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Bio

® Using US Imaging since 2006

® Registered Musculoskeletal Sonography
¢ Alliance for Physician Certification and
Advancement
® Past-President - Imaging Special
Interest Group, Academy of Orthopaedic
Physical Therapy

Disclosures

® None
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OBJECTIVES

@ ldentify when sonography is indicated to
assist in managing common shoulder
conditions.

® Understand what information can be
derived from ultrasound.

® Understand the relevance of ultrasound as
compared to other imaging modalities

® Understand the practicalities of obtaining
ultrasound equipment, incorporating its
use, and payment for ultrasound.

Why Add US Imaging to Your
Practice?
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Why Imaging in PT?

® Assist with diagnostic decision making
® Help direct PT interventions

® PTs as first access point to healthcare

e Demonstrating value of our services extends
beyond treatment outcomes

e Need to move beyond identifying “red flags”
& impairment only dx

Why Imaging in PT?

® Payers & policy makers are looking for:
e Right care, right time, by the right provider

o Avoid unnecessary office visits &
hospitalizations

o Avoid unnecessary procedures

o Avoid unnecessary testing

o Reduced costs — drugs, surgery

o Decreased time to definitive management
o Improved efficiency
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Why Imaging in PT?

® Imaging can often R/l or R/O Diff. Dx.

® Determine more precisely when PT is/isn’t
indicated

® Determine more precisely when referral to
other providers is indicated

® When referral is indicated imaging results
can help determine correct referral
specialist

® Consulting specialist can initiate definitive

management sooner

Needle Guidance

® Dry Needling & EMG/NCV

e Enhance safety
e Improve accuracy
e Improve outcomes

® Ultrasound guidance produced superior
accuracy compared with that of blind
needle placement in most muscles.
Clinicians should consider ultrasound
guidance to optimize needle placement in
these muscles, particularly the tibialis
posterior.

¢ Ann Rehabil Med 2015;39(2):163-169
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Dynamic Evaluation

® Shoulder Impingement
® Long Head Biceps Dislocation/Subluxation
® Trigger Finger

® Boxer’s Knuckle

® Snapping Hip/Knee

® Peroneus Dislocation/Subluxation
® Muscle Herniation/Tears

® Soft Tissue Masses: Lipoma, Cysts,
Abscess, Hematoma

Dynamic Evaluation Continued

® Nerve Disorders: CTS Ulna Nerve
® Cartilage Defects & Fractures

@ Joint Subluxation & Instability

® Interarticular Bodies

® Tendons Around Hardware
e AJR 2007; 188:W63-W73
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Patient Communication

® Explain not used to same level as a
radiologist

® Adjunct to clinical exam
® One more piece of info to help evaluate
® May need other imaging too

® Guide procedures

o Dry Needling

o Exercise biofeedback

o Direct mobilization procedures

Physician Communication

® Many MDs do not use US. They do not
know how to read images.

@® Do not just give images to patients for
MD visit.

® Send report directly to MD prior to
patient visit.

® Don’t blindside.
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APTA Standards of Practice 2020

® C. Initial Examination/Evaluation/Diagnosis/Prognosis
® The physical therapist performs an initial examination and
evaluation to establish a diagnosis and prognosis prior
to intervention...
® The physical therapist examination:
¢ |Is documented and dated by the physical therapist who
performed it;
¢ l|dentifies the physical therapy and as indicated other health
needs of the patient or client;
¢ Performs or orders appropriate diagnostic and or
physiologic procedures, tests, and measures;
¢ Produces data that are sufficient to allow evaluation, diagnosis,
prognosis, and the establishment of a plan of care;
¢ Refers for additional services to meet the needs of the patient or
client; and
¢ Includes, when appropriate and available, results fi
diagnostic and physiologic testing

APTA Diagnosis

® When indicated, physical therapists
order appropriate tests, including but not
limited to imaging and other studies, that
are performed and interpreted by other
health professionals.

® Physical therapists may also perform or
interpret selected imaging or other
studies.
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Qualifications

Terminology

® “Sonologist" refers to a doctor/DPT
performing ultrasound

® “Sonographer" who is a non-treating
person trained and certified in diagnostic
ultrasound. Sonographers cannot
interpret images. They cannot diagnose
or provide patients the results of the
scan.

