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Abstract

Background: Sciaticaisacommon form of neuropathic
pain affecting 5% of people. It is not a disease, but a group of
symptoms caused by pressure on the spinal nerves. A goniome-
ter isa device used in physical therapy to measure joint range of
motion (ROM). The Numerical Rating Scale (NRS) isasimple,
easily understood pain intensity measure. The Oswestry Disa-
bility Index (ODI) is a self-reported outcome measure for low
back pain. Mechanical traction is a treatment method for spinal
pain syndromes, although scientific evidence is contradictory.

Aim of Sudy: To examine the effect of specific three-di-
mensional traction on functional outcomesin patients with dis-
cogenic sciatica.

Material and Methods: Thirty patients diagnosed as dis-
cogenic sciaticawere recruited and assigned randomly to two
groups of equal size: The study group (A) and the control group
(B). The study group (A) received three-dimensional lum-
bar mechanical traction, while the control group (B) received
non-specific lumbar traction. Both groups received traction for
15 minutes at the session. The treatment lasted for four con-
secutive weeks, three times per week. All patients assessed by
NRS, ODI and measuring hip flexion ROM by goniometer.

Results: Within groups comparisons, there was a stati sti-
cally significant reduction in Numerical Rating Scale (NRS),
Oswestry Disability Index (ODI) and increase inhip flexion
ROM when comparing pre- and post-treatment conditions
(p=0.001). Comparison between groups post treatment re-
vealed non significant difference in ODI, NRS and hip flexion
ROM between study and control groups (p>0.05).

Conclusion: There was no significant difference between
effect of three dimensional lumbar mechanical traction and
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traditional nonspecific mechanical traction on functional out-
comes in patients with discogenic sciatica and both methods
were effective.

Key Words: 3D Lumbar traction — Discogenic sciatica — Lum-
bar traction — Straight leg raising.

Introduction

SCIATICA isthe most common form of neuro-
pathic pain, affecting at least 5% of people at some
stagein their lives. It is not a disease, despite the
fact that medical professionals have thought of it as
such for decades [1]. Sciaticais a group of symp-
toms caused by pressure on the spinal nerves that
form the sciatic nerve at the L4, L5, or S1 levels |t
can happen unexpectedly after straining or raising
something heavy or it can happen gradually without
any obvious cause[2].

Numerical Rating Scale (NRS) istypically con-
sists of a series of numbers with verbal anchors rep-
resenting the entire possible range of pain intensity.
The NRS can be administered verbally or in awrit-
ten format, is simple and easily understood, and is
easily administered and scored it is most commonly
0to 10, with O being “no pain” and 10 being “the
worst pain imaginable” [3].

A goniometer isadevice used in physical ther-
apy to measure ajoint’ s range of motion (ROM).
There aretwo “arms’ -onethat is stationary and one
that is movable- that are hinged together. Eachis
positioned at specific points on the body with the
center of the goniometer aligned at the joint of in-
terest. Hash marks on the hinge allow the therapist
to precisely measure ROM in degrees[4].

Oswestry Disahility Index (ODI) (Arabic ver-
sion) is Self-reported outcome measure that widely
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used and recommended for low back pain. The ODI
indicates the extent to which a person’s functional
level isrestricted dueto LBP [5].

Mechanical traction is one such method with a
long history of usein the treatment of spinal pain
syndromes [e]. Intervention of patient specific
three-dimensional lumbar traction significantly de-
creased the pain and improved the functional disa-
bility in patientswith LIVDP [7].

At three dimensional mechanical tractionpatient
position adjusted at three dimensions as flexion,
side bending and rotation with applying mechanical
traction.

Material and Methods

Sudy design:

Randomized Control Trial was carried-out to
examinethe effect of specific three-dimensional
traction on functional outcomes in patients with
discogenic sciatica. During period from May 2022
to November 2023, The whole procedure was
well explained for subjects that participated in the
study, and they signed an institutionally approved
informed consent that was accepted by the Ethical
Committee of the Faculty of Physical Therapy, Cai-
ro University (No: P.T.REC /012/004744).

Sample size calculation:

Sampl e size calculation was performed using
G*POWER stetistical software (version 3.1.9.2;
Franz Faul, Universitat Kiel, Germany); and re-
vealed that the required sample size for this study
was 15 subjects in each group. Calculation is made
with 0=0.05, power=80% and effect size=1.1.

Subjects:

Thirty subject from both sexes participated in
this study recruited from out clinics of faculty of
physical therapy and Kasr Al-Ainy Hospital of Cai-
ro University. Their ages ranged from 30 to 50 years
old.

