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Table 7. Analysis of treated baby #6

#2. A detailed consideration of the clinical presenta- Analysis and Discussion
tion of these babies and the rationale for treatment is be- The pre- and post-feed creamatocrit reading provides a

yond the scope of this article, which presents the outcomes  gimple, non-invasive means of assessing the effectiveness

in order Lo assess whether a more extensive study (which  of the infant’s sucking ability; normal infants will feed

would include the above considerations as a part of any  for 10 to 30 minutes and empty the breast sufficiently to
ensuing report) would be worthwhile. An analysis of the  ohtain the hind milk (which has a higher fat concentra-
outcome for the pilot study appears in the next section.  tion). An infant with a dysfunctional suck (which is de-
The average difference between pre- and post-feed fates-  fined as a sucking pattern which is characterised by an
timation at the beginning of the month of treatment was  ¢xcessive amount of up and down movements, marked
2.58mm. The average difference between pre- and post-  varjations in sucking rhythm, lack of characteristic rhythm
feed fat estimation at the end of the month of treatment o any pattern which more subtly affects the speed, skill
was 11 .08mm. This compares favorably with the 7.84mm o1 amount of milk taken at a feed) will either feed for a
average for the normal infants. much shorter or longer time than infants who are feeding
normally.
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In the former case, the feed is discontinued for a vari-
ety of reasons which include maternal pain and tiredness/
pain of the infant. In the latter case, the infant may go on
sucking intermittently and ineffectually for a long time.
In both cases the infant’s ineffectiveness will fail to ob-
tain the hind milk because the breast has not been suffi-
ciently drained. The data displayed in Tables 2 - 7 give
the results of fat estimation for the 6 babies with a dys-
functional suck. A linear regression analysis has been made
using the ‘least squares’ method. The regression line pro-
vides the best fit for the data. In each case the slope of the
line measures the differences in the pre- and post-feed
breastmilk fat estimation per unit of time during which
the baby was treated. The standard error term was low,
varying between 0.95 and 2.99. In linear regression, an r
value (the coefficient of determination) of 1 would indi-
cate that there was no difference between the estimated
difference between pre- and post-feed breastmilk fat esti-
mation and the actual differences. At the other extreme, if
the coefficient of determination is 0, the linear regression
equation is of no value in predicting the differences. Each
of the treated babies has an r value which exceeds ().7.
The r value for 4 of the treated babies was 0.85 or higher
which would be regarded as a very good outcome. In each
case the coefficient of determination is greater than 0.50
which shows a strong relationship between the duration
of the treatment and increase in breastmilk fat estimation.
In 4 of the babies this is greater than 0.85 which demon-
strates a very strong correlation.

The results of the linear regression equation for the pre-
post-fat differences is shown in Table 8 below.

Baby # Initial Final Standard error of estimator
1 4.2 12.2 1.5
2 2.3 17.8 14
3 3.6 7.0 1.9
4 0.5 7.1 1.0
5 1.8 11.6 21
6 2.9 10.3 3.0

Table 8. Linear regression equation for the pre-
post fat concentrations

The crucial test of the effectiveness of the osteopathic
treatments is whether the slope of the regression line, fit-
ted to the differences in the pre- post-feed fat estimates,
increases significantly. (-statistics can be used (o deter-
mine the probability of the slope of the regression line
being obtained by chance. Table § presents the t-critical
and t-observed values for each line.

Baby # §| t-observed*® | t-critical* Alpha=0.10  Alpha=0.25
for
Alpha=0.05
1 3.92 2.92 1.89 0.82
2 8.33 292 1.89 0.82
3 1.43 2.92 1.89 0.82
4 5.05 1.94 1.44 072
5 4.09 235 1.64 0.77
6 2.00 2.35 1.64 0.77

* t-ohserved is calculated by dividing the regression line slope by
the standard error for the slope

+ t-critical values (obtained from standard statistical tables) are pre-
sented for both Alpha = 0.05, 0.10, and 0.25 i.e. for the probabili-

ties of 0.05, 0.10, and 0.25 that the slope was obtained by chance,

Table 9 The t-critical and t-observed values for six
treated infants.

