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Abstract: Proprioceptive Neuromuscular Facilitation (PNF) is a dynamic manual approach to the
evaluation and treatment of the neuromusculoskeletal system. This treatment approach has broad
application for patients with both neurological and orthopedic problems. The authors have devel-
oped a systematic protocol using the philosophy and procedures of PNF integrated with other
manual therapy procedures for the care of lumbar instabilities. This article will present the his-
tory, philosophy, basic principles, and procedures of PNF and their use in the treatment of tumbar

spine instabilities.
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NF was developed by Herman Kabat, MD*2 and Mar-
P garet Knott, PT,* during the 1940s and early 1950s.
Initially the approach was developed as a method to treat
patients with neurological dysfunctions. Kabat explored
the literature to find basic neurophysiologic principles
that could serve as the foundation for a more dynamic and
functional approach to patient care. As cited by Knott and
Voss*and Voss®, he studied researchers such as Sherrington,
Gellhorn, Coghili, Gesell, Hellebrandt, and others. These
authors reported that resistance, stretch reflexes, irradia-
tion, and other proprioceptive inputs could influence a
muscle response. Stimulated by his findings, Kabat re-
searched the work of Sister Elizabeth Kenny who, accord-
ing to Knapp®, was successfully using manual resistance
and neurophysiological principles to facilitate active functional
movement in patients with poliomyelitis.

Kabat, a physician who enjoyed treating patients using
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manual techinques, began to put into action the knowl-
edge he had acquired through research, along with the
clinical knowledge gained from studying the Kenny ap-
proach. His goal was to meet the needs of patient’s with
neurological disorders by focusing on the reeducation of
the patients’ developmental postures and movements. Kabat?
believed this approach would help patients achieve more
efficient function and independence.

Over time, this new approach, later called PNF, evolved
in its specificity and application for other patient popu-
lations. When Knott began to work with Kabat in the
mid-1940s, they focused on using these concepts for the
facilitation of efficient motor recruitment patterns. This
commitment towards developing specificity through fa-
cilitation laid the groundwork for the effectiveness of PNF
as a broadly applicable manual therapy approach. Dur-
ing this time period, the PNF patterns of facilitation were
developed.

Regardless of the underlying pathology, evaluation
and treatment of structural and neuromuscular dysfunctions
depends on specific motor recruitment and control. The
PNF approach offers the trained clinician tools to evalu-
ate quickly and effectively both neuromuscular control
and structural components. It builds on the concept that
motor recruitment may be enhanced through appropri-
ate use of reflexes and proprioceptive input. PNF con-
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tinues to evolve through clinical experience and scien-
tific advances, but the initial concepts and principles de-
veloped by Kabat and Knott remain the same. From these
original concepts, scientific advances and clinical expe-
rience have assisted in developing an organized approach
for the care and management of spinal instabilities.

Functional and Neuromussular

Approach to Spinal Problems

A primary goal of the PNF approach is to facilitate
an optimal structural and neuromuscular state, PNF applies
neurophysiological principles of the sensorimotor sys-
tem to manual evaluation and treatment of neuromus-
cular skeletal dysfunctions. The approach provides the
therapist with an efficient means for evaluating and treating
structural and neuromuscular dysfunctions® #5758,

Structural dysfunctions (myofascial and articular

hypermobilities and hypomobilities} affect the body's

capacity to assume and perform optimal postures and
motions. Structural dysfunctions are often are asso-

ciated with the presenting symptoms* *1!,

Neuromuscular dysfunctions (inability to coordinate

and efficiently perform purposeful movements) cause

repetitive, abnormal, and stressful usage of the ar-
ticular and myofascial system, often precipitating

structural dysfunctions and symptoms? 1214,

By emphasizing the treatment of dysfunctions, PNF
assists in reducing symptoms, improving the distribu-
tion of forces through the symptomatic region, and re-
ducing the inherent functional stresses caused by poor
neuromuscular control*™'51%, The PNF method integrates
soft tissue mobilization and joint mobilization with neu-
romuscular reeducation, melding them into a dynamic
treatment approach. This multidimensional treatment
approach is called Functional Mobilization®'51%,

Improvements in medical evaluation of spinal prob-
lems through innovative imaging techniques and injec-
tions have assisted in establishing diagnoses, whereas new
surgical procedures have improved the prognosis of complex
spinal problems® 2131718 Congervative care clinicians and
researchers have begun to add functional and neuromuscular
assessments to the classical symptomatic and structural
approaches. Functional and neuromuscular approaches
expand upon the classical diagnostic evaluations®®. These
new approaches espouse basic philosophies that evalu-
ate the patients:

Habitual use of inefficient and stressful postures and

movements.

Dynamic strength, controlled stability, flexibility, and

coordination.

Specific muscle function within functional movement

patterns.

Existing environmental and personal factors.
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The foundation of these approaches is the recogni-
tion that there are chronic processes and activities that
contribute to the development of spinal symptoms and
pathology. Regardless of the specific diagnosis, the patient’s
habitual patterns of spinal usage and motor recruitment
need to be addressed as a component of a comprehensive
rehabilitation program’? 4 17. 202124,

Definition of Terms

Within the medical profession the terms hypermobility
and instabilities have often been interchanged. The fol-
lowing definitions from the literature describe the de-
generative progression from normal mobility to varying
degrees of hypermobility and clinical instability.

Hypermobility - A range of motion somewhat in excess
of the expected for the particular segment, given the
subject’s age, body type, and activity status. These joints
are essentially normal and “generally” do not give rise
to symptoms unless the ligamentous components, in-
cluding the outer annulus, have elongated to the ex-
tent that upon the assumption of a static posture, fur-
ther elongation triggers the nocioceptors, giving rise
to discomfort, necessitating another change in posture?,

Instabilities - Exists only when, during the perfor-
mance of an active motion, there is a sudden aberrant
motion, such as a visible slip, catch, or shaking of the
motion segment, or when there is a palpable difference
in the body position between standing and lying {e.g., an
unstable spondylolisthesis). These differences between
hypermobility and instability can and should be detected
during the physical therapy examination?.

Clinical instability - Segmental instability occurs when
an applied force produces displacement of part of a motion
segment exceeding that found in a normal spine®?$,

Lack of stability - The maintenance of stability of
the lumbar spine during movement requires the coordi-
nated actions of multiple motion segmenits; a lack of stability
may potentially occur at any lumbar segment in either
transitional or rotational movements, or both®.

Neutral zone concept - Panjabi defines segmental
instability as a decrease in the capacity of the stabiliz-
ing system of the spine to maintain the spinal neutral
zones within physiological limits so that there is no neu-
rological deficit, no major deformity, and no incapaci-
tating pain®,

The PNF and Functional Mobilization approaches
expand these mobility concepts through the functional
component of evaluation through manual resistance.
The therapist assesses the guality of neuromuscular re-
cruitment and control that exists in the tonic (stabiliz-
ing) and phasic {movement) muscles at the level of the
dysfunction. The most problematic instabilities involve
segments where there is insufficient muscle control to
stabilize and control movement in a coordinated and
pain free manner3-3,



PNF and Functional Mobilization Ten-Step Proto-

col for Lumbar Instabilites
The following ten-step protocol has been devel-

oped for the management of spinal and pelvic girdle
instabilities:

1. Conventional physical therapy orthopedic evalua-
tiong. 11v12-

2. Functional postural assessment tests - Vertical comn-
pression and elbow flexion tests!®!5,

3. Trunk responsiveness assessment - Lumbar protec-
tive mechanism?%1519,

4. Preparation of the surrounding myofascial compo-
nents'’,

5. Lumbar spine and pelvic girdle passive and active
intersegmental mobility for the identification of
hypermobilities and hypomobilities'!.

