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Abstract  
 
         This study evaluates the peripheral opioid analgesia by comparing the effects from 
the addition of two types of opioids,  morphine  or sufentanil combined with a mixture 
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mixture of lignocaine,  bupivacaine and adrenaline alone  for patients underwent 
elective surgery of the forearm and hand under axillary brachial plexus block.   
���������!��� �������� ����� ������ ��
� "� �#���� ��
���$� �
���
l (c) morphine (m) and 
sufentanil (s) groups.  We evaluated onset of sensory block than postoperative mean 
arterial blood pressure (M.A.B.P), heart rate (HR), pain severity (V.A.S), time of first 
request of analgesia  (T.F.R.A) and adverse effects. Our results showed that there were 
no significant differences on the onset of sensory block between (c) ,(m) & (s) groups.  
As regards the  M.A.B.P and HR, there were significant increase  in (c) group  
�
 ������ ��
�% &�����%�&���
�������%�-�������&�����������nt increase in (m) group 
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��
��������(��!������������
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���������������
times. After that  (iv) morphine were given to abolish the postoperative pain untile  the 
end of  the study.  Concerning the postoperative pain severity, the results showed that 
both (m) and (s) groups had significant increase of analgesia as it showed lowest  pain 
scores compared to (c) group, and in (s) group compared to (m) group, using  visual 
analogue scale (V.A.S).  
         Time of first request of analgesia was delayed markedly in (s) group than (m) 
group and eventually (c) group.  The adverse effects were greater with (m) group 
compared to (c) and (s) group while it was similar  between (c) & (s) group.      
 
Introduction 

 
        Regional techniques through bloc -
king the input of noxious stimuli can 
reduce the stress of surgery as well as 
depression of the cardiac and respira -
tory systems produced by general anae -
sthesia and improve outcome in high-
risk patients%�&�. Opioids are most 
commonly delivered by oral, intra-
muscular, subcutaneous, intravenous, 
epidural and intrathecal routes, the 
identification of the peripheral opioids 
may be effective when used locally%�&.  

 
 
         Recently, opioid receptors have 
been discovered on immune cells 
sympathetic nerve fibers and peripheral 
neurons%"&. Peripheral analgesic effects 
of opioids may improve regional anae -
sthesia without centrally mediated side 
effects%	& . Peripheral opioid receptors 
on primary afferents may be physiolo -
gically significant in that they may 
represent targets for endogenous opio -
ids, immuno-histochemical and bioche -
mical data indicate the existence of  
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pro-dynorphine  and pro-enkephaline 
derived opioid peptides in primary 
sensory neurons�%�&�  
         Several authors has investigated 
the efficacy of injecting opioids into the 
brachial plexus sheath but the results 
remain inconclusive . as they ranged 
from improved quality of anaesthesia 
and postoperative analgesia to no effect.  
So we tried in our study to evaluate the 
effects of adding two different types of 
opioids as morphine and sufentanil to a 
mixture of local anaesthestics as ligno -
caine and bupivacaine versus the same 
mixture of the local anaesthestics alone 
for patients underwent elective upper 
extremity surgery for forearm and hand 
via the axillary approach of brachial 
plexus block.  

 
Material and methods 
         The study was carried out as a 
single blind randomized controlled pro -
�������� ����(� 
�� %��&�������� 
�� �
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extremity surgery for forearm and hand 
surgeries recruited from surgery and 
orthopedic departments . Patients with 
past history of allergy to local anaesth -
etics or opioids, peripheral neuropathy 
and signs of inflamation at the site of 
block were excluded. Informed consent 
was obtained from all the patients. 
         Patients were divided to three 
equal groups by simple randomization 
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(i.v) cannula was inserted in to the 
contra-���������� �����"-� �%��&� ���-
zolam was given as a sedation before 
the axillary brachial plexus block. 
Sensory block was assesse�� ����(� ��
minutes from the time of injection of 
either local anaesthetics alone or comb -
ined with opioids by using pin-prick on 
a three point scale [ normal,Improved or 
absent] and the time of onset of sensory 
block was recorded.During surgery,all 
patients were received an (i.v) infusion 
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         Pain intensity was assessed post 
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Mean arterial blood pressure (M.A.B.P),  
heart rate, (T.F.R.A) and side effects 
were recorded when present at any time 
and at the same interval. If additional 
analgesics were needed postoperatively, 
 
����������–	����.5�������������� 
         Statistical analysis was done using   
(t)  test and chi-square test.    
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Results 
Table %�&���4������
��
��
�����
������
�(���
�5������)����(������������)�����
�5�� 
                 (c),(m) and (s) groups (mean ± SD)  

Control      
(c) group 

Morphine 
(m) group 

Sufentanil 
(s) group 

Onset of sensory block 
[Absence of response to pin – 
prick in minutes]. [mean ± S.D] �����9����� ���9����� ���9����� 
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*Means significant  
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(m) and (s) groups (mean ± SD). 

