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Background  Fatty masses are common and may be encountered in the foot and 
ankle. In some cases, normal subcutaneous fat may be mistaken for a discrete mass.
Aims  The aim of this study was to evaluate the common finding of prominent sub-
cutaneous fat at the medial midfoot resembling a lipoma and to determine the preva-
lence of this pseudolesion by applying a series of potential size cutoff criteria.
Materials and Methods  Three musculoskeletal radiologists retrospectively eval-
uated 91 sequentially performed magnetic resonance imaging examinations of the 
ankle to measure fat resembling a discrete lipoma at the medial midfoot. Each blinded 
reader measured the largest area of continuous subcutaneous fat in orthogonal 
axial, coronal craniocaudal, and coronal transverse dimensions. Patient age, sex, and 
study indications were also recorded. Statistical analysis was performed with R and 
SAS 9.4 software
Results  A discrete fatty pseudolesion as defined by measuring at least 1 cm in all 
planes by measurements of at least two of three readers was present in 87% of cases 
(79 of 91). When a size criterion of 1.5 cm was used, a pseudolesion was documented 
in 14% of cases (13 of 91). There was a significant correlation between larger pseudole-
sion size and female sex in the axial plane; however, there was no correlation in the 
coronal craniocaudal and coronal transverse dimensions.
Conclusions  Subcutaneous fat at the medial midfoot often has a mass-like appear-
ance that could be mistaken for a lipoma. It is important to recognize this pseudoles-
ion variant and not to confuse the imaging appearance for a discrete mass.
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Introduction
Lipomas are common benign neoplasms found through-
out the body. Soft-tissue lipomas typically present as a 
soft mobile mass and are often clinically diagnosed, escap-
ing imaging evaluation. By magnetic resonance imaging 
(MRI), they are readily identified by their fatty content 
and may be discovered incidentally during evaluation for 

another unrelated indication. Lipomas are the most com-
mon soft-tissue neoplasm and account for a large proportion 
of soft tissue masses reported in the medical literature.1,2 
They are more common in women and increase in prevalence 
with advancing age.1

When evaluating a mass, it is critical to distinguish lipoma 
from liposarcoma or other malignant lesions that may be 
encountered in the soft tissues. Typical lipomas follow fat 
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signal on all MRI sequences. MRI readily demonstrates fea-
tures suggesting malignancy and is the preferred diagnostic 
imaging study for the evaluation of soft tissue masses.3,4 Some 
lipomatous lesions demonstrate internal complexity such 
as thickened septations or nodularity while lacking clearly 
malignant features and may be classified as an atypical lipo-
matous tumor.5 On the other hand, some fatty lesions may 
be difficult to distinguish from surrounding subcutaneous 
fat. Such palpable simple fatty lesions lacking a clear defin-
able capsule on MRI are often reported as nonencapsulated 
lipoma.6 Liposarcoma and atypical lipomatous tumor are 
typically treated with excision, while most lipomas do not 
require treatment unless there are mechanical symptoms or 
cosmetic indications for removal.7

Lipomas most commonly arise in the trunk or proximal 
extremities, while lesions in the hands and feet are much less 
common.2 Several reported cases in the literature describe 
lesions in the foot and ankle.8-15 In our practice, we have 
noticed that subcutaneous fat along the medial plantar mar-
gin of the midfoot between the abductor hallucis and flexor 
digitorum brevis muscles often has a pattern resembling a 
discrete lipoma. In some cases, well-defined fat containing 
regions with this appearance, in the setting of symptoms, 
has led to surgical intervention. Lui describes an endoscopic 
resection of a lipoma from the medial midfoot at the location 
we commonly see this finding.9 Taweel and Raikin describe 
resection of a similar “heel lipoma” at the same loca-
tion.10 Given the striking similarity reported in the medical 
literature to what we have observed as a common incidental 
finding, we sought to understand whether a fatty pseudoles-
ion may occur at this specific location.

Methods
To analyze the prevalence of a fatty pseudolesion at the 
medial midfoot, ankle MRI examinations performed sequen-
tially over a 3-month period at our institution were retro-
spectively reviewed. The proposed retrospective study design 
was reviewed by the Institutional Review Board and granted 
exempt status.

