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Summary: Recently, the proportion of loco-regional methods of intraoperative analgesia 
and pain management has increased. Spinal anesthesia (SA) is a popular, 
widely used in clinical practice technique for analgesia with a high success rate 
and good safety profile. Ropivacaine is a new amide local anesthetic, synthe-
sized as a pure S-enantiomer. Its unquestionable advantages are prolonged ac-
tion and the ability to achieve differential sensorimotor blockade with lower sys-
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temic toxicity. The aim of the study was to compare the effects of equipotent 
doses of isobaric ropivacaine (5 mg/ml) to isobaric bupivacaine (5 mg/ml), ad-
ministered intrathecally for intraoperative analgesia in adult patients. Thirty-four 
adult patients scheduled for inguinal hernia repair and anorectal surgery under 
intrathecal anesthesia were randomized in two groups according to the adminis-
trated local anesthetic: group R (ropivacaine; N = 17) and group B (bupivacaine; 
N = 17). The onset, duration and segmental level of sensory and motor block-
ade were examined, as well as hemodynamic variables, side effects, and time 
to first void. The results showed that ropivacaine produced spinal anesthesia 
with similar clinical profile to bupivacaine. In group R the onset of the sensory 
blockade was slower with a 1.2 times shorter duration and complete motor block 
developed rarer than in the group with bupivacaine. The recovery from spinal 
block was 1.2 times faster, and the time to void was 1.3 times shorter in patients 
who had received ropivacaine, compared with patients in group B. The hemo-
dynamic changes were similar in both groups. In the early postoperative period 
no patients reported any complaints. In conclusion, isobaric ropivacaine (5 
mg/ml) produces equivalent intrathecal anesthesia for inguinal hernia repair and 
anorectal surgery with faster recovery compared to bupivacaine. Ropivacaine is 
a local anesthetic with good tolerability; provides effective intraoperative analge-
sia with minimal motor function suppression and reduced potential for cardio- 
and CNS-toxicity.  

Key words:  spinal anesthesia; ropivacaine, bupivacaine, inguinal hernia repair, anorectal 
surgery, adult patients 

Address for correspondence: Dochka Tzoneva, M. D., Department of Anesthesiology and Intensive Care, 
University Hospital "Aleksandrovska", Medical University, 1, Sv. G. Sofyiski St., 
Bg 1431 Sofia, e-mail: dochka_tobova@abv.bg 

 

      
       
   ( )   

     (  35-
40%).  ,   ,  

      
     -

  44%,    55%, 
  39%,   

  59%,   -
  50% [25].    -
  ( )    
      

     [10]. -
     -
 ( )      

     .   
   ,   -
    ,  

     -
   ,   

,    
      
       -

  [16].     
,    S- .   

    ,   -
     , -

       
[22].      

,     -  -
  ,    

  ( -   - ),  -
,    

( - - ).    -
     [23]   -

  [2, 14],   ,  
       -

  .    -
     -  -

  -      
   ( )  -

   [15, 26].   -
       90-  -
   .   -  -

  ,   2004 .  -
     . 

       -
      

(5 mg/ml)    (5 mg/ml), -
    -

   . 



 , 49, 2013,  3 65  

 

 

   
 ,  

    (N = 34), 
ASA  - ,     
      “ -

” ,   , ,  
  4 .   : 
 > 18 ,    -

      
,     . -

      
    . 

       
 :  R ( ; N = 17)  

 B ( ; N = 17).  -
      

   (1:1,5)    
    [23].  

     10 mL/kg  -
      -

  (LP)   L2-3  L3-4  -
      -
     25-G. -

     -
   .   -
   ,   -

    .  
     ( -

  )   15  
    . -
       

  (5 mg/ml):   -
     ; -

     ( ); -
 ;    . -
       

5 ,   Bromage-  (1 = 
  ; 2 = ; 3 =  -

; 4 = )      -
    (    22-

G).       -
      -
      Th10  Th12 (  

   )   
  .     

