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teras major, the long head of the triceps
and the humeral neck, and contains the
axillary nerve.This nerve ends in two
branches: anterior {anterior deltoid
muscle) and posterior (teres miner muscle
and posterior deltoid muscie). Stretching
injures or fibrous bands in the
quadrilateral space can lead to the
aentrapment of the axillary nerve just distal
in relation 1o the anterior branch. The nerve
is very small to be examined with US, but
the selective atrophy of the innervated
muscles in absence of a tendon tear may
support the hypothesis of a nerve lesion.
Color and power Doppler imaging of the
posterior circumflex artery can help to
identify the adjacent axillary nerve.

Muscle denervation patterns:
Selective atrophy of the teres minor and
deltoid muscles.

3. Al the middle arm, the radial nerve
winds closely around the shaft of the
humerus in the spiral groove passing
between the heads of the triceps muscle,
At this site, the nerve may be compressed
by a displaced humeral fracture and, in a
postoperative setting, by either a
hypertrophied callus or the compression
plate of the osteosynthesis. At US the
compressed nerve may appear stretched
and displaced. In some cases, it may be
swollen and hypoechoic. Al the lateral
elbow, the nerve divides into a superficial
cutaneous sensory branch and a deep
motor branch, commonly referred to as the
posterior interosseous nerve. US can
visualize the divisional branches of the
radial nerve and can follow the posterior
interosseous nerve as it pierces the
supinator muscle, passing between the
superficial and deep parts of this muscle
[supinator tunnel). At this site, the
posterior inlerosseous nerve may be
compressed by a variety of space-
occupying lesions, such as lipornas and
ganglia, or by the fibrous bands, leading to
focal changes in nerve shape and
echotexture. The superficial branch of the
radial nerve can be entrapped at wrist
{(Wartenberg syndrome). Clinically, this
condition may be easily confused with de
Quervain disease. Nerve abnormalities can
be identified with US at this site.

Muscle denervation patterns;
Radial nerve injury at the mid humeral

level produces denervation of the
brachioradialis muscle and the dorsal
forearm muscles. An injury in the
supinator tunnel results in weakness of
wrist and finger muscles.

4. At the medial elbow, the ulnar
nerve lies in the cubital tunnel, an
ostecfibrous tunnel formed by a groove
between the olecranon and the medial
epicondyle and bridged by a fascial sheet -
the Osborne retinaculum - that continues
downward to form an aponeurotic arch
between the ulnar and the humeral heads
of the flexor earpi ulnaris muscle. During
flexion and extension of the elbow, the
cubital tunnel changes shape and volume,
and a traction-related flattening and
elongation of the nerve occurs as the
elbow flexes. On transverse US scans, the
ulnar nerve is visualized throughout the
cubital tunnel as an ovoid structure closely
located to the medial epicondyle. The
nerve may be compressed at either the
condylar groove or at the edge of the
aponeurosis of the flexor carpi ulnaris by
bony spurs in the condylar groove,
heterotopic ossification, thickening of the
medial collateral ligament, anomalous
anconeus epitrochlearis muscle, loose
bodies, ganglia or deformities from
previous elbow fractures, including cubitus
valgus. US demonstrates an abrupt
flattening and displacement of the nerve
within the tunnel in association with
abnormalities of adjacent structures. If the
Osborn retinaculum is loose or absent,
dynamic examination during progressive
elbow flexion can depict the intermittent
dislocation of the nerve over Llhe
epicondyle. This condition accounts for
approximately 16%-20% of healthy
subjects and is usually asymptomatic. It
may be associated with snapping
sensation and discomfort while the flexed
elbow touches the table. However, in a few
cases, the repeated friction of the ulnar
nerve against the epicondyle can cause
chronic damage and functional deficit.
Dislocation of the medial head of the
triceps - the so called “snapping triceps
syndrome” - can also occur in combination
with dislocation of the ulnar nerve, At
wrist, the ulnar nerve passes between the
pisiform bone and the hamate hook,
through the Guyon tunnel. Ganglion cysts
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related to the pisotriquetrum joint space,
accessory muscles, and pseudoaneurysms
of the ulnar artery are common causes of
nerve entrapment at this site. In addition,
chronic external pressure caused by
repetitive use of tools during manual work
or spoarting activities in which chrenic
stress is applied on the ulnar aspect of the
volar wrist can lead to nerve damage.

Muscle denervation patterns:
Different clinical syndromes may result
from compression of the ulnar nerve
depending on the site of the lesion.
Weakness of all uinar-innervated hand
muscles with sensory loss in the
distribution of the sensory branch occurs
when the nerve is compressed above or
within the Guyon tunnel. More distal
lesions may lead to either motor or
sensory symptams depending on the
selective involvement of the motor or
sensory branch.

5. Above the wrist, the median nerve
may be compressed in the pronator area
as it passes below the pronator teres
muscle and the proximal aponeurosis of
the flexor digitorum superficialis. The
anterior interosseous nerve may also be
compressed by fibrous bands arising in
the pronator area or anomalous muscles in
the forearm. US signs of such rare
entrapment (Kiloh-Nevis syndrome) relate
to the atrophy of the innervated muscles.
In most cases, the cause for the nerve
lesion may not be found. Compression of
the median nerve at the carpal tunnel is
the most common entrapment neuropathy.
The main US findings of carpal tunnel
syndrome include changes in shape and
echotexture of the median nerve and
abnormalities in the transverse carpal
ligament and the soft-tissue structures
hold within the tunnel. An abrupt nerve
shape change at the entrance of the carpal
tunnel, commonly referred to as the “notch
sign’ is typically observed (Fig. 1). Since
the nerve shape is variable through the
tunnel, some indexes have been
introduced with US to better quantify
abnormal findings in nerve morphology:
among these, a nerve cross-sectional area
>10mm2 calculated at the proximal carpal
tunnel {scaphoid-pisiform level) by means
of the ellipse formula [Imaximum AP
diameter) x (maximum LL diameter) x {/4))

has been reported to be the best
diagnostic criterion for the diagnosis.
Extrinsic causes for nerve entrapment can
be identified with US. Most patients with
carpal tunnel syndrome are afllected by
tenosynovitis of flexor tendons. Then, a
variety of space-ceccupying lesions can be
gncountered within the carpal tunnel,
including ganglion cysts, anomalous
muscles and anomalous bone.