When t-observed values are greater than the t-critical val-
ues, then the probabilily of the slope being obtained by chance
1s less than the corresponding Alpha value. Therefore, there
is less than a 5 percent probability that the slope of the re-
gression line was obtained by chance for treated babies # 1,
2, 4 and 5, less than 10 percent probability for treated baby
#6, and less than 25 percent probability for treated baby #3.

Treated baby #6 was clinically a very difficult case and
particularly successful. However, the result is skewed by
virtue of the second pre-feed reading being uncharacteristi-
cally low and the post-feed measurement being uncharac-
teristically high. It suggests that if a further study is done,
that twice weekly measurements should be taken so that varia-
tions like this do not have such an impact upon the statistical
outcome. The mother of treated baby #2 kept a daily record
of her pain (on a scale of 0 to 10 where () = no pain and 10 =
severe pain), without being asked to do so. It was noted that
when she started to record a reduction in pain, the fat con-
centration in the milk increased. This tends to bear out the
Barowicz’ contention* that maternal pain can alter the milk
composition. Any extension to this study should therefore
include the keeping of a daily visual analog scale of mater-
nal breast pain. The fact that the average pre-post fat differ-
ence for the dysfunctional group is higher than for the nor-
mal group may be explained by the longer feed time and
mcreased focus on the whole process of lactation of mothers
whose babies initially had breast-feeding problems. Further,
normal babies need to be measured with an instruction to
mothers to persist in feeding from onc breast for as long as
possible.

This pilot study demonstrates that as the infant’s suclk-
ing becomes more effective following osteopathic treat-
ment, a greater variance in the pre- and post-feed
creamatocrit reading is seen. —
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Conclusion

It appears that the milk fat estimation provides a simple,
non-invasive and reliable standard measurement of the
ability of an infant to feed effectively. The results with the
small sample of treated babies are encouraging. The dif-
ference between pre- post-feed fat estimations of
breastmilk were small in infants with a dysfunctional suck.
In all but one of six cases, there was a substantial increase
in the pre- post-feed fat estimation by the end of the month
of osteopathic treatment. All of these infants had been re-
viewed by a lactation consultant and all were 4 weeks or
older prior to the commencement of osteopathic treatment.
All 6 of the infants continued to breast-feed for 5 months
or more following treatment. At the time the infants com-
menced treatment each of the mothers was at the point of
discontinuing feeding. It is believed that it would be worth-
while extending the study to a cohort of 40 infants. A con-
trol group would be required to ensure validity.
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S.T.A.R.: A more viable
alternative descriptor system
of somatic dysfunction

by Dennis J. Dowling, DO, CSPOMM, New York

Edtior’s Note: Dr. Dennis Dowling, is currently an Associ-
ate Professor and Chairman of The Stanley Schiowitz, DO,
FAAQ'’s Dept of OMM ar NYCOM/NYIT. He is also the Di-
rector of Manipulation in the Dept. of Physical Medicine
and Rehabilitation at the Nassau County Medical Center
and Chairman of the OMM Committee of the Massapequa
General Hospital,

There are several references/definitions which appear in
the Glossary of Osteopathic Terminology (1997) related to
somatic dysfunction, such as:

somatic dysfunction: impaired or altered function of re-
lated components of the somatic (body framework)
system: skeletal, arthrodial, and myofascial structures,
and related vascular, lymphatic, and neural elements.
Somatic dysfunction is treatable using osteopathic ma-
nipulative treatment. The positional and motion aspects
of somatic dysfunction are best described using at least
one of three parameters: 1. the position of a body part
as determined by palpation and referenced to its adja-
cent defined structure, 2. the directions in which mo-
tion is freer, and 3. the directions in which motion is
restricted. see also osteopathic lesion (osteopathic le-
sion complex).

