TREATMENT OF THE ACUTELY ILL
HOSPITALIZED PATIENT

HUGH ETTLINGER

KEY CONCEPTS

An osteopathic structural examination:

B Providing clues to the medical/surgical diagnosis of a
hospitalized patient

m Directed toward the underlying pathophysiology of the
disease process

An individualized osteopathic manipulative treatment
plan:

W At each visit

B For each acutely ill hospitalized patient

m Specifically directed toward dysfunction, discovered during
a musculoskeletal struceural examination

® Appropriate for the patient’s condition and directed toward
improving physiologic function

B For support and assistance to the parient recovering from
an illness or other acute stress

The science of osteopathy is applicable o the full speccrum of
medical and surgical problems. Osteopathic evaluacion and treat-
ment, integrated into the care of the acucely ill hospital patieat,
is based on an understanding of the mechanical and functional
aspects of the body’s viscera and systems, including the respira-
tory, circulatory, the immune, and autonomic nervous systerns.
This chapter specifically presents a templace for an osteopathic
structural evaluation thar investigates body physiology related 1o
a patient’s disease processes, not just the mechanics of the neu-
romusculoskeletal system, and as such, becomes an invaluable
part of the physical examination. It presents the general princi-
ples upon which the treatment plan is based and suggests ma-
nipulative treatment techniques that apply these principles. The
resulting treatment plan is a natural excension of the structural
examination. The osteopathic treatment that is administered sup-
ports the patient and assists in their recovery from illness or other
acute stress. A unique and individualized treatment plan must be
designed for each acutely ill hospitalized padienc at each visit.

THE STRUCTURAL EXAMINATION

Accucate diagnosis is the key 1o appropriate treatment of any
patient with any discase process. For this reason, a basic struc-
tural examination should be performed on all hospiral patients.
The steactural examinadon offers che osteopathic physician ad-
ditional clues that assist in the overall assessment of a patienc’s
condition and che developmenc of an appropriate treatment plan.
The hospital structural examination is a variation of the general
scructural examination described in Chapter 44. The American
Osteopathic Association (AOA) has designed a standardized hos-
pital structural examination form for use in all osteopathic ser-
vices (Fig. 71.1).

This examinaton consists of required and optional parts. The
required section, which includes scacic symmetry, both ancero-
posterior (AP) and Jateral, and regional screen for tissue tension,
fulfills che requirements of a basic musculoskeleral examinarion.
This part of the examinasion is described in Chaprer 44. Adapra-
tions must be made for the condition of the patient; some patients
are unable co sic, stand, or walk.

Although listed as optional, this author strongly recommends
that the focused examination described herein be carried out in
the acutely jll patient, as it will provide clues to the diagnosis and
overall condition of the patient. It assesses the function of the pa-
tien’s major organ systems. Also, if an osteoparhic manipulative
treatment is to be performed on a hospitalized padent, a focused
musculoskeletal examination is required. Notes regarding the fo-
cused examination can be recorded in the “optional” region of the
standardized form, for tater dictation with the physical examina-
dion or the progress notes. The aspects of this focused structural
examination will be described in decail in this chapter.

Assessing for Segmental Facilitation

Reflex somatic dysfunction provides important clues to the pres-
ence of acute and/or chronic disease. The informarion gachered
is combined with the resc of the physical examination to reach a
working differential diagnosis. In ocder to most accurately incer-
pret scructural findings as they relate 10 che systemic diseases they
reflect, reflex somatic dysfunction must be differentiated from
postural, traumatic, and other purely somatic causes of somatic
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dvstunction. There are unique qualities of viscerosomatic reflexes,
which are related to the known pathophysiology of the reflex and
the unique tissue changes they create. A viscerosomatic refex is
produced by the stimulation of nociceptors (pain carrying sen-
sory fibers) within the diseased viscera or its fascia. Nociceptors
are particularly sensitive to inflammation, and their exaggerared
response to inflammartory processes may explain rhe distinct and
identifable tissue changes they produce. For this reason, reflexes
are most apparent in diseases associated with acute inflamma-
rion, particularly those with a presenting complainr of pain. and
may not be evident in a patient with a malignant tumor if the
WMmor Is not causing irritation or mHJmmarmn [he nnuup
tive input travels to interneurons in the dorsal horn of the spinal
cord, where it converges with pociceptive inputs from all somaric
tissues. These interneurons stimulate both sympachetic efferent
fibers and ¢-motor neurons.

Stimulation of sympathetic outHow nerves produces changes
in blood supply and swear gland activity ar the body surface, in
addition to visceral motor changes. M. Korr measured the cura-
neous changes produced by ~u-mum| acilitarion via alterations
in skin resistance (swear) and temperature (blood flow) (1}, These
changes are palpable as increased temperature and swear (moils-

ture and/or skin drag) in the paraspinal tissues, and are excellent

and reliable indicators of segmental facilitation ar char level of

the spinal cord. In a study of the palpatory findings in acute
myocardial infarction, Nicholas and colleagues found increased
temperature as the second most common tissue finding (2).
Viscerosomatic reflexes initially produce vague, midline,
gnawing deep pain (Fig. 71.2). As chey progress they involve

neuromuscular changes in the segmentally related tissues: this re-
fex effect on muscle tone is important, as it identifies their spinal
segmental level and distinguishes them at a paraspinal level (Fig.
71.3).In his work with Korr, Denslow describes "doughy, boggy'
paraspinal myofascial tissues at the levels of facilitation (3). Pa-
H'i{]Hi]'l deseribes a “fusiform soft tissue change in the paraspinal

muscles” gceurring over several segments which “tails out on the
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FIGURE 71.2. Visceral pain pathway—vague and periumbilical. Palpa
ble tissue texture change is found in the abdomen over the prevertebral
{collateral) sympathetic ganglion associated with that organ.
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FIGURE 71.3. Viscerosensory pain pathway. This reflex produces the
typical segmental viscerosomatic reflex. Palpable tissue texture changes
are -"ound over the somatic paravertebral tissues innervated by somatic
nerves from the same cord level that supplies sympathetic innervation
to the affected organ.

ends” (4), He continues to say, “the multifidus and rotarores are

the best place in the spinal region to palpate for changes of viscero-

somacic origin’ (4). Beal, in his studies of cardiac and pulmonary
patients, found a supine compression test to be the most accu-
rate indicator of reflex dysfunceion (5,6). Beal's description of the

response to the COMPIESSION [est is ar the level of joint mortion,

buc is considered secondary to deep muscle splinting. Nicholas
and associares, in a study of acute myocardial infarction, most of-
ten found “Armuoess” and warmth (2). Osseousfarticular motion

changes also occur, burt these findings are most likely secondary
to the altered muscle rone prm]uud l]\ the acute viscerosomartic
reflex processes. William Johnston, DO, describes a “linkage” of
thoracic vertebral and rib motion thar he considers indicative
of a viscerosomaric reflex (7). Once again, this artcular motion
hinding is considered to be secondary to an altered neuromuscu-
lar response to a motion challenge. The movemenr restriction,
found at a joint involved in this reflex process, is soft, with a
springy feel. which, when palpated. suggests the viscerosomatic
reflex. These regions also show unusual resistance to manipulative
trearment, especially high velocity/low amplitude, when direcred
toward primary joint somatic dysfunction. Somartic dystunction
that rapidly recurs after “successful” manipulative treatment also
suggests viscerosomatic origin or accentuation. When \'1<L‘c1‘;1]
l]]ﬂdl‘ll!ﬁl[ltlﬂ mml\u 1ln_ pm(ra] ]m]mnulm l|‘|£ pmm s dis-
ig. 71.4).
Acurte se t;ll]c]][;ll i':u']]ir;ll:ion creates a variety of palpable tissue

changes that may be used to identify l_lu:prusunu- of an underlying
disease process. The most superficial clues, temperature and skin
drag or moisture, are among the most useful, and are easy
identify in the seated position. Palpation of the rypical boggy.
fusiform muscular changes can be performed with the patient
cither scated or supine. As with articular motion restrictions,
viscerosomatic dysfunction is identified by motion restriction
withour a firm, stff end-point but with a characteristic end-feel.
It is likely that the differences between findings expressed by
different examiners result from difterent dl.it'mmm approaches.
The skills required to UJ!HIHF\.HII\ identify reflexes develop

‘.\'1[]"1 ler; .'3])(1 L‘HPL‘J’JL'IJL'L' For T]"]I: p]’l(.[]l]l)[](] I; lrlllll" o rec-

ognize the unigue tissue changes of viscerosomaric reflexes, tris
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FIGURE 71.4. Peritoneal cutaneous reflex of Morley. The pain is local-
ized over the viscera due to involvement of the parietal peritoneum
directly over the organ. Palpable tissue texture change and acute pain
is found directly over the organ and segmentally at the innervation
level of the peritoneum or pleura.

helptul to evaluare reflex patterns in patients wich clearly idendi-
fied, acute disease processes. [n this way the physician develops
the skills required to recognize reflexes and to sense their unique
qualities.

[Fa reflex persists, as occurs in a patient with a chronic disease,

the tssues, including the joints, become suft and the qualities

palpated become different. Bea

reflex activity is . . . characterized by trophic changes in the skin,

increased rhickening of the skin and subcutaneous tissues and
localized muscle contraction. The muscles are hard and rense

3

and may be hypersensitive to palpation™ (8). The chronic muscle
spasm ultimately stiffens the joints, giving the articular motion
restriction a more firm, definire end-teel thar is much closer to
a typical postural or somatic problem. When someone with a

chronic problem has an acute attack, a warm, moist, boggy tissue

reaction will be superimposed on the deeper hard, stiff assues,
leading to a separate tissue diagnosis that may be called an acute
on chronic problem. The tssues rell the story. This finding may
be helpful in understanding the history of a current problem

where the patient may be unaware of previous episodes of the

PI'U])|{'I (‘Table 71.1).

interpretation of Findings

[here is a wemendous amount and varicty of information avail-
able to the esteopathic physician provided through the evaluation

for the presence of segmental reflexes. Although practice will ob-

viously improve the accuracy of the examination, 10 years of

experience d[)i.ﬂg structural examinations in the acute care set-

ting has demonstrated to this author thar the great majority of

cases present with significant, obvious reflex patterns which are

casily recognized.

1. The prresence or absence {J;‘II:?H dCHle process [pn'l'll;lpn the most
fundamental difference). Although this information alone should
not determine workup and treatment, it can be a factor in how

aggressively a patient should be worked up, especially with a

states, “The chronic phase of

TABLE 71.1. SEGMENTAL FACILITATION

Type Characteristics

Acute Increased temperature (a local chemical
physiologic reaction), increased moisture
and/or skin drag. Prolonged red ref

Boggy, fusiform muscular changes
Articular motion restrictions without a firm, stiff
end point.

Chronic Thickened skin and subcutaneous tissues. Rapid
fading red reflex.

Localized muscle contraction (increased muscular
tone).

Muscles are hard, tense, and hypersensitive to
palpation

Stiff joints with articular motion restrictions that

are firm with more definite end-feel
Acute on chronic Warm, moist, and boggy superimposed on
deeper hard, stiff tissues.

Naciceptive input from somatic tissue converges in the dorsal horn ==
Interneurons stimulate sympathetic efferents and w-motor neurons —
Palpable somatic changes are produced.

somewhat vague complaint. The presence of an acute reflex in-
dicates an underlying acute process. For example, a right lower
quadrant abdominal pain, appendicitis. a ruptured ovarian eyst,
or Crohn disease will all produce an acute reflex pactern. Simple
cramping or mild gastroenterits will nor.

2. [dentification of visceral disease in the presence of an acuse re-
flex finding. There are some diseases thar may be differentiated by
localization of reflexes and some that may not. For example, the
hearr is innervated by levels T1-5, whereas the stomach is inner-
vated by levels T5-9. Although there is anatomic variation within

these levels, it is usually clear if substernal pain has its or

the heart or the stomach. On the other hand, the gallbladder and
the duodenum are both innervated via the right side of the celiac
ganglion, and cholecystitis and duodenal ulcer would produce
a similar, if not identical reflex pattern. Although many sources
identity unique sympathetic innervation levels tor each viscus,
clinically there are four important groupings which are easy to
remember and pracrical for use (Fig. 71.5).

All structures above the diaphragm are innervated (approxi-

mately) by the T1-5 levels. This includes the heart, lungs (often
extended to T6 or T7 in the literature), csophagus, and viscera of

the head and neck. A vast majority of cardiac problems occur on

1e lefe side (left venrricle), and these [)l‘t}l)l(_‘]'[]\ would pm{iu{;
lefr-sided somatic reflex. Spinal roots T5-9 (approximately) trans-
mit and receive via the pathway of the greater splanchnic nerve

primary sympathetie fiber synapse in the celiac ganglion. The

liver, gallbladder, duodenum, and pancreas (head) are inner

from the right side at these levels. The stomach, spleen, anc

creas (ail) are innervated from the left. The inferior border of the

scapula can help a physician wenrify chis general spinal region in
the seated patient. Spinal roots T10-12 (approximate) transmit

and receive via the lesser splanchnic nerve pathway and priman

sympathetic fibers synapse in the superior mesenteric

ganglion,

It should be remembered that these spinal levels include the in-

nervation of kidneys and upper part of the ureters, testes, ovaries,

and upper part of the falloptan tubes, as well as the entire small
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FIGURE 71.5. Sympathetic and parasympathetic innervations.

bowel, ascending colon, and transverse colon to about the splenic
fexure (including the appendix). Right-sided organs, including
the .11‘qundi>:, cecum, and ascending colon have a right-sided in-
nervation. The T10-11 spinal region is contacted by placing one
hand on the spinal region just posterior to the xiphoid process
and cxtunding caudad. Spinal roots T]12-L2 innervate the lower
abdominal and pelvic viscera. Fibers travel in the pathway of least
splanchnic nerve and primary sympathetic fibers synapse in the
inferior mesenteric f__(:lnglicum This level also innervates the lower
part of the fallopian tubes and the lower part of each ureter, as well
as the uterus (prostate in males) and bladder. The colon here has
a left-sided innervation so irritations would produce left-sided
paraspinal somatic reflexes. The 12th rib is useful in differentiac-
ing the middle from lower abdominal levels. The T12-L2 region

can also be approximared by putting one hand over the spinal

region at the level posterior to the umbilicus and extending it
cephalad.

It is suspected by this author that variations recorded berween
organs within the same general level may have more ro do with
individual varjation of the populations investigated than with
consistent differences in actual innervation. Regardless, this au-
thor does not believe it is clinically possible to ditterentiate be-
rween different viscera within a given level if their innervation
comes from the same side. Furthermore, grouping the viscera
by general level is casy to remember and is clinically useful. In

this scheme, it is impossible to distinguish appendicitis trom a

right-sided ovarian cyst, but appendicitis can be ditterentiated
from cholecystitis or a left-sided ovarian cyst with a midline pain
presentation. Farly visceral pain is referred to the midline of the
abdomen, often around the umbilicus. 1t is a good idea to have
some way of recalling the basic autonomic innervation to the
viscera of the body (Fig. 71.5).

