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Abstract: Purpose: To improve the diagnostic accuracy of monostotic fibrous dysplasia (MFD) and identifying its
pathological basis by comparing multi-parametric magnetic resonance imaging (mp-MRI) and CT findings.Materials
and methods: In total, this study included 55 patients with MFD. Among the 42 cases with MRI, 29 cases under-
went diffusion-weighted imaging (DWI) examination, 15 cases underwent contrast-enhanced MR imaging, and 43
cases underwent plain CT scanning. We compared the morphological characteristics between mp-MRI and basic
CT features to combine the radiologijcal features with pathological findings. Results: Fifty-five cases of MFD showed
expansive bone destruction (43/55, 78.2%) and slightly hyperintensity or hyperintensity lesions (41/42, 97.6%)
with low-signal sclerosing margin (29/42, 69.0%) that were found on T2-weighted imaging. DWI showed hyperinten-
sity (27/29, 93.1%), and the average apparent diffusion coefficient (ADC) value was 1.38+0.42x10° mm?/s. The
ground-glass component on T2-weighted imaging was slightly hyperintense or hyperintense (29/29, 100%), with
mild or moderate enhancement in 2 cases each (2/15, 13.3%) and obvious enhancement in 11 cases (11/15,
73.4%). Secondary aneurysmal bone cysts were seen in 3 cases (3/55, 5.5%). CT imaging showed ground-glass
density (41/43, 95.3%) and a high-density sclerosis ring at the margin (35/43, 81.4%). Showing pathological proof,
the normal cancellous bone was replaced with abnormal fibrous tissue. Conclusions: MFD has characteristic mp-
MRI findings, such as hyperintensity on T2-weighted imaging inside lesions with a low signal sclerosing margin,
hyperintensity on DWI, higher ADC value, and obvious enhancement. MRI can provide more information about
pathological features and imaging findings of MFD than radiography and CT, and is an important diagonostic supple-
mentation to use radiography and CT.
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Introduction mately 0.5%-4% of cases, most commonly in
the polyostotic form [3]. It is the most common
cause of skeletal dysplasia in adolescents [4],
with 75% of the patients younger than 30 years

of age [5].

Fibrous dysplasia of bone (FDB) is classified as
a “benign bone tumor of undetermined nature”
according to the classification of bone and soft
tissue tumors in the 5th edition of 2020 and is
no longer considered to be a bone tumor-like
lesion [1]. The pathological feature of FDB is
that the normal bone tissue is replaced by a

Most FDB is found incidentally, based on mass,
deformity, pathological fracture, and pain. FDB
can be divided into two forms: the monostotic

large amount of fibro-osseous tissue. FDB
accounted for 2.5% of bone tumors and 7% of
benign bone tumors [2].

Although FDB represents a benign bone tumor,
malignant transformation occurs in approxi-

fibrous dysplasia (MFD) form and the polyos-
totic fibrous dysplasia (PFD) form, affecting a
single bone and multiple bones [6]. The mono-
stotic form is more common than the polyos-
totic form. In the monostotic form, it usually
occurs in the long bones of the lower extremi-
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ties, ribs, and skull. In the polyostotic form, it
usually occurs in the femur, pelvis, and tibia [1].
The literature reports that lesions rarely occur
in the vertebrae and metacarpal [7, 8].