Muscle denervation patterns: In an
isolated anterior interosseous neuropathy,
signs of muscle atrophy are imited to the
flexor pollicis longus, flexor digitorum
profundus and pronator quadratus
muscles, leading to difficuities in
performing pinching movements with the
fingers. In the carpal tunnel syndrome,
pain and paresthesias in the wrist and
hand, often occurring during sleep or on
walking, are the leading symptoms.
Atrophy of the thenar eminence due to
wasting of intrinsic hand muscles is a late
sign of disease.

Fig. 1 Carpal tunnel syndrome. On the loft, long-axis
extended figld-of-view 17-5MH: US image through
the ventral wris! dirnonstrates the median nesve
(M) wineh appears increasingly swollen and
hypoechoic with absent fascicular pattern as of
progresses towards the carpal tunngl, At the proximal
carpal tunngl fevel, an abrupr change in the nerve
s, the notch sign (arrow), indicates tha
compression peint, More distally. at the distal carpal
turrnel, the nerve is flattenad. a-c Transverse 17
SVHz US images oblained a al the distal radius, b at
tie proximal carpal funnal (scaphoid-pisiform lovel)
and ¢ ar the distal carpal Tunnal (trapezium -hamale
levell aceording to the reference bars shown in the
longitudinagl image shown an the loft. a A swollen
hypoechaic madian nerve (arowheads) is obsorved
ar the distal vadius. By eomparing this image with b, o
sudden changes in the nerve CSA can be seen af the
point wherd the norve gels deep to the transverse
carpal ligament. ¢ Ar tha distal tunnel. the nerve £SA
is evean smatler than that seen in b,
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® THE 3D-4D MUSCULOSKELETAL ULTRASOUNL

G. Monettil, B Minafra 2

lstituto di Medicinag dello Spart - Universita
degli Studi di Bologna - ltaly

2 lstituto di Radiologis - Universita degli Studi
di Pavia - Italy

Objectives @

The study aims to assess the possible
applications of ultrasound volumetric
reconstruction in musculoskeletal
pathologies, where both anatomical
peculiarity that the complexity of the
disease, up to now limit the ultrasound
examination to certain specific indications.

@ Materials and methods ®

92 patients aged between 12 and 78 years
{56 men and 36 women) with various kinds
of musculoskeletal diseases traumatic,
chronic degenerative, or following post-
traumatic - were examined with
ultrasound probe lingear multi-volume {up
to 16 Mhz) Fig.1. but not before to have
performed an evaluation through normal
two-dimensional ultrasound and magnetic
resonance, in attempl Lo appreciate what
actually examining 3D-4D was able to add
to the study in B-mode. Fig. 2-3-4.

In a preliminary phase were performed
volume reference of the various joints on
normal subjects.

Results®

In all subjects was possible 1o reconstruct
anatomical structures usually inaccessible
not only to ultrasound evaluation in B-
mode, but-also with magnetic resonance
Fig. 5-6. In the assessment of trauma
muscle and tendon, where the ultrasound
examination is universally recognized as
methodical elective, the volumes had
always provided important infarmation
about the exact extent of injury, indicating
also after reworking in post-processing,
the exact size of damaged tissue Fig 7-8.
Where it was necessary to a surgical
approach, as in the case of injuries of the

Achilles tendon, such information were
actually allowed a very accurate pre-
surgical assessment Fig. 9.

Conclusions @

The reconstruction volumetric ultrasound
in the pathologies of musculoskeletal
apparatus certainly enhances the potential
of the metheod in all those conditions for
which the 2D ultrasound method is
considered elective, placing itself as a
valuable support in both diagnostic phase
- in agreement with MRI and the traditional
radiclogy - which in clinical follow-up-
therapeutic. This innovative method in fact
has allowed a much deeper even very
complex anatomical locations, defining
even more accurate injuries marked with
the examination standards. This has
undoubtedly facilitated the prognostic
assessment, particularly during muscle
trauma, where it was able to determine the
exact area of parenchymal substance
missing in the harmed muscle.

Fig. 1 - brachial plexusreconstruction with 3-d
ultrasound
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FIG. 2 - NORMAL DEEF FLEXORTENDON VISUALIZED WITH B-MODE ULTRASOUND

FIG. 3- NORMAL DEEF FLEXORTENDON VISUALIZEDWITH 3-D ULTRASOUND
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FIG. 4- NORMAL DEEF FLEXOR TENDON VISUALIZED WITH MR

FIG. 5 - ANULAR LIGAMENT ( 1) VISUALIZED WAITH 3-D ULTRASOUND

FIG. 6 - ANULAR LIGAMENT VISUALIZED WITHH MA | 1 ).

@
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FIG. 7 - SUB-TOTAL RUPTURE TOTHE SPRING-LIGAMENT VISUALIZED
WITH MR (A ) AND WITH 3-D ULTRASOUND (B ).

FIG. 89— RECONSTRUCTION TOTHE ACHILLE'STENDON VISUALIZED
WITH B-MODE (A ] AND WITH 3-D ULTRASOUND | B)

@



Sociedad Argentina de Ecografia y Ultrasonografia

ACROMIOCLAVICULAR JOINT INJURY: ENHANCED TECHNIQUE OF
EXAMINATION WITH DYNAMIC MANEUVER @

Philippe Peetrons, MD, Justine P Bédard,
MD

Hopitaux IRIS sud, Centre hospitalier Moliera-
Loengcharmp 142, rue Marconi, 1790 Brussels,
Belgium Beceived 15 April 2006; accepted 18
January 2007

ABESTRACT: @

Acromioclavicular [AC) sprains can be
graded in 3 to 6 different types according
to Tossy or Rockwell, respectively. In mild
sprains {Tossy and Rockwell 1), movements
in the AC joint are minimal, because the
coraco-clavicular ligaments are intact. In
these patients, stress radiography is
usually normal, and sonographic
examination at rest can be normal as well,
showing minimal or no displacement be-
tween the 2 extremities of the bones, We
present a simple dynamic maneuver to
enhance the diagnosis of these mild
sprains known as the cross-anm maneuver,
in which the hand is placed on the
opposite shoulder. The dynamic
sonographic examination dur-ing this
maneuver clearly shows abnormal
movements in the clavicle's extremity,
which "falls down" to the acromion in the
cross-arm position and is raised and pulled
from the acromion at rest. The maneuver is
very easy lo perform and may be useful
when a mild AC joint sprain is suspected.
£ 2007 Wiley Periodicals, Inc. J Clin
Ultrasound 00:000-000, 2007; Published
online in Wiley InterScience (www.,
interscience.wiley.com). DOI:
10.1002/jcu.20339

