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| ABSTRACT *

This study was conducted to determine the effect of low intensity laser irradiation on
antidromic conduction latencies and pain perception in pregnant patients (multiparous 1 to 3 times)
with carpal tunnel syndrome (CTS). Forty patients were included in the study, and were divided
inio two equal groups in number, study and placebo, under randomized condition. Their age
ranged from |28 to 34 years. In the study group, irradiation was applied to ten points on the
dominant forearm along the course of the median nerve from elbow to second digit. For the
placebo condition Sham irradiation was delivered by applying the laser unit without activating the
probe. Antidromic nerve conduction latencies were recorded at pre irradiation as baseline and
throughout 45 min. with 5 min. intervals. Pain perception and nerve conduction velocity were
measured pre and 45 min. post irradiation. Data analysis revealed that low intensity laser
irradiation, at the parameters used here, produced a direct, localized significant increase in
conduction latencies corresponding to a decrease in conduction velocity in the median nerve and

correlates with reduction of pain in preghant patients with CTS over a period of 45 min. post
irradiation.
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| T abnormalities  in  conventional  nerve
conduction studies'?.
arpal tunnel syndrome (CTS) is a The triad of numbness, tingling and pain
clinical diagnosis of median nerve of the hands (CTS) often occurs during
compression  based on patients pregnancy and sufficiently serve as to disturb.
history and physical examination?. sleep™'**"  Increased median nerve latencies
[t s an extremely common and disabling occurred as early as the third month of
repetitive  stress imjury that involves pain, pregnancy and as late as 20 months
mflammation and altered neurological function postpartum'®.  The time of maximally delayed
in the relatively superficial distal median conduction in the distal median nerve ranged
nerve®. M is| not always accompanied by from the sixth month of pregnancy to the third

postpartum month®, Nerve conduction studies
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are sensitive indices of the presence, course
and evaluation of the CTS associated with
pregnancy 20

Estimates in the literature of frequency
of severe symptoms in the hands during
pregnancy range from 1.2 to 16 percent of all
pregnant women 1 The dominant hand is
reported to be affected initially and to a greater
extent'™'*?.  Increased symptoms have been
noted with subscquent pregnancies and in
those who have an excessive weight gain .
Ekman-Ordeberg et al,”” have reported
increased incidence of CTS inwomen using
oral contraceptives and suggested the etiology
of this syndrome, that hormone relaxin might
be the agent which is responsible for the fluid
retention in the perineural connective tissue
leading to presence of edema accompanied
with CTS".

Clifford"® postulated that it might be
related to relaxation of the ligaments of the
wrist secondary to the action of relaxin'? or it
might be due to postural changes of pregnancy
producing brachial plexus traction 20

Conventional treatment involves rest,
splinting, work modification, anti-
inflammatory medication, corticosteroid
injection, and at times, surgery 5. As might be
expected from this variety of approaches,
response is often inadequate. The use of laser
at relatively low power output, has recently
been promoted as an effective therapy for the
treatment of a variety of conditions, including
promotion of wound healing, reduction of
oedema and relief of pain at various
aetiologies'' including CTS". In spite of the
wide clinical usage, the therapeutic application
of these devices attracted considerable
skepticism from some sources for the relief of
pain "7 The reasons for this are various,
but include the generally poor quality of many
of the published papers in this area, the
continued preponderance of foreign language

publications, couplied with the [lack of any
obvious mechanism  (s) of | therapeutic
action”™"”.

Parallel studies have beenjemployed to
determine the effects of low inFeneity laser
radiation upon peripheral neurpphysiology.
These nerve conduction studies cﬁemonqtraled
laser-mediated effects that are critically
dependent upon irradiation parainetcr("r"S and
greatest increases in conduction iatency occur
at a radiant exposure of 1.5 J/CI'A by Gallium
Aluminium Arsenide (Ga Al As), 830 nm
continuous wave which correlated to decrease
in conduction velocity. Howevér, reports to
date have been contradictory. Greathouse et
al,'®  investigated the effect‘ of Gallium
Arsenide (Ga As), 904 nm pulsed at 73 Hz
upon conduction in human superficial radial
nerve and found no significant effect upon
recorded latencies.  In contrast, Snyder-
Mackler and Bork ? found significant increase
in latency in the same nerve using ImW
Helium-Neon (He- Ne) laser cootmuous wave
(632.8 nm: 19 mJ/em?). Baxter etal, ' using a
more therapeutical relevant laser dose (830
nm, 9.6 J/icm®) has demonstrated a significant
laser mediated effect upon antidromic
latencies in human median nervein vivo.

