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Proprioceptive Neuromuscular Facilitation
(PNF)is a dynamic approach to the evaluation
and treatment of neuromusculoskeletal dys-
function with particular emphasis on the
trunk. Over the past couple of decades sub-
stantial progress has been made in the con-
servative care of spinal problems.!= The shift
towards evaluating and treating them from a
functional or neuromuscular perspective en-
hances and complements the symptomatic
and structural approaches.%-'* A functional or
neuromuscular approach looks beyond the
classical diagnosis, identifying their habitual
patterns of posture and movement; their dy-
namic strength, (exibility, and coordination;
and the specific muscle recruitment and
motor control of the symptomatic region,
as well as contributing factors in the patients’
environment.

PNF applies neurophysiological principles
of the sensory/motor system to manual eval-
uation and treatment of neuromuscular skel-
etal dysfunctons. PNF provides the therapist
with an efficient means for evaluating and
treating neuromuscular and structural dys-
functions.!’-1?

Structural dysfunctions (myofascial and ar-
ticular hyper- and hypomobilities) affect the
body’s capacity to assume and perform opti-
mal postures and motions and often are asso-
ciated with symptoms.%3:15:20-22

Neuromuscular dysfunctions (inability to co-
ordinate and efficiently perform purposeful
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movements) cause repetidve, abnormal, and
stressful usage of the articular and myofascial
system, often precipitating structural dysfunc-
tions and symptoms.»612:19.23,24

The goal of the PNF approach is to facil-
itate an optimal structural and neuromuscular
state, This helps to reduce symptons, to im-
prove the distribution of forces through the
symptomatic region, and to reduce the inher-
ent functional stresses caused by poor neuro-
muscular control.1%:1%.23.24

The principles and procedures of PNF are
especially effective when integrated with ap-
propriate use of joint and soft tissue mobili-
zation techniques. The basic philosophy and
principles of PNF can be universally inte-
grated into any treatment approach, since the
foundation is the evaluation and treatment of
posture and movement. The utilization of
PNT for spinal dysfunction is enhanced by a
working knowledge of arthrokinematics, neu-
rophysiology, and possible pathomechanics of
the spine.

THE EVOLUTION OF PNF

The PNFE approach was developed by Her-
man Kabat, MD, and Margaret Knott, P'T,
(Fig. 11.1), during the 1940s and early 1950s,
primarily as a method to treat patients with
nenrological dysfunctions.!62%26 Dr. Kabat
desired to offer more to the neurologically
involved patient population than walkers
and passive —~nge of motion exercises. He
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develop effective rapport. An important as-
pect of developing rapport is to capitalize and
place emphasis upon the individual’s physical,
mental, and emotional strengths, rather than
his or her deficits. A person’s strengths be-
come the foundarion from which reeducatien
and learming take place. Working from one’s
strengths, rather than one’s deficits, tends to
achieve success, not frustration—physically,
mentally, cmotionally, and spiritually.

Strengths are best utilized by mutually
agreeing upon clear and attainable short- and
long-term goals. These goals should be de-
veloped both from a thorough evaluation and
the needs and desires of the patent. Based
upon estahlished goals, the treatment pro-
gram is specifically designed to address the
idendfied functional limitations.

When treating neuromnscular dysfunc-
tions, complex motor patterns are reduced to
their basic movement and developmental
components. The emphasis is placed upon
selective reeducation of individual motor el-
ements, through developing the fundamental
skills of trunk control, stability, and coordi-
nated mobility. These basic motor skills are
built upon by progressing to less stable pos-
tures and more complex functional activities.
Fach movement and posture learned is rein-
forced through repetition in an appropriately
demanding and intense training program.
This program may consist of manual treat-
ment, a home program, an cxercise class, and
or a gym program. The intensity of the phys-
ical program is graded to meet the patient’s
specific strength and endurance needs for per-
forming efficient postures and movements
during daily activities.

PRINCIPLES

The principles of PNF are based upon scund
neurophysiological and kinesiological princi-
ples and climical experience.'®!® Each is an
essential coinponent of the approach and pro-
vides the basis for developing consistency
throughout the evaluation and treatment pro-
cess. "T'hrough applying these hasic principles,
the patient’s postural responses, movement

patterns, strengths, and endurance can be as-
sessed and enhanced.

Manual Contacts

"T'he psychological effect of inanual contact is
well known.!*#%2 The comment “You are
the first one to really touch me where it hurts”
is frequently made afrer the initial evaluation
by a manual medicine or therapy practitioner.
The inherent responsibility of a manual ther-
apist is to maximize the psychological benefit
by establishing trust and cooperation without
facilitating dependency.