Keywords: @
acromioclavicular joint; ultrasonography
Acromioclavicular (AC) joint subluxations

or dislocations account for approximately
10% of all shoulider dislocations.1 AC joint

Injuries affect mostly young individuais
between the ages of 15 and 40 and are
often related to athletic activities.2
Diagnosis and grading of this condition
have been traditionally based on standard
comparative AC joint radiographs with and
without a stress test,

Sonography has been suggested in
conditions reproducing those of stress
radiographs.3'4 More recently, the use of
MRI in diagnosis and grading of AC joint
injuries has been proposed.5The pur-pose
of this article is to describe a technique of
dynamic sonography as a new method of
diagnos-ing AC joint injuries, which can be
particularly helpful in low-grade injuries.

® ACROMIOCLAVICULAR JOINT

INJURIES @

® Mechanisms and Clinical

This article includes Supplemeniary Video Clips, available

anling at htlp:Ywwaw interscience.wiley.com/jpages’
GO971-2751/suppmat.

Correspondence 1o: B Peetrons.

- 2007 Wiley Perrodicals, inc.

VoL 00, NO. O, MONTH 2007-001 10, 1002 cw

@

Presentations @

Different types of forces can cause AC joint
sprain. The most common mechanism is a
verti-cally oriented superior impact on the
lateral part of the shoulder, forcing the AC
joint in a down-ward direction.2 Traction
on the arm, drawing the shoulder away
from the thorax or a fall on an outstretched
hand with the arm in externa! rota-tion or
with a 90-degree elbow flexion can also
result in injuries to the AC joint.
Regardless of the mechanism, dissociation
of the AC joint is the result of a sprain or a
tear in intrinsic {acromioclavicular) or
extrinsic (coraco-clavicular) ligaments and
associated soft tissues (deltoid and
trapezius muscles). A mild sprain is caused
by injury to intrinsic ligaments, whereas a
more severe sprain involves extrinsic
ligaments and associated soft tissues. The
major deforma-tion in AC joint injury is not
an elevation of the distal clavicle, but a
lowering of the scapula and humeras. A
slight elevation of the distal clavicle still
can occur in this type of injury.2

Clinical presentation varies and depends
on sprain severity, ranging from a mild
pain, swelling, and movement restriction
to lack of arm abduction.



Sociedad Argentina de Ecografia y Ultrasonografia

® Grading Systems @

AC joint injuries can be diagnosed with
various imaging modalities. The initial
classification sys-tems used a 3-grade
scale based on flindings on an antero-
posterior radiograph of the shoulder
obtained with a 15-degree cephalad
angulation of the X-ray beam (Figure 1}.6
The radiographic ex-amination could be
completed with the use of stress
radiography with a 5-kg weight strapped 1o
each wrist. The normal distance on this
view is 3-8 mm, and the distance between
coracoid pro-cess and the inferior edge of
the distal clavicle is 10-13 mm. The degree
of increase in those dis-tances indicates
the severity of the injury.

In this initial classification, a type | injury,
or mild sprain, implies stretching of the AC
liga-ment fibers with a normal AC
relationship not apparent on radiography
or only manifested by a minimal increase
in AC distance.2'7'8 A type Il injury, or
modérate sprain, corresponds to a dis-
ruption of the AC ligament and
aponeurosis of the deltoid and trapezius
muscle attachments to the distal portion of
the clavicle with a widening of AC distance
to 1.0-1.5 em and an increase of coraco-
clavicular distance of 25-50%. The clavicle
migrates superiorly less than 5 mm or 50%
of the width of the clavicle on stress
radiography. Finally, a type Ill injury, or a
severe sprain, is associated with a
disruption of both the AC and coraco-
clavicular ligaments and muscle
aponeurosis. Important widening of the AC
joint (=15 mm) and widening of =50% of
the coraco-clavicular distance with distal
clavicle elevation of more than 5 mm or
50% of bone width is seen on stress
radiography.

Subsequently, a more detailed
classification consisting of 6 types of injury
was introduced by Rockwood (Table 1).1'6
Recently, Antonio et al5 applied MRI
findings to this classification. Type | and |l
injuries were easier to detect with the use
of marrow and soft tissue edema than on
standard radiographs. A few studies also
showed the superiority of sonography in
evaluating soft tissue involvement in AC
joint injuries.9'10

Most of the time, mild and moderate
sprains are treated with conservative
measures. Mouh-sine et al11 reviewed the
clinical and radiologic course of acute

Tossy grade | and |l sprains treated with
conservative measures. A substan-tial
proportion of patients {27%) developed
chronic AC joint pathology requiring
subsequent surgery wilth a mean delay
from the time of injury of 26 months.
Another large signifi-cant proportion of
patients presented activity-related pain or
antero-posterior instability. Their
conclusion was that the severity of the

: ¥

FIGURE 1. Tossy thraw-grade classification of AC jaint
injuries. {4) Grade | injury: strelehing of the AC
ligament fibers (arrow) with normal relalionship
botwean the acromion and the clpvicle. (B) Grade I
injury: disruption of the AC liggmant {arrow). [C)
Grade Il injury: chigruption of botf the AC (arrow) and
coraco-clavicuiar igarmeants farrowhesds;,
Modifiedfrom Rockwood and Matson.6

Consequences following a grade | or Il AC
sprain is underestimated.

® ACROMIOCLAVICULAR JOINT

DYNAMIC SONOGRAPHY @

The direct sonographic visualization of the
AC jointincluding dynamic evaluation in
response to arm movement is a very
sensitive imaging modal-ity for mild and
modérate AC joint sprains.

