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Magnetic resonance imaging in intersection syndrome
of the forearm: iconographic essay*

Ressonéancia magnética na sindrome da interse¢cdo do antebraco: ensaio iconografico

Bruno Beber Machado?, Claudio Marcio Amaral de Oliveira Lima?, Flavia Pegado Junqueira®,
Anténio Carlos Coutinho Junior?

Magnetic resonance imaging plays a relevant role in the assessment of patients with pain on the dorsal aspect of the
distal forearm and wrist. Among the causes of pain, intersection syndrome is highlighted, corresponding to an inflammatory
process affecting the tendons of the second compartment of the forearm extensor (extensor carpi radialis brevis and
extensor carpi radialis longus), usually caused by direct trauma or repetitive activities requiring wrist flexion and extension.
The present essay is aimed at illustrating the typical findings in intersection syndrome of the forearm and discuss the
main differential diagnoses.
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A ressonancia magnética tem papel importante na avaliacdo de pacientes com dor na face dorsal do antebraco distal
e do punho. Entre as causas de dor destaca-se a sindrome da intersegéo, um processo inflamatério dos tenddes do
segundo compartimento extensor do antebrago (extensor radial curto do carpo e extensor radial longo do carpo), ge-
ralmente provocado por trauma local direto ou atividades repetitivas que exigem a flexao e extensao do punho. Nosso
trabalho visa a ilustrar os achados tipicos da sindrome da intersegéo do antebraco e discutir os principais diagnésticos

diferenciais.
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INTRODUCTION

Recently, the imaging evaluation of the
musculoskeletal system has motivated a
series of studies published in the Brazilian
radiological literature®9,

Intersection syndrome of the forearm
(ISF) isaninflammatory process of theten-
dons of the second extensor compartment
(extensor carpi radialisbrevisand extensor
carpi radialis longus) generally caused by
direct local trauma or activities requiring
repeated flexion and extension of the
wrist®13),

* Study developed at Clinica de Diagndstico Por Imagem
(CDPI)/MD.X, Rio de Janeiro, RJ, Brazil.

1. MD, Radiologist, Clinica Medimagem, Cachoeiro de Itape-
mirim, ES, Brazil.

2. MDs, Radiologists, Clinica de Diagndstico Por Imagem
(CDPI)/MD.X, Rio de Janeiro, RJ, and Centro de Diagnostico por
Imagem Fatima Digittal, Nova Iguacu, RJ, Brazil.

3. MD, Radiologist, Clinica de Diagndstico Por Imagem (CDPI),
Rio de Janeiro, RJ, Brazil.

Mailing Address: Dr. Claudio Marcio Amaral de Oliveira Lima.
CDPI/MD.X Barra Medical Center. Avenida das Américas, 6205,
Loja G e subsolo, Barra da Tijuca. Rio de Janeiro, RJ, Brasil,
22793-080. E-mail: cmaolima@gmail.com / antoniocoutinhojr
@yahoo.com.br.

Received November 6, 2012. Accepted after revision Decem-
ber 21, 2012.

Radiol Bras. 2013 Mar/Abr;46(2):117-121

Itisclinically characterized by painin
the dorsal aspect of the forearm and the
wrist, and edema proximal to the Lister’s
tubercle. A careful physical examination
and appropriate clinical workup limit the
hypothesesto arelatively small number of
differential diagnoses, principally De
Quervain’'s tenosynovitis. Magnetic reso-
nanceimaging (MRI) isafundamental tool
for thediagnosisof such acommon, but not
frequently diagnosed syndrome®™3),

The authors present, in the form of an
iconographic essay, MRI findings and dis-
cuss the most relevant differential diag-
NOSes.

MRI PROTOCOLS

The images were acquired ina 15T
(Magnetom Avanto; SiemensMedical Sys-
tems, Erlagen, Germany) and a3 T (Mag-
netom Trio; Siemens Medical Systems,
Erlagen, Germany) apparatuses, with sur-
face coils.

The following pulse sequences were
utilized: axial and corona T1-weighted
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seguences, as well as axial, corona and
sagittal DPwith fat suppression beforeand
after intravenous paramagnetic contrast
injection (gadolinium, 0.1 mmol/kg of
weight).