6. Neuromuscular control and segmental stability of the
hypermobile segments®?,

7. Trunk coordination through mass trunk and recip-
rocal patternsi®1516,

8. Weight bearing segmental and tumbo-pelvic girdle
stability!-12,

9. Back Education and Training - Teaching the patient
how to perform activities of daily living in the most
efficient and strain-reducing manner to protect the
unstable segment?®,

10. Exercise and rehabilitative program - A specific re-
habilitative exercise program designed to maintain
and gain mobility, stability, strength, and coordina-
tion of the affected region.

Before presenting an in-depth coverage of each pro-
tocol, an overview of the basic philosophies, principles,
and procedures of PNF is provided.

PNF Basic Philosophy

The philosophy of the PNF approach is based upon
the premise that “all humans have untapped existing
potential”. Therefore, the physical therapists role is to
identify dysfunctions, facilitate the patient’s optimal physical
capacity, and develop effective patient rapport**. An
important aspect of establishing rapport is to emphasize
the individual's physical, mental, emotional, and spiri-
tual strengths, rather than their deficits. Optimal re-
sults are best achieved by developing clear and attain-
able short and long-term goals. Based on these estab-
lished goals, the treatment program is specifically de-
signed to address the identified functional limitations and
personal needs.

The basic premise of treating orthopedic patients with
neuromuscular dysfunctions is to initially treat the in-
dividual components of dysfunctional complex motor skills.
This developmental approach emphasizes selective reedu-
cation of individual motor elements through developing
the foundational skills of trunk control, stability, and
coordinated mobility. Basic motor skills are progressed

and integrated into complex postures and movements such
as rolling, crawling, and gait. Each movement and posture
learned is reinforced through repetition in an appropriately
demanding and intense training program developing a base
line of strength and endurance. This rehabilitative program
may include manual treatment, a home exercise program,
group exercise classes, and/or a progressive gym program.
The programs intensity is graded to meet the patient’s specific
needs related to their daily activities®!518,

PNF Basic Principles

The basic principles of PNF are founded upon clini-
cal experience and sound neurophysiological and kine-
siological principlest 1%, Each principle is an essential
component of the approach and provides the basis for
developing consistency throughout the evaluation and
treatment process. The therapist uses these basic prin-
ciples to assess and enhance postural responses, move-
ment patterns, strength, and endurance.

Patient Position

Position the patient for comfort, optimal facilitation,
and accessibility to the dysfunctional region. The initial
consideration of the therapist includes use of appropri-
ate supports.

Manual Contacts

The psychological effect of manual contact is well
known*3%, The comment “you are the first one to really
touch me where it hurts” is frequently made after the
initial evaluation by a skilled manual therapist. The inherent
responsibility of a manual therapist is to maximize the
psychological benefit of touch, by establishing trust and
cooperation without facilitating dependency. The qual-
ity of touch influences the patient’s confidence and the
appropriateness of the motor response and relaxation.
Therefore, sensitivity and specificity should be employed
when applying a manual contact. The therapist should
be consistent and specific with all manual contacts to
allow for accurate evaluation, effective treatment, and
continuous reassessment.

On a physical level, appropriate manual contacts to
the skin and deeper receptors influence neuromuscular
responses™?. Through the use of appropriate and spe-
cific manual contacts, the therapist can influence and
enhance the direction, strength, and coordination of a
motor response. Appropriate manual contacts are ap-
plied to the skin surface on the side to which the move-
ment or stabilizing contraction is desired*'5%, Use of a
lumbrical grip is the most effective means of applying
appropriate manual contracts. This allows for a less
compressive grip, while still facilitating specific unidi-
rectional contact.
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Therapist Position and Body Mechanics

An essential aspect in applying appropriate manual
contacts is the therapist’s use of proper body position
and mechanics*!5, The therapist needs to position his or
her center of gravity and base of support in line with the
direction of motion being resisted. This position allows
the movement to occur either towards or away from the
therapist, so that weight transference and acceptance can
be coordinated and smooth., The therapist’s total body
and arm movement should equal the same excursion and
reflect the same arch of motion as the body part being
treated. The therapist’s spine should remain in a neu-
tral alignment with motion cccurring primarily in the
hips, legs, and arms.

Appropriate manual contacts and body position pro-
vide resistance from the therapist’s trunk rather than the
upper extremities. Therefore, the arms can relax and better
translate the resistance and evaluate the motor response.
The slightest deviation from the use of appropriate po-
sition and body mechanics can alter the desired response
and distort the therapist’s evaluation*1%1,

Appropriate Resistance

Appropriate resistance is the amount of resistance,
which facilitates the desired motor response of a smooth,
coordinated, and optimal muscle contraction*!>¢, Appro-
priate and variable resistance is applied to an active
contraction for two purposes:

Initially, the resistance allows the therapist to evaluate
the patient’s motor response. Characteristics of motor
control include factors such as coordination, strength,
initiation, stabilization, endurance, relaxation, and
quality of contraction. These characteristics are as-
sessed when manual resistance is applied to the patient’s
contraction®715,

If a dysfunction is identified in any of these charac-

teristics, appropriate resistance applied in conjunc-

tion with various PNF techniques facilitates the re-
learning and rehabilitation process*™*1%,

During normal activities the neuromuscular system
ulilizes a variety of muscie contractions to meet the normal
demands of efficient motor control® 3, The patient’s capacity
to stabilize (isometric), as well as move {isotonic), can
be specifically evaluated through manual resistance. The
use of resistance allows the therapist to determine the
patient’s ability to perform and integrate each of these
contractions selectively and efficiently. ldentified dys-
functions are specifically treated to facilitate optimal
function. The kinesiologic definitions of isometric and
isotonic contractions vary within the literature. We define
these terms to correspond with functional evaluation and
treatment represented by the PNF approach.
Isometric contractions - Traditionally, an isometric con-
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traction is one in which “the external force is equal
to the internal force developed by the muscle and no
external movement occurs™*, The functional defi-
nition builds to include the intention of the patient.
We believe that an isometric contraction is a stabiliz-
ing contraction “in which the patient’s intention is to
maintain a consistent position in space”, The use of
slowly building and matching resistance, coupled with
the verbal command, “keep it there,” allows the therapist
to specifically isolate motor contractions without fa-
cilitating compensatory motions*!°.

Isofonic contractions - The traditional definition of an
isotonic contraction is, “a contraction in which the
external force is constant and motion occurs™37, An
isotonic contraction as defined in the PNF approach is
one “in which the patient’s intention is to move” %15,
Isotonic contractions are subdivided into concentric
(a dynamic shortening of a muscle), eccentric {a dynamic
controlled lengthening), and maintained contraction.
A maintained contraction is a dynamic coniraction
in which the patient’s intention te produce move-
ment is limited by a greater external force. We be-
lieve that this contraction differs from an isometric
contraction, because the intention of the patient is
to maintain a stable position. By applying increased
resistance without allowing movement, the thera-
pist allows for appropriate summation to occur®!5-18,

Each of these contractions needs to be specifi-
cally evaluated and facilitated through manually applied
appropriate resistance. Whereas, mechanical resis-
tance that does not vary, cannot create the adapt-
ability needed to stimulate these differentiated con-
tractions. The therapist varies the type and degree
of resistance to facilitate an appropriate response.