Diffusion-weighted imaging (DWI) and intravox-
el incoherent motion diffusion-weighted imag-
ing (IVIM-DWI) have great value in evaluating
the characteristics of tumor cell proliferation.
The ADC value in the lesions is related to the
cell density, which may narrow the range of dif-
ferential diagnoses of uncertain lesions. To
date, only a few studies have specifically
assessed multi-parametric MRl (mp-MRI) char-
acteristics, particularly DWI and contrast-
enhanced characteristics, and their pathologic
basis in FDB. In previous literature, most of the
MFD was largely isointense with skeletal mus-
cle on Tl-weighted images. On T2-weighted
images, lesions are typically heterogeneously
hyperintense. MRI contrast enhancement was
seen in all the contrast cases, FD may have
patchy central enhancement, rim enhance-
ment, homogeneous enhancement or any com-
bination of these presentations. On both T1-
and T2-weighted images, an outer hypointense
rim is typically seen, and it corresponds with
the sclerotic rim seen on radiographs. Previous
literature only evaluated MFD from T1 and T2
signals and its enhancement features, and did
not point out the obvious enhancement fea-
tures, nor did they introduce the signals fea-
tures of DWI and ADC images, and their patho-
logic basis, DWI and ADC signal characteristics
are not mentioned [9].

It is not difficult to diagnose PFD by plain radi-
ography and CT because of its expansive
ground-glass appearance [10] and expansive
and bone destruction, bone deformation. How-
ever, the MFD on plain radiography often pres-
ents as a single osteolytic lesion. Especially
when the swelling of the lesion was not obvi-
ous, the composition of ground glass is less
ovbious, the sclerosing margin is incomplete,
and secondary aneurysmal bone cyst or sec-
ondary pathological fracture with hemorrhage,
plain radiography are often difficult to diag-
nose, and is not easy to differentiate from other
fibrogenic tumors of bone, giant cell tumors of
bone, single plasmacytoma, and Langerhans
cell histiocytosis. The advantage of MRI is that
MRI can more clearly show the pathological
components and bleeding components of the
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lesions. The enhanced features of MRI are
more obvious than those of CT, and DWI and
ADC images features assist in the diagnosis.

The purpose of this study is to analyze detailed
characteristics of DWI and contrast-enhanced
MR images, combined with conventional imag-
ing signs and CT-assisted findings, and then
compared them with the pathological findings,
to improve the understanding of the detailed
image features of MFD.

Materials and methods
Patients and clinical information

The patient’s information was retrieved from
the Hospital Information System (HIS) at our
hospital, between July 2012 and July 2020,
there were 55 patients with pathologically con-
firmed MFD. This retrospective cohort study
was approved by the institutional review com-
mittee. Due to the retrospective nature of the
study, the requirement of informed consent
was abandoned for this article, the institutional
review board was the review board of Anhui
Provincial Cancer Hospital (the West Branch of
the First Affiliated Hospital of USTC, University
of Science and Technology of China).

The clinical and imaging data of 55 patients
with MFD confirmed by pathology after surgery
(39 cases) and biopsy (16 cases) was from
29 males and 26 females. The patient’s ages
ranged from 7 to 63 years; the average age was
32.9415.4 years old. The clinical data for the
disease are shown in Table 1.

Inclusion criteria were as follows: (1) All cases
were found for the first time, and MFD was con-
firmed by postoperative pathology; (2) the dis-
ease consisted of a single lesion in a single
bone; and (3) preoperative examination, sur-
gery, and pathology were completed in our hos-
pital. Exclusion criteria were as follows: (1) The
pathological diagnosis of MFD was doubtful, or
the lesion was complicated with other bone dis-
eases; (2) the disease was recurrent; and (3)
multiple lesions appeared in a single bone or
multiple bones.

MRI examination: MRI was performed using a
3.0-T system (GE Signa HDxT, GE Healthcare)
that was equipped with an 8-channel phased-
array coil. MR acquisitions, including axial fast
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Table 1. Clinical data of 55 cases of MFD

Variable ’:;s.gsf
Gender Female 26
Male 29
Age <20 15
20-40 18
240 22
Pathology confirmed Confirmed by surgical pathology 39
Confirmed by biopsy 16
Examination Only CT examination performed 43
Only MR examination performed 42
CT and MR examinations were performed simultaneously 30
Diffusion-weighted imaging (DWI) 29
MR enhancement 15
Tumor site Femur 16
Tibia 14
llium 6
Sacrum 4
Skull 4
Ribs 3
Humerus 3
Lumbar spine 2
Metatarsal 1
Fibula 1
Radius 1
Secondary aneurysmal bone cyst Yes 3
No 54
Pathological fracture Yes 4
No 51
Clinical symptoms Pain or discomfort 37
No symptoms, physical examination, or other examination findings 18