® DPTs are Sonologists.
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Qualifications

® Currently vast majority of practitioners
are educated through CME/CEU and
self study

® Alliance for Physician Certification &
Advancement
¢ RMSK Credential

® American Institute of Ultrasound in
Medicine

e Multidisciplinary, open to DPTs.

e Extensive resources and CME

Payment
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General Guidance

® Usually only the providers performing
the test (TC) and the interpretation (PC)
can bill.

@ Billing for interpretation can only occur
once

® Diagnostic Rad. CPT code

¢ Require interpretation with report c/w
radiology

Extremity Complete

® 76881: Ultrasound, Extremity, Complete

® A complete ultrasound examination of an
extremity consists of real-time scans of a
specific joint that includes examination of
the muscles, tendons, joint, other soft
tissue structures, and any identifiable
abnormality.

@ Professional (-26) $32.40

@ Technical (-TC) $71.64

® Global $104.04
* Medicare Fee Schedule 2018
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Extremity Limited

® 76882: Ultrasound Extremity, Limited

® A limited, anatomic-specific ultrasound examination
is performed primarily for evaluation of muscles,
tendons, joints, and/or soft tissues. It is a limited
examination where a specific anatomic structure
such as a tendon or muscle is being assessed.
Ultrasound, extremity, nonvascular, real time with
image documentation; limited, anatomic specific

® Professional (-26) $25.20

Technical (-TC) $33.84

® Global $59.04
¢ Medicare Fee Schedule 2018

®

US Guided Needle Placement

® 76942: Ultrasonic guidance for needle
placement (eg. Biopsy, aspiration,
injection, localization device) imaging
supervision and interpretation

® Professional (-26) $ 33.12

® Technical (-TC) $ 28.08

® Global $ 61.20
e Medicare Fee Schedule 2018
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Abdominal

® 76705: Ultrasound, abdominal, real time
with image documentation; limited (eg,
single organ, quadrant, follow-up)

® Professional $30.24
® Technical $63.72

® Global $93.96
e Medicare Fee Schedule 2018

Pelvic

® 76857: Ultrasound, pelvic (nonobstetric),
real time with image documentation;
limited or follow-up (eg, for follicles)

® Professional $25.56
® Technical $24.12

® Global $49.68
e Medicare Fee Schedule 2018

PAGE 13



Transvaginal

® 76830: Ultrasound Transvaginal
® Professional (-26) $35.64
@ Technical (-TC) $89.64

® Global $125.28
e Medicare Fee Schedule 2018

Urinary Retention

® 51798: Measurement of post-voiding
residual urine and/or bladder capacity by
ultrasound, non-imaging*

® $12.97
e Medicare Fee Schedule 2018

*(does not apply)
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Non-US codes

® Can use biofeedback code for
movement facilitation and guided
exercise
o0 90901 code is for any modality of biofeedback
® Pelvic Floor Retraining
o 90911 pelvic floor training
® Can use physical performance testing
code 97750

Individual Payors

® Medicare: Current Medicare codified language
does not allow for PTs to order diagnostic
imaging or be reimbursed for performing US
imaging.

o http://www.cms.gov/Medicare/Medicare-Fee-for-
Service-
Payment/ClinicalLabFeeSched/downloads/410_32.pdf

® Medicaid coverage for allowable services
typically will not exceed that provided under
Medicare. Coverage is variable by state,
requiring inquiry from each applicable state
Medicaid agency.

o https://www.medicaid.gov/federal-policy-
guidance/federal-policy-guidance.html
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Individual Payors

® TRICARE does not allow for diagnostic
testing as ordered by PTs nor is
payment provided for PTs completing
US imaging.
o http://www.ecfr.gov/cqgi-bin/text-

idx?SID=428abfcbfa6e965d83cf3f6255375a5
9&mc=true&node=se32.2.199 16&rgn=div8

® Other payors vary. Check individually.

