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{ _ABSTRACT |-

Transcutaneous spinal electroanalgesia (TSE) is a newly discovered method for control of
chronic pain. The current study was conducted 1o investigate the effect of TSE on pain control in
cases of unilateral chronic osteoarthritis of knee joint. F orty female patients suffering from
unilateral chronic osteoarthritis of knee joint were included in the study. Their age ranged from 50
to 60 years (X=54, SD=1.2). The subjects were divided into two equal groups, study or TSE group
and conirol group. In the study group TSE was applied through two electrodes placed
transcutaneously, one electrode was placed on the mid line of the back at the level of TI and the
other electrode put over the spinous process of TI2 to induce spinal cord stimulation using a
monophasic
frequency of 600 Hz at 120 volt. The control group received shame TSE. The duration of treatment
was 60 minutes repeated three times per week for two weeks. Pressure threshold, pain intensity and
active range of motion (AROM) of knee flexion and extension were measured ot Sfour occasions,
before treatment, after first session, after one week, and after two weeks. The results of the study
demonstrated that TSE produced a significant increase in pressure threshold, significant reduction
of pain intensity, a significant increase of AROM of knee flexion and non significant increase of
AROM of knee extension. Control group showed no placebo effect. Significant difference in all
measurements at the four occasions were found between the two groups except in AROM of knee
extension, significant difference was found only after two  weeks measurements. Non significant
mcrease in AROM of knee extension may be attributed to muscle weakness and soft tissue changes
that requires strengthening and ROM exercises. This study confirmed that TSE could produce non-
segmental analgesia of painful sites remote from the site of application and it is an effective method
of control of chronic osteoarthritic pain.

Key Words: Transcutaneous spinal electroanalgesia, Spinal stimulation, Pain, Osteoarthritis.

_ INTRODUCTION _ alleviate the pain associated with a wide range
of musculoskeletal and neurological disorders

ain is necessary for survival but including  electrical ~ stimulation®,  trans-

chronic pain is disabling and causes cutaneous electrical nerve stimulation'®?, ice®,
significant health and economic heat’, and exercise’. All these modalities are
problems?®’. Several physical applied peripherally to the tender regions and
modalities have been used to control or produce analgesia by increasing cutaneous
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Table (1): Mean, SD, M % D, and ANOVA values Jfor both study and control group.

TSE Group Control Group
Pre After Ist After 1 After 2 Pre After Ist After 1 After 2
session week week session week week
Pressure threshold
Mcan + SD 1.49 2.58 3854038 5.29 1.61 1.94 323 | 167 £1.6 | 2.3 £0.37
+0.65 +0.77 +1.17 +£0.99

M% D . 98.84% 140.2% 184.4% - 24.3% 3.2% -4.8%
F test & P value F = 64, P< 0.0001* F=22 P=0.1
Pain intensity
Mean 8+ 089 3.66 [ 1.45 0.8 +0.82 | 7.3 +0.78 T+1.8 78 £089 | 82 +1.4
+ SD +0.66 +1.08
M% D - T0% 105% 129% - 5% 1% -.8
% ol complete relief - 3% 30% 64% - - - -
F test & P value F=41, P< 0.0001%* F=19 P=0.2
AROMY/ Flexion
Mean 100 +4.6 | 107 +5.2 115.8 118 +4.3 102.4 105 £2.1 98.7 100.4
+ SD +2.7 +4.9 +43 +6.5
M%D - 6% 20% 25% - 2% -0.5% -0.3%
F test & P value F=6.3, P<0.001% F=0.6,P=02
AROMY/ Extension
Mean 4+ 1.2 38 +3.7 | 34 1.5 3+24 4.3 +3.2 4+1.4 42 +13 [ 45 +2.2
+ SD
M%D - 6% 20% 23% - 4% -0.7% -0.4%
Fest & P value F=24,P>0.08 F= 2.03, P=0.1

SD: Standard deviation, M % D: mean percentage difference, and *: significant.

