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CHANGE without Compromising QUALITY
SUMMER 2008

Charlie & the Cardon Rehab team exhibited at the APTA CSM conference in Nashville.
We were very pleased with the receptiveness of our existing customers and potentially
new customers whom had a chance to see, touch and demonstrate the new features on
our Comprehensive 3 Hi-Lo Manual Therapy Table prototype. Changes are being
finalized to put into production our new single lever retractable castor system, along with
redesigned lifting arms.

Where is the traditional footswitch? Email Charlie and view a video clip on how
CARDON REHAB has removed the traditional footswitch.

askcharlie@cardonrehab.com




“The ACTIVE S-I BELT® is the best
support for pelvic instability conditions.”
Richard Jackson, PT, 0CS

Physical Therapist

Richard Jackson Seminars
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Stretching the limits of End Range of Motion since 1991

Motion

get results, and get your
patient back on track

ERMI’s in-home mechanical therapy devices give patients control
of getting motion so you can focus on strengthening, muscle
coordination and other modalities during clinic sessions.

Our Philosophy is Different.
At ERMI we focus on patients with mild to severe motion loss.

We provide patients with home-therapy devices that

e mimic in-clinic manual therapy
e are easy and convenient to use
e provide rapid motion increases

Our results are proven...
and the outcome is guaranteed!

“The Knee Extensionater served
as my therapist when | was
away from physical therapy.”
Sarah Jane Whitlock

Extensionater Devices
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ERMI Knee Extensionater

The ERMI Knee Extensionater is a portable,
easy-to-use device that allows patients
with flexion contractures to work on
improving extension at home, at work or
just about anywhere they go. The device
uses a comfortably fitting air bladder to
accomplish overpressure therapy with
more precision and without the discomfort
of the traditional hanging of weights.

Flexionater Devices
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editor’snote

Christopher Hughes, PT, PhD, OCS
Editor, OP

A Call for Faculty-Student Papers

Many PT programs offer
opportunity

to conduct or collaborate with

students  an

faculty on research during
Each PT

program has various degrees

their education.

of involvement from small scale

projects to working with faculty
on grant-funded research.
students to the
research process is a vital part

Exposing

of a doctoring profession and
ideally will help establish a well-grounded,

evidence-based approach to patient care.

In this regard, I would like to formally
present an opportunity to all PTA and
PT programs that are involved in faculty-
student research. At Orthopaedic Physical
Therapy Practice (OP), we intend to serve as
another outlet for presenting collaborative
faculty-student publication efforts  that
represent the best-of-the-best from PT
programs across the country.

Many times excellent faculty-student
projects end prematurely by soley meeting
requirements for a research course and
possibly presenting at a university’s local
research symposium. I am sure some of this
work would be of interest to our readers.
If you are a faculty advisor or a clinical
instructor and feel that efforts by your
student have further merit, we would like
you to consider dissemination beyond the
university level and submit to OP. Some
of the best articles in past issues of OP have
been published by students under faculty
advisement. I think this speaks volumes
for the coordinated effort and dedication
by students and faculty to go one step
further to share their work. Of course
other avenues exist for submitting to peer-
reviewed publications. At OP, it is not our
intent to compete with this process.

Our editorial structure is not the same.
However publishing in OP is unique in
that we can foster a “friendly” competition
among  programs
program “claim an issue” and bundle

by having each

their publications effort in a single

issue. We have some ideas on how to best

Orthopaedic Practice Vol. 20;3:08

credit a programs efforts.
For example, we plan to
offer complimentary student
memberships to the university
that submits the best articles.

So what needs to be done
to participate?
can only handle 5-6 papers

First we
an issue so I envision
a faculty/clinicians screening
within ~ PT

departments that could vote
on which papers get submitted to OP. We
wantthebestwork thateach program canoffer

committee

so as to epitomize that program’s efforts
in faculty student research. All work ideally
will be submitted collectively so as to
same

present  all  papers from the

university in one issue.