Payment

® Real payoff is in:
e Better and quicker patient outcomes
e Enhanced professional reputation

e Competitive advantage
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Basic Echo-Images

MORPHOLOGY

Structures

® Bone
® Tendon
® Ligament
® Muscle
® Nerve

® Cortex

® Cartilage
® Bursa
® Synovia
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Axis Orientation

® Long axis
e same plane as target
® Short/transverse axis
e X-section
® “One image is no image”

Long axis
Fibrillar appearance on long axis

Teaching Milton Orthopaedic & ...

£

—_————

17-Jan-2014
05:02:07 PM

MI 0.8
TIS 0.6

1514

OM/E/3/M/TV3
Gn 50 DR &0

Depth 2 cm
31Hz
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Sx Bristle

Tendon
Teaching Milton Orthopaedic & ... 17-Jan-2014
05:06:25 PM

MI 0.8
TIS 0.6

1514

OM/E/3/M/TV3
Gn 51 DR 60

Depth 3 cm
29 Hz

MCL

Ligament

Teaching Milton Orthopaedic & ... 17-Jan-2014
05:07:20 PM

MI 0.8
TIS 0.6

1514

OM/E/3/M/TV3
Gn 51 DR 60

Depth 3cm
29 Hz
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Pennate
Muscles

Starry Night

With credit to Antionio Buffard MD
Muscles
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Muscle Transverse

Fascicular
Follicular

Nerves
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Ulna Nerve - Long Access

ULN
FOREar
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SONOGRAPHY FOR
COMMON SHOULDER
CONDITIONS
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Accuracy of Dynamic Ultrasound
Versus MRI

® 50 pts painful shoulder
® 42 of them limited ROM

® All pts had a conventional B-mode ultrasound and
dynamic sonographic examination

® Compared to MRI

® The addition of dynamic ultrasound examination showed
the highest sensitivity for impingement

® 85.7% for rotator cuff partial-thickness tear
® 90% for rotator cuff full-thickness tear)

El-Shewi, |.LEH.A.F., El Azizy, H.M. & Gadalla, A.A.E.F.H. Role of dynamic ultrasound versus MRI in di
assessment of shoulder impingement syndrome. Egypt J Radiol Nucl Med 50, 100 (2019).
https://doi.org/10.1186/s43055-019-0107-7

Accuracy of Dynamic Ultrasound
Versus MRI

Full-thickness tear Infraspinatus tendinopathy Infraspinatus tear Subscapularis tendino
Statistic Value 95% ClI Value 95% ClI Value 95% ClI Value 95% ClI
Sensitivity 90.00% 55.50-99.75% 83.33%  35.88-99.58% 100.00%  15.81-100.00% 50.00% 6.76-
93.24%
Specificity 100.00% 66.37-100.00% 100.00% 47.82-100.00% 100.00%  15.81-100.00% 100.00% 15.81-
100.00%
Negative likelihood ratio
0.10 0.02 to 0.64 0.17 0.03 to 1.00 0.00 0.50 0.19t0 1.3
Disease prevalence
52.63% 28.86-75.55% 54.55%  23.38-83.25% 50.00% 6.76-93.24% 66.67% 22.28-
95.67%
fi00.00% fi00.00% fi00.00% fi00.00%
Negative predictive valud
Bo:00% B837:98.30%  83.33%  M552:06.77%  100.004 50004 729}
27
Accuracy 94.74% 73.97-99.87% 90.91% 58.72-99.77% 100.00% 39.76-100.00% 66.67% 22.28-

95.67%

El-Shewi, .EH.A.F., El Azizy, H.M. & Gadalla, A.A.E.F.H. Role of dynamic ultrasound versus MRl in dia
shoulder impingement syndrome. Egypt J Radiol Nucl Med 50, 100 (2019). https://doi.org/10.
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Versus MR

