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Abstract

Resumo

Imaging diagnosis in snapping syndromes™

Diagndstico por imagem nas sindromes do estalido ou do ressalto

Henrique Ribeiro da Silva’, Marcelo Novelino Simao?, Jorge Elias Janior®, Valdair Francisco
Muglia®, Marcello Henrique Nogueira-Barbosa®

Snapping syndromes occur during certain movements in several joints and may be accompanied by local
pain and crepitation or audible snapping sensation. Snapping joints may eventually have no pathologic
significance and in this case no treatment is required. There is an array of intra- and extra-articular causes
of snapping syndrome and the lack of precise clinical findings impairs the definition of the most appropriate
imaging method to confirm the diagnosis. The present study is aimed at discussing the most frequent causes
of snapping syndrome in different joints, emphasizing the indications and limitations of each of the different
diagnostic methods in specific situations of the clinical practice.
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A sindrome do estalido ou do ressalto ocorre durante a movimentacédo de varias articulacdes e pode ser
acompanhada de dor local e de crepitacdo ou de estalido audivel. Nem sempre o estalido audivel ou a cre-
pitacdo articular a palpacdo tém significado patolégico ou implicam necessidade de tratamento. Esta sindrome
tem causas variadas intra-articulares e extra-articulares e os achados clinicos podem ser pouco precisos,
com dificuldade para definir o melhor método de imagem que confirme o diagnéstico. O objetivo deste tra-
balho é discutir as causas mais comuns da sindrome do estalido em cada articulacéo e enfatizar a indicacdo
e a limitacdo de cada um dos diferentes métodos diagnésticos em situacées especificas da pratica clinica.
Unitermos: Articulacdes; Ressalto; Ultrassonografia; Tomografia computadorizada; Imagem por ressonancia
magnética.
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INTRODUCTION

Snapping syndrome corresponds to a
group of changes that affect the limbs
joints. Clinical presentation includes snap-
ping during joints movement and may be
associated with other clinical symptoms
such as pain and, less frequently, neuro-
logical aterations®™?. Thisis a challeng-
ing clinical condition, considering the
widerange of causes, for example, tumors,
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anatomic abnormalities, looseintra-articu-
lar bodies, previous surgery or trauma, ar-
ticular degeneration and inflammatory
processes. These causes may be extra- or
intra-articular. Snapping joints can be
found with no association with other com-
plaints and in these cases no treatment is
required.

Thediagnosisis primarily based on the
clinical history and physical examination of
the patient. At clinical examination an au-
dible snapping can be identified or a pal-
pable prominence is observed, generally
during specific maneuversor when thereis
an attempt to reproduce the movementsthat
result in complaint by the patient. Imaging
diagnosis methods are utilized for confirm-
ing and documenting the anatomic struc-
tures or lesions associated, and can be use-
ful for the management of the case, allow-
ing the planning or choice of the an appro-
priate treatment.

It is important to know the most fre-
quent causes of thissyndromein the differ-
ent joints to allow the choice of the appro-
priate imaging diagnosis method.
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Treatment, if required, isgenerally con-
servative.  Eventually, surgery or
arthroscopy may berequired, and outcomes
vary, depending on the etiology of the syn-
drome®19,

The most frequent presentations of
snapping syndromes in large limb joints
will bediscussed in the present review and
the role played by the different imaging
techniques in these cases is emphasi zed.

SNAPPING HIP

The most frequently reported form of
snapping syndromeoccursin hip, generaly
with extra-articular causes™™¥. Many
times, snapping hip syndrome, or coxa
saltans, presents as an audible snapping or
popping sound or palpable prominence
associated with pain when the hip isflexed
and extended.

Media snapping hip is related to the
sudden displacement of the iliopsoas ten-
don over the iliopectineal eminence or ad-
jacent bonestructures. Lateral snapping hip
isrelated to the sudden displacement of the

49



tensor fascialata or gluteus maximus over
the greater trochanter of the femur.

Sometimes the cause of the snapping
may be related to intra-articular factors or
lesions. Intra-articular causesincludeloose
bodies, synovial osteochondromatosis and
acetabular |abral tears®519),

If further clinical investigation of snap-
ping hipisindicated, plain radiography can
beinitialy utilized for allowing identifica-
tion of bone exostosisor articular and bone
tumors, besides|ooseintra-articular bodies.

