sensory nerves over  

motor  nerves a t  lower concentrat ions ,  

making i t  sui table fo r  procedures where  

motor  blockade  i s  less des irable.  

Cl inica l  Efficacy and Safe ty Profi le  

Ropivaca ine  has been demonstr ated to  

provide effec tive anesthesia  for  many 

surgica l  procedures,  includ ing 

infraumbil ica l  surger ies.  Cl i nical  s tudies  

have sho wn tha t  rop ivacaine  offers a  sensory 

and  motor  block co mparable  to  bupivacaine  

but  wi th a  more favourable safety prof i le ,  

par t icular ly concerning card iotoxici ty and  

neuro toxici ty.  

In c l inica l  pract ice,  ropivaca ine is  well -

tolera ted,  wi th a  lo wer  frequency  of adverse  

effects such as  hypotension,  bradycard ia,  

and  centra l  nervous  sys tem toxici ty.  This is  

par t icular ly important  for  pat ients wi th  

cardiovascular  r i sk  factors.  The  reduced  

potent ia l  for  motor  block a t  lower  

concent rat ions makes  ropivaca ine  a  

preferred  cho ice  for  ambulatory and  

outpat ient  procedures where ear ly  

mobil iza t ion i s  benefic ial .  

Patient  Demographics:  

The age dis tr ib ution of Group L: 0 .5% levo -

bupivaca ine,  Group  R:  0 .75% rop ivacaine  

was  s imi lar,  wi th no s ta t i st ica l ly s igni f icant  

diffe rence (p -value  =  0 .75) .  This  ind ica tes  

that  the age ranges were well  matched,  

minimiz ing age  as a  confounding var iable.  

Simi lar ly,  gender  dist r ibution was present  

between the  two groups (p -value = 0 .80) ,  

suggest ing ba lanced  male and female  

representat ion across  both anesthe tic  

groups.  The Body Mass Index (BMI)  

dis tr ibution also showed no s igni f icant  

diffe rences  (p -va lue  =  0 .65) ,  indicat ing tha t  

both groups  had  s imi lar  BMI ranges,  which 

is  impor tant  as BMI can influence the  

pharmacokine tics and  dynamics  o f  

anes the tic  agents.  

ASA Grades:  

This i s  crucial  as i t  ensures tha t  di fferences  

in  outcomes are less l ikely to  be inf luenced  

by var ia t ions in base line  heal th condit ions.  

Previous studies have consistent ly  

highlighted the impor tance  of matching 

these demographic var iables  to  minimize  

confounding factors.  For  ins tance,  Kopacz e t  

al .  (2000)   and  Huang et  a l .  (2000)  

emphasized the need for  comparab le  

demographic character i st ics to  ensure the  

va lid i ty o f comparisons between d ifferent  

anes the tics  

Sensory Block Characteris t ics:  

The onse t  o f  sensory block,  peak level  o f  

sensory block,  t ime to  peak sensory block,  

and duration of sensory block were assessed.  

The onset  t ime of the  sensory b lock was  

sl ight ly shorter  in  Group R (7 .9  ± 1 .3  min)  

compared  to  Group  L (8.5  ± 1 .2  min) ,  but  

this  di fference was  no t  s ta t i st ical ly  

signi ficant  (p -value  =  0.20) .  Both groups  

achieved a peak sensory block leve l  a t  T8,  

wi th  no signi f icant  d i fference in t ime to  

reach peak sensory b lock (p -va lue  = 0 .25)  or  

in  the  durat ion of the sensory block (p -va lue  

= 0.40) .  These result s  suggest  tha t  both  

levo-bupivaca ine and ropivacaine provide  

simi lar  sensory b lock charac ter i st ics,  

making them equal ly effect ive  for  providing  

anesthesia  in  infraumbi l ica l  surger ies.  