Participants:

Thirty subject from both sexes participated in
this study. They were divided to two equal groups,
medically diagnosed with unilateral discogenic sci-
atica with episode of sciatic pain occurring at last
week prior to assessment. The study group (A):
Fifteen patients were treated by three-dimensional
lumbar mechanical traction for 15 minutes, Control
group (B): Fifteen patients were treated by non-spe-
cific lumbar traction for 15 minutes.

Inclusion criteria were: Age: 30-50 of both sex-
es, Unilateral discogenic Sciatica with episode of
pain one week ago before assessment, Patient can
walk without assistance even in presence of pain.

Exclusion criteria were: Neoplastic lesions
of the spine, Implants in the lumbar spine, Spon-
dylolisthesis (all grades), Patient with psychiatric
disorders, Senile patient above 60 years old, Inabil-
ity to walk unaided in presence of pain.

Procedures.
Assessment procedure:;

Numerical Rating Scale (NRS) The numerical
scaleisascaefrom 0 to 10, with 0 equaling no pain
and 10 equaling the worst possible pain,” the patient
was asked to rate hislevel of pain [3].

Oswestry Disability Index (ODI) (Arabic ver-
sion)is a disease-specific self-administered ques-
tionnaire that quantifies the effects of LBP on daily
activities. It has the following 10 dimensions: Pain
intensity, personal care, lifting, walking, sitting,
standing, sleeping, sex life (if applicable), social
life, and travelling.

Each dimension has six levels with a score of 0
allocated to the least disabled level and a score of 5
alocated to the most disabled level. The subscales
together add up to atotal maximum score of 50. The
score is then doubled and interpreted as a percent-
age of the patient-perceived disability, that is, the
higher the score, the greater the disability. Oswestry
Disability Index is arecommended and widely used
outcome measure for LBP because it is able to de-
tect changesin disability over time [s].

After that, the total scores are divided by 50 to
get a percentage score: 0%—20% represents mini-
mal disability, 21%—-40% moderate disability, 41%—
60% severe disability, 61%6-80% crippling back
pain, and 81%—100% bedridden or exaggerated
symptoms [s].

A goniometer isadevice used in physical ther-
apy to measure ajoint’s range of motion (ROM).
There are two “arms’ one that is stationary and one
that is movable that are hinged together. Each is
positioned at specific points on the body with the
center of the goniometer aligned at the joint of in-
terest. Hash marks on the hinge allow the therapist
to precisely measure ROM in degrees [4].

Treatment procedure:

Patient laid on the traction table and two Vel-
cro belts strapped around him/ her - one around the
lower ribcage and one just above the pelvis. Once
he / she was comfortable, the traction machine was
started and it works by gently pulling down the belt
attached above the pelvis, while the belt below the
ribcage is maintaining his’her body up the bed.

Patients received intermittent traction start-
ed gradually until the loading force was 50% of
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body weight and unloading force was 25% of body
weight. The pulling time was 30 seconds per cycle
and the resting time was 30 seconds with total dura-
tion of 15 minutes.

Three dimensional mechanical traction Patients
laid on traction table at side laying position with the
affected side above, lateral bending achieved by pil-
low below the patient and rotation of trunk toward
the ceil with chest facing up and affected leg flexed
90 degrees at hip and rested on the traction table,
lower most leg was extended then will receive me-
chanical traction for 15 minutes.

Non-specific lumbar traction Patients laid on
traction table at supine position with hip and knee at
90 degrees flexion, legs rested on padded stool, then
receive mechanical lumbar traction for 15 minutes.

Satigtical analysis:

Unpaired t-test was conducted for comparison of
subject characteristics between groups. Chi squared

Table (1): Subject characteristics.
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test was conducted for comparison of sex distribu-
tion between groups. Normal distribution of data
was checked using the Shapiro-Wilk test. Levene's
test for homogeneity of variances was conducted
to test the homogeneity between groups. Unpaired
t-test was conducted to compare the mean values of
ODI, NRS and hip flexion ROM between groups.
Paired t-test was conducted for comparison between
pre and post treatment in each group. The level of
significance for all statistical tests was set at p<0.05.
All statistical analysis was conducted through the
statistical package for social studies (SPSS) version
25 for windows (IBM SPSS, Chicago, IL, USA).

Results

Subject characteristics:

Table (1) showed the subject characteristics of
study and control groups. There was no significant
difference between groupsin age, weight, height,
BMI and sex distribution (p>0.05).