The quality of touch influences the pa-
tient’s confidence and the appropriateness of
the motor response and relaxarion, Therefore
sensitivity and specificity should be udlized
when applying a manual contact. The thera-
pist should be consistent and specific with all
manual contacts to allow for accurate evalu-
adon, effective treatment, and continuous re-
assessment.

On a physical level, manual contacts to the
skin and deeper receptors influence neuro-
muscular responses.’®3! Through the use of
appropriate and specific manual contacts, the
therapist can influence and enhance the di-
rection, strength, and coordinaton of a motor
response. Appropriate manual contacts are ap-
plied to the skin surface on the side to which the
movement o stabilizing contraction is desived.'»V
If inappropriate contacts ave applied, the sen-
sory input is confusing and affects the motor
response. One testing for shoulder flexion
strength to access the effectiveness of the ap-
plied manual techniques cau distort the find-
ings if consistent manual contact is not main-
tained during the pre and post treatment
testing. Use of a lumbrical grip is the most
effective means of applying appropria.  nan-
ual contacts. This allows for a less compres-
sive grip, while stll facilitating specific unidi-
rectional contact (Fig. 11.2).

Therapist Position and Body Mechanics

An essential aspect in applying appropriate
manual contacts is the use of proper body
position and mechanics.!* The therapist needs


















CHAPTER 11 : PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION 251

phalic-caudal direction. Movement of the
trunk and extremities can be facilitated by the
incorporation of the visual system, which re-
quires integration of the head and neck. Fail-
ure to evaluate and include the visual system
in a rehabilitation program can inhibit or re-
tard the development of complete and coor-
dinated trunk and extremity control. In addi-
tion, balance and eauilibrinm responses rely
heavily on visual input for accurare interpre-
tation of spatial relationships.!%304142

Patterns of Facilitation

The patterns of facilitation were discovered
by Kabat in the final stages of his development
of PNF.1327 Through the ntilization of all the
previously identified principles, he began to
understand and recognize the inherent move-
ment patterns which humans utilize to per-
form normal functional and athletic activities.
He observed that normal coordinated activi-
ties are accomplished by the moving of the
extremities and trunk in diagonal and spiral
motions in relationship to each other. He ob-
served that muscnlar responses were strong
and coordinated when resisted within specific
diagonal patterns. In addition, the use of re-
flex facilitation, such as the stretch reflex, was
most effective when the part was elongated in
its specific diagonal. This observation made
Kabat question the validity of using cardinal
plane motions in the rehabilitation of func-
tional activities, because normal motion is
performed in diagonal and spiral patterns.
Through trial and error, Kabat and Knott
developed the specific trunk and extremity
patterns.

Patterns of facilitation provide the thera-
pist with tools to evaluate and treat dysfunc-
tions of neuromuscular control and mobility
of selective spinal articulations, as well as the
ability to integrate synergistic muscle groups
within the patterns. As control is developed,
synergistic muscle activity is integrated into
functional whole body movements. Through
use of patterns of facikitation, the patient is
provided the opportunity to correctly perform
and learn the desired motor response and in-

tegrate that response into daily functional ac-
tivities.

The patterns exist in narrow diagonals in
relationship 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 Trumk. The components are:
flexion/extension, lateral movement, and ro-
tation (Figs. 11.7A,B,C).

In the Extremities. The components are:
flexion/extension, abduction/adduction, and
rotation (Figs. 11.8A,B)}.

Parameters. Each pattern can be identi-
fied by the following parameters.!023:24

1. When in the elongated position all syner-
gistic muscles are equally on stretch. In this
manner the patent’s functional range can
be evaluated.

2. The stretch reflex is optimally facilitated
within a synergistic group of muscles at one
time,

3. Climically, it can be shown that a muscle
contracrion is stronger when performed
within a facilitation pattern than outside of
the pattern. Itis theorized that muscles work
together more efficiently when placed
within these patterns and the contraction is
more readily enhanced by irradiation. An
example is the function of thumb and litde
fnger opposition, which is easily demon-
strated to be not only stronger, but more
easily recruited when the upper extremity is
placed within the extension-abduction pat-
tern.

4, Resistance to an extremity pattern will fa-
cilitate a contraction within the related
trunk patterns.

5. Increased tone and clonus are generally re-
duced when the part is specifically placed
within a component of the diagonal. This is
often dramatically illustrared m a patient
with increased abnormal tone of the upper
extremity or an immediate reduction in tone
when the scapula of that same extremity is
placed into posterior depression.!?

By using the PNF patterns of facilitation,
the therapist can more quickly and effectively
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them the patient is given the command,
“Keep it there, don’t let me move you,” while
the therapist quickly applies matching resis-
tance to prevent motion. If a dynawic con-
traction is not facilitated, the therapist may
use the command “Push” or “Pull” while ap-
plying a stronger resistance that allows only
minimal motion.

