LUMBAR PROTECTIVE MECE

13

ANISM

Vicky L. Saliba
Gregory S. Johnson

The primary goal of physical therapists who
evaluate and treat patients presenting with
lumbar pain is to help the patients to respon-
sibly manage their back dysfunction and pre-
vent future recurrence (1-6). Back pain can be
directly correlated to a pathological state, such
as nerve impingement, joint degeneration, fo-
raminal stenosis, disc disease or segmental in-
stability; or, the pain can remain undiagnosed
despite exhaustive testing (7-10). In either sit-
uation, the physical therapist is to identify the
biomechanical and neuromuscular dysfunc-
tions related to the exacerbation and perpetua-
tion of the symptoms and the degenerative pro-
cess. These dysfunctions may include poor
posture and body mechanics, poor muscular re-
sponsiveness and strength, and limited flexibil-
ity of soft tissue and articular structures (1, 2,
6, 10-19). Once these dysfunctions are identi-
fied and measured, the treatment program is
designed to assist the patient in achieving ad-
equate flexibility, strength, responsiveness, and
coordination to learn the postures and move-
ments that will control symptoms and retard
the degenerative process (1, 2, 9, 13, 20). Pri-
mary components of the treatment program
are back education and training (3, 4, 6, 21-
27).

Back education and training are founded on
the premise that the lumbar spine is less trau-
matized when the patient utilizes an efficient
alignment (4, 28, 29), has an effective base of
support, and exhibits an inherent ability to
brace or stabilize the lumbar spine during
loaded or repetitive activities (3, 13, 20, 30, 31).
This inherent mechanism of stabilization,
whether reflex or volitional, we call the lumbar
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protective mechanism (LPM) (3, 32). This chap-
ter presents an evaluation and treatment pro-
cess in which the therapist identifies, assesses,
and retrains this protective mechanism.

The initial step in a back education and
training program is to identify a mechanical
correlation to the patient’s subjective com-
plaint (7, 10). This requires a complete history
and subjective and functional evaluation (7, 8,
10, 33, 34). The functional evaluation includes
an analysis of the patient’s range of motion,
strength, endurance, habitual postures, pre-
senting body mechanics, and functional capac-
ity during tasks such as lifting (21, 22, 26, 28,
35). Specifically, the therapist identifies the pa-
tient’s ability to assume a balanced alignment
and to maintain this alignment during the
tested activities of daily living.

ALIGNMENT

An analysis of the vertical relationship of the
structures of the spine provides an initial
source of information with regard to the pa-
tient’'s habitual postures and movement pat-
terns (5, 10, 28). Efficient alignment allows for
equal weight distribution through the spine,
therefore transferring the weight of the upper
body and any object carried, pushed, or pulled
directly to the base of support. Observation of
the patient during functional tasks such as sit-
ting, standing, lifting, carrying objects, pushing
and pulling, coming to standing, and returning
to sitting reveals the patient’s position and use
of the cervical, thoracic, and lumbar spines.
The therapist assesses as well the segmental re-
lationship of these three spinal segments and
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any changes that occur during functional activ-
ities.

An important objective assessment of the
patient’s vertical alignment is the vertical com-
pression test (3, 32). This test provides the
therapist and patient kinesthetic feedback as to
how weight is transferred through the spine to
the base of support. The patient is asked
to stand in a comfortable, natural stance. The
therapist then applies vertical pressure through
the shoulders feeling for any give or buckling in
the spine (Fig. 13.1). During the procedure, the
patient is asked to relate any increase or repro-
duction of symptoms. In the presence of pos-
tural deviations, the therapist usually feels an
instability at the level of dysfunction and the
patient often reports pressure or pain from the
vertical compression in the same area.

The vertical compression test, when used
correctly, can help the patient recognize exist-
ing postural deviations and their functional
and symptomatic effects. Deviations such as an
increased lumbar lordosis, posterior angulation
of the thoracic spine, anterior shear of the pel-
vis or regions of instability (36-38), prevent ef-
ficient weight transfer through the spine. When
the natural segmental relationship of the three
spinal curves is interrupted, the spine no longer
efficiently transfers the weight to the pelvis, but
concentrates the force of the vertical loading at
the biomechanically altered segment. This con-

Figure 13.1. The vertical compression test.

centration of force appears to facilitate a pro-
gressive breakdown of the structural and neu-
romuscular stability at those segments (13, 38).
We suggest that the presence of such dysfunec-
tions also inhibits the trunk muscles’ natural
tendency to stabilize the lumbar spine in a mid-
range or neutral position during repetitive,
loaded, or stressful activities.

