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SUMMARY

Interdigital neuroma is an entrapment neurop-
athy of the interdigital nerve. Previously, studies
on interdigital neuroma were done with 1 Tesla
Magnetic Resonance Imaging and more often 1.5
Tesla Magnetic Resonance Imaging. We used 3
Tesla Magnetic Resonance Imaging in our study
and we did not encounter as much as we know
about the study with 3 Tesla Magnetic Resonance
Imaging in the literature. Between 2013 and 2019,
the 3 Tesla Magnetic Resonance Imaging results
of 39 consecutive surgically-confirmed interdigi-
tal neuromas and patients’ files were retrospec-
tively evaluated. The soft tissue surrounding the
prominent interdigital nerve “target sign” were
assessed. Spearman’s rho, Pearson’s correlation
tests, and Mann-Whitney U-tests were used. Of
the 39 cases (mean transverse dimension = 4.64
mm), 35 (89.7%) were hypointense on T1-weight-

ed sequencing, 34 were intermediate (87.1%) on
short tau inversion recovery sequencing, and 29
(74.3%) had slightly-moderately enhanced neuro-
mas on post-contrast spectral presaturation with
inversion recovery sequences. A statistically sig-
nificant negative relationship was found between
contrast enhancement and disease duration (p =
0.020). On short tau inversion recovery or spec-
tral presaturation with inversion recovery series,
the intralesional nerve view “target sign” was ob-
served in 23 (58.98 %) of 39 neuromas. This is the
first study in the literature with 3 Tesla Magnetic
Resonance Imaging that shows the visual charac-
teristics of interdigital neuroma and its possible
contribution to the diagnosis of the disease.
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ABBREVIATIONS
MRI, Magnetic Resonance Imaging

SPIR, Spectral Presaturation with Inversion
Recovery

STIR, Short Tau Inversion Recovery
T1W, T1-weighted

TSE, Turbo Spin Echo

US, Ultrasonography

INTRODUCTION

Interdigital neuroma, widely known as Morton’s
neuroma, is an entrapment neuropathy of the
interdigital nerve, and is more frequently diag-
nosed in middle-aged women (Wu, 1996). Specific
physical examination findings (such as Mulder’s
sign, Tinel’s sign, etc.) used in interdigital neu-
roma diagnosis was defined in the literature and
some authors state that the diagnosis can be
made using both clinical and physical examina-
tion findings (Zanetti et al., 1997a, b; Shapiro et
al., 1995; Levine et al., 1998). MRI (magnetic res-
onance imaging) and US (ultrasonography) are
used for the possibility of comorbid conditions
or for legal reasons, or to confirm the initial di-
agnosis (Zanetti et al., 1997a; Biasca et al., 1999).
In cases of interdigital neuroma, an increased
transverse relaxation time (T2) signal, greater
calibration, and increased contrast uptake may
be seen on MRI due to the affected interdigital
nerve. Some authors have also reported a rela-
tionship between neuroma and the interdigital

nerve (Simmons, 2008; Waizy et al., 2010). The
term “target sign” is used for central hypointense
and peripheral hyperintense-looking round tu-
mors derived from neural tissue (Bhargava et al.,
1997). Although this sign is highly suggestive of
peripheral nerve sheath tumors like as neuro-
fibroma, in this study we observed the slightly
edematous interdigital nerve and surrounding
soft-tissue view “target sign” in some of our in-
terdigital neuroma cases (Fig. 1). Observing the
affected nerve using 3T (Tesla), MRI can be in-
terpreted as a positive indicator in the diagnosis
of interdigital neuroma. Previously, studies on
interdigital neuroma were done with 1T MRI and
more often 1.5T MRI (Zanetti et al., 1997a; Lee
et al., 2007; Williams et al., 1997; Erickson et al.,
1991; Bencardino et al., 2000). We used 3T MRI in
our study and we did not encounter as much as
we know about the study with 3T MRI in the liter-
ature.

The aim of this study was to evaluate the visu-
al characteristics of interdigital neuroma with 3T
MRI and its contribution to diagnosis.