30        
       

 ,     
      -

  -  .   -
  (    -

  [ ]  30%  ) 
       -

,      – , i.v. -

  10 mg  .   
  (  < 45 ./ )  -

  0,5 mg i.v.    -
 :   ( ), 

,  ,  , SpO2. 
     -

 ,     , 
   ,   

        
5   .   -

       
, i.v.    -

 ,    . 
      

     -
,        

.    -
     -

 ;    -
     . 

   ,  -
, ASA .     

  IBM SPSS Statistics 19.0 for 
Windows (2010).   -

 ,  , 
ANOVA,     -

  .   
    ± SD,  -

 –   (%).    < 0,05  
   . 

   
     34 -

 ,      
      

 .   -
     
  . 1.  . 2   

       
 . 

 
 1.    

  R  
(N = 17) 
(Ropivacaine) 

 B  
(N = 17) 
(Bupivacaine) 

, . 44,1 ± 5,3 50,1 ± 5,2 
, / , n 13/4 14/3 

 , kg 80,3 ± 2,8 82,6 ± 2,9 
, cm 174,3 ± 1,2 175,2 ± 1,1 

ASA /II/III, n 2/10/5 1/13/3 
, n   

  10 14 
  -

  
7 3 

*       ± SD 



66 .  ...   –     ... 

 

 

 2.       
   

  R  
(N = 17) 
(Ropivacaine) 

 B  
(N = 17) 
(Bupivacaine) 

  LP, n   
L2-3 3 7 
L3-4 14 10 

  
, ml 

3,34 ± 0,5 3,39 ± 0,4 

    
( ), n 

  

Th10 12 14 
Th12 5 3 

   
, min 

21,8 ± 1,5 
(15-30) 

18,6 ± 1,4 
(15-20) 

  
  (S2), min 

205,0 ± 15,5 248,0 ± 44,0 

 , n   
Bromage 4 13 17 
Bromage 3 3 
Bromage 2 1 

  
, min 

69,4 ± 10,3 81,2 ± 4,1 

   -
, min 

232,0 ± 46,9 302,0 ± 45,7 

 -
, n 

  

,  
< 45 ./min 

,  
< 30%   

1 

 + -
 

3 

 -
, n 

 

Atropine  
  3 
  5 3 

Ephedrine 3 1 
Midazolam 5 6 
Propofol 2 

 , n 
*       ± SD 
 

       -
, , , ASA ,   

 ( . 1),      
  ( . 2).  -

      
    .   
      

   (  R: 21,8 ± 1,5 min;  B: 
18,6 ± 1,4 min;  > 0,5).   

    -   
   R       

,  205,0 ± 15,5 min  248,0 ± 
44,0 min (  < 0,5).   

 -       -

 (> 90%)  .   -
   13    R 

       (  < 0,5). -
     41,2% (N = 

7)     R   35,3% (N = 6)  
   B (  > 0,5).   -

   R (17,6%)   
   ,   

      -
    . 

   (5,9%)   B  -
   ,  

  .    
  180   -

      
12    R (70,6%),     

  7  (41,2%) (  < 0,5).  
     R  -   

    ( : 232,0 ± 46,9 min 
 302,0 ± 45,7 min;  < 0,5).   -

      -
     -

  .   -
 0,5 mg/mL (    

10 mL)       
.     

  ,  -
      -

   .  , 
   (  B), 

     1,2  -
,      

1,2  - ,      -
 1,3  - .   -

 50% -   , -
   R -      

(1,2 )  -   (1,3 ),  -
  ,   -

 (  ).  
     -

,  ,  -
   ,   -

 ,  ,   -
,      -

  [20, 24, 27, 28].   
  ,   

   -    -
,         

        -
,     -

    (  12 mg, -
,     -
 8 mg, ) [4, 14, 16, 20, 23]. 

     -
 ,    

     



 , 49, 2013,  3 67  

 

 

-    [3, 4, 13].  -
       

     -
  -  , -  -
  -      

     
[3, 4].    „ ”  -

   -    -
     -  -

  -  ,   -
     , 

      
   -    -

. Buckenmaier  . [5]   
  (4 mg)    20 mcg 

       
     -

     -   
2       3  

  .   -
    ,   -

  -        
 .  

