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ABSTRACT

Introduction: Lumbar strain is characterized as pain subsequently arising in the region between the lower rib margin and the
proximal thighs. However, relapses and recurrences are normal, occurring within six months in about 40% of patients. Studies
of physical therapy for lumbar strain are heterogeneous because the intervention method differs, it can include education, exer-
cises, manipulation, as well as modalities such as heat. Transcutaneous Electrical Nerve Stimulation (TENS) and Muscle Energy
Technique (MET) are widely used physiotherapy techniques to reduce unilateral lumbar strain. It would be interesting to study
the treatment outcome when these two techniques have combined.

Objective: The present study aimed to evaluate the effectiveness of TENS with MET on quadratus lumborum in acute unilateral
lumbar strain.

Methods: In the total of 30 volunteers including males and females with no history of musculoskeletal disease has been selected
based on the specific inclusion and exclusion criteria’s. They were recruited for the study based on unilateral back pain experi-
encing around or near lumbar and thoracolumbar segments and positive muscle length tests for erector spinae and quadratus
lumborum. All the subjects were assigned into three groups, Group-1 patients undergone TENS treatment, Group-2 patients
treated by MET and Group-3 patients were treated by a combination of TENS with MET in the lumbar spine. All these treatments
were given five consecutive days a week for a total of three weeks. Pain intensity and discomfort were evaluated before and
after the treatment programme. The outcome of the treatment was measured after three weeks from each patient’s pain and dis-
ability using the Numerical Pain Rating Scale (NPRS) and Modified Oswestry Disability Questionnaire (MODI) were considered
for assessment and analysis.

Results: There was a reduction in disability index and pain were observed when TENS, MET and TENS with MET treatments.
However, the combined treatment of TENS with MET showed a significant reduction (p<0.01 and p<0.001) in disability index and
pain when compared to the groups treated with TENS and MET individually.

Conclusion: The results of the present study indicated that MET along with TENS can be used as an effective therapeutic ma-
noeuvre to reduce pain intensity and disability improvement.

Key Words: Transcutaneous Electrical Nerve Stimulation, Muscle Energy Technique, Quadratus Lumborum, Unilateral Lum-
bar Strain, Modified Oswestry Disability Questionnaire

INTRODUCTION quadratus lumborum and erector spinae (especially lumbar

and thoracolumbar segments). Any acute pain in the lum-

Low back pain (LBP) is an incredibly common symptom  par motion segment can initiate muscle responses which, if
that individuals of all ages encounter.!The multifidi, erector they persist, can alter the patients’ pattern of movement and
spine, the psoas and the quadratus lumborum provide mus- iy tyrn perpetuate adverse strains on the lumbar spine.’ The
cle support for the low back.”? Muscles that tend to become st commonly overlooked muscular source of low back
tight are usually those that span more than one joint namely, pain is the quadratus lumborum muscle.* Based on the in-
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formation obtained from the literature review, it was found
that joint and muscle dysfunction occur together. Franca et
al., 1991 stated that a taut and painful quadratus lumborum,
as well as articular dysfunction in the lumbar spine, requires
appropriate therapy to provide relief and restore function.®

In patients with low back pain, the goals of physiotherapy in-
clude pain elimination, restoration of the lost extent of move-
ments, functional improvement, and quality of life.°These
goals are achieved by different techniques of exercise, elec-
trotherapy, and relaxation protocols. One of the most com-
mon therapeutic modalities aimed at improving elasticity in
contractile and non-contractile tissues is the muscle energy
technique (MET).”Greenman defined MET as a manual med-
icine treatment technique involving the voluntary contraction
of the subject’s muscle in an appropriately guided direction,
at varying strength rates, against the therapist’s distinctly
performed counterforce. MET has shown improvements in
range of motion, reducing pain-relieving muscle tension and
spasm. Fryer has suggested that MET will activate joint and
muscle proprioceptors, enhancing muscle deep segment re-
cruitment, motor control and joint stability.®”

Transcutaneous clectrical nerve stimulation (TENS) is used
as a treatment modality because it offers a non-invasive pro-
cedure to reduce both acute and chronic pain by attaching
two or more electrical pads to a person’s skin. High-frequen-
cy (HF; P10 Hz), low-frequency (LF; <10 Hz), variable-
frequency (VF) and acupuncture-like (AL) are the various
types of stimulation modes that employ very low-frequency,
high-amplitude stimulation. Two theories have explained
the mechanism of action of TENS for pain relief: the gate
control theory and stimulus-induced release of endogenous
endorphins.'® All though most of the studies provide mixed
evidence of TENS in low back pain reduction and others re-
porting short term benefits for disability but not pain."