JOURNAL OF CLINICAL ULTRASOUND-DON 107002y
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TAEBLE1

@ Rockwood Classification of Acromioclavicular Injuries @

Tyvpe Findings on Plain
Radiographs of the AC Joint

| Maormal
N Minimal superior subluxation
of the clavicle

in  25-100% superior subluxation
or distocation the clavicle

IV Posterior displacement of the

clavicle

Vo =100% superior dislocation of
the clavicle

Wl Displacement of the clavicle
helow the acromion orcoracold process

FIGURE 2 Staticsonographicevaluation of the AC jomm

FPhorograph shows the placement of the trimsducer
fwhite inel Mang the axis of the jomt

Structural Lesions

AL lgamanl sprain, intact corace-clavicular ligaments andd
deltoid and traperius muscles

AC ligament disruption. coraco-clavicular ligament sprain,
intact deltoid and trapezius muscias

AL ligament disruption, coraco-clavicular Hgament disruplion,
clavieular detachment of the delloid and trapezius muscles

AC ligament disruption, coraco-clavicular higament disruption,
clavicular detachment of tha deltoid and traperius muscles,
clavicle displaced posteriarly intoorthrough the trapeasius muscle

AC ligament disruption, coraco-clavicular ligament disruption,
more extensive clavicular dotachment of the deltoid and trapezius
muscles

AC ligament disruplion, coroco-clavicular ligament disruption,
clavicular detachment of the deltoid and trapenus musclos
Static Acromioclavicular Joint Examination
The anatomy and normal sonographic
aspect of the AC joint has been well
described by Ferri et al12The AC joint is
composed of a thin fibrous capsule lined
by synovial membrane, covered superiorly
by the AC ligament and containing an
incomplete fibro-cartilaginous articular
disc orig-inating from the superior aspect
of the joint.

The AC joint is scanned in a coronal
obligue orientation with a high-frequency
linear-array probeé (8-15 MHz) (Figure 2).
The joint space is identified as a
hypoechoic gap between the clavicle and
acromion, which appear on sonograms as
hyperechoic lines with posterior acoustic
shadow-ing. The joint is slightly wider
anteriorly than posteriorly. The joint is
examined to assess the alignment of bony
structures, the distance between them, and
the appearance of the articular

capsule {Figure 3).The normal AC joint
space is reported as 3.1 = 0.8 mm, with a
measurement of greater than 6 mm

MGURE 3. Normal sonogram of the AC joint shows the considered pEThG1GQ ic. 13
acromion, chnwcle, and joint capsule farrovwheads). Arrow Alasaarela et al14 has demonstrated the

poimts o the joint space.

FIGURE 4. Capsular thickening associated with

rraumatic invoilve-mantof the AC joint. Note the bulgoof

the joint capsule (arrows).

use-fulness of sonography in showing
inflammation of the AC joint by an
increase in the volume of the joint capsule
with a distance of <3 mm meas-ured
between the tip of articular capsule and
superior aspect of clavicle, excluding an
inflam-matory synovial process.This
consideration has been extrapolated to
trauma on the basis that stretching of the
AC ligament will cause a capsular
thickening (Figure 4). The alignmemnt
between
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FIGURE 5. Cross-arm maneuver. (A) Resting
position: the jpsilateral hand is placed on the
jpsilateral knee jn supination. (Bl Cross-arm
position: the jpsilateral hand js placed on the
anterior aspect of the apposite shoulder.

FIGURE 6. Sonograms of a normal AC joint
during cross-arm maneuver. (A) Normal
appearance jn the resting position. Note the
normal dis-tance between the acromion and the
clavicle and the normal capsule (arrowheads).
(8) Sonogram jn the cross-arm position shows
minimal narrowing of the joint space with no
change in the capsule (arrowheads).

FIGURE 7. AC joint sprain. Sonogram shows
bulging of the capsuwle (arrowheads) with
contact betwesn bony structures (arrowi dunng
!'.he' CroOsSs-drm maneguver SUQQ‘E.‘S‘I}IVE ﬂf myury o
the articular dise.

clavicle and acromion can also be
evaluated, although these findings should
be compared with those obtained on the
contralateral side because many anatomic
variants exist for this joint.

Dynamic Evaluation of the
Acromioclavicular Joint

The dynamic part of the examination is
even more important inTossy | and |l
lesions. It is based on a clinical sign known
as the cross-arm, corresponding to a pain
triggered by moving the ipsilateral hand
onto the opposite shoulder. 14 While the
patient is silting, the AC joint is first
evaluated at rest, with the ipsilateral hand
placed in supination on the ipsilateral knee
(Figure 5A), which corresponds to a slight
external rotation of the arm. It is then
observed during the cross-arm maneuver
{Figure 5B, Maovie 1). The relationship
between the 2 bony structures should
change minimally {< 1 mm) (Figure 6,
Movie 2},

If the AC ligament is stretched or torn, the
dis-tance will decrease during this
maneuver, with possible contact between
bony structures in the case of an
abnormality of cartilage or disc (Figure 7).
On the other hand, when the arm is moved
back to the initial position (rest), the AC
distance will increase (Figure 8) (Movies 3-
5). This abnormal gliding in coronal
obligque plane is rather typ-ical of AC
ligament sprains seen inTossy | lesions
iMovie 3). The degree of bone
displacement is proportional to the
severity of lgament injury, a grade ll injury
showing maore instability (Movic 4) than a
grade | injury {Figure 9, Movie 3}. if no
displacement is observed, the probability



Sociedad Argentina de Ecografia y Ultrasonografia

of an AC spraineven a mild oneis small,
especially if there is no capsular
thickening. The sono-graphic cross-arm
maneauver shows that move-ment between
the clavicle and the acromion is the most
probable cause for pain in the clinical

Cross-arm s'rgr:.
JOURMNAL OF CLINICAL ULTRASOUND-DOI 101002400

® ACROMIOCLAVICULAR JOINT INJURY @

FIGURE 8. Mild AC joint sprain. {A) Resting
position. Small increase in AC distance {arrow)
suggests a low-grade sprain, (B) Cross-arm
position. Sonograrm shows o slight decrease in
the distance betweean the acromion and the
clavicle (arrow) and a slight bulge of the
capsule {(arrowhead) compared with panel A.