   ,    
       
     -

   . 
      -

,  ,  ,  
     

  ,   -
    [21];    

    ,  
-       
  -  [30].   -

        
     .  

      
       

       [9, 29]. 
     -

      , -
   .   

Albright (1979),      -
      -

      
    ,    
      

 [1].    -
      -

     ,  
R-   -    

   ,  S- -
 [12].    

      ,  -
,   ,  -  

,     
 [6].     

      
    . Chazalon  

.      -
     -
 ( , , -

      ) 
 66-  ,     -

      
  [11].    

(300 mg; 6,7 mg/kg)     -
       -

  . Huet    
   66-    
   (1,88 mg/kg)  -

      -
  [17].  -
        

.    
      -

     -
,      

 ,      -
    -  [18, 22].  

  in vitro,   in vivo,  -
     -

 [6, 19, 29].    
,       

  .     
-       

(  =      ), 
      ( -

 ,    -
   ),  ,  

      -
    .  

        
        
     

        [7, 8]. 
       

 ,    -
   -     

-      
 [21].      

       
   

     
,  .  
       
,      

    ,   
    -

     -
.  



68 .  ...   –     ... 

 

 

 
    -

 (5 mg/ml)     
      

     -  
 .   (5 mg/ml) 

     
      -

     -  
    . 

 
 

1. A l b r i g h t , G. A. Cardiac arrest following regional anes-
thesia with etidocaine and bupivacaine. – Anesthesiology, 
51, 1979, 285-287. 

2. B r e e b a a r t , M. B. et al. Urinary bladder scanning after 
day-case arthroscopy under spinal anaesthesia: comparison 
between lidocaine, ropivacaine, and levobupivacaine. – Br. 
J. Anaesth., 90, 2003, 309-313. 

3. B r o c k w a y , M. S. et al. Comparison of extradural ropiva-
caine and bupivacaine. – Br. J. Anaesth., 66, 1991, 31-37. 

4. B r o w n , D. L., R. L. Carpenter et G. E. Thomson. Com-
parison of 0.5% ropivacaine and 0.5% bupivacaine for epi-
dural anesthesia in patients undergoing lower-extremity sur-
gery. – Anesthesiology, 72, 1990, 633-636. 

5. B u c k e n m a i e r , C. C. et al. Small-dose intrathecal lido-
caine versus ropivacaine for anorectal surgery in an ambula-
tory setting. – Anesth. Analg., 95, 2002, 1253-1257. 

6. C a r p e n t e r , R. Local anesthetic toxicity: the case for 
ropivacaine. – Am. J. Anesthesiol., 24, 1997,  5, Suppl., 4-
7. 

7. C a s a t i , A. et G. Fanelli. Restricting spinal block to the 
operative side: why not? – Reg. Anesth. Pain Med., 29, 
2004, 4-6. 

8. C a s a t i , A. et G. Fanelli. Unilateral spinal anesthesia: 
state of the art. Minerva Anestesiol., 67, 2001, 855-862. 

9. C a s a t i , A. et al. Pulmonary function changes after inter-
scalene brachial plexus anesthesia with 0.5% and 0.75% 
ropivacaine: a double-blinded comparison with 2% mepiva-
caine. – Anesth. Analg., 88, 1999,  3, 587-592. 

10. C a s a t i , A. et F. Vinciguerra. Intrathecal anesthesia. – 
Curr. Opin. Anesthesiol., 15, 2002, 543-551. 

11. C h a z a l o n , P. et al. Ropivacaine-induced cardiac arrest 
after peripheral nerve block: Successful resuscitation. – An-
esthesiology, 99, 2003, 1449-1451. 

12. C l a r k s o n , C. W. et L. M. Hondeghem. Mechanism for 
bupivacaine depression of cardiovascular conduction: fast 
block of sodium channels during the action potential with 
slow recovery from block during diastole. – Anesthesiology, 
62, 1985, 396-405. 

