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While epidural administration of opioids has been 
widely employed to relieve either acute or chronic pain 
[1], this method likely disturbs physiological bowel 
motility [2,3]. The question as to whether or not 
buprenorphine epidurally administered modifies the 
bowel movement after abdominal surgery has not yet 
been answered. We compared the effects of postopera- 
tive lumbar epidural infusion and intermittent intra- 
muscular administration of buprenorphine, on bowel 
motility following gynecological surgery. 

After obtaining approval from the hospital ethics 
committee and informed consent from all participants, 
30 adult patients (ASA grade 1 to 2) undergoing elec- 
tive abdominal total hysterectomy under the diagnosis 
of myoma uteri were included in the study. None of the 
patients had a history of either abnormal bowel habits, 
taking any drugs known to influence gastrointestinal 
motility, or abdominal surgery. All patients were given 
ranitidine 150 mg orally at 9:00 p.m. on the day before 
surgery, and hydroxyzine 50 mg with atropine 0.5 mg, 
i.m. 60min before surgery. The patients were then 
randomly allocated to two groups according to the post- 
operative analgesic management: control group (n = 
15) or epidural group (n = 15). In the latter group, an 
epidural catheter was inserted at the T12/L1 or L1/2 
level prior to the induction of general anesthesia. 
The epidural space was identified by the loss-of- 
resistance method, followed by injection of 5 mL of 1% 
mepivacaine. 
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All patients received a standardized inhalational 
general anesthetic. General anesthesia was induced by 
intravenous administration of thiopental 3-4 mg/kg, 
followed by intravenous injection of succinylcholine 
i mg/kg to facilitate tracheal intubation. Anesthesia was 
maintained with 67% nitrous oxide in oxygen with 
sevoflurane in both groups. Muscle relaxation during 
surgery was achieved with intermittent injection of 
vecuronium bromide. At the end of anesthesia, residual 
muscle relaxation was fully antagonized with the injec- 
tion of neostigmine 2.5 mg and atropine sulfate 1.0 mg. 
Postoperatively, the epidural catheter in the epidural 
group was connected to a continuous infusion syringe 
pump (Terfusion, Terumo, Tokyo, Japan), set at an 
infusion rate of 0.008 mg/h of buprenorphine in normal 
saline. The patients in the control group were adminis- 
tered buprenorphine 0.1 mg, i.m. twice during the first 
24 h. As a supplemental analgesic, indomethacin sup- 
pository (50mg) was given on request. Twenty-four 
hours following surgery, blood samples were taken to 
measure serum potassium and buprenorphine concen- 
tration. Serum potassium was measured by a flame- 
photometer (Hitachi-710, Tokyo, Japan), and the 
buprenorphine concentration was measured by radio- 
immunoassay [4]. The intra- and inter-assay coefficients 
of variation of the latter method were 6.4% and 19.3%, 
respectively. The time to the first passage of flatus was 
recorded by the ward nurses. Student's unpaired t-test 
and the Mann-Whitney U-test were employed for 
statistical analysis of the results where appropriate. A P 
value of less than 0.05 was considered statistically 
significant. 

The demographic data of the patients were com- 
parable, as shown in Table 1. Eight patients in the 
epidural group and two in the control group required 
indomethacin suppository during the first 24 h. The 
plasma concentration of buprenorphine at 24 h follow- 
ing the surgery in the epidural group was significantly 
higher than those in the control group. The patients 
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Table 1. Patient characteristics and plasma buprenorphine concentration 24 hours following surgery 

Age Body weight Duration of surgery Serum potassium Plasma buprenorphine 
(years) (kg) (h) (mEq/L) concentration (ng/mL) 

Epidural  group 45.6 _+ 5.0 52.6 + 7.3 71.4 _+ 12.2 4.2 _+ 0.3 0.24 -+ 0.06* 
Control group 42.8 _+ 717 52.0 _+ 5.l 65.2 _+ 19.5 4.1 _+ 0.4 <0.1 

(less than assay limits) 

Data are expressed as mean _+ SD. 
* P < 0.05 vs. control group. 

in the  ep idu ra l  g roup  r e q u i r e d  a s ignif icant ly longe r  
d u r a t i o n  be fo re  the  first pa s sage  of  flatus c o m p a r e d  wi th  
the  con t ro l  g roup  (50.7_+ 10 .6h  vs. 35.7_+ 8 .4h ;  
P < 0.05), 

P rev ious  s tudies  showed  tha t  the  first passage  of  flatus 
a n d / o r  feces is r e l i ab le  and  co r re l a t e s  wel l  with the  re-  
t u rn  of b o w e l  m o v e m e n t s ,  m e a s u r e d  by  r a d i o p a q u e  
m a r k e r s  [5-7]. This  s tudy  d e m o n s t r a t e s  tha t  the  ep idu-  
ra l  b u p r e n o r p h i n e  l ike ly  d e l a y e d  the  r e tu rn  of  b o w e l  
mot i l i t y  fo l lowing  gyneco log ica l  su rgery  m o r e  so than  
i n t r amuscu l a r  in ject ion.  W h i l e  we chose  gyneco log ica l  
su rge ry  to  obv i a t e  the  c o n f o u n d i n g  fac tors  of  the  dura -  
t ion  of  in tes t ina l  handl ing ,  the  d i f fe rence  b e t w e e n  these  
two  rou tes  of  a d m i n i s t r a t i o n  might  be  a u g m e n t e d  in 
cases  of  co lon ic  surgery .  O t h e r  fac tors  such as anes-  
the t i c  agents ,  an t i cho l ine rg ic  drug,  and  se rum po tas -  
s ium level,  wh ich  could  m o d i f y  bowe l  m o v e m e n t ,  were  
g iven  to s imi lar  a m o u n t s  in this  s tudy  [8-11]. A m o n g  
severa l  mechan i sms  to accoun t  for  the  inh ib i t ion  of  gas- 
t ro in tes t ina l  mot i l i ty  fo l lowing  a b d o m i n a l  su rgery  [3], 
the  mos t  a c c e p t e d  hypo thes i s  is the  ac t iva t ion  of  spinal  
ref lexes  o r ig ina t ing  f rom the  a b d o m i n a l  cavity,  involv-  
ing s y m p a t h e t i c  e f fe ren t  ne rves  to the  b o w e l  [12,13]. 
Thus ,  b u p r e n o r p h i n e ,  a h igh ly  l ipophi l i c  subs tance ,  
cou ld  be  a b s o r b e d  into t he  sp ina l  cord  with  ease,  resul t -  
ing in modi f i ca t ion  of  the  sp ina l  r e sponse  [14]. Whi l e  the  
p l a s m a  concen t r a t i on  at one  spot  m a y  not  d i rec t ly  
ref lect  the  ove ra l l  effects  of  b u p r e n o r p h i n e ,  sys temic  
i n t r amuscu l a r  in jec t ion  w o u l d  be  m o r e  a s su red  m e t h o d  
than  ia e p i d u r a l  rou t e  to  o b t a i n  b o t h  p o s t o p e r a t i v e  
pa in  re l ie f  and  the  ea r l i e r  r e t u r n  of  b o w e l  m o v e m e n t  
fo l lowing  gyneco log ica l  surgery .  A l t h o u g h  a c o m b i n a -  
t ion  of  ep idu ra l  b u p i v a c a i n e  wi th  m o r p h i n e  is un l ike ly  
to  have  s h o r t e n e d  the  d u r a t i o n  of  p o s t o p e r a t i v e  i leus 
[15], fu r the r  s tudies  a re  w a r r a n t e d  to  examine  the  
effects  of  local  anes thet ics .  
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