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A Quiet Revolution in Physical Therapy

For over a century, physical therapists have relied on clinical expertise, hands-on examination,
and observation to assess and treat dysfunction. This tradition, rooted in the post-war efforts of
pioneers like Marguerite Sanderson and Mary McMillan, remains foundational to the profession.
Yet today, non-invasive diagnostic testing has begun to transform how physical therapists operate
— not only clinically, but operationally and financially.

Modern diagnostic technologies such as musculoskeletal ultrasound (MSKUS),
electromyography (EMG), nerve conduction studies (NCS), vestibular and evoked potential
testing are allowing physical therapists to expand their scope of services, generate more precise
diagnoses, and create more targeted treatment plans. At the same time, they are unlocking new
revenue streams, improving insurance reimbursement, and increasing competitiveness in a
crowded marketplace.

It is no exaggeration to say that diagnostic testing is revolutionizing the profession.
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A Closer Look: Common Tests Transforming PT Practices

Physical therapists have access to a broad spectrum of diagnostic tools that contribute to
differential diagnosis and individualized treatment planning. These include imaging,
electrophysiologic and vestibular testing methods such as X-ray, MRI, CT scans,
Electromyography and Nerve Conduction Studies (EMG/NCS), Musculoskeletal
Ultrasound (MSKUS), and Videonystagmography (VNG). Physical Therapists may refer out
or recommend some of these tests, there are others —such as MSKUS, EMG/NCS and VNG—
that can be performed directly by physical therapists in most states.

The use of multiple diagnostic tools in tandem is often warranted, especially since these
modalities vary in sensitivity and specificity depending on the condition being evaluated.

For example, EMG may be highly sensitive for radiculopathy, while MSKUS may offer more
accurate visualization for soft tissue injuries.

While MRI provides clear visualization of rotator cuff tears comparable to MSKUS, ultrasound
offers the added advantage of dynamic, real-time imaging during movement, whereas MRI
provides only static images. Research has shown that MSKUS demonstrates sensitivity and
specificity values exceeding 90% for rotator cuff pathology, making it comparable to MRI
(Smith et al., 2011). In addition, MSKUS can be performed at a fraction of the cost of MRI and
is available at the point of care (POC).

Another example of the complementary clinical utility of testing is that MRI can identify disc
pathology and visualize nerve root involvement—something that MSKUS cannot provide—yet
MRI does not yield information on nerve function or the degree of pathology, which can only be
obtained through EMG/NCS.
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Utilizing a combination of tests, or referring appropriately, enhances diagnostic precision and

supports better clinical decisions.

Importantly, MSKUS and EMG/NCS are point-of-care (POC) diagnostics—meaning they can




be performed at the time of evaluation by trained physical therapists. This reinforces the
evolving role of the PT as a primary musculoskeletal care provider, delivering faster answers
and more integrated care.

Here is more detailed technical and clinical data about the diagnostic tests that physical therapists
can perform, interpret, bill insurance companies for, and be reimbursed by insurance companies
including in many cases Medicare and Medicaid.

Musculoskeletal Ultrasound (MSKUS):

MSKUS is a non-invasive, real-time imaging modality that uses high-frequency sound waves—
typically between 5 to 18 MHz—to generate dynamic visualizations of muscles, tendons,
ligaments, joints, bursae, and peripheral nerves. Unlike MRI, MSKUS allows for point-of-care
assessment during movement and functional tasks, enabling therapists to directly correlate
patient symptoms with observed structural changes. Physical therapists trained in MSKUS can
identify pathological findings such as tendon tears, calcifications, and synovial thickening based
on echotexture variations: hypoechoic signals may indicate tendinopathy or fluid, hyperechoic
areas often suggest fibrosis or calcification, and anechoic zones typically represent fluid-filled
structures like bursae or cysts.

Modern MSK ultrasound units are portable, ranging from handheld wireless probes to full
diagnostic cart-based systems with Doppler and elastography features. This portability makes
MSKUS a powerful point-of-care ultrasound (POCUS) tool in outpatient orthopedic clinics,
where physical therapists can immediately assess suspected pathology, guide clinical decision-
making, and monitor tissue healing over time. Clinical research has shown that MSKUS has
sensitivity and specificity values comparable to MRI in diagnosing rotator cuff tears (Smith et
al., 2011), and it is particularly useful for evaluating shoulder impingement, partial- and full-
thickness tendon tears, joint effusion, and dynamic subluxation during motion (Adler, 2024;
Markowski et al., 2024).