The topics for the papers will be similar
to all articles submitted to OP. Topics can
include case reports, literature reviews,
RCTs, or other traditional research designs
involving small or large data sets. Since
we are a clinically focused publication
we prefer topics that involve patients and

The best

scenarios usually involve the generation

have a strong clinical focus.

of case reports while students are on their
affiliations. This will allow students to apply
evidence-based techniques and also work
closely with their CI and faculty advisors
in applying their research skills to the
clinical setting. All submissions must adhere
to guidelines for authors found on the
website at:
https://www.orthopt.org/downloads/
op_instructions_to_authors.pdf.

Our upcoming deadlines for submission are:
August 29, November 28, and February 20,
2009.

Even though we will be conducting this
initiative, we will still be maintaining are
open invitations to all interested authors
in submitting an article relevant to the
I am looking forward
to these submissions! If you have any
questions, please contact me.

o g7 A

mission of OP.

RESIDENCY
UPDATE
CORNER

Tara Jo Manal,
PT, DPT, OCS, SCS

The Orthopaedic Section residency

Committee is interested in active
members to advance 3 major initiatives.
We are working to increase the number
of residency training programs in
Orthopaedics across the country. There
are available openings in working groups
focusing on each of the following 3
areas: developing programming for
Residency and Fellowship programs,
training residency and fellowship faculty,
and growth in marketing in residency
activities. We are looking for a diverse
group willing to work towards these goals.
To join, please e-mail Tara Jo Manal at

Tarajo@udel.edu.

The How-to-Guide to Develop and
Manage and Orthopaedic Residency
Program is a pre-conference course
planned for CSM 2009 in Las Vegas.
This course will provide the practical
knowledge and resources you need
to prepare you to start your residency
program in Orthopaedics. If you wish

you could get a program going, this

course is for YOU! Sign up and join us.




CSM 2009
Las Vegas, NV

Orthopaedic Section Pre-conference Courses

Call the Orthopaedic Section office or visit us online for more information!

1 800/444-3982 ¢« WWW.ORTHOPT.ORG

2-Day Courses:
SUNDAY, FEBRUARY 8 -
MONDAY, FEBRUARY 9, 2009

INTRODUCTION TO MANIPULATION
AND EXERCISE FOR THE THORACIC
SPINE AND RIB CAGE

Description: The use of high velocity low amplicude(HVLA)
or manipulation techniques is becoming the standard for entry
level clinicians throughout the country. This course is designed
to update clinicians, clinical instructors and faculty members to
feel confident using and instructing these extremely high yield
techniques.

The objectives of this course include providing a framework for
clinical decision making along with the interventional skills required
to successfully utilize manual therapy for the thoracic spine and rib
cage in clinical practice. This course will heavily emphasize lab
and the development of psychomotor skills so you can utilize these
techniques with confidence on the first day back in clinic. Current
evidence that guides interventions will be reviewed to allow the
participant to effectively utilize the interventions most likely to
be of benefit for a particular patient. Of special interest is recent
evidence on the effectiveness of manipulation of the thoracic spine
for patients with cervical disorders. Best practice recommendations,
lab demonstration and practice for the following evidence based

interventions will be included:

1. Lower, Middle and Upper Thoracic high velocity
low amplitude (HVLA) thrust manipulation;

Muscle Energy Technique for Rib dysfunction
and inhalation/exhalation restriction;

3. Impairment based therapeutic exercise for the upper

quarter focusing on improving scapulothoracic motion;

Exercise integrating thoracic and scapulothoracic
therapeutic exercise and neuromotor re-education
with cervical and lumbar spinal stabilization techniques.

EVALUATION AND MANAGEMENT
OF CERVICOGENIC HEADACHE

110

Description: This course will discuss the pathophysiology,
classification, and current evidence for differential diagnosis
and management of cervicogenic headache from other common
forms of headache.
demonstrated, and practiced to include:

Examination procedures will be discussed,

1. Typical symptom presentation,

2. Provocation testing and local mobility testing for the upper

and lower cervical spine and upper thoracic regions.

Current evidence for the management of cervicogenic headache
will be presented and include discussion, demonstration, and
practice of selected joint mobilization/manipulation, exercise, and
self management techniques.