LUMBAR PROTECTIVE MECHANISM

Training the patient to maintain the lumbar
spine in a balanced alignment during stressful
activities is a primary component of the spinal
rehabilitation program (3, 13, 20, 30, 31). Before
education and training, the therapist must
evaluate the reflex or volitional responsiveness,
and strength and endurance of the intrinsic and
extrinsic trunk muscles necessary to stabilize
the lumbar spine in response to external force.
The lumbar protective mechanism protects the
spine both by holding the individual vertebrae
stable in relation to each other and maintaining
an efficient alignment and segmental relation-
ship of the thoracic, lumbar, and pelvic regions
(31, 32).

An assessment of the patient in various pos-
tures and movements identifies the compo-
nents that need to be addressed during educa-
tion and training. The following evaluation
procedures are primarily influenced by the
principle of proprioceptive neuromuscular facil-
itation (PNF) (39, 40). Specificially, manual
contact, resistance, approximation, and diago-
nal patterns provide a framework for consistent
testing.

Primary assessment of the LPM is per-
formed with the patient standing. The therapist
applies appropriate manual resistance to the
patient’s shoulders or other regions of the body
in anterior, posterior, rotational and diagonal
directions (Figs. 13.2 and 13.3). Initially, no in-
structions are given, so that the patient’s nat-
ural responsiveness can be assessed, If there is
a delayed or diminished response, the patient is
instructed to maintain a stable position against
the therapist’s resistance. Once a response is
elicited, the strength and endurance of the
LLPM is assessed by increasing and maintaining
resistance (3).

The functional effect of the patient’s avail-
able responsiveness, strength, and endurance is
clarified by further testing. The patient is asked
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Figure 13.2. Testing the lumbar protective mech-
anism in standing with straight anterior-posterior re-
sistance.

to perform several movements while sitting and
standing as well as lifting and push-pull activ-
ities (Figs. 13.4, 13.5, 13.6). In each movement,
the patient is observed to determine if the spine
is positioned and stabilized in a balanced align-
ment, allowing the work to take place in the
hips, legs, ankles, and upper extremities (3, 30,
41).

EDUCATION AND TRAINING OF
ALIGNMENT AND STABILIZATION

To educate a patient is to influence the pa-
tient’s thought process by altering knowledge
base and kinesthetic awareness so as to expand
the options for decision making. Education of
the spinal patient also involves the identifica-
tion of existing patterns and instruction di-
rected at helping the patient to replace these
patterns with more efficient ones. This process
can be considered successful only if the infor-
mation imparted is learned by the patient. The
patient should be able to exhibit a balanced
alignment, stabilization, and efficient body me-
chanics in any given activity of daily living.
This learning process requires repetition and
positive feedback (40, 42).

The techniques used to educate and train a
patient can vary widely. However, if the goal is
to influence the patient’s kinesthetic aware-
ness, the principles of PNF provide a clinically
proven framework for enhancing neuromuscu-

Figure 13.3. Testing the lumbar protective mech-
anism in standing with diagonal resistance. Note: the
patient can be in either a bilateral stance or a strad-
dled stance.

lar facilitation and reeducation (39, 40). Man-
ual contact, appropriate resistance, visual cues,
verbal feedback, traction, and approximation
all facilitate a specific response from the pa-
tient. This specific response is important in
training posture and movement, as well as in

Figure 13.4. Testing the lumbar protective mech-
anism in active sitting. The patient is observed to de-
termine if the spine is positioned and maintained in
a balanced alignment.
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Testing the lumbar protective mech-
anism In active standing or bending. The patient is
observed to determine if the spine is positioned and
maintained in a balanced alignment.