FIGURE 9. Maderate AC joint sprain. {A) Resting
position. Increase in AC distance (double arrow)
with echogenic capsular thickening. (B} Cross-
arm position. Marked narrowing of the AC joint
space {double arrow) confirms mstability. Note
the bulging of the capsule (arrow-heads).

® Acromioclavicular Joint Sprain

Mimicker @

Sonoqgraphers should be aware of the fact
that ostegarthritis also can cause
instability of the AC joint.14 In fact, it is
thought that this common condition is
caused by micro- and macro-traumas
causing instability of the AC joint.
However, the clinical history is somewhat
different from an AC joint sprain. Findings
on sonography are almost identical to
those associated with an AC joint sprain,
consisting mainly of a capsule thickening.
In most cases, the AC distance is less than
normal at rest due to degenerative
changes, namely carntilage and bone
erosions and osteophytes. During the
cross-arm maneuver, the bony edges may
come cidose together, almost "kissing” each
other. However, an increase in AC distance
can be seen and is caused by osteolysis of
distal clavicle or by bony erosions of both
the clavicle and the acromion. An
arthrosynovial cyst adjacent to the AC joint
can reflect a large communication
between the glenochumeral and AC joints
through a rotator cuff tear and bursitis.

@® CONCLUSION @

Dwvnamic sonography using the cross-arm
maneuver is a very useful technique in the
detection of mild and modérate sprains of
the AC joint, which remain difficult to
diagnose on radiographs.
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SACROILIAC JOINT ®

Andrea § Klauser:
Andrea.klauser@i-med.ac.at
Department of Radiology

Medical University Innsbruck Austria

® Objective: ®

To demonstrate the potential of US for
detection of Inflammation of Sacroiliac
Joint {SL)) and for image guided injection.

@® Introduction: @

Sacroiliitis is a frequent and early
manifestation of spondyloarthritis,
including ankylosing spondylitis, psorialic
arthritis, reactive, enteropathic and
undifferentiated spondyloarthropathy. As a
group, the prevalence of these
inflammatory spondyloarthropathies is as
high as 0.5-1.9%. Detection of sacroiliitis by
imaging may be essential for early
diagnosis, especially because climical
diagnosis and physical examination are not
very specific, leading to a delay of
diagnosis for several years.

51 injections are a difficult procedure,
because the Sl is difficult to enter with a
needle based on its complex anatomy.
However, local application of intraarticular
corticosteroids into the Sl is considered as
a possible additional therapeutic approach
of sacroiliitis besides physiotherapy and
systemic medication.

According to Rosenberg et al clinically
guided intraarticular injections were
successful in only 22% of the applications
in a double-blind study when controlling of
the needle position was done by computed
tomography. Image guidance is crucial for
a higher success rate of Sl) injections.
Therefore image guided needle placement
using fluoroscopy, CT or Magnetic
Resonance Imaging (MRI) for precise
needle placement have been advocated by
several studies.

® Materials and methods: @

Demonstration of sonoanatomic landmarks
and how to guide S1J injection,
Comparison of different transverse
scanning levels to guide needle insertion
by US in comparison to CT were evaluated.

Demonstration how hypervascularization in
the SiJ can be detected by using CDUS and
can be improved by microbubble contrast
administration compared to unenhanced
CDuUs.

® Results: @

Defined landmarks, as the spinous process
L 8§, the median and lateral sacral crest, the
dorsal surface of the sacrum, the contour of
the iliac crest, the posterior sacral foramen
1 and 2, the posterior superior iliac spine,
the gluteal surface of the ilium could be
delineated in all cases.

The hypoechoic cleft, located between the
surface of the sacrum and the ilium, is the
target used 1o guide needle insertion by
US. Contrast-enhanced CDUS showed a
high negative predictive value in the
detection of active sacroiliitis (97 %), clearly
superior to unenhanced CDUS (72 %).

® Conclusions @

Contrast-enhanced CDUS has shown to be
a safe and a sensitive technique for the
detection of active sacroiliitis, Indeed, using
contrast enhanced CDUS we found an
increased rate of hypervascularity in the SIJ
of patients with active sacroiliitis as
detected by MRI, but not in controls and
patients with low back pain but normal MRI
findings.

Advantages by performing US guided SiJ
injections include availability, lack of
radiation and that injections can be
performed under real time. Bony spures
can compromise US beam penetration by
extensive dorsal acoustic shadowing.
Absence of radiation is especially
important, as mainly younger aged patients
undergo Sk injections. Further the absence
of radiation allows for repeated procedure
in chronic sacroiliitis, and for contra lateral
side injection.
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Spur formation at the right S1J. Please nol
the indentation near to the lateral sacral
crest, which should not be mistaken as the
joint clefl.

L= L
L B

Preliminary results shows the feasibility of
Image Fusion by using Virtual Realtime
Sonography and a Navigator technology
with a CT data set to guide needle
insertion sonographically for intraarticular
injection of the SLI.

Neeadle insertion for intraarticular SiJ
injection using Virtual Sonography on the
basis of Image Fusion of volumetric CT
data is feasible and after an initial learning
curve quick to perform.

Image Fusion using a CT data set agcuired
once is valuable especially in young
spondyloarthritis patients for multiple
injections over time, when lirnited
radiation exposure is desired,
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ELASTOGRAPHY: IS IT USEFUL? ®

Andrea S Klauser:

Department ol Radiology
Medical University Innisbruck Austria

@ Objective: ®

; o
To describe how Elastography works and t
show its potential in MSK US,

® Introduction: ®

Ophir et al. first described the principle of s
strain imaging (“elastography”) in 1991.Th
imaging method is capable of visualizing
displacerments between US image pairs of
tissue under axial compression. In order to
reduce time consuming caloulations
Pesavento et al. developed a fast cross
sectional technique, based on real-time
elastographical imaging. Maximal
compression can encode in Red, minimal
compression can encode in Blue, between
are green and yellow.

Materials and methods:

In a preliminary study we assessed 18
Achilles tendons, Paratenon and Bursae in
healthy volunteers and to compared the
findings with 15 patients complaining of
achillodynia with real-time
sonoelastography. Tendon insertion,
midportion and musculotendinous junction
were examined and tendon abnormalities
as thickening, focal intratendinous lesion,
partial tears, calcification paratenonitis and
bursitis were evaluated by a
seminquantilative score of different colors
representing stiff tissue (blue) to more soft
tissue (green, yellow, red).