somatic dysfunction, acute: immediate or short-term im-
pairment or altered function of related components of
the somatic (body framework) system; characterized
in early stages by vasodilation, edema, tenderness, pain,
and contraction; identified by T.A.R.T. (qv); palpatorily
diagnosed by assessment of tenderness, asymmetry of
motion and relative position, restriction of motion and
tissue texture change (T.A.R.T.). see T A.R.T.

somatic dysfunction, chronic: impairment or altered
function of related components of the somatic body
framework) system, characterized by tenderness, itch-
ing, fibrosis, paresthesias, contracture; identified by
T.ART. (qv). see TAR.T.

somatic dysfunction, secondary: somatic dysfunction
(qv) arising subsequent to or as a consequence of other
ctiologies.

somatic dysfunction, type I: a group of thoracic and/or
lumbar vertebrae in which the freedoms of motion are
in neural with sidebending and rotation in opposite di-
rections (rotation occurs toward the convexity of the
curve).

somatic dysfunction, type 11: thoracic or lumbar somatic
dysfunction of a single vertebral unit in which the ver-
tebra is flexed or extended with sidebending and rota-
tion in the same direction (rotation occurs into the con-
cavity of the curve).

The Glossary of Osteopathic Terminology also lists the
definition of T.A.R.T. as:

T.A.R.T.: a mnemonic for the four diagnostic criteria of
somatic dysfunction- tissue texture abnormality, asym-
metry, restriction of motion and tenderness-any one of
which must be present for the diagnosis.

There are also references to the original mnemonic,
“A R. T which in the glossary is reduced to “see TA.R.T.”

The difficulty with this basic mnemonic and its deriva-
tions is that there are three objective components (A.R.T.)
which should be reproducible and one subjective finding
which is limited in its scope in the currently used T.A.R.T.
system. Recognition of the subjective factor allows for the
patient to identify a pain reaction, tenderness, in response 1o
palpatory examination by the osteopathic physician. The
patients’ complaints should be a part of the determination of
somatic dysfunction but limiting their contribution to just
tenderness, or even pain, limits the actual determination of
somatic dysfunction. Tenderness is also open to interpreta-
tion by the patient. Subjective appreciation of pain varies
widely depending on the individual’s tolerance for pain, their
cxpectation, and the depth of palpation. There are many other
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sensory and motor changes which can be associated with
the occurrence of a somatic dysfunction as even expressed
in the various definitions listed (“‘tenderness, itching, fibro-
sis, paresthesias, contracture.””) Anesthesias (numbness),
temperature changes (hot/cold, circulatory changes (flush-
ing), allodynia, pain reference patterns (triggerpoints), weak-
ness, tightness, etc. all represent sensory changes on the part
of the individual and may be additional signposts to the pres-
ence of somatic dysfunction.

Instead of the mnemonic T.A.R.T. the mnemonic
“S.T.A.R.” is suggested. This indicates:

S. Sensory changes (increase in tenderness, decrease in
sensitivity, anesthetic quality, paresthesias, etc.) which
result following palpation

T. Tissue tension changes (spasm, boggy muscle, ropy
muscle, atrophy, edema, oiliness, dryness, hyperhidro-
sis, pigment changes, etc.)

A. Asymmetry (positional findings where one side does
not compare to the other)

R. Restriction of Motion (A form of asymmetry where
motion testing results in findings of relative limitation
of motion in at least once direction and the components
of other directions can be concluded or implied).

This allows for several clinical considerations as well
as simplifications of the mnemonic. There would no
longer be the confusion of two “Ts.” As concerns the di-
agnosis of somatic dysfunction, there is also a sequential
aspect to the “S.T.A.R.”” mnemonic. Sensory changes in-
dicate the presence of somatic dysfunction but may not
be definitive in the localization or even the side. The pres-
ence of these subjective complaints are usually what in-
stigates the patient to present for treatment. Often, pain
in a region indicates that there is a problem without com-
pletely localizing the etiology. Sometimes muscle pain
does not occur in the contracted muscles themselves, The
contralateral or antagonist muscles may actually become
irritated due to the persistent stretching which occurs op-
posite to the contracted muscle. As an example, the clas-
sic patient with back pain found in a fetal position may
actually have quite significant counterstrain tenderpoints
located in the abdominal flexors (Jones, 1995). By be-
ginning and directing attention to the sensory components
in response to palpation, the osteopathic physician is vali-
dating and coordinating the patient’s complaints.