Electromyography (EMG) and Nerve Conduction Studies (NCS):

EMG and NCS are complementary components of electrodiagnostic testing used to evaluate
neuromuscular function and localize pathology within the peripheral nervous system. NCS is
typically performed first and involves surface electrodes placed along the skin to assess the
conduction velocity, amplitude, and latency of motor and sensory nerves. Slowed conduction



velocities and prolonged distal latencies are hallmark findings in demyelinating
neuropathies, while reduced amplitudes typically reflect axonal loss. These tests are critical in
identifying entrapment syndromes, generalized polyneuropathies, and differentiating between
focal and diffuse nerve dysfunction.

Needle EMG, the second component, involves the insertion of a fine needle electrode into
selected muscles to detect spontaneous electrical activity at rest and motor unit potential
characteristics during voluntary contraction. It detects abnormal spontaneous activity such as
fibrillation potentials and positive sharp waves in denervated muscles, as well as changes in
motor unit action potential morphology (e.g., polyphasic potentials, duration, and amplitude of
the motor unit potentials), helping distinguish neurogenic vs. myopathic processes.

Importantly, EMG/NCS can help differentiate between types of peripheral neuropathy. For
instance, demyelinating neuropathies (e.g., Guillain-Barré syndrome, Charcot-Marie-Tooth
disease) show marked slowing of conduction and temporal dispersion, while axonal
neuropathies more often present with amplitude reductions and denervation on EMG. However,
many conditions—including diabetic neuropathy—may present as a mixed axonal and
demyelinating pattern, underscoring the value of comprehensive testing in guiding diagnosis,
prognosis, and treatment planning.

The sensitivity and specificity of EMG/NCS for various conditions are well established. For
example, NCS demonstrates sensitivity of 84-94% and specificity of 95% for carpal tunnel
syndrome (Padua et al., 2016), while EMG has a sensitivity of 78-96% for detecting
lumbosacral radiculopathy (Dillingham, TR., 2013). Critically, EMG/NCS is the gold standard
for distinguishing demyelinating neuropathies from axonal neuropathies, an important
differentiation that informs prognosis and treatment planning.

In a multi-center clinical study by Rawat et al. (2020), EMG/NCS testing led to a change in
clinical management in 60.61% of patients and a change in diagnosis in 39%. Additionally, 92%
of patients perceived high or very high value from the testing, with over 89% reporting improved
understanding and self-management of their condition. Similarly, Lindstrom and Ashworth
(2018) found that electrodiagnostic testing changed the diagnosis in 51.5% of cases and
confirmed it in another 46.5%, highlighting its diagnostic and therapeutic impact in
neuromuscular care.




Videonystagmography (VNG):

Videonystagmography is a non-invasive diagnostic test used to evaluate the function of the
vestibular system by objectively recording involuntary eye movements (nystagmus). The test
uses infrared cameras mounted inside specialized goggles to capture high-resolution eye
movements while the patient undergoes a series of controlled positional, visual, and caloric
stimuli. These movements reflect the function of the semicircular canals and otolith organs of the
inner ear, which are responsible for detecting head motion and maintaining balance.

A complete VNG battery typically includes four components:

1. Oculomotor Testing — Evaluates saccades, smooth pursuit, and optokinetic responses to
assess central pathways involved in eye movement control.

2. Positional Testing — Identifies peripheral vestibular disorders such as benign
paroxysmal positional vertigo (BPPV) by evaluating nystagmus during head
movements (e.g., Dix-Hallpike maneuver).

3. Gaze and Spontaneous Nystagmus Testing — Assesses for central vestibular pathology
or acute unilateral hypofunction.

4. Caloric Testing — Uses warm and cool air or water in the ear canal to stimulate each
ear’s horizontal semicircular canal separately, helping to detect unilateral or bilateral
vestibular hypofunction.

VNG is particularly valuable in differentiating peripheral vs. central causes of dizziness, and
in identifying cases of vestibular neuritis, Meniere’s disease, or central lesions such as cerebellar
dysfunction. It is also one of the only tests capable of quantifying bilateral vestibular loss,
which often goes undetected by bedside exams alone.

