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« Ultrasound has become an essential tool in
the diagnosis of shoulder diseases

* A systematic approach is fundamental to
increase the accuracy of the examination

Adapted from
“Canine Lameness”, 2020
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« Teres Minor

« Anti-gravity muscle

« Stabilises the shoulder when the
foot is down (stance phase)
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* For the last 3 months, lame on left front
limb in the morning

* Pain in left shoulder and right elbow




New bone proliferation

New bone proliferation
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ind Infraspinatus
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Transverse scan plane 1-2

WNL scapular portion of deltoids muscle

Deeper tissues still visible
Not visible deeper tissues

Well defined margins Completely degraded image
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RESULTS BY YEAR Exploring the associations between skeletal muscle echogenicity and physical

function in aging adults: A systematic review with meta-analyses.
= Gite Oranchuk DJ, Bodkin SG, Boncella KL, Harris-Love MO.
J Sport Health Sci. 2024 Nov;13(6):820-840. doi: 10.1016/3shs.2024.05.005. Epub 2024 May 15.
| PMID: 38754733 Free PMC article.
|.||||||||||||||||||||||l|| | However, relationships between musele echogenicity and ciinical functional assessments require
O authoritative analysis. Thus, we aimed to (a) synthesize the literature to assess the relationships
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Tyear ] Muscle Echogenicity and Changes Related to Age and Body Mass Index.
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There was a positive correlation between age and thigh-muscle echogenicity (r(p) = 0.534, P <
Custom Range 0001) and a lation between thigh I icity and thickness (r(p) = -0.395,
P <.0001). There was high muscle echogenici
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Ultrasound Echogenicity as an Indicator of Muscle Fatigue
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Ultrasound Findings of Delayed-Onset
Muscle Soreness
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Victor Longo, DO, Jon A. Jacobson, MD, David P. Fessell, MD, Kenneth Mautner, MD

strain, contusions, and tears; another cause of muscle pain

is delayed-onset muscle soreness (DOMS), which is con-
sidered a type 1 muscle strain.!? Delayed-onset muscle soreness is
the development of pain, soreness, or stiffness of the activated mus-
culature after intense physical activity due to muscle microtrauma,
resulting in inflammation and edema. The onset of symptoms is

imately 24 peakingat 48 to 72 hours,
andrresolving within S to 7 days after the inciting activity.>* Delayed-
onset muscle soreness can predispose to increased risk of further
injury,! hence the importance of accurate diagnosis.

T here are many causes of muscle pain, which include muscle
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Assessment and quantification of ~skeletal muscle N . -
morphology and function within the aging population is vital 1V€ ability. We hyp that muscle would
for diagnosis, treatment, and injury/disease prevention. Sarco- be a moderate predictor of physical performance. Furthermore,
penia, defined as the reduction in muscle mass and strength,’ P i :
is a growing concern, with up to 25% of individuals over "o anticipated that the echqgemclty ,of agonist muscle groups
70 years old receiving the diagnosis. Early identification of Would ~correlate better with physical performance when
the decline in skeletal muscle morphology and function can compared to less obviously relevant muscle groups.
lead to appropriate therapies, such as exercise or nutritional Th ults of th . . ith met |
interventions, which may improve patient outcomes.” To date, e results of this Teview wit Ly
screening measures to identify patients at risk for sarcopenic- demonstrate a consistent yet modest association between skeletal
related disability include patient-reported outcomes (such as  1yycle echogenicity and physical function in aging adults. Addi-
the Strength, assistance with walking, rising from a chair, oSS he inimal b le diff
climbing stairs, and falls (SARC-F) questionnaire), objective tionally, sub-analyses show minimal between-muscle erences
in lati between ech icity and physical function,
ing that d-esti d muscle quality and compo-
sition are systemic. However, including multiple muscles tends




e of the most common
findings in MSK ultrasound

« Same change, different
meaning

« Fundamental to differentiate
between conditions

« If there is no scattering artefact,
consider atrophy

« If a scattering artefact is present:
inflammation is there - check for pain

. Normal muscle
. Atrophy
. Muscle soreness

. Inflammation
(scattering artifact)




« Check serratus ventralis - cervical and thoracic
portions: antigravitational muscles
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« Deltoideus

BB

« Teres Minor

« “Lateral collateral ligament of the shoulder”

» Best tendon to start to scan
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Suspected trauma three months ago

Progressive left front lameness over the last
three months

Gait is unremarkable at rest but becomes
abnormal after exercise

Not responding to NSAID




Infraspinatus mus

Right shoulder

Sound limb

tus muscle transverse scan

ransverse scan
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Infraspinatus muscle transverse scan 2-3

Right shoulder

Sound limb Affected limb

Right shoulder

Sound limb

cle and tendon, longitudinal scan 2-3



http://www.imaios.com
http://www.imaios.com

Affected limb

Infraspinatus muscle and tendon, longitudinal scan 2-3

Abbie, FI, 7 years
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Right shoulder
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Infraspinatus muscle contracture.
HarasenG.