Isometric Contraction

The padent’s ahility to produce an isometric
contraction is evaluated in addition to the
combinations of isotomics. For assessing aud
retraining the ability to perform this contrac-
tion, the patient is given the command,
“Hold, don’t let me move you, don’t push
into me.” The therapist gradually applies and
releases the resistauce, attempting to match
forces with the padent. The verbal command
is importaut to reinforce to the patient that
he is not to push or pull, only maiutain bis
position. In cases where the patient is unable
to perform an isometric contraction, low level
maintained isotonic contractions may have to
be initially utilized. The goal is to progres-
sively facilitate the patient’s capacity to per-
form true stabilizing coutractions on demand,
or to facilitate a selective motor recruitinent
where substitution is prevalent.

Reversals

"The ability to reverse direction is a primary
control feanure of the neuromuscular sys-
tem.*24-% Tnadequate coutrol, speed, or
strength of a reciprocal motion can result in
altered arthrokinematics®?3-** aud the devel-
opment of compensatory movement patterns.

Example. By resisting flexion/adduc-
tiou/external rotation of the lower extremity,
followed by extension/abduction/internal ro-
tation of the lower extremity, the therapist
evaluates the padent’s ability to perform re-
ciprocal inotions. The change in directions is
criiqued for smoothuess, direction, proper
speed, and synergistic control of the prine
movers versus the stabilizers. At the same
time, while the extremity is performing the

reciprocal moton, the trunk is assessed for its
capabilities to stabilize.

Agonist/Antagonistic Balance

Secondary to structural dysfunctions, herni-
ated nucleus proposus, or overuse syndromes,
a functional imbalance may occur between the
use of the antagonistic muscle groups. This
manuifests irself as many of the dysfunctions
previously discussed, such as poor coordina-
tion, inefficiency at reversals,>!** or neuro-
muscular holding patterns such as backward
bending of the lumbar spine.

Trunk Control

Trunk control depends upon the integration
of stability and mobility. It is essental for
efficient function and the health of associated
structures.**0 Dysfunctions of trunk motor
control lead to aberrant movement patterns,
and places abnormal stress on the soft tissues
aud articular soucrures. This stress, if repet-
itive or excessive, often precipitates symptoms
and degeueration. Motor dysfunctions are
often overlooked in the normal course of eval-
uation aud treatment, as emphasis is placed
on the structural components. Therefore, a
basic tenaut of PNF is to evaluate runk motor
control with any musculoskeletal problem in
an extremity or the trunk.

For efficient ounk or extremity function
to occur these interconnecting segments of
pelvis and scapula must bave the capacity to
function independently and iu coordinated
manner with the extremity and trunk. In an
efficient state the trunk provides appropriate
proximal stability or controlled mobility to
support optimal rask or postural performance.

A functional trunk assessment is conducted
by first evaluating the pelvic and shoulder
girdles for appropriate characteristics of neu-
romuscular control and the pelvis and shoul-
der integraton with the axial skeleton.

SYMPTOMS AND SELECTION OF
TREATMENT TECHNIQUES

During the performance of passive, active, or
resisted PNF diagonals, the therapist is always
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alert to the reproduction of the symptoms.
The combinations of functional demands
placed upon articular and soft tissue structures
during any given pattern may identify restric-
tions or reproduce symptoms in a dynamic
way that isolated structural assessment may
not.

Assessment

A skilled practitioner can accomplish a full
neuromuscular assessment in a few minutes
and integrate the trearment of identified dys-
functions within the treatment program.

Example. In cases of recurrent inversion
sprains of the ankle, the lower extremity pat-
terns are assessed. Fach aspect of the lower
kinetic chain, including trunk, is evaluated for
the multiple components of efficient neuro-
muscular control. A frequently identified dys-
functional component is poor control of dor-
siflexion with eversion and hip internal
rotation in the flexion-abduction pattern.
When identified, a specific facilitory tech-
nique is chosen and applied during the per-
formance of the pattern, a more responsive
contraction of dorsiflexion with eversion. As
the technique is being applied, the status of
the dysfunction continues to be evaluated.

If an improvement is noted during the
treaument process the facilitation techniques
used are gradually eliminated undl the pattern
can be performed with minimal facilitation.
The improved pattern is integrated into more
complex patterns of movement and functional
activities, specifically those movements and
activities that have been previously assessed
as symptomatc or dysfunctional. As coordi-
nation, muscle recruitment, strength, and
control improves normal activities become
less stressful upon the symptomatic structures
and rhe potential of reinjury is reduced.