In physical therapy settings, VNG is increasingly used as a point-of-care diagnostic tool in
vestibular rehabilitation programs and concussion management. For example, PTs can use VNG
results to guide canalith repositioning maneuvers, prescribe gaze stabilization exercises, or
determine whether a referral to neurology or otolaryngology is warranted based on central
signs. VNG adds clinical objectivity to dizziness and balance complaints, helping to tailor more
effective, evidence-based interventions.

VisualEyes:




Somatosensory Evoked Potentials (SSEP):

SSEP testing is a neurophysiological technique used to evaluate the functional integrity of the
somatosensory pathways from peripheral nerves through the spinal cord to the primary
somatosensory cortex in the brain. The test involves the electrical stimulation of peripheral
nerves, typically the median nerve at the wrist or the posterior tibial nerve at the ankle,
followed by recording the resulting electrical responses at multiple anatomical levels—including
the peripheral nerve, spinal cord, brainstem, and cerebral cortex.

SSEP signals are captured using surface electrodes placed along the brachial plexus, cervical or
lumbar spine, and scalp (e.g., over Cz’ and Fz EEG positions). The responses, known as
evoked potentials, are averaged over multiple stimulations to reduce background noise and
enhance the visibility of small, time-locked waveforms. Delays in signal latency or reduced
amplitude at any point along the pathway can localize a conduction abnormality.

SSEP is especially valuable for assessing:

e Spinal cord compression (e.g., from cervical spondylotic myelopathy or trauma)

« Multiple sclerosis (MS) and other demyelinating conditions that affect central
conduction

« Subclinical sensory deficits not evident on standard physical exam

e Intraoperative neurophysiologic monitoring, particularly during spine surgeries or
procedures involving the posterior fossa, to prevent neural injury

In physical therapy, SSEPs can support diagnostic clarity in patients presenting with non-
specific sensory complaints, upper motor neuron signs, or gait disturbances. For example, a
patient with intermittent numbness and spasticity may demonstrate prolonged central
conduction time on SSEP testing, supporting a central demyelinating process and prompting
timely referral or co-management with neurology. SSEPs are also useful in tracking disease
progression or recovery following spinal decompression or in neurorehabilitation settings.

Although less commonly used than EMG/NCS in outpatient PT practice, SSEP offers objective,
reproducible data about long-tract sensory conduction and remains a valuable adjunct in
comprehensive neuromusculoskeletal assessment when central pathway dysfunction is
suspected.

Integrating Diagnostics: Enhancing Clinical Application
A few common patient scenarios show how diagnostics impact care:

e A patient with neck pain and tingling in the fingers receives EMG/NCS testing, revealing
C6 radiculopathy. The PT crafts a targeted manipulation/mobilization treatment plan
specific to the nerve root that is involved. Testing results allow for the manual therapy
techniques to be highly specific to the identified area of dysfunction rather than vague
and general.



e A high school athlete with dizziness post-injury undergoes VNG testing that identifies unilateral
vestibular hypofunction. A focused vestibular rehabilitation protocol is initiated, reducing
recovery time.

e A patient with chronic shoulder pain receives MSKUS revealing a partial-thickness supraspinatus
tear. The therapist adjusts the plan of care, avoiding provocative loading, and uses ultrasound
follow-up to document tissue improvement.

In each case, diagnostics provide objective data to support the PT’s clinical hypothesis, allowing for safer,
faster, and more effective decision-making.

Diagnostic Stewardship in PT:

Our approach begins—and remains anchored—in a thorough history, functional assessment, and
impairment-based examination. Imaging and electrodiagnostics are used selectively, only when a
clearly framed clinical question will change management. For rotator cuff presentations,
musculoskeletal ultrasound (MSKUS) offers dynamic, point-of-care confirmation that
complements resisted testing and functional load tolerance; multiple systematic reviews have
shown MSKUS to be comparable to MRI in detecting rotator cuff tears (de Jesus et al., 2009;
Roy et al., 2015). Importantly, research highlights that outcomes are not necessarily improved by
more frequent imaging or surgery, and many patients do well with physical therapy alone
(Moosmayer et al., 2014; Karjalainen et al., 2019). Referral to MRI is therefore best reserved for



equivocal cases or surgical planning rather than routine surveillance, reducing the risk of image-
driven overtreatment.

