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Abstract Tenosynovitis refers to an inflammatory condition involving the synovial sheath of
a tendon. Stenosing tenosynovitis is a peculiar entity caused by multiple factors, including
local anatomy, mechanical factors, and hormonal factors. The main forms include de Quervain
tendinopathy; trigger finger (stenosing tenosynovitis involving the flexor digitorum tendons);
stenosing tenosynovitis of the extensor carpi ulnaris, extensor carpi radialis, or extensor comu-
nis tendons; stenosing tenosynovitis of the flexor hallucis tendon; and stenosing tenosynovitis
of the peroneal tendons. The cardinal finding on ultrasonography is the presence of a thickened
retinaculum or pulley that constricts the osseofibrous tunnel through which the tendon runs.

Sommario Le tenosinoviti sono infiammazioni delle guaine sinoviali dei tendini. Le tenosino-
viti stenosanti sono delle entità particolari, condizionate da molteplici fattori. Si tratta di pa-
tologie favorite dall’anatomia locale, da fattori meccanici ed ormonali. Le principali
tenosinoviti stenosanti sono: la tendinopatia di de Quervain, la tenosinovite stenosante dei
tendini flessori delle dita o dito a scatto, la tenosinovite stenosante del tendine estensore ul-
nare del carpo, dei tendini estensori radiali del carpo e degli estensori comuni, la tenosinovite
stenosante del tendine flessore dell’alluce, la tenosinovite stenosante dei tendini peronei. La
loro diagnosi si basa sull’ecografia, che mostra un segno cardine: l’ispessimento del retinacolo
o della puleggia rispetto al tendine ed il suo carattere stenosante.
ª 2012 Elsevier Srl. All rights reserved.
Basic features of stenosing tenosynovitis

Tenosynovitis is characterized by inflammation involving
the synovial sheath of a tendon. It can have various cau-
ses, including inflammatory processes associated with
édicale Léonard de Vinci, 43

yahoo.fr (V. Vuillemin).

2 Elsevier Srl. All rights reserved.
rheumatic disease, infectious processes, primary tumors of
the synovial sheath, hormonal and mechanical factors.

Stenosing forms of tenosynovitis are peculiar entities
influenced by various factorsdanatomical, mechanical,
and in some cases hormonal. Their diagnosis is based on
typical sonographic findings of hypertrophy of a retinac-
ulum or pulley, which constricts the osseofibrous tunnel
through which the tendon runs and reduces movement of
the tendon during dynamic maneuvers.
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Figure 1 Schematic of osseofibrous tunnels. Thickening of the retinaculum or the pulley exerts a constrictive effect on the
tendon.

Figure 2 Schematic of the 3 histological layers of the pulleys
and the retinacula.

Figure 3 Trigger finger: Axial ultrasound image reveals hypert
Doppler imaging (b), contrast uptake by the A1 pulley after inject

Figure 4 Tendinosis associated with trigger finger. The presenc
image on sonography (a) and hyperintensity on MRI (b).
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A disorder favored by local anatomic factors

Stenosing tenosynovitis typically affects tendons that run
through osseofibrous tunnels, each enclosed in its own
synovial sheath. The tunnel itself lies over cortical bone
and is covered by a structure referred to (depending on the
location) as a pulley or retinaculum (Fig. 1).

The pulleys of the flexor digitorum tendons and the
retinacula of the wrist and ankle are histologically iden-
tical. They consist of three layers [1] with distinct struc-
tural and functional features (Fig. 2):
rophy of the A1 pulley (arrows) (a), hypervascularization on
ion of gadolinium during MR imaging (c).

e of an intratendinous nodules is manifested by a hypoechoic



Figure 5 Sonographic visualization of the septum (thin
partition stretched between the two arrows) of the first dorsal
compartment of the wrist. The septum is inserted on a crest of
cortical bone (lower arrow).

Figure 7 de Quervain tenosynovitis, type II, involving only
the extensor brevis pollicis (CE). Note the absence of retinac-
ular thickening near the abductor pollicis longus (LA) and the
presence of a thickened septum between the two tendons
(arrow).

