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POST-TRAUMATIC SINUS TARSI SYNDROME

An Anatomical and Radiological Study
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Four cases of sinus tarsi syndrome are presented. They were studied
by means of arthrography of the posterior subtalar joint and his-
tological examination of sinus tarsi soft tissue. The obliteration of
synovial recesses on posterior subtalar joint arthrography can be
explained by synovial hyperplasia and by cicatricial remodelling of

ligament tissue.
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The X-ray pictures of patients with sinus
tarsi syndrome do not show skeletal
changes (Debrunner 1963, Hauser 1962,
Navarre 1966). Meyer & Taillard (1974)
have previously described arthrographic
changes in the posterior subtalar joint in
nine patients suffering from post-trau-
matic pain in the midtarsal joints. These
changes were considered significant since
they were not observed in 90 clinically
normal subjects. Two of the patients had
pain over the lateral part of the sinus
tarsi, thus presenting a clinical picture
similar to that described by O’Connor in
1956 as “sinus tarsi syndrome”. There-
fore a clinical and radiological entity of
post-traumatic sinus tarsi syndrome was
proposed by Meyer & Taillard (1974) on
the basis of this association between foot
pain {not necessarily confined to the
sinus tarsi) and a characteristic arthro-
graphic appearance of the posterior sub-
talar joint, viz. absence of synovial re-
cesses in front of the interosseous liga-
ment,

The present article describes four cases
of this syndrome which were studied
anatomically and radiologically.

Normal Anatomy and Radiological
Appearance of the Sinus Tarsi

Anatomy. The cohesion of the talus
and the calcaneus is ensured by several
ligaments, primarily the interosseous
talocalcaneal ligament. The latter is at-
tached to the sulcus tali and the sulcus
calcanei, which form the roof and floor
of the sinus tarsi. The ligament is thinner
and more fibrous on the medial side and
thicker on the lateral side, where its
bundles intermingle with fatty tissue
(Figure 1). This transversal shect in the
sinus tarsi thus separates the two di-
arthrodial joinis which are found be-
tween the talus and the calcaneus. The
anterior joint forms part of the talo-
calcaneo-navicular joint, and the poste-
rior one is the actual talocalcaneal or
subtalar joint.
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Figure 1. Normal subtalar joint with interosse-
ous ligament (52-year-old man with no joint
disease). Anterior region is on the right.

a) Macroscopic appearance of a medial sagittal
surface.

b) Macroscopic appearance of a lateral sagittal
surface.

¢) X-ray of a central sagittal section (1 cm
thick),

Hence, both sides of the interosseous
talocalcaneal ligament are lined with
synovial membrane. This was observed
histologically on sagittal sections of two
anatomical specimens taken from sub-
jects with no osteoarticular pathology.
On the posterior side, the synovium
formed small superior and inferior re-
cesses and ocecasional papillary folds due
to simple hyperplasia of the lining cells
(Figure 2). On the anterior side, fairly
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similar small recesses were observed on
certain sections. The synovial membrane
lined the remainder of the articular cav-
ity of the posterior subtalar joint, partic-
ularly at the level of the well-developed
posterior, lateral, and medial recesses.

Radiological appearance. The soft tis-
sues of the sinus tarsi can be evaluated
radiologically only by means of an
arthrographic mould. However, arthro-
graphy of the talocalcaneo-navicular joint
involves technical problems and does not
readily permit a study of the sinus tarsi.
Arthrography of the posterior subtalar
joint was therefore performed as pro-
posed by Meyer (Meyer 1973, Meyer &
Taillard 1974), the best view being ob-
tained with an image intensifier. The
contrast medium injected into the pos-
tero-lateral part of the joint -cavity
formed a thin layer between the cal-
caneal and talar cartilage surfaces and
filled the medial and lateral recesses. It
then peretrated into the posterior joint
cavity, which, on oblique view arthrog-
raphy, resulted in an opacification of
half the surface of the sinus tarsi
(Figure 3). By filling small synovial
recesses or folds on the posterior side of
the interosseous talocalcaneal ligament,
the contrast medium produced indented
images that were clearly visible on trans-
versal arthrographic post-mortem sec-
tions (Meyer 1973) as well as on lateral
view arthrography (Figure 3). Commun-
ication with the talocalcaneo-navicular
joint was rare.

CASE REPORTS

The clinical details of the four cases studied are
given in Table 1. All cases showed the two sub-
talar arthrographic changes (Figure 4) formerly
considered to be characteristic of pathological
alteration of the soft tissues of the sinus tarsi
(Meyer & Taillard 1974), viz. absence of filling
of the sinus tarsi and of several small recesses
in the lining of the interosseous ligament.