THE TECHNIQUES OF PNF

Because proprioceptive neuromuscular facil-
itation is defined as the utilization of the pro-
prioceptors to hasten or make easier the learn-
ing of a neuromuscular task,?” application of
ideal technique is essential. The success
achieved through PNF is derived froms the

therapist’s ability to appropriately i’ atify
faulty characteristics of neuromuscula: con-
trol and analyze and select the appropriate
PNF technique. These techniques focus upon
the functional attribute of the patient’s motor
response, utilizing facilitory twols such as
resistance, stretch reflex, approximation, and
traction.

Once a technique is selected and applied,
the therapist evaluates the results and pro-
ceeds by choosing from the list of options
(Table 11.1).

The following techniques were developed
in response to clinically identified dysfunc-
tions. Each techniques evolved through a trial
and error application of the principles of PNF
and subsequent observation of variations in
the patients functional nceds.

Rhythmic Initiation (RD!S
Purpose. R1 is used to evaluate and weat

the patent’s ability:

Table 11.1
Options during PNF Procedures

1. If there is no improvement in the metor response—

a. Evaluate whether the technique was effectively
applied, and if not, correct the technique and
apply again, or

b. Select and apply another technique, or

<. Utilize irradiation from a stronger synergistic
componert, or

d. Address an associated dysfunction in
conjunction with apelied technique.

9. If a partial resolution has occuirred in the motor

response—

a. Centinue to utilize the technigue to dain further
improvement, or

. Integrate improvement intc functional activity, or

c. Teach patient self exercise program to maintain
and enhance gains between treatments, or

d. Wait until next treatment to address dysfunction
again.

e. Address an associated dysfunction in
conjunction with applied technique.

3. If dysfunction is resolving or has resclved—

a. Judiciously recduce use of facilitory technique
and train patient to move efficiently against
resistance without facilitation, or

b. Integrate improvement into mass movement
pattermns and functional activities.
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® (o allow passive motion,

® (o actively contract in a smooth, rhythmical
fashion

® o perForm movement at a consistent
thythm against resistance.

Indications. RI is utilized for the treat-
ment of dysfunctions which affect the initia-
tion, speed, direction, or quality of the con-
traction.

Application. In preparation to apply the
technique, the patient is positioned in a pos-
ture conducive to relaxation. The rechnique
is divided into three distinct components; pas-
sive, active, and resisted,

Passive. The technique is initated hy requesting
the patient to relax and allow the therapist to
perform the desired motion passively, An ap-
propriate rthythm of movement is established
as the patent relaxes. Manual contacts can be
nonspecific.

Active, When a smooth and rhythmical passive
motion is achieved, the therapist asks the pa-
tient to minimally assist with the motion. With
each successful repetition, the padent increases
the force of contraction. If the patient’s partic-
ipaton interrupts the smooth rhythinical no-
tion, the therapist resumes passive motion and
tries again to have the patient participate at a
lesser degree. Manual contact must be specific
to direcdon of movement,

Resistive. Appropriate resistance is applied as the
patent inereases active participation. The goal
is to slowly increase resistance with each repe-
tition while maintaining the same rhythm and
excursion of moton. Resistance is pivotal to
the reinforcement of volitional control.

Example. The rhythnic inidation technique
can be helphul to progressively facilitate active
and resistive contractions in patients with acute
pain. For acute lumbar symptoms, passive pel-
vic motion in pain-free range can provide os-
cillatory mhibition. As the patents relax and
allow the motion, they are requested to provide
a minimal active contraction. ‘This actve con-
traction can begin to inhibit pain and spasm,
and provide a muscular pnimping action for the
region. If the active contraction is built to a
point where resistance can be added, it is added
minimally at first and, if possible, with traction.

Often reversals of these small motions are help-
ful.

Combination of Isotonics (COI)!?

Purpose. COI is used to evaluate and de-
velop the ability to perform controlled par-
poseful movements. This is accomplished
through assessment of the patient’s capacity
to alternate between the three types of iso-
tonic contractions {concentric, eccentric, and
maintained).

Indications. COI is indicated for the
treatment of deficiencies in strength, the abil-
ity to appropriately perform these three iso-
tonic contractions, ROM, and decreased neu-
romuscular coordinartion and awareness.

Application. This technique is coupled
with the evaluation process. The therapist be-
gins by assessing the patient’s capacity to per-
form 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 will
depend upon the individual patient and the
goals of treatment. When a dysfunction is
identified the technique is initiated by utiliz-
ing the type of contraction the patient per-
forms best.

Hdentified Dysfunction. Included are—

Poor Concentric Control: Problems with ini-
Hation, power of concentric contraction, coor-
dination, and direcdon of moton are treated
through use of maintained and eccentric con-
tractions.