22 V. Vuillemin et al.
- the superficial layer contains a loose network of
connective tissue and blood vessels. It is a thin layer
that is in contact with the perimuscular and subcuta-
neous fasciae. Its "nutritional" role is related to the
vascular elements it contains.

- the intermediate layer is thicker. It contains fibro-
blasts, dense collagen fibers that lie perpendicular to
the underlying tendons and bundles of variably oriented
fibers, which give it a woven appearance. It provides
mechanical strength and also contains hormone
receptors.

- the inner layer consists of one or two layers of flat-
tened fibroblasts and cells that secrete hyaluronic acid.
This is the gliding layer. It may contain isolated foci of
chondroid metaplasia.

A disorder promoted by mechanical and hormonal
factors

Although the pathophysiology of stenosing tenosynovitis is
still not clear, constriction resulting from pulley or reti-
nacular deficits is the mechanical factor responsible for the
intrinsic damage to the tendon and its sheath (Fig. 1). In
their study of trigger finger, Sampson et al. [2]
Figure 6 de Quervain tenosynovitis, type I: Global thickening of
extensor brevis), which cannot be distinguished from one another
demonstrated the presence of fibrocartilaginous thick-
ening of the A1 pulley. The anatomy of these structures on
ultrasound and magnetic resonance imaging has been
described by Hauger et al. [3].

Hypertrophy of the pulley (Fig. 3) was documented
sonographically by Guerini et al. [4]. The thickness was
significantly increased, on the average by 1.8 mm (range
1.1e2.9), compared with that of controls, whose pulleys
measured 0.5 mm (mean; range 0.4e0.6). Alteration of the
tendon, such as intratendinous nodules (Fig. 4) or teno-
synovitis, was observed in only 48e55% of all cases. Chung
et al. [5] measured tendon calibers and pulley thicknesses
and found significant hypertrophy only in the A1 pulley. In
the retinaculum around the two tendons (abductor longus and
inside the first dorsal compartment of the wrist.



Figure 8 de Quervain tenosynovitis, type II. Sagittal sono-
graphic image of the subcompartments of the extensor pollicis
brevis (EPB) (a) and abductor pollicis longus (b) Note
constrictive effect of the thickened retinaculum (arrow) on the
EPB.

Figure 9 Three-dimensional sonographic appearance of de Que
reconstruction of multiple sections.
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our study of 22 patients with suspected de Quervain teno-
synovitis, the severity and frequency of retinacular thick-
ening was similar to that of peritendinous fluid; thickening
of the sheath were found in 41%, thickening of the abductor
longus tendon in 86% and of the extensor brevis tendon in
68% of the patients, respectively [6].

Overuse, repetitive movements, sports-related and
professional activities have all been implicated as
mechanical causes of pulley and retinacular thickening.

The incidence of de Quervain tenosynovitis is 2.8 cases
per 1000 in women and 0.6 cases per 1000 in men. It is more
common after the age of 40. Activities that involve repet-
itive movements of the thumb (flexion, extension, and
rotation), ulnar deviation of the carpal, and the use of
scissors are all recognized as risk factors. Professional
activities can be a cause among nurses [7] and endoscopists
[8]. Overuse of the thumbs in females who send text
messages from their cell phones has been reported [9], and
sports-related activities can also be considered risk factors
(e.g., among volleyball players) [10].

Estrogen stimulation and also estrogen deficits have also
been considered as possible risk factors, and this hypothesis
seems to be confirmed by histological findings of hormone
receptors within the intermediate layer of the pulleys and
retinacula. Aromatase inhibitors (AIs) and tamoxifen are
recommended for adjunct treatment of receptor-positive
breast cancers in postmenopausal women, and their prin-
cipal side effects are the aggravation of musculoskeletal
rvain tenosynovitis, type II. The 3D acquisition allows axial
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symptoms and reduction of bone mineral density. These
painful symptoms can be so severe as to require discon-
tinuation of treatment. In the ATAC (Arimidex, Tamoxifen,
Alone or in Combination) study [11], which compared
anastrozol and tamoxifen as adjunct therapies for breast
cancer, "musculoskeletal symptoms" were reported at the
5-year follow-up visit by 35.6% of the patients on anastrozol
and 29.4% of those in the tamoxifen group (p < 0.0001). In
almost 60% of these cases there was involvement of the
hands and wrists. A recent graduate thesis in medicine
examined clinical and sonographic findings on the hands
and wrists of 26 patients treated with AIs [12]. In 93% of the
cases there were periarticular changes, which consisted of
de Quervain tenosynovitis in 50%, trigger finger in 19%, and
tenosynovitis of the flexor, extensor, or radial extensor
tendons in 33%.