Tissue tension may be present in either Type I or Type
IT dysfunctions. One of the theoretical and clinical con-
siderations of either of these according to osteopathic
practice, especially the muscle energy concept (Mitchell,
1995), is that the muscles are involved in either bringing

about or maintaining Type Il somatic dysfunction. The
muscles which are involved are probably the short muscles
which can be classified as “shunt & spurt” muscles. They
typically involve the small muscles creating small amounts
of motion )such as the intertranversii, short rotators, etc.).
Because of their size, location, and more superficial struc-
tures, palpation alone may not determine the exact muscle.
Due to the segmental neurological nature of the relation-
ship of the particular involved muscle and those related
other soft tissue (skin, other muscle, fascia) in the imme-
diate region and their relative reactivity, the effect may be
magnified. With Type II dysfunction, larger regional
muscles are probably involved. These, along with their
reflective other soft tissue changes, size and relative su-
perficiality, are generally more susceptible to apprecia-
tion even by a beginning student of osteopathic manipu-
lation, with some guidance. The findings of ropiness in-
dicate a more chronic nature while bogginess tends to
imply a more acute history. Experienced examiners should
be limited to the presence of either ropy or boggy muscles.
Sudomotor changes including the presence of pallor,
erythema, perspiration, oil, hair distributien, and changes
in pigmentation also represent deviations from soft tissue
normalcy (DiGiovanna, 1997). A third likelihood, more
often associated with Type IT dysfunction, is the presence
of a viscerosomatic reflex as the etiology.

Asymmetry indicates the possible presence of a somatic
dysfunction when it indicates altered positioning of bilat-
eral structures from the non-dysfunctional symmetrical
appearance. Its presence allows a greater localization with
indication of a possible involved side (DiGiovanna). How-
ever, bony and other anomalies may mislead the exam-
iner Each finding leads to further investigation and may
result in determination of benign or malignant pathology
as well as the presence of single or multilevel dysfunc-
tion. Appreciation of asymmetry includes palpatory as well
as visual and auditory alterations. Visual clues of asym-
metry include higher or lower, anterior or inferior, or ro-
tational alterations of various landmarks. Scanning the
individual further may reveal more subtle findings such
as trophic changes of the skin and other structures. Al-
tered components such as occurs secondary to injury or
disease does not necessarily equate with somatic dysfunc-
tions but there is a frequent relationship. Fractures, arthri-
tis, surgical fixation or removal change the function of
the region and therefore predispose to somatic dysfunc-
tion. Auditory alterations can also be appreciated by
percussing the region and evaluating the vibration as well
as the produced sound.

The sine gua non criterion of somatic dysfunction is
“restriction of motion.” It allows for the final determina-
tion of the restrictions and relative freedoms of either the

-
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joint, segment, or region. Gross motion changes across a
large joint, such as the shoulder, may indicate spasm of
large muscles such as the latissimus dorsi or pectoralis
major. Rotos-coliosis and intersegmental motion testing
of the individual vertebral segment determine the barriers
and Type Il somatic dysfunction determinants in three
planes of motion. Utilizing Fryette’s principles, the ex-
aminer can introduce a testing motion and then imply the
other motion freedoms. This sequence, S.T.A.R., repre-
sents a more natural thought sequence in the final deter-
mination of somatic dysfunction. The patient presents with
a chief complaint which contains a sensory component
the majority of the time. There may also be a complaint of

STAR Article Table #1

decrease in function, but this is usually closely associated
with complaints of pain or altered sensation. Next, the com-
bination of tissue tension changes and asymmetry are evalu-
ated over the involved and perhaps contiguous regions to
the chief complaint. Finally, the examiner fine tunes the defi-
nition of the diagnosis by performing tests of the quality,
symmetry and quantity of motion. The mnemonic may also
be utilized to record components in a shorthand as follows:

Through a combination of these slashes, the examiner
may record the components of the findings indicating so-
matic dysfunction as illustrated in the chart (Table #2) on
the previous page. Such notation would be required to ap-
pear in the chart with an explanation of the meaning of
individual and combination of markings. Recording of
these would allow the physician to quickly make notes as
to the findings and allow for comparison on follow-up
visits. Findings which result in the formation of an eight-
point star indicate the presence of some form of all four
elements of somatic dysfunction. A dysfunction may be
present but one or more of the elements may be missing.
A somatic dysfunction which reappeared with only a re-
striction component may represent significant improve-
ment if the other three elements were not found. Soft tis-
sue changes accompanied by asymmetry may represent
an underlying etiology or an improvement. Asymmetry,
especially when occurring singularly, may represent a con-
genital anomaly or a structure change which has been in-
duced by chronic regional dysfunction. Persistent soft tis-

8 STAR Article Table #2
S
T
A
otion R
S | sensory changes only
A = tissue texture changes only
A . asymmetry only
R restriction of motion
ST ‘ sensory & tissue texture changes
SR T{ sensory changes & restriction of motion
TA tissue texture changes & asymmetry
AR X |asymmetry & restriction of motion
SA e sensory changes and asymmetry
TR g tissue texture changes and restriction of motion
STR e sensory, tissue texture changes & restriction of motion
STA ~ / |sensory, tissue texture changes & asymmetry
SAR Y sensory changes, asymmetry, & restriction of motion
TAR }( tissue texture changes, asymmetry & restriction of motion
STAR X sensory, tissue texture, asymmetry, and restriction of motio n
NONE i
36/AAO Journal

Summer 1998




sue changes may reflect underlying pathology. The pres-
ence of sensory alterations without the occurrence of the
other three may raise suspicion. Complaints of tenderness
or symptom radiation, in the absence of tissue changes,
asymmetry, and restriction may indicate symptom mag-
nification, somatization, malingering or maintaining sec-
ondary gain. All of these raise the concern that the patient
is manipulating the therapeutic relationship. However, the
presence of symptoms in the absence of other evidence
may actually indicate the need to perform further investi-
gation. Complaints which are out of proportion to the find-
ings may be indicative of a disease process which may be
of an infectious, neoplastic, or hormonal nature.

A further consideration would utilize the recording of the
components of somatic dysfunction beyond the relative
ranges of relative freedoms for research. When a third tho-
racic vertebra is found to sidebend and rotate to the right to a

greater extent than the left, and to be freer in flexion than
extension we write either T3FS_ R, or T3FRS, . Further no-
tation which includes a # would demonstrate that all four
“STAR” components were present. A description of the
examiner’s opinion as to the temporal status, acute versus
chronic, would round out the picture.
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Abstract

Diaphragmatic spasms due to a blow to the upper abdomen while not on guard have been troublesome to
athletes because the athlete is momentarily unable to catch his breath and feels as if he is in danger of

death.

An old technigue used by osteopathic physicians for improving diaphragmatic efficiency and function has
been employed by the authors to provide relief from the muscle spasm once the breathing resumed.

All responses were favorable and the technique warrants further trial and investigation.

A review of current sports medicine textbooks and a medline search reveals presently no new information,
other than a variety of positioning techniques, coupled with reassurance and breathing observation are

now commonly employed.

o
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Diaphragmatic spasm, or “having
the wind knocked out” has annoyed
athletes, perhaps because the athlete
is momentarily unable to catch his
breath and feels as if he is in danger
of death.' Presently, no treatment
other than time and reassurance is
generally used. Consequently, ath-
letes, their trainers and team physi-
cians have limited resources in deal-
ing with the injury. Present manage-
ment consists of quietly reassuring
the athlete that all will be well, and
encouraging the athlete to relax,
loosen the belt and clothing, bend the
knees, take short inspirations and long
expirations.”

An old technique used by osteo-
pathic physicians for improving dia-
phragmatic efficiency and function can
provide direct relief for this problem.
Although the authors first applied the
technique on football players, the treat-
ment can be used with athletes who
suffer this injury In many sports.