Results: ®

Our results showed tendons in healthy
volunteers all blue colored consistent with
stiff normal tendon tissue and normal
findings at gray scale. Patients in 10 patients
and in all patients a significant higher
detection of intratendinous color
alterations detected by sonocSlastography
{green, yeliow, red)} in comparison to gray
scale US (P< 0.001). Comparison to healthy
volunteers showed significant differences
for tendon stiffness (P < 0.0001). Detection
of tendon thickening, partial tears and
peritendinous alterations showed a good
correlation with gray scale US (P < 0.001).

® Conclusions: ®

In conclusion Sonosalastography seems to
be a sensitive method for assessment of
intratendinous Achilles tendon alterations in
achillodynia, compared to conventional gray
scales US. As clinical relevance detection of
tissue softening in achyllodynia might
predict progressive tendinosis at different
stages. Follow up studies or histopathology
will be perforemd for further evaluation of
internal alterations detected by
sonoelastography in painful Achilles
tendons. Further MSK applications can be of
value and will be discussed, where identical
gray scale values should be differentiated
regarding tissue softening as allowed by
using Sonoelastography.

Figures: showing normal distal third of the Achilles
tendon
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@PRINCIPIOS FISICOS DEL DOPPLERY SUS PRINCIPALES APLICACIONES
EN ULTRASONIDO MUSCULOESQUELETICOY DE PARTES BLANDAS.

Dr. German Arancibia Zemelman

® Conclusiones: ®
Medico Radiologo

Hospital del Trabajador de Santiago de Chile El US Doppler resulta ser una técnica
ampliamente disponible v sencilla, de
® Introduccion: ® mucha utilidad como complemento al US
musculoesquelético, que puede hacarse
El efecto Doppler es definido como el en el mismo acto v generalmente con el
cambio de la frecuencia de una onda mismo equipo, por lo gue se considera
sonora con el movimiento de la fuente impaortante incluir esta evaluacion
respecto al receptor, siendo este cambio rutinariamente en nuestras exploraciones
proporcional a la velocidad del reflector. Para el médico tratante, la informacion
Con el desarrollo del ultrasonido en entregada es de gran utilidad cn la
medicina, se comenzaron a realizar decision y evaluacion del tratamianto, asi
evaluaciones vasculares de grandes vasos como en |la eleccion del abordaje
perifericos y cardiacas bajo esta guirtrgico, de ser necesario.

modalidad. En los altimos anos esta
técnica ha sido adoptada por el
ultrasonido musculoaesqueletico vy de
partes pequenas, como complemento a la
modalidad 2D.

® Objetivos: @

Entregar una vision general y simpliflicada
de los principios fisicos del US Doppler, asi
como la comprension de cada uno de los
elemenlos de su ecuacion, mejorando asi
el rendimiento de las exploraciones, en

sus modalidades Doppler de poder, color y Figura 1:

espectral. Tendinosis patelar proximal con

También se mostraran algunas hipervascularizacion al Power Doppler. La curva
aplicaciones especificas en el campo del espectral de haja resistencia 85 indicadora de
UsS m usculoesquelético. reagudizacion de su condicion inflamataria

® Material y métodos: ®

S5e mostraran diferentes casos en los
cuales el complemento del estudio con US
Doppler ha sido relevante en el
diagnostico y seguimiento,

® Resultados: @

B R R

En la gama de aplicaciones del US Doppler —— ms rLaatas

en ¢l ambito musculoesquealético, se it

observaron puntos de mavyor utilidad en lo

referido a la valoracion de la inflamacion Figura 2

tendinea, vascularizacion de masas vy Hemangioma plantar. Evaluacion con Doppler
nocdulos, asi como en la relacion de estos color y Pawer Doppler. Se observan vasos

aferentes y eferentes, algunos con curvas
espectrales bifdsicas (arteriales de baja
resistencia) v otros con curvas monolfasicas
(venosos),

ultimos con estructuras vasculares
Vecinas.

@
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ULTRASONOGRAPHIC APPROACH OFTHE CARPAL

@ Abordagem ecografica na Sindrome

do tanel carpal. ®

Monres José Gomes, Luis Otavio
Mantovani Bataglin, Zuleika Simoes dos
Santos Gomes, Lara Soledad Simoes
Gomes. Brazil

® OBJETIVO: @

Propor uma padronizagao para a
abordagem ecografica na Sindrome do
tunel do carpo.

@ INTRODUCAO: ®

O estudo da sindrome do tinel do carpo
(STC) por ecografia é uma linha de
pesquisa recente, visto que existem
poucos trabalhos a este respeito e esta em
aberto porqué nao ha uma descricao
detalhada com padroniozagag e concenso
entre oS autores.

A avaliagao da STC por ultra-sonografia
vem como um moderno e versatil metodo,
que bem executado pode trazer
informacoes valorosas acerca deste
diagnéstico.

Descrita em 1863 por Sir James Paget, a
STC e a sindrome compressiva nervosa
mais freqlente no corpo humano. Sua
incidéncia predomina em mulheres na
terceira até a quinta decadas de vida,
sendo causada por qualguer processo
patologico que reduza o diametro do canal
do carpo ou ocasione aumento do volume
das estruturas nele contidas.

Tem o seu diagnostico baseado em dados
clinicos como dor e parestesia noturna no
trajeto dermatico do nervo mediano na
mao, alem do exame fisico com provas
especiais como o teste de Phalen, teste de
Phalen invertido e teste deTinel.

0 exame gold standard para este
diagnostico € o estudo neurofisiologico
dos membros superiores. As imagens
radiologicas {(RX e CT) auxiliam nas
mensuragoes do carpo e mostram
alteragOes Osseas e calcificagoes. A
ressondncia magnética tem sido um
exame de excelentes resultados sendo
capaz de visibilizar os tendoes flexores, o

DROME.®_

nervo mediano e sua relagao com o
relinaculo.

Ja a ultra-sonografia pode avaliar de
forma dinamica as estruturas gue formam
o canal do carpo e fazer mensuragoes que
sa0 Uteis para delinir o diagnostico da
neuropatia do mediano nesta topografia,
bem comao correlacionar caom os demais
achados que coadunam para o
aparecimento desta sindrome.

