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Abstract

Ultrasonography has advantages over other imag-
ing modalities in terms of availability and comfort,
safety, and diagnostic potential. Operating costs are
low compared with both computed tomography (CT)
and magnetic resonance imaging (MRI). The portable
equipment is accessible at locations distant from medi-
cal centers. Importantly, ultrasonography is performed
while patients lie in a comfortable position, without
pain or claustrophobia.

© 2011 Baishideng. All rights reserved.

Key words: Ultrasound; Orthopedic surgery; Safety; No
radiation; Soft tissue

Peer reviewer: Michael T Hirschmann, MD, Department of
Orthopaedic Surgery and Traumatology, Institution of Kantons-
spital Bruderholz, Bruderholz, 4101, Switzerland

Blankstein A. Ultrasound in the diagnosis of clinical or-
thopedics: The orthopedic stethoscope. World J Orthop
2011; 2(2): 13-24 Available from: URL: http://www.wjg-
net.com/2218-5836/full/v2/i2/13.htm DOI: http://dx.doi.
org/10.5312/wjo.v2.i2.13

(4 9

Boishidengs  WJO | www.wjgnet.com

13

INTRODUCTION

Ultrasonography is a totally safe noninvasive imaging
technique. In contrast to computed tomography (CT) and
X-rays, it does not emit ionizing radiation. Unlike magnet-
ic resonance imaging (MRI), it is safe for all patients, in-
cluding those with cardiac pacemakers and metal implants,
without any contraindications.

With its outstanding diagnostic benefits, notably
high resolution and capability of real time assessment |
orthopedic ultrasound is often referred to as the “ortho-
pedic surgeon’s stethoscope”. Its high resolution enables
detection of tendon tears, tiny calcifications, and foreign
bodies. Calcification in soft tissue and destructive and re-
parative hypertrophic changes on bone surfaces are more
readily apparent, and at an eatlier stage, than with plain
X-rays, CT or MRI. Ultrasonography thus enhances early
detection of pathologies.

The real time capability of musculoskeletal sonog-
raphy enables dynamic assessment of joint and tendon
movements and stabilitym, and detection of fracture
union and reunion, structural abnormalities, infection,
ligamentous injuryw, nerve compression and mechanical
impingement between orthopedic hardware and soft tis-
sue structures. Beyond diagnostics, real time capability is
useful for guiding therapeutic interventions, such as cyst
aspiration. The fact that ultrasound examinations may be
easily repeated as often as necessary, makes this modality
useful for monitoring treatment.

Due to its flexibility and precision in the selection of
the point of examination and in the field of vision, mus-
culoskeletal ultrasonography has spatial, as well as tem-
poral benefits. The possibility of placing the sonographic
probe at the point of maximal tenderness increases the
likelihood of detecting abnormalities, and ensures clinical
relevance of the examination. Sonography affords com-
parisons of targeted findings with those of the contralat-
eral side, and also enables under “vision” biopsy or joint
aspiration.
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Of the many indications for musculoskeletal ultraso-
nography, the evaluation of soft tissue pathology is par-
ticularly common, In addition, ultrasonography is useful
for the detection of fluid collection, and for visualization
of cartilage and bone surfaces. Color or power Doppler
provides important physiological information, including
that relating to the vascular system. The capability of ul-
trasonography in delineating structures according to their
echo textures results in excellent pictorial representation.
This imaging principle is based on physical changes in
composition, as compared to imaging with MRI, which is
based on changes in chemical composition.

This article reviews the contribution of sonography to
the evaluation of the musculoskeletal system.

NECK REGION

Ultrasonography is preferable to radiography for the early
detection of calcification in soft tissue in the neck region.
In the investigation of suspected soft tissue tumors, such
as in acute swelling of sterno-cleido mastoideus, and in
cases of congenital muscular torticollis, ultrasound can
often distinguish between a true tumor mass and a hema-
toma or muscle rupture!”,

The appearance of an echogenic structure with acous-
tic shadowing in the region of tenderness may indicate
a cetvical rib!” (Figures 1 and 2). Fracture of the clavicle
in the newborn" and congenital pseudoarthrosis of the
clavicle can also be diagnosed with ultrasound"”.