Study group Control group
Mean < SD Mean+ SD MD t-value pvaue Sig.
Age (years) 39.13+7.52 38.87+8.09 0.26 0.09 0.93 NS
Weight (kg) 76.53£9.13 77.40+£9.42 -0.87 -0.25 0.80 NS
Height (cm) 167.20+10.87  16553+9.01  1.67 0.45 065 NS
BMI (kg/nm) 27.48+£3.79 28.28+3.16 -0.8 -0.63 0.54 NS
Sex, N (%0):
Females 9 (60%) 10 (67%) (2=0.14) 071 NS
Males 6 (40%) 5 (34%)

SD: Standard deviation.
MD: Mean difference.
%2, Chi squared value p-value, level of significance.

Effect of treatment on ODI, NRSand hip flexion
ROM:

- Within group comparison:

There was a significant decrease in ODI and
NRS and a significant increase in hip flexion ROM
post treatment compared with that pretreatment in
study and control groups (p>0.001). The percent of
change in ODI, NRS and hip flexion ROM in study
group was 55.74, 55.31 and 61.15% respective-

ly, and that of control group was 48.07, 47.08 and
48.16% respectively. (Table 2).

- Between groups comparison:

There was no significant difference between
groups pre-treatment (p>0.05). Comparison be-
tween groups post treatment revealed nonsignificant
difference in ODI, NRS and hip flexion ROM be-
tween study and control groups (p>0.05). (Table 2).
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Table (2): Mean ODI, NRS and hip flexion ROM pre and post treatment of study and control groups.

Pre treatment Post treatment
MD % of change t-value p-value Sig.
Mean + SD Mean + SD
ODl: 52.87+12.39 23.40+8.63 29.47 55.74 9.67 0001 S
Study group 51.47+£11.01 26.73+10.37 24.74 48.07 6.42 0001 S
Control group 14 -3.33
MD 0.33 -0.96
t-value p=0.74 p=0.34
NRS
Study group 6.87+1.46 3.07+1.16 38 55.31 8.66 0001 S
Control group 6.67+1.29 3.53+0.92 314 47.08 10.22 0001 S
MD 0.2 -0.46
tvalue 0.39 -1.22
p=0.69 p=0.23
Hip flexion ROM (degrees):
Study group 52.33+12.08 84.33+13.35 -32 61.15 -14.04 0001 S
Control group 54.67+12.74 81+12.28 —26.33 48.16 —7.59 0001 S
MD -2.34 3.33
t-value -0.51 0.71
p=0.61 p=0.48

SD: Standard deviation. MD: Mean difference. p-value: Probability value.

Discussion

This study indicated that there was no signifi-
cant difference between 3D traction and traditional
nonspecific traction in patients with discogenic sci-
atica and both methods are effective on ODI, NRS
and hip flexion ROM with significant decrease in
ODI and NRS, aswell asan increasein hip flexion
ROM, after therapy compared to pre-treatment.

For patients with lumbar intervertebral disc pro-
lapse, This study agrees with Asiri et a., concluded
that twelve sessions of patient-specific three-dimen-
siona lumbar traction led to improvements in func-
tional impairment and pain reduction [7] and with
Naguib et al., who commented that It was observed
that patients with unilateral sciaticafelt better when
they were lying on their non-affected side. and they
founded that The VAS back, VAS leg, ODI score,
and L5/S1 herniated disc index all showed improve-
ment. Both traction groups (side lying group and su-
pine lying group) showed a statistically significant
improvement in L4/L5. However, there was no dif-
ference between the groups[8].

Also this study agrees with Vanti et al., con-
clouded that According to available data, adding su-
pine mechanical traction to physical therapy treat-
ment can be beneficial in the short term for reducing
pain and disability in individuals with lumbar ra-
diculopathy [9]. And Vanti et a., founded that Five
of the sixteen papers that satisfied the requirements
for qualitative analysis' sinclusion were pooled. At
short-term follow-up, meta-analyses of data from
fivetrials on low back pain with lumbar radiculopa-

thy revealed no discernible difference between var-
ious traction techniques[10].

This study disagree with Borman et al., who
compared between two groups as Physical therapy
was administered to each patient, whether or not
traction was used. And founded that the mean pain
intensity for both groups significantly decreased
right after therapy, with no significant variations be-
tween the groups[11].

Conclusion: There was no significant differ-
ence between effect of three dimensional lumbar
mechanical traction and traditional nonspecific me-
chanical traction on functional outcomesin patients
with discogenic sciatica and both methods were ef-
fective.
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