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Abstract
Objectives To describe the imaging findings of a series of
myxoinflammatory fibroblastic sarcomas (MFSs) from our
institution, including a case of dedifferentiated MFS and two
cases with areas of high-grade tumor, in addition to typical
cases of low-grade tumor. To correlate the imaging findings
with the pathologic features of these tumors.
Subjects and methods IRB approval was obtained.
Retrospective search of the pathology database at our institu-
tion from 2000 to 2015 identified seven cases of MFS with
available imaging. Imaging, pathology, and clinical data were
reviewed.
Results Unlike the majority of well-differentiated tumors in
our series (four cases), one tumor showed dedifferentiation
and two cases had areas of high-grade tumor. The
dedifferentiated tumor showed peripheral post-contrast en-
hancement. One case with a substantial high-grade component
showed osseous destruction and peripheral enhancement in
the high-grade area, while the low-grade component enhanced
diffusely. The second case had a small high-grade area and
showed diffuse enhancement. All three of these cases had
non-acral locations and lacked association with a tendon.
The four cases of low-grade MFS demonstrated diffuse en-
hancement, were located in the distal extremities, and were
associated with a tendon.

Conclusion The imaging findings of dedifferentiated and
high-grade MFS differ from the more typical low-grade tu-
mors in that they have nonenhancing areas, a non-acral loca-
tion, lack association with a tendon, and may involve bone.
The radiologist should be aware that MFS represents a spec-
trum that includes low-grade tumors, tumors with high-grade
areas, and tumors with dedifferentiation and that this spectrum
presents with differing imaging features.

Keywords Myxoinflammatory fibroblastic sarcoma . Soft
tissue sarcoma .MR imaging . Dedifferentiation

Introduction

Myxoinflammatory fibroblastic sarcoma (MFS) is a mesen-
chymal neoplasm that usually arises in the hands and feet. The
tumor was first described in 1998 by three independent groups
who noted a complex mixture of bizarre, ganglion-like cells
interspersed with spindled and epithelioid cells on a back-
ground of inflamed myxoid and fibrosclerotic stroma [1–3].
Most tumors are centered in the subcutaneous tissues and
grow either as a single lobulated nodule or multiple ill-
defined nodules along the fibrous connective tissue of fat,
fascia, or tendon sheaths [4]. This tumor is typically described
as locally aggressive but with very low metastatic potential
[1–3]. The largest review of 138 cases reported a 22% inci-
dence of local recurrence and distant metastases in only 3% of
cases, which involved the lymph nodes and lung [5]. Another
large retrospective study of 104 cases reported a local recur-
rence rate of 67% and only one metastasis that appeared fol-
lowing multiple recurrences [4]. A recent study described 23
high-gradeMFSswithmetastases reported in 50% of the cases
with follow-up [6]. Only three cases of MFS causing osseous
destruction have been reported [7–10].
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Fig. 1 A 69-year-old male with
dedifferentiated MFS of the
posterior distal aspect of the right
upper arm. Ultrasound images
show (a) an ovoid hypoechoic
mass with lobulated margins
centered in the subcutaneous
tissues of the distal posterior
aspect of the right upper arm with
slight posterior acoustic
enhancement but no invasion of
the underlying fascia. There was
markedly increased vascularity on
color Doppler imaging (b). T2-
weighted MR image (T1-
weighted sequences: TR/TE 398–
690/10–12, T2-weighted
sequences: TR/TE 3314–5877/
81–88) (c) shows high signal in
the mass (star). T1-weighted,
fat-suppressed, post-contrast
image (d) shows a lack of central
post-contrast enhancement (star)
but thin, linear, surrounding
enhancement (arrowheads) of the
soft tissues. High-power
hematoxylin and eosin (H&E)
stain images depict two
components of the tumor. In the
low-grade portions (e), cellular
areas are comprised of large,
scattered neoplastic cells with
abundant cytoplasm and large
nuclei with very prominent
nucleoli mimicking Reed-
Sternberg cells (arrow) amidst
numerous inflammatory cells,
mostly lymphocytes. (f) High-
grade undifferentiated component
comprised of sheets of closely
spaced pleomorphic cells with
marked nuclear atypia and
aberrant mitotic figures (arrow),
which represent the majority of
the tumor. The pathologic
presentation was best classified as
a dedifferentiated MFS
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Themajority of the literature is written from a pathologic or
clinical perspective [1, 2, 4, 5], with only a few papers focus-
ing on the magnetic resonance imaging (MRI) findings in
small cohorts [7, 9, 11]. To our knowledge, there are no stud-
ies in the radiology literature describing the imaging appear-
ance of dedifferentiated MFS. In this article we discuss seven
cases of pathologically proven MFS from our institution, in-
cluding one case of a dedifferentiated MFS, two cases with
intermixed high- and low-grade tumor, and four cases of low-
grade MFS with an emphasis on the imaging findings and
correlation with pathology.