SHOULDER

At our medical center, the shoulder is one of the bodily
areas for which musculoskeletal sonography is most re-
questedm. Age-related degenerative changes and overuse
syndrome with degenerative tears leads many patients to
seek medical treatment for painful shoulder.

Suspicion of rotator cuff pathology is the most impor-
tant indication for shoulder sonography. Musculoskeletal
ultrasound enables early detection of changes in tendons, in
bursae-rotator cuff and in cartilage, thus leading to adequate
treatment. Tears can be seen, located, and measured"' ™
(Figures 3-5). Their full anatomical extent can be assessed.
Calcification is more visible with ultrasound than with MRI
(Figure 6) and the capability of precise location enables
assessment of treatment. Sonographic palpation and com-
parison with the other shoulder is easily performed.

The presence of fluid around the biceps tendon or
subdeltoid bursa may indicate a bursitis infection or tear
(Figure 7). Lesions associated with rotator cuff disease,
such as long biceps tenosynovitis and sub-acromial deltoid
bursitis, can be visualized by ultrasound.

Ultrasound can detect fractures in the head and shaft
of the humerus, especially the greater tuberosity (Figure 8).
Greater tuberosity fractures are characterized by sonogra-
phy as cortical discontinuity, and may appear as a cortical
gap or step-off (double line)'"¥. They should be included
in the differential diagnosis of every shoulder sonography
examination, even in the absence of a clear history of
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Figure 1 Transverse imaging of the right neck region. Note the echogenic
structure with acoustic shadow.

Note the cervical rib.

Humeral head Humeral head

Shoulder
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+ Dist 0.197 cm
> Dist 0.428 cm

Supraspinatus

Figure 3 Partial thickness tear of supraspinatus. Right and left shoulder. Note
the narrowing of the tendon. Transverse sonogram. A 70-year old male who pres-
ents with bilateral shoulder pain and has a painful arc at clinical examination.

trauma. Osteolytic lesions of the proximal humerus can
also be detected in ultrasound (Figure 9).

Since conventional radiography does not adequately
diagnose symptoms of shoulder pain, a sonographic ex-
amination is recommended as part of the early diagnostic
protocol™, Ultrasound is useful in detecting pathologies
in the acromioclavicular joint, such as acromioclavicular
joint arthritis and dislocation (Figure 10) 7 as well as sep-

[18]

tic arthritis of the sternoclavicular' ~ and acromioclavicu-

lar joints[1 2,
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Figure 4 Transverse sonogram, supraspinatus right and left shoulder.
Anechoic defect. Partial thickness tear, right. Left: Normal supraspinatus.
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Figure 6 Ultrasound examination of calcification. A: Calcific tendinitis. Cal-
cification in the supraspinatus tendon, longitudinal view. Note: Acoustic shadow
behind the calcification. A 29-year old woman presents with a short history (3 d)
of incapacitating shoulder pain and with severe restriction in the range of shoulder
movement; B: Transverse sonogram. Calcification of supraspinatus, right. Left
normal sonogram.

The effectiveness of sonography has been demonstrat-
ed for the evaluation and diagnosis of Hill-Sachs lesions,
which frequently follow antetior gleno-humeral dislocation
of the shoulder™. Moreover, ultrasound can be used to as-
sess sonographic images in hemiplegic shoulders of stroke
patientsm.

Dynamic sonography enables direct visualization of
the relationships between the acromion, humeral head,
and intervening soft tissues during active shoulder motion,
and can provide information on the potential intrinsic and
extrinsic causes of shoulder impingement syndrome™. In
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Figure 5 Massive full-thickness tear of supraspinatus. Left shoulder. Non
visualization of tendon. This 81-year old female has severe shoulder pain that
increases at night.