MFD: monostotic fibrous dysplasia, DWI: diffusion-weighted imaging.

spin-echo (FSE) Ti1-weighted (T1W) images,
axial FSE T2W images, fat-suppressed T2-
weighted (FS T2W) images, and axial diffusion-
weighted imaging (DWI). TAW imaging parame-
ters are as follows: repetition time/echo time
(TR/TE) 500/7.8 ms, thickness 4.0 mm, num-
ber of excitations (NEX) 1. T2W imaging proto-
cols are as follows: TR/TE 4200/68 ms, thick-
ness 4.0 mm, and NEX 2. FS T2W imaging
protocols are as follows: TR/TE 4200/68 ms,
thickness 4.0 mm, and NEX 2. DWI: TR/TE
4000/65 ms, thickness 4.0 mm, and NEX 6,
and b value 0 or 1000 s/mm?. A power injector
was used to inject the contrast material 0.1
mmol/kg, gadodiamide (Omniscan, GE Health-
care). The elbow vein was used for bolus injec-
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tion and then scanned with TAW at a flow rate
of 4 ml/s. After the contrast agent was injected,
it was washed with 20 ml saline. The parame-
ters of the LAVA-flex sequence are as follows:
TR/TE 4.5/1.3 ms, flip angle 15, NEX 1, and
bandwidth 166.67 kHz. One case was under-
went Axial IVIM-DWI, with FS obtained in the
short time inversion recovery (STIR) sequence
using single-shot echo-planar imaging (EPI)
pulse sequence with 10 b values (0, 10, 20, 50,
100, 200, 400, 800, 1,200 and 1,500 s/mm?),
TR/TE: 4,000/65 msec, NEX: 6).

CT examination: Forty-three of the 55 cases

were examined using a GE Discovery CT750 HD
CT scanner (GE Healthcare, Waukesha, WI).
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The tube voltage was 120 kV, the tube current
was 200 mA, the scanning field was 20-40 cm,
the matrix was 512x512, and the thickness
was 1.25 mm with a soft tissue algorithm in
reconstruction and multiple planar reforma-
tions with 1.25 mm thickness to coronal planar
reformation.

Radiologic evaluation

The consensus evaluation of the imaging fea-
tures was reviewed on an Advantage Win-
dows workstation 4.6 (AW 4.6 workstation, GE
Healthcare) by two radiologists with 10 and 18
years of experience in musculoskeletal imag-
ing. If lesions in two or more bones were found,
the FDB was rated as polyostotic and other-
wise as monostotic. The following CT and MRI
features were recorded: size (maximum length;
cm); present or not (ground glass, expansive
bone destruction, marginal sclerosis, aneurys-
mal bone cyst (ABC)); invasion site; the signal
intensity of lesions on T2W images, FS T2W
images, and DWI (hypo-, iso-, and hyperintensi-
ty, compared with the adjacent bone); and ADC
values (the software Function Tool was used to
measure the ADC value of the tumors). Based
on DWI and ADC images, the signal characteris-
tics of bone lesions on two images were ana-
lyzed, and the ADC values of lesions were mea-
sured. The ROl area was kept consistent, avoid-
ing hemorrhage, necrosis, blood vessels, and
other components whenever possible; each
ROI was measured three times to calculate the
mean ADC value (mm?2/s).

Histopathology evaluation

Surgical or biopsy specimens were fixed with a
formaldehyde solution, embedded in paraffin,
stained with hematoxylin and eosin (H&E), and
observed under light microscopy.