VISION 2020 ACTUALIZED IN THE
ONSITE OCCUPATIONAL HEALTH SETTING

Description: Applicable to all occupational health settings, this
seminar teaches physical therapists advanced clinical methods for
determining movement impairment diagnoses and recognizing
co-morbid medical conditions prior to their escalation into costly
pathological conditions. Using the International Classification
of Function, and the Nagi Model of Disablement, the content
knowledge and process skills necessary to enhance physical
therapists’ labeling of differential classifications of movement
impairments and functions as essential to early and effective
interventions to prevent impairments from progressing toward a
recordable pathology will be emphasized. Within the context of
a collaborative occupational health paradigm, advanced patient
examination, medical screening and evaluation competence will
facilitate physical therapists clinical judgments regarding when to
intervene, and when to refer and how to best implement evidenced
based guidelines and therapeutic measures.

Untl now, physical therapists have lacked widely accepted
clinical and medical screening guidelines or decision rules
that would decrease the use of unnecessary referrals and tests.
The implementation of contemporary medical screening
guidelines assures both clients and practitioners less risk without
compromising care and thereby reducing costs to the employer.
This conference will include education and lab sessions to explore
current evidence based guidelines and assure physical therapists
that they are following best practice rules and algorithms as related
to case scenarios frequently encountered in occupational health
practice settings.
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1-Day Courses:
MONDAY, FEBRUARY 9, 2009

PEARLS & PERILS FOR
THE MANAGEMENT OF
INDIVIDUALS WITH FOOT
AND ANKLE PATHOLOGIES:
MANUAL THERAPY, TAPING,
AND FUNCTIONAL
EXERCISE.

Description: The evaluation and
management of common foot and ankle
conditions will be addressed in this one day
“hands-on” lab course. Manual therapy,
taping techniques, and functional exercises
will be presented for leg, rearfoot, midfoot,
and forefoot conditions. Anatomical,
biomechanical, and supporting evidence
will also be integrated throughout lecture
and lab presentations. This course will
provide physical therapists with useful
clinically relevant information that can be
immediately applied into every practice.

THE HOW-TO-GUIDE TO
DEVELOP AND MANAGE
AN ORTHOPAEDIC
RESIDENCY PROGRAM

Description: The Orthopaedic Section
of the APTA has adopted an initiative to
promote the expansion of residency training
programs in Orthopedic Physical Therapy.
Outpatient orthopedic physical therapy
clinics are encouraged to explore the value
added benefit of residency training on site.
Training the next generation of clinical
specialists in the area of orthopaedics is
a way to contribute to the profession and
raise the level and profile of your practice.
This pre-conference course will review all
the necessary components to the successful
development of Residency Training in
your clinic. ~ The breadth and depth of
material covered will apply equally to those
contemplating the idea and to those fine-
tuning their application for credentialed
status.

Orthopaedic Practice Vol. 20;3:08

Section Members
In the News
2008 HONORS & AWARDS CEREMONY

Many association leaders, physical therapists, and physical
therapist assistants gathered at the 2008 Honors and Awards
ceremony during the Annual Conference and Exposition in
San Antonio, TX to honor and thank their colleagues for the
contributions and commitment to practice, research, and
education.

Congratulations to the following Orthopaedic Section
members who were some of this year’s recipients:

Catherine Worthington Fellows
e Donald Neumann, PT, PhD, FAPTA
e Jessie Van Swearingen, PT, PhD, FAPTA

39th Mary Mc Millan Lecturer
e Anthony Delitto, PT, PhD, FAPTA

Lucy Blair Service Award
e Jerry L. Klug, PT

Henry O & Florence P Kendall Practice Award
e Susan D. Ryerson, PT, DSc

Eugene Michels New Investigator Award
¢ Samuel R. Ward, PT, PhD

Marian Williams Award for Research in Physical Therapy
¢  Richard K. Shields, PT, PhD, FAPTA

Helen J. Hislop Award for Outstanding
Contributions to Professional Literature
e William Boissonnault, PT, DHSc, FAAOMPT

Jack Walker Award
¢ Joshua Cleland, PT, DPT, PhD, OCS, FAAOMPT
e Paul E. Glynn, PT, DPT, OCS, FAAOMPT
e Julie M. Whitman, PT, DSc, OCS, FAAOMPT
e Cameron W. MacDonald, PT, DPT,
GCS, OCS, FAAOMPT
¢ John D. Childs, PT, PhD, MBA

Jules Rothstein Golden Pen Award for Scientific Writing
¢ Richard W. Bohannon, PT, EdD, DPT,NCS,
FAPTA, FAHA

Margaret L. Moore Award for Outstanding
New Academic Faculty Member
e Deydre S. Tehyn, PT, PhD, OCS

Mary McMillan Scholarship Award

— Professional Education Level
e Christina Lapp Holladay, SPT, MA, CSCS
e Valerie J. Williams, SPT

Minority Scholarship Award
for Academic Excellence-PT Students
e Sean D. Johnson
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Developing a Physical Therapy Diagnosis
for a Patient with Upper-extremity
Paresthesia: A Resident’s Case Problem

ABSTRACT
Study Design: Resident’s Case Problem.