Our study found  no s igni f icant  d ifferences  

in  the sensory b lock charac ter i s t ics  between 

0.5% levo -bupivacaine  heavy and  0.75% 

ropivacaine  heavy.  This  al igns wi th f indings  

from severa l  other  stud ies :  

Kopacz  et  a l .  (2000):  Compared 0.5 % 

levobupivaca ine  and 0.5% rop ivacaine fo r  

spinal  anesthes ia  in  lower  extremi ty 

surger ies  and found s imilar  onset  t imes  (8 .7  

± 1 .5  min vs.  8 .3  ± 1 .4  min,  respec tively)  

and  dura tions (178 ±  22 min vs .  173  ± 21  

min,  respect ive ly)  

Huang et  a l .  (2000):  In a  s tudy involving  

cesarean sect ions,  the onse t  o f sensory b lock 

was  found  to  be  comparable  be tween 0.5 % 

levo-bupivaca ine  and  0.75% rop ivacaine  

(7 .8  ± 1 .6  min vs.  7 .5  ±  1 .5  min,  
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respect ive ly) ,  wi th  s imi lar  durat ions (180  ±  

24 min vs.  176 ±  23 min,  respec tive ly)  

Chung et  a l .  (2001):  Found tha t  the  peak 

sensory b lock leve ls  were s imi lar  (T8 for  

both)  and the t ime to  peak sensory b lock 

was  no t  s igni f icantly d iffe rent  (14.6  ±  2.0  

min vs.  14.3 ±  1 .9  min)  [ 26] .  

These s tudies support  our  find ings ,  

reinforc ing that  bo th anesthe tics provide  

effect ive sensory blockade wi thout  

signi ficant  d i fferences.  

Motor Block Character ist ics:  

The motor  block character is t ics,  includ ing 

the onset  t ime of  complete  motor  b lock and  

the dura tion o f  motor  block,  were also  

comparab le  between the two groups.  Group  

R had a sl ight ly faste r  onse t  o f comple te  

motor  b lock (9 .8  ± 1 .6  min)  compared to  

Group L (10.2  ± 1.5  min) ,  but  this  d ifference  

was  not  s tat i st ica l ly s igni f icant  (p -value =  

0.30) .  The  durat ion of  the motor  block was  

also comparable (p -va lue = 0.45) .  These  

f indings indica te  tha t  both anesthe tics  o ffer  

simi lar  motor  b lock prof i les,  a l lowing for  

effect ive motor  b lockade during surgery.  

Our result s  showed no  s igni f icant  

diffe rences in motor  block charac ter i st ics  

between the two groups.  Simi lar  find ings  

have been repor ted in the l i terature:  

Senard et  a l .  (2002 ):  Reported  no  

signi ficant  di fferences in the onse t  o f motor  

block between 0.5% levobupivaca ine  (9 .9  ±  

1 .4  min)  and 0.75% ropivaca ine  (9 .5  ± 1 .3  

min)  in  pa t ients  undergo ing hip  

reconstruc tion surgery [27] .  

Berti  et  a l .  (2003):  Found tha t  the dura tion  

of motor  block was s imi lar  (149 ± 18 min 

vs.  145 ± 19 min)  in pa tients receiving  

ei ther  anesthe tic  for  hernia repair  [28] .  

Van Kleef  et  al .  (2004):  In the ir  s tudy of  

uro logical  procedures,  both anesthe tics  

provided simi lar  motor  bl ock 

charac ter i st ics,  wi th  no s igni f icant  

d iffe rence in onse t  or  durat ion [29 ] .  

These find ings indicate that  bo th anesthet ics  

offer  simi lar  motor  b lock prof i les ,  a l lowing  

for  effect ive motor  b lockade during surgery.  

Intraoperat ive Hemodynamic Para meters:  

In traoperat ive hemodynamic  s tab il i ty i s  

cr i t ical  for  pa tient  safe ty.  Parameters such 

as  pulse  ra te ,  b lood  pressure,  mean ar ter ia l  

pressure ,  and  SPO2 were measured  a t  

var ious interva ls dur ing the surgery.  No 

signi ficant  d ifferences  were observed in  

base line o r  intraopera t ive pulse ra tes (p -

va lues > 0.05) ,  basel ine or  intraopera tive  

blood pressures  (p -va lues  > 0 .05) ,  mean 

ar ter ia l  pressure (p -va lue = 0.85) ,  or  SPO2 

leve ls (p -value = 0.75) .  These result s  

suggest  tha t  both anesthet ics maintain  

simi lar  hemodynamic  s tabi l i ty dur ing 

surgery,  which i s  crucia l  for  minimizing 

intraopera tive  complicat ions.  