MATERIALS AND METHODS

Study population

Approval for this study was obtained from
the local ethics committee (number and date:
108400987-173/2015). Between 2013 and 2019,
the 3T MRI results of 39 consecutive surgical-
ly-confirmed interdigital neuromas in 30 patients

Fig. 1.- Magnetic resonance imaging view of the “target sign” and its histopathological reflection. (a) The “target sign” in 44-year-
old man with interdigital neuroma. The prominent and mildly-hyperintense interdigital nerve (arrow) can be seen in the 2" web
space on the coronal short tau inversion recovery (STIR) image. (b) A 51-year-old woman with interdigital neuroma. On the coronal
post-contrast spectral presaturation with inversion recovery (SPIR) image, a moderately-contrasted soft-tissue formation (circled)
surrounding the slightly visible interdigital nerve (arrow) can be seen within the 3 web space: “target sign”.



were retrospectively evaluated. Of the 30 included
patients, 18 (60%) were female and 12 (40%) were
male. Nine cases had lesions in two web spaces
(the 2™ and 3" web spaces), and a total of 39 in-
terdigital neuromas were included in the study.
The mean age of the neuroma patients was 40.77
years (range, 21-71 years). Patients who were
treated conservatively for forefoot pain but did
not respond to these treatments were included in
the study. In the evaluation based on both physical
and MRI examinations, patients diagnosed with
interdigital neuroma underwent surgery, and
the diagnosis was confirmed histopathologically.
The interdigital neuromas were reviewed inde-
pendently by two radiologists experienced in the
musculoskeletal system. We excluded cases with
a medical history of previous surgery on the same
foot, trauma occurring at least 6 months prior, any
congenital deformity of the foot, diabetes, and any
vascular disease of the foot.

Consequently, The 3T MRI features of 39 in-
terdigital neuromas that were diagnosed histo-
pathologically were retrospectively evaluated.

Magnetic Resonance Imaging

MRI studies were conducted with a 3T scan-
ner (MR Systems Achieva Release 3.2.3.1, Philips
Medical Systems, Holland) using a sense foot/
ankle coil with eight channels. The routine
protocol we used for interdigital neuroma is
described in supplementary material. Ovoid
or round mass lesions between the metatarsal
heads with substantial demarcation were inves-
tigated for interdigital neuroma, as described in
the literature (Gougoulias et al., 2019; Bhatia and
Thomson, 2020). If a lesion was present, the loca-
tion, dimension, signal characteristics on T1W,
STIR (Short Tau Inversion Recovery), and con-
trast series, and the duration time of the disease
as well as the relationship among these factors
were evaluated. The lesion conspicuity was eval-
uated qualitatively for T1W, STIR and post con-
trast sequences, as it was done in the literature
(Terk et al., 1993; Lee et al., 2007; Williams et al.,
1997; Erickson et al., 1991). An accumulation of
fluid greater than 3 mm in the transverse plane in
the intermetatarsal bursa has been described as
bursitis (Zanetti et al., 1997b). In addition to these

factors, coexisting pathologies, such as interme-
tatarsal bursal fluid accumulation (bursitis), were
also assessed. The target sign, which is defined
as the soft tissue appearance described as the
hypointense centrally and hyperintense periph-
erally, was examined. The relationship between
the features of the lesion and target sign were as-
sessed. All the neuromas were reviewed by both
radiologists to determine the diagnostic value of
the 3T MRI sequences. In disputed cases, a con-
sensus was reached after a mutual review of the
data.

Statistical Analysis

Descriptive statistical methods were used
during the data review. Spearman’s rho and Pear-
son’s correlation tests were used to define the
correlation between the factors. To define
the significant differences, the chi-square and
Mann-Whitney U tests were used. The results
were reviewed with regard to the 95% confidence
interval and 5% significance level. SPSS Statistics
for Windows version 22.0 (IBM Corp., Armonk,
NY, USA) and Microsoft Excel 2007 (Microsoft,
Redmond, WA, USA) were used for the statistical
analysis.

RESULTS

Of the 30 included patients, the mean duration
of the disease was 31.95 months (range, 1-120
months). Most of the lesions were in the 3rd in-
termetatarsal space. The mean neuroma size was
4.64 mm (range, 2.70-9 mm). If we removed a sin-
gle large 9 mm lesion, the average neuroma size
was 4.53 mm. Only one of 39 neuromas could not
be detected on MRI. The diagnostic accuracy was
found to be 97.4%. No correlation was detected be-
tween disease duration and the age of the patient
(r= 0.086, p=0.610), and there was no statistically
significant correlation between the neuroma size
measured with MRI and the disease duration (r =
0.024, p = 0.890). Eight of the 39 lesions (20.5%)
had intermetatarsal bursitis, and their mean size
was 3.68 mm (Table 1). 46% (21 cases) of interdig-
ital neuromas had accompanying intermetatarsal
bursal effusion. It was observed that neuromas ex-
ceeded the intermetatarsal line by an average of
3.20 mm (range, 1.2-5.5 mm).
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Table 1. The features of interdigital neuroma.