According to subsequent studies, the
incidence of CTS during pregnancy has been
in the range from 1 to 50% and can result in
permanent disability if left untreated. There is
a gap in the literature, upon the
neurophysiological effects  of laser on
pathological condition especially pregnant
with CTS. Laser has been claimed to be useful
in ante natal managementm. Thus, parallel to
these studies, the current study was conducted
to determine the effect of low|intensity laser
irradiation on antidromic conduction latencies
and pain perception in pregnant patients with
CTS.
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SUBECTS, MATERIALS AND

PROCEDURES

Subjects

Subjects

for this study were recruited

{from Obstetrics Clinic of Kaser El-Aini

Hospital. D
40) received

uring attendance, all subjects (n =
a briefing on the procedures and

purpose of the experiment. All subjects were

pregnant  in
syndrome
diagnosts. T

six months with carpal tunncl
CTS) according to medical
heir age ranged from 28 to 34

years {(multiparous from 1 to 3 times). They

were assigne
equal
were
compression

d randomly into two groups of

numbers, study and placebo. Patients
considered

to have a significant
of the median nerve at the wrist if

the distal motor latency was greater than 5.0

msec., or the
than 3.5 mse
phalen s sign

Materials
1- Ga Al A
diode wa

2- Electromy

distal sensory latency was greater
¢, or both and also have positive

5 830nm. continuous wave laser
5 used for irradiation.
ography (EMG) apparatus with

- standard bipolar muscle stimulator.

- Hydrog
- Digital
3- Simple

el electrodes.
ring electrode.
mercury  thermometer  for

monitoring the ambient temperature.
4- Verbal numerical scale (VNS) was used

for assess

Procedures

ment of pain intensity.

Evaluative Procedures:
¢ Rcecording procedure includes a standard

bipolar

muscle stimulator to identity and

mark the course of the median nerve

between

the elbow and the second digit.

For the purpose of antidromic stimulation
and recording, hydrogel electrodes were

positioned 3cm apart on the second digit.
An earth electrodes was fastened
approximately 8 to 10 cm above the
wrist.  Supramaximal stimuli 100 u,
pulse were delivered at a frequency of |
Hz. Recording was performed every two
min. until the evoked response was found
to be stabilized.  Once stabilized, an
initial recording was taken to establish a
baseline for each subject and nerve

conduction was measured at 5 min.
intervals  throughout 45 min. (the
duration of the experiment).  Nerve

conduction records were taken at onset,
negative and positive peak latencies (ms),
peak to peak duration (ms) and peak to
peak amplitude (uv). Initial measure-
ment and subsequent values expressed as
a difference from these were used as a
basis for statistical analysis.

4 VNS was used for assessment of pain,
the patient was allowed to choose a
number between 1 to 10 which represent
her pain intensity. Pain perception was
measured pre irradiation and at 45 min.
post irradiation.

¢ Nerve conduction velocity was recorded
also pre irradiation and at 45 min. post
irradiation.

Irradiation Procedures

¢ The position of the patients were supine,
with the dominant arm exposed and
rested comfortably for at least 10 min.
The whole volar surface of the forearm
was prepared with alcohol to remove
retlecting lipids on the surface. Also,
the stimulation and recording site at the
elbow and second digit were further
clecaned with alcohol to improve
electrical conductance.

¢ The ambient temperature was maintained
at 23°C. A shift of +0.5°C was used as a
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maximum limit for temperature variation
during a single experiment.

¢ The area of skin chosen for application
of infrared laser radiation corresponded
to the course of the median nerve
between the elbow and the second digit
were determined by the nerve conduction
technique.