Background: A 58-year-old male with
insidious onset of unilateral upper extremity

paresthesia in the lateral border of the right
hand.

Diagnosis:  Historical ~ findings  led
us to establish a differential diagnosis that

included radiculopathy (CR),
carpal tunnel syndrome (CTS), and thoracic

cervical

outlet syndrome (TOS). The examination
battery included tests and measures that
provided the strongest changes in post-test
probability for each of the conditions in the
differential diagnosis. A clinical prediction
rule (CPR) developed for the diagnosis
of cervical radiculopathy was also used.
Negative findings on tests for TOS reduced
the post-test probability that this condition
was present to 7.5%. Post-test probability
for CTS was reduced to 23%. The finding
of 3 out of 4 tests on a prediction rule for
CR resulted in the greatest change in which
the post-test probability increased to 65%.
Based on the greatest change in post-test
probability, we concluded that the most
likely source of the symptoms was cervical
radiculopathy.

Discussion: The diagnostic process is one
of the most challenging aspects of patient
care in the rehabilitation setting. Upper
related
to a number of different pathologies.

extremity paresthesia may be

Intervention for each pathology is unique,
and an accurate examination and evaluation
is critical to establishing an effective plan
of care. Emphasis in this case was placed
ondetermining the change in probability that
acondition was present. Changes in post-test
probabilities as a result of clinical tests may
be used in the clinical setting to establish
a diagnosis.

Key Words: cervical, clinical prediction rule,
differential  diagnosis, post-test probability,
radiculopathy

BACKGROUND

Diagnosis represents 1 of the 5 elements
of the patient management model, according
to the APTA Guide to Physical Therapist
Practice.  'The intent of this model is to
optimize patient outcomes and establish
a standard of practice across clinicians. The
diagnosis component of this model is one
of the most critical, yet challenging aspects
of patient management. Delitto and Snyder—
Mackler,”> as well as Fritz and Wainner,?
more recently have reported on the lack
of research in the rehabilitation literature
focused on elucidating the diagnostic
process, particularly in an evidence-based
format.

Clinical ~ decision-making  regarding
diagnosis in the field of physical therapy
has traditionally relied on practice bias,
prior experience, and anecdotal evidence.!
Edwards et al’ reported on 2 common
models of clinical reasoning rooted in the
empirico-analytical ~ research  paradigm:
pattern  recognition and hypothetico-
deductive reasoning. In contrast to the
pattern recognition model, which relies
on practitioner experience and skill to
recognize pathological signs and symptoms,
the hypothetico-deductive  model states
that clinicians formulate a hypothesis based
on initial interview or examination.>® The
hypothesis is then confirmed or refuted
based on objective measures. While most
experts concede that both approaches are
used at different times in the diagnostic
reasoning process, experienced clinicians
tend to employ a pattern recognition
approach, whereas inexperienced clinicians
or experienced clinicians faced with an
unfamiliar condition, favor a hypothetico-
deductive approach.®®

For the experienced and inexperienced
alike,
distinct  pathologies that present with

clinician distinguishing among
similar symptoms can be challenging. An

accurate diagnosis is critical, as interventions

Trevor Lentz, PT, CSCS !
Marty Huegel, PT, MEd *
Mark Bishop, PT, PhD 3

may be drastically different and targeted
towards different anatomical regions. In
these circumstances, a pattern recognition
approach may be inconclusive or provide
an inaccurate diagnosis. The presence
of paresthesia in the upper extremity is
one example of a symptom that has been
attributed to different pathologies.