Total

1% Web N (%)

279 Web N (%)

39Web N (%)

Duration Time

(months)

Interdigital Neuroma 39 (in 30 pts) 1(2.57%) 10 (25.64%) 28 (71.79%)

Female 25 (64.1%) 1 (4%) 6 (24%) 18 (72%)
Sex Male 14 (35.9%) 0 (0%) 4 (28.6%) 10 (71.4%)
L.N. size (mm) 4.64 (2.7-9) 9 4.58 (3.2-7.3) 4.51 (2.7-7) 0.23**
Bursitis (mm) 2.77 (1.3-5.3) | 3.6 3.07 (2.1-3.7) | 2.66 (1.3-5.3) 0.32%*

- 16 (41.02%) 1(6.25%) 5(31.25%) 10 (62.5%) 40.94 (1-120)  0.35"
“Target Sign”

+ 23 (58.98%) 0 (0%) 5(21.73%) 18(78.26%) 25.69 (1-96)
T1Wim 4(10.26) 0 (0%) 0 (0%) 4 (100%) 29.5 (1-96) 0.42%
T1W hypo 35(89.74%) 1(2.9%) 10 (28.6%) 24 (68.6%) 32.23(1-120)

*: Statistical difference between the 1%, 2™ and 3¢ web spaces (Chi Square Test).
**: Statistical difference between 2" and 3rd Web spaces (Mann Whitney U Test).
L.N.: Interdigital neuroma, im: intermediate, hypo: hypointense.

The target sign view was observed in 23 (59%)
of the 39 lesions; it could not be detected in 16 le-
sions (41%). Only 5 out of the 23 target sign views
were seen in the 2™ intermetatarsal web space;
the rest were in the 3" intermetatarsal web spa-
ce. A statistically significant relationship between
the target sign and disease duration or the lesion
size was not detected (disease duration with target
sign: r = -0.195, p = 0.230; size in MRI with tar-

get sign: r = 0.053, p = 0.747, respectively). The
mean duration time of 16 cases without a target
sign is 40.94 months (range,1-120 months); the
mean duration time of the 23 cases with a target
sign is 25.69 months (range, 1-96 months).

Among the total cases, 35 (89.7%) were hypo-
intense and 4 (10.3%) had an intermediate signal
on the T1W sequences. On the STIR sequences,
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Fig. 2.- The relationship between the mean duration of the disease and contrast enhancement.

174



34 (87.1%) cases were intermediate, 1 (2.6%) was
hypointense, and 4 (10.3%) were hyperintense.
There were 29 (74.3%) cases which were slight-
ly-moderately enhanced and 9 (23.1%) cases
with a significantly enhanced neuroma on the
post-contrast series. Contrast enhancement
was not detected in one case. The disease dura-
tion for the lesions that were slightly-moderately
enhanced was 37.97 months (standard deviati-
on 36.59; range, 1-120 months); for significantly
enhanced lesions, it was 12.78 months (standard
deviation 18.21; range, 1-60 months). The disea-
se duration difference for contrast enhancement
was statistically significant. A statistically signi-
ficant negative relationship was found between
contrast enhancement and disease duration (r
=-0.37; p =0.020). Disease duration is shorter as
the contrast enhancement increases (Fig. 2).

For the T1W sequences, the disease duration for
the lesions visible at the intermediate signal level
was 29.5 months (range, 1-96 months); however,
this duration increased to 32.23 months (range,
1-120 months) when the signal was hypointense.

When the diagnostic benefits (lesion identifi-
cation level) of the T1, STIR, and post-contrast
SPIR (Spectral Presaturation with Inversion Re-
covery) sequences were assessed, 26 (66.7%) out
of a total of 39 lesions were best viewed on the T1
sequences, 6 (15.4%) were best viewed on the
STIR sequences, and 7 (17.9%) were best viewed
on the post-contrast SPIR sequences.

DISCUSSION

Interdigital neuroma is one of the most com-
mon causes of forefoot pain (Zanettiet al., 1997a,
b). In the evaluation based on both physical and
MRI examinations, 30 patients underwent surgery
and the condition was confirmed histopathologi-
cally (39 interdigital neuromas in 30 patients). It
was observed that 1 of these 39 cases could not be
detected on MRI because of the presence a small,
double lesion. With this result, the diagnostic ac-
curacy was found to be 97.4%.