¢ In the study group (n = 20), all points
were irradiated with the treatment probe
i contact with the skin using a
continuous wave 830 nm Ga Al As Jaser
diode. At each point, the 40 mW laser
diode was used for a 30 second,
delivering a total of 1.5] of laser
radiation per point which corresponding
to a radiant exposure of 9.0 J/cm® directly
under the laser treatment head (calculated
theoretically). This energy density was
selected as being within the commonly
accepted therapeutic range'”

¢ Laser uradiation was applied at ten
points along the course of the median
nerve.  Four equidistant points in the
palm of the hand, two just proximal and
distal to the flexor reticulum at the wrist
and finally four equidistant points on the
forearm.

4 For placebo group (n

= 20), sham

irradiation was delivered by applying the
laser unit without activating the probe

following the same proced

Data Analysis

urcs.

The statistical analysis of the data were

conducted by using analysi
(ANOVA), while comparing
and post irradiation t-paired

Post  hoc analysis was use
significant differences  between
{(P<0.05).

s of wvariance
the values pre
test was used.
d 1o evaluate
means

| RESULTS | -

Nerve Conductior

Table (1) and Fig. (1) Showed the results
of negative peak latency differences scores and
conduction velocity for both Stlﬂdy and placebo

groups pre and post 45

mm.

irradiation.

Statistical analysis showed significant increasc

In  conduction latency and

decrease in

conduction velocity in the study group when

compared to placebo

group (P<0.05).

Table (1): Negative peak latency differences and conduction velocity pre and 45 min. post irradiation for

both groups (P < 0.05)

. . Placebo group
Variable Time of assessment Study group (means + SD)) (means + SD)
Negative peak Pre irradiation 6.89 +0.12 ms 6.96 + .13 ms
Latency differences 45 min. post irradiation 7.40+0.15 ms 6.96 + 0.13 ms
Conduction Pre irradiation: 61.14+3.89 ms 56.12 + 2.96
Velocity 45 min. post irradiation 58.48+4.76 ms 56.12 +2.96
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Fig. (1) Negat

both groups

Data  analysis

INCrease in

74
—
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o=
o
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oz
z
:
=
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o=
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{ 0.0 o

Time of assessment

Study group

l
|
|

Placebo group

te rracliation

45 mun past

wradiation i
i
i
1

revealed progressive

the negative peak Ilatency

difference scores in the study group whilst in
the placebo group, remained relatively stable

over the cour

peak  amplit
difference as
Lroups.

se of the experiment.  Peak to
ide  showed no  significant
an effect of time between both

Pain Perception
Table (2) and Fig (2) showed mean +
standard deviation of mean of the pain valuc in

the placebo a

mdicate a sign

nd study groups. Data analysis
ificant reduction of pain in study

group (P<0.05) compared to placebo group

(P>0.05).
increased in

These results were consistent with

the negative peak latency

differences scores and decreased in conduction

velocity.  So,

irradiation  applied 1o

parameters us

the results revealed that laser
mtact skin at the
cd in this study, may produce a

direct, localized effect upon conduction in the

median nerve

of pain in pre
period ot 45 m

which correlate with reduction
cgnant patients with CTS over a
in. post irradiation.

Conduction
velocity

Pre

: O Study proup ;
: (1 Placebo group )

irradiation

45 nun post imadiation

Time of assessment

ive peak latency differences and conduction velocity pre and 45 min. post irradiation for

Table (2): Pain assessment in the study and
placebo groups including pre and post t test

(mean + SD)
Pain intensity Study group Placebo
group
VNS (pre 7126+ 1.318 | 0.205 + 1.312
irradiation)
VNS (45 min. 3612+ .743 5.895 + 1.842
post irradiation)
P valuc < 0.05* > 0.05

%-/

7 4
S ¢
<
e
g 4 ]
Z 3
g 2-
[
g

0

Pre irradiation

45 min post
irradiation
Tume of assessment

Fig. (2) Pain assessment pre and post irradiation

Jfor both groups.
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DISCUSSION ]

The putative analgesic effects of low
intensity laser irradiation remain controversial,
mainly due to the poor quality of some of the
publications within this field and lack of an
obvious mechanism of action®>*. Clinical and
animal studies provides significant information
about the interaction of laser irradiation with
nerve tissue. Physiological studies
often"™'*'*'* but not always™" show that laser
irradiation can alter nerve conduction, and
evoked potentials. In the light of this, and
paralle! to the previous studies upon
neurophysiological effects of laser and due to
lack of such studies upon healthy pregnant or
pregnant patients with CTS, the current study
was conducted to determine the effects of low
intensity (9.0 J/em®) laser (GA Al As 830 nm
laser diode continuous wave) irradiation on
antidromic  conduction Jlatencies and pain
perception in pregnant patients with CTS.