The resistance must vary in application to evaluate

and treat dysfunctions of selective motor control,

coordination, endurance, strength, initiation, stabi-
lization, and/or relaxation.

Irradiation - Resistance can also be used to produce ap-
propriate irradiation* %, Irradiation is defined as “the
overflow of excitation from stronger components to
weaker or inhibited components”# 518323946 Thjg
overflow is accomplished through the application of
graded resistance to stronger components to facili-
tate irradiation and produce an appropriate and
enhanced contraction in weaker ones.

Many variables need to be considered in order to fa-
cilitate an efficient motor response with appropriate re-
sistance. The therapist must be aware of the patient’s
position, gravity, existing normal and abnormal reflexes,
manual contacts, and body mechanics, The encourage-
ment and training of controlled breathing further rein-
forces efficient movement.

Traction and Approximation
Traction and approximation utilize force vectors to



assist the resistance and to facilitate the desired motor

response*'™%*  They supply a reflex enhancement to the

volitional response Lo resistance. Therefore, a blending
of traction or approximation with resistance ensures smooth
and appropriate resistance.

Traction - The elongation of a segment and separation of
joint surfaces that facilitates an enhanced muscular
response to promote movement or stability. The di-
rection of traction is always applied perpendicularly
away from the apex of the arc of motion*'5,

Approximation - Approximation is a compressive force
toward the axis of motion resulting in joint surfaces
being compressed. It facilitates an increased mus-
cular response and promotes stability and is applied
when facilitating stability in weight bearing postures
or positions* & 15164142 The desired response can be
initiated or reinforced by a reflex producing quick
approximation followed immediately by a maintained
approximation and resistance. Even though reflex re-
sponses can be facilitated through use of traction and
approximation, these responses are not therapeutic
unless coupled with a volitional contraction and ap-
propriate resistance.

Caution - When applying traction or approximation care
must be taken to avoid increasing pain and consid-
eration must be given to the underlying pathology.
In many cases in which the joint is the source of pain,
judicious use of traction or approximation may de-
crease symptoms and allow for a more intensive
rehabilitation program. Pain that is secondary to
articular instability may be reduced with a combi-
nation of resistance and traction or approximation,
allowing for greater facilitation of neuromuscular
stabilization.

Quick Strefch

In the presence of weakness, in-coordination, poor ini-
tiation, or poor endurance a volitional contraction can be
heightened and reinforced through the use of spinal reflexes.
PNF uses a facilitating cue termed quick stretch to offer a
stretch stimulus and produce a desired stretch reflex*134-4,
The reflex response produces a quick, short-lived contrac-
tion. To be facilitatory and therapeutic, this contraction is
reinforced with a volitional contraction, resistance, and
appropriate verbal command. Quick stretch can be applied
at the beginning of a contraction when the muscle group
is lengthened or throughout an active contraction.

Verbal Stimuli

The therapist’s verbal command is a primary link
between reflex responses and the patient’s volitional
response® 151¢. Without the use of verbal commands, there
is no cognitive reeducation taking place, only reflex re-
sponses to proprioceptive input. Verbal commands coupled

with manual contacts provide the therapist with the primary
tools for establishing communication and cooperation.
Verbal commands should be simple, concise, and unidi-
rectional. In addition, the quality of the verbal command
should vary depending upon the type of motor response
desired from the patient*?,

Visual Stimuli

The visual system is important in the normal devel-
opment and coordinated use of the body. The therapeutic
use of visual stimuli goes beyond the use of vision to teach
an activity, Developmentally, the neuromuscular system
gains control in a cephalic to caudal direction. Movement
of the trunk and extremities can be facilitated by the in-
corporation of the visual system, which requires integra-
tion of the head and neck. Failure to evaluate and include
the visual system in a rehabilitation program can inhibit
or retard the development of complete and coordinated
trunk and extremity control. In addition, balance and
equilibrium responses rely heavily on visual input for accurate
interpretation of spatial relationships#!5-183545-46,

Patterns of Facilitation

The patterns of facilitation were discovered by Kabat
in the final stages of his development of the PNF approach®.
Through the use of all the previously identified principles,
Kabat began to understand and recognize the inherent
movement patterns that humans use to perform normal
functional and athletic activities. He observed that nor-
mal coordinated activities are accomplished by moving
the extremities and trunk in diagonal and spiral motions
in relationship to each other. He noted that muscular
responses were stronger and more coordinated when resisted
within specific diagonal patterns. In additien, the use of
reflex facilitation such as the stretch reflex, was most
effective when the part was elongated in its specific di-
agonal. These observations lead Kabat to question the
validity of using cardinal plane motions in the rehabili-
tation of functional activities, because normal motion is
performed in diagonal and spiral patterns. Through trial
and error, Kabat and Knott developed the specified trunk
and extremity patterns of facilitation.

The patterns exist in narrow diagonals in relation-
ship to the central axis of motion of the extremity and
trunk. Each pattern is as wide as the part being treated
and moves within a smooth arc of motion. Three com-
ponents of motion are blended within each diagonal
movement pattern, In the trunk the components are flexion/
extension, lateral movement, and rotation. In the ex-
tremities the components are flexion/extension, abduc-
tion/adduction, and rotation. The scapula and pelvis perform
anterior/posterior and elevation/depression motions*!5-16,
By using the PNF patterns of facilitation, the therapist
can evaluate more quickly and effectively neuromuscu-
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lar control and range of motion within synergistic muscle
groups and the mobility of underlying articulations. When
dysfunctions are identified, specific PNF techniques are
applied to enhance the desired movement.

Patterns of facilitation provide tools to evaluate and
treat dysfunctions of neuromuscular control and mobil-
ity of selective spinal articulations, In addition, patterns
provide the ability to evaluate synergistic muscle group’s
ability to integrate and coordinate their contractions. As
selected control is developed, synergistic muscle activ-
ity is integrated into functional whole body movements.
Through use of patterns of facilitation, the patient is given
the opportunity to perform correctly and learn the de-
sired motor response and integrate that response into
daily functional activities'.

Timing
Normal timing refers to the efficient sequencing of
dynamic muscle contractions to achieve a desired func-
tional result*4*4, This timing includes the sequence in
which the muscle fires and the controlled interaction
between mobility and stability of the selected components
of a movement. In patients with orthopedic and sports
injuries, there is often a deficit in normal timing during
the performance of patterns within symptomatic regions.
These deficits are identified through manual and observa-
tional assessment. Treatment of dysfunctions of normal
timing can cccur through mutltiple avenues®!>¢,
The motion or activity is reduced to the simplest
components, and an optimal contraction of each is
facilitated. These individual components are then
combined into the desired functional motion or activity.
If abnormal timing is evaluated in a complex skill,
such as walking, less complex motions, such as roll-
ing and crawling, can be used initially to train tim-
ing and kinesthetic awareness,
Resistance, quick stretch, and verbal commands are
used to reinforce normal timing.

The PNF Techniques

A basic tenet of PNF is to use the proprioceptors and
other neural facilatory or inhibitory mechanisms to hasten
or make easier the learning of a neuromuscular skill. Success
of treatment is achieved through the therapist’s ability
to evaluate the functional and structural problems and
to select the appropriate technique to address the dys-
function. Of the many techniques developed within the
PNF system, the following have been selected as the most
important in the care of spinal instabilities.