Example. If the padent is unable to easily move
a body part to a specific target position, the
body part is placed at that point. A maintained
contraction is built followed by a short-range
eccentric contraction with an immediate con-
centric contraction to return to the target po-
sition. This procedure is repeated until the con-
centric contraction can be performed to the
target point.

Poor Eccentric Control: Difficulty in con-
trolled eccentric contractions with appropriate
strength is treated through urilization of main-
tained and concentric contractions.

Faample, A rarchety quality of an eccentric con-
traction performed against appropriate resis-
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Isotonic Reversal (IR)

IR is applied by resisting alternating concen-
tric contractions. The speed and the range of
moton utilized is dependent upon the indi-
vidual’s needs and abilities. Techniques such
as RI, COI, and RQS can be combined with
IR to enhance the motor response.

Application. The technique is begun by
initiating a concentric contraction, either
through a verbal command alone or one that
is timed with a stretch reflex. At the point in
the range, if a reversal of directions is desired
the therapist smoothly shifts from applying
resistance with both hands to one (nsnally
freeing the proximal hand). The free hand
then applies manual contact to the antagomis-
tic surface, and for a brief time the hands are
contacting both snrfaces. A reversal of direc-
tion is elicited through a verbal command and
if necessary a quick stretch. The goal is to
train the patient to shift smoothly and effec-
tively from one pattern to the other.

A weaker agonist group can be facilitated
hy applying manual resistance to the antago-
nist pattern before the reversal or by combin-
ing the repeated quick stretch techniques
within the IR.

When there is diffienlty m reversing di-
rection smoothly, the therapist may use a
maintained isotomic to the agonistic motion.
This maintained isotonic contraction will fa-
cilitate the antagonists motion and allow the
therapist time to change manual contacts.

If the patient fatigues easily in one direc-
ton while applying RQS-E, an IR can be
combined to reduce fatgue.

As the patient learns to reverse directions
smoothly with simple nonweight-bearing pat-
terns the skills are advanced to more complex
functional activities.

Stabilizing Reversal (SR)!?

SR, also called Rbythmic Stabilization,” is ap-
plied by resisting alternating isometric con-
tractions. The goals of the technique are to
improve stability around a segment, to in-
crease positional neuromuscular awareness, to
improve posture and balance, and to enhance
strength or stretch sensitivity of extensors in

the shortened range. The technique can also
be applied to reduce pain, facilitate relaxation,
and increase ROM. This technique also offers
the therapist a significant amount of informa-
tion about the patient’s ability to reinforce the
contractions through appropriate irradiation.

Application. Manual contacts can be
placed either on one side of the trunk or
extrenity, or on both sides. The therapist
begins by gradually increasing resistance
through both hands coupled with a verbal
command, “Keep it there; don’t let me move
you.” The therapist slowly increases the re-
sistance in direct proportion to the patient’s
response. This matching or isometric contrac-
tion is built to a maximal level without pro-
moting a concentric response. Once the con-
traction has plateaued, the therapist 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 resis-
tance. The free hand is then shifted to another
appropriate surface. The transition must be
smooth, not allowing for any relaxation or
initdadon of attempted motion. If the patient
is not able ro perform an isometric contrac-
rion 3 maintained isotomic contraction is nsed.

Example. A good illustration is the appli-
cation of resistance to the shoulder girdle re-
gion to promote trunk stability in sitting. As
the parient is instructed to inaintain a bal-
anced position, the therapist slowly begins to
apply resistance to the trunk through manual
contacts at the shoulder region. If the resis-
tance is applied too quickly, the patient may
respond with an active isotonic contraction of
the shoulder girdle muscles. By applying the
resistance slowly, the therapist not only en-
courages an isometric contraction of the
shoulder girdle region, but facilitates irradia-
ton to the trunk muscles in an isometric
mode. As the therapist increases the resis-
tance, the patient’s response builds to the level
at which the trunk is holding a maximum
isometric contraction. At this time, the ther-
apist slowly changes the manual contacts in a
smooth and coordinated manner, so as to
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utilizing an isometric rather than an isotonic
contraction,

Indication. In the presence of pain or
when the concentric contraction is overpow-
ering, an isometric contraction provides
greater control of the procedure.

Application. "The part is placed in a pain-
free portion of the range and the isometric
contraction is slowly built. The verbal com-
mand, “Hold, don’t let me move you” is
given, In cases with highly irritable symptoms
the facilitated contraction may be minimal. In
some cases, the technique is most effectively
applied to a pain-free portion of the body to
create indirect relaxation through irradiation.
The segment may then be moved actively or
passively to the new range, or the technique
may be repeated without motion to gain fur-
ther relaxation or pain reduction.!%!?

