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Abstract
The global burden of neurologic disorders is a leading cause of disability
and death worldwide and has increased the demand for treatments and
rehabilitation. Our proposed integrated osteopathic-neurologic exami-
nation (ONE) provides the physician with expanded diagnostic and
point-of-care treatment modalities while allowing the physician to make
a more tangible effect in patient care. By incorporating the osteopathic
structural somatic examinationwith the complete neurologic evaluation,
somatic dysfunction, occurring as a consequence or independent of
neurologic injury, can be identified and treated using osteopathic ma-
nipulative techniques at time of visit. Using the proposed integrated
examination, the physician can determine the interplay between struc-
tural and neurologic findings to identify patterns of change that coincide withmore specific diagnoses
and the chronicity of a condition. Tangible benefits from the ONE approach translate to more
accurate clinical assessment and enhanced patient and physician satisfaction.

Recognizing all medical problems do not have a pharmacologic or surgical remedy, a safer structural
remedy may provide symptom relief. We propose the osteopathic-neurologic examination (ONE)
approach, which provides enhanced overall patient care by incorporating osteopathic structural ex-
amination elements with the complete neurologic examination to assess somatic dysfunction. Somatic
dysfunction is defined as impairment or altered function of related body structural components char-
acterized by changes in tissue texture, symmetry, motion, and tenderness specific to injury duration.1

Our intent is not to overstate the ONE approach, rather to fundamentally broaden clinical neu-
rologic training and practice to include evaluation of somatic dysfunction.1 The global systematic
analysis of 2016 identified a rising burden of neurologic disease despite increased efforts to prevent
and slow their progression.2 Misdiagnosis, underdiagnosis, and over or inappropriate treatment of
neurologic symptoms, including pain, increase the disease burden. Osteopathic manipulative
treatment (OMT) at the point of care offers distinctive therapeutic relief by improving quality of life,
decreasing length of hospitalizations, and complementing treatment plans.3-5

The ONE approach involves obtaining a comprehensive history and performing a complete or
focused neurologic examination with a focused osteopathic structural examination, then tailoring
OMT tomaximize both effectiveness and safety. The osteopathic structural examination assesses for
tenderness, asymmetry, range ofmotion (ROM), and tissue texture (TART) changes. Abnormalities
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thereof indicate not onlypresence of somatic dysfunction, but also
indicate presence of somatic dysfunction, distinguishes acute from
chronic changes, and can be performed by uninitiated physicians
with additional training. The primary focus of this article was the
biomechanical-structural and neurologic aspects of patient care.
Utilization of the ONE approach may enable physicians to make
more tangible effect on patient care.

Step 1: Physical Examination and
Osteopathic Screening
Osteopathic Screening Examination
An osteopathic structural somatic examination directs attention to
altered structural elements that correlatewith andmay induce gross
symptoms and related functional disability. Screening focuses on 3
objective TART elements: tissue texture abnormalities, disparate
asymmetry, and tissue restrictions that require a developed level of
palpatory skills. Tenderness is a subjective finding that can only be
determined from appropriate communication with the patient.
These objective palpatory findings may correlate with both motor
and sensory changes and extend beyond findings from the tradi-
tional neurologic examination.6

TART: Tenderness and Texture Changes
Palpatory changes are used to verify the patient’s complaint and
identify dysfunction not discernible by other means. Tender-
ness and changes in tissue texture present with predictable
findings dependent on the chronicity of the dysfunction. Dif-
ferences in presentation allow the physician to determine
whether the dysfunction is acute or chronic (Table 1). Acute
injuries incite TART changes, such as postinjury guarding,
which are meant to result in tissue healing. However, excessive
modification within the neural circuitry evoked by nociception
and altered proprioception involved in injury and healing
processes can result in pathologic changes and chronic pain
patterns. Because patients are exposed to chronic dysfunction
for greater lengths of time, peripheral and central neural sen-
sitization mechanisms are continually stressed, resulting in
more difficult reversal of the dysfunction and additional phys-
iologic changes including brain reorganization and psychoso-
cial consequences.6 Although acute and chronic changes can be
defined by specified lengths of time, physical findings are more
accurate and appropriate to determine the palpatory findings
correlating with acuity and chronicity. Accurate identification
can further guide differential diagnosis and osteopathic treat-
ment. Acute dysfunctions should be treated with more gentle
treatment techniques to avoid adverse tissue reactions. Alter-
natively, chronic dysfunctions should be treated with modali-
ties that directly address the dysfunction and compensatory
changes that have developed.6