Results
Clinical data and histopathology findings

The 55 patients with MFD were confirmed by
pathology; among them, 39 cases were con-
firmed by surgical pathology, and 16 cases
were confirmed by biopsy. CT examination was
performed in 43 cases, MR examination in 42
cases, both CT and MR examinations for 30
cases, and MR enhancement in 15 cases. The
presenting complaint was pain or discomfort in
37 (66.3%) and physical examination or other
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examination findings in 18 (32.7%) of the cases.
Clinically, pathological bone fractures were
encountered in 4 (7.3%) cases. The length of
the lesions was between 2.1 cm-16.4 cm. The
lesions occurred in 6 cases of the iliac bone, 4
cases of sacrum and skull, 3 cases of rib, 2
cases of the lumbar spine, and 1 case of meta-
tarsal bone; the rest were located in the long
bones of limbs (Table 1).

Features of MRI and supplemental CT imaging
and their correspondence with pathological
findings

MR imaging manifestations: The lesions were
iso-intense or hypointense on TAW images, with
small spots of lower signal and slight hyperin-
tensity or hyperintensity on T2W imaging in
97.6% (41/42). Pathologically, the lesions were
mainly composed of proliferative spindle-form-
ing fibroblasts and immature woven bone. The
interstitium contained abundant thin-walled
blood vessels with a low signal sclerosis margin
of 69.0% (29/42). DWI showed medium and
high signal intensity in 93.1% (27/29); the
average ADC value was approximately 1.38+%
0.42x10° mm?/s, and; the ground-glass com-
ponent on T2W images was slightly hyperin-
tense or hyperintense in 100% (29/29). Fifteen
cases from this group underwent enhanced
MRI scanning (compared with skeletal muscles
of the same layer, a degree of enhancement
similar to that of skeletal muscles was con-
sidered a mild enhancement, and a degree
of enhancement that was significantly higher
than that of skeletal muscles was considered
an obvious enhancement, and a degree of en-
hancement between mild and obvious was
considered moderate enhancement). After con-
trast enhancement, mild and moderate were
found in 2 cases each and markedly enhanced
in 11 cases (Figures 1-3 and Table 3). Second-
ary aneurysmal bone cysts were seen in 5.5%
(3/55) (Tables 1, 2).

CT and MRI revealed that the manifestation
was intra-osseous expansive bone destruction
in 78.2% of cases (43/55). CT was combined
with different degrees of ground-glass density
in 94.9% (41/43). CT showed a ground-glass
appearance at the edge of lesions or the edge
of the bony septum.

In one case of MFD, a 13 year old female girl
who had right thigh pain, underwent a conven-
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Figure 1. Male, 21 years old, fibrous dysplasia of the left iliac wing. (A) Shows a lesion in the left iliac bone with large
ground glass density with some cystic changes in the center (red arrow). A sclerosing margin was seen around the
lesion. (B) Shows a slightly high signal intensity in the ground-glass component on FS T2W imaging and higher sig-
nal intensity in the corresponding cystic degeneration region. (C) Shows obvious enhancement in the ground-glass
areas. (D) Shows that DWI (b=1000 s/mm?) was hyperintense in the lesion, with an ADC value of 1.35%x10° mm?/s
and an ADC value of 0.49x10° mm?/s in the contralateral normal bone. (E) Shows the immature woven bone under
the microscope. Fibroblast proliferation was seen between trabeculae (H&E staining x100).

tional MRI with IVIM-DWI. FS T2W imaging
showed mixed signals in the lesion, mainly with
inhomogeneous hyperintense lesion with small
hypointense foci within it. Coronal contrast-
enhanced fat-suppressed T1W showed most of
the lesions were patchy enhancement. The T2
hyperintense area may represent the enhanc-
ing fibrous tissue. The IVIM-DWI images showed
that the lesion IVIM-DWI (b=1200 s/mm?) had
a high signal, and the ADC value is 1.79%x103
mm?/s. The D (diffusion coefficient) value was
1.15x10° mm?/s. The D* (pseudo diffusion
coefficient) value was 3.22x10° mm?/s, and
The f (microvascular volume fraction) value was
66.6% (Figure 2D). The pathological findings
showed there were no obvious osteoblasts
around bone trabeculae, and fibrous tissue pro-
liferation in the medullary cavity and multiple
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thin-walled vascular (yellow arrow) were also
seen (Figure 2E).