According to Roy and Irvin?, a blow
to the solar plexus causes a spasm of
the diaphragm which reflexively results
in a temporary paralysis of breathing.’
While the exact mechanism for the pa-
ralysis, spasm and treatment are pres-
ently unknown, the underlying cause
of the paralysis could be at the recep-
tor level. Current theories of receptors
and their interaction provide a work-
ing mechanism for the problem and
solution. The diaphragm has both golgi
tendon organs and muscle spindles,
with a preponderance of golgi organs,
as well as free nerve endings.! Tran-
sient paralysis can occur when a blow
forces the diaphragm upward during
the inspiratory phase of respiration, or
it may be due to a forceful expiration
of the residual volume of air normally
present in the lung.® Both would result
in a rapid overstretching of the
diaphragm’s muscle spindles. The
length of the muscle spindles can be
controlled, depending upon the degree
of anticipated stretch.® This abrupt over-

stretching of the spindles may result in
a reflex contracture of the extrafusal
fibers, and the static strerch reflex
causes a continuation of the contrac-
tion as long as the muscle is maintained
at an excessive length,” causing a mo-
mentary cessation of breathing. With
this reflex contraction, too much ten-
sion is generated by the diaphragm, and
the golgi organs are stimulated and
override the extrafusal contraction.®
Another contributing factor may be the
increase in pC0,. Because of the spasm,

the diaphragm decreases its range of

motion, perhaps due to the spindles
being reset ant functioning at a shorter
length.” This strained muscle would not
perform the act of breathing as effi-
ciently as it did before the injury.

Dr. Richard Van Buskirk has pro-
posed a nociceptive theory of muscu-
loskeletal dysfunction, focusing on free
nerve ending reporting ol noxious
stimuli.'” Nociceptors could account for
both the pain perception and main-
tained motion restriction. These recep-
tors respond to strong mechanical
forces, sending signals to the CNS,
some of which reach the cortex and are
perceived as pain. Within the muscle
itself, signals sent via nociceptor axons
are capable of stimulating other
nociceptors. This recruitment causes
the release of peptide transmitters
which in tumn cause vasodilation. Si-
multaneously, a protective reflex action
(nocifensive reflex) attempts to mini-
mize the pain by shortening the muscle,
protecting tissue from further insult
(splinting). A combination of muscle
shortening, vasodilation, and pain cause
a direct motion restriction. Any attempt
to quickly stretch the muscle to its nor-
mal resting length restresses the recep-
tors and triggers continued reflexive
shortening.

Knowledge of both mechanorecep-
tive and nociceptive effects on reflex
confraction of the diaphragm suggests
that more efficient management of the
problem can be achieved. A technique
called the “diaphragm release’” has been
used for decades by osteapathic physi-

cians to improve breathing efficiency
as well as venous and lvmphatic return
to the heart. The rhythmic ascent and
descent of the diaphragm during respi-
ration creates/ enhances
abdominothoracic pressure differen-
tials which provide the impetus for fluid
motion in a negative pressure fluid flow
system. The great vessels and thoracic
duct pass through the diaphragm. In-
creased tone at rest as aresult of a strain
of the diaphragm may adversely affect
the motion of fluid through the struc-
tures.'! In this system, if cardiac preload
1s decreased, less blood will be pumped
through the lungs, leading to a decrease
in PO, and an increase in PCO, of the
blood enterin g the systemic circulation.
With less 0, reaching the working tis-
sues, a mild hypoxia develops, concur-
rent with a decrease in nutrient supply.
Then the muscles fatigue much more
easily.'? This gives us a second reason
for restoring proper diaphragmatic
motion.