de Quervain tenosynovitis also occurs during the post-
partum period as a separate entity known as "baby wrist". It
is difficult to distinguish the roles played in this pathology
by mechanical stress involved in caring for the baby and
hormonal factors related to the pregnancy. In these cases
the age at onset is clearly lower (mean 33 years), and the
involvement is often bilateral [13].

Diabetes should also be considered in the workup of
patients with multiple trigger fingers. The prevalence of
trigger finger among diabetics ranges from 10% to 20%,
which is much higher than that observed in the general
population (1.7e2.6%) [14,15], and Kameyama et al. [16]
found a higher frequency of multiple trigger finger in dia-
betic patients with limited finger mobility.
Figure 10 Three-dimensional sonographic appearance of de
Quervain tenosynovitis, type II, allows reconstruction in the
coronal plane. Note constrictive effects of the retinaculum
(arrow) on the extensor pollicis brevis tendon, whereas the
abductor pollicis longus tendon has a normal appearance with
parallel margins.
The main types of stenosing tenosynovitis

de Quervain tendinopathy

In the original 1895 report on the tenosynovitis that bears
his name, Fritz de Quervain described the natural history of
the disease, its symptoms, and treatment. He also imme-
diately drew parallels between trigger finger and the
constrictive tenosynovitis involving the first compartment
[17], and sonographic findings support the existence of
common elements in these two disorders.

de Quervain tenosynovitis (DQTS) is a mechanical
disorder related to hypertrophy of the retinaculum that
covers the first dorsal compartment of the wrist. There are
several predisposing factors including the presence of
a septum that divides the first compartment into two sub-
compartments [18]. We have demonstrated that this
septum can be visualized sonographically as a thin hypo- or
hyperechoic (depending on the anisotropy) wall that inserts
on a small bone crest and divides the radial tunnel into two
compartments, based on correlation with an anatomic
specimen (Fig. 5) [19] and surgical findings [20].

In a sonographic study published in 2010 [21], retinacular
thicknesses measured in 33 patients with DQTS were
significantly greater than those found in 24 controls :
2.01 mm (�0.53 mm) vs. 0.43 (�0.11 mm), respectively
(p < 0.0001). Septal thickening may be total and involve
both tendons (72.7% of cases) or it may involve only the
extensor pollicis brevis or short extensor of the thumb
(27.3% of cases). This allows us to distinguish two different
clinical forms of de Quervain disease:

- type I or stenosing tenosynovitis of the two tendons
with no evidence of a septum (Fig. 6);

- type II or isolated stenosing tenosynovitis of the
extensor pollicis brevis (Fig. 7).

Distinguishing these two forms is essential for proper
treatment. Cortisone-derivative infiltration of the tendon
sheath is associated with a failure rate of 15e20% [22,23].
This outcome may be related to the presence of a septum,
which supports our view that infiltrations should be per-
formed under sonographic guidance [21] (immediately or
after 1-2 failed attempts) with clinical landmarks around
the retinaculum.

The constrictive nature of the retinaculum can be
appreciated on static ultrasound images (Fig. 8), and
dynamic studies performed with 3D transducers allow one
to reconstruct multiple consecutive sections (Fig. 9). They
also demonstrate that the constriction is present in all
spatial planes, the coronal plane in particular (Fig. 10).
During and after infiltration, the retinacular hypertrophy
diminishes, and the constriction gradually resolves (Fig. 11).



Figure 11 Follow-up of de Quervain tenosynovitis after steroid infiltration. Retinacular thickening and tendon constriction were
improved 3 months after treatment.