However, so far there is no study has been reported on the
effect of combined treatment of TENS with MET on quad-
ratus lumborum in acute unilateral lumbar strain to reduce
disability index and pain, though these two techniques are
widely used. Therefore, the present study aimed to analyze
and compare the efficacy of combined treatment of TENS
with MET and its physiotherapy outcomes in unilateral lum-
bar strain in reducing disability index and pain.

METHODS

I. Study design:

The study was an experimental study design with pre-test
and post-test. The study was conducted in the physiothera-
py unit of Ram Polyclinic, Pollachi, Tamilnadu, India. The
study protocol was approved by the Institutional Review
Committee of Cherraan’s College of Physiotherapy, Coim-
batore, Tamilnadu, India(Ref: CCPT/PG/2014/1). Patients

were invited to participate in this study and their consent was
obtained after describing the objective of the research, pro-
cess, risk factors, benefits, withdrawal rights, and ensuring
that confidentiality was maintained.

Il. Study Participants:

The sample of 30 volunteer patients who visited the Ram Pol-
yclinic, Pollachi, Tamilnadu, India, with low back pain were
selected for the research. Among them 18 were male and 12
were female patients. One of the research suggested that the
Oswestry Disability Index (ODI) Questionnaire’s Tamil ver-
sion is a legitimate and accurate instrument that can be used to
assess subjective pain and impairment outcomes. The patients
were placed into three groups with ten patients in each group
(n=10). All the patients showed great interest in this study.

A. Inclusion criteria: (1) Patients between the ages of 18
and 45 (2) Low back pain cases of two months, or less. (3)
Pain restricted to the lumbar region, without buttock radia-
tion. (4) Orthopedic special tests: standing side flexion test
or Hip Abduction test or Isometric contraction test.

B. Exclusion criteria:(1) Paresthesia, numbness and senso-
ry fatigue in patients. (2) Patients with muscle reflexes miss-
ing or diminished; (3) Spondylolisthesis or earlier surgery to
the leg. (4) History of lower back injuries. (5) Patients refus-
ing to sign an informed consent form. (6) Acute infections,
neoplasms or systemic disorders.

Il Intervention:

Pain and discomfort were measured using Modified Os-
westry Disability Index (MODI) Questionnaire and the Nu-
merical Pain Rating Scale (NPRS) for each patient as pre-
test and post-test measurements.

A. Treatment by TENS

Group-1 patients (n=10) were made to lye prone in the bed
and the therapist stands by the side of the patient. The elec-
trodes of the TENS was placed at the site of pain with the
ultrasound gel. Patients were treated for two sessions a day
and each Session carried for 20 min.

B. Treatment by MET

Group-2 patients (n=10) were made to lye supine in the bed
and the therapist stands by the side of the patient. Once the
patient has adopted the banana position, the therapist places
their right hand under the head of the patient and cradles the
right axilla. The left hand of the therapist stabilizes the pa-
tients left pelvis. From this position, the patient is asked to
side bend to the right against the resistance applied to their
axilla by the therapist’s right hand. After a 10 sec contraction
and on the relaxation phase, the therapist induces further side
bending to the left. Patients were treated for two sessions a
day and each session carried for 5 min (Figure 1).
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Figure 1: The simulated patient pose of side bends to the right
while the therapist’s left hand stabilizes the patients left pelvis
in MET.

C. Treatment by TENS with MET

Group-3 patients (n=10) was made to lye prone in the bed
and the therapist stands by the side of the patient. The TENS
was carried for 20 min then MET was carried for 5 min by
using the procedure mentioned above.

IV. Statistical Analysis

All the obtained data were analyzed by using GraphPad
Prism software (Version 5.0). The values were expressed as
mean=SD. P values <0.05 were considered as significant.

RESULTS AND DISCUSSION

In the present study, we investigated the combinatory ef-
fect of TENS with MET treatment on pain and disability for
quadratus lumborum in subjects with acute unilateral lum-
bar strain.The characteristics of the participants involved in
the study were BMI (Male) = 24.20+1.93, BMI (Female)
= 24.3942.03, Age (Male) = 32.00+6.80, Age (Female) =
32.9248.80, Gender (Male) = 18, Gender (Female) = 12
(Figure 2).

Figure 2: The characteristics of the patients involved in the
study.