Likewise, when symptoms suggest neural involvement, EMG/NCS clarifies axonal versus
demyelinating features and helps dose care safely—for example, favoring sliders over high-
tension neurodynamic techniques in the presence of axonal loss (Dillingham, 2013).
Electrodiagnostics have been shown to materially alter management: in outpatient PT practice,
Rawat et al. (2020) reported that EMG/NCS testing changed management in 60.6% of patients
and improved patient-perceived understanding in more than 89% of cases. Similarly, Lindstrom
& Ashworth (2018) demonstrated that EMG/NCS changed diagnosis in over 50% of cases and
confirmed it in nearly as many.

To avoid over-diagnosis, PTs should apply decision matrices that weigh symptom behavior,
functional goals, and tear characteristics (size, retraction, irritability) over isolated image
findings, with follow-up imaging limited to cases where clinical progress deviates from
expectations. In short, physical examination and functional outcomes lead; MSKUS, MRI, and
EMG/NCS support—they do not supplant—PT clinical reasoning, enabling more precise, safer,
and cost-effective care. This represents a new paradigm for physical therapy practice: a

Clinical Message
Diagnostics represent a new paradigm for physical therapy
practice: a physical therapist equipped with more knowledge,
expertise, and tools in their hands to be even more effective in
delivering safe, precise, and outcome-driven care.

physical therapist equipped with more knowledge, expertise, and tools in their hands to be
even more effective in achieving optimal patient outcomes.

The Business of Diagnostics: More Than Clinical Impact

Beyond clinical accuracy, diagnostic testing provides substantial business advantages for
physical therapy practices:

° Higher Reimbursement: Diagnostic testing is reimbursed at significantly higher rates than
routine PT visits. The average combined PT and Neuro MSK diagnostic session reimburses
around $700 nationwide — representing 3 to 10 times the reimbursement of a standard PT
session.

) Diversification of Revenue: Offering diagnostics helps stabilize revenue streams and
buffer against referral fluctuations or seasonal patient volume changes.
) Attracting Referrals: Physicians are more likely to refer patients to physical therapists

who provide both diagnostic and treatment services, reducing care fragmentation.



) Improved Retention and Patient Loyalty: Patients appreciate fast answers. Diagnostic
testing creates a clearer path to recovery and builds patient trust.

° Competitive Differentiation: Practices that implement diagnostics can get ahead of the
competition both clinically and financially. They can afford to pay higher salaries and bonuses to
their employees due to increased margins, which helps with staff retention and recruiting new
talent.

° Practice Valuation: Clinics offering diagnostic testing typically appraise at higher
valuation multiples due to diversified services, higher EBITDA, and growth scalability.

Training and Certification: Raising the Bar

To perform diagnostic tests legally and competently, physical therapists must pursue specialized
training. This typically includes:

e Board Certification in Clinical Electrophysiology (ECS): Offered through ABPTS and
recognized by CMS for full EMG/NCS reimbursement.

e RMSK Certification: Awarded by the Alliance for Physician Certification &
Advancement (APCA), validating proficiency in MSK ultrasound.

e Continuing Education: Most states accept diagnostic training for licensure renewal.
Programs now include hybrid and hands-on mentorship models.

e Residency and Fellowship Training: Formal post-professional training enhances skill
mastery, particularly for MSKUS and EMG.

These programs emphasize clinical reasoning, ethical testing, and integration into care plans.

Overcoming Barriers: Implementation in Real Clinics

Three challenges remain for PTs seeking to adopt diagnostics, and each requires thoughtful
planning and commitment:

1. Cost of Equipment
Startup costs for diagnostic technology are real. Units may range from $4,000-$20,000
or more, depending on the modality. However, reimbursement typically offsets this
investment quickly. For example, a practice offering EMG/NCS or MSKUS can recover
the cost of a unit in just a few months of billing. Mobile diagnostic carts, refurbished
systems, and shared-use models have made entry more feasible even for smaller
practices.

2. Billing and Compliance
Navigating CPT codes, documentation standards, and payer requirements is a learning
curve. Most commercial insurers reimburse PTs for diagnostic testing when it is
medically necessary and documented correctly, and CMS fully reimburses board-
certified ECS PTs for EMG testing. Compliance training and ongoing documentation
audits are critical to protect both reimbursement and provider credibility.

3. Time and Workflow Integration
Diagnostics need not disrupt a busy outpatient schedule. Many clinics successfully



integrate testing into initial evaluations or follow-up visits, rather than scheduling
separate encounters. Cloud-based reporting platforms, structured templates, and
streamlined workflows now allow PTs to deliver diagnostics efficiently, with reports
often ready at the time of the visit.