Combination of Isotonics

Combination of isotonics!® is used to evaluate and
develop the ability to perform controlled, purposeful move-
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ments. Evaluation is accomplished through the assess-
ment of the patient’s capacity to alternate between the
three types of isotonic contractions (concentric, eccen-
tric, and maintained).

The therapist begins by assessing the patient’s ca-
pacity to perform and transition between the three types
of isotonic contractions within the normal range of a selected
agonistic contraction. The exact timing and speed of the
transitions depend on the patient and the goals of treat-
ment. When the dysfunction is identified, the technique
is initiated by using the type of contraction the patient
performs best. Dysfunctions include poor concentric,
eccentric, and control of maintained contractions; inability
to utilize full range of motion; decreased neuromuscu-
lar control; and decreased range of motion.

Reversal of Antagonists

Most activities depend on coordinated control of an-
tagonistic muscle groups*. This control is essential to
produce efficient interaction between the demands for
mobility and stability. When an agonist fails to work in
accordance with the demand of the activity, function is
immediately impaired. These techniques are based upon
Sherrington’s principle of successive induction®. The reversal
of antagonists techniques are designed to:

Facilitate coordinated transitions between recipro-

cal contractions.

Facilitate a weaker antagonist.

Reduce fatigue.

Improve coordination.

Increase active range of motion.

Enhance carry-over of reciprocal function into func-

tional activities.

Produce a reduction in antagonistic activity. There

are two reversal of antagonists techniques - isotonic

reversals and stabilizing or isometric reversals.

Isotonic Reversals

The isotonic reversal technique, also called slow
reversals, is applied by resisting alternating concentric
contractions’®. The speed and the range of motion used
depend on the patient’s needs and abilities. This tool is
used in the middle stage of rehabilitation for spinal in-
stabilities to assist in developing controlled reversals of
motion in the unstable segment.

A concentric contraction is initiated, through either
a verbal command alone or one that is timed with a stretch
reflex. At the location in the range of motion that the
reversal is desired, the therapist smoothly shifts from
applying resistance with both hands to one {usually freeing
the proximal hand). The free hand then begins to apply
resistance to the antagonistic surface, and for a brief time
the hands are contacting both surfaces. A reversal of
direction is elicited through a verbal command. The goal



is to train the patient to change direction smoothly.

Applying manual resistance to the antagonist pat-
tern before the reversal can facilitate a weaker agonist
group. When the patient demonstrates difficulty in re-
versing the direction smoothly, the therapist may us a
maintained isotonic contraction to the agonistic motion.
This maintained isotonic contraction facilitates the
antagonistics motion and allows the therapist time to change
manual contacts. As the patient develops the ability to
reverse directions smoothly with simple non-weight-bearing
patterns the skills are advanced to more complex func-
tional activities®,

Stabilizing Reversals

Stabilizing reversals, also called Rhythmic Stabili-
zation, are applied by resisting alternating isometric
contractions®. The goals of the technigue are to improve
stability arcund a segment, to increase positional neu-
romuscular awareness, to improve posture and balance,
and to enhance strength or stretch sensitivity of the tonic
muscles in their functional range. The technique is also
used to reduce pain, facilitate relaxation, and increase
range of motion. This technique also offers the thera-
pist a significant amount of information about the patient’s
ability to reinforce the contraction through appropriate
irradiation.

To apply the technique, manual contacts can be placed
on etther one side of the trunk or extremity or on both
sides. The therapist begins by gradually increasing re-
sistance, either unidirectional or rotational, through both
hands coupled with the verbal command, “keep it there;
don’t let me move you.” The therapist slowly increases
the resistance in direct proportion to the patient’s re-
sponse. This matching or isometric contraction is built
to a maximal level without promoting a concentric re-
sponse. Once the contraction has plateaued, the thera-
pist can slowly change the manual contacts to place a
varying demand on the stabilizing muscles. To shift a
manual contact, one hand must adjust resistance to maintain
the contraction, while the other hand slowly releases its
resistance. The free hand is then shifted to another
appropriate surface. The transition must be smooth, not
allowing for any relaxation or initiation of motion. If
the patient is not able to perform an isometric contrac-
tion a maintained isotonic contraction is used.

Contract and Hold Relax

The techniques of contract and hold relax are de-
signed to facilitate relaxation and increase range through
neuromuscular relaxation and stretching of the intrin-
sic connective tissue elements of the muscle®. The con-
tract refax technique utilizes either a concentric or a
maintained isotonic contraction, whereas the hold relax
uses an isometric contraction. Hold relax is the tech-

nique of choice in the presence of pain or when the
concentric contraction is overpowering for the therapist.

To perform these techniques, the segment is placed
at the point of limitation within the movement pattern.
Resistance is applied to a concentric contraction of ei-
ther the restricted agonist (direct contraction), or to the
antagonist {reciprocal relaxation). All components of the
pattern should be resisted, and with contract relax a few
degrees of motion is allowed. Special emphasis should
be placed on the rotatory component of the pattern, because
it facilitates a more complete contraction and relaxation.
The direction and intensity of the contraction should be
sufficient to generate a strong contraction within the target
muscles. After the contraction, the patient is asked to
relax completely, and upon full relaxation the segment
is passively or actively taken into the new available range.
Resisted motion into the new range can be used for re-
inforcement, strengthening, or further reciprocal inhi-
bition*#153348-50 For treatment of pain with hold relax,
the part should be positioned in a pain-free aspect of the
range of motion. The isometric contraction is slowly built
and released. These contractions can be repeated until
the degree of pain is reduced.

Ten Step Protocol for Lumbar Instabilities

The use of PNF for spinal dysfunction is enhanced by a
working knowledge of arthrokinematics, neurophysiol-
ogy, and pathomechanics of the lumbar spine. The fol-
lowing protocol’s effective application requires an in-depth
understanding of the principles of manual therapy.

1. Conventional physical therapy orthopedic evaluation

Subjective evaluation - The initial subjective evaluation
should provide insight into symptoms, history, irritabil-
ity, and normal daily course of symptoms. Specific sub-
jective information can assist both the patient and therapist
in understanding the evolution and status of the present
symptoms and for evaluating the effectiveness of treat-
ment. Instabilities or hypermobilities can be noted through
the following subjective reports!21517.2551
Repetitive motions of the segment frequently pro-
duce symptoms that ease with rest.
Proloenged end-range postures produces symptoms
that ease with changing positions and/or movement.
“Catching” or sudden sharp pain occurs during spe-
cific motions. These motions generally include ro-
tation, and the symptoms eases with return to a neutral
posture. Patients tend to grasp or push on the thighs
to assist in returning from a flexed standing posture.
Fixation or locking of segment with acute symptoms
often persist until the restriction is resolved.
Localized muscle guarding around dysfunctional
segments.
The patient often reports feeling vulnerable or un-
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stable in that region and is naturally cautious and
hesitant with normal and stressful activities.
Objective Evaluation - The initial orthopedic objective
evaluation, that includes a neurologic screening, helps to
provide objective parameters from which to set goals for treatment
and to assess progress. The evaluation should include spe-
cific measurements and documentation of the patient’s pos-
ture, range of motion, symptom-producing motions, joint
and soft tissue mobility, functional capacity, and any neuro-
logical involvemnent!-'2, Instabilities and hypermobilities are
noted objectively by the following!'!1225;
1. Structural Assessment
Posturally, often these hypermobile segments occur
at transition zones “hinge points” or fulcrums
of the hypermobile segment.
2. Movement Assessment
During movement, the segment, if not acutely
locked, is observed and palpated to move more
than the surrounding segments. This increased
mobility is especially noted with side-bending and
lateral shear motions.
For pelvic girdle hypermobilities, excessive motion
is noted in the iliosacral articulation during the
leg swing test {Fig. 1}). This test is used to ob-
serve and palpate the innominate motion while
the patient swings a leg as a pendulum.
3. Palpatory Assessment
With palpation, the surrounding soft tissues are
often tender and the surrounding muscles are
in spasm,
In cases of chronic hypermobilities, the tissues
are often fibrous around the dysfunctional seg-
ment and the muscles do not contract with normal
timing and force.
4. Neuromuscular Assessment
The spinal infrinsic or primarily tonic muscles
are unisegmental and control movement and sta-
bilization of each spinal articulation and segment.
These muscles are located on each side of the

Fig. 1.
mobility.