Muscle energy technique was demonstrated to be effective in
increasing the restricted range of trunk rotation in the thorac-
ic region and ameliorating rotational asymmetry in asympto-
matic subjects.'? The disability index value was reduced from
34.77 + 8.08 to 31.10 + 6.67 after the treatment with TENS
alone. The numerical pain rating value also reduced from
6.50 £ 1.10 to 5.20 £ 1.40 after the TENS treatment. One of
the research reveals an analgesic effect under various pain-
ful conditions and confirms the utility of TENS in clinical
practice.!® It was found there was no statistically significant
difference between the TENS and the interferential groups;
only those groups and the controls found a difference when
treating chronic low back pain.!*Pain study assessed on VAS
and McGill pain questionnaire before and after treatment.
One of the earlier studies reported that ultrasound treatment
and exercise reduced pain and disability results when treated
by TENS.!'> Another study reported that MODI to be both
accurate and appropriate for the assessment of impairment
in patients with low back pain.'® Our results also in line with
the results published earlier on TENS by reducing pain and
disability index.'*1¢

The disability index value was reduced from 34.62 + 7.15
to 32.80 &+ 7.44 after the treatment with MET alone. At the
same time, the numerical pain rating value also reduced from
6.60 = 1.35 to 5.90 + 1.45 after the MET treatment. One of
the earlier studies support our findings and mentioned that
MET is effective in decreasing pain in patients with acute
low back pain. As MET is a low force isometric contraction
in a pain-free position. The subjects receiving MET showed
a decrease in the visual analogue scale (VAS), indicating that
MET could be useful in reducing Lumbopelvic pain.!” The
MET and mobilization are both effective in treating chronic
low back pain due to sacroiliac joint dysfunction. The reduc-
tion in pain due to MET can be extrapolated, as post, isomet-
ric relaxation refers to the subsequent reduction in tone of the
agonist’s muscle after isometric contraction.'®*One another
study also mentioned that MET, proprioceptive neuromuscu-
lar facilitation and static stretching can be used as an effec-
tive therapeutic manoeuvre to decrease pain, improve range
of motion and flexibility of tight hamstring in a chronic low
back pain patient."”

The disability index value was reduced from 34.70 + 7.83
to 25.10 £ 6.02 after the combination treatment of TENS
with MET (Table 1). The numerical pain rating value also
reduced from 6.80 + 1.48 to 4.30 + 1.16 after combination
treatment of TENS with MET. There was a significant de-
crease (p<0.01) in the disability index and also a significant
reduction in pain (p<0.001) were observed when combina-
tion treatment with TENS and MET. Hence, our study results
demonstrated that the combined treatment of TENS with
MET showed a significant reduction in disability index and
pain when compared to TENS and MET treatment individu-
ally. So, the changes observed in this study are noteworthy.
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Table 1: Pre-test and post-test values of MODI and NPRS in TENS, MET and TENS with MET treatments on
quadratus lumborum in acute unilateral lumbar strain

Treatment Modified Oswestry DisabilityIndex (MODI) Numerical Pain Rating Scale (NPRS)
Pre-test Post-test Pre-test Post-test
TENS 34.77 + 8.08 3110 * 6.67 6.50 * 1.10 5.20 £ 1.40°
MET 34.62 £ 7.5 32.80 £ 7.44 6.60 +1.35 5.90 +1.45
TENS with MET 34.70 £ 7.83 25.10 + 6.02” 6.80 £1.48 4.30 £116™7

The values are expressed as mean + SD (n=10). Values are statistically significant at ‘p<0.05, “p<0.01and ““p<o.001 in pre-test Vs

post-test groups, respectively.

r'ﬂﬁﬂ'@iﬁiﬁrﬁm'_'_7
(Post-test)

Figure 3: The graphical representation showed the outcome of TENS with MET in acute unilateral lumbar strain on quadratus

lumborum.

The general graphical representation of the present study
outcome shown in Figure 3. TENS is a nonpharmacological
intervention that activates a complex neuronal network to re-
duce pain by activating descending inhibitory system. MET
technique is more advantageous as the administration time is
short and release the tight muscles with no direct implication
on joint structures.

Overall, the present results showed that TENS with MET
showed significant effects concerning pain intensity reduc-
tion and disability improvement. Although high-frequency
low-intensity TENS has been extensively used to relieve low
back pain. The combined effect of TENS with MET helps
to strengthen weak muscles, as the patients can perform iso-
metric contraction before lengthening process in acute strain.

CONCLUSION

The findings of the present study showed that MET with
TENS on quadratus lumborum delivered substantial im-
provements in the reduction of pain intensity and disability

improvement. This may improve the activity levels, function
and quality of life in lumbar strain patients. It is recommend-
ed that future studies can be done with a large sample size
or on other electrotherapy modalities including ultrasound.
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