Menos de 1% da populacao geral
apresenta STC, entretanto no meio dos
trabalhadores de risco & a mais comum e
pode alcancar valores acima de 15%,
representando o grande nimero de
absenteismo e litigio. Por estas razoes
modernamente e importante avaliar com
acuracia a STC. Este trabalho visa propor
uma padronizacao desta avaliagao e de
suas mensuracoes para definir a presenca
ou nao da sindrome do tunel do carpo.

® VIATERIAL E METODO @

Foram analisadas, na Clinica Fisiogyn,
Clinica Sao Marcelo, Hospital Goiania
Leste e Clinica Fértile Diagnosticos, na
cidade de Goiania-GO, Brasil, 42 pacientes
adultas a partir da terceira década até a
guinta década de vida, sendo 21
assintomaticas e 21 sinfomaticas
bilaterais. Foram avaliadas as dimensoes
do tanel carpal por meio da realizacao de
ultra-sonografia dos punhos, alem do
astudo ecografico dinamico em
transversal e longitudinal que serviu para
avaliar o fibrilado dos tendoes flexores ¢
seus contornos sinoviais, bem como para
estudar a relacdo nervo-retinacular. Os
equipamentos utilizados foram ecografos
da marca GE (General Eletric) modelo
Logiec-5, Logic-3 expert e Volution,
contando com transdutores lineares de
frequéncia variavel de 6.0 a 12.0 MHz. O
estudo foi transversal e realizado analise
comparativa e estatistica dos dados pela
metodologia de analise de variancia para
as variaveis continuas e o leste de Fischer
para as variaveis discretas, o nivel de
significancia foi fixado em 95% de
confianga.
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® RESULTADOSe®

Os resultados provenientes da analise
ecografica do carpo, na qual foi
mensurada a distancia transversal
proximal meédia (entre o tubérculo do
escafdide e o pisiforme); a distancia
anlero-posterior proximal meédia (entre a
face anterior do retindculo flexor e a face
anterior dos ossos do carpo); distancia
transversal distal média{entre o tubéerculo
do trapézio e o hamulo do hamato); a
medida da area de seccao transversal do
nervo mediano no segmento entre o
tubérculo do escafdide e o osso psiforme:
avaliacao transversal dinamica dos
tendoes flexores; avaliagao dinamica
longitudinal da relacao nervo-retinacular
serao representados a seguir (tabela 1),
As variaveis que apresentarem diferenca
estatisticamente significante em ambas as
maos para 0s grupos sintomaticos e
assintomaticos foram a distancia antero-
posterior, a area de seccao transversal do
nervo mediano e a espessura do retindculo
(p < 0,001). Houve diferenca significativa
tambem na avaliacao da zona de
compressao neural e hipervisibilidade daos
tendoes flexores em ambas as maos (p <
0,001 e p = 0,001 para mao direita, p =
0,001 e p < 0,001 para a mao esquerda,
respectivamente), sendo que estiveram
presentes em mais de 30% de todos os
casos sintomaticos. As distancias
transversais proximal e distal nao
diferiram significativamente entre os
grupos.

® CONCLUSOES: @

1- A avaliacao da area de seccao
transversal do nervo mediano entre o
psiforme e o tubérculo do escafoide pode
ser considerada atualmente como um fator
de maior importancia para afirmar o
diagnostico ecografico da STC.

Valores < 0.10cm” sdo considerados
normais.

Valores = 0.15cm? sao os nervos que se
pode afirmar neuropatia.

2- A mensuracao estrita do canal do carpo
por métodos radiologicos (RX e CT) e sua
relacao com a etiologia desta sindrome em
estados pré e pos-cirdrgicos ja e bem
estudada e pode ser reproduzida por

ultra-sonografia com grande preciséo.
3- A avaliacao subjetiva em ecografia
dinamica transversal para avaliar o
fibrilado e o componente sinovial dos
tendoes flexores e longitudinal para
avaliar zonas de compressdao no nervo
mediano pode ser Gtil na conclusao do
diagndstico ecografico da STC.

4- A simples avaliagao antero-posterior
dos diametros do tdnel carpal pode
determinar presenca ou nao de
abaulamento retinacular.
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® FIGURAS @

Figura 1 - Area de secgao tranversal (7). Figura 3 Relacdo nerva-raetinacular: zona de
Distancia transversal proximal (2). Distancia compressac sobre 0 mediano (selas) e
dmtero-postenar (3) espessura refindcular (1),

tunel do carpa dirello

Figura 4 - Relacdo nervo-retinacular: zona de
: compressac sobre o mediano (setal e
1 L 781 ¢m espessura retinacular (1],

Figura 5 - Hipervisibilidade dos tenddes flexores no plano transversa tendinopatia.

@
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(® MEDICINA )
SITIOS WEB PARA EL AREA DE MEDICINA

@ Asociaciones y Organismos

especializados ®

httprffwww.wima.net/
Sitio web de la Asociacion Medica
Mundial.

http:/fiwww.ama-assn.org/
American Medical Association, sitio web
dedicado a los médicos vy a los pacientes.

http:ifwww.bma.org.uk/ap.nsf/

Content Home Public

Eritish Medical Association, sitio web gue
representa a meédicos de todas las ramas
de la medicina.

htp:/f'www.conicyt.cl/

Sitio de la Comision Nacional de
Investigacion Cientifica y Tecnologica de
Chile.

http:/fwww.nlm.nih.govy
National Library of Medicine, USA,

http:/fwww. bireme.br

Biblioteca Virntual en Salud, del Centro
Latinoamericano y del Caribe de
Informacion en Ciencias de la Salud con
sede en Brasil.

http:fwww.smschile.cl/

Sitio web de |la Sociedad Medica de
Santiago {Sociedad Chilena de Medicina
Interna).

hutp:/fwww.minsal.cl/
Partal del Ministerio de Salud de Chile.

htip//www.paho.org/default_spa.htm
Sitio web de la Organizacion

Panamericana de la Salud.

htipzfwww.who.int/

Sitio web de la Organizacidon Mundial de la

Salud.

http://nccam.nih.gov
Sitio del National Institute of Health, USA,

@ Centros Académicos y de

Investigacion

http:/lescuela.med.puc.cl/
Sitio de la Escuela de Medicina de la
Pontificia Universidad Catdlica de Chile.