M.A.B.P time Control 
group (c) 

Morphine 
(m) group 

Sufentanil 
(s) group �� �� �� 
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and (s) groups (beat/minutes, mean ± SD). 

Time of H.R Control (c ) 
group 

Morphine 
(m) group 

Sufentanil (s) 
group �� �� �� 
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scale (V.A.S) with axillary plexus block in (c), (m) and (s) groups (mean ± SD). 

Time of V.A.S Control (c) 
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Morphine (m) 
group 

Sufentanil (s) 
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                groups: 

The adverse effects Control (c) group Morphine (m) group Sufentanil (s) group 

Nausea. � � � 

Vomiting. � � � 

Urine retention � � � 

Total number of 
adverse effects with    
[ mean ± S.D ] 

 
��������	���
� 

 
�������	����� 

 
��������	���
� 

 
:�2�����������   :��2������   :"2������  
 
!�����%�&��! ��
���������#�����
�����������%!�>�=�*�&���������)����(����)�����
�5��� 
                 (c),(m) and (s) groups  

Time of first request of analgesia 
(T.F.R.A) 

Control (c) 
group 

Morphine (m) 
group 

Sufentanil (s) 
group 
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Discussion 
        
       This work was designed to evaluate 
the peripheral opioids analgesia by 
comparing the effects resulted from the 
addition of either sufentanil or morph -
ine to a mixture of lignocaine and bupi -
vacaine to the same mixture of ligno -
caine and bupivacaine alone in the axil -
lary brachial plexus block for elective 
upper extremity surgery.   
        As regard the time of onset of 
����
�(� ��
�5$������� %�&$�������������
��

our study showed no significant differ -
rence of axillary brachial plexus block 
with L.As or combined with morphine 
or sufentanil. This result agree with that 
of Bouaziz et al.,����%�& who concluded 
from their study that the addition of 
sufentanil did not increase the onset of 
the block compared to the  Local 
anaethetics ( L. As) alone.  
         In agreement with our results, 
Flory et al�$�''�%�&,who proved that no 
differences in the onset of sensory block 
between L.As, alone or L.As, with 
morphine .On the other hand,    Simon 
et al.,�'''%�&,who showed that the mean 
onset time of sensory block of  lidoc -
������������
) ����(���� �����$����

difference of onset of sensory block 
compared to that of our results can be 
�����������
����������
���%��� �&������

of  lidocaine. This difference of onset of 
sensory block can also be explained by 
������������������

%'&,who reported that 
the higher doses of axillary brachial 
plexus L.As.may possible act spinally 
rather than locally  by several mechani -
sms as it may transported into the epid -
ural space or by retrograde axonal 
transport in addition to their diffusion 
along the nerve. 
         As regards the (M.A.B.P) & HR.at 
%�-���&������$%������ �,"&� �$���������� -
icant increase  in (c) group compared to 
(s)& (m) groups attributed to the feeling 

���%���&��
�������������
 ������������� 

 
 
(m)&(s) still have pronounced analgesia 
This is in agreement with Peter et 
al.$�'�'%��&, who reported that painful 
stimuli in moderate form stimulate the 
���
�
������
��������%7�?�?&�������	

th 
ventricle in the medulla oblongata thro -
ugh the hypothalamus leading to vasoc -
onstriction and increased blood press -
ure. The increase in H.R.in (c) group 
can be explained by , Ness and Gebhart 
����

%��& who reported that painful 
impulses passes to the thalamus than to 
the posterior hypothalamic nuclei with 
control the sympathetic system leading 
to stimulation of cardiac accelerating 
center (C.A.C) and tachycardia . 
��������*�� %�-� '&� ����� ���� %@�*�A�:�� ,�
H.R.) in (m) group was increased signi -
ficantly compared to (c) & (s) group 
may be resulted from the start of exper -
ience of pain as explained by Gerhamd 
et al �'''%��& who reported that non 
specific stimuli out side the cardio -
vascular system are able to influence the 
circulation and increase (M.A.B.P.), this 
include pain and cold  temperature. 
Wilso and Lamer�$� �'''%�"& , reported 
that activation of pain receptors with 
painful stimuli cause direct stimulation 
of the cardiac center in the medulla that 
lead to increase rhythmicity of S.A. 
node , the (H.R.) and forces of ventri -
cular contraction .       
          At (��$����� ���� ��&� �����

postoperatively, the significant increase 
in (M.A.B.P. & H.R.) in (s) group com -
pared to (c) and (m) groups attributed to 
�)�������� 
�� ���� �� %� ���&� 
�� %�&�

group . After that there is no difference 
due to the suplimental (iv) morphime 
that abolish the postoperative pain in all 
groups .   
      Flack et al.$����%�	&,stated that 
sufentanil provides better blockade of 
the classical haemodynamic response to 
surgical stimuli.Thomson et al., 
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����
%��&,reported that sufentanil lowers 

catecholamine release during the day 
case surgical procedures under either 
regional or general anaethasia as their 
results showed that the hypodynamic 
reactions including (H.R. and M.A.B.P) 
pattern were naturalized. 
          Concerning the postoperative 
pain severity evaluation, and (T.F.R.A) 
%������� 	,��&�$� � �
�������������
������

markedly significant differences of 
either (s) and (m) groups compared to 
the (c) group, and (s) group compared  
to (m ) group. visual analogue scale was  
�������%�-���&�����$�%��-�'�&�����%��-����&�
hrs in groups (c ) , (m ) and (s)  groups  
respectively  all these timing corresp -
onding  to T. F. R.A as the patients  
started to complain  of postoperative 
pain  and  suplemental ( iv ) morphine 
was given  .The reason for the 
differences in postoperative anagesia 
between the (c) group compared to 
either (s) or (m) groups can be 
attributed to the contribution of both (s) 
and (m) in the peripheral opioids 
analgesia by interaction with the 
peripheral opioid receptors that are 
numerous in the peripheral ending and 
axons of primary afferent sensory nerve 
fibers, while  L.As. lidocaine and 
bupivacaine alone lack the properties of 
interaction with the opioid receptors 
either peripherally or centrally%��&. Our 
results is in agreement of Bazin et 
al�$�''�%��& who reported significant 
decrease in postoperative analgesia in 
lignocaine and bupivacaine group 
compared to the opioids with the L.As. 
in their block. 
         In contrary to our result, 
Bullingham et al.$�'�"%��&, who failed 
to obtain any pain relief with perineural 
morphine in patients following ankle 
surgery,they attributed their results to 
the fact that a nerve stimulator was not 
used to locate the appropriate nerve, so 
morphine may not have been deposited 
accurately perineurally around the 

nerves concerned, in addition, the 
anatomical structure difference of knee 
joint with brachial plexus in our study 
may play a role.  
    The significant increase in 
postoperative analgesia between (s) and 
(m) groups can be attributed to that 
opioids have differences in their 
affinities for the opioids receptors%�'&. 
This can be supported by Paterson et 
al.$�''"%��&,who indicated that fentanyl 
and morphine have similar affinities for 
B (mu) receptors but pethedine and also 
fentanyl have much greater affinity for 
delta and kappa receptors.In addition, 
Leyson and Gommeron� ����

%��&� 
reported that sufentanil has a high 
affinity for sterospecific binding sites-
B(mu)-������
��� ���� �� ��
��� �� ���
stronger binding affinity to B(mu)than 
fentanyl,this high affinity cause slow 
dissociation from B(mu) rece -ptors 
,also sufentanil shows selective 
analgesic action which is only  mediated 
by  the same B(mu) receptors.Another 
factor which should be taken into 
consideration is the much greater lipid 
solubility of fentanyl and pethidine 
compred with morphine this allow 
greater distribution at the site of action 
as afferent nociceptive fibers are 
surrounded by a layer of myelin which 
presents a significant obstacle to water 
soluble agents%��&.As sufentanil is more 
lipid soluble than fentanyl, approx -
 ����(� �-��� � ���  
��� �
����� �����
fentanyl,thus it can be superior to their 
effect on nerve fibers compared to 
morphine.Thus from our results, it was 
shown that peripheral adminstration of 
opioids as sufentanyl or morphine had 
been suggested a mean of improving 
regional block as axillary  brachial 
plexus block through their interaction 
with the peripheral opioid receptors,this 
can be explained by Gormley et 
al.$�''�%�"&,who reported that peripheral 
opioid receptors are through produce 
anti-nociception in variety of ways. 
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First, A local anaethetic action on the 
excitability of nerve terminals and the   
propagation of nerve impulses, this can 
be achieved by two  mechanisms either 
Involve an early decrease in sodium 
conductance and a delayed decrease in 
potassium conductance, this effect is not 
reversed by naloxone and have been 
demonstrated on the peripheral nerves 
with fentanyl and sufentanil, and 
improved nerve impulses conduction is 
seen in high concentration, or L.As. 
action is reversible by naloxone and 
involves a decrease in sodium conduc -
tance alone, this action occurs at lower 
opioid concentration. 
Second Other mechanisms of action of 
peripheral opioid  receptors involve 
inhibition of release of substance-P 
from peripheral terminals of primary 
afferent neuron.                                                                                                                                            
    As regard to the (T.F.R.A), our 
results were in   agreement with that of 
Bazin et al������%��&. who found that the 
addition of opioids to a mixture of 
bupivacaine  and lignocaine in brachial 
plexus block double the duration of 
postoperative  pain  relief , also the 
more lipophilic , the longer the effect 
seems to last. In contrary to our results, 
Gormley et al.$�''�%�"&,who studied the 
peripheral analgesic effects of lidocaine 
, adrenaline and  alfentanil compared to 
liodcaine and adrenaline alone .Their 
study showed that (T.F.R.A) in 
������������
�������"���������
�������� 
and in���
�����
��(� ���
 �����������
�
��	����� The difference in our (c ) group  
to  that of lidocaine alone that we used a 
 )�����
��C�D�����������(����
��E�*���

as bupivacaine and lidocaine with 
adrenaline .Bupivacaine, as reported by 
Pinock et al.$�''�%�	&,has a slow onset 
in the peripheral nerve block but with 
long duration while lidocaine alone is 
more faster in onset compared to 
bupivacaine but with meduim 
duration.The difference of (T.F.R.A)in 
alfentanil group added to lidocaine 

compared with  (s), (m) groups of our 
study  not only to the use of bupivacaine 
in our study  while its absence in 
alfentanil study but also to the alfentanil 
clearance as explained by Barash et 
al.$����%��&,who indicated that the 
greater decrease in alfentanil volume of 
distribution relative to the decrease in 
its clearance result in significantly short 
time. lorase ������������%��&  stated  that 
the dorsal roots of primary nerve fibers  
contain peripherel opioid receptors , 
particularly  M – binding  sites , this 
may improve the peripheral opioid 
analgesia compared  to L.As effect on 
the nerve 
    As regard the adverse effects, the 
present study showed that there was 
higher incidence of nausea and 
�
 ���� %	� �������&� 
�� ���% &� ��
���

�
 ������ �
� %�&� ���� %�&� ��
���� ��� :"�

���� :�� �ere statistically significant 
respectively.These adverse effcts can be 
attributed to the partial systemic 
resorption of opioids as reported by 
Bazin ��� ����''�%��&� �  Barash et 
al.$�''�%��&,who reported that emesis 
reflect opioid induced stimulation of the 
chemoreceptors trigger zone especially                      
in ambulatory patients, suggesting a 
vestibular components. Our results 
showed that there were two patients of 
the total (m) group suffered from urine 
retention this result can be explained 
by:Stoeling et al., �''�

%��&, who 
reported that morphine decrease the 
urethral and detruser muscle tone 
resulting in the possibility of urine 
retention. Only one patient of the (c) 
group suffered from nausea and 
vomiting,this can be explained by 
Andro et al.$�''�%�'&,who reported that 
nausea and vomiting can associated  
with severe  pain that cause vagal affe -
rent which stimulate the vomiting center 
producing nausea and vomiting. 
        We concluded  that the addition of 
opioids to a mixture of ( L. As ) as 
lignocaine and bupivacaine with the 
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axillary brachial  plexus block improved 
the quality of this type of regional 
block,  expressed by the increased 
duration of postoperative pain relief , 
delayed of first time for analgesics 
request and decrease of supplemental 
analgesics compared with that of  both 
local  anaesthetics  alone .  
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