In our study, interdigital neuroma was mainly
diagnosed within the 3™ web space, and our re-
sults were consistent with those reported in pre-
vious studies in the literature (Gougoulias et al.,
2019; Choi et al.,, 2021). In the literature average
size of neuroma was reported 7.5 + 0.7 mm (Sa-
maila et al.,, 2021). Ruiz et al. (2019) reported
that the transverse axis of lesion was 5.5 mm. We
found that the mean dimension was 4.64 mm
(range, 2.7-9 mm). If we removed a single large
9 mm lesion, the average neuroma size was 4.53
mm. It is possible to detect small lesions with 3T
MRI due to the increased resolution. Bencardino
et al. (2000) reported that the mean transverse
diameter of symptomatic neuromas was 5.3 mm
(standard deviation, 2.14), whereas that the mean
transverse diameter of asymptomatic neuromas
was 4.1 mm (standard deviation, 1.75). Sharp
et al. (2003) stated that interdigital neuromas
smaller than 6 mm can also show clinical symp-
toms. In our study, we found the mean size of the
symptomatic lesion was even smaller (4.64 mm).

Fig. 3.- An interdigital neuroma with intermetatarsal bursal effusion. A 48-year-old man with interdigital neuroma. On images
(a) coronal Turbo spin echo (TSE) T1, and (b) coronal STIR, interdigital neuroma (circled) is visible in the 3™ web space as T1 hy-
pointense and STIR intermediate. An intermetatarsal bursal effusion is also prominent (asterisk*) in the adjacent superior area.

Tugrul Ormeci et al.



In our study, 46% (21 cases) of our interdigi-
tal neuroma cases had accompanying interme-
tatarsal bursal effusion (Fig. 3). However, bursal
effusion wider than 3 mm was only present in 8
cases (20.5%) and the mean size of the coronal
plane was 3.68 mm.

If alesion is sufficiently large, a significant plan-
tar extension pass across the intermetatarsal
line is seen, which allows for an easier diagno-
sis. In our study, it was observed that neuromas
exceeded the intermetatarsal line by an average
of 3.20 mm (range, 1.2-5.5 mm). However, if the
lesion does not exceed the intermetatarsal line,
diagnosis can be difficult. In small-dimensioned
neuromas, the obliteration of the hyperintense
signal arising from the fatty tissue located in the
conic-shaped space (along with the nerve) by the
lesion can serve as a warning sign (Fig. 4).

Interdigital neuroma reportedly displays diffe-
rent signal characteristics in different magnetic
field strengths, and the diagnostic benefit of the
sequences that are used also varies. George et
al. (2005) reported that STIR is the most sensi-
tive sequence in their 1-Tesla (1T) study. Howe-
ver, studies conducted by Zanetti et al. (1T), Lee
et al. (1.5T), Bencardino et al. (1.5T), Williams et
al. (1.5T), and Erickson et al. (1.5T) all reported
the T1W sequence to be the most sensitive (Za-
netti et al., 1997a, b; Lee et al., 2007; Williams et
al., 1997; Erickson et al., 1991; Bencardino et al.,
2000). Furthermore, Terk et al. (1993), George et
al. (2005), and Unger et al. (1992) also reported

Evaluating interdigital neuroma with 3T MRI

the beneficial use of contrasted series. However,
Zanetti et al. (1997a), Lee et al. (2007), and Wil-
liams et al. (1997) did not report the superiority
of post-contrast T1 images over other sequences
used for diagnosis.

In our study, in comparison to the adjacent fat
planes, 35 (89.7%) of the neuroma cases provided
a hypointense signal on the T1W sequences, in 34
cases the signals were intermediate (87.1%) on
the STIR sequences, and in 38 (97.4%) cases the
signals were slightly-moderately enhanced on the
post-contrast series. Based on these findings, we
can say that, in general, interdigital neuromas
are viewed as a hypointense signal on T1W, an
intermediate signal on the STIR sequences, and
a slightly-moderately enhanced signal on the
post-contrast series with 3T MRI. Out of a total of
39 lesions, 26 (66.7%) were best viewed on the T1
sequences, 6 (15.4%) were best viewed on STIR
sequences, and 7 (17.9%) were best viewed on
the post-contrast SPIR sequences. As detailed,
the T1W sequences were the most diagnostically
beneficial sequences. However, a detailed review
of the STIR and post-contrast SPIR sequences may
assist in clinical decision making for the diagnosis
of small lesions, especially if other or accompan-
ying lesions are causing metatarsalgia.