Accuracy of Dynamic Ultrasound

AC OA RC tendinosis
Statistic Value 95% ClI Value 95% CI Value
Sensitivity 94.74% 82.25-99.36%  83.33% 58.58-96.42% 100.00%
98.22%
Specificity 100.00% 90.26-100.00% 100.00% 78.20-100.00% 100.00%
100.00%
Negative likelihood ratio
0.05 0.01t0 0.20 0.17 0.06 to 0.47 0.00
Disease prevalence
51.35% 39.44-63.15% 54.55% 36.35-71.89% 50.00%
73.41%
Positive predictive valud
fi00.00% fi00.00% fi00.00%
Negative predictive valud
0474% B237:98.58% B333%  64.02:93.35% [00.00%
b558%
Accuracy 97.30% 90.58-99.67% 90.91% 75.67-98.08% 100.00%
99.05%

El-Shewi, .EH.A.F., El Azizy, H.M. & Gadalla, A.A.E.F.H. Role of dynamic ultrasound versus MRI in diagnosis an
shoulder impingement syndrome. Egypt J Radiol Nucl Med 50, 100 (2019). https://doi.org/10.1186/s43

Calcific tendinitis

Partial-thickness tear

95% CI Value 95% ClI
29.24-100.00% 85.71% 57.19-

29.24-100.00%  100.00% 73.54-

0.14 0.04 to 0.52

11.81-88.19%  53.85% 33.37-

54.07-100.00% 92.31% 74.87-

Versus MR

Biceps teno-synovitis

Statistic Value 95% CI
Sensitivity

100.00%  79.41-100.00%
Specificity

100.00%  79.41-100.00%
Negative likelihood ratio

0.00
Disease prevalence

50.00%  31.89-68.11%

100.00%  89.11-100.00%

Joint effusion

Accuracy of Dynamic Ultrasound

Value 95% CI

94.29%

100.00% 89.42-100.00% 100.00%  87.66-100.00%
0.06 001t0022  0.07 0.02100.25
51.47% 39.03-63.78%  51.72%  38.22-65.05%

fi00.00%4 fi00.00%
b4.20%4 B1.12-98.45% 93.33% 78.50-98.16%
97.06% 89.78-99.64% 96.55%  88.09-99.58%

El-Shewi, |.LEH.A.F., El Azizy, H.M. & Gadalla, A.A.E.F.H. Role of dynamic ultrasound versus MRI in diagnosis and as:
shoulder impingement syndrome. Egypt J Radiol Nucl Med 50, 100 (2019). https://doi.org/10.1186/s43055-!

Subacromial bursitis

80.84-99.30%

Value 95% CI

93.33% 77.93-99.18%
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US versus MR shoulder in RA

Agreement between US & MR in shoulder pathologies
% observed agreement

% agreement by chance

Strength of agreement

Biceps tenosynovitis 94.83%, 60.8%, Almost perfect

Supraspinatus tendinopathy 96.55%, 49.94%, Almost
perfect

Subscapularis tenosynovitis 96.55%, 67.18%, Almost
perfect

® SASD bursitis 91.38%, 70.33%, Substantial
® Humeral erosions 94.83%, 54.28%, Almost perfect
® AC osteoarthritis 89.66%%, 68.73&, Almost perfect

© ©®©©® 00

®

Abdelzaher MG, Tharwat S, AbdElkhalek A, Abdelsalam A. Ultrasound versus magnetic resonance ij
evaluation of shoulder joint pathologies in a cohort of rheumatoid arthritis patients. Int J Rheum Di:

POC US for shoulder disloc: SR & MA

® 7 studies, 739 assessments with 306
dislocations
® Dislocations
e S:99.1% (95% CI 84.9-100%)
e Sp: 99.9% (95% Cl 88.9-100%)
e |LR+:796.2 (95% CI 8.0-79,086.0)
e LR-:0.01(95% CI 0-0.17).
® Fractures
e S:97.9% (95% CIl 10.5%-100%)
* Sp: 99.8% (95% Cl 28.0-100%)
Gottlieb M, Holladay D, Peksa GD. Point-of-care ultrasound for the diagnosis of sh

dislocation: A systematic review and meta-analysis. Am J Emerg Med. 2019
761. doi: 10.1016/j.ajem.2019.02.024. Epub 2019 Feb 19. PMID: 3079
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Agreement btwn PTs & Rads Stratifying Pts wit
Shoulder Pain into Treatment Categories using
us