Paresthesia, or an abnormal sensation
such as “pins and needles” or tingling,’
is a neurological symptom commonly
encountered in the outpatient orthopaedic
population.’ It most  commonly
occurs when pressure is applied to an
injured nerve trunk, and may be caused
by a number of neurological, biochemical,
and musculoskeletal conditions.'""?
Distinct and unique anatomic structures
are implicated for each condition, and
treatment for each is directed toward
differentanatomical regions. Hence, acorrect
diagnosis is important in order to avoid
unnecessary, prolonged, and potentially
detrimental treatment. Conditions common
to the orthopaedic setting that may cause
paresthesia include cervical radiculopathy
(CR), carpal tunnel syndrome (CTS),"
and thoracic outlet syndrome (TOS).” A
thorough review of these pathologies is
beyond the scope of this manuscript, but
can be found elsewhere in the literature for

interested readers.!”!2?!

Distinguishing among these conditions
requires accurate and reliable
tests, as well as the proper interpretation
Imaging studies and

clinical

of test results.
electrophysiologic tests, such as magnetic
resonance imaging (MRI) and nerve
conduction velocity tests, respectively, have
traditionally been the “gold standard” for
diagnosis of these conditions in medical
practice."'®?2  However, these studies
are expensive, impractical, and are often
not predictive of impairments, functional
limitations, or disabilities.!? In the medical
field, clinical prediction rules (CPR) have
been developed in an effort to control

'"UF& Shands Physical Therapy Residency Program, UF & Shands Orthopedic and Sports Medicine Institute, Gainesville, FL
*Director, ReQuest Physical Therapy, Gainesville, FL; Director of Rehabilitation, University of Florida Athletic Association, Gainesville, FL
*Assistant Professor, University of Florida Department of Physical Therapy, Gainesville, FL
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health care costs by decreasing reliance
on imaging studies for the determination
of a diagnosis. Clinical prediction rules
are evidence-based decision-making tools
that use a combination of clinical findings
to predict a condition or outcome as a result
of intervention.*** Childs and Cleland*
have described CPRs as decision-making
surrogates for more expensive diagnostic
tests.

Clinical

of a cluster of individual clinical tests

prediction  rules  consist
which are used to determine changes
in probability, and may be used to predict
existence of a condition or outcome
following intervention.** These tests, when
combined as a cluster, provide higher levels
of sensitivity and specificity than individual
clinical tests alone. The components and
development process for CPRs have been
well-documented in the literature.?**® The
most clinically useful CPR is that which
provides the most significant difference
between pre- and post-test probability.
These statistical ~probabilities facilitate
informed decision-making and may guide
intervention strategies.

Clinical prediction rules, while already
used in the medical field, have recently
become more common in the practice
of physical therapy?* The development
of such been undertaken
in an effort to improve and standardize

tools has

the process of clinical decision making;
however, few validated CPRs pertinent
to the practice of PT currently exist.?’
Childs and Cleland* have described
a method for the development of CPRs
in the practice of physical therapy.
McGinn et al*® have published a hierarchy
of validation for clinical prediction rules.

CPRs recently  been
published in the physical therapy literature
for use in clinical practice.?"*?" Areas
of clinical uncertainty, such as the diagnosis
of the conditions listed previously, benefit
most significantly from prediction rules.
Recently, a clinical prediction rule has been
developed, though not yet validated, for the
diagnosis of cervical radiculopathy.”

Several have

These rules, while not yet widely
incorporated into clinical practice, facilitate
clinical decision-making.** The diagnostic
capability varies among objective tests
and results must be interpreted with
careful attention to the ability of the test
to identify
pathologies. In the absence of an established

and  distinguish among
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CPR, clinicians may use positiveand negative
likelihood ratios in order to better interpret
the diagnostic value of a clinical test.
Likelihood ratios may be calculated for
their
specificity and sensitivity values.>*?  The
use of likelihood ratios to determine
probability ~ has  been
literature.>*?  This
provides the clinician with a quick and

individual clinical exams from

change in
reported in the

useful method to determine change in
probability based on single test results.
Large changes in probabilities from
pretest to post-test indicate more clinically
significant results. A nomogram is a readily
available clinical tool which provides
a graphic representation

in probability.”

of changes

The purpose of this case study is to
describe the examination and diagnosis of
a patient with unilateral upper extremity
paresthesia, with a brief description of
Emphasis
is placed on determining the change in
probability that a condition is present.

intervention and outcome.