In the literature, general expressions about the
signal properties of interdigital neuroma in T1W
and T2W sequences have been used. T2W sequ-
ences were taken as non-fat-saturated in some of
the studies and as fat saturated T2W or as STIR

Fig. 4.- The fatty tissues are obliterated by the interdigital neuroma. A 37-year-old woman with metatarsalgia. On images (a) cor-
onal TSE T1, and (b) coronal post-contrast SPIR, straight lines indicate the conical area within the 2" web space formed by deep
transverse metatarsal ligaments, and the dorsal and plantar interosseous tendons. This hyperintense area due to fatty tissue can be
easily identified. In the 3™ web space, fatty tissues are obliterated by the interdigital neuroma (circled).



in other studies. In their 1T MRI study, Zanetti et
al. (1997a) defined the interdigital neuroma sig-
nal as low in all the T1W and T2W series and ge-
nerally high (9/14) in the STIR sequence. Sharp
et al. found that the interdigital neuroma signal
was low or intermediate (isointense with muscle)
in the T1W series; in their study with 1.5T MRI,
they reported that the T2W findings were hi-
ghly variable and the T2W signal increased in
18/24 lesions (Sharp et al., 2003).

In musculoskeletal examinations in 3T MRI
systems, the T1 value ranges between 10-30%,
which is higher than it is in 1.5T MRI systems
(Mosher, 2006). Again, as the magnetic field
strength of the device increases, the T2 values of
the tissues remain constant or decrease slightly
(Bottomley et al., 1984). If we ignore the effects
of time on lesions, in our study, the lesions were
mostly hypointense on the T1W series (35/39)
and intermediate on the STIR sequence (34/39),
probably due to these effects.

Betts et al. (2003) reported that, due to the in-
flammatory response and fluid accumulation in
the early period, there is echo enhancement in
the distal portion of the lesion on US; however,
as the disease duration increases, the lesion be-
comes more solid and difficult to see distinctly
from the surrounding structures. Using the same
mechanism, in our study, although the relation-
ship between disease duration and T1 signal was
not statistically significant, the mean duration of
the lesions seen in the intermediate signal in
the T1W series was 29.5 months; this time in-

creased to 32.2 months when the signal returned
to hypointense. (It should be noted that the dura-
tion of the disease is obtained from the patient’s
medical history, thus the information might not be
reliable). This is in accordance with the fact that
fibrosis increases with the progression of the di-
sease and, thus, hypointensity becomes more
prominent (Fig. 5). Contrast enhancement, which
is more common in the early stages of the disease,
decreases due to fibrosis as the disease progres-
ses.

The normal plantar digital nerve calibrati-
on is approximately 1-2 mm at the level of the
metatarsal head (Nissen, 1948). In MRI images,
the hyperintense signal on the STIR sequence is
secondary to edema, and increased calibration
of the nerve can be observed. Calibration incre-
ases with long-term nerve fiber degeneration,
and excessive intraneural and juxtaneural re-
parative fibrosis (Wu, 1996). However, our ca-
ses showed no significant calibration increase
in the nerve. It has been reported that the best
diagnosis method is the visibility of the digital
nerve within the lesion (Simmons, 2008). Waizy
et al. (2010) argued that to diagnose interdigital
neuroma, the lesion should be viewed within the
neurovascular bundle. The term, target sign, is
used for central hypointense and peripheral hy-
perintense-looking round tumors (peripheral
nerve sheath tumors, such as neurofibroma)
derived from neural tissue (Bhargava et al., 1997).
We found that, on the post-contrast series and
even on the STIR images in some of the cases, the

Fig. 5.- Pathological specimens of two different interdigital neuroma patients. First case (54-year-old woman). (a) has an earlier le-
sion than the second one (28-year-old woman). (b) Fibrosis and the connective tissue surrounding the nerve are more prominent in
b than a. Marked fibrosis is stained darker blue with Masson Trichrome staining in b than a. (a, b = x40 MT; a-inset, b-inset = x40 HE).
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hypointense nerve in the surrounding enhanced
and hyperintense (to varying degrees) soft tissue
makes the appearance of the target sign (Fig. 1).
This finding was observed in 23 (59%) of the 39
neuromas.