A

Tendon
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Biceps Tendon

Figure 7 Ultrasound examination of biceps tendon. A: Bicipital tendinitis.
Transverse sonogram. The tendon is surrounded by fluid. This 33-year old
woman presents with pain and local tenderness in the area of the bicipital
groove; B: Longitudinal view with fluid around the biceps.

cases of frozen shoulder, abnormal gliding and rotational
movement are apparent, with the entire soft tissue moving
as a single unit (deltoid, rotator cuff. and humeral head).
The capability of ultrasound in detecting a full thickness
tear is impressive. Drakeford ez a/” reported sensitivity of
92% and specificity of 95%. Ultrasound can also be used
to detect tears of pectoral muscle (Figure 11).

ARM-ELBOW

Ultrasound is useful for examining proximal muscles act-
ing on the shoulder and elbow. Muscle compartments

February 18, 2011 | Volume 2 | Issue 2 |



Blankstein A. Musculoskeletal ultrasound

Supraspi 5 ; =

Fracture

Humeral head . o Humeral head

Swelling of biceps Left normal biceps
Osteolytic lesion

3.0~
Right Shoulder Supraspinatus Left |

Figure 8 Fracture of greater tuberosity, left. Note the discontinuity of the Figure 9 Longitudinal sonogram. Swelling of soft tissue with severe irregularity

bone. The right shoulder has normal appearance. Transverse sonogram. of the cortex right humerus. Left biceps normal. X-ray of the right arm demon-
strates the osteolytic lesion of the right humerus. A 75-year old man presents with
swelling of the right humerus, limitation of movement, night pain and weight loss.

Narrowing of ACJ . I N pa— __Pectoralis tear |

iy gly T )
Left Shoulder ACJ] = < - .
5 g o : ,_,d |

% Ee o Figure 11 Longitudinal sonogram. Demonstrates a large pectoralis tear left.

E A 23-year old soldier felt a pop when he was lifting a wounded friend.

g - ” Clavicula
Acromion Joint| %

Right shoulder ACJ

4.0- .
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Figure 10 Ultrasound examination of acromioclavicular joint. A: Left shoul- | Bone-olecranon
der - A-C arthritis. Note the irregularity and narrowing of the acromioclavicular :
joint. Erosive changes at the articular surface of the joint. A 65-year old man
with a long history of pain and tenderness related to the acromioclavicular joint;
B: Normal right acromioclavicular joint with open joint space.

Figure 12 Longitudinal sonogram, right elbow. Small amount of fluid poste-

are divided into flexor and extensor groups. Ultrasound ) . .
rior aspect. No erosive changes in the bone.

can detect common tendon injuries, such as “tennis” and
“golfer” elbow, in which swelling, thickening, and accumu-
lation of fluid is apparentm’ZSJ. Musculoskeletal ultrasound gout tophi, and septic processes (Figure 13)%’27], as well as
is an effective imaging technique for the diagnosis of olec- distal biceps tendon lesions (Figure 14).

ranon bursitis, especially its early manifestation. Sensitive
detection of small fluid collection is possible (Figure 12),

as well as differentiation between soft tissue and bone le- HAND

sion, and between septic and non septic elbow. Ultrasound Ultrasound examination of the flexor and extensor ten-
examination allows detection of effusions, synovial pro- dons and ligaments of the finger may reveal such patholo-
liferation, calcification, loose bodies, theumatoid nodules, gies as tendinopathy, tenosynovitis, ruptures, and neoplasia

(4 9
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Figure 13 Longitudinal view, left elbow. Swelling and fluid of soft tissue.
Reactive elbow joint effusion, corresponding to bursitis. Right elbow normal ap-
pearance. This 60-year old man had pain and swelling over the dorsal aspect of
the left elbow, olecranon bursitis.
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Right distal biceps tendon
242 cm
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Figure 14 Right distal biceps tendon tear in the area of insertion. Proximal
biceps look normal. This 62-year old man felt a severe sudden sharp pain in the
distal humerus region after lifting a heavy suitcase.

(Figure 15 ). Cystic or solid swelling palpable tumors and
occult ganglion can be observed™™. Foreign bodies often
remain undetected in penetrating wounds and lacerations,
pathologies frequently treated in the emergency room. So-
nography is useful in the localization and removal of soft
tissue foreign bodies” ™, and in the detection of green-
stick fractures of the distal radius and ulna™.