The leg swing test to evaluate innominate
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spine and are posteriorly the multifidus; anteri-
orly the deep fibers of psoas; and laterally the
deep fibers of quadratus lumborum?®, In the hip
are the external rotators and gluteus medius and
minimus, In dysfunctional segments these muscles
will frequently be found to be inhibited and weak.
They do not fire and have lost their ability to
effectively stabilize or control the segment un-
der normal demands or resistance!”?55, This
dysfunction illustrates the basic developmental
concept of developing proximal stability before
distal mobility™.

The spinal extrinsic or primarily phasic muscles
are multisegmental and control general motions
of the spine and extremities. These muscles in-
clude the paraspinals, abdominals, long fibers of
the quadratus and psoas, latissimus, and gluteus
maximus (which is primarily a one joint muscle,
that is primarily phasic). These multisegmental
muscles in regions of hypermobilities become
dysfunctional and do not contract in normal tim-
ing. In some they become inhibited such as the
lower abdominal and the transverse abdominus,
while others become excessively facilitated and
fire out of normal timing such as the paraspinals.
These dysfunctions can be identified through per-
formance of the PNF pelvic and lower trunk pat-
terns!>®,

2. Functional Postural Assessment Tests

Two postural assessment tools are helpful in evaluat-
ing postural integrity and identifying the symptoms that
are posturally related. These tests are the vertical com-
pression and the elbow flexion tests. These tests provide
powerful educational tools for the patient to experience and
notice the effects of the stressful postures they assume.

Vertical Compression Test - The purpose of the ver-
tical compression test is to assess the postural integrity
of the patient in normal upright postures. The test is
performed by the therapist applying vertical pressure {ap-
proximation) to the superior shoulders (just lateral to
the neck), and assessing the distribution of the pressure
through the structure (Fig. 2). In the efficient state, there
will occur only a slight compression of the system, as
the force will be equally distributed to the base of sup-
port. In a dysfunctional state, the spine buckles at the
transitional zones, and motion of the thoracic cage or
pelvic girdle occurs in the horizontal or transverse plane.
If the patient’s symptoms are intensified or reproduced,
a postural component to the symptoms is assumed. Many
patients with moderate to advanced instabilities buckle
when vertical compression is applied, and symptoms are
intensified.10151%

Elbow Flexion Test -The elbow flexion test assesses
the inherent structural integrity in addition to the el-



Fig, 2: Vertical compression test efficient.

bow flexion strength and the trunk’s responsiveness and
stability. The test is performed with the arms at the side,
with the forearms bent to 90 degrees and supinated (Fig.
3). The therapist stands in front and applies vertical
resistance to both forearms. In an efficient state, the
contraction is unbreakable with firm resistance and the
trunk muscies appropriately respond to stabilize and
maintain a stable posture. In a dysfunctional state, the
elbow flexion response is weak and often sluggish with-
out efficient trunk muscular support. In cases of lum-
bar instabilities, the response is usually weak, the struc-
ture buckles, and the trunk at the level of instability does
not stabilize effectively to support the upper extremity
demands!®15,

3. Trunk Responsiveness Assessment

Lumbar Protective Mechanism - The purpase of the
lumbar protective mechanism test is to assess the ability
of the trunk muscles to respond and maintain a stable
posture against external resistance. The test is adminis-
tered with the patient in standing, standing in the stepage
position, or sitting while the therapist applies unidirec-
tional pressure to the shoulders in posterior, anterior,
and diagonal directions (Fig. 4a and b). The patient is
instructed to hold, and the responsiveness and strength
of the resulting contraction are graded. When tested in
the efficient state, there is minimal lumbar motion. The
therapist assesses for three specific components of the
stabilizing contraction: (1) the quality and existence of
initiation, (2) the strength, and (3) the endurance. Ina

Fig. 3: Elbow flexion test.

dysfunctional state, one or all of these components are
weak and inhibited, and the patient is unable to maintain
a stable posture. When instabhilities exist, the therapist
can assess the patient’s ability to stabilize that segment in
all directions. In most cases, the angle of dysfunctional
lumbar protective mechanism correlate with the directions
of segmental instabilities. With this information, a pro-
gram of manual therapy, neuromuscular reeducation, and
specific rehabilitative exercise program can be developed™.

4. Preparation of the surrounding myofascial
components

In regions of spinal hypermobilities the soft tissues
tend to become dysfunctional. There are three specific

Fig. da and b: a} Lumbar protective mechanism flexion.
b) Lumbar protective mechanism extension.
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myofascial dysfunctions; 1) increased tone or spasm, 2)
decreased muscle play (accessory mobility of the muscle
in relationship to the surrounding structures) and 3) limited
functional mobility.® The biomechanics of the region
can be significantly altered through soft tissue dysfunc-
tions and need to be normalized early in the treatment
program. Treatment includes normalization of skin and
superficial fascia, soft tissues along bony contours, (Fig.
5) and management of the myofascial unit. Techniques
include perpendicular strumming, (Fig. 6a and b) direct
oscillations, unlocking spirals, and parallels (Fig. 7).

5. Lumbar spine and pelvic girdle passive and
active intersegmental mobility
A. Assessment

A skilled, properly trained manual therapist using
conventional assessment tools can evaluate each articu-
lar interface of the lumbopelvic girdle region and deter-
mine the relative mobility of each plane of available motion

Fig. 5: Soft tissue mobilization along spinal bony
contours.

of individual movement segments. These conventional
assessments are generally performed passively in a non-
weight-bearing position'. Pelvic patterns can also be used
to assess spinal mobility.

1. Passive - For the lumbar spine, the pelvic pat-

terns are used to evaluate segmental mobility. For
passive assessment, the patient is placed in the side-
lying position while the therapist moves the pelvis
through each diagonal {anterior eievation/posterior
depression and posterior elevation/anterior depres-
sion} palpating the mobility of each lumbar segment
at the spinous process interspace {Fig. 8aand b). A
hypomobile articulation has minimal metion, while
a hypermobile one moves excessively. The therapist
notes through which ranges of the diagonals and on
which side the primary hypermobilities exist!5.