Fibrotic Contracture of the Infraspinatus Muscle with or without Contracture
of the Teres Minor Muscle: A Retrospective Study in Eight Dogs.
Keystali A, Papsefttymiou S, Panti K, Sidri A, Pappa I, rassinos NN,

UL Ll
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Review
Fibrotic C of the Infraspi Muscle with or without
Contracture of the Teres Minor Muscle: A Retrospective Study in
Eight Dogs

Androniki Krystalli 1*©, Sofianos Papaefthymiou @, Kornilia Panteli !, Aikaterini Sideri 20, Elena L. Pappa 2
and Nikitas N. Prassinos '

Acute clinical signs include local pain, lameness, and swelling, which subside over
one to four weeks after which the dogs ively develop a persi i
due to contracture [10,15]. In the standing position, they present elbow adduction and
external rotation of the distal thoracic limb, and when walking, they show a characteristic
circumducted gait abnormality of the distal limb with a carpal flip [6,11,17-19]. Atrophy of
the spinatus muscle group and reduction in the range of shoulder flexion are frequently
evident during orthopedic examination [8,13,20-22]. The causes of muscle contracture
include repetitive strains and ischemia, infection, eosinophilic myositis, neoplasia, and
myositis ossificans [14,15,23]. The most likely cause of FCIM appears to be trauma during
exercise, leading to compartment syndrome, as hemorrhage, degeneration, atrophy, and
fibrosis are the histological changes shown in infraspinatus muscle biopsies [8,20].

Radiographs of the shoulder joint appear normal, although, in some cases, they could
show a narrowing of the scapulohumeral joint space [24], while ultrasonographic findings
are a crucial diagnostic tool [5]. Biochemical blood analysis may show an elevation in
CK [25)]. The treatment consists of the tendon’s tenotomy at its insertion and the breakdown
of adhesions [8,19]. The prognosis is good, as the animals return to their vigorous life in
one or two months [10,26].

Fibrillar muscle pattern Moderate muscle atrophy Severe muscle atrophy

« Left infraspinatus muscle contracture

« Partially ruptured tendon

« Surgery?




« Teres Minor

« Deltoideus

« Carries the weight of the head

* Fibro-cartilagineous aponeurosis

* Low pain receptors density
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* Stop the humerus from displacing
cranially

« Carry the weight of the head

O

* A weak medial stabiliser of the shoulder

« Connect shoulder and elbow

« Connect shoulder and
elbow

* Flex the elbow and
extend the shoulder
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Ultrasound of the normal canine
supraspinatus tendon: comparison
with gross anatomy and histology times the patient body weight during trot

Caroline Chloe Lassaigne ©,' Charlotte Boyer, Lucile Sautier ® ?Oliver Taeymans’

Supraspinatus tendon sustains 4,6

- " There are few nervous terminations
Veterinary Record (2019) doi:10.1136/ vetrec-2019-105552




* Repetitive traumas results in hemorrhages that mineralise

* The patient is usually asymptomatic but the tendon
diameter increases

* The end result is an impingement syndrome on the
adjacent biceps tendon

longitudinal

transverse

BB transverse scan



http://www.imaios.com

* Minimal hesitation on jumping
documented in slow motion movies of the
last two races

« Resistance in right shoulder extension

« Reduced performance (+2 second)

« Unremarkable radiographic examination
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Right shoulder

transverse scan

Affected

longitudinal scan

9

BB longitudinal scan




Right

BB transverse scan

transverse

o mm—

Second degree supraspinatus tendinopathy

Possible impingement syndrome

Follow up in
two months
Consider rehabilitation to reduce
the supraspinatus diameter

Consider to change the training exercises

Consider to increase the muscle tone of the triceps




Two months later

Doing great but not back to sport

« On physical examination good extension
of the right shoulder

* Increased triceps tone

Right shoulder

Two months later

BB longitudinal scan

Right shoulder

Two months later

BB transverse scan




Supraspinatus-biceps tendon interface, transverse

Right shoulder ~ Time zero Right shoulder

Two months later

* Check the supraspinatus and BB sliding on both
views (long and transverse)

* Check the joint capsule

* Check the triceps tone

* Follow up in two months

Two months later

Improved second degree
supraspinatus tendinopathy

No signs of impingement syndrome now

Ultrasonographic
follow up if needed

He went back to sport - He is winning

Recheck with the physiotherapist every three months
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scapula

Adhesive Capsulitis in Eight Dogs: Diagnosis and Management.

Carr BJ, Canapp SO, Canapp DA, Gamble LJ, Dycus DL.
Front Vet Sci. 2016 Jul 14;3:55. doi: 10.3389/fvets.2016.00055. eCollection 2016.
PMID: 27471728  Free PMC Article
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Prevaence of the tendonof muscein  Mineralization of the
non-lme doge.
ey e Flo GL, Middleton D.

A P 202 201450454 " » A Vet Med Assos. 1990 Jul 1;197(1)96-7.

P 330 PMID: 2370229

tendon in dogs.

sses foundn ol dogs..CLNICAL SIGNIFCANCE: Th prevalnce o supraspinatus

Clinically relevant or not?

C ison between shoulder and clinical findings in 89 dogs

thoracic limb lameness.

Maddox TW, May C, Keeley BJ, McConnell JF.

Vet Radiol Ultrasound. 2013 Jul-Aug;54(4):358-64. doi: 10.1111/vru.12043. Epub 2013 Apr 18,

PMID: 23594007

Surgical treatment of ized and i praspinatus tendinopathy in twenty-four
dogs.

Lafuente MP, Fransson BA, Lincoln JD, Martinez SA, Gavin PR, Lahmers KK, Gay JM.

Vet Surg. 2009 Apr;38(3):380-7. doi: 10.1111/}.1532-950X.2009.00512..

PMID: 19573103

Mineralization of the supraspinatus tendon in dog long-term follow-up.
Laitinen OM, Flo GL.

J Am Anim Hosp Assoc. 2000 May-Jun;36(3):262-7.

PMID: 10825100
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« A systematic approach helps to become
confident in MSK ultrasound

» A multidisciplinary team is needed

Thank you
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