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Abstract
Objective
The purposes of this study was to determine the prevalence of the accessory anterolateral talar facet (AALTF); to evaluate the
relationship between AALTF, focal abutting bonemarrow edema (FABME), and sinus tarsi edema; and to study the prevalence of
tarsal coalitions in patients with the AALTF utilizing ankle MR images.
Materials and methods
5-T ankle MR images were reviewed for the presence of AALTF, FABME, sinus tarsi edema, tarsal coalition, and location and
type of coalition (cartilaginous, fibrous, and osseous). Multivariate analysis was performed to examine the correlation between
AALTF and the other variables.
Results
Three hundred ninety-one consecutive patients were included (age range 5–86 years; mean age 45 years). An AALTF was
present in 3.6% (14/391) of patients. The AALTF prevalence was 2% in women and 6.6% in men. There was a significantly
association between AALTF and FABME (9/14, p < 0.05), sinus tarsi edema (13/14, p < 0.05), and tarsal coalition (4/14, p <
0.05).
Conclusion
AALTF is relatively often detected on MRI of the ankle and significantly associated with BME, sinus tarsi edema, and subtalar
coalition. Patients with a tarsal coalition should be evaluated for the concurrent presence of an AALTF.
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Introduction

Nontraumatic midfoot pain is common among adults and a
frequent reason for primary care visits [1]. The ankle and
midfoot osseous structures have a complex composition and
allow both for rotation and stability. Themidtarsal joints rotate

at two axes, resulting in complex motion [2]. Any anatomic
variant that alters biomechanics and places excessive stress on
the foot can contribute to pain and degeneration [3].

The accessory anterolateral talar facet (AALTF) is an ana-
tomic variant of the talocalcaneal articulation (Fig. 1). In 1904
Sewell described the facies externa accessoria corporis tali as
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an accessory facet situated at the junction of the external sur-
face of the talar bodywith the posterior wall of the sinus tali, in
front and somewhat to the outer side of the processus lateralis
tali. This facet was reported to be present in 10.2% Egyptian
cadavers in his study [4]. Contiguous extension of the carti-
lage of the posterior talocalcaneal facet articulation of the talus
anterior to the lateral process of the talus is present in patients
with an AALTF [5].

Focal abutting bone marrow edema (FABME) of the talus
and calcaneus, as well as sinus tarsi edema, has been shown on
MRI in prior retrospective studies of patients with an AALTF
[6].

Tarsal coalition is another common disorder that causes
altered foot mechanics and pain [7]. Tarsal coalition is the
abnormal bridging of two or more tarsal bones. The inci-
dence of tarsal coalition is often estimated at approximate-
ly 1% [8]. Calcaneonavicular coalition is reported to be
the most common type of tarsal coalition, followed by
talocalcaneal coalition [9]. Anecdotally, we have noticed
an increased prevalence of tarsal coalitions in patients
with an AALTF.

In the current study, we were interested in further charac-
terizing the prevalence of AALTF and the association with
FABME, sinus tarsi edema, and different types of tarsal
coalition.

Materials and methods

Study population

This retrospective single-center study received institutional
review board approval and complied with HIPAA guidelines.
All ankle MRIs obtained at our institution between January
2014 and December 2015 were reviewed. Exclusion criteria
were a given history of prior ankle or midfoot surgery, acute
trauma to the ankle or midfoot, active infection, and/or incom-
plete imaging prohibiting accurate visualization of the

talocalcaneal joint. If a patient had more than one MRI of
the same ankle, only the first MRI was included.

MRI protocol

Ankle MRI examinations were performed on 1.5-T scan-
ners in our department (Siemens Healthcare/Signa Excite
1.5 T; GE Healthcare, Milwaukee, WI, USA) with dedi-
cated foot/ankle coils. Subjects were imaged in supine
position with the ankle placed in the neutral position.
Our routine ankle MRI protocol consisted of the follow-
ing sequences: (1) sagittal short Tau-inversion recovery
(STIR); (2) sagittal T1; (3) coronal fat-suppressed T2;
(4) coronal gradient echo through the talar dome; (5) axial
T1; and (6) axial fat-suppressed T2 sequencing. Specific
imaging parameters included T1 (TR/TE 500–700/8–20
ms;), T2 (TR/TE 2500–4700/40–60 ms), STIR (TR/TE
4000–6000/30 ms, TI 150 ms); slice thickness 3–4 mm;
FOV 12–14 cm; matrix 182 × 256 (STIR), 256–320 (all
other sequences); number of signal averages 1–3.

MRI evaluations in this study were independently per-
formed by two radiologist with 9 (JAV) and 1 year of experi-
ence (MA) using the PACS viewer on medical diagnostic
display monitors.