3. Assessing degree of disease by degree of reflex facilivation. This
is an intriguing thought, but an ill-advised one. Different indi-
viduals have different reactivity within their nociceptive nervous
systems, and will therefore present with varying degrees of reflex
facilitation with the same degree of inflammatory process and/or
disease. One particular example from clinical practice would be
the patient with diaberic neuropathy, which affects small caliber
peripheral nerves. These patients often have blunted reflexes thar

are more difficult to identify and interprer. Once a baseline level
of dysfunction is established, and compared to other clinical indi-
cators of disease severity, it may be possible to follow the progress
of the discase by changes in the intensity of the reflex, although
this has not been studied. However, it is not uncommon to find
a reflex has changed or disappeared, indicating a change in the
patient’s clinical status before ocher indicarors have changed.

4. Differentiating acute versus ehronie processes. This can be im-
]u'q]'mn( in _\L‘\'e\‘l';'[l \\';1_\-‘:\. H]’St, j[ l]'l:l}-' ;‘{]1(1\\' L]H_‘ id(.‘ﬂ[iﬁt;iti(jll]_ {")f-
a lung—\q.mding process in the face of an acure pl'L’.\'L’mthiOﬂ (i.e.,
the "acute on chronic” tissue changes). Surprisingly, patients do
not always recall past episodes of a problem. The examiner can
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also identify if a known chronic problem is, in fact, the cause of
a present cnmplaim. A chronic reflex parrern, without an acute
overlay in thart region makes it is unlikely that the chronic organ
or system s the source of the acute discase process. This might
be useful in the evaluation of chest pain in a patent with a his-
tory of ischemia or myocardial infarction, who will undoubtedly
demonstrate chronic H[]d]ng.\ with or without an acute process
superimposed.

The Thorax

Breathing is one of the most fundamental processes in human

physiology. Respiration is responsible not only tor the movement

of air, but is also directly involved with venous and lympharic cir

culation. A focused evaluation and treatment of the thorax is in-

dicated in all respiratory discases, such as asthma and pneumeonia

Thoracic function also has an impact in less obvious sitwations,
such as the postoperative abdominal surgery patient, whose most
likely complication will be pulmonary, or the lower extremity cel-
lulitis patient, whose body depends on diaphragmartic respiration
for proper drainage of the infection. There are few, if any, acurely
ill patients who do not warrant a focused examinacion of thei
respiratory mechanism.

The structural examination of the thorax can reveal a grear deal
about the underlying condition of the respiratory system. Breath-
ing may be divided into an inhalation and exhalation phase. Re-
stricted motion in one phase may suggest one pathology over
another. Pneumonia will reduce the excursion of the thorax to-

ward inhalation locally, over the area of consolidation, whereas

asthma and other obstructive diseases will reduce the excursion of
the thorax toward exhalation. This finding may help differentiare
the patient with a primary asthmaric attack from one whose asth-
maticatrack was triggered by pneumonia. The difference between
restricted inhalation and exhalation may also help differentiate
chronic obstructive pulmonary discase (COPD) from congestive
heart failure (CHE), which often coexist in the same patient, and
may present similarly with shortness of breath and crackles in the
lung bases. If the present exacerbation is due primarily o CHE
there will be restriction of the lower thorax o inhalation, and
the exhalation phase will be relatively effordess. If the present
exacerbation is COPD, the patient will have dramaric limitation
to exhalation and rhe exhalation phase will be active (the patient
will work to get the air our). This effort by the partienr is casily
observed by placing the fingerpads or palm in contace with the
patient’s skin, just below the coseal margin,

Structural examination of the thorax should be performed

along with auscultation and percussion in the physical exam-

ination of the cardiac and respiratory systems. The structura
examination includes evaluation ot the entire spine, the pelvis.

and sacrum, which move, in addition to the ribs, during respi-

ration and contribute o the overall shape change of the thoracic
cavity (9,10). The excursion of the thorax produces the volume
and subsequent pressure changes chat produce the movement of
air and fuids.

<:(.)t11]7“;1f1€i.' of the thorax is a separare, important functional
parameter of respiration related to the structural evaluation of
respiration, as it more accurately reflects the work of breaching,

especially in obstructive and restrictive pulmonary disease. The

clinical difterence between excursion and compliance may be
L\ndul'hu‘nnd l‘)_\‘ c.um[‘ming the dil.fu!'ul"u_t berween an otherwise
healthy patient with COPD, who will have a limited bur adequate
excursion of a very stiff, noncompliant thorax, 1o a patient with
no preexisting pu]mmmr_\' disease going into acute respiratory
tailure due o exhaustion of the respiratory musculature. The
latter parient will have a very limited excursion of their thorax, but

may have a compliant spine and rib cag

e. (.-\.nl'|'|p.ui||g excursion
(by monitoring movement during respiration) to compliance (by
motion testing the spine and rib cage) will vield a much more
complete picture of the respiratory system than reviewing either

of these tactors alone.

The length and tone of the respiratory musculature, includis

the diaphragm, will complete the structural examination of the
respiratory system. Evaluate the muscles, both during contraction
(inhalation) and at rest {end exhalation). Evidence of respiratory
muscle fatigue and failure should be obtained dur ng this part of

the examination. Intercostal retractions mav be ohserved during

the evaluation of rib excursion. Paradoxic moton of the lower ribs

{inward movement durine inhalation), anindicator ot a Hateened

tense diaphragm, may be observed during evaluation of the excur-
sion c_'ﬂ' the lower rib cage. ]ﬁ\ll.lel}\jL movement ot []!L' .'J':\lm'nd":'u
(inward movement of the abdomen during inhalation), a sign of
impending respiratory failure, may be observed with a hand below
the costal margin. A less obvious sign of diaphragm facigue may be

noted with the same contace, as the effort or torce of contraction

during inhalation will be reduced as the diaphragm fatigues

Focused Structural Examination of the Thorax

[his 1s also discussed in Chaprer 49. Ribs and Sternum.

Upper Thorax
1. Sternuemt. Fvaluate movement of the sternum, both inhalation
and exhalarion.

2. Clavicle. Evaluate a sense of posterior/superior movement of

the clavicle wich inhalation, and an anterior/interior move

ment during exhalation. Also evaluate inferior movement at

the sternoclavicular (SC) joint during upward shrug of the

shoulders and its relarive superior movement during return to
resting state. Fvaluate rotation on irs long axis during forward
Hexion of the shoulder. Palpate for a normal shi maove-

ment of the acromioclavicular (AC) joint during adduerion
of the arm across the chest. Test for hinge motion of the ster-
nomanubrial joint during inhalation and exhalation.

3. Firse rib. Evaluate when examining the clavicle.

4, Ribs 2 threugh 6. livaluare pump handle mouon of the upper

ribs with hands lateral to the sternum: evaluate middle ribs
with thumbs approaching the xiphoid and fingerpads over the
midaxillary line; evaluare bucker handle motion with hands

below the breasts (see € |1L1]JLL'1 49, | g, 49.8).

N

Muscudature, Evaluate the tension of the scalene, sternocleido-
mastoid, and trapezius muscles when evaluating the clavicle

and first rib. Evaluated the intercostals when evaluating rib

motion. Evaluate the paravertebral musculature, partcularly

those with rib arrachments.



Lower Thorax and Diaphragm

1. Kibs 6 H'f!;'r:!r\r_{.flf 1) Evaluate bucker handle mortion ag the mid-
axillary line, thumbs along the costal margin tw evaluare any
dL'g_l'l‘L' ‘]f. ,"\[} ”'l(][i(l[l.

2. Costal margim. Rest thumbs along costochondral margins,
Fvaluare \tngiu and motion.

3. 12th rib. Most easily found just lateral to the lateral edge of the
erector spinae musculature. Compare the right and left 12th
rib angles and motion and note thae it should move down
with inhalation as epposed to other ribs that move up with
inhalation.

4. Diaphragm. Direct palpation of the diaphragm can be dith-
cult due to its position under the rib cage. lts motion can be
evaluated in several ways.

a. With a hand just below che costal margin, the supe-

rior/inferior motion of the anterior and lateral parts of the

diaphragm may be evaluated. This will a

the anterior and lateral aspecrs of the diaphragm, buc will
not yield information about the posterior aspect. These re-
gions do not necessarily operate rogether, as in the vomiting
reflex, where the anterior and lateral contractions produce
the forees for regurgitation: simultancously the crura must
relax o maintain patency of the gastroesophageal juncrion.
Themotion of the diaphragm should be differentiated from
the modion of the abdominal wall.

h. The motion of the 12th rib closely parallels the excursion
of the posterior part of the diaphragm.

¢. The lumbar spine will reflect the tension in the posterior

aspect of the diaphragm through the attachment of the crus

to the first three lumbar vertebrae, When tense, the crura
will flatten the upper lumbar vertebra, This will be noted
as Hartening or reversed lordosis statically, and resistance to
upward spring or compression, at levels L1-3. This is casily
accomplished with the patient in the supine position.

d. With a

rior/inferior motion of the diaphragm may be distinguished

1and above and below the lower thorax, the supe-

from the lateral excursion of the ribs.

The Abdomen

Evaluation of the container should accompany the classic palpa-
tory evaluation of the abdomen. The shape of & container will
aftecr the function of s contents. The abdomen has a rool, a

Hoor, and anterior and posterior walls.

m The ;r’f';s},r»’m'rgm is the roof of the abdomen; the liver, spleen,
and supporting mesenteries are suspended from it

W The pelvic diaphragmis the floor. It, along with the shelf created
as the posterior abdominal wall crosses the pelvie brim at the
level of the pectinate line, and supports the abdominal and
pelvic viscera from below.

® The tiopsoas and guadvatus lomborum make up the poste-
rior abdominal wall. The insertion of iliopsoas on the lesser
trochanter of the femur involves the hip in abdominal and
pelvic function.

B The abdominal wallis its anterior boundary.

low evaluation of
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Skeletal Considerations

The sacrum, pelvis, hip joint, lumbar spine, and lower six ribs and
thoracic vertebrae form the srructural and functional framework
to which the soft tissue container of the abdomen is artached and
supported. All should be evaluated for motion restriction and/or
altered position,

The diaphragm should be evaluated with emphasis on ies lower
attachments to the 12th rib and lumbar spine. When the di-
aphragm becomes tense it Hartens and carries the 12th ribs in-
feriorly at dheir dps. The lumbar spine will become Hattened
and resist anterior pressure in the supine patient. The same rela-
tive positions will be adopred when the diaphragm has a fascial
“drag” placed on it, although the resistance encountered will be
of a lesser degree and different quality. Rarely will the diaphragm
be displaced superiorly from a dysfunction.

The movement of the pelvic diaphragm may be inferred
by the magnitude and intensity of the consequent nuta-
tionfcounternuration movement of the sacrum occurring dur-
ing respiration (see Fig 71.13). Although this movement may be
mare obvious with the patient prone, supine evaluation is often
ey 1B e scucsly U, hospealized patients A too-liaiden
contact from the side of the patient, one hand contacting the
sacral base and the other on the sacral apex may be used for this
evaluation. More direct evaluation of the tension and movement
of the pelvic diaphragm may be performed with a conract in the

ischiorectal fossae. These are found just medial and slighdy pos-
terior to the tip of the ischial tuberosities (Fig. 71.6). The pelvic
diaphragm will move inferiorly with inhalation and superiorly
with exhalation.

The quadratus lumborum may be palpated anterior and lateral
ro the ercctor spinae mass in the lumbar spine. Trs edge is usually
discernible beginning just below the tip of the 12th rib. The psoas
major is a deeper, more medial Hank muscle that is more difficulr
to palpate directly. The increased amount of muscle rone observed
and the combination of upper Jumbar somatic dysfunction and
external hip rotation on the same side may infer tension. The
tendon of the iliopsoas is direcely palpable just below the inguinal
ligamentin the floor of the femoral triangle. The iliopsoas tendon
is usually tense, full, and tender when the muscle is in spasm. One
can often sense the tension jn the entire iliopsoas with one hand
copracting the tendon in the femoral triangle and the other under
the upper lumbar attachments. Only the iliopsoas travels antero-
interolaterally here. Jones has also described anterior abdominal
render poinrs related to spasm of the iliopsoas muscle (see Chaprer
73, Counterstrain).

Palpation

Palpation is an essential part of any abdominal examination,
However, extra care must be taken to avoid exacerbation of the
patient’s pain, as the resultant guarding by the patient will inter-
fere with the examiner’s abilicy to gather reliable information.

Light Palpation

It is usetul to begin the abdominal examinarion with light pal-
pation and in a region of the abdomen distant to the patients
chict complaint of pain or discomfort. This will help secure the
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A. Abdominal pressure from inhalation
as abdominal diaphragm contracts

Rectum

Sacro-
tuberous

B.

Right ischial
tuberosity (IT)
k.

ligament
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_ [ for a left lateral recumbent patient

FIGURE 71.6. The ischiorectal fossa and pelvic digphragm.

A. The broken line depicts the pelvic di-

aphragm during inhalation. B, The ischiorectal fossa as it weould appear in a lateral recumbent patient.

patent’s comtort and cooperation, and can yield information not
obtainable with deep palpation.

1. /m-nfsmr.ru_']- g'.’r;s;'._r{sf:g /)_‘,-‘ the d,m-m':'.ur. [nvolunrary :_:u\m}ing‘
present without any actual or perceived stimulation of the dis-
comfort, should be distinguished from voluntary guarding due
to actual or perceived exacerbation of pain induced by the exam-
ination. This determination is an essential part of the abdominal
examination. and is most accurately evaluated with light palpa-
tion, as many healthy individuals will guard with deep palpation.

2. Prosis. Dr. Sull often taught chat there is a sag of the abdomi-
nal contents into the pelvis resulting in plivsiologic consequences.
He wrote, “The caccum and the transverse and sigmoid Hexure
are often forced from their normal positions

pelvis, dragging the uterus and small intestine down with the
caccum and obstructing all possible chance for the fluids of the
small intestine to pass through the ileocecal valve and reach the
colon” (11). Sag of the abdominal contents and the mesenteries

that support them may be evaluated by comparing the resistance

to normal limits and with the right and left sides, produced by a
gencle lift just superior to each inguinal ligament. This quick rest
should be part of the light palpatory examination.

3. Congestion. A sense of fullness and or congestion will often
be evident over arcas of acute inflammarion, such as cholecysti-
tis or \]ivcrtiuu]itis [t may be accompanied by a palpable sense

of warmth. This somewhat subtle finding will be much more

ditficult to [Llclmf_\' during deep palpation. There may also be a
subcutancous puffiness palpable over the epigastric region of the
abdomen, a terminal drainage site related to the abdomen.

4. Tenderness. Tenderness is a subjective symprom but can
usually be identified aceurately during light palpation. Identify-
ing the tender area early in the examination and leaving that area

for evaluation near the end of the examination will }ulp maximize

l";l[ium L.'Ui'PCJ';thm for the bulk of the early abdominal exami-
nation. The area of the patient’s tenderness can be evaluated in

depth at the end of the abdominal examination.

Deep Palpation

Deep palpation must be carefully performed. Slow, deliberate
movements will minimize discomfort and voluntary guarding.
Never palpate with your fingertips. Use the fingerpads.
Palpation with one hand over the other may be more comfort-
able to the patientand enhance palpatory sensing. The fingerpads
of arelaxed hand rest on the patientand receive information while
the other hand, resting on top, exerts gentle, steady pressure to
reach the desired depth. The abdomen is classically divided into
tour quadrants tor palpation (see Chapter 51, Fig. 51.11). The
epigastrium and suprapubic areas may be considered separately.
The examiner should ;L|\\'.-1}'\ .!(L'L_'P a (_IlL"..ll mental }‘;'\_Il,'l'; ot all
significant anatomic structures in the area being palpated (se
Fig. 51.12). Although many viscera are not palpable in normal
conditions, in [Ll[]m]ta:__’.'la_ SItUAtions l']\t‘)' may become discernible
and ofter clues to an accurate working diagnosis. Several exam-

ples, that this author has been tound o be useful in pracuce.

are presented, but the possibilities of abdominal pa

dare

greater L}Mn iu.\r these L'.'n;!l”P]L"S.

