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Effects of continuous epidural block on motor nerve conduction 
velocity in patients with lower spine disorders 
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Abstract: Thirty-one patients with severe low back pain were 
treated by continuous epidural block for 18 _+ 3 (mean-+ 
SEM) days. Motor nerve conduction velocity (MCV) of the 
common peroneal nerve was measured before and after the 
treatment. After the treatment, the visual analogue scale 
score (VAS) and straight leg-raising (SLR) test were mark- 
edly reduced (P < 0.01), and MCV was increased significantly 
(P < 0.001). A significant correlation (P < 0.01) between the 
SLR test and MCV was found before the treatment. A signifi- 
cant correlation (P < 0.001) between VAS and MCV was 
demonstrated after treatment. However, in three patients who 
showed no reduction in VAS even after the treatment, MCV 
became significantly (P < 0.05) slower in spite of nearly nor- 
mal SLR test results. These results suggest that epidural block 
treatment improves not only pain but also MCV, and that two 
parameters, SLR test and pain intensity, are related closely to 
the MCV. 
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Introduction 

In patients with low back pain, sensory and/or motor 
nerve dysfunction of the lower limbs, such as sciatica, 
paresthesia, muscle spasm (or spasticity), and gait dis- 
turbance are frequently observed. These symptoms are 
considered to originate directly or indirectly from local 
damage to the nerve tissue, such as compression, de- 
creased local blood flow, adhesion, edema, and/or in- 
flammation [1,2]. Furthermore, a decrease in the 
conduction velocity in peripheral nerves has been re- 
corded in patients with sciatica [3,4] and cauda equina 
lesions [5]. Therefore, a relationship between nerve 
conduction velocity and severity of signs and symptoms 
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is thought to exist, and it is expected that slowed nerve 
conduction velocity may recover after epidural block 
therapy. However, there are no reports in the literature 
which address this problem. The present study, there- 
fore, was undertaken to test the relationship between 
motor nerve conduction velocity (MCV) and severity of 
signs and symptoms in patients with low spinal disorders 
before and after the treatment. 

Materials and methods  

After receiving approval from the institutional ethics 
committee, 31 patients aged 65 _+ 6 (mean __ SEM, 
range 33-85), 17 women and 14 men, hospitalized with 
severe low back pain, were included in this study. All 
procedures, risks and benefits pertaining to this study 
were explained to the patients, and each of them signed 
a written informed consent form. Diseases causing low 
back pain were lumbar disc herniation (n = 11, group 
A), other low spinal disorders including facet syndrome, 
spondylolisthesis, spondylosis, or spinal canal stenosis 
(n = 11, group B), and a combination of the disorders in 
groups A and B (n = 9, group C). Patients with low 
back pain due to tumors were excluded. The patients 
were diagnosed by analysis of plain radiography, myelo- 
graphy, computed tomography (CT) and/or magnetic 
resonance imaging (MRI). An epidural catheter made 
of polyvinyl chloride (1.0 mm in external diameter, 
Hakko, Tokyo, Japan) was introduced into the epidural 
space between the second and third lumbar vertebrae 
and advanced 100 mm from the tip of the Tuohy needle 
in a cranial direction. Procaine hydrochloride (1.0%, 
10 ml) was administered through the catheter into the 
epidural space once a day, and the catheter was kept in 
place for 18 + 3 (range, 12-24) days. 

Pain was assessed using a visual analogue scale score 
(VAS). Although the VAS of all the patients was high 
(more than 7) before the treatment, the VAS varied and 
ranged from 0 to 10 after the treatment. The patients 
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were then divided retrospectively into 4 classes accord- 
ing to the intensity of pain in terms of VAS: I, 0-2.5; II, 
2.5-5; III ,  5-7.5; and IV, 7.5-10. A straight leg-raising 
(SLR) test was also per formed on both sides. 