After the failure of medical treatment, surgery
was performed (Table 1), leading to favourable
results in all four cases. During operation the
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Figure 2. Histology of a normal sinus tarsi (same case as Figure 1).

a) Topographical histology (lateral sagitial section—Haematoxylin-eosin X 2.7). Bundles of inter-
osseous ligament separated by adipose tissue. Synovial membrane layer on the anterior and
posterior surfaces of the ligament, with synovial recesses on the latter,

b) Diagram of the posterior part. Thick line, bony contour; thin line, cartilaginous and synovial

surfaces.

¢) Hyperplastic synovial fringe on the posterior surface of the interosseous ligament (sagittal sec-
tion, more medial than in (a)—Haematoxylin-eosin X 22). On the right, adipose tissue of the
ligament. On the left, cartilaginous talar and calcaneal surfaces.

sinus tarsi was found to contain scar tissue in
case 1 and the lateral talocalcaneal ligament
was thickened in case 2.

The material studied histologically consisted in
all cases of soft tissue from the sinus tarsi taken
by lateral surgical approach, comprising the
interosseous ligament, the fibrous capsule with
bundles of lateral talocalcaneal ligament, the
synovial membrane, and adjacent connective
and adipose tissue, In addition, the biopsy mate-
rial of case 3 included talar and calcaneal osteo-
cartilaginous surfaces.

Case 4 showed slight signs of cicatricial re-
modelling in the very small fragment of liga-
ment studied. The changes seen in the other
three cases were decidedly abnormal and were
particularly marked in case 1.

The synovial membrane exhibited papillary

hyperplasia (Figure 5) characterized by an
abundance of cells in some places and fibrous
changes in others, a lack of fibrin deposits,
absence of polymorphonuclear or lympho-
plasmocytic infiltration except for a few small
clusters of lymphocytes (Figure 6 a), haemo-
siderin deposits indicative of old haemorrhages
(clear deposits in case 1, faint enes in case 3,
and none at all in case 2), and thickening of the
adjacent blood vessels. In case 1 some remnants
of pre-existing ligaments were embedded in
hyperplastic synovial membrane (Figure 6 b).

Cicatricial remodelling in the ligament was
discrete in case 2 (small interstitial fibroblastic
and vascular sites) and marked in case 1 (pre-
existing bundles c¢mbedded in newly formed
scar tissue-—Figure 7).

In case 3 the cartilage surfaces showed a mar-
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Figure 3. Normal arthrography of a posterior
subtalar joint (30-year-old man with no joint
disease). Oblique lateral view, Opacification of
half the surface of the sinus tarsi with mould-
ing of small synovial recesses.

ginal osteophyte indicating a minor equivalent
of osteoarthritic remodelling; the underlying
bone showed evidence of discrete non-specific
remodelling.

DISCUSSION

Studies of the normal histological ap-
pearance of the sinus tarsi make it clear
why arthrography is valuable in the
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diagnosis of soft tissue changes (Figure
2). They enable one to appreciate why
remodelling with synovial hyperplasia
has to be marked before it can obliterate
the radiological images of synovial re-
cesses or fringes. As a result of such
studies it can further be understood why
such obliteration might also be caused
by joint effusion, particularly haemo-
rrhage.

Microscopical observations strongly
suggest that trauma can cause remodel-
ling of this kind in the soft tissues of the
sinus tarsi. In the cases presented here
the changes were quantitatively rather
marked and qualitatively similar to those
usually seen in post-traumatic conditions
(as opposed to the changes seen in in-
fections or rheumatoid illness). Of the
analogous histological examinations men-
tioned in the literature, “inflammatory”
changes were observed in some of them
(Blasnik cited by Komprda 1966) but not
in others (O’Connor cited in Brown 1960
and Komprda 1966). In the light of our
experience, this discrepancy might be
due to differences in the quantity and
orientalion of the material examined. In
our opinion, arlhrography is not diag-

b

Figure 4. Arthrography of the posterior subtalar joint with pathological changes in the sinus tarsi
—obligque lateral view. (a) Case 1. (b) Case 2. Partial obliteration of the posterior subtalar joint.
Contrast medium is forced to the back. Small synovial recesses are not visible. The lateral and
posterior synovial recesses are different in appearance in both cases.