The treatment technique is simple.
Since the athlete took a blow to the
abdomen, first eliminate the possibil-
ity that a more serious injury has oc-
curred. Then, have the athlete assume
a seated posture either on the field or
on a bench. Kneel or stand behind the
athlete. Inform the athlete the treat-
ment may be uncomfortable, but
should not be painful, and tell him/
her to relax and remain passive
throughout the treatment. Have the
athlete lean back against you. Lift up
the jersey, and with the fingers spread
apart on both hands, make contact
with the skin just below the inferior
costal border. Your hands should be
parallel to the costal border, with your
little fingers and hypothenar region
against the skin. Lean the patient for-
ward, folding him around your hands,
which will now contact the accessible
region of the diaphragm. Now move
the thorax slowly first to the right,
then the left, testing for a motion re-
striction, This is not a fest of how far
you can rotate the patient; you should
actually turn the patient minimally
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while you palpate for increased dia-
phragmatic tension. Within one cycle
of motion, determine the direction in
which the player can be rotated more
casily (with less diaphragmatic ten-
sion), and rotate the thorax toward that
position of ease. Hold the thorax in this
position and have the athlete inhale
while you resist the natural tendency
to come out of the rotated position.
Then have him slowly exhale. As the
muscular relaxation (called “unwind-
ing”) is felt, gently rotate slightly far-
ther in the direction of ease. Continue
this process until the motion of the dia-
phragm feels smooth, and rhythmic.
The unwinding may feel dramatic, or
be more subtle. Now slowly retest the
bilateral range of motion. Tt should be
more symmetrical when you compare
rotation of the two sides. Return the tho-
rax to the neutral position.'* If a restric-
tion still exists, repeat the technique.
‘While the mechanism for the release
is not completely understood, current
research on the neurophysiologic re-
sponse to manipulation suggests the
following explanation. As the thorax is
rotated into its position of ease. two
reflexes are employed to halt the
muscle spasm. First, the golgi tendon
reflex is stimulated sufficiently to cause
complete relaxation of the muscle.'
Secondly, the stretch reflex is utilized
by doing a slow stretch. This allows the
muscle spindles to be slowly
stretched," thus enabling the spindles
to be reset at a longer resting length,
and proper diaphragm range of motion
is restored. The nociceptive input is also
decreased by putting the diaphragm in
a position of comfort. This shuts off the
pain perception in the CNS, also con-
tributing to the ease of breathing. Once
nociceptive input is decreased or elimi-
nated, a gradual stretch of the dia-
phragm, synergistic muscles, and con-
nective tissues decreases the likelihood
of restressing the receptors.'® Both
mechanoreceptor and nociceptor
changes may, therefore, be induced by
the treatment. The gradual relaxation
of the diaphragm accounts for the

“unwinding” sensation that is pal-
pated, and the sensation of increased
case of respiration.

During the 1991 football season
this technique was tried on several
high school athletes and achieved
positive results. All of the athletes
reported the pain associated with the
injury, as well as the breathing restric-
tions they felt immediately post in-
jury, totally resolved upon completion
of the treatment. All players, after
being injured, were allowed to “catch
their breath” before they left the field.
While exiting, all showed varying
degrees of splinting the abdomen and
shallowed respirations. Once off the
field, the treatment was begun, and
once the diaphragm released, all dem-
onstrated improved, relaxed pain-free
respiration and had no further signs
of splinting. The athletes subjectively
reported a complete resolution of the
symptoms. The treatment may not
change the time required for the ath-
lete to return to activity, but subjec-
tively decreases symptoms and im-
proves the recovery period. Using the
technique will also give the athlete the
assurance that something is being
done to alleviate this painful, fright-
ening injury. After returning to activ-
ity, none of the treated athletes
showed any visible signs of breath-
ing or performance impairment.

All responses were favorable and
the treatment warrants further trial
and investigation. A controlled clini-
cal trial would be difficult to achieve,
as stated in the opening the injury oc-
curs due to an unexpected blow to the
abdomen, also athletes would not want

to have the “wind knocked out” of

them, and would guard against or an-
ticipate having it done if told they were
part of a study. As stated before, the
muscle spindles lengthen or shorten
depending upon the degree of antici-
pated stretch."

Early treatment can reduce the ini-
tial insult to the tissue, therefore de-
creasing lost time on the field. At the
very least, the act of touching the pa-

tient while reassuring that patient pro-
motes relaxation and a more rapid re-
covery.
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