The sonographic examination of a patient with sus-
pected traumatic Mallet finger is important for the dif-
ferentiation between traumatic Mallet finger and flexion

. . .- RE
deformity due to theumatoid arthritis or osteoarthritis"™",

WRIST

Ultrasound can be helpful in differentiating synovial and
teno-synovial pathology, and in examining pathological
and morphostructural changes of the median nerve in
carpal tunnel syndrome.

KNEE

While, clinical examination of the knee joint is relatively
easy, very small effusions and synovitic proliferations may
be missed. Ultrasound can detect these, as well as fluid in
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Figure 15 Ultrasound examination of flexor tendons synovitis. A: Left
hand flexor tendon synovitis. Note the fluid around the tendon. No tear is dem-
onstrated; B: Left hand flexor tendon synovitis. Note the hyper-vascularity with
the vascular inflammation signs; C: Flexor tendon synovitis, right hand mid-
phalanx. Note the large amount of clear fluid around the tendon. This 55-year
old woman presented with acute pain in the palmar aspect of the hand with
irregular synovial thickening, increased fluid and hypervascularity.

the knee and in the area of the tendons (Figure 16). Further,
ultrasound is useful for assessing ligaments, and for diag-
nosing pathologies relating to antetior knee pa.inmm.

Dynamic sonographic examination, with stress tests
(Figure 17), can demonstrate instability and meniscal pa-
thology (Figure 18)°". Synovial cysts, medial collateral liga-
ments, lateral collateral ligaments and tears of tendon can
be assessed. Ultrasound is also used in diagnosis of patellar
and quadriceps tears (Figure 19).

Sonographic examination of the knee has been pro-
posed as a simple and reliable method for diagnosis of
Osgood-Schlatter (Figure 20) disease”™ and patella bipar-
tite™.

In medial collateral ligament (MCL) injury, the com-
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Quédr-iceps Tendon

Bursa| Fluid

Left knee quadriceps

Suprapa‘te-ll-a-r recess
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Yoy

Right knee quadriceps

Figure 16 Ultrasound examination of knee quadriceps. A: Left knee longi-
tudinal view. Transducer on the anterior aspect of the knee. Note the fluid in the
suprapatellar recess. Normal quadriceps tendon with its insertion to the patella;
B: Similar transducer position demonstrating synovial hypertrophy. A 68-year old
woman with rheumatoid arthritis presented with pain and swelling of the right an-
terior knee.

Neutral Valgus Stress

Knee

# Dist 0.656 cm
i Dist 0.947 cm

Figure 17 Left knee medial aspect. Ultrasound demonstrates medial collateral
ligament. Joint space is normal. Neutral position. Joint space measures 0.656 cm.
The same area under valgus stress, demonstrating joint space of 0.947 cm, point-
ing to medial collateral ligament insufficiency, clinically manifested by mild knee
instability.

bination of sonographic findings with those from a real
time sonography valgus stress test can support the clini-
cal diagnosis of an MCL stretch or tear, and pinpoint the
exact location of the isolated MCL injury, thus facilitating
proper treatment*!,

Ultrasound can suggest an eatly diagnosis of osteo-
arthritis (Figure 21) by demonstrating joint effusion, sy-
novial thickening, bony changes, patello femoral changes,
articular cartilage changes, peripheral tears and lesions of
the tendon, and meniscal pathologies, such as meniscal
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Figure 18 Ultrasound examination of meniscus. A: Left knee medial aspect,
longitudinal sonogram. Medial meniscus anterior horn. Note the triangle-shaped
hyperechoic structure of the normal medial meniscus; B: Medial meniscus le-
sion. Note the cleft and irregularity of the torn meniscus. This young football
player suffered an acute twisting injury. Clinically he had pain with mild swelling
on the medial aspect, there was a joint effusion with medial line tenderness.
Mac-Murray and Apley tests were positive over the medial meniscus; Right
knee lateral meniscus lesion. Note the irregularity of the torn lateral meniscus.