Competency and Training: The True Barrier

Beyond logistics, the most important barrier is competency. Owning an ultrasound machine or
EMG unit is not enough; the skill lies in the operator. Achieving true competency requires
structured education, mentorship, and supervised clinical experience.

Musculoskeletal Ultrasound (MSKUS):

Competence in MSKUS is not achieved through a few weekend courses. True mastery
requires fellowship-level training that includes not only classroom study but also
mentored scanning on real patients, with feedback on reporting and interpretation. The
AIUM requires a minimum of 150 supervised studies before a candidate is eligible to
sit for the RMSK board certification examination.

Unfortunately, some programs mislabel short classroom courses as “fellowships.” These
“fast-track” options—offering a certificate after 8-10 days of lectures with no
mentorship, no report review, and no supervised cases—are misleading and place
both patients and practitioners at risk. Poorly trained providers risk misdiagnosis, false
positives/negatives, unnecessary referrals, and even inappropriate surgeries.

By contrast, a true fellowship involves structured mentorship, supervised scans, and
rigorous report review. Though MSKUS training may cost over $15,000,
reimbursement from diagnostic testing can offset this quickly. More importantly, rigorous
training builds credibility, accuracy, and patient trust, ensuring the sustainability of
diagnostics within physical therapy.

Electromyography and Nerve Conduction Studies (EMG/NCS):

EMG/NCS competency is most reliably achieved through ABPTRFE-approved
residency programs in Clinical Electrophysiology. These residencies emphasize
structured coursework, mentorship, and supervised patient testing. Some programs are
structured so that PTs can complete training within their own facility, minimizing
disruption to clinical schedules. While costs may exceed $50,000, reimbursement for
EMG/NCS is substantial, and practices often recoup the investment within the first year
of clinical application.

Beyond finances, residency-trained providers achieve a level of diagnostic accuracy and
confidence that elevates their professional standing and directly improves patient care.



True Fellowship vs. Fast-Track Courses in MSKUS

Feature True Fellowship Fast-Track Course
Competency-Based Misleading “Fellowship”
Longitudinal program with didactic ~ Weekend or 1-2 week classroom-
+ hands-on mentorship only course

Required, with 1:1 supervised None, or minimal observation
scanning and report review
>150 supervised scans (AIUM Often 0 supervised cases
standard)
Detailed corrections and guidance No systematic review of diagnostic
Reports from certified mentors reports
Prepares for RMSK exam (board Certificate of attendance only
Outcome certification)
High—skills validated before Low—risk of misdiagnosis and
independent testing liability
>$15,000, but offset by Lower upfront, but poor long-term
reimbursement credibility

Professional Builds credibility, payer trust, and Damages credibility, may
Impact sustainable expertise undermine PT diagnostic role

The Road Ahead: Diagnostics as Standard of Care

The future of physical therapy includes diagnostic testing — not as an optional add-on, but as a
standard expectation. Several macro trends support this shift:

e Rising Complexity of Patients: Aging demographics and chronic disease burden
demand more accurate, efficient care.

e Value-Based Reimbursement: Payers reward data-driven care. Diagnostics shorten care
episodes and improve outcomes.

e Patient Expectations: Today’s patients want answers and accountability. Diagnostic
testing provides both.

e Workforce Economics: With therapist shortages and increasing student debt, diagnostic
services offer scalable revenue with fewer visits.

In short, diagnostic testing not only elevates clinical care — it future-proofs the profession.




Conclusion

For decades, physical therapy evolved through clinical observation, manual skills, and functional
training. That foundation remains vital. But the tools of modern medicine — once exclusive to
hospitals and specialists — are now in the hands of physical therapists.

By embracing diagnostic testing, PTs can improve patient care, drive better outcomes, earn
higher reimbursements, and lead in a healthcare system demanding precision and efficiency.

The diagnostic revolution isn’t coming. It’s already here!

For more information about training, implementation, or mentorship in diagnostic testing

for physical therapists, contact:
Dr. Dimitrios Kostopoulos, DPT, MD, PhD, DSc, ECS

(. 1-888-447-6014
& www.HandsOnDiagnostics.com or at dimi@handsonemg.com


http://www.handsondiagnostics.com/
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