1. The tip of the gallbladder capsule is often palpable in cases of

acute cholecystitis, with associated fullness, congestion, and
often warmth overlying it. When present, these signs are more
accurate than the Murphy sign of righrt upper quadrant ten-
derness.

2. The stomach is palpable slightly left and inferior o the

xiphoid. Sometimes the physician will note that the stomach

resists gentle downward distraction produced with one hand,

while the other hand conracts the xiphoid to stabilize the



diaphragm. This resistance is consistently present in patients
with hiatal hernia and reflux disease. Fullness, congestion, and
warmth are often present in the left upper quadrant in acute
gastritis.

3. The motion of the liver with breathing and the tension within
the ligaments anchoring the liver to the diaphragm should be
evalus md, along with T.hl. size and contour of the liver. The
movement of the dia phragm is essential for efficient portal
circulation (12)

The Fluid (Lymph) Mechanism

The evaluation of the body’s circulatory system is an integral pare
ot any physical examination. The evaluation of the status of the

lymphatic circulanion is indicated in any inflammatory process, as

the lymphatic system is responsible tor the drainage of inflamma-

tory exudates, and is integra
an inflammartory process. Millard was the first osteopathic physi-
cian to discuss the evaluation of the lymphatic system in the
physical examination. He said, “For every congested tissue there
is a corresponding |vmp|‘| disturbance. Wherever pus is present
there is enlargement in the nearest nodes. The lymph stream
ebbs and Hows according to the amount of blockage and nodu-
lar involvemnent ac certain points” (13). Dr. Millard considered
it possible to differentiate discase processes by the location, de-
gree, and quality of lymph node enlargement. He also described a
principle that is important in the treatment of lymph congestion:
['he lymph stream is readily checked in many ways. The lymph
vessels are pliable and readily compressed” (13). In the evaluation
of lymphatic function, one must investigate tissue tension along
the course ni‘]’\-'mp]mtic drainage, with an emphasis on the regions
where lymph vessels are most vulnerable to altered tissue tension.
J. Gordon Zink, astudentof Dr. Mi

methods for the evaluation of lymph function and dysfunction.

ard, continued to develop

He called attention to the congestion pr'r)dt]c{:d in the regions of

lvmph nodes when there was dystunction of the lymph svstem,
with or without frank edema, and the supraclavicular congestion
found with dysfunction of the thoracic duct and “terminal lymph
drainage from the head and neck.” He also deseribed a specific
test he used in the evaluation of the lymphatic system. “There
is a simple but very pracrical test to confirm bertter circulartion,
because of restored diaphragmatic respiration, when the patient
is supine. The hands of the physician are placed high on the pa-
tient’s abdomen, just below the costal arch. Firm pressure is used
downward toward the rable and cephalad, as if to ‘raise” or ‘re-
dome’ the diaj Jhrwm The p patient should L,\eranLL asensation
of ‘warmth’ or hLH in the lumbar and sacral area” (107,

\W.G. Sutherland introduced the concepr of fuid Huctuation
in his dcm:riprinn of the primary respiratory mechanism (14).
I'he movement of interstitial Huids is important in the process
of cellular respiration (the cellular cxch;m.g_‘c of gases), as well as
the exchange of nutrients and waste products. Motion of the in-
terstitial Huids oceurs in response to intrinsic, thythmic motons
of the body, including pulse, respiration, and the primary respi-
ratory mechanism. Interstitial fluid Auctuarion may be evaluated
passively, by the presence or absence of these inherent forces in the

region of the body being evaluated. They can also be actively eval-

in the progression and resolution of
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uated by assessing the response of the tssue and s Huid matrix
to local or general lymph pump techniques aimed at fl uctuating
the interstitial Auid. The evaluation of the static and dynamic
findings of the lymphatic circulation is important in the overall
physical evaluation of the circulatory system {Table 71.2).

APPROACHING THE ACUTELY ILL
HOSPITALIZED PATIENT

Osteopathic treatment in the hospital setting is most effective
when it addresses underlving physiologic mechanisms of the dis-
case and supports the physiologic response of the host who has
the disease. Although the manipulative treatment is ultimartely
based on the findings of the structural examination, these find-
ings should be interpreted with regard to the body's response to
the disease process and directed toward supporting the body’s
physiologic processes. This section will present a variety of con-
ceprual models from which treatment plans should evolve, Tech-
niques will be described to provide examples of how some of
the underlying principles may be achicved, bur should not be
construed as the best or only way to trear an arca or problem.
One cannot overemphasize the importance of designing treat-
ments to the individual. There is, therefore, no such thing as a
technique for asthma, congestive heart failure, or any disease, nor
is there a manipuladive technique for reducing segmental facili-
tation, '|mprm'inw I'L'-.pir‘i{(:r\'kircul'um‘\-' function. or any other
physiclogic process. A variety of techniques can be LIT]l‘IlH\U.i for
any of these treatment goals. Any technique is appropriate if it
addresses the underlying physiology and mechanics, is appropri-
ate for the present condition of the patieng, and brings abour the
changes a physician expects to see from application of an efficient
treatment to accomplish a specific physiologic goal.

Inflammation

Inflammartion is the generalized response o injury and disease.
It 1s the hallmark of most acure illnesses. Inflammartion involves
the vascular system, the immune system, the pervous system,
and the connective tissues. It is essential to the initial response
of the body to the disease process, as well as the healing process.

I'he lympharic system is an incegral part of the progression and
ultimate resolution of inflammation. Besides draining areas of
infection and injury, lymphatic drainage carries antigen to the
nodes, where immune stimulation rakes place and 1" and B cells
are produced. Nodal efferents provide migration routes for these

cells to enter the primary circulatory system.

The lymphatics are the only vascular system permeable to large
particles, fats, and protein. In normal function, the lympharics
remove the proteins, which leak inro the interstitium from the
capillaries, maintaining a delicate osmortic balance, and ]{uuping
the interstitial environment pristine. During any inﬂamm;imr_\_-'
process, increased capillary permeability allows a tremendous ef-
Hux of protein into the interstitial spaces, producing an exudative
swelling. This exudate can only be drained through the lvinphac-
ies. In additon, there is L\'ldt]'lLL' that lymphatic drainage is nec-
essary for the removal and deactivation of the chemical and im-
mune mediators, which control inflammarory processes, making

the lymphatics central in the progression and resolution of the
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TABLE 71.2. CLINICAL PEARLS

nosis and Maniputative Treatment

Findings

Patient
Compare: 1. Paradoxic movement of lower ribs 1.
2. Paradoxic movement of abdomen A
Compare: 1. Sign of impending respiratory failure 1
2. 5ign of a flattened, tense abdominal L
diaphragm
Compliance of the rib cage Th
Compare: 1. Poor excursion 1.
2. Poor compliance 2
Sign: abdominal diaphragmatic fatigue Fo
Compare: 1. Paradoxic movement lower ribs 1
2. Paradoxic movement of abdomen 2.
Compare: 1. Congestive heart failure patient 1
2. Chronic obstructive pulmonary disease 2
patient in relatively good health
A manipulative technigue is appropriate when: 1
2
2%

The work of breathing

35% to 60% of thoracic duct lymphatic flow is due to: Th

Inward movement of these ribs during inhalation; indicates flattened tense
diaphragm
Inward movement of abdamen during inhalation; indicates impending

respiratory failure

Paradoxic movement of abdomen during breathing
Paradoxic movement lower ribs

& ease with which the rib cage will move

Evaluated by movement of the rib cage during breathing (i.e., poor observed
motian)
Evaluated by motion testing of rib cage and sternum (i.e., poor mation tests)

rce of diaphragmatic contraction is reduced during inhalation

. Dramatic limitation of exhalation; patients uses active effort to exhale

Restricted lower rib cage during inhalation; relatively free exhalation

. Poor excursion; poor compliance

Limited excursion but often spine and rib cage compliant

. It addresses the underlying physiclogy and mechanics
It is appropriate for the present condition of the patient

t brings about changes expected when applying efficient treatment to
accomplish a specific physiologic goal

A quantitative measure of the energy required by the body to overcome the

resistance of the lung parenchyma and chest wall and accomplish inhalation
and exhalation

e response and effects of respiratory movements

process itselt {15-18). Diseases im']miing pancrearitis, asthma,
rheumatoid archritis, and even myocardial infarction will depend
on lymphatic drainage for resolution.

[he large efflux of protein and water from the capillary bed
leaves a very high concentration of erythrocytes, which pack into
the small venules producing local venous stasis (17). This makes
the lymphatic system the only source of Huid drainage from an
inflamed rssue. The nissue becomes sarurared when the small
hydrostatic gradient that produces capillary filtration is met by the
increased interstitial pressure that the swelling tissue produces. Ac
this point, the rate of blood supply will equal the rate of lympharic

drainage.
InH

cess, guided by the same group of cells. Cellular activity will shift

ammation and healing are aspects of one continuous pro-

from proinflammatory to healing as the proportion of relative

controlling mediators shift their activity. Although this progres-

sion is related to the production of mediators, one must consider
the role of the efficient breakdown and removal of these me-
diators in the progression and resolution of any inflammatory
process. Prolonged inflammation leads to poor healing, smolder-
ing infections, chronic inflammatory processes, and eventually
tissue destruction. There is evidence that lymphatic drainage is
involved in the removal and breakdown of hiscamine, bradykinin,
prostaglandins, and leukortrienes {(including eytokines). Ocher
mediators or the fate of other mediators simply have not been
studied.

As }}I'UiﬂH.?I]'I[‘I'l.ll'i]]'_\' mediators are removed, those thatstimu-

late ibroblasts and macrophages will predominate, and the heal-

ing process will ensue, Residual (interstitial plasma) protein from
the inflammatory exudate will also stimulate fibroblasts to pro-
duce collagen. As with the inflammatory phase, rapid and effi-
cient removal of these elements is essential to a physiologic healing
process. A prolonged healing phase will lead to excess collagen
production, fibrous adhesions. and eventually to tissue fibrosis.
The lymphatic system is responsible for the removal of most, if
not '.1”\ [af‘.L!nc inH;lmm;imr_\. L'\'lu“|.m'. [t has l)L'L'l'l xhu\\'n that |_'\'[11—
pharic n‘h';}irmgt- is involved wich controlling the rate of collagen
production, both during the healing process and in the patho-
genesis of diseases that result in dssue fibrosis. Discases such as
cirrhosis of the liver, interstitial lung diseases, and atherosclerasis

have been linked to impaired lymphatic function (19).

The lymphatic system is vulnerable to somatic dystunction
and s d_\-‘.\;i-lmt[itm is 1L‘.t;p[m.~.i\u 1o E).\l(_‘npdillit manipulative
treatment. 1'he function of the lvmphatic system should be eval-
|

uated and treated as part of the osteopathic treatment of any

patient with an inflammatory process.

Segmental Facilitation

The treatment of acute segmental facilitation is fundamental and
a broadly applicable model for the treatment of virtually any
acutely ill patient. Reflex facilitation oceurs in response to a vast
majority of disease processes, and can alter and/or exaggerate the
body’s response to the disease, interfering with the recovery pro-
cess. Facilitation is produced by nociceptor input, so that diseases

wesenting with pain are the most likely to produce significant
< 4 o



reflex patterns. Van Buskirk notes that che spinal cord may be
activated at a lower level of firing than is necessary t activate the
cortex and produce pain perception, so the perception of pain is
not necessarily required tor a reflex to be present (20). Inflamma-
tion has been shown to greatly increase the firing of nociceptors.
Therefore, those diseases that involve inflammarion and/or a very
tense patient are also likely ro produce reflex facilitation, wich or
without the perception of pain (21). The eftects of segmental
facilitation will vary depending of the spinal cord levels involved
and/or the organ systems involved in the discase process.

The heartis extremely responsive to its innervation. Reflexes in
the region of the sympathetic innervation of the heart have been
shown to occur in ischemic heart disease and acute myocardial in-
farction (2,6]. Increases in sympathetic outflow will increase heart
rate and contractility, while simultaneously constricting the coro-
nary vessels, reducing blood flow to the heart. This can produce
an increased discrepaney between oxygen demand and supply
available ro a padent with coronary artery disease or to the is-
chemic portion of the heart after acute myocardial infarction.
Segmental facilitation may also increase the arrhythmogenicity
of the heart, a porentially devastating occurrence following a my-
ocardial infarction. Talman writes, “Parasympathetic ml]mnu
tends to stabilize and adrenergic stimulation tends to increase the
ventricle’s propensity to develop arrhythmias. Asymmetrical sym
Pil[hl_'[il_ activity, particularly that which favors the lefr-sided sym-
pathetic pathways to the heart, is especially arrhythmogenic™ (22).
The lett-sided, upper thoracic segmenral facilitanion noted in re-
sponse to acute myocardial infarction will produce an increase

adrenergic influence to the heart thar favors left-sided innerva-

trion. Finally, Korr noted other, less obvious effects of increased
sympathetic activity o the hearr, including a prolonged heal-
ing time and reduced production of collateral circulation (23).
Both are important in the recovery period following a myocardial
infarction.

I'he heartalso has a parasympathetic innervarion via the vagus
nerve. The vagus nerve will reduce heart rate and contractility,
and carries information via the baroreceptors concerning blood

pressure. Beal reports a less common cervical finding associated
with cardiac discase that may reflect a reflex carried by the afferent
fibers of the vagus nerve (6). Tt has been found that firing vagal
afferent fibers stimulates the C1 and C2 segments of the spinal
cord (24). Kuchera and Kuchera suggest that vagal sensory inner-
vation, of the heart is concentrated in the posterior and inferior
walls, which explains the greater number of bradyarrhythmijas

from those infarctions (25). Although this idea has had litde

study, Rosero and colleagues did find a reduced correlation of

upper thoracic somaric dystuncrion with posterior/inferior wall
myocardial infarction (26). His study did notlook at the presence
of cervical findings in these patients. The presence of upper cervi-
cal and cranial (especially occipitomastoid) somaric dystunction
should be rreated in patients with cardiac disease, especially in
the presence of a bradyarrhythmia (right vagus) or atrial ventricu-
lar block (left vagus). Reducing segmenral facilitation in patients
with acute cardiac discase is central to the osteopathic treatment
of their cardiac processes. However, extreme care must be raken
in the treatment of acure cardiac patients, as the heart is extremely
sensitive to changes in autonomic firing, which may oceur during

the treatment it appropriate caution is not exercised. Techniques
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that have been found sate and effecuve are described in che treat-
ment portion of this chaprer.

The response of the lungs to the autonomic nervous system is
important in a variety of discase processes, Vagal activiey is related
to the bronchospasm and mucous produciion in the pathophys-
iology of asthma. As stated previously, the vagus reflexes with
the spina) cord ac the C2 level. C2 somatic dysfuncidon has been
consistently noted in diagnostic studies of pulmonary disease (8).