The results of this study demonstrated
the potential of low intensity infrared laser
irradiation (at the parameter used here) applied
to the skin over the course of a peripheral
median  nerve  to  significantly affect
conduction latencies, conduction velocity in
that nerve and pain perception. Thus, the
finding of increased antidromic conduction
latencies  which correspond to decrease
conduction velocity support earlier
observations of such laser mediated effects in
the human superficial nerve”™ and in the
median nerve™'™?.  In contrast to Baxter et
al.,'”” and Snyder-Mackler and Bork™ the
current study assessed the effects over a period
of 45 min. post rrradiation and has established
that the effect mediated by laser is relatively
long lasting, (>45min.) which is consistent
with Baxter et al,'™? (>55 min.) and well
localized to the area of irradiation™’. Also,
Walsh et al, * have consistently demonstrated

laser mediated effects on nerve conduction that
are critically dependent wupon irradiation
parameters and in particular, that the greatest
INCTedses in conduction tatencies
corresponding to  decrease jin conduction
velocity occur at a radiant exposure of 1.5
Jiem™".

The current study assessed the effects of
iow intensity laser irradiation over a period of
45 min. post irradiation on pain|perception and
has revealed a significant reduction of pain
and correlated with significant increase in
conduction latencies and decrease conduction
velocily and was shown to be long lasting in
study group compared to placebo group. In
contrast, Lowe et al.,'” failed to demonstrate
any hypoalgesic effect of Io ‘ intensity laser
irradiation (830nm) at a radiant exposurc
1.5J/cm’ on experimental ischEmic pain and
attributed this effect to theJ ischemic pain
induction technique. Previous studies have

used different types of laser vs‘fith incomplete
specification of irradiation parameters, also
lack of nerve conduction studies with pain
assessment upon pregnant patients with CTS
or  healthy pregnant limits quantifiable
comparison with other studies.

There is well-established relationship
between temperature and conduction velocity,
low temperature produced prolc}mged latencies
and slower conduction ve]ogity, while the
higher temperature produced faster latencies
and faster conduction velocity.

Low intensity laser irradiation at the
radiant exposure used in this study is athermal
' and measurement of skin temperature
performed close to the laser applicator was
found no more than 0.5°C rise|in temperature
so, the observed effects 1s | not thermally
mediated. Such temperature increases are not
in keeping with the direction of the obscrved
shifts in antidromic conduction latencies,

which would be expected from a decrease in

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol 3. No (1) Jan. 1998




skin tempera

ture. In agreement with this

explanation Lowe et al.,” investigated the

effect
12J/cm?) on
skin temperat

of low

intensity laser (830nm, 1.5
peripheral neurophysiology and
ure in human median nerve and

found significant decrease in skin temperature
following a lowest radiant exposure (1.5)/cm®)

coupled

with
conduction latencies.

significant  increase in
While no such changes

were  found in the other group, the authors

found that o
decreases) in

bserved changes (increases and
latencies were inverscly related

to change in skin temperature and may be with
increasing radiant exposure, localized heating
associated with photothermal mechanisms can
overcomes any photobiological effects upon

microvasculat

ure.

Also, the observed effects in the current

study may be assumed

subjects expo
the case as
stable as wel

placebo group.

to cooling of the
sed limb, but this is clearly not
ambient temperature remained
| as this effects not seen in the

In conc
demonstrated
increase  In
corresponding
velocity  in
patients with

jusion, the results of this study
a measurable and significant
antidromic conduction latencies
to a decrease in conduction
he median nerve in pregnant
CTS over a period of 45 min.

post irradiation with low intensity laser at the

parameter use
nerve  condt
significant re
shown
controlled s
establish |
hypoaigesic ¢
same paramet
more than 45
effect.

to be

d in this study. These changes in
iction  was  correlated  with
duction of pain and the effects
long lasting 45 min. Further
tudies are recommended to
he  neurophysiological  and
ffects of this modality with the
ers and subjects used here for
min. to document its long lasting
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