In the past, iliopsoas tenography and
bursography were utilized for allowing a
dynamic study and characterization of sud-
den snapping of the iliopsoas tendon on
fluoroscopic images®. However, ultra-
sonography is currently a preferable
method for being non-invasive and allow-
ing a dynamic evaluation during maneu-
versthat trigger the snapping™*”. Generally,
plain radiography and ultrasonography are
sufficient for investigating the majority of
cases of extra-articular snapping hip.

In these cases, ultrasonography is per-
formed with high-frequency (5-12 MHz)
linear transducers. Initially, the patient
should be positioned in dorsal decubitus,
with extended limbs, and subsequently, in
lateral decubitus for evaluation of the an-
terior and lateral regionsof the hip, includ-
ing the greater trochanter and adjacent soft
parts in the transverse and longitudinal
planes. In the investigation of the medial
snapping hip, the study should be focused
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ontheiliopsoasand, in case of lateral snap-
ping hip, on the fascia lata tensor muscle
and gluteus maximus.

Lateral snapping hip should also be
evaluated with thetransducer transversally
placed over thegreater trochanter (Figure 1),
with the patient standing on the opposite
leg. The movements that trigger the snap-
ping must be reproduced by the patient
both in dorsal decubitus and orthostatic
positions. The presence or not of painful
snapping should be evaluated during the
examination.

Media snapping should be evaluated
with thetransducer transversally positioned
or dightly oblique anteriorly over the hip
joint, with the patient in dorsal decubitus,
hip flexion with abduction and external
rotation, in the frog position.

Sectional imaging methods should be
indicated if adiagnosisis not achieved by
radiography and ultrasonography. Mag-
netic resonance imaging can eventually
demonstrateinflammatory processesin the
snapping tendon region or identifying a
bursa probably associated with the snap-
ping (Figures2 and 3). Intra-articular snap-
ping syndrome can be investigated by
means of magnetic resonance imaging
(Figure 4) or one of the sectional imaging
methods preceded by arthrography: arthro-
magnetic resonance imaging and arthro-
computed tomography®.

Treatmentisusually clinical and conser-
vative, most of timeswith good outcomes.

Surgical management or arthroscopy is
considered in cases where a good clinical
responseisnot achieved, particularly inthe
presence of intra-articular causes®611215),

SNAPPING SCAPULA

Pal pable and, sometimes audible crepi-
tation of the scapulo-thoracic joint should
not always be considered as pathological.
Thisis arelatively frequent and, most of
times, painless ateration.

Scapulocostal syndrome can be identi-
fied in overhead-throwing athletes®. Some
authors, however, have not found any di-
rect relation between symptomsand type of
activity, sports of postural alterations, and
diagnosis is reported even in sedentary
patients or in non-dominant limbs®®,

The patientsgenerally complain of pain
with increase in activities involving the
shoulder. One of the most consistent find-
ings is crepitation with motion of the
scapula. Inspection at clinical examination
can demonstrate scapular asymmetry, and
it isimportant to eval uate the minor pecto-
ris, trapezium and elevator muscles in or-
der to detect the presence of tension in
these muscles of the affected side. Several
bursae lying around represent potential
causes of crepitation®9),

Although elastofibromas (Figure 5), os-
teochondromas (Figure 6) and other tumors
are reported as causes of this syndromein
the scapulothoracic region, associated le-

Figure 1. Sonographic images of a hip (trochanteric region).
Cross sectional views obtained with internal (A) and external hip
rotation (B). The dashed arrows indicate the fascia lata tensor
displaced in relation to the trochanter and to the deepest gluteal

tendon (long arrows).
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Figure 2. A female, 14-year-old patient diagnosed with lateral displacement of the hip at
clinical examination. MRI fluid-sensitive and fat-saturated sequences demonstrate an in-
flammatory process in the peritrochanteric region and thickening of the fascia lata tensor
(arrows) on coronal (A) and axial (B) views.
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Figure 3. Magnetic resonance imaging of right hip — axial, T2-weighted
sequence with fat-saturation (A,B). Coronal view of the left hip on T2-weighted
sequence with fat-saturation (C). The arrows indicate iliopsoas bursa disten-

tion that may be eventually associated with medial snapping hip syndrome.