cysts, and Baker cyst'", Pathologies can be detected by ul-
trasound at a stage in which plain radiographs still appear
normal. Muscle and ligament pathology (Figures 22-24),
and tumors of the tibial tuberosity can be diagnosedm], as
well as fractures of the patella (Figure 25) b,

LEG-FOOT

Ultrasound can provide a dynamic assessment of muscle
tear, or of an intermittent muscle hernia ot tendon sub-
luxation. As with other soft tissue lesions, ultrasonography
1s useful for the evaluation of undetlying pathologies in
patients presenting with achillodynia and ankle pain. The
Achilles tendon is the tendon most commonly evaluated
in the leg and may be associated with a wide range of

February 18, 2011 | Volume 2 | Issue 2 |
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Figure 19 Ultrasound examination of patellar and quadriceps tears. A:
Longitudinal ultrasound image obtained in the midline, demonstrating the
anterior knee, quadriceps tendon with its insertion to the patella, suprapatellar
recess, and the patella. No effusion is visible; B: Longitudinal view. Complete
quadriceps tendon tear. This 62-year old physician suffered direct trauma to his
right knee when falling down stairs; C: Quadriceps tendinitis with calcification
of the right knee. This 50-year old man had a contusion with hematoma of the
quadriceps muscle one year ago.

pathologies, including tendonosis, tears, calcification, and
inflammations (Figure 206) el Haglund deformity may be
related to Achilles tendon pathology. The dynamic nature
of the ultrasound examination enables tendon movement
and visualization from the origin to the insertion of a ten-
don, as is needed in the evaluation of the Achilles tendon.
Diseases of the Achilles tendon include a broad spectrum
of pathologies ranging from paratendonitis to complete
tendon ruptures. Tendonitis appears as fusiform swelling
with hypoechogenicity and, tears and gaps can be mea-
sured. Ultrasound examination can detect shrapnel lesions,
and contribute to the plannmg of surgical correction of
ruptures in the Achilles tendon™”.

Ultrasound is also useful for diagnosing such patholo-
gies of the ankle as tendon and ligament ruptures, and

inflammation of the tendon sheath (Figure 27) 3N Ankle

(4 9
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Distal patellar tendon

Multiple layers
Osgood-Schlatter

Right knee

Figure 20 Right knee Osgood-Schlatter disease. Note the severe irregularity
of tibial tuberosity. This 14-year old football player has severe pain and swelling
of the tibial tuberosity,
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Right
medial joint
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Right
medial joint
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+ Dist 0.355cm
% Dist 0.538 cm

Figure 21 Osteoarthritis medial aspect, right knee. Medial joint space nar-
rowing with osteophyte formation and thickening of the medial collateral ligament,
measured 0.355 cm. Lateral joint with normal appearance measured 0.538 cm. A
75-year old woman with typical findings of osteoarthritic changes.

==

Traumah = _
Normal Muscle| *%

Muscle Tear
Right

+ Dist 2.50 cm
:: Dist 1.77 cm

Thigh Ant Left  Thigh Ant

Figure 22 Longitudinal sonogram of the thigh. A young basketball player
presented with pain over the anterior aspect of the distal right femur. Note the ir-
regularity with partial tear of the muscle. Left thigh: Normal appearance.

sprain can demonstrate partial or complete tears. The most
common torn ankle ligament is the anterior talofibular. Lig-
aments may appear hypoechoic with fluid, or discontinuous.
Similarly, ultrasound allows the appearance of the calcaneo
fibular and deltoid ligaments to be seen.

The sonographic appearance of rough fragmentation
with saw-teeth appearance is a specific sign which has

February 18, 2011 | Volume 2 | Issue 2 |
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TEIN ORTHOPEDIC SUR:
RTHOPED] F SIEMENS

Infrapatelfar tendinitis

Figure 23 Ultrasound examination of patellar tendon. A: Longitudinal view.
Anterior aspect. Ultrasound image shows the patellar tendon from its origin in
the patella into the tibial tuberosity left knee; B: Infrapatellar tendinitis. Note fluid
accumulation deep to the patellar tendon.