HISTORY

The patient was a 58-year-old right
hand dominant male who presented
to our outpatient physical therapy clinic
with a progressively worsening 6-month
history of paresthesia in the right hand. His
symptoms were limiting his sleep and work
tolerance. The sensation was described as a
persistent “pins and needles” with occasional
shooting pain in the dorsal and palmar
aspects of digits 1 and 2. The patients
occupation as a materials salesman required
episodes of prolonged driving, sitting, and
computer work. Symptoms increased while
lying in supine and after prolonged driving
or work at the computer.

PAST MEDICAL HISTORY

Magnetic resonance imaging results
of the cervical spine from 3 years prior
indicated “3 bulging discs in the cervical
spine” per patient’s recollection of imaging
results from physician. Results of a nerve
conduction velocity study for the diagnosis
of CTS in the right upper extremity 2
months prior were unremarkable by patient
report. ‘There was no past medical history
of cervical or upper extremity pain of the
same nature as the current symptoms.
He reported a strain of the left biceps
3 years ago and multiple prior episodes
of mild-moderate low back pain. He denied
low back pain at time of initial evaluation.
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He reported no prior episodes of physical
therapy for the current condition. The
patient also denied “red flag” symptoms
including unrelenting pain, night sweats,
unexplained weight loss, or history of
cancer.

DIAGNOSIS

Patient Examination and Evaluation

A gross screen of shoulder range
of motion was performed in order to rule
out the possibility of symptoms originating
from the shoulder complex. There were
no significant differences between available
AROM using Apley’s scratch test bilaterally.”
Additionally, range of motion at the shoulder

did not reproduce symptoms.

A cervical range of motion evaluation
was performed in order to identify positions
that increased neurological symptoms.
Symptoms of paresthesia in the palmar
aspect of the first and second digits of the
right hand were mildly exacerbated during
cervical extension. Cervical flexion and
sidebending to left side decreased symptoms
in the right upper extremity. Cervical
extension and right sidebending exacerbated
upper extremity symptoms. Cervical range
of motion was measured with the patient
in a short sitting position. Flexion and
extension were tested with an inclinometer
placed on theexternal occipital protuberance.
For measures of sidebending, the inclin-
ometer was placed immediately anterior to
the external auditory meatus, perpendicular
to the zygomatic arch. Reliability studies
of single inclinometry for cervical ROM have
reported mean interexaminer ICC values
of 0.85.3* Cervical rotation was measured
with a goniometer using landmarks
outlined by Norkin and White.*® Cervical
ROM measures for this patient are listed
in Table 1.

Given the presence of upper extremity
symptoms, a neurological screen, including
myotome, dermatome, and reflex testing
was performed. All manual muscle testing
methods were those described by Kendall
and McCreary® Myotome testing of
spinal levels C4 through T1 demonstrated
no strength deficits when compared
bilaterally. Grip strength was tested with
the Jamar hand dynamometer (Irvington,
NY). Testing setup included using middle
grip position on the dynamometer, holding
the elbow at 90° of flexion, and taking the
average, in kilograms, of 3 maximal grip
attempts. Grip strength measured 13 kgon R



and 15 kg on L. Peolsson etal®” demonstrated
intraclass correlation coefficients (ICC)
between 0.85 and 0.98 when evaluating
the reliability of using hand dynamometry
to measure grip strength. Dermatome
testing of C4 through T1 was performed
using a cotton swab. Decreased sensation
to light touch was noted in the palmar
aspect of thumb and index finger of the
right hand, which corresponded to the distal
aspect of the C6 dermatome. Sensation
in all other dermatomes was intact and
symmetrical bilaterally. Additionally, sharp/
blunt sensation was intact and symmetrical
bilaterally. Biceps and triceps deep tendon
reflexes were tested bilaterally using a reflex
hammer. No deficits were noted in these
reflexes bilaterally and all were given a grade
of 2, or normal.