MRI assessment

All MRIs were reviewed by two radiologists (JAVandMA) in
consensus for presence of AALTF, FABME, sinus tarsi ede-
ma, and tarsal coalitions. In cases of questionable findings, the
images were reviewed by one additional musculoskeletal ra-
diologist (CWH; 30 years of experience), with differences
being resolved by consensus.

The criterion for identifying the AALTF on MRI was facet
articular cartilage extending contiguously from the posterior
facet of the talus anterior to the lateral process of the talus
(Fig. 2).

FABME was defined as the presence of high signal on fat-
suppressed T2 or STIR images in both the talus and calcaneus
adjacent to the anterolateral subtalar facet (Fig. 3).

Sinus tarsi edema was defined as the presence of soft tissue
edema within the sinus tarsi on fat-suppressed T2 or STIR
images, with or without obliteration of the ligamentous anat-
omy (Fig. 4).

Presence of a tarsal coalition was assessed with char-
acterization of the different types of coalition (cartilagi-
nous, fibrous, and osseous). Bony coalition was seen as a
continuous fatty marrow bridging the talus and calcaneus
with no intervening joint space present. Cartilaginous co-
alition was seen an abnormally oriented, broadened facet,
deficient subchondral plate, and abnormal-appearing var-
iable-thickness cartilage (Figs. 5 and 6). Fibrous coalition

Fig. 1 Drawing of the talus with AALTF based on the original
manuscript by Sewell et al.
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was seen as bridging fibrous tissue with low-signal inten-
sity on all MRI sequences.

Statistical analysis

Statistical analysis was conducted with the R statistical com-
puting software environment for Windows (version 3.4.1). χ2

test with p values computed by Monte Carlo method and
Fisher’s exact test were performed to examine the dependence
between the AALTF and our study variables. Pearson corre-
lation coefficients were used to evaluate the correlation be-
tween variables. Including gender and age effects, a multivar-
iate logistic linear regression analysis was further applied on
data. p values < 0.05 were considered statistically significant.

Results

Study population

Between January 2014 and December 2015, a total of
436 consecutive patients underwent MRI of the ankle at
our institution. Forty-five patients were excluded based
on our exclusion criteria. Three hundred ninety-one pa-
tients (137 men, 254 women; age range 10–72 years,
mean age 45 years) were included in the study
(Table 1).

MRI assessment

An accessory anterolateral talar facet was present in 3.6% (14/
391) of patients (9 men, 5 women; age range 10–72 years,
mean age 48.6 years). There is a weak correlation between
sex (male) and an AALTF with p = 0.041. Of the patients with
an AALTF, 64% (9/14) had FABME and 93% (13/14) had
sinus tarsi edema. Of the patients without an AALTF, 18%
(67/377) had FABME and 16% (60/377) had sinus tarsi ede-
ma. χ2 test with p values computed by Monte Carlo method
demonstrated a strong correlation between AALTF and
FABME (p value = 0.001) and between AALTF and sinus
tarsi edema (p value = 0.0005). Fisher’s exact test demonstrat-
ed similar results with p value = 0.0002 and odds ratio (OR) of
8.26 (95% confidence interval [95% CI] 2.40–32.43) for
AALTF and FABME, and p value = 1.6 × 10−9 and OR of
67.67 (95% CI 9.83–2878) for AALTF and sinus tarsi edema.
At last, Pearson correlation coefficients are estimated as 0.218
(95% CI 0.122–0.311) with p value = 1.3 × 10−5 for AALTF
and FABME, and 0.367 (95% CI 0.278–0.450) with p value =
6.7 × 10−14 for AALTF and sinus tarsi edema. All the statis-
tical tests rejected the null hypothesis that AALTF and
FABME/sinus tarsi edema are uncorrelated.

A multivariate linear regression was built to include the sex
and age of the patients in the correlation analysis. For
FABME, the model

Fig. 2 Sagittal T1 weighted MR
image (a) shows an accessory
anterolateral talar facet (arrows).
Sagittal T1 weighted MR image
(b) shows a normal talar lateral
process

Fig. 3 40-year-old female with midfoot pain. Sagittal STIR MR image
shows an accessory anterolateral talar facet with talar and calcaneal bone
marrow edema surrounding the AALTF (asterisk)
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logit Pr FABME ¼ 1ð Þ½ � ¼ β0 þ β1AALTFþ β2Sexþ β3Age

was fitted with the patients’ data. The coefficient of
AALTF was estimated as 1.911 (95% CI 0.784–3.142) with
p value 0.001. For sinus tarsi edema, the same regression
model was built and the coefficient of AALTF was estimated
as 4.408 (95%CI 2.645–7.377) with p value 6.2 × 10−5. These
results are consistent with those from χ2 and Fisher’s exact
tests.