Subjects and methods

IRB approval

Institutional Review Board approval was obtained for
this study and in accordance with the requirements of
a retrospective review; informed consent was not
required.

Patient selection

Cases were retrospectively identified using the pathology data-
base at our institution with exhaustive keyword searches in-
cluding dates from 1 January 2000 through 1 June 2015.
Those cases with a pathologic diagnosis of myxoinflammatory
fibroblastic sarcoma given at our institution were identified.
The electronic medical record was then used to identify cases
with available images, and only these were included in the final
case list.

Imaging review

Image review was performed by three musculoskeletal radiol-
ogists (KGU,YM, CY)with 2, 11, and 13 years of experience.
A standard McKesson workstation was utilized. Imaging
characteristics were decided by consensus.

Pathologic review

Pathology review was performed by a soft tissue pathologist
(DL) with 27 years of experience. Pathology was correlated
with the imaging findings by the pathologist and two radiolo-
gists (KGU, YM).

�Fig. 2 A 60-year-old male with MFS of the left middle finger. An AP
radiograph (a) shows a lucent lesion in the distal phalanx (arrowhead)
with an associated pathologic fracture (arrow). The lateral radiograph (b)
shows that the lesion has caused cortical destruction in the volar aspect of
the phalanx (arrowhead). Sagittal T2 fat-suppressed MR images (T1-
weighted sequences: TR/TE 478–615/15, T2-weighted sequences: TR/
TE 3000–4050/54–60) show a high T2 signal mass (arrowhead) in the
volar aspect of the distal phalanx (c). On a T1-weighted, fat-suppressed,
post-contrast image (d), the majority of the mass on the volar aspect
(arrowhead) has thin peripheral enhancement, with a nodular
component undergoing more diffuse enhancement dorsally (arrow).
The corresponding H&E stained scanning-power micrograph (e) depicts
distal phalangeal osseous invasion by the tumor. The portion of the tumor
situated beneath the fingernail (arrow) was low grade and rich in myxoid
matrix (arrowhead), which corresponds to the nodular enhancing
component in (d), while the osteoinvasive component was high grade,
hypercellular, and darker in color (star), corresponding to the peripherally
enhancing component in (d)
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Clinical data

Clinical data were obtained using the electronic medical re-
cord. These included demographic information, clinical pre-
sentation, and treatment history.

Results

Patient selection

Ten cases with a pathologic diagnosis of myxoinflammatory
fibroblastic sarcoma given at our institution were identified.
Three of ten cases did not have imaging available in our sys-
tem, and these were excluded. Seven cases with available
imaging were selected.

Imaging review

All available imaging was reviewed for all seven cases
(Figs. 1, 2, 3, 4, 5, 6 and 7). This included ultrasound for
one case (case 1), plain radiographs for two cases (cases 2
and 7), and magnetic resonance images (MRI) for all cases.

Ultrasound images available for case 1 showed an ovoid
hypoechoic mass with lobulated margins centered in the sub-
cutaneous tissues of the distal posterior aspect of the right
upper arm (Fig. 1a). There was slight posterior acoustic en-
hancement but no invasion of the underlying fascia. There was
markedly increased vascularity on color Doppler imaging
(Fig. 1b).

Soft tissue swelling corresponding to the palpable mass
with accompanying extensive osseous destruction and patho-
logic fracture involving the third digit distal phalanx were
noted on the radiographs in case 2 (Fig. 2). Radiographs in
case 7 demonstrated a nonspecific soft tissue mass without
osseous involvement.

MR imaging characteristics are summarized in Table 1. On
MRI, most lesions had low signal on T1-weighted images and
high signal on T2-weighted images. Most notable was the
variable post-contrast enhancement: Case 1 demonstrated a
prominent central, nonenhancing component with predomi-
nantly linear and some nodular peripheral enhancement
(Fig. 1). In case 2, there was a variable enhancement pattern
with a more superficial nodular, diffusely enhancing compo-
nent and a component with peripheral enhancement, which
corresponded to the area of osseous involvement (Fig. 2). In
cases 3–7, relatively diffuse enhancement was noted (Figs. 3,
4, 5, 6 and 7).