Figure 13.5.

teaching exercise. Each time a new exercise is
given, the patient is manually guided through
the exercise using the PNF principles. This en-
sures the appropriate recruitment of muscles
and prevents substitution and compensation.
This response is then learned through repeti-
tive exercises and activities that require the pa-
tient to maintain the newly learned posture or
movement (3, 39, 40).

The circumstances that influence the pres-
ence and effectiveness of the lumbar protective
mechanism are a naturally balanced alignment,
utilization of appropriate principles of body
mechanics, and well-conditioned musculature

(3).

Alignment and Body Mechanics

Factors that inhibit the assumption of a natu-
rally balanced alignment include existing pos-
ture patterns and structural limitations such as
decreased soft tissue and articular mobility (11,
32, 43, 44). The therapist, utilizing visual, ver-
bal, and manual techniques of PNF facilitates
the patient to correct any nonstructural pos-
tural deviations identified in the evaluation and
assume a more balanced alignment. This pro-
cess of retraining through awareness highlights
for the therapist the structural deviations that
must be addressed with soft tissue (5, 32, 45,
46) and joint mobilization (7, 33, 34, 47, 48) and

Figure 13.6. Testing the lumbar protective mech-
anism during resisted activities. The patient is ob-
served and monitored through kinesthetic feedback to
determine if the spine is positioned and maintained
in a balanced alignment as well as to determine the
patient’s muscular responsiveness and recruitment.

PNF stretching techniques (39, 40, 46). These
restrictions can include soft tissue restrictions
in the scalenes, iliopsoas, pectorals, and ham-
strings, and limited spine and rib mobility that
prevent the assumption of a completely bal-
anced alignment.

Once a more balanced alignment is achieved,
the vertical compression test is repeated, noting
any improvements in weight transference and
pain. If there is any noted improvement, the
therapist then retests the LPM to reassess the
patient’s responsiveness, strength, or endur-
ance. Clinically, most patients demonstrate an
improved LPM when there is an improvement
in alignment (3, 32). For this reason, we suggest
that the initial step of the actual education and
training process be directed at any identified
postural deviations. This i1s coupled with the
training of the following four basic body me-
chanic principles (3):

1. Base of support;

2, Utilization of proper axis of motion;
3. Weight shift or momentum;

4. Weight acceptance or balance.

These basic principles, when applied to body
mechanics and exercise, enhance the mainte-
nance of an efficient alignment and facilitate
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the action of the lumbar protective mechanism.
These principles also provide a foundation from
which the patient can begin to solve problems
and take on an active role of self-responsibility
(9, 13, 23, 24, 49).

Exercise

The development of well-conditioned muscula-
ture involves a program that consists of relax-
ation, flexibility (3, 11, 13, 43, 44, 50-53), sta-
bilization (3, 13, 30), and strengthening exercise
(3, 11, 13, 14, 20, 30, 44, 54, 55). This program
1s designed specifically to improve dysfunctions
identified in the initial objective and functional
evaluation and enhance the structural changes
facilitated with manual techniques. Initially,
the patient’s strength and flexibility are rated
and measured (1, 17, 20, 43). These data assist
the therapist in establishing parameters for de-
veloping the exercise program and allow for ac-
curate assessment of any gains or improve-
ments. Equally important, any deviations in
strength and flexibility that can be mechani-
cally correlated to the patient’s pain further
emphasize the patient’s role in rehabilitation.
The relaxation and flexibility exercises ad-
dress those limitations that restrict the patient
from assuming a more balanced alignment,
using the proper axes of motion, and recruiting
maximal strength response from key muscle
groups (Fig. 13.7) (11, 12, 20, 31, 56-59). These

Figure 13.7. The hamstrings muscle group can be
stretched in supine position with resistance applied
to the hip extensors during an active contraction of
the quadriceps at the patient’s end range of motion.

exercises are initially performed three or four
times a day to gain a rapid improvement and
then tapered to four or five times a week.