Ipsilateral cranial base dysfunction, in p;u'ticu]ar thar of the oc-
cipitomastoid articulation, usually is associated with vagal type
reflexes. The sensory ganglion of the vags nerve lies within the
jugular foramen, adjacent to the occipitomastoid suture. Though
the cervieal findings are reported less often than the upper tho-

racic findings, this may be because the vagus and other parasym-

pathetic nerves will not vasadilate or scmulate sweat glands, pro-
ducing the associated temperature and skin moisture changes thar
are among the most common recognizable signs of acute segmen-
tal Facilicacion. It is therefore possible thar segments facilitated in
areas of parasympathetic inpervation are iide rrecognized. Upper
cervical indings in pulmonary disease, especially asthma, may be
the most significant structural findings, due o the pathologic
effects of segmental facilivation of the vagus nerve in this disease.
Wilson also noted thar, in asthmaric patients, he consisrently

tound right paraspinal changes at T4-5 and somatic dysfunction
of the right fourth orfifth rib (27). He reports \'igniﬂr.lnr improve-
ment in acute asthmatic actacks l-:_allowint; manipulative treatment
af these dystunctions. Asthma. an inHammartory discase, usually
produces a more significant refex at these Jevels than COPD.

Recogmizing the role of the vagus nerve in producing bron-
chospasm and secretions, reflex facilitation of the vagus from so-
matic dysfunction at C2, the ocapitomastoid suture, and/or the
cranial base will exaggerate the degree of bronchospasm and secre-
LONs. l\ulmlno the segmental facilitation may raise the threshold
necessary for prm]mn()n of an asthma attack. reduce the need for
medication, especially bronchodilators thar are prone to overuse.
and help reduce the severity of an acurte attack. Vagal reflex so-
maric dystunction should be identified and treated in patients
with pulmonary diseases.

A different type of reflex is present in pneumonia. Pneumonia
is accompanied by a local reduction in rib excursion. This dys-

funetion partern is described in standard physical diagnosis texts,

as well as osteopathic literature (25.28). This phenomenon can-
not be a typical viscerosomatic reflex, since the dvsfunction levels
in lower lobe pneumonia are ouside the levels of the svmpa-
thetic innervation of the lung. [t is more likely they are produced
t]n'(mj_;]l the parietal pleura, which carries a local, intercostal in-
nervation. These reflex changes are likely involved in the pleuritic
chest pain (Fig. 71.4) which often accompanies pneumonia, and
are very useful in locating and making che diagnosis of pulmonary
consolidation. Treatment of these reflex changes is important in
the overall treaoment plan of patients with pneumonia.
Upper thoracic ﬁndin"\‘ associated with pulmonary discase
(T1-5, and occasionally TG} are commonly found in patients
\\1rh acute and chronic bronchitis. This is consistent with the
notion that the sensory innervation of the large airways travels
mostly via the symparhetic nerves, while the sensory innervation

of the small airways (asthma. lobar pneumonia) travels predom-

inantly via the vagus. While sympacheric outHow may not be as
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detrimental to pulmonary function as vagal, the associated tho-
racic segmental spinal facilitadion and somatic efferent outlow
results in restriction of the upper ribs, reducing the ability of the
patient with bronchitis to expectorate secretions. Somartic dys-
funcrions in these patients should be weated with osteoparhic
manipulation.

The gastrointestinal (G1) system has an extensive autonomic
innervation, which is involved in a variety of disease processes.

The vast majority of nociceprars from the GI tract travel with the

sympathetic nervous system, producing reflex somatic dysfunc-
tion at approximate spinal levels from 15-1.2. Cervical findings
are absent in diagnostic studies involving GI discases (8). In-
creased sympathetic outflow can have a mulorude of detrimental
effects on patients with GI discases. The sympatcheric nervous sys-

tem reduces blood How to the entire GI tract, making recovery

from virtually any problem more difficult. The ather major effect
ot the symparthetic nervous system is to reduce Gl motility, This

etfect may be most noticeable in postoperative ileus, a common

complication of abdominal surgery. The skin carries the highest
concentration of lJ[')L'i[_(_‘P[nrkclj-‘.l[]‘.' tssue in the body, Therefore,

the patient, whose dermatomes are affected by a midline ingision

from the xiphoid to pubes. will have the possibility of having
nociceptive reflexes to the entire T5-L.2 spinal region. This is also

the segmental site tor svmpatheric innervation of the entire Gl

tract. The bilateral segmental facilitation produced by a surgica
abdominal incision, particularly a large midline incision, can sig-
nificantly delay the body’s ability to return to normal G morility
following abdominal surgery. Osteopathic treatment to reduce
segmental facilitation is indicated following abdominal surgery,
and in any case of paralvtic ileus. Normalization of the sympa
thetic nervous system by ileus prevention manipulative trearment
given before abdominal surgery has been shown to reduce the in-
cidence of paralytic ileus. Alteration in GI motility is also a major
part of the pathophysiology of irritable bowel syndrome. Osteo-
pathic treatment to reduce reflex facilitation s indicated in these
l]il[iL'[][\ as well.

The sympathetic nervous system also affects the sphincters
of the abdominal viscera. This can have an adverse effect in
a number of situations. Cholecystitis Jn‘:u‘;lnp.n11ud by a stone

lodged in the common bile duct will produce a reflex in the

['6-9 region on the right. This is the origin of the innervation
of the ampulla of Vater, whose tone will be increased by the
segmental facilitation resulting from this pathophysiology. This,
in turn, makes the passage of the stone more ditheult. A sim-
ilar situation may exist with an irritation of the ureter from a
ureteral caleulus, affecting motility of the ureters, or from the
viscerovisceral reflex facilitation from gastritis Or a peptic ul-
cer, attecting the pyloric sphincter. delaying the emptving of the
stomach.

S_\'mp_n'hcric ourow will I'(_'LlULL’ the secretions r]ll'tulghmlr
the GI trace. Of clinical >ig|‘.il"~u_:muc is the reflex viscerovisceral
facilitation that oceurs in patients with either gastritis or a gastric

ulcer. This results in reduction of secretions of stomach glands

that would normally contribute 1o a protecrive bicarbonate bar-
rier to stomach acid and therefore promotes an environment for
increased mucosal damage. Finally, in experimenral rrials, pan-
creatitis has been found ro become much more severe in the face

t" ‘1 l ,{.{ wr (250 I'J - ].
Ol INCreasad svmpatenc outnow {23, ancreatits L[\THHU}D,\

produces a xjgnif‘ic.mr. bilateral reflex that results in increased
sympachetic ourput ro the pancreas.

1 ]'}L' discussion ot reflex l-.lLilJ'[.'l[j[m \\nuid not be anpluh:
without a mention of the pelvic innervation. It is of note thar

there is no mention of sacral or pelvic indings in the literature in

response to discases of the lower Gl or px']\’lf‘.‘ist('l.l (8}, Similar o
the discussion of vagal reflexes at C2, if reflex facilitation occurred
via the pelvic nerves, itwould not present with sweat gland or cu-
tancous vascular changes. In the pelvis, there is also the absence of
deep, intersegmental musculature and, therefore, somaric mus-

ith

acute segmental facilitation, is not evident. If reflex tacilitarion

cular indings, the other most common finding associated

did oceur in the pelvis, it might present wich a completely differ-
entsetof palpatory findings than those occurring elsewhere in the
body. Animal studies have demonstrated increases in Gl motility

with stimulacion of the skin of the lower abdomen and pelvis.

The sacrum should be included in the evaluation and treatment
plan of any viscera that have a pelvic innervation. The sacrum
will be presented in this chapter when considering treatment of
segmental facilitation.

(.}\LCH, the consequences of faclitation create ;‘}1}'k1la\u:_'_|L 1m-

balance that interferes with the body’s response to a challenge.
Segmental facilitation is a consequence of many acute discases,
especially those producing pain and/or inflammation. One os-
teopathic trearment goal is to remove somatic dystunctions of

related segments to reduce their somatic contribution to the fa-

cilitated spinal cord segments. Another goal might be to improve

[]M‘ gt"!lk’!‘-’.ll le[lL[j[?l] ol lllL' [ervous \_\"-«[L‘iﬂ.

Neuroendocrine Immune Considerations

The hypothalamus, and the neuroendocrine immune system thar

it controls, is at the center of the body's response to the almost un-

limited variety of challenges from the body'’s external and internal
environments, It is central to the maintenance of homeostasis in

the face of these challenges. and deeply involved in the body's

response to virtually all acute illnesses. The hypothalamus exerts
immense influence on the central functioning of the auronomic
nervous system, the pituitary gland, and chrough i, by way of

the autonomic nervous svstem and adrenal glands, the entire

endocrine system and the immune system. The physiology of
the hypothalamic-pituitary axis is also vulnerable to the neuro-
physiologic eftects brought about by the mechanical dysfuncrions

o

resulting from somatic dystunction.

:')()Ll\' 18

[nformation abourt the local functioning within the

monitored by the hypothalamus in several ways. The ability of

the hypothalamus to respond to internal and external changes will

depend on the accuracy of its inputs. The hypothalamus receives
alarge input from the nociceptive system, via the spinohypothala-

mic tract (29). Spinal cord facilitanion will exaggerate this source

of input, affecting the degree and quality of the response. The

hypothalamus also receives input about levels of inflammation
and immune activity in the body from circulating leukotrienes,
delivered to the systemic circulation by the lvmphatics (18). Lev
els of circulating leukotrienes are monitored by circumventricular
organs in the third and fourth ventricles (30]. This system will
operate at maximum effectiveness when circulation and Auctu-

ation of cerebrospinal fluid is undisturbed. Reduced rate and



amplitude of the primary respiratory mechanism will reduce the
Huctuation of the cerebrospinal Auid.
The pituitary gland sits within the sella turcica of the sphe-

noid. The hypothalamus is just above, in close reladion to the
body of the sphenoid and sphenobasilar junction. The pituitary
gland has a portal circulation, similar to the portal circulation
of the liver, The liver is situared against the undersurface of the
diaphragm and is anchored to it, and the respiratory movement
of the diaphragm provides the motive power for its circulation.
['he pituitary gland has a similar anatomic relation to the di-
aphragma sella. The diaphragma sella continues into the sella
turcica, [t completely surrounds the pjeuitary gland and blends

with its capsule (31]. The diaphragma sella is a continuation of
the anterior reaches of the tentorium cerebelli. The movement
of the sphenoid and the eprorium cerebelli would, therefore,
alternately change the shape of the gland wich the phases of the
primary respiratory mechanism, pumping the fluid within ir. [t
has been suggested thar the portal circulation of the pituitary is
bi-directional: the backward movement from the pituitary gland
to the hypothalamus is theorized to be important to the feedback
regulation of the hypothalamic pituitary axis (31). This is also a
possible mechanism for the central distribution of corticotropin-
:‘c|n-:a.win:.; factor (CRF), which has far reaching effects in the cen-
tral nervous system. The alternating movement of the primary
respiratory mechanism would explain the ability of this circula-
tion to move in alternating directions. W.G. Sutherland described
the importance of the motion of the sphenoid to the functioning
of the pituitary gl;md (32) [tis important o consider treatment of
somartic dysfunctions of the cranium, including the sphenobasilar

area, in the management of the acutely ill hospitalized patient.

Approach to Thorax

Sutherland writes, “The diaphragm is the ‘piston’ to the big ‘com-
bustion cylinder’ of the body. [ts cruraare the legs’ that lead down
from the piston to the ‘crankshaft’ in che lumbar vertebrae. Its
ligamenta arcuarta are the ‘piston rings.” The lungs might rep-
resent the 'combustion chamber” to the eylinder while the nasal
region the ‘carburetor,” while the “ignition” and ‘self starter’ might
be found somewhere in the “cranial bowl.” (32)

The thorax contains the heart, lungs, and mediastinum and its
contents. These structures are related anatomically by their fas-
cial attachments. The fibrous perfeardium blends inferiorly into
the central tendon of the diaphragm, this relation is important
to diaphragmatic function. The fibrous pericardium attaches ro
the sternum via the sternopericardial ligaments, and is contin-
uous superiorly with the mediastinal fascia, which blends with
the anterior cervical fascia at the inner aspect of the clavicles
and manubrium. The anterior cervical fascia, including the pre-
tracheal fascia, has avtachment to the hyvoid bone and mandible
before finally hanging from the cranial base. This conrinuity must
be considered in any approach to manipulative treatment of the
thorax, neck, or cranium.

Breathing is largely a mechanical process by which intratho-
racic pressure changes are created via the action of skeletal mus-
culature on the spine and bony thorax. Ir also produces pressure
gradients berween the thoracic and abdominal cavities. This pro-

cess is crivical to the movement of both air and fAuids throughout
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the body. A detailed look at the mechanics involved will offer
insight as to how osteopathic rrearment may improve the effi-
ciency and effectiveness of breathing in the acutely ill patient, an
important consideration whether or nor cthe patient is suffering
directly from a respiratory problem.

The physical action ofproduuinga negative intrathoracic pres-
sure requires a definable amount of encrgy, referred to as the
work of breathing. Although difficult to quantity, increased work
of breathing is clinically relevant, since many pulmonary prob-
lems dramatically alter the work of breathing. Restrictive lung
diseases, by their very nacure, increase the work of breathing,
West considers increases in work of breathing an important fac-
ogy of COPD (33]. In the pathophysi-
ology of asthma, patienrs progress to respiratory stage three and

tor in the pathophysio

ultimarely to respiratory failure due to an inability to maintain a
state of hyperventilation caused by fatigue and the eventual ex-
haustion of the respiratory musculature, This tailure is directly
related 1o increased work of breathing in the patient with acute
asthma. The work of breathing is a quantirative measure of the
energy required by the body ro overcome the resistance of the
lung parenchyma and chest wall and accomplish inhalation and
exhalation. Compliance is the case with which those tissues are
stretched (moved). Lung compliance 15 clearly reduced in all of
the above discases, contributing to the overall increased work of
breathing. Restrictive diseases directly alter lung elasticiey. Ob-
seructive discases reduce compliance through jnereased airway
resistance and a variety of other factors.

Somaric dystunction, by its definition, will reduce the com-
pliance of the bony thorax in patients with pulmonary diseases
and increase the work (Jf‘hrualhing. Somatic dysfunction of the
thoracic spine and ribs has been noted by a number of sources
(5). The general shape changes of the thorax in COPD (barrel
chest) can produce dramatic changes in chest wall compliance
which are obvious on osteopathic structural examination and, in
addition to the specific dvsfunctions norted in association with
pulmonary disease, actually stand our. General techniques will
be described to address general compliance issues. as well as more
specific technigues for individual somartic dysfunctions. Osteo-
pathic treatment to improve the compliance of the thorax will
not necessarily directly alter the parenchymal pathology, espe-
cially those with chronje lung disease. However it will improve
issues such as exercise tolerance, giving the patient the ability wo
tunction wich cheir disease. West notes the effect of the work of
breathing on exercise tolerance of the chronic lung patient (34).

In addition to general changes in compliance of the bony
thorax, specific somaric dysfuncrions may have an effect on the
function of the respiratory mechanism that goes bevond the small
changes in compliance they invariably produce. The movement
of a typical rib during hrua{hing operates in conjunction with the
orientation of irs costotransverse and costovertebral joints (Fig.
71.7). Rotation of the thoracic vertebrae with somatic dysfunc-
tion will not only create resistance to movement, bur will change
the orientation of the costotransverse and costovertebral articu-
lations, produce thoracic fascial torsions, and further impair the
abilicy of the muscles to move the rib during inhalation. Wich
rotation of thoracic vertebral units involved in somatic dysfunc-
tion, a rib with a predominantly bucket handle movement might

become oriented to move more in a pump handle movement.
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(Fig. 71.8). Lumbar somatic dysfunction, particularly in ¢

e up-

per lumbar spine, will alter the length and orientation of the crura
and may, thereby, impair their function in connection with the
contraction of the diaphragm.