M C V  of the bilateral common peroneal  nerve was 
measured under a controlled room tempera ture  of 23 ~  
25~ Through two pairs of nonpolarizable surface elec- 
trodes 10 m m  in diameter  (one on the popliteal  space 
and the other on the fibular neck), the nerves were 
stimulated supramaximally and orthodromically by a 
square pulse, 0.1 ms in dration, delivered f rom a stimu- 
lator (SMP-3100, Nihon Kohden,  Tokyo,  Japan)  once 
per  second. Evoked  potentials from the extensor 
digitorum brevis muscle were amplified and recorded 
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Fig. 1. Method used to stimulate the common peroneal nerve 
and record the response from the extensor digitorum brevis 
muscle. The nerve was stimulated supramaximally and 
orthodromically. A ground electrode was placed around the 
ankle. Evoked potential A was recorded in response to distal 
stimulation (S1) and B was recorded in response to proximal 
stimulation ($2) 

by a computer  (MEB-3102, Nihon Kohden).  MCV was 
calculated f rom differences in the latencies of the onset 
t ime of the evoked potentials and the distance between 
the two sets of stimulating electrodes (Fig. 1) [6]. 

All parameters  were measured before the introduc- 
tion and after the extraction of the epidural catheter, 
when no direct effect of local anesthetic or epidural 
blockade was observed. Values were expressed as the 
mean and standard error of the mean (mean + SEM). 
Data  were analyzed statistically using Student 's  t-test, 
Mann-Whitney U-test, or Spearman ' s  rank correlation 
coefficient (Rs). Differences at P < 0.05 were consid- 
ered significant. 

Results 

In all patients, MCV was increased significantly (P < 
0.01) after the treatment.  MCV in group A was in- 
creased significantly (P < 0.001), and M C V  in class I 
( P <  0.001) and II  ( P <  0.05) patients was also in- 
creased significantly following the treatment.  However ,  
in class IV patients, M C V  became significantly (P < 
0.05) slower even after the treatment.  On the other 
hand, the maximum amplitudes of evoked potentials 
in all patients as well as in the respective groups 
and classes were not significantly altered (Table 1, 
Fig. 2). 

SLR tests in all patients (P < 0.001) as well as the 
groups A (P < 0.001) and C patients (P < 0.01) (these 
groups A and C showed SLR test positivity) showed 
significant recovery after the t reatment .  SLR tests of the 
class I (P<0.001) ,  II  ( P < 0 . 0 5 )  and III  (P<0 .0 5 )  
patients were improved significantly after the treat- 
ment,  whereas that of the class IV patients was almost 
normal  before and after the treatment.  VAS for all 
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Fig. 2. Recovery of motor nerve conduction velocity (MCV) 
in each class. *P < 0.05, ***P < 0.001 between before and after 
treatment. *P < 0.05, **P < 0.01 and ***P < 0.001 compared with 

class IV after the treatment. Lines represent respective cases, 
and circles with vertical bars represent mean and standard 
error of the mean (SEM) 
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Table 1. Effects of the epidural block on motor nerve conduction velocity (MCV), amplitude of evoked electromyogram, 
straight leg-raising (SLR) test and visual analogue scale score (VAS) 

MCV (m/s) Amplitude (mV) SLR Test (~ VAS 

n Before After Before After Before After Before After 

Group 
A 22 40.6_+ 1.3 46.4+2.1"** 2 .32+0 .23  2.44_+0.22 5 0 + 8  89+9"**  8 . 5 + 0 . 3  1.3_+0.4"** 
B 22 41.7_+ 1.1 43 .2+1.1  1 .99+0.18  2 .24+0 .25  93 + 1 9 2 + 1  9 . 5 + 0 . 2  3.0+0.2"** 
C 18 40.1_+ 1.5 40 .5+1 .4  tt 2 .04+0 .16  2 .02+0 .12  7 0 + 4  80+_3"* 9 . 1 + 0 . 4  5.8_+0.9 **t* 