2. Active Assessment - There are two primary means
of evaluating the patient’s active mobility at each
segment. One is to have the patient actively attempt
the patterns while the therapist evaluates each lum-
bar segment. The second is to have the patient drop
the feet off the edge of the treatment table, which
produces the depression motions of the pelvis, and
to lift the feet upward to produce the elevation motions.
The specific patterns are accomplished by position-
ing the hips above 90 degrees of flexion for posterior
elevation/anterior depression and below 90 degrees
for anterior elevation/posterior depression patterns
{(Fig. 9a and b)",

3. Resisted Assessment - To evaluate lumbar mo-
bility during resisted motions, the therapist monitors
the spine while the patient performs the pattern against
manual resistance (Fig. 10). Hypermobilities will be
noted through arcs of weaknesses during the range.

B. Treatment

Once hypermobilities and hypomobilities are identi-
fied the therapist can begdin selective treatment. Clini-
cally, in most cases of hypermobilities and instabilities
there are segmental hypomobilities in the region that
precipitate more demand on the hypermobile segments.
One of the most important initial steps in relieving the
strain on the hypermobile segments is to improve the
mobility in the hypomobile segments. The primary con-
cern in mobilizing these segments is the protection of
the hypermobile segment. This protection is generally

Fig. 6a and b: a) Perpendicular strumming on paraspinals. b) Perpendicular strumming on psoas.
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Fig. 7: Parallel fechnique separating hamstring bellies.

Fig. 8a and b: a) “Resisted anterior elevation.”
b} Selective articular assessment through passive pel-
vic patterns.

accomplished by selectively mobilizing the hypomobile
segment or by utilizing physiological locking procedures
for the hypermobile articulation. The following are several
avenues by which PNF can be used to mobilize hypomobile
segments:

1. Direct mobilization techniques which are taught by
Paris®, Maitland"', apply passive prolonged or oscillatory

Fig. 9a and b: a) Active assessment of posterior
depression. b) Active evaluation of anterior elevation
segmental mobility.

pressure in the direction of restriction to the hypomobile
vertebra and superimpose some PNF techniques to as-
sist the mobilization. The following are some of the
procedures (Fig. 11):
The patient breathes toward the pressure and then
relaxes.
The patient attempts to contract the vertebra into
the pressure and then relaxes.
Resistance is given to a related segment that pro-
duces irradiation to the dysfunctional segment. For
example, to enhance backward bending at a lower
segment, the therapist could resist bilateral knee
extension (Fig. 12).
Quadruped functional mobilization through rocking
forwards and backwards or arching up into the therapists
pressure (Fig. 13a and b).
During the performance of the side-lying pelvic pat-
tern, stabilize the superior vertebra at the spinous process
of the hypomobile segment while resisting the eleva-
tion pattern that is most restricted (8b). As the re-
striction begins to resolve, the contraction is shifted
to a combination of isotonics, and once the mobiliza-
tion is complete, the antagonistic motion is reedu-
cated through resisting the opposite depression pat-
tern and completing with an isotonic reversal.

2. Using joint mobilization positions the therapist can
use a more active approach by adding resistance as the
mobilizing medium. After localizing the hypomobile joint,
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Fig. 10: Resisted evaluation of posterior depression.

Fig. 11: P/A mobilization with patients active par-
ticipation.

the therapist initiates a contract relax, hold relax, or
stabilizing reversal contraction to facilitate mobilization
{Fig. 14a and b). As the restriction begins to release,
shifting to a cormbination of isofonics contraction edu-
cates the segmental muscles and produces further mo-
bilization. When optimal mobilization has been achieved
the antagonistic muscles are then resisted throughout
their new range through the combination of isotoric
fechiques followed by an isofonic reversal'.

The primary component in the pelvic girdle, that be-
comes hypermobile, is the innominate. Hypermobilities
of the sacrum and coccyx also occur and are managed,
but for the purpose of this presentation only innominate
hypermobility is addressed. Hypomobilities of the coc-
cyx (Fig. 15a and b} and sacrum (Fig. 16a and b) are fre-
quent and can be managed through functional mobiliza-
tion. We view the innominate as the functional exten-
sion of the lower extremity as it moves in accordance
with leg motions. Therefore, motions of the innominate
are named the same as the lower extremity motions. The
innominate motions are flexion, extension, internal and
external rotation, abduction, adduction, elevation, and
depression. Innominates can be hypermobile or hypomobile
in any of these directions. Often a hypermobile innomi-
nate becomes fixated in the direction of hypermability.
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Fig. 12: Functional mobilization of lower lumbar
segment inlo extension.

Fig. 13aand b: a) Mobilization into extension in quad-

ruped with patients active contraction.
mobilization of lower lumbar flexion,

b) Functional

To evaluate mobility of innominate flexion, the pa-
tient is placed in supine and the hip flexed to end range.
At this point, the therapist can note the end-feel and
mobility of the innominate moving into flexion by lo-
calizing restrictions through abduction/adduction and



Fig. 14a and b: a} Resisted mobilization of localized
lumbar segment info rotation. b) Side gliding functional
mobilization of lower lumbar segment.

rotation (Fig. 17a). For extension, the patient is posi-
tioned in prone or prone with one foot off the table and
the hip lifted to end of range extension, and the end-feel
and mobility of innominate extension evaluated (Fig. 17
b}. All other innominate motions can be selectively evalu-
ated and treated (Fig. 17¢ and d).

For treatment, the restriction is localized and then
mobilized through functional mobilization progression as
previously described (Fig. 18). Once the restriction is re-
solved the innominate needs to be assessed for hypermabilities.
The goal of treatment is to develop the patient’s ability to
stabilize in the midrange through stabilizing reversals and
prolonged holds of innominate motion and then progress
to controlled combination of isofonics.

6. Neuromuscular control and segmental stability
of the hypermobile segments

Initial rnanagement of a hypermobile fumbar segment
is the facilitation of stabilizing contraction of the intrin-
sic or the one and two joint muscles. Initially, facilitate
the segment in midrange or neutral position'®%?. As pre-
viously presented these muscles include the mutifidus
posteriorly, the deep tonic one joint fibers of the psoas
anteriorly, and the deep tonic one joint fibers of the quadratus
lumborum laterally?-385254-55 In addition, research has
demonstrated the importance of the transverse abdominis

Fig. 15a and b: a) Sacral coccygeal rotational mo-
bilization. b} Coccyx deviation mobilization.

and the pelvic floor muscles in the proper sequencing
and control of stabilizing contractions,?-53.585%

The most effective and efficient mechanism to facilitate
these muscles is to use prolonged holding contractions.
These prolonged sustained contractions of the redion are
held until the dominant phasic muscles begin to fatigue
and the tonic components begin to contract. Localize
the segment to optimize the contraction and the patient
will initially feel weak as they attempt to maintain the
position against resistance. As the phasic muscles begin
to fatigue {they will begin to shake which has been termed
“the phasic shake”), the stabilizing components begin to
contract, stabilizing the trunk with greater strength and
less effort than the initial contraction. When this enhances
the stabilizing contraction, progress to stabilizing reversals,
combination of isotonics, and isotonic reversals.

Research has identified that the multifidus muscle
is easily inhibited in cases of lumbar pain®52%6, Knott
made this observation more than 40 vears ago; she con-
sidered the facilitation of the multifidus as a primary factor
in rehabilitating patients with low back pain'®*, There
are many different avenues and positions in which the
therapist can facilitate these stabilizing contractions. In
this article, only one of the procedures is presented to
facilitate a segmental stability contraction of the multi-
fidus muscles.
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Fig. 16a and b: a) Sacral PIA mobilization with lower
trunk rotation. b) Sacral posterior mobilization.