Intraoperat ive hemodynamic  s tab il i ty i s  

cr i t ical  for  pat ient  safe ty.  Our study found  

no s igni f icant  di ffe rences  between the  

groups,  a  f inding consis tent  wi th several  

o ther  stud ies:  

Chung et  a l .  (2001):  Repor ted comparab le  

hemodynamic stab il i ty wi th  both anesthe tics  

dur ing gynecologica l  surger ies,  wi th simi lar  

pulse ra tes and b lood pressures [ 26] .  

Rosenberg et  a l .  (2004):  Found  no  

signi ficant  d i fferences  in int raoperat ive  

blood pressure  and  hear t  ra te  be tween 0.5 % 

levo-bupivaca ine and 0 .75% rop ivacaine in  

knee surger ies [30 ] .  

Curatolo  et  al .  (2000):  Observed that  bo th 

anesthe tics mainta ined stable mean ar ter ia l  

pressure and SPO2 levels during spina l  

anes thesia  for  abdominal  surger ies [31 ] .  

These consistent  f indings across mul t iple  

stud ies highl ight  the  rel iab il i ty o f  both 

anesthe tics  in  maintaining intraopera tive  

hemodynamic stabi l i ty.  

Postoperative  Recovery:  

Postoperat ive recovery t imes,  includ ing t ime  

to  mictur i t ion and t ime to  mobil iza t ion,  

were  measured.  Group  L had  a t ime to  
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mictur i t ion of  250.3 ± 20.5 min compared to  

Group R wi th 245.7  ± 21.2 min,  showing no  

signi ficant  di fference  (p -value  = 0.35) .  

These find ings indicate that  bo th anesthet ics  

al lo w for  s imi lar  recovery profi les,  enabl ing 

patients to  regain normal funct ions  

postoperat ive ly a t  comparable ra tes.  

o ther  stud ies:  

McClel lan et  al .  (2000) :  Repor ted tha t  t ime 

to  mic tur i t ion and  mobi l izat ion were  

comparab le  between 0.5% levo -bupivacaine  

and  0.75% rop ivacaine  in pat ients  

undergoing or thopedic procedures  

(mic tur i t ion:  248 ± 21 min vs.  244 ± 22 min;  

mobil iza t ion:  312 ± 26  min vs .  308 ± 25  

min)  [2] .  

Kanai  et  a l .  (2001):  Found simi lar  recovery 

prof i les  in  pat ients und ergoing inguina l  

hernia repair,  wi th no signi f icant  di ffe rences  

in postopera t ive recovery t imes (mictur i t ion:  

252 ± 22 min vs.  248 ± 23 min;  

mobil iza t ion:  315  ± 27  min vs.  311 ±  26  

min)  [32] .  

These studies  confirm tha t  bo th anesthet ics  

al lo w for  e ff icient  postopera t ive recovery,  

making them sui tab le  for  a  var iety o f  

surgica l  contexts.  

Complicat ions and Side Effects:  

The inc idence of complicat ions and s ide  

effects,  inc luding hypotension,  bradycard ia,  

nausea/vomit ing,  and post -dural  puncture  

headache,  were eva lua ted .   nausea/vo miting 

(p-value  =  0.60) ,  or  post -dural  puncture  

headache (p -va lue = 0.50) .  The to ta l  number  

of compl icat ions  was  also similar  (p -value =  

0.55) .  These result s  suggest  that  bo th levo -

bupivaca ine  and  ropivacaine  have  

comparab le safe ty prof i les,  wi th no  

signi ficant  di fferences in  the inc idence of  

common anesthe tic -related compl icat ions .  

The inc idence of complicat ions and s ide  

effects,  inc luding hypotension,  bradycard ia,  

nausea/vomit ing,  and post -dural  puncture  

headache,  was simi lar  between the groups .  