SPECIFIC DYSFUNCTIONS

Pain

Determiming the level of irritability is the first
consideration in the treatment of pain.” If the
symptoms are highly irritable the goal of
treatment is the reduction of symptoms, with
extra caution taken not to exacerbate those
symptorms.

The first aspect of treaument is to identify
positions which reduce symptoms and provide
appropriate supports. In addition, an impor-
tant adjunct to treatment is the use of ice,
which is most effective if utilized while treat-
ment techniques are being applied. The au-
thors personally prefer the icing system de-
veloped by Kabat and Knott, which uses
towels soaked in a bucket of shaved ice and
water. ‘These towels are wrung out and placed
over the painful and surrounding regions, and
changed every few minutes,1%%¢

The techniques of choice for irvitable
symptroms are stabilizing reversals and hold
relax. These techniques are applied to com-
ponents which facilitate appropriate irradia-
tion, As relaxadon occurs and if symptoms
reduce, controlled use of combinations of iso-
tomrics can begin to assist in improving mo-
bility, circulation, and relaxation of the symp-
tomatic region. Also mid-range active

short-arc motions can provide oscillatory in-
habition and relaxation. If pain increases, the
techniques are discontinued.

If symptoms are minimally #rritable the
primary goal of treatment is to assess for dys-
functions (characteristics of neurcmuscular
control) and to provide appropriate manual
therapy (soft tissue and joint mobilization and
neuromuscular reeducation),?3.24

Throughout the evaluation process, care
must he taken to differendate between the
pritnary symptoms and those which are see-
ondary to compensations, inflammation, and
inactivity. Pain is rarely localized to the pri-
mary dysfunctional structure, partially due to
the compensatory movement patterns and al-
tered postures. These compensations, if
chronic, precipitate muscular imbalances and
strength loss. Secondary dysfunctions serve to
reinforce the primary dysfuncton and uld-
mately need to be addressed.

Example. Patents suffering from cervical
pain and demonstrating restricted cervical
movements, often have restriction of scapula
patterns as well. Since the cervical spine and
shoulder girdles share many of the same mus-
cles, treatiments of shoulder girdle dysfunction
often have dramatic effects on cervical dys-
functions and symptoms. In addition, in
highly irritable patients in which the cervical
spine cannot be treated, the shoulder girdle
may often be successfully utilized. As limita-
tions in the scapular patterns are identified,
HR, CR, or COT techniques can be applied
to enhance relaxadon. Muscle tension reduc-
tion may produce immediate changes in
arthrokinemadcs, extensibility, and proprio-
ceptive input of the shoulder girdle and cer-
vical spine.%’” Improved movement patterns
often result in pain reduction. As compensa-
tions are resolved, the therapist can work di-
rectly into the primary dysfunction, much like
peeling the layers of an onion.

Limited Functional Excursion and
Muscular Imbalance

Dysfunctional effects occur secondary to lim-
ited myofascial excursion, muscle play, and
mnscular imbalance.521225% Such effects are:
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smaller components are developed they are
integrated back into the larger activity of lift-
ing; the technique of combination of isotonics
is used to effectively retrain the components
into the whole throughout various portions
of the rask.

Segmental Limited Mobility

Treatment of limited mobility has been cov-
ered previously in this chapter. This section
is designed to provide examples in the cervi-
cal, thoracic, and lumbo-pelvic regions?324
Segments with restricted mobility can be
identified through:

® Restriction in range of a pattern,

® A gection of the range in which the motion
“Jumps” past a region,

® A deviadon in the performance of the pat-
tern at a specific scgment,

® DPalpation of the spinal structures while the
pattern is being performed.

The general principle for utilizing PNF to
restore sepmental mobility is to:

® [Localize the resrricted motion,

® Tock the segments above and below to pro-
vide specificity,

® Place manual contact upen the restricred
region to provide a fulcrum and kinesthetic
feedback.

If the Jocalization is done well, many times
substantial mobility can be gained through the
use of selective breathing. The patient is in-
structed to breath into the manual fulcrum
and build up to the point of comfort; then,
on exhalation, to relax and allow a new range
to be gained. Once the segment is moved into
the new range, the technique is performed
again until progress plateaus or normal mo-
bility is reinstated. Facilitation techniques are
then applied to reeducate the new range. If
breathing does not provide adequate force, a
hold or contract relax can be performed when
the symptoms are not too irritable.

Cervical Spine. Each segment is evalu-
ated for its ability to move both into flexion
and extension within the parterns. In the
flexion motion, the anterior aspect of the facet

joints are palpated for limited mobility. This
is the region to which the treatment fulcrum
is placed. In the same manner the posterior
articular pillars are palpated into extension to
that side. The options for facilitating a con-
traction are: breathing, use of shoulder girdle,
jaw opening and closing, eyes movement,
side-bending of the trunk specificity, or con-
tractions within the pattern (Fig. 11.21).