Of the patients with an AALTF, 29% (4/14) had a tarsal
coalition, of which 3 were talocalcaneal (1 osseous, 1 fibrous,
and 1 cartilaginous) and 1 was calcaneonavicular (fibrous)
(Fig. 3). Of the patients without an AALTF, 2% (9/377) had
a tarsal coalition, of which 7 were calcaneonavicular (4 fi-
brous and 3 cartilaginous) and 2 were talocalcaneal (1 osse-
ous, 1 fibrous). The correlation between AALTF and tarsal
coalition was examined by the statistical analyses above. χ2

test withMonte Carlo method calculated p value = 0.0015 and
Fisher’s exact test demonstrated an OR of 15.99 (95% CI
3.08–70.88) with p value = 0.0006. Pearson correlation coef-
ficient was estimated as 0.271 (95% CI 0.177–0.361) with p
value 5 × 10−8. Amultivariate linear regressionmodel of tarsal
coalition on AALTF, sex, and age estimated the coefficient of
AALTF as 3.113 (95% CI 1.586–4.624) with p value 3.7 ×
10−5. Finally, the correlation AALTF and types of tarsal

coalition (talocalcaneal/calcaneonavicular and osseous/fi-
brous/cartilaginous) was also tested. However, no significant
correlation could be proven due to the small sample size of
each coalition type, with calculated p value = 0.17 for
calcaneonavicular coalition and p value = 1 × 10−5 for
talocalaneal coalition.

Discussion

Our study showed a positive relationship between the pres-
ence of AALTF and MRI findings of FABME, sinus tarsi
edema, and tarsal coalition. We found that the AALTF was
present in 3.6% of patients that underwent ankle MRI at our
institution. The prevalence of AALTF described by Sewell in
a 1904 study of the talus osteology was slightly higher, with
the variant identified in 10.2% of 1006 Egyptian cadavar tali
[4]. A recent study by Aydingoz et al. found the presence of an
AALTF in 33% of patients with ankle pain and in 26% of
patients without symptoms [6]. In an osteologic study of 100
tali, Sarrafian et al. identified “large” AALTFs in 4% of pa-
tients and “smaller” variable-sized facets in 34% of patients
[10]. The prevalence of large AALTF in this study is similar to
our results. The mentioned variation in prevalence between

Fig. 4 55-year-old male with
AALTF. Sagittal T1 weighted
MR image (a) and sagittal STIR
MR image (b) show sinus tarsi
edema and obliteration of the
ligamentous anatomy (dotted
circle)

Fig. 5 11-year-old female with
midfoot pain. Sagittal T1
weighted MR image (a) shows an
accessory anterolateral talar facet
(arrows). Coronal gradient-echo
(GRE) MR image (b) in the same
patient shows a cartilaginous co-
alition at the middle facet of the
talocalcaneal joint (arrows)

Skeletal Radiol

Stephane
Texte surligné 

Stephane
Texte surligné 



studies might be partially attributed to observer variability and
inclusion versus exclusion of very small accessory facets.

Our study showed FABME in 64% of patients with an
AALTF. Prior studies have raised the concept that BME can
be associated with clinical symptoms andmay be considered a
biomarker for local pain in the knee [11, 12]. Type II lunate in
the wrist has been described to produce hamate bone marrow
edema and pain [13]. In the ankle, anterior impingement and
posterior impingement have been associated with pain, as well
as dorsal talar edema and os trigonum edema, respectively
[14, 15]. Martus et al. first reported the clinical significance
of the AALTF during a study of the association between an
AALTF, FABME, and symptomatic rigid flat foot [16]. In a
series of 6 adolescent males, all had improvement in pain and
function after surgical resection of the accessory facet. MR
imaging was obtained in five of the six patients, which dem-
onstrated abutting bone marrow edema between the talus and
calcaneus in all patients. Niki et al. studied 31 adults with
AALTF that underwent accessory facet resection with
balancing reconstruction. FABME was present in all patients
(100%) on MRI STIR sequences pre-operatively and edema

resolved post-operatively [17]. Aydingoz et al. reported the
presence of FABME in 19% of patients with ankle pain and
AALTF [6]. The variation in FABME between studies might
be related to the inclusion criteria and thereby differences in
study population.