125

POST-TRAUMATIC SINUS TARSI SYNDROME

YL/109% "L

€L/GLEOT "L

VL/GEVIT "L

¥L/£88¢ "L

Jqumnu £sdoig

JUBIGUIDUI [BIAOULS

plecliig:k-aeg
yim spnsded snoaqry
$JUajuo0d [SA€} Snuls

9fe)jaano s8I} Snuis

(1s1e] snuis jo uonedped
uodn Lprenorjied)
ured

sI183L 7

syjuour g Jeaf |

juawreSi|
[BauRO[EI-0[R} JO Jed}
wINUoSLI} SO JO aanjovaj

age[ijaes pue duoq +
sUBRIqUISW [BIAOULS
juswredy

yim ansded snoaqiy
$1U2)U0d IsIe} SNUIs

a8e)1aaIno Isav} snuis
SISOpoaylIe aBIRigns

ured

syjuour 1 I8as |

syjuour (] Jea& [

(3003 3J9[) snauwd[ed
JO 2anssrj—snjoaf[eur
pue eI} JO 24N}OBIJ

AUBIUISUI [BIAOUAS

Juamre 31|

s spnsdes snoaqrj
SIU2JUO0I 1SAB] SNUIS

9881040 ISIR] SNUIS
SISOpoIyLIe Ie[e)gns

(1sae) snurs jJo uorjedped
uodn L[refnoryred)
ured

sIBaf ¢

syjuowr ¢ saead g

(3003 ySLr) ureads

QUBIUIIW [BIAOUKS

jusnre sy

yira arnsdes snorqry
SJUIIUOD ISIv] STUTS

age1jaano 1sie} snurs
juswrediy
1e[nqij-oauedied jo £)serd

ared

3

Juaure Sy
JB[NIJ-02UBI[RI JO JB3I}
(1003 1391) ureads

Asdorg

uonjerado Jo aanjeN

swojdwrs FuruasArajuj

£138ans pue
Lanfuay ussmiaq [AII)U]

LydeaSoaylie pue
Lanfay uzamiaq [eArajuy

Lnfay yo aanjeN

ER CETNI A saIBaf (¢ sIeak ¥ saeaf gg (&sdoiq 3u) agy
Jrewr J[eux Jreuwt Irewr eI
p ase) ¢ ase) g 3ase) 1 9ser)

"paipnys saspo Jnof ayj o sppap poruN) f 21qug



126 J. M. MEYER & R. LAGIER

wl

¥ . \r
:.:;wll

ey
3

Figure 5. Case 1, Synovial hyperplasia without infiamunatory cells.
a) Overall topographical view, with underlying adipose tissue. (Haematoxylin-eosin X 22).
b) Detail (Haematoxylin-eosin X 55).
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Figure 6. Case 1. a) Synovial fringe. Hyperplasia of the lining cells with a small cluster of lym-
phocytes. (Haematoxylin-eosin X 180).

b) Synovial fringe. Lower left: fibroblastic hyperplasia. Above right: fibrous scar tissue, which

includes some remnants of ligament; this reflects the destruction of pre-existing tissue. (Van
Gieson X 180).
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Figure 7. Case 1. Ligament bundles connected to fibrous tissue resulting from cicatricial remodelling.

a) Normal light.

b) Polarized light, showing differences in structure between pre-existing ligament bundles (lower
left) and fibrous scar tissue (upper right)—(Haematoxylin-eosin X 22).

nostically useful immediately after trau-
ma because it is only later on that syno-
vial hyperplasia develops; moreover, mis-
leading appearances can be produced by
joint effusion. The rather discrete bone
and cartilage changes observed in case 4
are not visible on X-rays but may be
considered as early osteoarthritic chan-
ges similar to those sometimes seen in
the subtalar joint (Brown 1960, Debrun-
ner 1963, Komprda 1966).

These pathological soft tissue changes
in the sinus tarsi seem to be secondary
mainly to rupture of the calcaneofibular
ligament. This was observed clinically in
nine cases in a previous study (Meyer &
Taillard 1974). In our present case 1, the
rupture was observed at operation and

was unassociated with any bone changes.
Simple plasty of the ligament resulted
in the disappearance of symptoms, which
were still absent after 6 months. This is
consistent with Castaing’s view on the
role of the calcaneofibular ligament in
subtalar stability (Castaing 1970).

An anatomical and radiological picture
of the post-traumatic sinus tarsi syn-
drome is thus recognizable. However, it
cannot be superimposed on a characteris-
tic clinical picture. For example, in case
1, which was radiologically and histo-
logically typiecal, there was rather dif-
fuse pain in the mediotarsal region and
no elective pain over the sinus tarsi. Con-
versely, a post-traumatic syndrome fea-
turing just such pain has been observed
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in the absence of arthrographic changes
(Meyer & Taillard 1974).
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