Gross pathological manifestations included
the following: bone swelling, bone cortex thin-
ning, marrow cavity disappearance, and prolif-
erated fibrous tissue replacement with gray or
gray-red texture and a gritty feeling. There may
have been cystic changes in the lesion, which
may have been mucous, serous, or bloody fluid.
Microscopically, lesions were mainly compos-
ed of proliferative spindle-forming fibroblasts
and immature woven bone. Bone trabeculae
were disordered, irregularly arranged, non-
polar, alphabetical, comma-like, fishhook-like,
surrounded by no osteoblasts, and containing
interstitial, rich, thin-walled blood vessels
(Figure 1E).
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Figure 2. Female, 13 years old, fibrous dysplasia of the right femur. In (A), Radiography of the femur shows that
there was a slight swelling irregular osteolytic bone destruction area in the medullary cavity of the right distal femur,
which was multilocular, with matrix calcifications but no sclerotic rim, and it shows breaking through the bone cortex
(red arrow) and the epiphyseal plate (blue arrow). (B), CT can more clearly show the destruction of bone cortex (red
arrow) and breakthrough of epiphyseal plate (blue arrow), and shows multiple irregular ground glass ossification
and calcification in the lesions. (C), FS T2W imaging shows mixed signals in the lesion, mainly with inhomogeneous
hyperintense lesion with small hypointense foci within it showing patchy obvious enhancement of most of the lesion.
(D) Shows that the lesion IVIM-DWI (b=1200 s/mm?) has a high signal, and the ADC value is 1.79%x10° mm?/s. The
D (diffusion coefficient) value was 1.15x10° mm?/s. The D* (pseudo diffusion coefficient) value was 3.22x103
mm?/s, The f (microvascular volume fraction) value was 66.6%, which showed that the blood supply of the lesion
was very rich. (E) Shows there are no obvious osteoblasts around bone trabeculae, and fibrous tissue proliferation
in the medullary cavity and multiple thin-walled vascular (yellow arrow) was also seen (H&E staining x100).

Discussion FDB is a genetic bone disease with mutations
in the guanine nucleotide-binding protein-1
The pathophysiological mechanism of mono- (GNAS1) gene (chromosome 20¢13.32) in
stotic fibrous dysplasia osteoblastic lineage cells [12]. The mutation of
GNAS1 impairs the function of Gsa-GTPase
and inhibits the function of adenylate cyclase,

which is the producer of cAMP, resulting in

MFD is one form of FDB, with abnormal differ-
entiation of osteoblasts leading to the replace-

ment of normal cancellous bone by immature
bone and fibrous stroma [11]. Bone trabeculae
are derived from a fibrous matrix. The main
characteristic under light microscopy is the
lack of osteoblasts around the bone trabeculae
surface.
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increased cyclic adenylate (CAMP) activity and
abnormal differentiation of osteoblasts and
leading to abnormal proliferation of intraosse-
ous fibrous tissue and abnormal immature tra-
beculae. Constitutive activation increases bone
resorption in FDB lesions [13].
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Figure 3. Male, 30 years old, fibrous dysplasia of the right sacrum. In (A), CT shows a circular low-density lesion on
the right sacrum, with a few patchy ground-glass-like densities (red arrow) and an annular sclerosing margin around
it. In (B), FS T2W imaging shows a slightly higher signal for the ground-glass composition. (C) Shows heterogeneous
enhancement of the lesion and homogeneous enhancement of the ground glass areas. (D) Shows that the DWI of
the ground-glass component (b=1000 s/mm?) has a high signal, and the ADC value is 2.36x10° mm?/s. (E) Shows
fibrous tissue proliferation with irregular ossification under microscopy and no osteoblast proliferation around ossi-
fied trabeculae (H&E staining x100).