Results of agreement

Frequency, Cohen's kappa (95%Cl), Observed agreement
Overall: 0.60 (0.43-0.76) 90%

Possible indication for surgery: PT: 8 Radiologist: 10
Both: 7 0.74 (0.50-0.99) 94%

Possible indication for physiotherapy management: PT:
53 Radiologist: 48 Both: 45 0.57 (0.33-0.82) 85%

® Watchful waiting: PT: 4 Radiologist: 8 Both: 3 0.46 (0.04—
0.87) 91%

©®@ ©® ® ©®

@®

Thoomes-de Graaf M, Ottenheijm RPG, Verhagen AP, Duijn E, Karel YHJM, van den Borne MPJ, Beumer
A, van Broekhoven J, Dinant GJ, Tetteroo E, Lucas C, Koes BW, Scholten-Peeters GGM. Agreement

between physical therapists and radiologists of stratifying patients with shoulder pain into new treatment
related categories using ultrasound; an exploratory study. Musculoskelet Sci Pract. 2019 Apr;40:1-9. doi:
10.1016/j.msksp.2019.01.005. Epub 2019 Jan 11. PMID: 30660988.

Shoulder Pain: Suspect
Cuff Pathology

Suspect concomitant
labroligamentous or
other pathology

Trauma
and/or = 40
years old

No trauma and
< 40 years old

Other
Positive
Findings

if MRI

CT Arthrogram

contraindicated

Positive
Findings

Positive
Findings

abnormality, or other positive findings, which include, but are not limited to, osteoarthritis, fractures, bone tumors, or labroligamentous abnormality.

Nazarian LN. Published Online: may 01,2013
https://doi.org/10.1148/radiol. 13121947

Figure 1: Diagnostic algorithm for painful native shoulders suspected of having rotator cuff abnormality. Endpoints for algorithm include normal rotator cuff, rotator cuff

Radiology
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RSNA

Shoulder Pain: Suspect
Recurrent Tear

Other
Positive
Findings

Suture
Anchor

Ultrasound

MRI-or MR
Arthrogram

CT Arthrogram
e if MRI

Other
Positive
Findings

Other
Positive
Findings

Rotator
Cuff
Tear

Figure 2: Diagnostic algorithm for painful shoulders with history of rotator cuff repair suspected of having recurrent rotator cuff abnormality.

Nazarian LN. Published Online: May 01,2013

https://doi.org/10.1148/radiol.13121947 Radiology

Shoulder Pain: Suspect
Rotator Cuff Tear

¥

* Unless X-ray finding
obviates need for
ultrasound

ClUitrasound

Normal
Rotator
Cuff

Other
Positive
Findings

Rotator
Cuff
Tear

Positive
Findings

Figure 3: Diagnostic algorithm for painful shoulders suspected of having rotator cuff abnormality after arthroplasty.

Nazarian LN. Published Online: May 01,2013

https://doi.org/10.1148/radiol.13121947 Radiology
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PTs Utilizing Dx US in shoulder Pts. How Useful
do Pts Find Feedback From the Scan in the
Management of Their Problem?

® Pts rated the US scan to be of benefit in all
aspects.

® 97% strongly agreed or agreed regarding the
ability to understand their shoulder problem
better and in feeling reassured about their
problem

® 89% strongly agreed or agreed concerning the
capability of managing their problem

@ In total, 96% of patients evaluated the
ultrasound scan to be of very high/high value
to them.

Lumsden G, Lucas-Garner K, Sutherland S, Dodenhoff R. Physiotherapists utilizing diagnostic
ultrasound in shoulder clinics. How useful do patients find immediate feedback from the scan as
part of the management of their problem?. Musculoskeletal Care. 2018;16:209-213:
https://doi.org/10.1002/msc.1213

US Evaluation of Postop Shoulder
after RCR

® Significant inverse relationship btwn the amount of
subdeltoid fluid and degree of self-assessed pain
improvement of the pts (P < 0.05), although every KSS
category showed statistically insignificant tendency of
inverse relationship with the fluid thickness.