Class 
I 30 40.0 _+ 1.2 45.7 + 0.8 ***�82182 2.07 + 0.18 2.23 + 0.17 67 • 5 89_+ 1"** 8.9 -+ 0.2 0 .6+0 .1  ***�82 
II 12 40.0+_ 1.7 44 .7+1 .2  *4 2 .17+0 .24  2 .44+0 .35  7 1 +  6 9 1 + 1 "  9 . 1 + 0 . 2  3.1_+_0.2 ***44 
III 14 42.8_+ 0.7 40 .8+1 .7  2 .08+0 .22  2 .15+0 .23  7 1 +  5 7 9 + 3 "  9 . 1 + 0 . 3  6 .4+0 .2  **.II~I 
IV 6 42.8 + 1.3 36 .6+2.2"  2 .33+0 .42  2 .16+0 .64  8 8 + 4  88-+4 9 . 7 + 0 . 2  9 .4+0 .2  

In All 62 40.9 + 0.7 43.5 + 0.7** 2.12 + 0.11 2.25 _+ 0.13 71 + 3 89 + 1"** 9.0 + 0.2 3.2 + 0.6*** 

* P < 0.01, ** P < 0.01 and *** P < 0.001 within a group before and after treatment. * P < 0.05 and t tp  < 0.01 compared with group A. ~ P < 
0.05 and �82 p < 0.001 compared with group IV. Student's t-test was used. Values are given as mean + SEM. Respective measurements, except 
for VAS (total n = 31), were from both sides. 
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Fig. 3. Relationship between straight leg-raising (SLR) test 
and MCV before the treatment (upper), and between visual 
analogue scale score (VAS) and MCV after the treatment 
(lower). Group A, (open circles); group B, (closed squares) 
and group C, (closed circles). A significant Spearman's rank 
correlation (Rs) between SLR test and MCV was demon- 
strated in all patients (Rs = 0.3211, P < 0.05) as well as group 
A (Rs = 0.5899, P < 0.01) before the treatment. On the other 
hand, a significant Spearman's rank correlation (Rs = 
-0.4508, P < 0.01) between VAS and MCV was shown in all 
patients. Respective measurements were from both sides 

groups  as well as for  the class I, II ,  and I I I  pat ients  were 
significantly (all P < 0.001) reduced  after the t reatment ,  
a l though reduct ion  of  the V A S  was no t  seen for  the 
class IV  patients (Table 1). 

Significant correlat ions be tween  S L R  and M C V  in all 
pat ients  (Rs = 0.3211, P < 0.05) as well as in g roup  A 
patients (Rs = 0.5899, P < 0 . 0 1 )  were  demons t ra t ed  
before  the t reatment .  Af t e r  the t rea tment ,  however ,  a 
significant correla t ion (Rs = - 0 . 4 5 0 8 ,  P < 0 . 0 1 )  was 
demons t r a t ed  be tween  V A S  and M C V  in all patients 
(Fig. 3). 

Discussion 

The  present  s tudy as well as o ther  reports  [3-5]  suggest 
tha t  M C V  is slowed in various spinal disorders,  and that  
epidural  block t r ea tment  not  only improves  pain and 
S L R  test but  also leads to recovery  of  M C V  (Table 1, 
Fig. 2). M C V  recovery  is thought  to parallel the im- 
p r o v e m e n t  of  pain and S L R  (Fig. 3). Slowing of  the 
nerve  conduc t ion  velocity distal to  tourniquet  compres-  
sion has been  demons t r a t ed  exper imental ly  [7], and disc 
hernia t ion is k n o w n  to compress  the nerve roo t  [1,2]. A 
significant correla t ion be tween  S L R  and M C V  was 
found  in all subjects including those in g roup  A (Fig. 3). 
Therefore ,  it is suggested that  slowing of  M C V  is caused 
by compress ion  of  nerve  tissue, such as with disc 
herniat ion.  However ,  M C V  slowing did not  seem to be 
at t r ibutable  to disk hernia t ion alone, since M C V  be- 
came slowed even fur ther  even though  S L R  was nearly 
no rma l  (mean  88 ~ ) in the class I V  pat ients  who showed 
no reduc t ion  in pain intensity even after the t rea tments  
(Table 1). Therefore ,  several  o ther  intraspinal factors, 
such as spinal canal  atresia, a decrease  in local b lood 
flow, adhesion,  edema,  and/or  inf lammation [1,2], which 
might  be manifes ted  as pain, may  contr ibute  to the 
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slowing of MCV. This is supported by the significant 
correlation between VAS and MCV in the present 
study (Fig. 3). 