Quadriceps tendon
cartilage

Trochlea

Left Knee

Right knee Ant

Figure 24 Ultrasound examination of knee cartilage. A: Left knee. Flexion
position. Anterior transverse view. Note trochlear cartilage of femur. The hyaline
cartilage is a hypoechoic homogenous structure with sharp margins, overlying the
bright hyperechoic line of subchondral bone; B: Cartilage lesion. Anterior trans-
verse right knee in flexion, irregularity and narrowing of the hyaline cartilage which
is roughened and fibrillated.
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Normal patella

Fracture of patella

Figure 26 Ultrasound examination of achilles tendon. A: Longitudinal view,
left ankle posterior aspect. Complete tear of Achilles tendon with retraction. A
54-year old man felt a sudden sharp pain in the left Achilles tendon while running.
Physical examination revealed absence of plantar flexion and a positive Thomp-
son test; B: Longitudinal view. Right: tear of Achilles tendon. Left: Normal Achilles
tendon.

demonstrated effectiveness in the evaluation of Sevet’s
disease™

Sonography can be effective in evaluating cases of tibial
stress fractures”™ . Routine ultrasound examination includes
the anterior tibial, posterior tibial, peroneal and Achilles ten-
don and the tibiotalar joint is evaluated for effusion or loose
bodies.

Tendinitis is visualized in ultrasound as hypoecho-
genicity of the tendon with increased interfibrillar dis-
tance. Retro-calcaneal bursitis and cellulitis can be seen
(Figures 28 and 29). Partial tears indicate intrasubstance
defects extending toward one surface of the tendon. Ten-
don discontinuity may indicate the proximal and distal
stumps of the tendon. Insertion tendinopathy is seen as
a hypoechoic enlargement of the tendon with fluid in the
area inserted in the bone. Ultrasound is helpful in evaluat-
ing any syndesmosis, as is needed in post traumatic ante-

February 18, 2011 | Volume 2 | Issue 2 |
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Figure 27 Ultrasound examination of tibialis anterior tendon. A: Anterior
longitudinal view, ankle. Tibiotalar joint with normal appearance of tibialis ante-
rior tendon; B: Left ankle, longitudinal view. Tear of tibialis anterior tendon. This
68-year old male suffered from pain in the anterior aspect of the left ankle after
much walking. No trauma had occurred.
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n | £s,.
cﬁés gl Achilles tendon

Plow 5 X

# Calcaneus

Retro calcaneal bursitis

Left ankle

Figure 28 Left ankle retro-calcaneal bursitis. Longitudinal view. Normal
Achilles tendon. Note the large amount of fluid in the retro-calcaneal bursa.

FR 32Hz
RS

Cellulitis

Right distal leg

Figure 29 Longitudinal view, distal right leg. Swelling of soft tissue with
fluid. Note increased echogenicity and thickening of the subcutaneous fat in the
inflamed region.
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Left ankle

Figure 30 Ultrasound examination of left ankle. A: Longitudinal sonogram,
left ankle, demonstrates a wooden foreign body; B: Transverse view, left ankle.
Note the hypervascularity in the inflamed area; C: Corresponding X-ray of left
ankle. Note the swelling on the lateral aspect. No foreign body is visible.

rior ankle pain and in detecting foreign bodies in the ankle
(Figure 30).

Ultrasound is useful in the assessment of foot lesions
such as plantar fasciitis, plantar fascial tears, fibromatosis,
morton neuroma, Jones fractures, and fractures of sesa-

moids and the 5th metatarsal bone™".

HIP PATHOLOGY IN CHILDREN

Only rately can a small effusion of the hip joint be detected
by clinical examination. Thus, ultrasound, with its effective-
ness in detecting effusion and synovitis, is generally used
in the early assessment of hip pathology[ssl. Detection of
an effusion allows direct aspiration to decrease the pres-

sure and to evaluate the fluid for possible septic arthritis™,

February 18, 2011 | Volume 2 | Issue 2 |
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Prompt aspiration in suspected cases of septic arthritis
obviates the need for lengthy workups, and guides further
treatment” . Further, ultrasound can be used to visualize
fragmentation of the femoral head in “Perthes disease™™,

and to detect a slipped capital femoral epiphysis”.