Pathology review

Pathology review revealed dedifferentiation in case 1.
Although the majority of the tumor consisted of high-grade

pleomorphic sarcoma (Fig. 1f), there were distinct areas of
well-differentiated MFS consisting of myxoid lobules and fi-
brous zones containing numerous inflammatory cells and only
scattered ganglion-like cells (Fig. 1e). There was sharp

Fig. 3 A 69-year-old female with MFS of the ulnar aspect of the left
hand. An axial T2 fat-suppressed MR image (T1-weighted sequences:
TR/TE 683–1233/10–11, T2-weighted sequences: TR/TE 3750–4366/
110–111) (a) shows an ill-defined area of high signal along the ulnar
aspect of the hand (arrowhead). An axial T1-weighted, fat-suppressed,
post-contrast MR image (b) shows diffuse enhancement of the lesion
(arrowhead). While much of the tumor had classic features of low-
grade myxoinflammatory fibroblastic sarcoma on the H&E stained
pathologic images, including (c) strands of spindle cells within pale-
blue myxoid matrix and lymphocytic inflammation, other areas had
high-grade features (d) such as increased cellularity, nuclear
enlargement, and numerous atypical mitotic figures (arrow)
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demarcation between the low- and high-grade areas consistent
with dedifferentiation. Edematous fibromyxoid stroma with
ectatic thin-walled vessels, capillaries, increased distance be-
tween the collagen consistent with edema, and dispersed lym-
phocytes were noted surrounding the periphery of the tumor
capsule. There were nodules of low-grade tumor in the periph-
ery as well with myxoid matrix, vascularity, and edema, but
not to the degree of the fibromyxoid stroma. The low-grade
tumor was relatively rich in myxoid matrix with edema and
vascularity, while the high-grade tumor was more cellular.

In cases 2 and 3, there were areas of high-grade tumor
without dedifferentiation. In case 2, pathology showed a soft
tissue mass with focal areas of necrosis. The tumor was clas-
sified as anMFS of the distal extremity, grade 2/3 according to
the FNCLCC grading criteria [12]. In addition to classic
hypocellular myxoinflammatory areas, there were
hypercellular nodules consisting of closely spaced neoplastic
cells and atypical mitotic figures admixed with numerous lym-
phocytes and background devoid of myxoid and fibrous ma-
trix. The high-grade hypercellular areas were mostly present
within bone, while the myxoinflammatory areas were mostly
in the soft tissue (Fig. 2e). Review of the pathology at our
institution for case 3 confirmed a predominantly low-grade
MFS with a focal area of hypercellularity and high-grade his-
tology (Fig. 3).

In cases 4–7, a diagnosis of MFS was made at our institu-
t ion , wi thou t ev idence of h igh-grade tumor or
dedifferentiation.

Clinical data

Clinical data were reviewed for each case and are summarized
in Table 2. Our patient population included three males and
four females with ages ranging from 30 to 69 years. The in-
terval between the initial symptoms and patient presentation
ranged from 2 weeks to 2 years; the patient with osseous

a b

Fig. 4 A 48-year-old female withMFS of the left thumb. An axial T2 fat-
suppressed MR image (T1-weighted sequences: TR/TE 240–400/6–13,
T2-weighted sequences: TR/TE 4550–5650/47–71, PD-weighted
sequence: TR/TE 3200/34) (a) shows diffuse high signal within the

lesion (arrowhead). On the T1 fat-suppressed post-contrast MR image
(b), there is diffuse post-contrast enhancement (arrowhead). The lesion is
immediately adjacent to the extensor tendon (b, arrow); there is no
osseous involvement

a

c

b

Fig. 5 A 66-year-old female with MFS of the right middle finger.
Coronal MR images (T1-weighted sequences: TR/TE 600–686/11–20,
T2-weighted sequences: TR/TE 2000–7671/30, PD-weighted sequence:
TR/TE 4394/30) show the mass (a, arrowhead) on the radial aspect of the
proximal phalanx with predominantly low signal on T1-weighted images
but some areas of high signal (a, arrow), diffuse heterogeneous high
signal on STIR images (b, arrowhead), and relatively diffuse post-
contrast enhancement on T1-weighted, fat-suppressed, post-contrast
images (c, arrowhead). The mass is in proximity to the proximal
phalanx but without osseous involvement
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destruction (case 2) had had 2 years of symptoms prior to
presentation. The patients had between 4 months and 12 years
of disease-free clinical and imaging follow-up. While cases 1
and 3 required re-resection because of residual tumor at pre-
sentation to our institution, there have been no known recur-
rences after treatment at our institution to date.