Multifidus stabilizing control evaluation
and treatment

The patient is positioned in prone with a pillow under
the abdomen to support the lumbar spine. If this posi-
tion is uncomfortable or the patient is markedly exten-
sion sensitive, additional postures can be assumed, such
as positioned over a bolster or suspending the legs off
from the edge of the table. This procedure is divided
into several phases, including observation of motion,
palpation of muscle firing patterns, positioning to facili-
tate a stabilizing contraction, initiation of a maintained
contraction, maintaining that prolong contraction until
the stabilizing muscles respond, shift to a combination
of isotonics technique, and educate for use in a home
program!®,

Fvaluation of motion - With the patient in prone,
they attempt to lift up the leg off the table with the knee
in extension. If the motion is performed efficiently, the
spine stays stable as the leg is lifted, and at the end of hip
range, the innominate will begin to extend. As the motion
progresses, extension of the sacrum and lumbar spine
occurs in a normal sequence. Normally, the motion appears
to be performed with only minimal effort (Fig. 19).

In a dysfunctional state, the spine and pelvic girdle
are not stable at initiation or as the lower extremity lifts.
There may be rotational, flexion, extension, side bend-
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Fig. 17a, b, ¢, and d: a) Evaluation of innominate
flexion. b) Evaluation of innominate extension. ¢} Innominate
abduction. d) Innominate depression.



Fig. 18: Resistance fo new range of innominate
exfension,

ing or a combination of spinal motions occurring (Fig.
20a and b). There are less involved cases in which the
spine is relatively stable on initiation of the motion, but
as the motion progresses, the lumbar spine or pelvis deviates
during the motion. Many times, patients are not able to
denerate enough force to lift the leg more than a couple
inches off the underlying surface.

Palpation — The purpose of palpation is to determine
the quality and sequencing of muscle firing and to iden-
tify myofascial and articular tightness. The therapist
evaluates for a specific sequence of motor recruitment.
If the sequencing is performed efficiently, there is a

Fig. 19: Efficient lumbar stabilization with hip ex-
tension.

preparatory contraction of the multifidus before any notable
motion in the lower extremity (Fig. 21}, This contrac-
tion is in conjunction with firing of the transverse abdominis
and pelvic floor muscles (that should also be palpated).
The next muscles to contract are the hip rotators fol-

Fig. 20a and b: a) Excessive lumbar extension. b)
Excessive lumbar rotation.

lowed by the hamstrings and gluteus maximus. The fi-
nal muscle group to contract are the paraspinals as the
pelvis lift from the supporting surface and the spine begins
to extend. Following are several dysfunctional states that
may be identified:
The multifidus do not contract on either side of the
spine, but most notably on the same side as the ex-
tending leg. These muscles are palpated in the groove
between the spinous and transverse processes. When
they contract normally the fingers will be pushed away
from the spine.
The paraspinals become the dominate muscle con-
traction.
The external rotators of the hip do not fire prior to
the gluteus maximus.
The hamstring dominates the hip extension contraction
with reduced gluteus maximus contraction.
The patient requires excessive effort with abriormal
supporting contractions and motions of the upper
trunk and extremities.

Treatment

Positioning of the trunk and extremity for freal-
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ment - One of the basic tenants of PNF is that if a pa-
tient is unable to accomplish a motion or the sequenc-
ing of muscle firing is dysfunctional, the part is placed
at the end range of motion for training. The benefit of
using the end-range is that the patient can become cog-
nizant, kinesthetically, and neuromuscularly aware of the
target for the desired motion. In addition, the motor
system most effectively develops proper sequencing of
motor recruitment in this position. The therapist lifts
the lower extremity up off the table to a point where the
pelvis begins to tilt while maintaining the hypermobile
segments in neutral.

Initiation of a maintained contraction - The thera-
pist using proper manual contacts on the lower extremity
and pelvis, provides the verbal command of, “keep your
leg up here; do not let me push it down”, and slowly
applies increasing resistance. If the patient responds
with an efficient contraction and maintenance of the
lumbopelvic position, the therapist proceeds to facili-
tating a prolong contraction. Often, however, a patient
does not respond efficiently and requires additional support
or facilitation. Some of the common problems and pro-
cedures are as follows:

Fig. 21: Palpation of muitifidus contraction during
lower extremity extension.

The fumbar spine and sacrum immediately ex-
tend when the contraction is attempted. Some
potential solutions are:
Attempt the contraction in a position of less hip
extension.
Patient performs a pelvic tilt before initiating the
contraction.
Therapist palpates the anterior bodies of the spine
and with that pressure trains the patient not to
extend the spine (Fig. 22}.
Probably the most effective maneuver is to have
the patient look over the shoulder on the side of
the contraction (Fig. 23). This rotational and ex-
tended position of the cervical spine facilitates
the multifidus muscles. This maneuver assists
in inhibiting the paraspinals that often cause the
dysfunctional spinal extension,

The lumbar spine and pelvis rotate in the oppo-

site direction of the lifting leg. This causes the

lumbar spine and pelvis to drop on the side of
the lifting leg. This rotation is best treated by

a combination of the patient looking over the

shoulder on that side and the therapist assisting

by holding the trunk stable, blocking the dys-

function rotational motion (Fig. 24).

The multifidus does not perform a preparatory

contraction or performs too weakly to provide

stability. This is best treated by:

a) The therapist palpating the muscles to
assist their contraction.

b) The patient looking over the same
shoulder as described earlier.

c) The patient supporting the spine and pelvis
in neutral while performing a prolonged
contraction.

d) Perform a contraction in side-lying
(Fig. 25).

The external rotators of the hip do not contract

before the gluteus maximus and hamstrings. This

dysfunction is treated the same as the multifi-

Fig. 22: Palpation of anterior bodies of spine during
lower extremily extension.

Fig. 23: Multifidi facilitation with cervical rotation
to side of inhibition.
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Fig. 24: Therapist supports pelvis to train lumbar
stability.

Fig. 25: Perform prolonged hold in side-lying.

dus through selective palpating, positioning, and
resistance. I{ is important to have the multifi-
dus, pelvic floor, and transverse abdominis con-
tracting in normal sequence before focusing on
facilitating the rotators of the hip (Fig. 26).

Maintaining prolonged contraction until the
stabilizing muscles fire strongly

We have often have patients maintain contractions
for as long as 2-3 minutes before the stabilizing muscles
begin to contract. During the period when the stabiliz-
ing muscles are not firing, the patient is making an ef-
fort to maintain a contraction. The quality of the con-
traction is often erralic with accompaning shaking, “phasic
shake”. Both the patient and the therapist feel the con-
traction entering into a transition period when the trunk
muscles begin to stabilize with more efficient irradia-
tion. When a stabilizing contraction begins there is an
immediate improvement in the quality and strength of
the contraction. The multifidus, transverse abdominis,
and pelvic floor muscles begin contracting and the trunk
becomes more stable. In addition, the patient’s effort
noticeably reduces and the patient breathes with greater

Fig. 26: Hip rotator facilitation with lower extrem-
ity extension.

ease.

Transition to a combination of isofonics tech-
nigue - Once a good stabilizing contraction has been
achieved, the therapist shifts to a combination of isofonics
technigue. This technique generally begins with an ec-
centric contraction. This eccentric contraction should
be of short excursion (without losing the quality of the
stabilizing contraction), and then switching to a concentric
contraction to return to the previous position followed
by another maintained contraction. This process is con-
tinued several times, increasing the excursion of the motion
while maintaining the quatlity of the stabilizing contrac-
tion. Some patients fatigue quickly and can only per-
form a couple of these contractions before resting. In
most cases, when repeating the procedure, the stabiliz-
ing contraction is facilitated with greater ease. A con-
traindication to these contractions is increased pain, es-
pecially radicular symptoms.