Whereas the intensity of pain may represent the sum 
of intraspinal damage due to local pressure, a blood 
flow decrease, adhesion, edema and/or inflammation, 
abnormal SLR results may be more closely associated 
with root compression [1,2]. At  the acute stage (before 
treatment), the intensity of pain was roughly equal 
among the patients and this was reflected in the narrow 
range of VAS scores (7-10), whereas after the treat- 
ment the SLR test recovered to nearly normal levels in 
most patients and the intensity of pain became wider 
and was separated into 4 classes. Therefore, a significant 
correlation was noted between SLR and MCV before 
the treatment, whereas the correlation between VAS 
and MCV became significant after the treatment. These 
phenomena support the existence of two independent 
factors which slow the MCV, i.e., root compression and 
intraspinal damage. 

Epidural block is commonly applied for low back 
pain and sciatica [2]. The resulting pain relief is consid- 
ered to be due mainly to increased local blood flow 
following sympathetic blockade [8-10]. An increase in 
local blood flow is thought to ameliorate local inflam- 
mation and edema [2], to decrease local pain-inducing 
substances [11-13], and to lower local pressure. The 
increase in the local blood flow is considered to break 
the vicious cycle of pain [14]. 

Although neural damage may occur at the interverte- 
bral foramen and/or spinal canal, slowing of MCV in the 
present study seemed to be induced closer to the pe- 
riphery at the common peroneal nerve. Distal MCV 
slowing recovered after epidural block at the site of the 
injured nerve. These facts suggest that an axonal disor- 
der can affect even remote peripheral sites [3-5[. To 
maintain normal electrical activity at the axonal mem- 
brane, some substances are transported from the soma 
to more peripheral portions in the axon, via axoplasmic 
transport [15,16]. Thus, the axoplasmic transport might 
be disturbed in lower spine disorders, leading to the 
dysfunction of the peripheral motor nerve and eventu- 
ally resulting in slowed MCV. On the other hand, pain 
can be caused by decreased blood flow in the lower 
extremities mediated by sympathetic reflexes [14] in 
lower spine disorders [2], and insufficient blood flow is 
thought to slow MCV. The epidural block is considered 
to alleviate these conditions by its effects on pain and 
the sympathetic nerves [8-10]. 

In the present study, the amplitude of evoked poten- 
tial recorded from the muscle was not significantly al- 
tered (Table 1). This seems to indicate that the effects of 
the neural disturbances hardly affected the muscle in 
our patients. On the other hand, recovery in both the 
VAS and MCV was delayed significantly in groups B 

and C as compared with that in group A (Table 1, Fig. 
2). This suggests that improvements in MCV, SLR, or 
pain in group A can be achieved more easily than MCV 
and pain in groups B and C as well as in the class IV 
patients. The disorders in groups B and C might be 
associated with degenerative changes in spinal and/or 
neural tissues. 

Thus, it can be assumed that patients with spine disor- 
ders who show a slower MCV even after epidural block 
have degenerative changes in the nervous tissue. In such 
patients, recovery of nerve function by epidural block is 
considered to be difficult, and the dysfunction may be- 
come chronic. These results may be of help in the 
evaluation of prognosis or application of the epidural 
block in spine disorders. Considering that MCV can be 
measured very easily [3,4[, MCV is considered to be an 
important indicator of nerve tissue damage. 
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