Cathie describes movement of the entire spine with respira-
tion (9). During inhalation all spinal curves straighten, including
rotation of the sacrum with the base moving posteriorly. The
reverse movement occurs with exhalation. Somatic dysfunction
anywhere in the body may adversely affecc breathing.

Increases in work of breathing conrribute to respiratory muscle
fatigue. Respiratory muscle fatigue has been generally implicared

in the pathophysiology of respiratory failure. In particular, ob-

structive discases produce respiratory muscle fatigue because of

the effects of hyperinfladon (35). Muscular fatigue has been long
understood as the immediate factor leading o the demise of the
patient with acute asthma. Their muscles of inspiration exhaust
and the parient can no longer hyperventilate to maintain ade-
quate air exchange. Respiratory muscle fatigue is also important
in COPD, and has led to the identification of chronic respiratory
muscle fatigue in the pachophysiology of lung discase (36). Respi-
racory muscle fatigue has also been implicated in diverse problems
such as pulmonary edema, lung shock, and difficulties weaning
patients off ventilators (36,37). [ncreasing the compliance of the
thorax will reduce the load on the respiratory muscles and may
reduce the likelithood of tatigue in both acurte and chronic con-
ditions. Osteoparhic treatment may also be used to improve the
funcion and efficiency of the respiratory musculature.

Respiratory muscles, like all skeletal musculature, operate on

the principle of their length-tension relationship. In this relation-
ship, muscles will develop a far stronger contraction at a longer
resting tone. Consider the typical physical changes associated

with exacerbations of obstructive lung disease, such as a Hatrened

r?.?i"{fl -'1J‘rrf.?l"a’;f?|’!f’rff.-’-e"f Treatiens
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FIGURE 71.7. The orientation of the costotrans-
verse and costovertebral articulations helps de
termine the direction of movement of a rib with
respiration.

diaphragm visualized on radiograph or the hypertonicity of acces-

sory muscles, such as sternocleidomastoid. These are indications
ot shortened musculature thar will have a reduced contractile
torce in the face of an increased workload. In the case of chronic
abstructive lung disease, the barrel type changes in the thorax will
actually preventinspiratory muscles from returning to tull resting
length during exhalation. Likewise. increased tone in the inspira-
tory musculature may prevent the thorax from fully assuming the
position of exhalation. contributing to the overall shape change
of the thorax. In addition to .llttl'ing the lengrh-tension curve

increasing the resting tone of the respiratory musculature will

alter its blood supply and oxygen supply/demand ratio.
Muscles get most of their blood supply during their resting
or diastolic phase. The increased tone during contraction in-
creases the pressure within che muscle, and shunts blood away
via nonnutritive arterioles. This has been demonstrated in the
diaphragm (36). It has also been shown that increased demand
in an otherwise normal diaphragm will produce oxvgen demand
that 1s in excess of its supply (36). Increasing the resting tone of a
muscle will increase its pressure and reduce the incoming blood

supply, while simultancously increasing its oxygen demand, fur-

ther stressing the oxygen supply/demand ratio. Muscles torced to

function anacrobically are as much as 15 times less efficient than

those utilizing acrobic metabolism (38). Faticued diaphragms

have been found to have high levels of lactic acid, indicating
anacrobi¢ metabolism (36). Increased resting tone of the inspi-
ratory musculature should be identified during the osteopathic
structural examinarion.

Osteopathic weatment directed toward increasing the length

C-][]Ll Lil_'(_l'(_'il‘:illl__" ll!i_' I"\"-'ii”g tone of i:l\'l]il'.llill_\ muscudature |

indicated in the treatment of acute and chronic lung disease.

The diaphragm in particular is prone to increases in tone and
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FIGURE 71.8. Vertebral rotation will change the orientation of the rib
and the movement of that rib produced with respiration.

associated Aartening in acute and chronic obstructive disease. The
Hattening of the didp]l]'df"[ﬂ may become severe enough to reverse
the movement of the lower ribs during inspiration. called para-
doxic rib motion. This will reduce the transverse diameter of the
chest, and greatly reduce the efficiency of the entire respiratory

mechanism. In osteopathic literature, restoration of the length

and vertical orientation of the diaphragm is ca doming of the
diaphragm. Doming of a flattened diaphragmatic muscle will in-
crease the pressure gradients that it is able to produce between the
thoracic and abdominal regions and can help reverse paradoxic
rib motion and improve the funcrion of the diaphragm as well
as the respiratory mechanism as a whole (Fig. 71.9). Address-
ing the mechanics of breathing, including the work of breathing,
the compliance of the thorax and spine, both specifically and

generally, and the function and efficiency of the respiratory mus-

culature will have far-reaching applications in the treatment of

acute and chronic respiratory discases.

I'he physiologic impact of respiration is not limited to the
exchange of air. The negative pressures produced by thoracic
excursion are important to the funcrion of the circulatory system

as well.
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The role of respiratory movements on inferior vena caval and
porral circulations has been extensively studied. Breathing has a
rremendous influence on both the inferior vena cava and portal
return {(12). During inspiration, the negative intrathoracic pres

sure produced dramadcally increases the flow in the inferior vena

cava while, simultancously, the compression of the liver by the
descent of the diaphragm virtually eliminartes hepatic How. Dur-
ing this tme, there is blood flow into the liver, so it pressure
increases. During exhalation, the vena cava loses its pressure gra-
dient and How decreases subscantially. This is balanced by the
large portal low from the pressurize® Pottal veins of the liver,
as the diaphragm lifts off, Return to the heart remains some-
what balanced. However, the composition of the blood difters
greatly between these two phases of the respiratory cyvdle. The
effect of respiration on central venous flow is greatest in supine,
nonactive patients, who lose the effects of the peripheral puups
created by muscle contraction. Zink noted this when he pre-
sented his model of respiratory/circulatory function (10). This
encompasses the vast majority of acutely ill hospital patients,
who are bedridden most, it not all, of the tume during their con-
valescence. Patients with congestive heart failure demonstrare a
clinical application of this concept. These patients develop Huid
congestion in their liver and lower extremities. They consistently
have substantial restriction of their diaphragmarc excursion, as
can be determined by structural examination. Treatment of the
diaphragm improves the overall circulatory function and ve
nous back pressure is reduced, decreasing afterload on the heart
(Fig 71.10).

The action of the diaphragm and thorax also has 2 major
influence on the functon of the lymphatic system. This is the
second aspect to the “respiratory/circulatory” model. Zink’s orig-
inal model described the role of respiration, with its action on
cenrral venous flow and pressure, as they inHuence the emptyving
of the thoracic duct into the junction of the internal jugular and
brachiocephalic veins. This idea has since been confirmed with
studies measuring thoracic duet flow in relation to respiratory ex-
cursion. A variety of studics have measured the role of respiration
in the movement of thoracic duct lymph. estimates from these
studies show 35% to 60% of the total thoracic duct drainage s
In response to movements occurring during respiration (39—41)
I'he excursion of the thorax has also been shown to be involved in
the formation of lymph in a variery of areas, including the lungs
and abdomen. Lymph formarion is a critical step in the over: Wl
mechanics of the ly mplm[u_ circulation. A mmll but significant
uphill hvdrostatic gradient exists that must be overcome in order
for Huid to move from the interstitium into the injoal, blind lvim-
phatic vessel (39). The excursion of the thorax has been shown
to be the primary force moving fluid from the pulmonary inter-
stitium to the initial pu?rnmnl\ lymphatcs. The expansion of
the pulmonary interstitial tissue, to which the injtal lympharics
are tethered by anchoring filaments, increases the volume of the
niti:

ic vessel and produces a temporary pressure gra-

dient for filling the initial lvmph vessels. Exhalation then closes

the vessel and moves the lymph forward, past the first valve and

into the contractile part of the vessel. The respiratory cvcle then

P]'I}LLLILL"‘\ a ;?_L]lu[) lh._{[ i”i[il”k'\ l‘ht’ Pl'l POCRA I}i'-].\'lﬂ[‘]l EI{JI"II]._l[iU!'I_
Allinicial

respond to respiratory movements to the degree thar they occur

ymphatics have anchoring filaments, and will therefore
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Well-domed diphragm with good contraction Flattened, spastic diaphragm, pocr compliance
and good compliance of rib cage during inhalation and inward paradoxical movement of rib cage
with inhalation
— — — With cantractionof well-domed diaphragm — — — With contraction of flattened diaphragm
s - With added compliance of thoracic cage v — Inward movement of thoracic cage

FIGURE 71.9. The mechanical effects of contraction of the diaphragm. A: Normal excursion of 4 com-
pliant tharacic rib cage with contraction of a well-domed diaphragm. B: Reduced excursion of thoracic

cage and even the possibility of paradoxic motion of the lower rib cage with contraction of a flattened
abdominal diaphragm

in the area. The iniual Iympharics o che abdomen and pelvis, in at the exudate produced by che local inflammarion, reduce the
particular, respond significantly to respiratory excursions. delivery of antigen to lymph nodes, and ulimately reduce the

I'he clinical significance of this mechanism is considerable, delivery of immunity and antibiotics o the area as interstial
[Lobar preumonia is an example of an intrapulmonary inflam pressure rises and shunts blood away from the area. Restoring lo-
matory process thac will greatly increase the demand on the local cal excursion of the thorax will improve the body's ability to move
lvmphatic ¢irculation. The local excursion of the thorax, how- lymph in this sitcuation; specifie lymph pump techniques are also
ever, i1s consistently and .\.Igﬂif'-l'._'.l!'lf.]_\' reduced in the local l'cgiull indicated. Asthma is an c‘.\‘.ll'n'l"lu of a more gene ralized infHam-
of the consolidation. This discrepancy will reduce the drainage matory process of the pulmonary dssues. This disease produces

Excursion of a
domed diaphragm

k _"‘\X_./—"\ __j_—

Excursion of a
flattened diaphragm

The excursion of the d

FIGURE 71.10.

This effect is reduced when the resting diaphragm is
flattened




to the exhalavon

a significant, overal] restriction of the thorax
phase of respiration. reducing both local drainage [W[\']nl\h from
the small airways and central lymph drainage through the tho-
racic duct. This physiologic model should also be considered in

patients who have had a thoracotomy and/or sternoromy. These

procedures produce intrathoracic inflammartion that simultane-
ously and dramatically reduces the patient’s ability to produce
excursion of the thorax in the postoperative period.

I'he work of E_\rL-ur_lnnt_; with irs mechanical considerations

associated with respiration, and its respiratory/cireulatory func
tion, with its role in the body's response and recovery from disease
{especially inflammarory processes), must be considered in the os
teopathic evaluation and treatment of any discase of the thorax.

The work of breathing directs one to consider

the thorax, most easily evaluated by mortion testing of the spine
and ribs. Respiratory/circulatory function depends on the excur-
sion of the thorax, evaluated by passively nhnu'»'mc:: the patient’s
respiratory excursion. Although there is an undeniable relation-
ship between compliance and excarsion, separate evaluarion and
consideration of these will lead to a more accurate understanding
of the patient and a more appropriate and effective trearment
plan. For example, a relatively strong and healthy COPD pa-
tient may have a relatively séc)cn.{ excursion, but a much reduced
thoracic compliance, best seen by motion testing of the ribs and
thorax. Alternately, a padient just out ot surgery will have a grearly
reduced excursion, burt the compliance may be relarively good.
These two situations will lead to very different treatment pro-
grams, I'he ability to address compliance and excursion of the

thorax is an important reason for including osteopathic manip-
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wide variety of diseases.

Approach to Abdomen/Pelvis

he abdomen and pelvis form a single space, even though

anatomists separate this space into two divisions. The abdomen,

viewed as a single space, funcrionally contains, supports, and in-
Huences the funcidon of the Gl and the genitourinary viscera (see

Chapter 51, Abdominal Reeion, Fig. 51.1). The lawer ribs and
| ;24

their thoracic vertebral actachments, Jumbar spine, sacrum, and
pelvic bones torm the osseous components of this conrainer, The
diaphragm, anterior and posterior abdominal walls, and pelvic

snents. he abdominal di-

diaphragm are the myofascial comy
aphragm is as integrated to the function of the abdomen as it is
the thorax. The diaphragm forms the roof of the abdomen, and

suspends the liver, stomach and spleen, and colon via direcr liga

mentous attachments (Fig. 71.11). Flattening of the diaphragm,
which may result from increases in its resting tone, airway ob-

struction, or sag from fascial strain and drag, will allow sag of these

'\i‘.\';'m as \\'L’H a5 E]ll:\{_' \L]'\E‘l_'ll{_l\_'l,l |\L;|'1c_'.'|l|'| I]]L:ITI. | J'JL' l?(!‘\]_L'_"iI_H'
attachments of the diaph ragm, whic h lie within the abdomen, are
mechanically important. They provide the stable fulcrum neces-
sary for effective contraction. The crura blend with the anterior
longitudinal ligament of the upper lumbar spine, usually 1.1-3.
Posterolaterally, the lumbocostal arches extend across the poste-
rior abdominal wall o the dps of the 12ch ribs on either side,
The medial lumbocostal arch is a chickening of the psoas major

fascia (Fig. 71.12). [ts medial aspect blends with the crus of the
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aphragm to strongly influence portal circulation. B: The attachments of the abdominal mesenteries.
These provide support for the abdominal viscera as well as providing the pathways for their neurovas
cular supply
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FIGURE 71.12. The abdominal surface of the diaphragm. The crura and lumbocostal arches blend,
forming a continuous series of arches which anchors the diaphragm posteriorly to the 12th ribs and

lumbar spine

diaphragm. lc then crosses over the psoas muscle and is laterally
attached 1o the front of the transverse process of the first lumbar

vertebra near ies tip. Here ic blends with the lateral lumbacostal

arch. The lateral lumbocostal arch is a thickening of the quadra-
tus lumborum fascia. Medially icis actached o anterior surtace
of the tp the rransverse process of the first lumbar vertebra. i
then crosses over the quadratus lumborum muscle and is attached
|.J.|\-!'_-'1||_\‘ to the lower border of the 12th oib. lt)?:clhtl'. the lum-
1‘1L>L0\L.l] arches \lﬂli the l"l‘L',]lL and |Cf[ crus of the ditiphr'.‘:glﬂ,
attaching to the lumbar spine, form a continuous series of five
Jl'LllL\\ \\':l1|L|] JI)[U\L_;['.[LL"-. 1|]L' |-L'.l‘.L[|Un ot lllc ('.I;':]\hl;l_l__{l:'| and pos-
terior abdominal wall. Mechanical support for the contraction of
the diaphragm comes from the crural anchors to the lumbar spine
and from the depression and srabilization of the 12ch nb through
the contraction of the quadratus and tension in the lumbocostal

arc 'he continuity of the posterior abdominal wall o the
pul‘. 1c brim and ro the |L_'\\L'I' trochanter of L'il(; hip :|||(1\‘.'~, these

more remote, bur important, mechanical anchors to also be in-

cluded as supports tor diaphragmaric contraction. Evaluation and
treatment of somatic dvsfuncrions of che crura and lumbocostal
arches via the 1 2th ribs and lumbar spine will have amajor impact
on the excursion and p|1\'.\.itllu;;la. tunction of che \i!i\i'l‘}ll'\ll'__'llll.
I'he diaphragm has openings for the passage of numerous
structures between the thorax and abdomen (1 Ig, 71.12: and also
Chapters 50 and 51). The esophagus passes through a loop in
the right crus that acts as the most substandal funcrional por-
tion of the gastroesophageal sphincter. Dystunciion of the crus is
often present in patients with gasrroesophageal reflux and hiatal
hernia. Osteopathic manipulative trearment directed toward al-

tering tension of the cns may be helpful in the managemenr of

patients with these problems. The aorta and the cisterna ch

Or lu_'giﬂﬂilt}; ot the thoracic duct, pass between the ij_'_h[ and left
crus. The potential effect of the phasic conrraction of the crura

on the normal central lymph fow, through the thoracic duct

as part of an overall effect of respiration, must be considered.
(\.lln‘.'cr.wf_\_', the ptf:Icnti;L} tor obstruction of central lvmph How

with increased tension in the crura must be considered as well

The symparthetic chain with its paraspinal ganglia pass through
the medial lumbocostal arch. Several auchors have implicared
that altered tension of the fascia surraunding the chain ganglia
has an effect on the function of the sympathetic chain ganglia
(4,25,32).