Expansive destruction without soft tissue mass
of the involved bone, with either thickening or
thinning of the cortical bone, but penetrating
destruction of the cortical bone is rare. This
often occurs without cortical disruption or peri-
osteal reaction, same as previous literature
reports [14, 15], and a narrowing or disappear-
ing bone marrow cavity, which is replaced by
fibrous tissue with a gray or gray-red texture
and a gritty feeling. There may be cystic chang-
es in the lesions, with mucous, serous, or
bloody fluid inside.

Microscopically, FDB is occurs the normal bone
tissue is replaced by a large number of fibro-
osseous tissue that contains irregular bony tra-
beculae of woven bone [12]. A large number of
small vessels are found in the center of the
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lesions [16]. Bone trabeculae are disordered
and irregularly arranged with no osteoblasts
around them. The interstitium is rich in thin-
walled vessels, myxoid degeneration, cystic
degeneration, or secondary aneurysmal bone
cysts can also be seen [17, 18].

Plain MRI scanning, DWI, and contrast en-
hancement features of monostotic fibrous dys-
plasia and its pathologic basis

The signal intensity of MFD on T1W and
T2W images and the degree of contrast
enhancement depend on the degree of fibrous
tissue proliferation and the ratio of regenerate
trabeculae, sclerosis, and calcification, and the
amount and degree of cystic and hemorrhagic
changes [9, 19]. The most common imaging
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Table 2. MRI and CT imaging features of MFD in 55 cases

fibrous tissue and bone tra-

MFD imaging features

beculae in the chronic expan-

Expansive bone destruction
High or slightly high signal on T2WI

High signal on T2WI in the lesion with ground-glass on CT

High signal on DWI

Low-signal sclerosing margin

CT combined with ground-glass composition
CT shows marginal sclerosis

Aneurysmal bone cyst (ABC)

cases % ) )

43/55 782 swg growth of the Ie5|0qs,

41/42 976 vyh|ch reflects the charactellrls-
tics of slow growth and benign

29/29 100 bone tumors.

27/29 93.1

29/41 70.7 The 29 cases of MFD showed

41/43 95.3 hyperintensity on DWI, with a

35/43 81.4 mean ADC value of 1.38%

3/55 55 0.42x10° mm?/s. The lesions

MFD: monostotic fibrous dysplasia, DWI: diffusion-weighted imaging.

Table 3. MR enhancement characteristics of
15 cases of MFD

MRI enhancement degree cases %

Mild enhancement 2/15 13.3
Moderate enhancement 2/15 13.3
Significant enhancement 11/15 73.4

MFD: monostotic fibrous dysplasia.