http:/hawwwwe.med.uchile.cl/index.him
Sitio de la Escuela de Medicina de la
Universidad de Chile,

hitp:/icbm.cl/

Sitio del Instituto de Ciencias Biomedicas
de la Facultad de Medicina de la
Universidad de Chile.

hupdiwww. udec.climedicina/index.htm
Sitio de la Facultad de Medicina de la
Universidad de Concepcian, Chile.

http:/fnwwe.inta.cl/
Instituto de Nutricion y Tecnologia de los
Alimentos, Universidad de Chile,

@ Publicaciones Electronicas.

httpiwww.sibuc.puc.clisibuc/index.htmi
Revistas Electronicas de Medicina y
Enfermeria.

http:/f'www.med.uchile..cl/
biblioteca/rchm/rchm_mayo03.htm
Revistas electronicas del area biomeédica.

http://pubmedcentral.nih.gov/

Mational Center for Bictechnology
Information (NCBI) de la National Library
of Medicine U.S.A.

hup:zfwww.freemedicaljournals.com
Sitio web de Amedeo Group.

http:/highwire.stanford.edu/
Highwire Press de la Stanford University
Libraries.

@® Bases de Datos Especializadas

hitp:/iwww.ncbi.nlm.nih.gov/
Mational Center for Biotechnology
Information de la National Library of
Medicine, USA.

http:/fwww. biomedcentral.com/
Sitio web de Biomed Central Ltd. LUSA, .
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Http/fwww.bireme.br/bvs/P/pbd.htm
Bireme, es un centro especializado de la
OPS (Organizacion Panamericana de la
Salud)] con sede en Brasil.

® Medicina Basada en Evidencia ®

hitp:/'www.update-software.com/clibng/
cliblogon.htm

Cochrane Library: Sitio web de divulgacion
de las revisiones sistematicas de la
Colaboracion Cochrane.

hp:ffinlodoctor.org/rafabravo/
Sitio web de informacion meédica del Dr.
Rafacl Bravo Toledo.

http://'www.tripdatabase.com
Metabuscador de libre acceso, mantenido
por ¢l Virtual Learning Centre y la National
Electronic Library, U.K.

http://sumsearch.uthscsa.edu/espancl.htm
Health Science Center at San Antonio,
University of Texas USA.

http:/escuela.med.puc.cl/Recursos/
MBEZ2001/index.html

Sitio de libre acceso para busquedas de
medicina basada en evidencias.

httpfwww.clinicalevidence.com
Base de datos editada por el BMJ
Publishing Group.

http://www.freebooksddoctors.com
Hbfindex.htm

Ofrece libre acceso a libros de medicina,
de texto completo.

httpy//www.merck.com/
Manual Merck . Editado por Merck & Co.,
Inc,

http:/fcancerweb.ncl.ac.ukiomd/

On-line Medical Dictionary: Publicado por
el Dept. of Medical Oncology, University of
MNewcastle uponTyneThe CancerWEB
Project.LUSA,

® Listas de Interés y Grupos de

Discusion @

http://www.medstudent.ucla.edu/ihig/
International Health Interest Group del
UCLA (Universidad de Cailifornia).

http/f'www. mlanet.org/
Sitio de la Medical Library Association.

® Temas de Actualidad @

httpwww.geocities comielmedico/genes.
htmil
Genética en Internet.

http:/vwww.ornl.goviTechResources/
Human_Genome/home.html

Pagina oficial de The Human Genome
Program of the US Department of Encrgy.

http:/fwww.vatican.va/roman curial
pontifical academies/acdlife/

Pontifical Academy for Life, pagina deThe
Roman Curia.

@ Directorios Tematicos @

htpivww.sciencekomm.at/
Medbioworld, Inc. USA mantiene este gran
sitio de referencia medica.

httpzfomni,ac.uk/
Guia de recursos de calidad en las areas
de salud y Medicina en Internet.

htp://www.worldwidehealthcenter.net/
Directorio Especializado en medicina
natural o alternativa.

http:/fvwwwe.conicyt.cl/becas
La Comision Nacional de Investigacion
Cientifica y Tecnolégica de Chile.

http:/fnwwe fic.nih.gowv/

Sitio de la Fogarty International Centre,
Mational Institutes of Health USA . Listas de
Interes y Grupos de Discusién
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ICONOGRAFIA: DOPPLER EN VASCULARIZACION DE

® Revascularizacion @
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HEWMATOMA FOR DESGARROD
GEMELAR INTERNO DE 33 DIAS DE EVOLUCION
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Revascularizacion

@



Sociedad Argentina de Ecografia y Ultrasonografia

1 OERACMOETC D BPLCRARS  LLF-3 I Pynasfium L T

Toi i

Seudoaneurisma traumatico del pene Fistula arterio venosa peneana

=

Fistula arterio venosa pencana

Ganglion

63



Sociedad Argentina de Ecografia y Ultrasonografia

® Agradecemos a las siguientes empresas el constante apoyo a la
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® ALLMEDIC S.A. ® GRUPO AVATECH S.A.
Av. Alicia Moreau de Justo 1848 J. E. Uriburu 68632 - piso 4-C1027AAM-
Dock 14 / Of 2/ Puerto Madero Buenos Aires Argentina
Tel. 011 4311-3765 [ 4312-7140 Tel: (54 11) 4851-6114/4954-0014
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ventas @ digimed.com.ar Tel ;{54 11) 4546-7777
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Argentina ® PROCREARTE S.A.
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Ventasi@tecnoimagen.com.ar Buenos Aires - Argentina
Tel/Fax: (54 11) 4961-6191
® FABRICA ARGENTINA DE procrearte@ procrearte.com
PAPELES TERMOSENSIELES S.R.L.
Juan Agustin Garcia 2553
Ciudad de Buenos Aires - Argentina ® RAYDS PIMAX S.R.L.
Tel. 011 4588-0781 / 4583-7002 Adrministracion y Fabrica:
Cel: 15 4475-8254 / 15 5481-1354 lascano 4431
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Tel: (54 11) 4567-1814
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® GRIENSU S.A. Sarratea 850
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Tel: {54 11) 4342-8B818
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