Home program - Once the patient is capable of per-
forming these contractions with proper muscle firing
pattern and position, the motion is given as a home program
to reinforce the strengthening and neuromuscular training.
A teaching aide asks the patient to lift the lower extrem-
ity as if they were trying to roil from the stomach to the
side by lifting the lower extremity and pelvis off the un-
derlying surface and maintaining the contraction.

Additional lumbo-pelvic exercises — There are many
important exercises that are designed to enhance mobil-
ity and produce strength and stability of the lumbo-pel-
vic girdle region, The abdominal series is used for ini-
tial facilitation of the stabilizing components of the
abdominals, tonic fibers of the psoas, and multifidus. The
abdominal series can also normalize many mechanical
dysfunctions (Fig. 27a, b, and ¢ ). Prone resisted hip
rotation with tubing can be used to improve sacroiliac
stability and strength.

Belts — Some hypermobile segments need external
lumbar or pelvic girdle support to maintain and protect
the segment during the rehabilitative phase. Once they
develop the ability to function without exacerbating the
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foundation of stabilization. Coordinated motions are trained
first with mass flexion and extension, progressing to
reciprocation. These patterns assist in training coordi-
nation of the stabilizing muscles, together with the ex-
trinsic prime movers. The patient is initially trained to
perform controlled pelvic patterns and progresses to re-
sisted lower extremity motions coupled with the pelvic
pattern (Fig. 28a and b). When the patient is able to
control this motion, they are progressed to resisted mass
trunk flexion. The resistance is applied to pelvic girdle
anterior elevation and shoulder girdle anterior depres-
sion to produce the mass flexion rolling pattern (Fig. 29}.
For the mass extension-rolling pattern, the resistance is
applied to shoulder girdle posterior elevation and pelvic
girdle posterior depression. As the patient’s skill level
improves in performing these individual mass-rolling
patterns, the patient can progress to performing isotonic
reversals, progressing to extremity patterns with resis-
tance to train proximal stability with distal mobility (Fig.
30). These mass motions can be reinforced through a home
program of resisted rolling using elastic tubing, pulleys,
or sports cords attached to the foot and ankle. The final
aspect of progression is the performance of reciprocal
patterns where the shoulder and pelvic girdles move in
opposition as required in gait activities (Fig. 31). As the
patient develops these skills, they are ready for weight-
bearing activities.

Fig. 27a, b, and c: Abdominal series. a) Bilateral flexion.
&) Diagonal flexion. ¢) Bilateral extension.

segment, use of the belt is discontinued. There are many
cases where belts need to be used when performing cer-
tain stressful activities to provide protection.

7. Trunk coordination through mass trunk and
reciprocal patterns

Once the ability to stabilize has been obtained, treatment
progresses to mass movements. Non-weight-bearing mass
trunk and reciprocal patterns are used to build on the
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Fig. 28a and b: a) Use of pelvic patterns to develop
fumbar control. b) Resisted pelvic and lower extremity
pattern to develop trunk control.



Fig. 29: Mass flexion resisted motion.

Fig. 30: Resisted mass flexion rolling with lower
extremity flexion.

8. Weight bearing segmental and lumbar pelvic
girdle stability

Progression to weight bearing activities begins when
joint and soft tissue mobility and neuromuscular reedu-
cation has improved. Initially, in quadruped, direct re-
sistance is applied to the unstable segments as the pa-
tient atterpts to maintain stability while performing selected
motions (Fig. 32). When a stabilizing contraction is
facilitated, activities such as rocking forwards and back-
ward, lifting an arm or leg, or looking over the shoulders
is performed. This kind of treatment strategy can also
be used during sitting, standing, and lifting activities.

Additional weight-bearing activities can be performed
on unstable surfaces, such as balls, foam rolls, bolsters,
and balance boards (Fig. 33). Stabilization training during
gait is performed through resistance to the pelvis or
resistance directed through a dowel that the patient is
holding (Fig. 34). Prior to discharge the patient should
be resisted through the primary functional tasks he or
she performs at work and at home to develop the speci-
ficity of stabilization and controlled mobility.

Home Program — Resisting straps can be secured to

Fig. 31: Shoulder and pelvic girdle reciprocation.

Fig. 32: Quadruped stabilization.

Fig. 33: Stabilization training on Swiss ball and re-
sistance to upper extremity through a wooden dowel.

the hypermobile segment in standing while the patient
performs extremity activities,

9. Back education and training’®
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Fig. 34: Resisted gait with dowel through upper
extremity.

Educating the patient in use of efficient posture and
body mechanics is the most important aspect in devel-
oping patient self-responsibility and management. The
initial emphasis of educating a patient with lumbopelvic
instability is to train them to assume and maintain a neutral
posture (Fig. 35). Using the vertical compression and
elbow flexion tests, the therapist is able to assist the patient
in identifying the most efficient postural alignment. Through
the use of stabilizing reversals the patient becomes more
aware of the more efficient postures. Once a more effi-
cient alignment is learned, training shifts to the efficient
use of base of support and the hips as a primary axis of
motion for forward-oriented tasks. The emphasis is to
maintain a stable spine during performance of activities
of daily living. Initial training usually occurs in sitting
and progresses to standing and functional activities (Fig.
36a, b, and c).

Another beginning educational emphasis is training
the patient how to support the region of instability with
various types of props and pillows during sitting, driv-
ing, sleeping, and other static positions (Fig. 37). When
proficiency of maintaining neutral during daily activi-
ties is achieved, and if symptoms are under control, the

next phase of training is to teach efficient sequencing of

motion through the unstable region during low-impact
and less siressful motions and activities.
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Fig. 35: Training in assuming neutral posture in
sitting.

10. Exercise and rehabilitative program

As the patient progresses through rehabilitation their
exercise program continues to evolve in demand and com-
plexity. Initially, the emphasis is on developing stabilizing
muscle control and strengthening of the abdominals, espe-
cially the lower and transverse abdominis components. To
improve range of motion train the patient in dynamic tech-
niques of combined contract relax and soft tissue mobili-
zation to increase range of motion of tight muscle groups.
The program progresses to more advanced stabilization
exercises and more advanced trunk and extremity strengthening
{Fig. 38). During this time, specific exercise equipment
that is designed to stabilize the lumbar spine can acceler-
ate the strengthening process. During this phase, supervi-
sion and professional guidance are critical to ensure proper
positioning and muscle firing patterns. The final phase of
the rehabilitation process is using normal functional ac-
tivities for strengthening and training (Fig. 39).



Fig. 36a, b, and c: a) Training in maintaining neutral spine during hip hinging. b) Standing postural training.
¢} Training hip hinging and weight acceptance in standing.

Fig. 38: Advanced stabilization exercise,

Summary

This chapter has provided an overview of the use of
PNF, in conjunction with functional mobilization, for the
management of lumbar instabilities. This approach is a
dynamic system that can be used to mobilize restricted
articulations and soft tissues, train the intrinsic tonic muscles
to stabilize a hypermobile segment, facilitate proper muscle
sequence of firing patterns, and progress to training ef-
ficient performance of functional activities.

Fig. 37: Use of {umbar supports.
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Fig. 39: Advanced functional exercise
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