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THE EFFECT OF STABILIZATION EXERCISES IN
TREATMENT OF SPINAL INSTABILITY

for middle ages

Dr/ Osama N. Aljahmi Dr/ Moftah A. Abulgasem Dr/ Ahlam A. Zidan Dr/ Husam M. Belhaj

INTRODUCTION

Lumbar osteoarthritis, disk degeneration, degenerative disk disease and spondylosis all are terms that used in the
literature to describe anatomical changes to the vertebral bodies and the intervertebral disk space that may be associated
with clinical pain synclromes.1 Spinal osteoarthritis is a degenerative process characterized by radiographic signs such

as joint space narrowing, osteophytosis, subchondral sclerosis, and cyst formation."?

Spondylolysis is a unilateral or bilateral defect of the pars interarticularis.> While Spondylolisthesis is referred to as a
displacement of the vertebra and there are two types, one is associated with spondylolysis known as isthmic and the
other with degeneration of facet joint and/or intervertebral disc known as degenrative.>* Spondylolysis and
spondylolisthesis, due to the instability of lumbar spine, could lead to back pain.>3 The ratio is 3:1 for males-to-females
in regards to spondylolysis and the opposite 1:3 for degenerative spondylolisthesis, lastly 2:1 for isthmic

spondylolisthesis.3’6 Female patients are more likely to have spondylolytic progression to spondylolisthesis.3’6

Spondylolysis most frequently involves the L5 vertebral segment, while the L4-L5 and L5-S1 are most commonly affected
by the degenerative and isthmic types of spondylolisthesis, respectively.® There is a controversial correlation between
spondylolysis, spondylolisthesis and the development of LBP.3 Moreover, evaluation and treatment patterns for these

conditions remain highly varied.

Initial attempts of conservative management are recommended and typically include a combination of activity
modification, non-steroidal anti»inﬂammatory medications, and physiotherapy.S’7 Although there is evidence that these

patients respond similarly to patients treated surgically, data regarding long»term clinical outcomes is lacl{ing.7’8

Physiotherapy can include mild stretching, strengthening, pain relief modalities, such as electro/hydrotherapy, massage,
active stabilization, laser therapy, conditioning and endurance exercises.”®® Core strengthening is advocated by many
rehabilitation specialists as a mean of improving muscular control around the lumbar spine to maintain its stability.
The core muscles include the abdominals anteriorly, the paraspinal and gluteal muscles posteriorly, the diaphragm
superiorly and the pelvic floor and hip girdle musculature inferiorly. A typical program consists of a series of graded

exercises that promote movement awareness and motor relearning in addition to strengthening. 710
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A rigours relationship highlights the relation between chronic low back pain and the lack of proper recruitment and
activation of deep trunk muscles, the transversus abdominis and lumbar multifidus.”'®* This could explain the effect
of lumbar stabilization exercises on chronic back pain patients by enhancing the dynamic stability of the lumbar spine.

Moreover, they increase mobility of the trunk and spine, and enhance motor control.”

The stability training involves direct and indirect strengthening of muscle groups in neutral spine posture. Training
begins with exercises designed to help locate the neutral spine in a variety of body positions such as standing and sitting,
which increases the awareness of lumbar and pelvic motion during functional tasks. This is followed by exercises of the
extremities while maintaining neutral spine and later with addition of resistance to the extremities. These exercises are
performed slowly with the emphasis on precise pelvic control.”'®'? This will facilitate neuromuscular coordination,
enhance endurance and strength, and also emphasize the smaller postural stabilizers.”'®"* Richardson and Jull"
proposed that the specific training of lumbar stability muscles and integration of this training into functional tasks

decrease both pain and functional disability in those suffering from mechanical low back pain.

From literature perspective, it was reported that after 30 months follow»up, the lumbar stabilization training was superior
to conventional exercises in reducing pain and functional disability in spondylolisthesis and spondylolysis patients.13
Moreover, a study'* was conducted to examine the effect of lumbar stabilization exercises on chronic mechanical LBP
patients. They found that patients who were treated by the lumbar stabilization exercises had a better improvement on
the long run than patients who did not practice exercise regularly. On the contrary, patients with acute low back pain
showed no difference when compared specific stabilization exercises using a co-contraction of the transverses abdominis
and multifidus muscles to bed rest for 3 days, absence from work, and prescribed medications concerning pain, disability
and range of motion. Both programs reported decrease in pain severity and functional disability, and significant
improvement in range of motion but the stabilization exercises had a more significant rapid and complete recovery of
the multifidus muscle (regaining its full sectional area). This could conclude that multifidus recovery does not occur

automatically with resolution of pain and disability.'