13. F i n u c a n e , B. T. Ropivacaine: epidural anesthesia for 
surgery. – Am. J. Anesth., 24, 1997,  5, Suppl., 22-25. 

14. G a u t i e r , E. et al. Intrathecal ropivacaine for ambulatory 
surgery: a comparison between intrathecal bupivacaine and 
intrathecal ropivacaine for knee arthroscopy. – Anesthesiol-
ogy, 91, 1999, 1239-1245. 

15. G r a f , B. M. et al. Differences in cardiotoxicity of bupiva-
caine and ropivacaine are the results of physicochemical 
and stereoselective properties. – Anesthesiology, 96, 2002, 
1427-1434. 

16. H e a v n e r , J. E. Local anesthetics. – Curr. Opin. Anaes-
thesiol., 20, 2007,  4, 336-342. 

17. H u e t , O. et al. Cardiac arrest after injection of ropivacaine 
for posterior lumbar plexus blockade. – Anesthesiology, 99, 
2003, 1451-1453. 

18. K n u d s e n , K. et al. Central nervous and cardiovascular 
effects of i.v. infusions of ropivacaine, bupivacaine and pla-
cebo in volunteers. – Br. J. Anaesth., 78, 1997, 507-514. 

19. M a r k h a m , A. et D. Fanlds. Ropivacaine. A review of its 
pharmacology and therapeutic use in regional anaesthesia. 
– Drugs, 52, 1996,  3, 429-449. 

20. M c C l e l l a n d , A. et al. A double-blind comparison of 
ropivacaine 5 mg/ml and bupivacaine 5 mg/ml for intrathecal 
anesthesia in major surgery (total hip arthroplasty). – 
Anesth. Pain Med., 26, 2001,  2, Suppl. S, 5. 

21. M c C l e l l a n , K. J. et D. Faulds. Ropivacaine: an update 
of its use in regional anaesthesia. – Drugs, 60, 2000,  5, 
1065-1093. 

22. M c C l u r e , J. H. Ropivacaine. – Br. J. Anaesth., 76, 1996, 
300-307. 

23. M c D o n a l d , S. B. et al. Hyperbaric spinal ropivacaine: a 
comparison to bupivacaine in volunteers. – Anesthesiology, 
90, 1999, 971-977. 

24. M c N a m e e , D. et al. Intrathecal ropivacaine for total hip 
arthroplasty: double-blind comparative study with isobaric 
7.5 mg/ml and 10 mg/ml solutions. – Br. J. Anaesth., 87, 
2001,  5, 743-747. 

25. R o d g e r s , A. et al. Reduction of postoperative mortality 
and morbidity with epidural or spinal anaesthesia: results 
from overview of randomised trials. – BMJ, 321, 2000,  
7275, 1-12. 

26. S z t a r k , F. et al. Comparison of the effects of bupivacaine 
and ropivacaine on heart cell mitochondrial bioenergetics. – 
Anesthesiology, 88, 1998, 1340-1349.  

27. V a n  K l e e f, J., B. Veering et A. Burm. Spinal anesthesia 
with ropivacaine: a double-blind study on the efficacy and sa-
fety of 0.5% and 0.75% solutions in patients undergoing minor 
lower limb surgery. – Anesth. Analg., 78, 1994, 1125-1130. 

28. W a h e d i , W., H. Nolte et P. Klein. Ropivacaine in spinal 
anaesthesia. A dose-finding study. Anaesthesist, 45, 1996, 
737-744. 

29. W i l d s m i t h , J. A. W. Peripheral nerve block and ropiva-
caine. – Am. J. Anesthesiol., 24, 1997,  5, Suppl., 14–17. 

30. Z a r i c , D. et al. The effect of continuous lumbar epidural 
infusion of ropivacaine (0.1%, 0.2%, and 0.3%) and 0.25% 
bupivacaine on sensory and motor block in volunteers: a 
double-blind study. – Reg. Anesth., 21, 1996, 14-25. 

    6  2013 .