Figure 4. Intra-articular snapping hip. Magnetic resonance imaging demon-
strates loose intra-articular body (arrows) on coronal (A) and axial (B) fluid-
sensitive sequences with fat-saturation.

Figure 5. A: Histologically confirmed elastofibroma in the right infrascapular region. Axial computed tomography demonstrates heterogeneous lesion with soft
parts and fat density. B: Magnetic resonance image of the same patient — axial, T2-weighted sequence demonstrating a heterogeneous mass adjacent to the
costal grid. C: sagittal, T2-weighted sequence demonstrating that the heterogeneous mass presents hyposignal intensity in relation to the muscles. The arrows

indicate the lesion.

sions or tumors are not easily identified,
and the cause may be dynamic and related
to repetitive microtraumas, bursitis and
anatomical variations®919.20)

Theinitia step for radiological investi-
gation of scapula snapping syndrome is
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plain radiography to rule out obviouslesion
of the scapula and ribs such as post-trau-
matic exostosis, osteochondromas or other
expansile bonelesions. Fluoroscopy can be
utilized to visualize the snapping during
motion. If any bone abnormality that could

explain the syndrome is not found, com-
puted tomography and magnetic resonance
imaging can better detect the presence of
lesions of soft parts such as an inflamed
bursa, a dorsal elastofibroma or infection.
Magnetic resonance imaging has contrast
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Figure 6. Patient with snapping in the dorsal region. A: Right scapular osteochondroma seen on axial
computed tomography (arrow). B: Osteochondroma identified on 3D image reconstruction (arrow).

resolution asits primary advantageto iden-
tify soft parts abnormalities, for example,
inflammatory processes or hemorrhage in
the involved bursa®®),

Three-dimensiona computed tomogra
phy can be utilized to evaluate the bonein-
congruity between the anterior aspect of the
scapula and the chest wall®Y,

Elastofibromaisanon-neoplastic, reac-
tiveand raretype of lesion that ismost fre-
quently unilateral, although it can be uni-
lateral or bilaterally found. Most frequently,
this type of lesion is found deeply in rela-
tion to the rhomboid and great dorsal
muscles, between the subscapular areaand
the chest wall. Because of this typical lo-
calization, this lesion is called dorsal
elastofibroma. Typically, thislesion devel-
ops in mid-aged or elderly patients. Al-
though it can be identified by ultrasonog-
raphy and computed tomography, magnetic
resonance imaging, if available, should be
the method of choice.

Magnetic resonance imaging may sug-
gest a presumptive diagnosis, particularly
in cases where the lesion is found in the
most typical site, i.e., the infrascapular re-
gion, and especialy when demonstrates a
fibrotic and fatty content. The definite di-
agnosis is achieved by means of histo-
pathologic study.

The treatment of snapping scapula is
generally clinical and conservative, thelat-
ter including the utilization of anti-inflam-
matory drugs, local analgesia, judicious uti-
lization of corticosteroid infiltration and,
mainly, muscular rehabilitation. In cases
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whereno clinical improvement isobserved
in three to six months, surgical manage-
ment may be considered®®%'®, Surgical
resection may be required in cases where
an elastofibroma or osteochondroma is
identified.

A
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SNAPPING ELBOW

Snapping elbow syndromeisalessfre-
quent clinical entity, and as such, is poorly
recognized. The snapping elbow may
progress with no other manifestation such
as pain and neurological symptoms:26.7),
Several causes are reported, the most fre-
guent one being the elbow relationship
with medial anatomical structures. Other
causesincludeinflammatory processesand
anatomical alterations, particularly cubitus
varusdeformity, that may result in displace-
ment of the ulnar nerve in combination or
not with dislocation of the medial head of
thetricepsover themedial epicondylewith
elbow flexion®2422,

Most frequently, ultrasonography and
magnetic resonance imaging are indicated
for snapping elbow investigation®®*22, Ul-
trasonography (Figure 7), may be preferred
because of its wide availability and dy-
namic evaluation capability, and should be
performed with a 7.0 MHZ (at minimum)

FOSSA ULEAR INC10 FLEXAO

4
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Figure 7. Axial sonographic images of a patient with snapping ulnar nerve. The arrows indicate the ulnar
nerve on a sectional view (E.M. = medial epicondyle). A: Cross-sectional view with the elbow in exten-
sion. B: Cross-sectional view acquired early in the flexion range. C: As the flexion progresses, the ulnar
nerve is superficially dislocated to the medial epicondyle D: After snapping and at maximum flexion ulnar
nerve luxation is observed anteriorly to the epicondyle.