ANATOMY (Figures1, 2 and 3)

The extensor carpi radialis longus
(ECRL) and the extensor carpi radialis
brevis (ECRB) muscles act synergically
with the finger flexor muscles for wrist
flexion. Thefirst one coversthelatter, and
originates from the supracondylar crest of
the humerus, but some fibers come from
the common extensor tendon of the fore-
arm. It ends at a flattened tendon which
deeply follows the deep extensor muscles
of the forearm, abductor pollicis longus
muscle (APL) and the abductor pollicis
brevismuscle (APB). The ECRB originates
fromthelateral epicondyleof the humerus,
through a common tendon with the com-
mon extensor muscle of the fingers and
ends at a flattened tendon which follows
the ECRL. It insertsinto the dorsal surface
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of the base of the second and third metac-
arpal bones. Such two tendons cross the
same compartment of the extensor reti-
naculum in a single synovial sheath and
may unfold into two or three fascicles, or
may join together or exchange muscle fas-
cicles",

The abductor pollicis longus muscle
(APL) and the abductor pollicis brevis
muscle (APB) represent the principal deep

MRI in intersection syndrome of the forearm

extensor muscles of the forearm involved
in the ISF. The APL originates from the
posterior surface of the ulnar diaphysis,
bel ow theanconeus, theinterosseous mem-
brane and the middle third of the posterior
surface of the radius, and follows infero-
laterally, becoming superficial at the distal
segment of the forearm, and visible as an
oblique relief. It endsin tendon which be-
comes devoid of muscle fibers proximally

Figure 1. Schematic drawing showing the anatomy of the forearm muscles involved in the intersection
syndrome. Muscle belly in red and origin and muscles insertion in pink. From left to right: extensor radia-
lis carpi brevis, extensor radialis carpi longus, extensor pollicis brevis and abductor pollicis longus. Aster-

isk: extensor pollicis longus.

to the wrist, which runsin alateral groove
together with the APB tendon. The tendon
generally unfolds into two components,
one inserting into the radial aspect of the
base of the first metacarpal bone, and the
other into the trapezoid bone. The APB is
medially and inferiorly located in relation
to the APL and originates from the poste-
rior surface of the radius. Its direction is
similar to that of the APL and its tendon
insertsinto the dorsal surface of the proxi-
mal phalanx of the hallux. In the lower
third of the forearm, the APL and the APB
become superficial, and then obliquely
cross the tendons of the extensor carpi ra-
dialis, cover the termination of the
brachioradialis muscle and, while crossing
the most lateral compartment of the exten-
sor retinaculumin asingle synovial shegth,
superficialy cross the radius styloid pro-
cess and the radial artery®?,

DISCUSSION

I SF, anot often diagnosed cause of pain
on the dorsal aspect of the wrist, is anon-
infectious inflammatory process affecting
the dorsal aspect of the forearm, about 4 to
8 cm proximal to the Lister’stubercle®213,
Also known as crepitating peritendinitis,
cross syndrome, subcutaneous perimyosi-
tis, bursitis of the abductor pollicislongus,
oarsman’s wrist, bugaboo forearm, among
others™19), this syndrome was described
by Velpeau in 1841, however the term “in-
tersection syndrome” was introduced by
Dobyns et a. in 1978 and defined as an

Figure 2. Axial, T1-weighted sequences at the level of the distal third of the forearm on the first intersection of the extensor tendons. Abductor pollicis longus
and extensor pollicis brevis muscles (arrow) cross (dashed arrow) the extensor carpi radialis longus (white asterisk) and extensor carpi radialis brevis muscles
(white double asterisk). Skin marker (black asterisk).
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MRI in intersection syndrome of the forearm

Figure 3. Proton density-weighted sequences with fat suppression in the oblique sagittal plane, demon-
strating the intersection (arrow) of the tendons of the first and second compartments.

inflammatory process of the tendons of the
second extensor compartment of the fore-
arm (ECRB and ECRL), generally caused
by direct local trauma or activities that re-
quire repeated flexion and extension of the
wrist. Such activities may be sport activi-
ties such as rowing, canoeing, racket
games, weight lifting, ski and horseriding,
or labor activities such asthose of farmers,
carpenters or secretaries, It is most

prevaent in young adults (mean age of 39.3
years) regardless of gender*?. Thephysio-
pathology of thisconditionisuncertain, but
two theories have been described. Thefirst
theory, proposed by Howard in 1937, re-
ports that the friction between the muscle
bundles of the APL and APB and the syn-
ovia sheath of the second compartment
would be responsible for the genesis of the
disorder (Figure 4). The other theory, de-