Some studies claimed that a contrasted series
is diagnostically useful (Terk et al., 1993; George
et al., 2005; Unger et al., 1992). Lee et al. (2007)
also stated that contrast-enhanced series and
T2W images are not essential for diagnosis, but
are useful in differential diagnosis. Santiago et
al. (2018) reported that, if clinically supported, a
contrast enhanced series is not required for a re-
liable diagnosis of interdigital neuroma. We think
that the target sign can increase the reliability of
the diagnosis of interdigital neuroma by showing
the nerve inside the lesion. At this point, and in
addition to the information presented above, we
believe that the post-contrast series can be useful.

Conservative and surgical treatment options are
available in the treatment of interdigital neuroma.
Conservative treatments such as shoe modificati-
on, use of insoles, and administration of anti-inf-
lammatory drugs, can be tried in the early stages
of the disease. Percutaneous therapies can be
used, such as injections of local anesthetics, with
or without steroids, or of alcohol (Samaila et al.,
2020; Sato et al., 2022). Some studies reported
that the size of the lesion will affect the treatment
option (Biasca et al., 1999; Makki et al., 2012; Park
et al.,, 2018). Surgical treatment is indicated in ca-
ses that do not respond to any other treatments.
Neurectomy can be performed with a dorsal or
plantar approach. Surgical treatment success
rates range from 88-94% (Valisena et al., 2018).
However, surgical treatment may not always yield
a positive result. This failure may be due to the
incorrect indication for surgery or to excising the
asymptomatic interdigital nerve (Weinfeld and
Myerson, 1996). This reinforces the importance
of making a correct diagnosis. When the lesion is
small, 3T MRI can be used diagnose it early due to
increased resolution.

This study has some limitations. The retrospe-
ctive nature of the study design is the primary
limitation. The sensitivity of our study was based
on histopathologically confirmed cases, but due
to ethical values and legal reasons, the sensitivity

could not be calculated because the true-negati-
ve ratio was unknown. While we consider that the
target sign can be seen with 1.5T MRI, it might be
better evaluated with 3T MRI due to increased
resolution. However, we could not encounter any
article in the literature that assessed the appea-
rance of the target sign with 1.5T MRI in interdi-
gital neuroma.

CONCLUSION

In conclusion, to the best of our knowledge,
this is the first study in the literature on 3T MRI
that shows the visual characteristics of interdig-
ital neuroma and its possible contribution to the
diagnosis of the disease. Our results show that
the most useful sequence in diagnosis appears
to be the T1W sequence in 3T MRI, and that the
identification of the nerve within the soft tissue,
the appearance of the target sign, can guide the
diagnosis. The high-resolution images obtained
via 3T MRI mean that it becomes much easier
to detect small lesions, which are potential caus-
es of metatarsalgia. Diagnosing the lesions when
the lesion sizes are smaller in the early period of
interdigital neuroma may increase the chances
of treating patients without surgery. Thus, early
diagnosis can help manage the treatment of inter-
digital neuroma.

Patient Confidentiality and Consent to Publi-
cation: This study have been performed accord-
ing to the Declaration of Helsinki.
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Evaluating interdigital neuroma with 3T MRI

SUPPLEMENTARY MATERIAL

The following routine protocol for interdigital
neuroma was used:

« Coronal longitudinal relaxation time-weighted
(T1W) spin-echo MRI (400/12 [repetition time
(ms)/echo time (ms)], 2-mm section thickness,
0.5-mm intersection space, acquisition of two
signals, 12 x 6-cm field-of-view, and 572 x 262
matrix).

Coronal STIR MRI (5373/30 [repetition time
(ms)/echo time (ms)], 2-mm section thickness,
0.5-mm intersection space, acquisition of two
signals, 12 x 6-cm field-of-view, and 208 x 115
matrix).

» Axial T1W spin-echo MRI (650/15 [repetition
time (ms)/echo time (ms)], 2-mm section thick-
ness, 0.3-mm intersection space, acquisition of
two signals, 15 x 10-cm field-of-view, and 716 x
318 matrix).

« Coronal post- contrast SPIR (450/12 [repetition
time (ms)/echo time (ms)], 2-mm section thick-
ness, 0.5-mm intersection space, acquisition of
two signals, 12 x 6-cm field-of-view, and 572 x
262 matrix).

All sequences were obtained using high resolu-
tion and with the subject in the supine position.
The following MRI contrast agent was used: 0.2
ml/kg gadoterate meglumine (Dotarem, Guerbet,
France).
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