The sinus tarsi is a space bordered by the neck of the talus
and anterosuperior aspect of the calcaneus. The sinus tarsi
separates the anterior subtalar joint and posterior subtalar joint
[18]. Primary sinus tarsi syndrome is the clinical syndrome of
pain and tenderness of the lateral side of the hindfoot [19].
Edema within the sinus tarsi is nonspecific; however, it has
been associated with acute traumatic injury as well as chronic
posterior tibial tendon abnormalities [20].We found sinus tarsi
edema in almost all (93%) patients with an AALTF. The pres-
ence of an AALTF should be considered in patients with ede-
ma on this region onMRI. Furthermore, the presence of BME,
sinus tarsi edema, and an AALTF may prove to be a valuable
indicator of symptomatic pathology and should be routinely
evaluated on MRI ankle.

Tarsal coalition is generally asymptomatic [21]. However,
it is the most common etiology of the rigid flatfoot in

Table 1 Characteristics of patients with and without accessory anterolateral talar facet on MR images

Characteristics Patients with AALTF
(n = 14)

Patients without AALTF
(n = 377)

p value

Age (years) 48.6 (10–72) 44.8 (5–86) 0.401

Sex

Women 5 (36%) 249 (66%) 0.041

Men 9 (64%) 128 (34%)

Ankle side

Right 7 (50%) 180 (48%) 1

Left 7 (50%) 197 (52%)

FABME 9 (64%) 67 (18%) 0.0002

Sinus tarsi edema 13 (93%) 60 (16%) 1.6 x 10-9

Coalition 4 (29%) 9 (2%) 0.0006

Data are mean with range in parentheses or number with percentage within the group in parentheses. The last column shows the p values testing the null
hypothesis that the corresponding characteristic is uncorrelated to AALTF. For Age the results are obtained from the one-way ANOVA test, while for the
other characteristics they are from the Fisher’s exact test

Fig. 6 65-year-old female with
midfoot pain. Sagittal T1
weighted MR image (a) shows an
accessory anterolateral talar facet
(arrows). Sagittal T1 weighted
MR image (b) demonstrates a
fibrocartilaginous
calcaneonavicular coalition
(dotted arrow) in the same patient
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adolescents and young adults [22]. Most coalitions are con-
sidered congenital and thought to be due to an autosomal
dominant failure of mesenchymal differentiation and segmen-
tation [23]. The incidence of tarsal coalition is often estimated
at approximately 1% [8, 9]. Our study showed a higher prev-
alence (29%) of tarsal coalition in patients with an AALTF
when compared with patients without an AALTF (2%).
Previous studies excluded patients with coalitions from their
study population [5, 16]. In a study byMartus et al., 4 patients
were found to have an AALTF and tarsal coalition (3
talocalcaneal and one calcaneonavicular). Two of these pa-
tients underwent technically successful tarsal coalition resec-
tions, but presented with lateral hindfoot pain 3 years later
[16]. Although the exact relationship between tarsal coalition
and AALTF is not yet fully understood, our study data might
suggest that patients with a tarsal coalition should be evaluated
for the concurrent presence of an AALTF and vice versa.

A study of over 27,000 ankle MRIs found coalitions in
0.6% of patients; 71% of these were calcaneonavicular coali-
tions and 26% talocalcaneal coalitions [24]. This approxi-
mately 3:1 ratio of calcaneonavicular to talocalcaneal coali-
tions was also demonstrated in a cadaveric study by Solomon
[25]. Similar findings were observed in our patient population
without an AALTF, demonstrating 78% of patients to have a
calcaneonavicular coalition and 22% of patients to have a
talocalcaneal coalition. In the AALTF positive patients, these
percentages deviated, with only 25% of patients having a
calcaneonavicular coalition and 75% of patients having a
talocalcaneal coalition. These findings suggest that the pres-
ence of an AALTF may be associated with tarsal coalition
with an apparent tendency towards talocalcaneal coalitions.
However, based on a 0.6% prevalence of coalition, additional
subjects would have to be evaluated to confirm this tendency.

This study has several limitations. First, the study popula-
tion with positive findings was small. However, the group
sizes rendered statistical analysis possible. Second, the study
was a retrospective review and clinical midfoot symptoms,
subtalar arthroscopy findings, and/or surgical data was not
collected. Furthermore, it remains unclear if our finding would
be applicable to the general population. Even though we
reviewed all MRIs during a 2-year time period, there is a
selection bias related to the nature of our institutional MRI
referral practice.

The association between AALTF, BME, subtalar coalition,
and painful ankle/midfoot is not yet fully understood. Further
investigations are warranted to understand the extent of this
relationship and to guide future management.

Conclusion

AALTF is relatively often detected on MRI of the ankle and
significantly associated with BME, sinus tarsi edema, and

subtalar coalition. Patients with a tarsal coalition should be
evaluated for the concurrent presence of an AALTF.
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