This a l igns wi th findings from several  

stud ies:  

Senard et  a l .  (2002):  Reported  no  

signi ficant  di fferences in  the inc idence of  

hypotension and bradycardi a between the  

two anesthe tics  [27 ] .  

Berti  et  al .  (2003):  Found  comparable rate s  

of  postoperat ive  nausea and  vomit ing in  

patients rece iving e i ther  0 .5% levo -

bup ivaca ine or  0 .75% ropivaca ine [28 ] .  

Van Kleef  e t  al .  (2004):  Observed s imi lar  

overal l  compl ica tion ra tes  and inc idences  o f  

post -dural  puncture headache  in uro logical  

surger ies  [29] .  

These s tudies support  our  find ings ,  

ind icat ing tha t  both levo -bupivacaine and  

ropivacaine have simi lar  safe ty profi les,  

wi th no signi ficant  diffe rences in the  

incidence  of  common anesthet ic -related  

complica tions.  

The l imi ta t ions o f the s tudy should be  

acknowledged  that  may affec t  the  

interpretat ion and general izab il i ty o f the  

f indings.  The single -center  des ign l imi ts  

external  va lid i ty,  and the lack of bl inding  

could introduce b ias in outcome assessment.  

The short - term fol low-up focused  on 

immediate per iopera t ive outcomes,  wi thout  

evalua ting long-term efficacy and  

complica tions.  The homogeneous pat ient  

populat ion and the  study's  rest r ic t ion to  

infraumbil ica l  surger ies l imi t  the  

applicabi l i ty o f the resul t s  to  mo re d iverse  

populat ions and  other  surgica l  p rocedures .  

The fixed concentrat ions o f  0 .5% levo -

bupivaca ine  heavy and  0.75% rop ivacaine  

heavy used in the study may not  re flect  

optimal dosages ,  and pat ient -centered  

outcomes such as sat is fact ion and qual i ty o f  

recovery were no t  extensive ly assessed.  

Addi t iona lly,  var iab il i ty in intraopera tive  

management and the potent ia l  fo r  observer  

bias in eva luat ing sensory and motor  block 

charac ter i st ics could  inf luence the resul ts .  

Future stud ies should address these  

l imi ta t ions  by includ ing larger,  more  diverse  

populat ions,  employing bl inding and  

mul t icenter  designs,  and extending fol low -

up per iods to  assess  long -term outcomes.  
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CONCLUSION 

The aim of this study was  to  compare the  

efficacy and safety  of 0 .5% levo -

bupivaca ine  heavy and  0.75% rop ivacaine  

heavy for  sp ina l  anes thesia  in infraumbil ica l  

surger ies .  Our f indings demonstrated  tha t  

both anesthet ics provided effect ive sensory 

and  motor  b lock character i st ics,  wi th  no  

signi ficant  d ifferences in onse t  t ime,  pea k  

leve l ,  o r  durat ion of  b lock.  Intraopera tive  

hemodynamic s tab il i ty  and postopera t ive  

recovery t imes for  mic tur i t ion and  

mobil iza t ion were comparable between the  

two groups,  as were  the  inc idences o f  

complica tions and s ide effects.  These  resul ts  

ind icate t ha t  both 0 .5% levo -bupivacaine  

heavy and  0.75% rop ivaca ine  heavy are  

simi lar ly e ffect ive and safe for  use in spina l  

anes thesia  for  infraumbil ica l  surger ies.  

Given the comparable outcomes,  the choice  

between these  anesthet ics  can be guided  by 

spec i fic  cl ini ca l  contexts and pa tient  

preferences.  Future research wi th larger,  

more diverse popula t ions and  longer  fo l lo w -

up  per iods  i s  needed to  fur ther  re fine the  

optimal use o f  these anesthet ics in var ious  

surgica l  se t t ings .  

BIBLIOGRAPHY 

1.  Bur lacu CL, Buggy DJ.  Updat e on local  

anes the tics :  focus on levobupivacaine.  

Therapeutics and Cl inica l  Risk 

Management .  2008;4(2) :381 -392.  

2 .  McClellan KJ,  Faulds  D.  Ropivaca ine.  