Discussion

MFS is a rare soft tissue tumor that arises most commonly but
not exclusively in the distal extremities. The tumor usually
occurs during the 4th or 5th decade of life, although occur-
rences in patients ranging from ages 4–87 years old have been
reported. There is no gender predilection [5]. Most patients
report a painless mass or swelling at the site of the tumor. The
median size at presentation is 3 cm [13]. While MFS most
often occurs in the distal extremities and the neoplasm’s name
included the term Bacral^ until 2002 [14], up to one-third of
cases occur at other sites [5]. In 2013, the World Health
O r g a n i z a t i o n i n t r o d u c e d t h e t e rm Ba t y p i c a l
myxoinflammatory fibroblastic tumor^ for these lesions
[15]. Tumors involving the distal acral sites show a strong
predilection for the dorsal aspect of the extremity [4].

The differential diagnosis of acral lesions includes giant
cell tumor of the tendon sheath, glomus tumor, and epidermal
inclusion cyst, among others. These entities are much more
common than MFS, and while there are some distinguishing
imaging features, these entities can provide a diagnostic di-
lemma. For example, while giant cell tumor of the tendon
sheath is associatedwith a tendon, likemost of ourMFS cases,
the typical low signal seen on T2-weighted images in giant
cell tumors of the tendon sheath is not seen in MFS. Glomus
tumor and epidermal inclusion cysts both have low signal on
T1-weighted images and high signal on T2-weighted images,
and glomus tumors enhance diffusely, while epidermal inclu-
sion cysts tend to have thin peripheral enhancement. While
distinctions can sometimes be made based on the location
(glomus tumors in the subungual region and epidermal inclu-
sion cysts near the skin with a tract to the surface), MFS can
also involve these areas of the fingers. This emphasizes the
need for caution when assigning a diagnosis to an acral lesion,
and MFS should be kept in the differential diagnosis.

The six cases of pathologically - proven MFS without de-
differentiation diagnosed at our institution occurred in two
males and four females between the ages of 30 and 69 years
old. Presenting symptoms in all cases were variable. All of
these tumors were located in the distal extremities, and sizes

�Fig. 6 A 43-year-old female with MFS of the left ankle. On MR images
(T1-weighted sequences: TR/TE 433–933/10, T2-weighted sequences:
TR/TE 3000–4150/47–48), the mass is comprised of multiple
lobulations with low signal on sagittal T1-weighted images (a,
arrowhead), high signal on sagittal STIR images (b, arrowhead), and
diffuse lobular post-contrast enhancement on coronal T1 fat-suppressed
post-contrast images (c, arrowheads). There is close association between
the multilobulated mass and extensor tendons (c, arrows). An H&E-
stained low-power micrograph (d) demonstrates the classic architectural
features of myxoinflammatory fibroblastic sarcoma, consisting of a
lobular arrangement of hypocellular myxoid areas (arrow) alternating
with inflamed cellular areas (arrowhead). Note the infiltrative interface
with adipose tissue
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ranged from 1.1 to 4.9 cm in maximum dimension. On path-
ologic evaluation, four cases had a histologically well-
differentiated appearance, while two cases had components
of hypercellular high-grade tumor. One of these two cases
invaded the distal phalanx, suggesting a more aggressive le-
sion. However, these tumors had histologically less abrupt,
more gradual transitions between low- and higher-grade areas,
unlike the case with frank dedifferentiation, in which there
was an abrupt transition from low-grade areas to areas with
dedifferentiated sarcoma. The case of dedifferentiated MFS
occurred in a 69-year-old male, slightly older than the age
group typically described in the literature. Unlike other cases
in the current series and similar to prior reports with dediffer-
entiation [6], the presented case did not occur in an acral
location. These varying histologic findings confirm the pres-
ence of a spectrum of MFS ranging from well-differentiated,
low-grade tumors and well-differentiated, high-grade areas to
dedifferentiated tumors.

Literature review of previously describedMFS cases yields
a variable imaging presentation [5, 7–9, 11, 16–19].
Radiographs sometimes reveal a soft tissue mass. Osseous
involvement is rare and has been noted in only three cases:
two with only subtle erosive changes in the digits [7, 10] and
one showing extensive osseous invasion into the femur [8].
Prior reports of MRI appearances describe the tumor as rang-
ing from a well-defined to poorly circumscribed mass. Most
cases have low signal compared to skeletal muscle on T1-
weighted pre-contrast images. A slight majority has high sig-
nal compared to muscle on T2-weighted images, while other
cases have mixed signal on T2-weighted images [7–11, 16,
18, 19]. Low signal on T2-weighted images has not been
described. More than half of the lesions show diffuse post-
contrast enhancement on T1-weighted, fat-suppressed images,
and most of the remaining lesions show heterogeneous post-
contrast enhancement; one reported tumor showed no post-
contrast enhancement [7–11, 16, 18, 19]. Half of the previous-
ly reported cases with an accompanying imaging review were
described occurring in proximity to or involving a tendon
sheath [7–11, 16, 18, 19].