Although stabilization exercises (Motor control exercises) seems to improve perceived disability and health parameters

at short and long»term in patients with recurrent low back pain,16’18

there is an opposing opinion about the effect of
stabilizing exercises in treating population with chronic low back pain where the anatomic stability of spine was
compromised. Hayden et al.?® reported that there was insufficient evidence to conclude that motor control exercises
superior to manual therapy or other interventions. The authors were unable to provide recommendations regarding the

best strategies for implementing motor control exercises into clinical practice.

Future studies are needed to elucidate precise core strengthening programs and their effects on the treatment and
prevention of low back pain as a result of spinal instability.”® Therefore, we hypothesized that a 5-week program of
conventional physiotherapy (manual therapy, strengthening and stretching), in addition to specific lumbar stabilisation
program would: (1) improve back pain severity, functional disability and lumbar flexion and extension ROM; (2) be

superior to only a conventional physiotherapy program.
]
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Subjects and Methods

Thirty male and female patients were selected from the Department of Physiotherapy, Tripoli Central Hospital between
JULY 2015 and AUGEST 2016. Patients participated in this study based on the following inclusion criteria: (1) age
ranged between 35-55 years, (2) Body mass index less than 30 kg/ m2, (3) Patients with radiological confirmed L4-L5
and L5-SI spondylolysis or spondylolisthesis, (4) first degree of spondylolisthesis, (5) patients at 6-12 months after the
onset of illness, (6) positive prone instability test, (7) Straight leg raise greater than 90 degree, (8) presence of irregular

movement with motor testing.”'
They were excluded if they had: (1) Inﬂammatory arthritis, (2) Osteoporosis,

(3) previous back surgery, (4) genitourinary disorders, (5) fracture, (6) infection (7) malignancy that may results in
lower limb pain similar to that of radiculopathy, (8) any psychological factors that may interfere with treatment delivery
or outcome measures such as phobias and depression, (9) if patients did not attend three consecutive or interrupted
physiotherapy sessions, (10) take any medications known to affect pain level. An informed consent was obtained from

patients prior to training.

Treatment procedures: The patients were randomly distributed into two equal groups: Group (A or controi) and group

(B or experimental). For both groups, treatment was given 3 times/week, every other day, for a total of 15 sessions (5
weeks) 45min time of session. Both groups received physiotherapy program includes: manual therapy (Thoracic
mobilization for the hypomobility region), strengthening exercises for trunk muscles (Static abdominal exercises,
Abdominal contraction exercises, Abdominal contraction exercises with raising both shoulder and Bridging exercises)
and stretching exercises for back, hamstring and iliopsoas muscles. The experimental group received, in addition to
that, lumber core stabilization exercises which includes: Abdominal holiowing exercise, Q_uadruped abdominal
hollowing exercise, Unilateral abduction exercise, Unilateral knee raise exercise, Bilateral knee raise exercise, Unilateral
heel slide exercise, Bilateral heel slide exercise(5 repetitions, 3 sets).”>** Stabilizer Pressure Biofeedback was used in
lumbar stabilization exercises, which measures the pressure changes in an inflatable trisectional cushion and assists in

controiling spine movements though the exercises.13,22,23

Clinical tests: All 30 patients underwent an objective assessment at baseline (pre) and after 15 sessions at the end of the
treatment (post). The primary outcome measures were back pain as quantified by the Visual Analogue Scale (VAS),
back range of motion as quantified by Back Range Of Motion (BROM) device* (Figure 1) and back dysfunction as
quantified by the Oswestry Disability Index (ODI).
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Figure 1:Back range of motion (BROM) device: It consists of
two plastic units: an inclinometer for measuring pelvic
inclination and sagittai piane motion and a combination

gravity goniometer/ compass for side bending and rotational

!
:
\

motions respectively

Data analysis: SPSS version 21.0 was used for statistical
analysis. All data are presented as means + standard deviations as well as mean difference between baseline and post-
treatment values (improvement percent). Demographic data were compared using the unpaired t-test. The paired t-test
was used to compare pre»treatment and post»treatment results within each group, and the unpaired ttest was used to
compare the means between the experimentai and control groups for each of the variables assessed. Significant difference

was set at p<0.05 for all analyses.