While efficient function of the lumbar pro-
tective mechanism depends on alignment and
proper body mechanics, the most critical factor
influencing this mechanism is the available re-
sponsiveness and strength of the lower trunk
muscles (3, 11, 12, 31, 54, 57). The patient’s
ability to brace or selectively recruit the intrin-
sic and extrinsic muscles necessary to stabilize
the lumbar spine is initially assessed in the su-
pine hook lying position. The therapist gently
applies pressure to the anterior and lateral
walls of the trunk and asks the patient to tense
muscles or press out against the pressure. If a
diminished or inefficient response is ohserved
and palpated, the patient is immediately
trained in bracing exercises (3, 32, 49). To per-
form these exercises, the patient locates the
specific area of diminished response, presses
his fingers deep into the soft tissue, and at-
tempts to push the fingers out using the trunk
muscles. This process is enhanced with the
added facilitation of resisted hip flexion as il-
lustrated in Figure 13.8. The patient is also in-
structed to maintain the response to develop
endurance within these muscle groups.

Once the patient demonstrates the ability to
produce and maintain an efficient bracing con-
traction, the program then incorporates pro-
gressive stabilization exercises (3, 13, 30). This
progression is designed to improve the strength
and endurance of the abdominal and lower
trunk muscles during both open kinetic and
closed kinetic activities (Figs. 13.9 and 13.10).

Figure 13.8. Finger-tip pressure and resisted hip
flexion enhance the responsiveness and strength of
the trunk muscles’ ability to brace.
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Figure 13.9. Superimposed extremity movement
during bracing further enhances the strength and en-
durance of the muscles that stabilize the lumbar
spine. The fingers can remain in the area of greatest
weakness to facilitate the maintenance of the bracing
contraction.

This exercise program progresses to include the
addition of weights to the extremities as well as
graded external force to the trunk during weight
shift and movement over fixed distal extremi-
ties. This resistance 1s facilitated with the use
of pulleys or a sports cord. This resistance, ap-
plied to functional activities, ensures the carry-
over of the improved strength and stabilization
to activities of daily living. It is this phase of
training that becomes specific to the patient’s
work, home, or recreational activities.

The responsiveness of the LPM is retrained
to 1ts maximum potential as the patient’s sta-
bilization strength and endurance improves.
This quick adjustment (39) or balancing com-
ponent is challenged with such activities as
medicine ball tosses, two-person resisted push-
pull exercises, selective Swedish ball exercises,
and the use of equipment which varies the base
of support such as the profitter or circular bal-
ance board.

In conjunction with the stabilization exer-
cises, the patient is placed on a general
strengthening program to address any weakness
identified in the key muscle groups of the trunk
and extremities (3, 6, 11, 13, 14, 20, 30, 43, 44,
54), These exercises are prescribed to achieve
two primary goals. First, the patient exercises
the trunk and extremities while maintaining a
balanced, pain-free position of the trunk, pro-
moting the use of the LPM during loaded and
repetitive activities. Examples include repeated
squats incorporating forward bending at the
hips and resisted lifting patterns with the upper
extremities. Second, the patient facilitates gen-
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Figure 13.10. Bridging with leg extension while
bracing places a greater demand on the trunk stabi-
lizers.

eral strength and coordination of the trunk
muscles through controlled concentric and ec-
centric movement of the spine, as with progres-
sive controlled rotation of the lower trunk (50,
3, 60).

Throughout the rehabilitation program, ex-
ercises are continuously modified to meet the
patient’s progressive needs. At all times, the ex-
ercise program should be directed at improve-
ment in specific functional tasks. In addition,
the length and intensity of the exercise program
should correlate with the patient’s lifestyle and

work, home, and recreational demands (Fig.
13.11).

Figure 13.11. During lower trunk rotation, the pa-
tient is manually assisted performing movement with
proper sequencing and coordination.
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SUMMARY

The fundamental premise of back education
and training is the maintenance of a balanced,
pain-free alignment of the lumbar spine during
repetitive, loaded, or resisted activities while al-
lowing the movement and work to take place in
the hips, legs, ankles, and upper extremities.
This is accomplished through dynamic stabili-
zation of the intrinsic and extrinsic trunk mus-
cles (LPM) and utilization of other key muscle
ogroups. The goal is to retrain dynamic move-
ment that allows a fluid transfer of weight and
force throughout the movement, not allowing
the weight or force to become fixed in the lum-
bar spine. This requires the education and
training of posture and movement as well as the
tacilitation of a responsive and strong lumbar
protective mechanism and overall flexibility,
strength, endurance, and coordination through
exercise.
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