TART: Asymmetry and Restricted Motion
Restriction, “a resistance or impediment to movement,” can be
categorized by the tissue or structure primarily responsible for
regional dysfunction, including articular joints, muscles, liga-
ments, and fascia.6 Restriction frequently results in an asymmetric

alteration of morphologic, positional, or motions of body seg-
ments or regions. Asymmetry may be assessed visually and
confirmed by palpation. Minor anatomic asymmetry is the rule,
rather than the exception. Although most individuals have minor
asymmetry, assessment of bilateral landmarks, tissue changes, and
ROM can allow for early detection of dysfunction. Regional
dysfunction may occur in the presence of acute trauma, sustained
hypertonic muscles, microtrauma from repetitive motion, or
contracture of fascia and ligaments and warrants evaluation of the
anatomic cause for restriction. Trauma often produces soft tissue
injuries inducing apprehensive muscular splinting and protective
guarding. Because of the attachment of musculature to the skel-
eton, acute or chronic muscular hypertonicity can reduce joint
motion and cause anatomic asymmetry.6

Reduced ROM and contracture produces a similar pattern of
restriction, altering mobility. Edema may prevent full motion,
resulting from pain, stretching fascia, and the fluid itself dis-
torting tissues.6 Assessment of restriction includes observing
active and passive ROM to differentiate patient-limited mo-
tions from anatomically limited motions. Changes in range and
quality of motion result from many neurologic disorders and
trauma, including stroke and movement disorders.7 Identifi-
cation of tension at the end of passive ROM (end feel) is useful
when identifying restriction and may provide additional in-
formation regarding the etiology of dysfunction. The end feel
related to edema feels mushy or sponge-like, whereas hyper-
tonic muscles produce a stretchy or rubbery feeling. Articular
dysfunctions present with solid end feel and loss of elasticity.
Ligamentous or fascial restrictions have abrupt and hard end
feel with significant loss of tissue elasticity.6

Motor
A complete neurologic examination must include an evalu-
ation of motor function beginning with inspection of the area
of interest. Careful observation may identify asymmetry in
muscle bulk (atrophy, hypertrophy, or pseudohypertrophy),
presence of fasciculations, or tremor, followed by muscle
strength and fine coordination testing. Observing gait and
mobility, both with the patient unaware and while formally
tested, provides critical information that may require

Table 1 TART Features Related to Acute and Chronic
Dysfunctions6

TART features Acute Chronic

Tenderness Severe, sharp, cutting pain Dull and achy, with
paresthesias

Cutaneous
findings

Warm, erythema, moist,
and inflamed

Pale, cool, and dry

Musculature
changes

Increased tone and
increased contraction

Hypertrophy or, with
denervation and
decreased perfusion,
decreased tone, flaccidity,
ropiness, and atrophy

Soft tissues
changes

Edema and increased
turgor

Fibrotic, thickened,
and contracted
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additional study. Abnormalities in muscle tone along with
reflex changes define upper or lower motor neuron deficits.8

Sensory
In addition to amotor evaluation, sensory testing of both primary
and cortical sensation and cerebellar evaluation are also essential.
Evaluation of the peripheral pulses, if diminished, is indicative of
local ischemia and may be causative of sensory and motor ab-
normalities. Neurologic deficits can have drastic effects on the
osteopathic structural somatic examination. In upper and lower
neuron (UMN, LMN) disease, regional neurologic deficits give

rise to specific TART changes. In UMN disease, tissue texture
signs such as spastic weakness are present.9 Sensory, motor, and
reflex asymmetries manifest as specific TART changes (Figure).
In both UMN and LMN diseases, muscle denervation may in-
crease restriction of myofascial elements, and compensatory
dysfunction may occur in other body regions.

Integrating an osteopathic structural somatic examination may
further augment the sensory examination through localizing
patterns of pain, thus expanding both treatment options and
improving precision. Focal points of tenderness can arise because

Figure Integrated Osteopathic-Neurologic Examination Enhancing Patient Care: The Osteopathic-Neurologic Examina-
tion Approach

.
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of facilitation, in which a pool of neurons is at a constant state of
elevated sensitivity due to a reduced action potential threshold,
often resulting in chronic allodynia and hyperalgesia.6,10,11 Once
other sources of sensory abnormalities are ruled out, focal points
of tenderness may be treated with OMT.