I'he passage beneath the lumbocostal arch is a small, tght
sprace v ulnerable to altered tension of the psoas and/on kl'..1|"|'ll'.l:_‘_l‘.1.
Che inferior vena cava passes through the tendinous portion of
the {iiap'nr.a_tl_'_m Hedr (s apex. l'lzulu.L] tension in the diaphragm,
u'llhu: side to side a1 tront to back can draw the central tendon U”.
center and alter the size, \h;’.gw. and position of this [J[.K'Hil'l"-‘-_ 1n-
terfering with passage ot blood through the diaphragm. As srated
by Dr. Still, "He cannot expect blood to quictly pass through
the diaphragm if impeded by muscular constriction around the

aorta, vena cava, or thoracic duct. The diaphragm can and 15 often

pulled down on both the vena cava and thoracie duet, obstructing

blood and chyle (lymph) from returning o [the] heart” (42). [n
this regard, one must consider the potential deleterious effects of
aleered tension in the diaphragm on venous and lymphatic circu

[ation as an additional consideration, using treatment according
to the respiratory circulatory model. The diaphragm, on a variety
of levels, is indmately involved in the function of the GI svstem,

the circulatory system, and the nervous system.
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FIGURE 71.13. A & B: Relative movements and function of the abdominal diaphragm, pelvic diaphragm,
abdominal wall, spine and sacrum occurring during respiration. C: The effect of a significant abdominal
surgical incision or presence of poor abdominal tone on the physiclogic movements occurring during

breathing.
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posterior abdominal wall. The role of the posterior abdomina

1e iliacus, psoas, and n]l]:u]l':lru.-. lumborum constitute the

wall in the mechanical funcrion of the di:}piwmgm has been dis-
cussed, particularly the Jumbocostal arches. The posterior ab-
dominal wall is also involved in support of the abdominal vis-
cera, The psoas fascia blends with the fascia of the kidney and is

the pJ%I'ﬂ;H'_\' support tor this organ. The i|jt3p:«_:.1$ forms a shelf

as it crosses the pelvic brim and this helps to support the cecum

and sigmoid colon. Increased tension in this region will reduce

the overall support of the colon. and may predispose 1o sag of

the viscera and the mesenteries. The posterior abdominal wall
is also the site for most of the posterior mesenteric root atrach-

ments (see abdominal mesenteries shown in Fig. 71,11}, and this

g
further increases its importance as suppore of the abdominal vis-
cera, The urerer travels along the medial aspect of the psoas in
the abdomen. It is nor surprising rhat psoas spasm is a common
finding in nephrolithiasis and pvelonephrids. The Lln-p abdom-
inal lvmph nodes also travel in relation to the iliopsoas as they

ascend from the inguinal area to the diaphragm. The tendon of

iliopsoas also forms the Hoor of the femoral triangle where the

inguinal lvmph vessels and the femoral veins cross into the pelvis
and abdomen.

I'he pelvie diaphragm forms the oor of the abdominepelvic
cavity. lts muscular actachments include the pubic symphysis, the
ischial tuberosities, and the coceyx and sacral apex. In addidon to
supporting the pelvic viscera, including the prostate in the male,
the pelvic diaphragm forms the external anal sphincter and has
an opening for the passage of the urethra and, in the female, the

vagina. Sensory nerves in the pelvie diaphragm are part of the

reflex control mechanism for urination. In addition to its roles

in the function of the bladder and rectum, the pelvic di;lphmgm
has a role in respiration. The pelvic di'.lp]lr-;i;:m descends with
the abdominal (_ii.i]Whragrn during inhalation, creating space for

the descending abdominal viscera (Fig 73.13). Clinically, there

is tension palpable with its descent. The pelvic diaphragm may

act in conjunction with the anterior abdominal wall, lengthening
under tension to control the descent of the diaphragnm and stabi-
lize abdominal pressure. The abdominal diaphragm will lose the
important tulcrum created by the resistance of the viscera it ab-
dominal pressure is reduced by poor tone of the abdominal wall
or dystunction of the pelvic diaphragm. If abdominal pressure is
allowed to rise. the increased resistance reduces the effectiveness
of the diaphragm and reduces inferior vena caval How. One ot
the problems occurring after abdominal surgery is the reduced
ability of the abdominal wall to participate in this process. The
rele of the }\t‘i\'ik diaphragm becomes heightened in the postsur-
gical patient, and freedom of the sacrum and pelvic diaphragm
are essential in this siruation.

The integrated tuncrion of the diaphragm, pelvic diaphragm,
and abdomen, occurring as the patient breaches, plays a signifi-
cant role in the prognosis of the postsurgical patient. The most
commeon complication from abdominal surgery is atelectasis and
pneumonia. The patient 1s predisposed to these complications
by the shallow, costal breathing that is so common in postoper-
ative cases. Although usually considered o be one of the effects
from pain, it has been shown that intraoperative epidural injec-

ton, completely blocking postoperative pain does nothing to alter

the limited and dystunctional diaphragmatic breathing pattern
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(43). Other explanations for the pattern of altered postsurgery

diaphragmatic breathing include the effects of the somatovis-

ceral reflex produced by the incision and the altered abdominal
wall function. A midline abdominal incision extending from the
xiphoid to the pubes will produce bilateral reflex facilitation from
the T35-7 region (including ribs) all the way o che [.2-3 area. This
includes the entire attachment of the diaphragm, including the
crura, and disproportionately increases the lower thorax workload

and limits its excursion. The coordinated acrion of the abdominal

wall and diaphragm is impaired. The abdominal incision alters
the tone and reactivity of the abdominal wall, impairing its ability
Lo }IL'|p Lm]tl'ﬂ] inh.if.lric.m. ("sIc(lP;‘{tl]i\_ rreatment c:f‘ the lower
tharax and lumbar spine will improve compliance of these tis-
sues, thereby reducing che resistance against which the diaphragm
must push. It will simultancously reduce sympathetic outflow to

the entire GI craccand chereby reduce the chance of postoperative

tleus, another common postoperative complication. Treatment ol

the sacrum and pelvis with a focus on maximizing che excursion
of the pelvie diaphragm will help compensate tor the reduced
ability of the abdominal wall to participate in the coordinared
control of inhalation.

Respiration also plays a role in the abdominal lymph circula-
tion. The role of breathing in the central movement of lymph has
already been discussed. Respiration also exerts a powerful influ-
cnce on the formation of lymph in the abdomen (44); only peri-
stalsis is more infuential (45). The postsurgical abdomen, par-
ticularly when peritonitis is present. responds with a tremendous
inflammatory process. At the same time, the two most powerful

factors in the abdomen related to the accumulation of lymph and

the reduction of lymphatic flow are impaired breaching and the
absence of peristalsis. Osteopathic treatment ro promote lymph
formation and flow is imporrant to the immediate healing pro-
cess. The inability to clear inflammatory exudate increases the
potential to produce the most common long-term complication
of abdominal surgery, adhesions. Most discases of the abdomen
are inflammatory. and will respond o osteopathic trearment to
promote the formation and propulsion of lymph. Lymph How

may be obstructed ar the crura of the diaphragm, and this region

must be evaluated and treated if indicated. Lymph vessels exit
the peritoneal caviry via the mesenteric roots, and drag on these
mesenteries will increase E]lt tension at the root, which may ;1|.~.<)

obstruce the flow of lymph. Mesenteric drag is a common finding

in postsurgical and medical problems of the abdomen and pelvis,
and may be treated carefully with mesenteric lifts, to promote the

How of ]_\ [1|P|1_

TREATMENT APPROACHES
General Considerations

First the patient is evaluated and the structural Aindings are inter-
preted in relation to the above principles and an understanding
of the patients discase process. Then a rreatment plan 1s devel-

oped to address the dystunctions in such a way as to improve the

function of the patient’s underlying physiology. Often, a single
area will need treatment based on several different models. In
most, it not all cases, there will be multiple physiologic issues
that can be addressed simultancously through a rrearment pro-

cess. For example, an area of the thoracic spine and ribs may be

facilitated in a patient who has a dysfunctional breathing pattern
and ceniral lymph congestion. In such a case, the ribs need only
be treated once o accomplish all three trearment goals, as the
choice of technique is one chat is consistent with accomplishing
all three goals. Furthermore, the techniques described in each of
the treatment areas thar follow, may or may not be the proper
choice for any particular patient, even if they have the same diag-
nosis. The choice of technique is based on the effect desired and
the condition of the patient. Sometimes it is the combination of
techniques in a particular sequence that best achieves the desired
physiologic effects.

Lt is important to keep the treaument within the capabilities of
the patient. It is often difficult, if not impossible to know what
those capabilities are before initarting the treatment. [t is also
difficult to know in advance which (L‘L[]I']it]ucw will be effective and
well rolerated. Therefore, in the acutely ill patient, it is often best
to apply a tocused manipulative treatment, in a minimal effective
time frame and then recheck later to see how the patient responds.
At that rime the type and dosage of treatment for that patient can
be better tormulated. A mosteftecrive way to consistently provide
a safe and effective treatment is to moniror the effect of a chosen
technique on the patient while ic is being pertormed, sensing
how the tissues are reacting to the technique, and modifying
the echnique, as indicated, as it is being applied. A common

mistake of the inexperienced practitioner is to place all of their

attention on the procedural aspects they are pertorming, and not
sense the dynamic nature of the patient’s tissue changes, occurring

during the treatment process, By placing artention on the patient

and their dssues as the trearment is performed, several things
become possible. The technique and the forees involved may be
continuously adjusted to the response of the tissue, making the
treatment more eftecrive. This is particularly useful in deciding
between a direct and indirect method of treatment in a particular
area. The inital impression may be to perform a direct method
treatment, but, as the tissue barriers are engaged, the response
of the tissue may suggest chat an indirect approach should be
performed instead.

[f the inidal impression suggests an indirect approach, but
as the nssue 1s positioned into its poing of freedom there is no
palpatory sense that the tissues are responding to the treatment
method, the operator may need to use a direct approach, or at
least recheck the diagnosis and/or the original positioning of the
patient. The choice berween direct and indirect approaches is an
important one: indirecr approaches are, by their nature, gentler
than direct approaches. Since the activating force for the treat-
ment comes from within the patient, it is vircually impossible to
give a treatment in excess of the tolerance ot the tissue, or the
parient as a whole. However. since they require internal forces to
F,L‘]]L'I'Li(L' l}]l_' Ll]ur;qul[iL‘ response, sometimes the sickest p;l[i\'nli
are unable to generate enough force to accomplish the desired
effect from an indircct method and a direct method echnique
will be the more :1p|ﬁsc\pri;t{u and ettective one to use.

If the findings on structural examinadon do not inidally sug-
gest a physiologic treatment plan, treatment to arbitrarily reduce
somatic dystunction showld nas be initiated. [tis Far wiser to repeat
the examination over the course of the illness, obtaining added
clues as o the relation between the osteopathic findings and the
pathophysiology of the disease process. [t stands to reason thar

those somatic dysfunctions involved in the discase will change



as the disease progresses, either improving or getting worse with
the patient’s condition. Once a better understanding ot the re-
lattonship between the somatie dysfunciion and disease process
is achieved. a physiologic treatment plan to assist that patient’s

recovery from their discase will be apparent, and may be initared.

Segmental Facilitation

A viscerosomaric refex is pl'l‘»dLJu'Ll when nociceptor input from
infamed viscera reaches a level grear enough to produce facilita-
tion of the interneurons of the spinal cord on which they con-
verge. Spread of the impulses within the facilitated cord segment
ta volve the somatic neurons and the resulting muscle spasm
produces a palpable, seemental somadic dystuncrion, which, in
turn, stimulates somatic nociceprors. This somatic nociceptive
input converges on the same spinal cord segment and involves
the interneurons of the orginal visceral input, creating a posi-
tive feedback Joop which further increases the reflex ourput o
segmentally related viscera and soma. The goal of osteopathic
rreatment is to remove the added somatic inpur. reduce the over-
all firing of the segmental inrerneurons, and remove the poten-
tally devastating, self-perpetuarting effects of a positive feedback
loop. There is no definitive technique for reducing segmental fa-
cilitation; any procedure that normalizes the somatic tissues and
reduces the nociceptive input will work. Treatment is based on
the condition and responsiveness of che patient. However, sev-
eral guidelines should be tollowed when designing a trearment
program to reduce segmental facilitation. The remainder of this
chaprer presents these guidelines and presents manipulative treat-
ment techniques that have been found useful in treating patients
with acute segmental facilitation.

Nociception

Viscerosomatic and somatovisceral reflexes are initiated through
pain-carrving fibers. Rapid movements ac the verrebral unit, and
of course painful maneuvers, have been shown to create a sympa-
thetic motor outburst from the related and also distanc facilitared
spinal cord segments. Pain experienced at the segment will cre-
ate further facilitation. Vigorous or painful procedures should be
avoided when treating to reduce segmenral facilitation, espectally

1N acurte sitwations,

Order of Treatment

Neurons in facilitated segments have a low threshold and ofien

fire off, even to signals passing through the spinal cord from ather

regions. Trearment of the facilitated arcas firs will help prevent

these segments from excessively firing impulses to thejr related
viscera In response to treatment given in another region. Ex-
tremely reactive segments may actually require several trearments
before other body areas can be effectively treated, although this
is unusual. Gente, deliberate procedures used throughour the
entire treatment will minimize this effect.

Frequency of Treatment

Facilitated segments are often the result of acuce visceral processes.
The underlying discase will reproduce facilitation at the segments,

often quite rapidly. Frequent treatment. even more than once
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daily, is indicared. As the process improves, treatment frequency

may be decreased.

Articular Tissues

Although the most obvious signs of acute segmental facilitation
are found 1n the soft tissues, remember thar treaument is directed
to those tissues sending somatic nociceptive information back
into the spinal cord. Muscle has a low concentration of naoci-
ceptors, whereas a joint capsule has the second highest, next to
the skin. Trearment directed roward articular tissues may have a
greater cffect on the segmental facilitation than soft tissue tech-

niques, such as myvotagcial releases or counterstrain. The tech

niques presented will all be directed toward the tension in artic-

ular segments.