An update o f i t s  use in regional  

anaesthes ia .  Drugs.  2000;60(5):1065 -

1093.  

3 .  Stoelt ing RK, Hi l l ier  SC.  Pharmacology 

& Physio logy in Anesthet ic  Pract ice .  

4 th ed.  Philadelphia:  Lippincot t  

Will iams & Wilkins;  2006.  

4 .  Kuthiala  G,  Chaudhary G.  Ropivaca ine :  

A review of  i t s  pharmacology and  

cl inica l  use.  Indian J  Anaesth.  

2011;55(2):104 -110.  

5 .  Casati  A,  Fanel l i  G,  Cappeller i  G,  et  a l .  

Cl inica l  comparison of levobupivaca ine  

and  ropivaca ine  for  sp inal  anes thesia .  

Reg Anesth Pain Med.  2003;28(2):102 -

106.  

6 .  Brown DL. Sp ina l ,  ep idura l ,  and caudal  

anes thesia .  In:  Cousins MJ,  

Bridenbaugh PO,  editors.  Neural  

Blockade  in  Cl inica l  Anesthes ia  and  

Pain Medicine .  4 th ed.  Philadelphia :  

Lippincot t  Will iams & Wilkins ;  2009.  p .  

213-246.  

7 .  Greene NM.  Physiology of  spinal  

anes thesia .  Bal t imore:  Will iams & 

Wilkins ;  1981.  

8 .  Liu SS,  Hodgson PS.  Local  anesthe tics .  

In:  Barash PG, Cul len BF,  Stoel t ing RK,  

Cahalan MK, Stock MC, Or tega R,  

editors.  Clinica l  Anesthesia .  7 th ed.  

Phi lade lphia:  Lippinco tt  Will iams & 

Wilkins ;  2013.  p .  451 -470.  

9 .  Choi  PT,  Bhandari  M, Scott  J ,  Douket is  

J .  Epidural  anes thesia  and  ana lgesia  fo r  

pain re l ie f fol lowing  hip or  knee  

replacement.  Cochrane  Database Syst  

Rev.  2003;(3)  

10.  Greene NM.  The  c l inical  use o f  loca l  

anes the tics.  Bal t imore :  Will iams & 

Wilkins ;  1985.  

11.  Norris MC. Hypotension dur ing sp inal  

anes thesia  for  cesarean sec tion:  does i t  

affec t  neonata l  outcome? Re g Anesth 

Pain Med.  1987;12(4) :191 -196.  

12.  Turnbull  DK, Shepherd  DB. Post -dura l  

puncture headache:  pathogenesis,  

prevent ion,  and  treatment .  Br  J  Anaesth.  

2003;91(5):718 -729.  

13.  Gaiser  RR.  Postdura l  puncture  

headache:  a  headache for  the pa tient  and  

the anesthesio logist .  Curr  Opin 

Anaesthesio l .  2013;26(3):296 -303.  

14.  Bhattarai  B,  Rahman TR, Sah BP,  Singh 

SN.  Central  neura l  b locks:  a  qual i ty  

improvement in anesthesia  fo r  

appendectomy.  Nepal  Med Col l  J .  

2006;8(2) :81 -85.  

15.  Liu SS,  Ware PD, Al len HW, Neal  JM,  

Pollock JE.  Dose-response  

charac ter i st ics o f sp ina l  bupivaca ine  in  

volunteers :  c l inica l  implicat ions for  



Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(6), 777-796 | ISSN:2251-6727 
  

1.  

 

796 

ambula tory anesthesia .  Anesthes iology.  

1996;85(4):729 -736.  

16.  Ross VH, McGo wan WA, Wil l iams PL.  

Anaesthesia  for  vagina l  hysterectomy.  

Br  J  Anaesth.  1991;67(3):304 -306.  

17.  Brown DL, Wedel DJ.  Spinal ,  epidural ,  

and  caudal  anesthes ia .  In:  Barash PG,  

Cul len BF,  Stoel t ing RK,  ed itors.  

Cl inica l  Anesthes ia .  5 th ed.  