RESULTS

A. Demographic data of patients in divided: A total of 30 male and female patients were recruited. Patients were
randomly assigned into two groups; (1) Group A (control) consisted of 15 patients with a mean age of 49.47 (+ 5.21)
years and (2) Group B (experimental) consisted of 15 patients with a mean age of 50.20 (+5.75) years. Unpaired t-test
revealed no statistical significant difference between groups at baseline with regard to age, body weight and body mass

index among the subjects in the two groups (p<0.05)

& Assessments: Regarding pre and post treatment differences within each group, Paired t-test revealed that there
was a highly statistical significant difference regarding VAS, ODI and back flexion and extension ROM results within
each group. Comparing the results of VAS, ODI and back flexion and extension ROM between the two groups at
baseline, unpaired t-test showed no statistical significant difference. However, post treatment results revealed a highly
statistical significant difference regarding all parameters except extension ROM that no statistical significant difference

between groups was found (Tables 1 and 2).

Table 1 Mean values of variables (mean + SD)

Pre-treatment Post-treatment
Variables
Control Exp. Control Exp.
Vas 8.42+0.9 7.77£1.09 3.42+0.99 1.69+0.75
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ODI 57.83+5.1 56.15+6.05 38.67+4.42 31.31+2.56
Flex. ROM 44.25+4.07 44.15£3.6 49+3.74 54.15£2.76
Ext. ROM 20.33+2.84 19.69+1.11 24.83+2.76 28.85+7.12

Extension range of motion.

VAS: Visual Analog Scale, ODI: Oswestry Disability Index, Flex. ROM: Flexion range of motion, Ext. ROM:

Table 2 Data summary of Variables

Control group Experimental group Pre-treatment Post-treatment
P- % of % of
t-test t-test P-value t-test | P-value t-test P-value
value Improv. Improv.
Vas 18.166 0.000* | 59.38 15.204 0.000* 78.25 1.609 0.121 NS | 4.912 0.000*
ODI 20.301 0.000* | 33.13 17.302 0.000* 44.24 0.747 0.463 NS | 5.147 0.000*
Flex.
-8.824 0.000* 10.73 -13.022 0.000* 22.65 0.063 0.951 NS | -3.939 0.001*
ROM
Ext. 0.081
-8.074 0.000* | 22.13 -4.931 0.000* 46.52 0.755 0.458 NS | -1.828
ROM NS

* = Statistical significant difference(P=<0.05), NS = Not Statistical significant difference (P=>0.05).

DISCUSSION

The current study aimed to evaluate the efficacy of a specific core stabilization program on pain level, functional

performance and lumbar joint range of motion for patient with spinal instability (spondylolysis or spondylolisthesis).

A convenient sample consisted of thirty adult patients at 6 to 24 months of spinal instability were selected to underwent

5-week treatment comparing the conventional physiotherapy and core stabilization program to only conventional

physiotherapy. The subjects were assessed using VAS, ODI and BROM device. At baseline, there were no significant

differences in the mean values of age, body weight and body mass index among the subjects in the two groups (p<0.05).

This indicates that the selection of the subjects in the two groups was homogenous.

|
okl /Al e 5 i) A ) Al

153



Furthermore, there were no differences (P<0.05) between groups on the dependent variables of pain, functional disability
and back ROM (flexion and extension) at baseline. Patients in the experimental group (B) demonstrated posttreatment
statistical significant improvement (P<0.01) in pain intensity, self reported functional disabilities and flexion and

extension range of motion compared to pre-treatment values. This was true even for the control group.

In this study, it was hypothesized that there would be significant difference within and between groups in decreasing
back pain severity, functional disability and back ROM. Based on our results, within group results for both training
groups were consistent with this hypothesise. In contrast, between group results revealed that the core stabilization
program (group B) was superior to only conventional physiotherapy (group A) regarding all parameters except
extension BROM.