Skeletal/Fascial Relations

Iraditional focus has been on the areas immediarely surrounding
the sympartheric chain ganglia as these have an increased clinical
importance in the treatment of segmental facilication, Patriquin
suggests an effect {1]‘IFL'\]1:|I'.H[1I'_‘.' maotion on the functioning of the
chain ganglia (4). Kuchera and Kuchera discuss the fascial rela-
tion of the ganglia with the rib head (25). Johnston also focuses
on the costovertebral junction in his discussion of the diagnosis
of viscerosomaric reflexes (7). Surherland discusses the relation-
ship berween anterior verrebral ligamentous and fascial tension
and autonomic function (32). Although the known physiology
of reflex phenomena focus on the nocicepror input as the cause
‘val motor

of segmental facilitation, and both somarcic and vise
(via the chain ganglial as the effects, one cannot deny the im-
proved clinical response when the application of manipulative
treatment is direeted more specifically to the somatic dystfunctions
and puaraspinal fascial and ligamentous tissues in the anatomic lo-
cation of the chain ganglia related o the patient’s visceral dystunc-
tion. The sacral plexus lies antertor to the sacrum. The lumbar
chain ganglia lie anterior 1o the bodies of rhe lumbar vertebrae,
medial to the edge of psoas. The thoracic chain ganglia lie ante-
rior to the heads of the ribs, The cervical ganglia lie anterior to

the cervical transverse processes.

SPECIFIC MANIPULATIVE TREATMENT
TECHNIQUES

All of the techniques described here are dircct method; they en-
gage a restrictive barrier and involve the application of an activar-
ing force. They are especially applicable in the hospital patient.
and may be used 1o produce a wide variery of physiologic eftects.
Force should always be introduced gradually, with atrention o
the patient and o the patient’s response, and maintained at the
level thar matches or balances the resistance ar tension fele in che
[1SS11Es.

Indirect method techniques may also be used in the trear-
ment of acure segmental facilitation, and should be considered
especially in patients whose tissues are sensitive or reactive to the
application of outside forces. Indirect technique, on the other
hand, will not always work, because the acutely ill padient may

not be able w generare the inherent forees necessary to aftect a

goad response o the treatment process,
£
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Paravertebral Ganglia Techniques
Direct Rib Release

Position

I. The patient is supine. The operator is scated ar the side of the
patient,

2. One hand of the physician identifies a single rib to be treated.
The other hand extends under the patient o the spinous pro-
cess and identifies the two segments with which a tvpical rib

articulates. This is most casily done by genty springing the

rib medially while monitoring at the spinous process.
3. Contact the two vertebrae at the spinous processes and simul-
tancously carry the rib and two vertebrae laterally. This will

disengaee the costovertebral articulation,

First Rib/Stellate Ganglion Technique

I'he stellare ganglia sit just anterior 1o the heads of the first

tibs.

Position

[. The patient is supine. The operator is seared or standing ac
the head of the bed.

2. The physician contaces the posterior aspects of the first ribs ac
the angle with the thumbs of each hand.

3. The physician simultaneously applies gende lateral traction to
both ribs, gradually increasing unal the raction force is equal
to the resistance tound in the tissues.

4, Traction is held at this level until release is fele.

Suboccipital Decompression

I'he superior cervical ganglion and vagus nerve are related 1o the

occipital-atlantal and suboccipital tissues.

Position
I. The patient is supine. The operator scared ac the head of the
bed.

b

. The physician places the fingerpads in the patiends suboccip-
ital sulcus (groove) on both sides.
3. The physician carries their elbows medially, placing lateral
traction on the suboccipital tissues.
4. The physician simultaneously places gentle waction on the
occiput. The torce of the physician’s traction matches the re-

sistance of the tissues.

4

. This position is held until release of both sides is felt.

Lumbar Ganglia Technique

Position
L. T

|
2. The physician makes a fist with the fingers of the ce

1e patient is supine with their arms crossed over the chest,

1e operator is seated at the side of the patient.

vhalad

hand, leaving the thumb extended.

3. The physician slides that hand under the patient’s upper lum-

bar spine, firting the lumbar spinous processes in the de-

pression between the distal pha

hand.

he physician applics a gentle superior lift with che cephalad

anees and the base of the

I

wnd, the knuckles and base of the hand maintaining even
pressure on the |'t‘.‘~.pu'1i'\'.'(- [FANSVETSE Processes.

5. With the caudad hand on the partient’s elbows, the physician
uses downward pressure into the bed (or trearment rable) o
closely control the lift of the fingers, balancing the lifr ro the
resistance telo in the dssues.

6. This posidoning is held uneil release is felt.

Sacral Plexus Technigues

Sacroiliac Decompression

Position

I. The padient ts supine. The operator is scared ac che side of the
patient.

2. The p]l‘_\'\[L"th contacts the medial aspedct of the pn\[u.ricu supe-
rior iliac spine and associated medial ilium with the fingerpads
of one or both hands.

3. The physician leans back, with the arms as straight as possible
to create the traction with their shoulders and trunk, rather
than with the forearms.

4. The physician’s traction equally matches the resistance thar is
p;?]p&tcd.

5. The physician holds untl yielding or release is felt.

6. This process is repeated on the other side.

Sacral Technique
Position
1. The patient is supine with the arms crossed over the chest

['he operator is seated at the side of the patient.

[\e]

. The physician contacts the sacrum in the midline, with the

caudad hand on the interior lateral angle near the sacral apex
and the cephalad hand on the sacral base above the level of S2.
Alrernately, the physician may use only one hand and spread
the fingers so that some rest above and the others rest below
the S2 sacral vertebra,

3. The physician’s fingers, contacting the patient’s sacrum, are
gendy lifted anteriorly. The physician’s arms are resting on the
bed or table top and the degree of lift is controlled by applying
downward pressure on the elbows and upward pressure with
the fingers.

4. This position of lift is held unul a vielding or release is
felr,

Collateral (Prevertebral) Ganglia Inhibition
Techniques

Abdominal Ganglia Inhibition
['he celiac and the superior mesenteric and inferior mesenteric

canglia may be treated by the same method, altering the hand

pc;a‘iricm on the abdomen for the different ge?l‘.u“\!- The celiac



area is below the xiphoid, the inferior mesenteric just above the

umbilicus, and the superior mesenteric halfway between.”

Position
I. The patient is supine. The operaror stands at the side of the
parient.

2. The physician’s fingerpads of one or both hands are lined up
along the patient’s midabdominal line, contacting the skin
over the collateral ganglion that is to be inhibited.”

3. The physician .app]ic\ a gentle, downward pressure uneil cthe
resistance of the underlving rissues is felt and ity resistance 1
matched

4. This pressure is held until a softening or release 1s felt.

Cervical Ganglia Inhibition

Although the cervical ganglia are situated more like the collateral
(paravertebral) ganglia, the cervical ganglia function more like
prevertebral ganglia, having their spinal origin in the thoracic
spinal cord.

Position

1. The patient is supine. The eperator is scated at the head of

the bed or table.

2. The physician’s hngerpads contact the ardcular pillars of the
patient’s cervical spine on both sides.

3. The physician gently lifts the finger contacts inan anterior and
superior direction until articular (not soft tissue) resistance is
perceived and matches the degree of lift.

4. This amount of lift is held until release is sensed.

Thoracic Region Techniques

I'he treatments described here are designed to increase thoracic

compliance and excursion. Choice of method in clinjcal situa

rions will depend primarily on the condition and tolerance of

the patient. One will be confronted with patients limited o the
supine position, such as the postoperative thoracotomy patient,
and those limited to sitting, such as the padent with COPD.
Adaprability in applving treatment techniques is a key to giving
an effective treatment. Appropriate caution must alwavs be ex-

ercised when working with acutely ill patients. Auronomic and

lymphatic considerations should also be applied to the thorax.
Ihey are described elsewhere in the chaprer.

Seated Techniques

In acute respiratory illness, the patient is sometimes unable to
lie down for treatment. Seated technigues are pacticularly useful
in these situations. All procedures described may be done very
gently or more foreefully depending on the particulars of the case,
Care must always be exercised when using force in an acutely ifl
}-.mpir.}li/cd patient.

I'his technique should not be artempreed in the postoperative patient with
a midline abdominal incision.

- Treatment of the Acusely Il Hospiralized Patient

1137

Translation of the Spine

Since the heads of ribs two through ten articulate wich a vertebral
unit, rather than a single vertebral segment, the motion of the
thoracic spine is intimately involved with rib motion and thoracic

compliance.

Position
1. The patient is seated. The operator stands at the lefr side of

the patient.

~

2. The patient’s left hand is placed on the right shoulder.

[OV]

I'he physician places their left hand over the patient’s hand
and right shoulder while allowing the lefr axilla to rese lightly
on the parient’s left shoulder for patient control.

4. The physician’s right palm is placed over the patient’s left
paravertebral tissues near the T10-12 region.

5. The ph_\'«iLi;m simultaneously leans on the patiend’s left shoul-
der and places a right lateral translatory foree on the spine via
the lett axillary and right hand conracts.

6. The physician moves the hand contact and the apex of the

translation superiorly and the right lateral translatory foree o

the spine is repeared until the entire hemithorax is mobilized.

A focused effort may be placed on the region with the greatest

restriction.

The physician then moves to the patients right side, posj-

tions of the patient’s arms and the physician’s arms and hands

are reversed and the other side of the thorax is treated with
cranslation to the lefr,

Note: This mobilization by spinal translation can also be car-

ried into the lumbar region of the body.

Roration and Rib Raising

Position

L. The patient is scated. The operator stands ac the Jeft side of
the padent.

Y

. The patients left hand is placed on the right shoulder.

3. The physician places their lefr hand over the patient’s hand

and right shoulder while allowing their left axilla to rest
lightly on the patienr’s left shoulder for control of the
patient.

4. The physician’s right palm is placed over the patient’s lower
right rib cage with the thenar eminence in the arca of the tenth
rib angle.

5. The physician simultancously produces a right anterolat

eral trans
lefr.

6. The right hand contact with the patient’s right rib angles

atory force as the partient’s body is rotated o the

is moved superjorly and the right anterolateral translatory
force and left rotation of the spine is repeated until the entire
hemithorax is mobilized. A focused effort may be placed on
the region with the greatest restriction.

[he physician then moves to the patient’s right side, positions
of the patient’s arms and the physician’s arms and hands are

reversed and the lefr side of the thorax is treared in a similar

manner.
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Rib Raising

Position

I. The patient is seated with arms crossed in front of the chest.
[he operator stands facing the patient.

2. The patient’s arms are supported on the physician’s chest and
the physician’s hands reach around the paticat to contact the
patient’s rib angles on both sides.

3. The physician leans so that gentle extension of the P\l[ICHf_\.\

thoracic spine occurs and simultaneously carries the contact
with the parient’s ribs, anteriorly and superiorly.

4. The physician’s hand contacts with the patient’s rib angles
superiorly and/or interiorly and the procedure is repeated until
all of the patiend’s ribs have been raised. A focused effort may be

placed on any region that that exhibits the greatest restriction.

Supine Techniques

Mobilizing the Ribs

Uhis i rib raising coordinated with padent respiration., 1f the
patient cannot lic complerely flat, these procedures may be per-
tormed by elevating the head of the bed or emergency room
stretcher to a more comfortable angle. These techniques are useful
in the acute asthmatic patient, who reacts with further increased
difficulty in breathing, even when very light pressure is applied 1o
the rib cage. These techniques may be adapred to both pump and
bucket handle madon. {tis best wo 1101;'1\\. in the area of greatest
rib restriction and continue up andfor down the entire thorax

untl all ribs are weated. By coordimarn

¢ the procedure o the
patient’s respiratory thythm, you can avoid any challenge ro the
patient’s breathing. Used in this way, any of these treatment tech-
niques will immediately lessen the patient’s work of breathing,
and can be used even in patients with the most acute respiratory

i,‘.l'l}i.\l"._'ln\.

Direct Method
Bucket Handle Ribs

['his rC'£'|1|1ic]L|\; 1s most usetul tor lower rib restrictions.

Position

. The paticntis supine. The aperator is at the side ot the able,
facing the patient.

2. The physician’s fingerpads of the cephalad hand contacts rib
angles posteriorly and the fingerpads of the caudad hand con-
tact costochondral juncrion on the same side. The thumbs
make a broad contace with rib shafts across midaxillar
line.

3. The physician monitors cthe patient’s breathing wirh light fin-
ger contact until the patient’s breathing rhythm is tamiliar,

i. Then. as che patienr begins to inhale. the physician’s hands
tuen i the same divection, moving both thumbs cephalad,
exaggerating che inhalaton motion of the bucket handle-rype

]'”\\_

4%

As the partient begins to exhale, the physician’s hands also turn
in the opposite direction to exaggerare the exhalation motion

of these ribs.

Noge: The entire hand and palm should be in contact with the

rib cage to broaden surface arca of contact.

Pump Handle Ribs
Position
1. The patient is supine. The operator is seated ac side of the

table, facing the patient.

[\

. The physician’s fingerpads of the cephalad hand contaces a

pump handle rib posteriorly at its rib angle.

L

3. The physician’s caudad hand contacts the same rib anteriorly

with its f]n;crp.ul\ across the rib’s costochondral juncrion
The palm of this hand is lifted to avoid the breast of a female
}].I[jL'[‘][.

t. The physician monitors the patient’s breathing with light hn-
gor contact until the thythm of the patients breathing is fa-

miliar.

N

As the patient begins inhalation, the physictan’s caudal fn-

gerpad contacts move superiorly while the fingerp

tacts of the cephalad hand simultaneously move inferiorly
to exaggerate the inhalation motion of the pump handle

rib.

>. As the patient begins exhalation, there is reversal of the physi

cian’s hand movements o exaggerate the exhalation motion

of the pump handle rib.

Indirect Method Treatment
Rib Raising
I'his method is described here for a single rib dysfuncrion, al-

though it may be applied 10 a group of ribs.

Position
[. The patient is supine. The operator is at the side of the bed

or table, facing the patient,

]

rs of the

2. The fingerpads of the index and/or middle fis

physician’s cephalad hand contact the restricrec

;|]. DOSTET-
OrlY across is .1;15|L'.

-

I'he physicians index and/or middle fingers of the caud
} g
hand contacr the same rib anteriorly across che patient’s cos-
|
rochondral juncrion.
4. T'he physician’s thumb pads should contact the shafr of thar
Pl |

rib at its midaxillary line for added conteol

ation 1s I'I'ltlll'il-‘la"i as

S

[he patients inhaladon and exha

the physician gently encourages the rib to move in the

direction of its freedom. This s c to the point
of ligamentous balance (point of greatest ease) and held

there.

6. Adjustments in cephalad/caudad, anrerior/posterior, and trac-
tion/compression may need to be carried out by passive mo-
ton testing and added to bring abour the best balanced posi-

tioning ot the rib.

g the patient to

Respiratory cooperation may be added by as

hold their breath in the direction associared with the
|1'L'L'L}l}lﬂ.

8. The positioning is held in ligamenrtous balance undl release is
telr.



9. The rib motion is reevaluated dlu‘ing active inhalation and
exhalarion.

Sternal Mobilization

The mediastinal fascia s continnons with the fibrous pericardinm
of the heart and central tendon of the diaphragm. The fibrous peri-
cardium of the heart is attached to the sternion via the superior and
fnferior _\m;';fr{,w:'x'[';r.re'fr}-(f ligamenes. A sternal release may be used

to mobilize this important fascial mechanism.

Position
I. The patient is supine. The operator is scated at the head of

the table.

