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Abstract

The lumbar spinal stenosis (LSS) is a syndrome with a wide economic and so-
cial impact on the adult population. It is a particular form of narrowing of the
lumbar vertebral canal or the intervertebral foramina which can compress the
neural and vascular elements in the lumbar spine. It is a degenerative process
which predominantly affects the geriatric population. The increase of the life
expectancy has increased the health needs of this target of population. The
(LSS) is a syndrome that can manifest itself with lower back pain and pain to
the inferior limbs, and functional disabilities which affects mobility and motor
skills. Given the complexity of the clinical presentation, an accurate clinical-
functional evaluation is needed that includes: The combination of clinical
signs from the patient’s history, a physical evaluation and diagnostic imaging,
excluding possible red flags. In this respect, the use of Rehabilitative Ultra-
sound Imaging (RUSI) might be useful in the evaluation and treatment
process, enhancing the effectiveness and documenting the benefits of it. The
aim of this work is to propose an integrated evidence-based approach that
may be useful for improving the quality of life of LSS patients.
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1. Introduction

The lumbar spinal stenosis (LSS) is a syndrome with a wide economic and social
impact on the adult population [1]. LSS is caused by a gradual narrowing of the
spinal canal or the intervertebral foramina which can compress the neural and
vascular elements in the lumbar spine [2] [3] [4]. It is a degenerative process
with predominantly affects the geriatric populations. With an aging population
and unsustainable healthcare costs, there is an associated rise in the prevalence
of degenerative spinal disorders as LSS [5] [6]. The LSS syndrome can manifest
itself with low back pain and pain to the inferior limbs, and functional disabili-
ties which affects mobility and motor skills in the entire lower quadrant [7].
Given the complexity of the clinical presentation, an accurate clinical-functional
evaluation is needed that includes: the combination of clinical signs from the pa-
tient’s history, a physical evaluation and a diagnostic imaging, excluding possible
red flags [8] [9] [10] [11] [12]. Currently, the intervention of surgical decom-
pression, together with the epidural injection of steroids are considered natural
treatment of the stenosis as reported by different publications [13]. Nevertheless,
clinical experience has pointed out that many patients could also improve
his/her own condition avoiding it. The purpose of this work is to analyze a range
of evidence-based treatment options in order to identify an integrated conserva-
tive management that may improve quality of life by relieving pain in LSS pa-

tient.

2. Integrated Conservative Management Hypothesis

The range of evidence-based treatment options for LSS patients includes: several
manual techniques that include both thrust and non-thrust manipulation/mobi-
lization, therapeutic exercise, use of biofeedback known as RUSI, educational
intervention to the patient and a program of walking re-education [14] [15],
(Figure 1). This type of intervention guarantees low risks for the patient and is
the first alternative to surgical treatment [16]. Furthermore, the essential concept
underlying LSS management is that should be treated all body parts involved in
walking Ze. the chest, pelvis, hips and lower limbs.

—

Manual Therapy Therapeutic Exercise

Biofeedback
RUSI

Figure 1. LSS integrated conservative management.
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Successful results were reported with manual techniques described as follows:
flexion-distraction manipulations, sidelying lumbar rotation thrust, posterior-
to-anterior mobilizations, sidelying translatoric side bending manipulations,
thoracic thrusts, neural mobilizations (Figure 2).

The therapeutic exercise represents a relevant component of the treatment
protocol of patients with LSS. Together manual therapy, the fundamental objec-
tive of therapeutic exercise prescription is to improve overall fitness and func-
tion through the increase of available cross-sectional area of the spinal canal,
supporting vascular changes and self-management. The physiotherapist must
have a cluster of exercises to use for specific patients. It may include exercises for
the mobility of the lumbar spine and the hip, exercises of lumbar bending and
rotation, spinal flexibility exercises recommended to the patients Ze thoracic
extension self-mobilization or stretching exercises and lumbar rotation exercise