Step 2: Objective Findings
Structural objective findings may be identified using several
methods to include examination by body region and discerning a
pattern of injury. A complete screen for anyTART abnormalities

is commonly performed by initially addressing the area of
complaint or performed systematically from caudal to cranial for
the axial skeleton and then to the extremities. With a pattern of
injury approach, a physician can validate the cause and resultant
consequences of the injury. Although cohesively interdependent,
the summation of neurologic and structural findings refines the
diagnosis and leads to individualized treatment. By using a me-
thodical examination approach, with the focus on both bio-
mechanical and neurologic manifestations, related behavioral
issues and metabolic consequences are assessed to the degree
they contribute to the individual patient complaints.6

Table 2 Actual Patient Scenarios Using the ONE Approach

History Examination findings Diagnosis Treatment and results

Case 1
60-year-old woman referred for
bilateral hand pain and numbness
Additional complaints of bilateral foot
numbness, neck, and shoulder pain
No medical problems or meds
Recently unemployed and homeless
Smoker and poor diet

Mental status, cranial nerve, gait, and
cerebellar examinations were
unremarkable.
Active ROM reduced in neck, negative
spurling, local pain with head
compression, and relief with gentle
traction and shoulder extension
bilaterally. Passive cervical ROM with
rigid end point feel with right rotation
and right side bending. Focal
restriction in cervical rotation and
side bending from C3 to 5 with
cervical pain reported at 5/10.
Hypertonic suboccipital musculature
with restricted joint motion at the
occipito-atlantal joint.
UE and LE—normal tone bulk and
strength without fasciculation or
atrophy. Rigidity of carpal bones was
observed with tenderness at
intercarpal joint lines. Talus prefers
flexion with rigid end point feel with
dorsiflexion.
Reflexes 2+ symmetric in UE and LE
without long track findings.
Sensory—positive tinel sign
bilaterally and loss of sharp and light
touch in median hands
superimposed on mild loss to mid-
forearm. LE—loss of LT and sharp to
mid-calf, and vibratory and position
sense were mildly impaired.
Cervical MRI—spondylosis without
cord or nerve root compression

Mild symmetric motor-sensory
polyneuropathy
Carpal tunnel syndrome
Somatic dysfunction upper extremity,
lower extremity, head, cervical spine
Substandard living arrangements
and poor diet

Evaluation in progress
After informed consent related to
osteopathic techniques regarding
risks, benefits, and likely outcomes,
gentle traction neck, and muscle
energy technique, myofascial release
was performed.
Approximately 15 degrees of cervical
rotation improvement was observed,
and the patient reported her neck
pain was 2/10.
Myofascial release and articular
techniques for the wrist and hands,
myofascial release of paracervical
muscles—substantial relief of pain
Bilateral wrist splints were fitted.
Return 2 wk for reevaluation.
Smoking cessation counseling.
Refer to social services.

Case 2
58-year-old man returning in follow-
up for results of sleep study
New complaints: low back pain and
reduced mobility without radiation
Medical problems: COPD, type 2
diabetes controlled with oral agents,
diabetic polyneuropathy, smoker,
and nocturnal seizure-like activity

Back pain reported as 7/10, worse
with bending. No pain with Valsalva
maneuver. Straight leg test negative.
Normal bulk tone bulk and strength
in UE and LE bilaterally. Areflexic,
sensory-graded symmetric loss of LT
and sharp, vibratory sense tomid-calf
and wrists
Hip drop test positive. Spine showed
restrictedmotion and rigidity L2-4with
preferred motion in left rotation and
right side bending at the restricted
segments. Lower thoracic spine was
restricted in passive motion with focal
restriction at T9-12, preferring right
rotation and left side bending.

Acute lumbar strain
Somatic dysfunction of thoracic spine
and lumbar spine

After informed consent related to
osteopathic techniques regarding
risks, benefits, and likely outcomes,
office-based paraspinal inhibition,
stretching and direct muscle energy
techniques for the spine were
performed.
Pain improved to 4/10 and mild
improvement in spine motion
observed at time of visit with major
improvement in pain and mobility at
1-wk follow-up.
Results of sleep study were reviewed
and discussed with the patient, and
he was referred for treatment of
sleep apnea.

Abbreviations: COPD = chronic obstructive pulmonary disease; LE = lower extremities; LMN = lower motor neuron; LT = light touch; ONE = osteopathic-
neurologic examination; ROM= range ofmotion; TART = tenderness, asymmetry, range ofmotion, and tissue texture changes; UE = upper extremities; UMN=
upper motor neuron.
TheONE approach adds significant objective assessment in evaluatingworkman’s compensation, postaccident, and disability determinations. The combined
examinations demonstrating presence and absence of neurologic deficits and somatic dysfunction (TART changes) may lend either support or not of the
patient’s complaints in these often difficult to sort out claims.
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Treatment Techniques
There are numerous osteopathic techniques that can be used
to treat specific somatic dysfunctions and can be readily
learned by practicing neurologists to help restore bio-
mechanical normalcy and physiologic homeostasis in affected
body regions. Examples of common patient presentations
and subsequent treatment using the ONE approach are de-
scribed in Table 2. Common neurologic conditions and in-
dicated OMT treatments are listed in Table 3.