2. The physicians caudad hand contacts the sternum and
manubrium and the palm of their chhﬂl.id hand is placed pos-
teriorly across the patient’s spinous processes, approximately
in the T1-6 region,

3. The physicians sternal contact moves the patient’s sternum

through its six motions—superior, inferior, lateral to the
right, lateral to the left, clockwise roration, and counterclock-
wise rotation—derermining its directions of restriction in
motion.

4. The hand of the physician’s spinal contact will always be
moved in rthe direction that is opposite to the sternal restric-

tions.

i

As the patient continues to breathe normally, cach sternal
preference is held ar its motion barrier until release accurs.
Rather than doing cach motion separately. che sterpal re-
strictions can be taken to their restrictive barrier and cach
“stacked upon the ather” and the composite held untl release
OCCUTS,

Note: This can also be performed as an indirect method tech-
nique. To do this, the sternal motions are stacked. or each is
separately carried to the point of ligamentous balance and held at
that balance while intrinsic forces release the dystuncrion. Respi-
ratory force can be added ro hasten release by having the patient
hold their breath in the phase that produces the mostligamenrtous
relaxation.

Abdominal Treatment Techniques

['he abdomen follows the principle thar the shape of a container
will affect the funcrion of its contents. The abdomen has a rookh a
floor, and anterior and posterior walls. The diaphragm is the roof
of the abdomen; the liver, spleen, and supporting mesenteries are

suspended from it. The pelvic diaphragm is the floor. It supports

the abdominal and pelvic viscera, along with the shelf creared as
the posterior abdominal wall crosses the pelvicbrim. The iliopsoas
and quadratus lumborum make up the posterior abdominal wall,
['he insertion of iliopsoas on the lesser rochanter of the femur
involves the hip in abdominal and pelvic function. The afore-
mendoned structures are usually treated betore directly treating
viscera. The autonomic relationships and lymphatic drainage of

the abdomen and pelvis should also be considered.

. Treatment of the Acurely Il Haspitalized Paticnt
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Direct Hip Release
Position
I. The patient is supine. The operator is at the side of the rable

on the side of the leg to be treated.

3]

. The physician’s cephalad hand contacts the patient’s hip be-
hind the greater trochanter for monitoring,

3. The physician’s caudad hand holds the leg so it can be ma-
neuvered.

4. The physician’s caudad hand induces abduction/adduction

and, internal/excernal raration to find the point of halanced

tension of the hip joint,

wn

While monitaring with the cephalad hand, the physician’s

caudad hand places the patient’s ankle into the axilla to control

the partient’s leg p::.\'.irinh. The caudad hand then moves up o

or above the knee to create a fulerum,

6. The distal part of the patient’s extremity is taken medially o
create lateral wacton at the temoral head and held in that
position.

7. When lateral release is felt, the physician applies inferior trac-

tion on the patient’s leg and holds that until another release is

telr.

Pelvic Diaphragm Release
Position (Fig. 71.6)

1. The patient is in the lateral recumbent position with the legs
and knees flexed. The operator stands behind patient. This
may also be done with the patient in the supine position with
the operator standing by the patient on the side thar is to be
treated. The operator should explain the procedure to the patient
and that a contact will be made near aw mtimate area before
proceeding.

2. The extended fingers of the physician’s caudad hand contacr
the ischial tuberosity of the patient on the side up oft the table.
The fingers are then moved at a point thar is just medial and
slightly caudad to the wberosity; the fingerpads may stay in
contact with the medial aspect of the tuberosity.

3. The physician’s hingertips and rigid hngers are then gently
but fipmly advanced, medial to the sacrotuberous ligaments,
into the jschiorectal fossa until the resistance of the pelvic
diaphragm (on that side) is initially palpated.

4. At that point the excursion of the pelvie diaphragm is moni-
tored dm'ingg the p:}riunt'.\; respiratory efforts,

5. Then the fingers are held at the point of tissue tension (a0t
lifted to produce more tension). They simply resist the down-
ward movement of the pelvic diaphragm rhat occurs as the
patient inhales slowly and deeply.

6. The physician’s fingers follow the pelvic diaphragmatic tension
cephalad as che patient exhales slowly and completely.

7. Steps 5 and 6 are repeated until the maximal amount of di-
aphragmadic lift (muscular tension release) has occurred.

(7]

The patient is turned to the opposite lateral recumbent po-
sition. With the physician behind the patienr, the other
half of the pelvic diaphragm is released in a similar

manner.
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Posterior Abdominal Diaphragmatic Releases

Releasing the Lumbar Spine/Crura

Position

1. The patient is supine and the operator is at the side of the
table facing the patient,

2. The physician evaluates T12 w L3 for somatic dystunction or
increased l\;JJ..l:;[‘.in;tl ussue tension,

3. The physician then contacts the spinous processes on either
side of the vertebral unit that has somatic dvstuncuon.

4. The vertebral unit is moved in directions chat exa s
reedom of moton—flexion/extension, rotation, and right or
lefr side I.‘s"lnl-llh_".

5. These directions of freedom may be individually held ac their

point of igamentous balance or each direction of motion pref-
erence might be stacked, one-upon-the other, and released.
Release oceurs as the tissues are held ar cheir point of ligamen-
tous balance.

Respiratory effort of the patient may be added o hasten the
release. This is performed by asking the patienr ro hold cheir
breath in the respiratory evele that is sensed to be accompanied

|)\ i b '-_UL'.-]IL_"\[ I'i'l;i.\.l[ll”] of I}lL' Lissues,

Releasing the 12th Ribs/Arcuate Ligaments
Position

1.

)

[ 'he [‘-.II_iL'rll is aupinc. Ti‘lw(]}\c|\|[u| is at the side of che patient
to be treated,

The physician contacts the patients 12th rib near mid-shatr.
Note: Doubling the finger contact may provide better control.
Remember, the 12th rib does not have a b angle.

The physician applies traction o the 12th rib in a direc

tion berween horizonwal and the direction \)[- the ](_ﬂ'lsf axis

1 12th ribs settle on the composite direction that maxi-
mizes the perception of “tension in the lumbocostal arches!”
matching the traction force with resistance tound in
LISSLILCS.

[he rib is held in this position of traction unul release 1s felu.
['his IMay OCCUr as a L[mn_l_'_u i]l the :urllg_" axis of L]lL' ]'”1 I\i(]l{.'l'
than just a simple decompression.

[he |‘|I_'-.Hlll_i.|ll walks to the other side of the patient and the
|

technique is repeated for the other 12th rib.

Anterolateral Abdominal Diaphragm Releases
Position

1.

J1

[he padent s scared. The operator stands behind patient.

['he physician reaches around the patient and contacts the soft
P13 I

tissues just below the costal margin (chondral masses) with the

fingerpads of both hands.

[he patient is asked to slouch as the physician supports the

paticnts back with cheir chest. This allows the physician’s

I]ngcrs to advance medially and superiorly around the costal

margin.

['he exeursion of the abdominal diaphragm during respiration

1s monitored.

[he physician’s finger placements gently resist the downward

motion of the diaphragm as the parient inhales and follows

wttons tn Palpatory Digenosis and Manipuk

6.

~

freatient

the diaphragm superiorly as the patient exhales. Nowe: Do nor
push wpward against the diapbragm.

St'cp 5 1s repeated, as the patient continues to take slow, deep
breaths, until a release 1s telt.

. The fingersof the physictan’s hands are then moved medially o

laterally until the entire anterolateral surface of the diaphragm

as been treated.

Abdominal Lifts

A
si

A"

attempted undl palpatory skill and a

bdominal lifts provide a safe, simple means of addressing pro-

s and congesdon of the abdominal viscera and 1ts mese ies
{ore \]n‘.:_‘if]\ treatment IL;\_'|1T1!L||;L-- for the viscera should nor be

natomic familiaricty of the

abdomen has been studied and achieved.

Position

1. The parient is supine with the knees bent to 90
i

g

AN

S

6.

by che physician’s finger contaces and

Also, respiratory force may accentuate and hasten the re

the feer are Har on the rable. The physician stands at
of the patient chat s to be treated.

The physician conraces the lower lett quadrant of the abdomer
just superior to the inguinal ligament and gendy inserts the
hngerpads into the patiends abdomen.

The physician then genty lifts the patient’s abdominal con

right upper quadrant antil slight

tents obliquely roward
tension is palpable.

The tissues are then held in this position until a release is f
and the contents can be moved slightly further toward the
patient’s right upper quadrant. Note: The physician should be
attentive so that the lift occurs to the internal organs and char
they are not just lifting the anterior abdominal wall.

Steps 3 and 4 are repeated undl the padent’s maximal release
has been accomplished.

For the right lower quadrant, repeat steps 1-5, lifting verrically

Lo .Hdh [ll(_' .’"-’\(-"’){i-’." Lpper LlLJild rant.

Note: A minor vibration may be transmitted to the abdomen

be substitured tor th

g

lift. Respiratory force is instituted by asking the patient o rake a

p
l]

atient has to take the breath, the physician will notice a

artial brearh in and hold ic until chey have to breathe. Just as the

of the tissues.

Lymph Mobilization

Stimulating the Movement of Lymph

Osteopathic treatment ro enhance lymph How 1s deseribed

W

here in this text. In dhis chapter, the concepe of interstitial Huid

Auctuation was introduced in relation to lymph formation and

How. Techniques o stimulate the formation of lymp
pr e i]\|&_: were l.'.ui_“"lt |1_\ Anne Wales, DO, and will be
here as an addition to 1
tory mechanism, as well as any areas of restriction along th
of drainage should be treated before stimulating t

1 using this

presented

108¢ pr\:\.;:nlc«i in '|mp|u 70. The respira-

C COLCSS

¢ tormarion

.l‘ulii IMovement \J.r.. ._\'l.‘lpll.

Osteopathic treatment designed o stimulate formation and

movement of ]'\'111}1}1 Is based on an understanding of the



physiology and mechanies of lymph formation and propulsion.
A limiting factor in lvmphatic draipage is the movement of Huid
from the interstitium jnto the initial lvmphatic vessels. This is
the formation of lyvmph. There are no inherent hydrostatic or
osmotic gradients wo drive this process. Fluid fluctuation and
rhythmic movement in the immediate environment of the initial
lvmphatic vessels forms lymph. These actions form the physio-
lagic basis for most of the following lymphatic techniques. Suc-
cessful trearment depends upon creating a rhythmic Huctuation
of extracellular fluid. This movement of Huid can be palpated
and monitored from the hand contacr on the patient, and must
be differentiated from the tissue movements monitored during
treatment on the musculoskeleral tissues. The movement of the
body's Huids in response to the rreatment iy the key.

Propulsion of |_\'mp|1 is dependent on several factors, Stretch

receprors located in the distal end of lympharic vessels, responsive

to the formation of lvmph, begins the peristaltic contraction of

smooth muscle in the wall of the lymph vessels. The thin and

pliable lymphatic vessels are also responsive to external pressures,

such as skeletal muscle contraction in muscle adjacent to the
vessel. The relative importance of these facrors differs in different

dreds.

Lateral Fluctuation at the Knee

Position

1. The patient is supine. The physician stands at the side of the
patient to be treated.

2. The physician flexes the patient’s knee to 90 degrees and the
}-.-Ip o 45 dc:gl‘cu.\; the [,};LL]UI]L';\ 1-(1[11' is ['('.\ril‘.g H.‘lt on che table.

3. The physician’s caudad hand gently holds the dorsum of the
patient’s foot and ankle.

4. The ph_‘»'s[n;im{\ cephalad hand rests on top of the patients

knee.

(V4§

The physician genty moves the patient’s leg medially and
laterally at the knee to find the position of grearest case.

6. At that point of ligamentous balance, a small medial, Tateral
excursion s initiated and mainrained.

Lateral Fluctuation at the Forearm

Position

I. The patient is seated. The physician sits facing che patient.

2. The physician grasps the hand of the patient on the affected
side as if to make a handshake.

3. The physician’s other hand supports the patient’s elbow, keep-
ing it at 90 {.1u:h_'|1'ucm

4. The patient’s forearm is supinated and pronated to hind the
point of greatest ease.

5. From this point of ligamentous balance, a gentle, rhythmic

pronation/supination excursion is initiated 1o Hucruate fuid

Abdominal Lymph Stimulation

The abdominal lvmpharics reside in the mesenterjes of the ab-

domen. Dr. W.G. Sutherland described the use of a transmiteed

74 Treatment of the Acutely Il Hospitalized Patient 1141

vibration to stimulate the movement of abdominal and thoracic
|_\'1nph. I'he L‘m':l of L]lc \'i|1|';’l[it]['| 15 TO ljs'udllu_' 4 wave |i'.--\'\' l|'1:z{
produced by a pebble landing in the center of a pond. The trans-
mitted vibration to the abdomen will also act to lift the mesenter-
ies in a very gende manner. This can be vseful in acure situations.
such as the immediate postoperative period. These specific tech-
niques were demonstrated by Dr. Wales and are based on this

concepr.,

Position
1. The patient is supine with knees benr to relay the abdominal

wall. The physician stands ar the right side of the patient.

2. Physician contaces the patiends left lower abdomen just su-
perior to the inguinal ligament, placing one hand over the
other,

3. The tissues are gently lifted superomedially until the first sense

of resistance is [Hl][?;ll?lc,

4. Auransmitted vibration is directed toward the cisterna chyle—a
point that would be approximately posterior to halfway be-
rween the xiphoid process and the umbilicus, slightly o the
right of center. This point will be approximately perpendicular

to the suspension of the mesentery of the descending colon.

wil

A palpatory sense of decongestion or lift of the mesenreries

indicates successful rrearment.

6. The physician walks to the leftside of the patient and contacts
the right lower abdomen in the same manner and steps 3

through 5 are repeated for the right side of the patent.

Thoracic Duct Technique

Dr. Sutherland likened the thoracic duct to a siphon, indicating
a functional significance to the turn located ar its superior end,
that allows it ro drain downward into the superior aspect of the
subclavian vein. The thoracic duce may be stimulated with a

transmitted vibratiop at its proximal and distal ends.

Position

1. The patient is supine and the physician stands at the |'|15hr side
of the patient.

2. The physician conraces the patient’s abdomen just below the
costal margin and to the right of center, in the area overly-
ing the cisterna chyle. Use the contact of one-hand-over-the-
other- hand.

3. The ph_\'sici:m induces a transmirted vibration directed roward

the cisterna chyle.

N

Then the physician contaces the left axilla at the second or

third intercostal space, near the midelavicular line, using the

one-hand-over-the-other-hand contact.

S. The physician transmits a vibration of tissues direcred poste-
riorly and slightly laterally.

6. A perceived change in the quality of the deep tissues or a

sense of l_i(‘L'.U[N;L'ﬁi(]]l may become apparent as the treatment

p roc t‘{'kl‘\.
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CONCLUSION

I'he osteopathic trearment of the acutely dl hospialized patient

is designed to support and enhance the underlying physiology

ot a patient as they recover from an illness or other severe suress.

Care must be taken to insure that the treatment is appropriate

and within the physical capabilities of the patient to respond

intervention may be mdicared

appropriately. Speci:

unusual and challenging cases, but many cases can be treared ef-
fectively by osteopathic physiciang, residents, and students if the
principles described in this chaprer are followed. The structural
examination hndings, along with knowledge of the pathophys
iology of the disease process and mdividual patient’s condition,
are combined 1o form a unique trearment plan for each paticnt,

at cach wisir.
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