(Figure 3). Finally, exercises for muscles of the hips and the abdomen. In fact,

o
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Sidelying rotational lumbar mobilization

‘\

Supin hip distraction manipulation Prone hip posterior-anterior mobilization

N

' ;":.,’.’ | - o

Supine hip inferior glide mobilization Prone thoracic manipulation
—_—

Timetable of Treatment Administration
* For six weeks
» Two times/week
* For twelve treatment sessions
* Promotion to walk three times to week

Figure 2. Manual therapy techniques for LSS.
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core strengthening/stabilization is one of the most useful treatment program for

low back pain and it may benefit from the use of biofeedback.
The treatment with biofeedback is called RUSI (Figure 4). The use of RUSI in
the clinical practice is recommended for understand the relationships between

motor control and muscular functionality, to enhance the performance by in-

creasing the feedback and to document the benefits of a specific therapeutic ap-

proach [17]. It includes a program of core strengthening/stabilization [18]. It is

expected that core exercises will attempt to allow the patient to control pelvic

position and motion to minimize symptoms while standing and walking. There

are evidences in literature that a dysfunction of the transversus abdominis (TrA)

Single Knee to chest

Double Knee to chest

Lumbar rotation stretch

Thoracic extension self-mobilisation

Rectus femoris self-stretch
lliopsoas self-stretch
Lower abdominal strengthening exercise

Hip abduction strengthening exercise

Figure 3. Therapeutic exercise program.

ABDOMINAL DRAWING-IN MANOEUVRE
(ADIM)
1. ON FOUR LEGS

2. SEATED POSITION
3. SUPINE

ACTIVE STRAIGHT-LEG RAISE

CONTROLATERAL ARM RAISE MANOEUVRE

Timetable of Treatment Administration

For eight weeks
Two times/week
For sixteen treatment sessions

Timetable of Treatment Administration

- Two times/week for eight weeks
- For sixteen treatment sessions
- Each session lasts about forty minutes

Figure 4. Biofeedback (RUSI) protocol.
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and multifidus muscle (MF) both are the key of the impairment in the patients
with low back pain because it would compromise the spines stability. The exer-
cise used for the recruitment of transversus and multifidus (muscles involved in
lumbar stabilization) are: Abdominal drawing-in maneuver, active straight-leg
raise and contralateral arm raise maneuver [19] [20] [21]. Before beginning with
the exercise, in addition to the instructions, the physiotherapist shows to the pa-
tient the action of the muscles involved through ultrasound imaging; the evi-
dences report that 5 minutes of biofeedback is the correct time to optimize per-

formance [22].

3. Discussion

Lumbar spine pain is characterized by the delayed contraction of the transversus
muscle and lower increase of the muscular abdomen volume; the multifidus
muscle shows similar functional deficits and morphological changes, all of this
represents important clinical evidence [23]. The ultrasound imaging in rehabili-
tation, called RUSI, is defined as: “a procedure used by the physiotherapist to
appraise the muscle and the relative morphology of the soft tissues and the func-
tionality during the physical exercise and the activities”. The RUSI is used as
support to the application of therapeutic interventions finalized to improve the
neuromuscular functionality. This helps to guarantee a feedback to both the pa-
tient and the physiotherapist for improving clinical outcomes. The high presence
of anatomic lumbar spinal stenosis on imaging in asymptomatic older people
makes this syndrome a complex condition to diagnose and treat. Many of the
treatments lack strong evidences and, given the complexity and heterogeneity of

the situation, an integrated and shared approach is needed [24].

4. Conclusion

According to the Evidence Based Medicine, the rehabilitative approach to LSS
based on the integrated use of different techniques is that with a best evaluation
of the results (Outcome) in terms of pain reduction and improvement of the
quality of life. However, further studies are needed in order to validate the stan-
dardized diagnostic procedure and the rehabilitation program; keeping in mind
that, in this context, a part of the treatment can also be performed with the aid of

the RUSI, improving the performances and helping the physiotherapist job.
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