Conclusion
The ONE approach in a neurologic setting can improve pa-
tient outcome and enhance physician satisfaction because

objective and symptomatic improvements are directly ob-
served. Osteopathic examination and treatment, in addition
to improving outcomes, will aid in differentiating functional
from identifiable organic causes of patient complaints. Ad-
vanced training in defining somatic dysfunction will enhance
patient care both diagnostically and therapeutically and re-
duce dependency on pharmacologic treatments, including
opiates, nerve stabilizers, and other drugs with significant side
effect profiles. The resulting spectrum of serious medication
side effects, and possibility of suboptimal surgical outcomes,
contributes to the upswing of physician burnout and patient
dissatisfaction with resulting demand for effective low-risk
treatment options. With appropriate documentation and
coding, the additional time spent in refining the diagnosis and
learning treatment techniques is directly remunerative to the

Table 3 Various Neurologic Disorders With Commonly Associated Structural Findings; the Target of OMT and Specific
Techniques That Can Be Used to Decrease Somatic Dysfunction Associated With These Specific Neurologic
Disorders6,12-15

Neurologic disordera Structural findings OMT is best directed to: Techniquesb

Migraine headache Hypertonicity of the upper cervical
and thoracic muscles
Occipitocondylar compression

Hypertonic muscles
Myofascial restrictions of the
head, neck, and shoulders
Tender points in the head, neck,
and shoulder regions

Suboccipital decompression
Muscle energy techniques
Myofascial release
Soft tissue techniques
Counterstrain

Tension-type headache Hypertonicity of the upper cervical
and thoracic muscles
Lumbar, sacral, and pelvic dysfunction
Tension of fronto-occipital musculature

Hypertonic muscles
Cranial strain patterns affecting the
trigeminal Neurovascular system
Eliminate compensatory or
contributing strain patterns

Soft-tissue techniques
Myofascial release
Muscle energy techniques

Myelopathy Hypertonicity of the cervical, thoracic,
and/or lumbar muscles

Hypertonic muscles Myofascial release
Soft-tissue techniques

Carpal tunnel syndrome Median nerve sensory injury
Weakness/atrophy of abductor pollicis
brevis
Dysfunction of the carpal bones
Hypertonicity of the cervical
and thoracic muscles

Hypertonic muscles
Upper extremity biomechanics
Venous and lymphatic congestion

Articulatory techniques for carpal
bones
Thoracic outlet myofascial release
Soft-tissue techniques
Muscle energy techniques
Lymphatic techniques

Thoracic outlet syndrome Pectoral and scalene hypertonicity
Hypertonicity of the cervical and
thoracic muscles
Dysfunction of the clavicle

Hypertonic pectoral muscle
Hypertonic muscles
Venous and lymphatic drainage
Myofascial restrictions of the head,
neck, and shoulder

Myofascial release
Articulatory techniques
Muscle energy techniques
Lymphatic techniques

Sciatica neuralgia Hypertonicity of the lumbar muscles
Piriformis hypertonicity

Hypertonic muscles
Hypertonic piriformis muscle

Soft-tissue techniques
Myofascial release
Counterstrain

Peroneal nerve
entrapment

Fibular head dysfunction Myofascial restrictions of the
lower extremity

Myofascial release

Postconcussion syndrome Hypertonicity of the Cervical and upper
thoracic muscles
Active and passive ROM decreased
Pectoral and scalene hypertonicity

Hypertonic muscles
Hypertonic pectoral and (anterior/
middle) scalene muscles
Venous and Lymphatic drainage
Myofascial restrictions of the head,
neck, and shoulder

Myofascial release
Muscle energy
Soft-tissue techniques
Lymphatic techniques

Whiplash-associated
disorder

Hypertonicity of the cervical, thoracic,
and Lumbar muscles
Active and passive ROM decreased
Suboccipital compression

Hypertonic muscles
Cervical extension dysfunction
Myofascial restrictions of the
head and neck

Myofascial release
Soft-tissue techniques
Muscle energy
Counterstrain

Abbreviations: OMT = osteopathic manipulative treatment; ROM = range of motion.
a May require multiple augmenting modalities and advanced treatment techniques for optimal therapeutic results.
b The techniques listed are not meant to be all-encompassing. These techniques are described in Foundations of Osteopathic Medicine.6
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physician (eAppendix A, links.lww.com/CPJ/A311). The
issues presented in this article mandate alterations in training
to include somatic screening in conjunction with neurologic
evaluation (for a video demonstrating the ONE approach).16

Physicians wishing to use the ONE approach may expand
their skills in osteopathic techniques through available CME
accredited workshops (eAppendix A, links.lww.com/CPJ/
A311).
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