Our results are consistent with the relation between the proper activation of the core muscles and chronic LBP as a
result of spondylolysis and spondylolisthesis.”® From the perspective of literature, core stabilization regimen is effective
in Preventing and improving LBP, but the superiority of this program is still questionable.w Based on that, the literature
supports the within experimental group results as in our study.Moreover, previous studies®?® reported that
physiotherapy treatment includes preferably lumbar stability exercises might provide significant improvement for the

lower abdominal, lumbar muscles, hamstrings, and hip flexors.

A significant reduction in pain and disability was reported in a randomized controlled trial within the conventional
physiotherapy group and core stabilisation group. However, the comparison between groups revealed that both
treatments have the same effect on chronic low back pain patients in terms of pain levels and disability.*” O’Sullivan et
al." conducted a study to compare between lumbar stabilization and traditional exercises on 44 patients suffering from
chronic spondylolisthesis and spondylolysis. They found that the lumbar stabilization training was more effective in
reducing pain and functional disability at 30-month follow»up than general exercises, however the range of motion was
not improved in both groups. It was concluded that in symptomatic spondylolysis and spondylolisthesis, the
neuromuscular system might be trained to compensate and provide dynamic stability to the spine during the

demands of daily living.”®

The results of the current study agree with Ferreira et al.,? who reported that specific core stabilization program reduced
pain and disability in chronic low back pain and it can be helpful in the treatment of acute low back pain by reducing
recurrence rate.” This could be explained by that the primary goal of core stabilization regimen is to strengthen, identify
the faulty movement pattern and enhance the motor relearning of the core musculature which also responsible of the

dynamic stability of the spine.”

Individuals with chronic low back pain take more advantage of the segmental stabilization program than superficial
strengthening of abdominal and trunk muscles regarding pain, functional disability, and activation of the transversus

abdominis (TrA) muscle. In addition, superficial strengthening did not enhance the activation of TrA muscle.®
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The current study measured lumbar ROM after intervention, and the angles of flexion in the experimentai group
increased significantiy compared with those before treatment and with the control group values. These conclusions are
supported by evidence from other texts, those reported that flexion lumbar ROM was increased significantly after the
application of core stabilization exercises for chronic LBP patients and when compared to regular care.’"3* The result
of this RCT showed significant improvement in extension ROM in Both groups, but it was not statistical significant
when the comparison was between groups. However, Shivalika et al.>® summarized that core stabilization exercises aiong

with physiotherapy are better than only physiotherapy in increasing flexion and extension lumbar ROM.

Several possible reasons may explain the improvement in the core stabilization group. First, core stability exercises were
proven to stimulate muscles proprioception, balance and dynamic stabiiity. Second, the significant reduction of back

pain could contribute positively in reducing fear of movement and disability and increasing lumbar ROM.

We acknowledge some limitations in this study. Assessment considered only the short-term effect and did not evaluate
the iong»term effects, which may be heipfui to detect which of these treatment approaches have iong»term effects on
pain and function. Also, the objective measures such as nerve conduction velocity studies or somatosensory evoked
potentiais were not used in the assessment. The lack of blind assessors compromises the quality of this clinical trial.
Last, the sample size was limited by availability of patients that meet our inclusion and exclusion criteria within the
specified time frame to conduct this study. Further studies are required to determine correlation between VAS and ODI
in spinai instabiiity. Another study should be done on different causes of spinal instabiiity. Other parameters should be

evaluated in further studies. Last, A similar study should be done on a 1arge sampie of popuiation.
CONCLUSION

Combined core stabilization exercises with selected physiotherapy program are recommended in reducing pain,
improving the functional disability and lumbar mobility in patients with spinal instability, as a result of spondylolysis
or spondylolisthesis. More high quality trials are still needed to increase the generalisability of the results and highlight

other parameters.

RECOMMENDATIONS
The result of this study has indicated a need to consider the following recommendations:

1-  Further study are required to determine correlation between VAS and ODI in spinal instability or spondylolysis

or spondylolythesis .

2-  Another study should be done on different causes of spinal in stability.
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3-  Other parameters should be evaluated in further studies ( For example : Assessment of physical performance )
4- A similar study should be done on large sample of population .
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