Figure 12 Sonographic image (sagittal plane) of the meta-
carpophalangeal joint of a finger shows hypoechoic thickening
of pulley A1 (arrows).
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Stenosing tenosynovitis of the flexor digitorum
tendons: trigger finger

The sonographic signs of stenosing tenosynovitis of the
digits has also been well described. Hypoechoic thickening
of pulley A1 next to the metacarpophalangeal joint is
a constant finding (Fig. 12), which may be associated with
hypervasculiarization on Doppler imaging (91% of all
cases), peritendinous effusion (55%), tendinosis (48%),
or tendinosis with effusion (39%) [4]. The thumb and
ring finger are generally the digits most frequently
affected [24].

Several studies have confirmed interest in the use of
ultrasound guidance during local infiltration therapy
[25e27]. When ultrasound guidance is used, the drugs are
successfully injected into the tendon sheath in 70% of all
cases as opposed to only 15% when the injection is per-
formed blind. There are no reports of intratendinous
injections under sonographic guidance, but this complica-
tion occurs with 30% of blind injections [25]. A simple
technique recommended by Bodor [26] guarantees a high
rate (90%) of positive results, with persistent resolution of
symptoms 1 year after a single injection. The success rate
for blind injections is only 57%.



Figure 13 Sonographic appearance of stenosing tenosynovitis of the extensor carpi ulnaris tendon.

Figure 14 Stenosing tenosynovitis of the extensor carpi radialis tendon. Comparative (right vs. left) axial images demonstrate
retinacular thickening (arrow).
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Stenosing tenosynovitis of the extensor carpi
ulnaris, extensor carpi radialis, and extensor
digitorum comunis tendons

Several groups have reported cases classified as « stenosing
tenosynovitis » of the extensor carpi ulnaris tendon (Fig. 13)
[28e31]. One study describes five patients operated on for
stenosis caused by the dorsal retinaculum next to the
Figure 15 Tenosynovitis of the flexor hallucis longus tendon. a)
fluid and tendinopathy, c) thickening of the synovial sheath.
extensor comunis tendons, and we have observed a case of
tendinopathy caused by retinacular hypertrophy next to the
extensor carpi radialis tendons (Fig. 14). The stenosing
nature of the tenosynovitis is always documented by the
sonographic image, which reveals hypertrophy of the reti-
naculum that closes the sixth compartment of the wrist,
the compartment of the extensor radialis tendons, or that
of the extensor comunis tendons.
Retrocalcaneal osseofibrous tunnel, b) peritendinous effusion



Figure 16 Stenosing tenosynovitis of the peroneal tendons. The stenotic segment is located next to the fibular tubercle (arrow)
and the lower peroneal retinaculum. Note retinacular thickening (a) and hypervascularization (b) on sonography.
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Stenosing tenosynovitis of the flexor hallucis
tendon

Movement of the flexor hallucis longus tendon can be
restricted at the level of the posterior ankle and at its
passage between the two sesamoids. This type of teno-
synovitis (Fig. 15) is not always stenosing; it has been
described in athletes [32], especially runners [33]. Posterior
impingement by the talus has been documented in ballet
dancers [34,35]. Some groups have described conflict at the
level of the sesamoids on the plantar aspect of the great
toe [36,37]. In 5 out of 9 cases, there is a history of trauma
[37]. The signs may resolve when lidocaine is injected into
the tendon sheath, but in most cases surgical release is
necessary.
Stenosing tenosynovitis of the peroneal tendons

The short and long peroneal tendons are held in place
behind the lateral malleolus by a proximal retinaculum
and the long tendon by a distal retinaculum at the level of
the peroneal tuberosity. This retinaculum inserts on the
cortical surface of the calcaneus and the apex of the
peroneal tubercle. This keeps the tendons in contact with
the bone structure and creates an osseofibrous tunnel.
The peroneus longus and brevis tendons run posterior
and anterior to the tuberosity, respectively. Stenosing
tenosynovitis (Fig. 16) can develop when the thickness
of this retinaculum increases, especially in the presence
of a large peroneal tubercle or a peroneal bone or when
the patient has undergone surgical ligament repair
[38e42].
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inhibiteurs de l’aromatase: données cliniques et échographi-
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