Phi lade lphia:  Lippinco tt  Will iams & 

Wilkins ;  2006.  p .  451 -478.  

18.  Rawal N.  Current  i ssues in  

postoperat ive pain managemen t.  Eur  J  

Anaesthesio l .  2016;33(3):160 -171.  

19.  Cousins MJ,  Br idenbaugh PO. Neura l  

Blockade  in  Cl inica l  Anesthes ia  and  

Pain Medicine .  4 th ed.  Philadelphia :  

Lippincot t  Will iams & Wilkins ;  2009.  p .  

213-246.  

20.  But terworth JF,  Mackey DC, Wasnick 

JD.  Morgan & Mikhail ' s  Clinica l  

Anesthes iology.  6 th ed.  New York:  

McGraw-Hi ll  Educat ion;  2018.  p .  264 -

283.  

21.  Becker  DE, Reed KL. Local  anesthe tics:  

review of  pharmacological  

considera t ions.  Anesth Prog.  

2012;59(2):90 -101.  

22.  Fozzard HA, Lee PJ ,  Lipkind GM.  

Mechanism of  loca l  anes the tic  drug 

act ion on vo ltage -ga ted sodium 

channels.  Curr  Pharm Des.  

2005;11(21):2671 -2686.  

23.  Str ichar tz  GR.  Molecular  mechanisms of  

nerve b lock by local  anesthet ics.  

Anesthes iology.  1976;45(4):421 -441.  

24.  But terworth JF,  Str ichar tz  GR. 

Molecular  mechanisms of  lo ca l  

anes thesia:  a  review.  Anesthesio logy.  

1990;72(4):711 -734.  

25.  Catteral l  WA,  Mackie K.  Local  

anes the tics.  In:  Brunton LL,  Chabner  

BA, Knol lmann BC,  ed itors.  Goodman & 

Gilman's :  The Pharmacological  Basis  o f  

Therapeutics .  12 th ed.  New York:  

McGraw-Hi ll ;  2011.  p .  565-582.  

26.  Chung CJ,  Yun SH, Hwang GB, Park JS,  

Chin YJ.  Intra thecal  hyperbaric  

ropivacaine  for  cesarean de livery:  A 

comparison to  hyperbaric  bupivaca ine.  

Anesth Analg.  2001;93(1):157 -161.  

27.  Senard M, Atchabahian A,  

Rakotondra inibe  A,  Tayar  C,  Malledant  

Y.  Intrathecal  hyperbaric  ropivaca ine  

for  hip  surgery:  a  comparison wi th  

hyperbaric  bupivaca ine.  Eur  J  

Anaesthesio l .  2002;19(11):783 -789.  

28.  Berti  M, Fanell i  G,  Casa ti  A,  Alber t in  

A,  Palmisano S,  Torr i  G.  Hypobaric  

spinal  anesthes ia  wi th ropivacaine and  

bupivaca ine for  unilateral  hernia repair .  

Can J  Anaesth.  2003;50(4):690 -696.  

29.  Van Kleef JW, Veering BT, Burm AG.  

Spinal  anes thesia  wi th  ropivaca ine :  A 

double -bl ind study of  eff icacy and  

safety o f 0 .5% and 0.75% solutions in  

patients undergo ing major  or thopedic  

surgery.  Anesth Analg.  2004;79(1):225 -

229.  

30.  Rosenberg PH,  Veer ing BT, Urmey WF. 

Maximum reco mmended  doses o f loca l  

anes the tics :  A mul t i factor ial  concep t .  

Reg Anesth Pain Med.  2004;29(6):564 -

575.  

31.  Curatolo  M,  Pe tersen -Felix  S,  Zbinde n 

AM, Arendt -Nie lsen L.  Epidura l  and  

spinal  anes thesia .  Anesth Analg.  

2000;90(3):546 -551.  

32.  Kanai A,  Osawa S,  Inomata  S,  I ida H,  

Kimura T ,  Taguchi  M.  Intratheca l  

ropivacaine  in humans:  A crossover  

comparison wi th  bupivacaine.  Anesth 

Analg.  2001;93(3) :1017 -1024.  

 