Ankle MRI examinations were chosen for evaluation as 
they are obtained with a dedicated ankle coil and routinely 
include the medial midfoot in the field of view. The standard 
protocol at our institution includes T1 and T2 fat-saturated 
images in the axial, coronal, and sagittal planes.

Ninety-eight examinations performed on patients 
between ages of 18 and 89 between February 1, 2019 and 
May 1, 2019 were identified. Examinations were excluded if 
there was a history of surgery, amputation, or active infec-
tion at the medial midfoot site of interest. If more than one 
examination for any given patient was identified in this time 
frame, only the more recent MRI examination was included. 
MRI examinations were also excluded if they were nondiag-
nostic in quality due to motion or hardware artifact (►Fig. 1).

Following exclusion, 91 cases remained for evaluation. 
Each of the 91 MRI examinations was evaluated separately 
in a blinded manner by three attending musculoskele-
tal radiologists (initials blinded) with 10, 4, and 1 years of 

musculoskeletal radiology experience, respectively. Patient 
age and sex were recorded. For each case, all indications for 
the study were recorded including mass, fracture, plantar 
fasciitis, instability, impingement, and tendinosis.

For each study, readers were instructed to evaluate the 
medial midfoot and identify the largest region of uninter-
rupted subcutaneous fat. Measurements were then made 
in this region by placing the longest caliper tool possible 
while staying within fat that was free of any low signal retic-
ulations. Measurements were recorded in three axes (axial, 
coronal craniocaudal, and coronal transverse). The long 
axis (axial) measurement was made on T1-weighted axial 
images (►Fig.  2A and C ), while coronal craniocaudal and 
coronal transverse measurements were made on coronal 
T1-weighted images (►Fig. 2B and D ). These measurements 
were recorded and analyzed without regard to the radiolo-
gist’s personal assessment as to the presence or absence of a 
pseudolesion. Measurements completed for each of the three 
readers did not directly determine the presence or absence of 
any discrete lesion.

Initial data collection provided only measurements with-
out attempt at defining whether a pseudolesion was present. A 
secondary analysis was therefore performed on the measure-
ment data during which cases were classified into categories 
of “present,” “indeterminate,” and “absent” based on sliding 
scale of size cutoffs. Cases were classified as “pseudolesion 
present” at a given cutoff when the measured region of fat 
exceeded the cutoff size in all dimensions by at least two of 
three readers. Conversely, cases were classified as “pseudole-
sion absent” when the measured fat region was less than the 
cutoff in all dimensions by at least two of three readers. The 
remaining cases were classified as indeterminate.

Means and standard deviations are reported for continu-
ous variables, whereas counts and percentages are reported 
for categorical variables. Intraclass correlation (ICC) esti-
mates and their 95% confidence intervals (CIs) were calcu-
lated based on a single-rating, consistency, two-way mixed 
effects model. Two multivariate linear regression models 
were performed to evaluate whether the “pseudolesion” size 
is associated with age or sex. The primary effect assessed 
was the interaction between the dimension (axial, coronal 

Fig. 1  Inclusion criteria for ankle magnetic resonance imaging (MRI) 
examinations.
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craniocaudal, coronal transverse) and either age or sex, while 
adjusting for the reader effect and accounting for both the 
within-patient correlation and within-reader correlation 
using a Kronecker product. Statistical significance was 
set at p < 0.05. Descriptive statistics, ICC, and figures were 
compiled in R16 and statistical modeling was conducted in 
SAS 9.4 software (SAS Institute Inc., Cary, North Carolina, 
United States).

Results
Ninety-one ankle MRI examinations were evaluated indi-
vidually by three musculoskeletal radiologists. Thirty-seven 
male and 54 female patients were included in the cohort 
that had a mean age of 48 years. Indications included a vari-
ety of common diagnoses involving the foot and ankle. No 
indication was provided for five examinations and multiple 
indications were included for nine examinations. Descriptive 
statistics for the 91 examinations evaluated are included in 
►Table 1. Of note, only six cases specified “mass” in the indi-
cation and none of these specified the medial midfoot region 
as the area of interest. Pain was the most common indication 
and was listed in 44% of evaluated cases.