® There was no statistically significant relationship between
the thickness of repaired supraspinatus tendon and KSS
scores.

® In patients aged >60 years, a statistically significant
inverse relationship between thickness of subdeltoid fluid
collection and difference value of the KSS scores in
category of function was observed with both interpreters
(P 74 0.015 and P 74 0.04, respectively).

Kim H, Park HJ, Lee SY, Kim JN, Moon J, Kim MS, Kim E. Ultrasound evaluation of postsurgical
shoulder after rotator cuff repair: comparison of clinical results. Acta Radiol. 2020 Aug
16:284185120948494. doi: 10.1177/0284185120948494. Epub ahead of print. PMID: 32799556
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Biceps Sheath Fluid on US as a
Predictor of RCT

® Highly significant correlation (P < .001; p = 0.354) was
found between fluid in the LHB sheath and rotator cuff
tears on arthroscopy.

® Statistically significant but weak correlation (P < .05; rho =
0.187) was found between fluid in the LHB sheath and
3pth biceps tendon disease and glenohumeral joint
isease.

® Fluid around the LHB was shown to increase the
likelihood of having rotator cuff tear (odds ratio, 2.641;
95% confidence interval, 1.229-5.674) and biceps tendon
disease (odds ratio, 2.698; 95% confidence interval,
1.216-5.987)

Hanusch BC, Makaram N, Utrillas-Compaired A, Lawson-Smith MJ, Rangan A. Biceps sheath fluid
on shoulder ultrasound as a Sredictor of rotator cuff tear: analysis of a consecutive cohort. J
Shoulder Elbow Surg. 2016 Oct;25(10):1661-7. doi: 10.1016/j.jse.2016.02.009. Epub 20
PMID: 27068382

Adhesive capsulitis: sonographic changes in th
rotator cuff interval with arthroscopic
correlation skeletal Radiol (2008) 34: 522-527
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Adhesive capsulitis: sonographic changes in the
rotator cuff interval with arthroscopic
correlation sketetal Radiol (2005) 34: 522-527

——

MSKUS Diagnostic Imaging Uses

® Dx of synovial proliferation and synovitis
® Bursitis

® Bone and joint erosion
® Tendon injury

® Ligament tears

® Muscle injury (calf tear)
® Fatty Mass

® Dynamic testing
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Rotator Cuff Management

® ‘One-stop clinic' for the dx. & mgmt. of RC pathology:
Getting the right diagnosis first time

® Mean time from GP referral to definitive management
plan was 6.49 months (SD 2.74) in group 1,
compared with 4.63 months (SD 1.43) in group 2
(US), overall reduction in half the number of clinic
appointments

International J Clinical Pratice, Vol.62, #5, 750 - 753

Dynamic Impingement Test

® Dynamic impingement view
e The supraspinatus tendon and the

subacromial bursa are scanned while
passing beneath the acromion

¢ https://youtu.be/yb2EdTBdTYs
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AC Joint

Normal AC Joint

AC JOINT |
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Unstable AC Joint

LHBT LX
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LHBT Normal

BICEPS TENDON

LHBT Sx

PAGE 35



LHBT Sx

BICEPS TENDON

LHBT Rupture Lx and Sx
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Infrapinatus

Infraspinatus

INFRASPINATUS |
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Supraspinatus

Supraspinatus Normal

Bursa

SUPRASPINATUS LONG
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Supraspinatus Lx Normal

SUPRASPINATUS LONG

Supraspinatus Tendinosis
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Supraspinatus Partial Tear

Supraspinatus Large Tear Lx
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Supraspinatus Complete Tear Lx

Supraspinatus CA
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Subacromial Bursitis

Subscapularis
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Subscapularis

SUBSCAPULARIS |

Supraspinatus Sx
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Supraspinatus Normal Sx

Supraspinatus Large Tear Sx
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Equipment

Equipment

® Decide on the applications you will be
performing

® Determine the equipment specifications
e Transducers: Linear, curvilinear, small parts
e Frequency range of transducers
e Ability to capture, store and manipulate

images.

® Used equipment is an option

® New units pricing range from $2k + $

annually to $30-40k.
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