Thoracic Spine. A frequently restricted
motion in the thoracic spine is backward
bending. The following procedure is adapted
from a thoracic spine mobilization technique.
The restricted segment is localized through a
hand placed posterior at the level of restric-
ton, and the resisted force is placed through
the patient’s elbows. The treaument technique
is applied by having the parient lift the elbows
up or down (Fig. 11.22}. This will localize the
force to the restricted movement segmeut. As
the range increases, neuromuscular reeduca-
tion is performed in the new range. If a ma-
nipulative thrust is used, neuromuscular re-
education can help to retrain the surrounding
muscles to functionally maintain the gains.

Lumbar. Through the use of standard lo-
calization techniques (see Fig. 11.23) instead
of passive mobilization techniques, the more
dyuamic PNF approach can add a more func-
vonal option. Hold relax is often the tech-
nique of choice to assure the proper recruit-
ment and avoid substitution or too forceful of
a response.

Pelvic Girdle. Figure 11.24 illustrates the
use of a position to dynamically maobilize and
reeducate an innominate bone that is re-
stricted into posterior torsion.

Instability

Spinal stabilization is the capacity of the in-
triusic and extrinsic trunk musculature to pro-
vide both segmental and geueral stability o
the spine in response to movement demands
and external forces.'**? This protective sta-
bility or lumbar protective mechanism*** re-
quires adequate strength and responsiveness
of the trunk musculature. Adequate strength
includes both sufficient force producdon and
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sinaller components are developed they are
integrated back into the larger activity of lift-
ing; the technique of combination of isotonics
is used to effectively retrain the components
into the whole throughout various portions
of the task.

Segmental Limited Mobility

Treatment of limited mobility has been cov-
ered previously in this chapter. This section
is designed to provide examples in the cervi-
cal, thoracic, and lumbo-pelvic regions.?32*
Segments with restricted mobility can be
identified through:

® Restriction in range of a pattern,

® A section of the range in which the motion
“jumps’ past a region,

® A deviadon in the performance of the pat-
tern at a specific segment,

® Palpation of the spinal structures while the
patternt is being performed.

The general principle for utlizing PNF to
restore segmental mobility is to:

@ I.ocalize the restricted motion,

® [ock the segments above and below to pro-
vide specificity,

® Place manual contact upon the restricred
region to provide a fulerum and kinesthetic
feedback.

If the localization is done well, many times
substantial mobility can be gained through the
use of selective breathing. The patient is in-
structed to breath into the manual fulcrum
and build up to the point of comfort; then,
on exhalation, to relax and allow a new range
to be gained. Once the segment is moved into
the new range, the techmque is performed
again untl progress plateaus or normal mo-
bility is reinstared. Facilitation techniques are
then applied to reeducate the new range. If
breathing does not provide adequate force, a
hold or contract relax can be performed when
the symptoms are not too irritable.

Cervical Spine. Each sepment is evalu-
ated for its ability to move both into flexion
and extension within the patterns. In the
flexion mortion, the anterior aspect of the facet

joints are palpated for limited mobility. This
is the region to which the treatiment fulcrum
is placed. In the same manner the posterior
articular pillars are palpated into extension to
that side. The options for facilitating a con-
traction are: breathing, use of shoulder girdle,
jaw opening and closing, eyes movement,
side-bending of the trunk specificity, or con-
tractions within the pattern (Fig. 11.21).

Thoracic Spine. A frequently restricted
motion in the thoracic spine is backward
bending. The following procedure is adapted
[rom a thoracic spine mobilization technique.
The restricted segment is localized through a
hand placed posterior at the level of restric-
tion, and the resisted force is placed through
the patient’s elhows. The treatinent technique
is applied by having the patient lift the elbows
up or down (Fig. 11.22). This will localize the
foree to the restricted movement segment. As
the range increases, neuromuscular reeduca-
tion is performed in the new range. If a ma-
nipularive thrust is used, neuromuscular re-
education can help to retrain the surrounding
muscles to functionally maineain the gains.

Lumbar. Through the use of standard lo-
calization techniques (see Fig. 11.23) instead
of passive mobilization techniques, the more
dynamic PNF approach can add a more func-
tional option. Hoeld relax is olten the tech-
nique of choice to assure the proper recruit-
ment and avoid substitution or too forceful of
a response.

Pelvic Girdle. Figure 11.24 illustrates the
use of a posidon to dynamically mohilize and
reeducate an innominate bone that is re-
stricted into posterior torsion.