DEVELOPMENTAL DYSPLASIA OF THE
HIP (DDH)

Clinical assessment of the newborn hip is routinely per-
formed in the first days of life. Static and dynamic scan-
ning by ultrasound enhances the rate of early detection
of hip abnormalities”. Ultrasound follow-up is part of
the routine management of hip dysplasia.

BONE AND MUSCLES PATHOLOGY

Assessment of the echogenic surface of bone and the
acoustic shadow behind it can reveal abnormalities. Al-
though sonography is not generally the examination of
choice for the diagnosis of bone pathology, it should not
be ignored, since significant pathologies, including fractures,
bone erosions and lytic lesions, are occasionally detected.

Ultrasound can be used to detect subperiosteal collec-
tions of fluid in early osteomyelitis, as well as fractures®'’,
osteophyte, and bone tumors with bone damage. It pro-
vides excellent anatomical detail of the cortical surface
of superficial bone. In cases of exostosis, it may be used
to measure the thickness of the cartilage cap. The use of
ultrasound for the diagnosis of fractures is gaining more
and more interest. When ultrasound evaluation is targeted
and combined with an orthopedic examination of the
pathological area, precise demonstration of cortical dis-
ruption, soft tissue damage, and hematoma are possible.
Knowledge of bone anatomy is essential for complete
ultrasound evaluation of the musculoskeletal system.

Muscle pathologies such as rupture, calcification, myo-
sitis ossificans, hemorrhage can be also assessed by ultra-
sound.

MUSCULOSKELETAL ULTRASOUND IN
RHEUMATOLOGY

During recent years, musculoskeletal ultrasound has be-
come recognized as an effective imaging technique for the
diagnosis and follow-up of patients with rheumatic dis-

[62-67
eases

| While most commonly used in the assessment
of soft tissue disease or detection of fluid collection,
ultrasound can also be used to visualize other structures,

) 62,68,69
such as cartilage and bone surfaces' 1.

CONCLUSION

Ultrasound is an invaluable diagnostic technique in ortho-
pedic practice. Technological developments in resolution
quality have increased the diagnostic possibilities while
improvements in picture quality have increased clinical ap-
plications.

(49
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Muscoskeletal sonography is safer and more infor-
mative than X-rays for evaluating soft tissues pathology.
Compared with MRI, it is accessible to all patients, with-
out contraindications, and provides real time dynamic as-
sessment.

Musculoskeletal ultrasonography is indicated for evalu-
ation of soft tissue damage, particularly in sports injuries.
The most practical uses are the evaluation of tendon
structures, dynamic examination in motion, and the assess-
ment of articular structures and diseases. Bursal disease
with synovitis can be easily detected. Ultrasound should be
performed when investigating rotator cuff tears, inflam-
mation, calcific tendinitis and impingement syndrome,
frozen shoulder, tennis or golfer elbow, biceps muscle, and
distal biceps tendon insertion. Other indications include
carpal tunnel syndrome, cysts of the wrists, pathology of
tendon of the hands, retained foreign bodies, joint effu-
sion, diseases of the knee, meniscal cysts, Baker cyst, liga-
ment and osteoarthritis changes, Osgood Schlatter, and
patella bipartite. In the ankle, ultrasound can detect tibio
talar effusion, pathology of tibialis anterior, posterior,
peroneal tendons, Achilles tendon, plantar fasciitis, and
Morton neuroma.

Musculoskeletal sonography should be performed
by an experienced operator with extensive knowledge of
anatomy. Investment in training is justified in light of the
contribution of this technology to diagnostic and therapeu-
tic orthopedics and its accessibility to patients due to safety,
non- ionizing radiation, low operating costs, lack of contra-
indications, and availability in locations distant from medical
centefs.
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