Pressure threshold

Repeated measures ANOVA,
demonstrated that TSE produced a significant
increase of the pressure threshold of the most
tender area (P<0.0001). The M%D of the
increase of the pressure threshold as compared
to the pre values were 98.84% after first
session, 140.2 % after the first week and
184.4% after the second week, while there was

no significant difference in of pressure
threshold within the control group (P=0.1) as
shown in table (1). When comparing with the
control group, TSE demonstrated significant
higher pressure threshold in all the measured
intervals, after 60 minutes of treatment with
TSE (P< 0.05), after one weck (P<0.0001),
and after two weeks (P<0.0001), figure (2).

200

El After one session
B After one week

1504

O After two weeks

1001

50 4

Percentage of
Change

Pressure Threshald Pain Intensity AROM/Flexion ARCM/Eensian

Evaluation Parameters

Fig. (1): The mean percentage difference of pressure threshold, pain intensity and flexion and extension

AROM in TSE group.
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B DISCUSSION ]

The current study was conducted to
investigate the effect of TSE on control of
chronic pain of osteoarthritic origin. In the
light of the presented results this method is
supported as a new means of pain control.

Several methods had been established
for pain control of acute or chronic nature
from  neurological or  musculoskeletal
origin®* 18202028 Thece  methods produced
analgesia through increasing input from the
paintul area which inhibit pain at the level of
the spinal cord, so inhibiting pain at segmental
level.” Effect at the cellular level involves
excitation of sensory, motor and pain
modulating nerve fibers. Pain alleviation takes
place through indirect effect on the biological
system of the tissue of segmental and systemic
levels'*,

The results of this study indicated that
TSE was effective in reducing joint pain
intensity which was reflected in increasing

pressure threshold of tender areas, decreasing -

pain intensity and improving active range of
motion of knee flexion. Statistical analysis
showed that the improvement started
immediately after 60 minutes of TSE
stimulation and continued to be surprisingly
increasing through two weeks of treatment.

The analgesic effect of transcutaneous
spinal cord stimulation was discovered by
Macdoland and Coates (1995), based on the
spmal cord stimulation through surgical
implantation of electrodes in the spinal cord.
The authors of this study provided a non
invasive, painless method for spinal cord
stimulation to provide a widespread analgesia
by making the stimulation central rather than
peripheral as in other methods of pain
control ",

In the current study, a very high pulse
frequency was used (600Hz) to allow deeper

penetration of the current to reach the level of
the spinal cord. It was reported that high
frequency pulses penetrate deeper by passing
the superficial nerve ending and offering more
comfortable treatment. The impedance of the
skin and adipose layer can be minimized by
the use of high frequency signals because in
general the higher the frequency the lower the
impedance to the current flow'®. In addition
the use of current at relatively high voltage
(120 Volts) also permit deeper current
penetration. It was documented that high
voltage of approximately 100 Volts can cause
sudden spontaneous breakdown in skin
impedance and this initial resistance drop is
followed by a continued lower decrease in skin
impedance'*.

In the current study, it appeared that TSE
provided commulative effect of analgesia
which was demonstrated in the progressive
improvement in the tested parameters and
supported by the percentage of the patients
reported complete pain relief. After one
session it was 3%, after one week was 30%
and after two week of treatment the percentage
number of patients reported pain free reached
t0 64%.

In the present study, there was no
significant reduction in pain level in control
group which received sham TSE. This
eliminated the possible placebo effect.

The precise mechanism underlying the
analgesic effect of TSE is not fully understood
but it was suggested that as the stimulating
electrodes were transcutaneously placed over
the spinal cord, it works through central
stimulation and central mechanism of pain
inhibition'’. In addition the pulse duration
used was 4 pusec which is too small to
stimulate peripheral nerve i.e. the current was
not of sufficient amplitude to cause stimulation
(action potential) of any peripheral nerve.”’
Mechanism of analgesic effect may be similar

Bull. Fac. Ph. Th. Cairo Univ..;
Vol 5. No (2) Jul. 2600
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control with commulative analgesic effect and
could be of great value in cases of muitiple
painful areas.

Further neurophysiological studies are
needed to give full explanation of the
underlying mechanism for this new method of
pain control, in addition studies to examine the
long term effect of TSE and its effect on other
types of pain as neurological and cancer pain
are recommended.
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