Instability

Spinal stabilization is the capacity of the in-
trinsic and extrinsic trunk musculature to pro-
vide both segmental and peneral seability to
the spine in response to movement demands
and external forces.**? This protective sta-
bility or lumbar protective mechamsm?*&** re-
quires adequate strength and responsiveness
of the trunk musculature. Adequate strength
includes both sufficient force production and
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Responsiveness is tested through the fumbar
protective mechanism test (Fig. 11.26). The test
is administered with the patient in standing
or sitting, while the therapist applies unidi-
rectional pressure to the shoulders in poste-
rior, anterior, and diagonal directions. The
patient is instructed to hold, and the respon-
siveness and strength of the resulting contrac-
ton is graded. In the efficient state there is
minimal lunbar motion,

Therefore, the treatment strategy for in-
stability must address the structural, postural,
and neuromuscular components.

Components

Structural. The soft tissue and myofascial
dysfuncdons need to be addressed through
appropriate manual therapy techniques so the
region has improved mobihty and postural
potential (Fig. 11.27).

Postural. Throngh graded and guided re-
sistance and repetition the individual can be
trained to attain an improved posture and to
efficiently move in and from that posture. To
assist their abihity to maintain and their kin-
esthetic awareness of the posture, possibly
through re-hiasing of the muscle spindles, sta-
bilizing reversals are applied in the optimal
posture.

Neuromuscular. Fducation and training
are required to prepare a patient to cfficiently
respond to the external forces which necessi-
tate a stabilization response. The neuraomus-
cular element of the structural and postural
dysfunctions is evaluated and treated for the
integral role this system plays in posture and
movement retraining. The philosophy and
principles of PNF give the therapist the tools
to retrain the neuromuscular elements to sup-
port the stabilization response.

The proeess of stabilization training or
functional rehabilitation is an integrated pro-
cess, which ineludes the gamut of manual
therapy techniques. The interrelated use of
PNF with soft tissne and joint mobilization
allows the therapist to progress the patient

rapidly through the rehabilitation. Because
the effects of structure and function are inter-
dependent PNF may be used to address both
aspects during the course of treatment, bal-
ancing one system as the other is altered
through techniques.

Such utlization of PNF during the stabi-
lization or functional rehabilitation program
may include:

1. The use of contract or hold relax tech-
niques as an adjunct to soft tissue mobilization
to facilitate elongation in shortened muscles.

2. The use of trunk, shoulder girdle, and pel-
vic PNF patterns to localize the unstable seg-
ment and facilitate contractions of the intrinsic
muscles. This is generally accomplished
through the applicaton of prolonged isometric
and stabilizing reversals. The manual approach
of PNF gives direct feedback to the therapist
which is needed ro assure proper recruitment
is occurring. Otherwise, new movement pat-
terns using old, habitual recrnitment motor pat-
terns are being retrained.

3. The use of comhinadon of isoctonics to-
manually reinforce and erain controlled move-
ment. This trains the extrinsic muscles to co-
ordinate with the intrinsic muscles.

4. 'The next progression is to use the extrem-
ities in activities such as resisted rolling and
crawling, while stability and control are main-
tained in the dysfunctional segment (Figs.
11.28, 11.29). This is coupled with an indepen-
dent exercise program.

5. Progression to resisted functional activities
such as lifting, walking, pushing, pulling, etc.
is evaluated first through the manual principles
of PNF, then trained and progressed to an in-
dependent exercise program (Fig. 11.30). Once
again, the emphasis of PNF at this stage is to
assure the patient does not substitute previous
movement patterns during the more complex
activities.

6. Balancing reactions through treatment ad-
juncts such as the Swiss ball (Fig. 11.31).
Feldenkrais foam roll, halance boards, etc. offer
the advanced training necessary to facilitate
functional and spontaneous carry-over of sta-
bilization to activities of daily living.
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CONCLUSION

‘The ability of a therapist to clearly assess
the underlying structural and/or neuromus-
cular dysfunctions which perpetuate an iden-
tifiable alteration in a person’s functional ac-
tivities of daily living is the foundation of
physical therapy. This ability is enhanced by
the understanding and utilization of the man-
ual therapy approach of Proprioceptive Neu-
romuscular Facilitation. Through the princi-
ples, procedures, and techniques of PNF the
therapist can identify and treat many of these
structural and functional aberrations. In ad-
dition, the approach of PNF allows the ther-
apist to fully integrate the treatmeur of struc-
ture and function by continuously integrating
structural changes into functional im-
provements. The results achieved through
structural techniques such as soft tissue mo-
bilization and joint mobilization are enhanced
when incorporated into the neuromuscular
systerm.
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