Palpation of the cervical region, upper
extremities, and shoulders were performed
to identify areas of tenderness and attempt
to reproduce pain symptoms. Tenderness
was noted with palpation to the right upper
trapezius that produced a localized pain
response, however, failed to reproduce the
patient’s primary symptoms of pain and
paresthesia in the right hand. Segmental
mobility of the cervical spine was assessed
using posterior-to-anterior glides at each
level of the cervical spine with the patient
The patient experienced mild
tenderness with segmental gliding at the
levels of C6 and C7. The glides did not

reproduce pain or paresthesia symptoms.

in supine.

A battery of special tests was performed,
including those indicated for the diagnosis
of CR by the CPR proposed by Wainner et
al.?! Cervical radiculopathy was tested with
the foraminal compression, or Spurling test,
and neck distraction test. Two separate
Spurling tests were performed. Spurling
test- Part A was performed according to the
procedure originally outlined by Spurling
and Scoville.® The patient was seated, the

Motion

Initial Evaluation

neck side-bent toward the involved side,
and overpressure was applied to the patient’s
head. The patient denied reproduction
of radicular symptoms with performance
of the Spurling-Part A. Spurling-Part B
is a variation of Part A in which cervical
extension and rotation to the involved
side are combined with side-bending to
the involved side before application of
overpressure. Spurling-Part B was positive
for this patient. Incidentally, the patient also
complained of localized pain in the right
lower cervical region with both tests. The
sensitivity and specificity of the Spurling test
has been reported between 30% and 50%
and 93% and 94%, respectively.® The neck
distraction test was performed according to
the procedures described by Wainner, et al.?!
The neck distraction test for this patient
decreased symptoms of paresthesia in the
right hand and was therefore positive.

Two neural tension tests that bias the
median nerve, Upper Limb Tension Test
A (ULTTA) and Upper Limb Tension Test
Band (ULTTB),*! were performed. Upper
Limb Tension Test A consists of sequentially
introducing scapular depression, shoulder
abduction, forearm supination, wrist and
finger extension, shoulder external rotation,
elbow extension, and contralateral followed
by ipsilateral cervical sidebending. Upper
Limb Tension Test B consisted of the patient
in supine with the shoulder abducted to
30°. The following were then introduced
sequentially: scapular depression, shoulder
internal rotation, elbow extension, wrist and
finger flexion, and contralateral, followed
by ipsilateral cervical sidebending. The
patient demonstrated a positive ULTTA
and ULTTB in which his symptoms of UE
paresthesia were reproduced. Nerve tension
tests with a bias for the radial and ulnar
nerve were also conducted on this patient.*’
No reproduction of paresthesia or pain was
reported, and these tests were therefore
negative bilaterally.

3 Weeks

Based on the diffuse neurological
often associated with TOS,
clinical tests directed toward the diagnosis
of TOS were included in the physical exam.

Provocative tests for TOS must reproduce

symptoms

neurological symptoms, in addition to
producing a diminished pulse in order to be
a positive test.”® Gillard et al'® evaluated the
diagnostic accuracy of various clinical tests
for TOS individually and in combination.
In that study, all test pairs that included
the Adson test were significantly correlated
with the final diagnosis and all pairs of tests
were more specific than each test alone. The
Adson, hyperabduction, and Wright tests
were performed according to the descriptions
in the study by Gilliard. All 3 tests were
negative bilaterally in this patient.

The patients work conditions and

considerable amount of time spent
sitting and engaged in repetitive upper
extremity movements placed him at risk
for developing carpal tunnel syndrome.”
The patient reported an
symptoms while engaged in routine work
with his upper extremities. Historically,
the gold standard diagnostic test for

CTS is the nerve conduction velocity

increase in

test. However, some authors argue that
no true gold standard has been accepted for
the diagnosis of CTS.'*#"% Furthermore,
no individual clinical test alone has been
shown to have sufficient accuracy and
reliability to make a definitive diagnosis
of CTS.# Recent literature for CTS suggests
that a combination of electrodiagnostic
studies and clinical tests provides better
CTS.23,29
A limitation of electrodiagnostic testing
is that it may not detect transient or mild
CTS." Therefore, despite unremarkable
results of a prior median nerve conduction
velocity study, CTS could not be ruled out
and was included as part of the differential
diagnosis.

accuracy in the diagnosis

Table 1. Cervical Range of Motion Measurements at Various Time Points During Treatment

6 Weeks (discharge)

Flexion 40° 40° 45°
E