Measurements of the largest area of subcutaneous fat that 
was free of low signal reticulations yielded some cases with 
large apparent mass-like regions of subcutaneous fat remi-
niscent of a lipoma, while others had numerous reticular low 

Fig. 2  Example case demonstrating lack of low signal reticulations in subcutaneous fat giving the vague impression of a mass or “pseudoles-
ion.” T1-weighted images in the axial (A) and coronal (B) planes demonstrate the area of interest. An axial measurement (red line) is shown in 
(C), while the coronal craniocaudal (double red line) and coronal transverse (dotted red line) are shown in (D).

Table  1   Characteristics of included MRI examinations

Overall
(n = 91)

Age

Mean (SD) 48.4 (15.9)

Sex

Male 37 (40.7%)

Female 54 (59.3%)

Indications

Achilles 8 (8.8%)

Fracture or stress fracture 6 (6.6%)

Impingement 3 (3.3%)

Instability 2 (2.2%)

Mass 6 (6.6%)

Multiple 9 (9.9%)

No indication 4 (4.4%)

Pain 40 (44.0%)

Plantar fasciitis 3 (3.3%)

Tendinosis 10 (11.0%)

Abbreviations: MRI, magnetic resonance imaging; SD, standard 
deviation.
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signal reticulations such that the medial midfoot fat resem-
bled that found elsewhere about the ankle in the field of 
view (►Fig. 3).

After accounting for potential measurement correlations 
(i.e., 3 dimensions and 3 readers per subject) and the reader 

effect, females had significantly larger “lesion” sizes com-
pared with males in the axial dimension (95% CI = 2.5 mm 
to 7.3 mm, p < 0.01), but sex was not significantly different 

Fig. 3  Examples of cases demonstrating variability of subcutaneous fat at medial midfoot. Note in the example axial (A) and coronal (B) 
T1-weighted images of the same patient the absence of a mass-like region of subcutaneous fat free of low signal reticulations. Axial (C) and 
coronal (D) T1-weighted images in another patient showing prominent fat in the same region reminiscent of a lipoma.

Fig. 4  Lesion measurements by reader and patient sex in the axial, 
coronal craniocaudal, and coronal transverse dimensions.

Fig. 5  Lesion measurements (represented by least-squares regres-
sion means) by size in the axial, coronal craniocaudal, and coronal 
transverse dimensions compared with patient age showing no signif-
icant trend toward increasing or decreasing lesion size.
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in the coronal craniocaudal (95% CI = −0.2 mm to 2.8 mm,  
p = 0.09) or coronal transverse dimension (95% CI = −0.4 mm 
to 2.1 mm, p = 0.18; ►Fig. 4).

After accounting for potential measurement correlations 
(i.e., 3 dimensions and 3 readers per subject) and effect of 
the reader and dimension, age was not associated with size  
(p = 0.79) (►Fig. 5).

Reader intraclass correlation (ICC) coefficients for indi-
vidual measurements in the axial, coronal craniocaudal, 
and coronal transverse dimensions were 0.68 (95% CI = 0.58, 
0.76), 0.42 (95% CI = 0.29, 0.54), and 0.25 (95% CI = 0.12, 0.39), 
respectively.

Cases classified as present or absent by at least two of 
three readers were documented with remaining cases clas-
sified as indeterminate. The results of the secondary analysis 
using a sliding scale of potential cutoff values are displayed in 
►Table 2, which give a sense of pseudolesion sizes encoun-
tered in the sample.

Seventy-nine of 91 cases demonstrated a region of fat ≥ 
10 mm in all dimensions that was free of internal low signal 
reticulations, as measured by at least two of three readers. If 
the size criteria are increased to at least 15 mm, the number 
of cases with a “pseudolesion” present drops to 13. When the 
size criteria are increased at least 18 mm, no “psuedolesion” 
cases would be considered present.

Conversely, when defining an absent case, only two cases 
had measurements < 15 mm in all dimensions as measured 
by at least two of three readers. When the size criteria are 
shifted down to < 13 mm, no “absent” cases were found.

Discussion
It is evident that in even a relatively small sample such as 
the one presented in this study, it is common to encounter 
a mass-like pseudolesion at the medial midfoot. Despite the 
fact that the midfoot could not be biopsied for pathologic 
confirmation in this series, the very high prevalence of focal 
mass-like fat deposition at this specific region is worthy of 
note and fits with our anecdotal experience that subcutane-
ous fat at this location can resemble a lipoma. While this may 
be commonly known to musculoskeletal radiologists, it may 
not be well known to all providers who may encounter such 
imaging studies.