%’*

Figure 4. Schematic drawing showing forearm anatomy, indicating the intersection point (circle) of the
extensor radialis longus and extensor carpi radialis brevis (in orange) with the tendons of the abductor
pollicis longus and extensor pollicis brevis (in green) muscles, and their pathways through the extensor

retinaculum (asterisk).
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scribed in 1985 by Grundberg et al., sug-
gested that the genesis of the processwould
be astenosing tenosynovitis of second dor-
sal compartment, with extension of thein-
flammatory process to adjacent soft tis-
wes(ls,lﬁ)_

Clinical manifestationsinclude phlogis-
tic signs on the dorsal aspect of the wrist,
typically between 4-8 cm proximal to the
Lister’stubercle, with functional limitation
and crepitation at wrist movements, present
in more severe cases ™),

Ultrasonography and MRI are exten-
sively applied methods, both in athletes or
in non athletes, for evaluation of muscu-
loskeletal lesions™™9. In ISF, MRI is the
main diagnostic method and the findings
include peritendinous edema around the
first and second extensor compartments, at
the level of their intersection, with fluid
surrounding the tendons and in their
sheaths or between them, notably at the
level of the intersection point (Figures 5
and 6). Additional findings include
tendinosis, muscle and subcutaneous
edema™. The utilization of gadolinium is
questionable, since T2-weighted sequences
can easily identify the findings of intersec-
tion syndrome; but, when utilized, the
peritendinous enhancement is intense™-
1320 |t isimportant to utilize skin markers,
and the extent of the field of view (FOV)
must proximally cover the area of intersec-
tion™1329 The axia planeismost appro-
priate for diagnosis*?'®, however, a sagit-

Figure 5. Intersection syndrome of the forearm.
Male, 30-year-old patient, tennis player, present-
ing focal increase of soft tissues in the distal fore-
arm. Proton density- weighted sequence with fat
suppression in the axial plane shows subcutane-
ous and peritendinous edema on the intersection
point of the first and second extensor compartment
tendons (arrow).
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tal oblique plane oriented towards the ten-
dinous intersection provides more details
than the standard sagittal plane!*>,

DeQuervain’stenosynovitisisthemain
differential diagnosis (Figure 7), corre-
sponding to a stenosing tenosynovitis of
the first extensor compartment, generally
occurring several centimeters below the
tendinous intersections. The Finkelstein's
test at physical examination is pathogno-
monic of such a condition. The MRI find-
ings described by Glajchen et al. include
increased thickness of thetendon inside the
first extensor compartment at the level of
the radius distal extremity and increased
signal intensity within the synovial sheath,
indicating tenosynovitis. Subcutaneous
edemais found in some patients®.

Other hypotheses considered in the dif-
ferentia diagnosisincludeligament lesions,
tendinosis, tenosynovitis, cystic ganglions,
soft tissuetumors, infection, Wartemberg's
syndrome (a sensitive neuropathy involv-
ing the superficial branch of the radial
nerve), cellulitis and muscle strain®3,

The treatment is initially conservative
with non-steroid anti-inflammatory drugs.
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Figure 6. Intersection syndrome
of the forearm. Male, 55-year-old
patient, swimmer, presenting
pain and edema in the dorsal
surface of the forearm. Proton
density-weighted sequence with
fat suppression in the axial plane
shows marked edema of peri-
tendinous soft tissues (arrows) as
well as presence of fluid collec-
tion (asterisks) in the intersection
point of the first and second ex-
tensor compartment tendons.

K

Figure 7. Schematic drawing of the differential topognosis between intersection syndrome (A) and De

Quervain’s tenosynovitis (B).

Surgery for decompression of theintersec-
tion area is only performed on those pa-
tients who are refractory to conservative

treatment®319),

CONCLUSION
MRI is the method of choice in the in-

vestigation of 1SF and itsdifferential diag-
noses, as the clinical evaluation is usually

Radiol Bras. 2013 Mar/Abr;46(2):117-121
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not diagnostic. Radiologists must be atten-
tive to some details during the scan and to

the findings which characterize | SF.
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