Radiol Bras. 2009 Jan/Fev;42(1):49-55



linear transducer. Before ultrasonography,
the olecranon and the medial epicondyle
should be palpated with the limb in exten-
sion with subtle supination. The transducer
must be placed on the axis between these
structures, for identification and measure-
ment of the sectional areaof theulnar nerve
insideitsgroove. Subsequently, the patient
should be asked to flex the elbow with the
transducer in the same position, and the
diagnosis of the dislocation is made as the
ulnar nerve passes the medial epicondyle
apex, in association or not with displace-
ment of the medial head of the triceps®.
Theflexion against resistancefacilitatesthe
diagnosis and should be utilized. In some
cases, passive or active dynamic studies
without counter-resistance may not repro-
duce the snapping. With magnetic reso-
nance imaging, the sequences should be
acquired with the limb at maximum exten-
sion and flexion for evaluation of the ini-
tial and end positions of the ulnar nerve and
medial head of the triceps®??,

It is very important for the radiologist
to differentiate an isolate displacement of
the ulnar nerve from a combination with
dislocation of the medial head of the tri-
ceps®. A considerable number of patients
with snapping ulnar nerve are asymptom-
atic or at least do not require surgical man-
agement. However, the symptoms may
persist after surgery, if a surgical transpo-
sition of the ulnar nerve is indicated, and
association with dislocation of the medial
head of the triceps has not been identified.

Lateral snapping of the elbow is much
less frequently found and may be associ-
ated with poster lateral rotator instability,
a menisci interposition with the radio-
humeral joint, snapping annular ligament
over the radial head or even alateral dis-
placement of the distal triceps™229),

SNAPPING KNEE

In the knee, the snapping syndrome is
most frequently associated with traumatic
or non-traumatic meniscal lesions. Lateral
discoid meniscus, which is the most fre-
quently found abnormality of children, may
bethe cause, particularly thelateral discoid
meniscus type |11 or Wrisberg's ligament.
Thisrare ateration occurs when the poste-
rior fixation between the meniscus and the
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tibia is absent with a significantly higher
meniscal mobility"?®., Other less frequent
causes, such as tendon dislocation and in-
tra-articular tumors have also been de-
SCri bed(10,26—28) .

Investigation with imaging methods
should be initiated with conventional radi-
ology. Evaluation of snapping tendons may
be performed with ultrasonography (Fig-
ure 8). On the other hand, the utilization of
magnetic resonance imaging should be en-
couraged if an intra-articular lesion is sus-
pected. Arthroscopy, despite its invasive-
ness, can also be utilized”?®, Thetreatment
must beindividualized, and canbeclinical,
by arthroscopy or open surgery, asthe case
requi res(7,10,26—28)_

SNAPPING ANKLE

Snapping ankle is rare and may be as-
sociated with subluxation or luxation of the
tendon. Most rarely, it is reported in asso-
ciation with intra-articular bodies. Among
reportsin theliterature, the most frequently
found situation is luxation or subluxation
of fibular tendons, with or without concur-
rent tendineal rupture®. In most of re-
corded cases, this abnormality is found in
athletes or dancers. Flattened or convex
fibular groove is mentioned by the litera-
ture asapredisponent factor for luxation of
fibular tendons, but the majority of cases
is reported after trauma. Luxation may be
diagnosed in patientswith acute or chronic

presentations. The dynamic evaluation of
fibular tendons by ultrasonography should
be performed with cross-sectional viewson
the retromalleolar region and the tendons
are observed during passive or active foot
flexion and eversion.

A recently published casuistic reports
14 cases of intrasheath subluxation of pero-
neal tendons, and in this case the tendons
remain in the retromalleolar region, but
transitorily switch their relative positions
with a reproducible painful click®,

Most rarely, snapping syndrome can
also be caused by athird fibular tendon®?
or being related to the posterior tibial ten-
don®), inthislatter case, with medial snap-
ping. In a systematic literature review®?
published in 2008, the authors observed
that 58.5% of lesions with luxation of the
posterior tibial tendon were caused by
sports trauma, and 53.1% of all the cases
with luxation of the posterior tibial tendon
have initially remained without a correct
diagnosis. The authors have also observed
that 35.6% of the patients experienced re-
current snapping of the tendon. Surgical
management with different techniqueswas
the most frequent approach adopted
(83.1%) and outcomes were considered as
excellent and asymptomatic in 80% of
cases and good in other 12%.