Measurements of mass-like fat at the medial midfoot 
by three independent radiologists yielded a high degree of 
variability as reflected by the low reader ICC coefficients for 
measurements in all planes. This makes intuitive sense as 
we assume that no true mass was present in these cases. It 
is, however, notable that in 79 of 91 cases, a focal mass-like 
region of fat measuring at least 10 mm in all orthogonal 
dimensions could be perceived by at least two of three readers.  
These data demonstrate that a region of fat resembling at least 
a small lipoma is visible in a substantial number of cases.

Using a larger size cutoff of 15 mm in all dimensions 
still resulted in at least two of three readers perceiving a 
pseudolesion in 14% of cases (13 of 91). At a cutoff of 18 mm 
(or 20 mm as a “close enough” round number), no mass-like 
fatty pseudolesions were identified. While a large sample size 
may reveal cases that exceed this value, our findings suggest 

Table  2   Classification results for secondary analysis using sliding scale cutoffs of the original measurements

Size cutoff (mm) Present Absent Indeterminate

10 79 0 12

11 64 0 27

12 51 0 40

13 34 0 57

14 23 1 67

15 13 2 76

16 5 7 79

17 3 7 81

18 0 12 79

19 0 17 74

20 0 23 68

21 0 30 61

22 0 36 55

23 0 41 50

24 0 42 49

25 0 45 46

26 0 50 41

27 0 55 36

28 0 64 27

29 0 66 25

30 0 70 21
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that the range of normal nonseptated fat in this region is in 
almost all cases less than 2 cm.

It is interesting to note that despite increasing adiposity 
throughout the body seen as a part of normal aging,17 there 
was no increased prevalence of a fatty pseudolesion at the 
medial midfoot with advanced age in this cohort.

Lipomas are commonly encountered lesions and rarely 
present a diagnostic dilemma. In some cases, they may be 
associated with pain, mechanical symptoms, or cosmetic 
deformity requiring resection.18 Imaging studies such as MRI 
are excellent at demonstrating the margins of such lesions 
and aiding in surgical planning, when indicated. In some 
cases, however, it may be difficult to determine whether a 
lipoma is present at a location of symptoms.19

Imaging characterization of any potential mass requires 
documentation of additional secondary features such as 
location, displacement or invasion of adjacent structures, 
and reaction of surrounding tissues. Correlation for pain or 
a palpable mass is also clinically important when the imag-
ing features are worrisome. Keeping this approach in mind 
should help providers to more appropriately evaluate the 
probability of a truly problematic lesion and avoid misdiag-
nosis that could potentially subject a patient to unnecessary 
pain, deformity, and expense.

Fatty masses at the medial midfoot are reported in the 
literature, some of which have been resected with reported 
improvement in patient symptoms.9,10 Given the prevalence 
of a fatty pseudolesion at this location, one wonders if some 
resected “lipomas” truly represented masses or variant fat. 
It is interesting to note the clinical recovery of a patient for 
whom surgical removal of a purported lipoma at the medial 
midfoot was performed.10 While it is certainly possible that 
a true discrete lesion was present at this location in these 
published reports, it is also possible that decreased mass 
effect from normal subcutaneous fat, restricted use of the 
foot during recovery, or spontaneous resolution of symptoms 
may also have played a role in the reported positive clinical 
outcome.

This study has several limitations. Ninety-one MRI exam-
inations were ultimately included and gathering a larger 
cohort would allow for a more precise statistical description 
of a common fatty pseudolesion along the medial midfoot; 
however, the utility would be limited in that awareness of the 
variant appearance is more important than the specifics of its 
dimensions. Also, no pathologic confirmation was obtained, 
though this would be impractical for normal asymptomatic 
fat in patients imaged for other reasons.

In light of existing literature describing resection of fatty 
masses at the medial midfoot, it is important for radiologists 
and surgeons to recognize the characteristic appearance 
of fat at the medial midfoot to prevent unneeded surgery 
or other treatments. Awareness of the high prevalence of 
prominent fat at this location should help focus clinical and 
imaging attention on other likely pathologic causes of pain 
or swelling.
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