The imaging findings of the well-differentiated MFS cases
from our institution mostly followed the patterns previously
described in the literature (Table 1). The well-differentiated
MFS cases showed variable increased signal on T2-weighted
sequences and decreased signal on T1-weighted sequences, as
described in prior studies. Of note, feathery increased T1 sig-
nal was noted in one case, potentially mimicking a vascular
lesion with internal fat. The morphology of these lesions in-
cluded well-defined, ill-defined, and multilobular masses.
Proximity to a tendon was present in a majority (n=4) of the
well-differentiated tumors. The acral distribution, proximity to
tendons, and appearance led to erroneous initial diagnosis in
three of the well-differentiated MFS cases (cases 3, 5, and 6)
presented in this series.

Fig. 7 A 30-year-old male with MFS of the palmar aspect of the hand.
Axial STIRMR image (T1-weighted sequences: TR/TE 433–933/10, T2-
weighted sequences: TR/TE 3000–4150/47–48) (a) shows a lobulated
mass (arrowhead) with diffuse high signal in the palmar aspect of the
hand. The mass abuts multiple tendon sheaths (arrows). Sagittal T1-
weighted, fat-suppressed, post-contrast image (b) shows heterogeneous
but diffuse enhancement of the mass (arrowhead). A gross photograph of
the amputation specimen (c) depicts a tan and glistening tumor with
lobular architecture, which infiltrates and entraps adjacent adipose
tissue (arrow). At high-power magnification with H&E stain (d), the
myxoid areas contain abundant pale-blue extracellular matrix admixed
and a sparse population of irregular cells with ample cytoplasm.
Individual cells contain vacuoles of phagocytized myxoid matrix
forming “pseudolipoblasts” (arrow) consistent with MFS
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The dedifferentiated tumor was notable for not being asso-
ciated with a tendon on MRI, unlike the majority of other
cases in our series. In addition, the dedifferentiated tumor
was remarkable for predominantly peripheral enhancement
with several subtle, enhancing projections in the surrounding
soft tissues. The enhancement pattern in the majority of well-
differentiatedMFSwas diffuse, without a peripheral pattern of
enhancement. An exception was case 2, a well-differentiated
tumor with a high-grade tumor component. In this case, there
was accompanying osseous destruction with intraosseous
high-grade tumor on histology, which corresponded to a
peripherally-enhancing intraosseous component on MRI.
The osseous involvement is an uncommon finding in MFS
and is likely explained by the high-grade histology.

Correlation between the pathology and post-contrast MR
images revealed that the peripheral enhancing component in
case 1 correlated with pericapsular, edematous, fibromyxoid
stroma with ectatic thin-walled vessels and capillaries, in-
creased distance between collagen consistent with edema,
and dispersed lymphocytes surrounding the periphery of the
tumor capsule. There were low-grade tumor nodules in the
periphery as well with vascularity and edema, but not to the
degree of the fibromyxoid stroma. The nonenhancing area in
case 1 corresponded to the dedifferentiated tumor and high-
grade component, which were highly cellular in contrast to
other tumor areas. Similarly, in case 2, the high-grade area
that involved bone showed only thin peripheral enhancement
because of its high cellularity and lack of vascularity, while the
more nodular enhancing area was low - grade with increased
vascularity and myxoid stroma. In case 3, the high-grade com-
ponent was small, and the enhancement pattern was represen-
tative of the predominantly low-grade tumor. Thus, based on
these presented MFS cases, post-contrast enhancement ap-
pears to correspond to fibromyxoid tissue or myxoid low-
grade tumor, while areas without enhancement correspond to
the cellular, higher-grade and/or dedifferentiated tumor. This
observation may have an impact on imaging evaluation as
well as planning of soft tissue sampling.

Conclusion

Myxoinflammtory fibroblastic sarcoma represents a spectrum
of disease including well-differentiated, high-grade, and
dedifferentiated sarcomas with variable imaging findings.
Peripheral enhancement, non-acral location, and lack of associ-
ation with a tendon may indicate high-grade foci or dedifferen-
tiation. However, larger imaging studies are needed to confirm
these findings. Radiologists should consider MFS in the differ-
ential diagnosis of distal extremity lesions and should be aware
of the presence of a histologic spectrum as misdiagnosis of
these lesions as benign entities can lead to incomplete excision.
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