Likein other joints, theinvestigation of
snapping of superficia tendons can be ef-
fectively performed by ultrasonography.
Computed tomography and magnetic reso-

Figure 8. Sonographic image on cross-section view oblique to the pes anserine. The flexor tendons of
the pes anserine — semitendinosus (st), gracilis (g) e sartorius (sa) — can be identified on the most
superficial plane. The semimembranosus tendon (sm) is localized in a slightly deeper plane. In this
patient, dynamic images have demonstrated a sudden snapping of the gracilis in relation to the semi-
membranosus tendon.
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nance imaging (Figure 9) can statically
demonstrate luxation or subluxation and
also allow the evaluation of the fibula or
other lesions that may be associated.

SNAPPING WRIST

Cases of snapping wrist syndrome have
been rarely reported. Tumors, loose articu-
lar bodies, and dislocation of tendons can
cause snapping®***9, Also, another study
describes a case of snapping of superficial
flexor tendon of the fifth finger over the
hamate hook after surgical carpal tunnel
decompression 9,

Instability of the extensor carpi ulnaris
tendon may cause snapping during sublux-
ation and luxation and has been reported as
the most frequent cause of snapping of the
wrist. The evaluation of this condition can
be performed by meansof ultrasonography
(Figure 10). Thiscondition may eventually
be clinically confused or being concurrent
with subluxation of the distal radioulnar
joint. In rheumatoid arthritis, the tendon
may dislocate towards the volar region,
while ulnar subluxation may occur poste-
riorly to the distal radioulnar joint.

In normal wrists there is a certain ac-
ceptable degree of subluxation of the ex-
tensor carpi ulnaristendon asrelated to its
osseous groove®”. The literature reports
normality values for this dislocation in
terms of percentage of the width of the
tendon’s osseous groove. The tendon may
displace by up to 40% of the osseous
groovewidth towardsthevolar regionwith
wrist flexion, and towardsthedorsal region
up to 33% with wrist extension.

Generally, the traumatic mechanism that
causes subluxation of the extensor carpi
ulnaris tendon corresponds to forced supi-
nation, palmar flexion and ulnar disloca-
tion. With the pronation, the tendon gen-
erally returns to its usual position. Mag-
netic resonance imaging can characterize
the inflammatory process in the synovial
sheath and, eventually, the inappropriate
positioning of the tendon. Acute sublux-
ation has been rarely reported in the litera-
ture, and can be managed with immobili-
zation in pronation and a slight radial de-
viation of thewrist. Surgical reconstruction
may be required in cases of symptomatic
and chronic subluxation.
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Figure 9. A: Axial magnetic resonance imaging of ankle — contrast-enhanced T1-weighted sequence of
a patient with acute traumatic luxation of the fibular tendon. The white arrow indicates the fibular tendon
anterior and laterally dislocated in relation to the lateral malleolus. The dashed arrow indicates post-
traumatic collection. B: Another patient with chronic luxation of the fibular tendon on axial, T2-weighted
sequence with fat-suppression. The white arrow indicates the tendon and the dashed arrow indicates the

thickened retinaculum.

Figure 10. A: The arrows indicate the extensor carpi ulnaris tendon on an axial sonographic image with
the forearm in pronation. B: Cross-sectional sonographic view with forced supination demonstrating the
dislocation of the extensor carpi ulnaris tendon (arrows).

CONCLUSION

Snapping syndrome is a challenging
clinical condition with severa causes and
relatively poorly commented. In most of
cases, it is characterized by mild clinical
manifestations, but eventually the syn-
drome may cause a significant physical
limitation. It may be difficult to define a
diagnosis because of the absence of knowl-
edge on the nature of this syndrome. The
knowledge on thissyndromeisrelevant for

guiding in the selection of the appropriate
imaging method. The present review dis-
cusses the main causes of this syndrome
and indicatesthe most appropriate diagnos-
tic methods according to thejoint involved
and the clinical suspicion.
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