feature of FDB is intraosseous expansive bone
destruction with a homogeneous ground-glass
appearance, which is described in approxi-
mately 97% of FDB cases [20]. When the
lesions manifest as ground-glass density on CT,
they are made of regenerate trabeculae and
immature woven bone, which is the common
characteristic manifestation of MFD. On CT, the
lesions manifest with disappearing normal
bone trabeculae and a blocked medullary cavi-
ty, leading to the ground-glass image perfor-
mance. Most of these changes on MRI are
slightly hyperintense or hyperintense on T2W
images. This signal feature is mainly compos-
ed of proliferative spindle-forming fibroblasts,
immature woven bone, and plenty of thin-walled
blood vessels in the interstitium. The active
metabolism and high water content of the
lesion also result in the slightly hyperintense or
hyperintense appearance on T2W images [21].
There were 3 cases combined with aneurysmal
bone cysts, related to its abundant blood sup-
ply, and prone to myxoid degeneration, cystic
degeneration, and a large number of blood
sinuses [7]. The ratio of lesions containing low
signal sclerotic margins was 29/42 (69.0%). It
was hypointense on both TAW and FS T2W
images, the same as previous literature reports
[22], with a high-density sclerotic margin on
CT. It is believed that the pathogenesis is the
continuous ossification and calcification of
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were hypointense on DWI, but
the ADC values were not low.
There were almost no reports
of DWI appearance and ADC value in the previ-
ous literature. This finding may be related to
its abundant blood supply and T2W shine-
through effect, which are characteristics of a
benign tumor. Fibrous tissue in FDB lesions is
highly vascularized [6]. In our study, approxi-
mately 13/15 (86.7%) of the 15 cases of MFD
showed moderate to obvious enhancement at
the venous phase (Figures 1-3). Mentioned in
previous literature [23, 24], MRI contrast en-
hancement was seen in all the contrast cases,
FD may have patchy central enhancement, rim
enhancement, homogeneous enhancement, or
any combination of these presentations. It is
not mentioned that the lesion can be signifi-
cantly enhanced, which is different from the lit-
erature. This was related to the metabolically
active proliferating fibroblasts in the bone
fibers, the abundant thin-walled small vessels
among the fibroblasts, the immature woven
bone stroma, and the abundant peripheral
blood sinuses [24]. This finding also proves that
the disease is a benign fibroid bone tumor, a
type of blood-rich bone supply tumor, which
explains why it easily merges with aneurysmal
bone cysts. Histopathologically, ABC showed a
spongy space filled with blood and occasionally
endothelial cells [25]. These pathological find-
ings were also consistent with those of throm-
botic aneurysms [26, 27].

One case of MFD, a 13 year old female girl,
illustrates that MRI is superior to radiography
and CT in showing breaking through of the
epiphyseal plate, involving epiphyseal signs
with its complex components. The f (microvas-
cular volume fraction) value was 66.6%, which
showed rich blood supply characteristics in
the lesions, and the pathology confirmed that
the tumor had abundant blood vessels. The D
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(diffusion coefficient) value indicated benign
tumor characteristics, but it has invasive per-
formance, which breaks through the epiphyseal
plate and epiphyseal has been involved.

In the summary, the authors present the follow-
ing findings. (1) Although MFD is composed of
fibrous components and ground-glass ossifica-
tion, the slightly hyperintense or hyperintense
results of T2W or FS T2W images indicate
that there are plenty of dilated blood vessels
inside, which indirectly indicates a blood-rich
tumor. (2) The hyperintensity of MFD on DWI
may be related to the T2 shine-through effect.
(3) Approximately 13/15 of the lesions showed
moderate to obvious enhancement, indicating
abundant thin-walled small vessels in the inter-
stitium and a large number of blood sinuses
around it, which further reflected a blood-rich
bone tumor. (4) The low signal ring of margin on
MRI is equivalent to the marginal sclerosing
ring-jujube putamen sign on CT, which is relat-
ed to the chronic expansive growth of tumors,
and further reflects the characteristics of
benign tumors.

Our study has several limitations. First of all,
the sample size of this study was relatively
small, especially for the enhanced cases (only
15 cases). Advanced statistical means should
be added. Second, the enhancement time-
intensity curves were not given in this study,
because not all cases had dynamic contrast
enhancement. Some cases had two phases of
enhancement. Third, Pathological findings were
not consistent with MRl and CT manifestations.
Lastly, this study was a retrospective and there
might be certain biases. This is a descriptive
article of a retrospective experience summary.
There are only simple percentage statistics. We
will collect more cases for statistical analysis in
the later stage.

In conclusion, FDB has characteristic MRI find-
ings, which are well correlated with morphologi-
cal and histopathological findings. They showed
slightly hyperintense or hyperintense lesions
with a low signal sclerosing margin on T2W or
FS T2W images. Obvious enhancement, hyper-
intensity on DWI, and a high ADC value may be
important radiologic signs of MFD. Most MFD
can be observed as a single osteolytic and
slight expansive bone destruction with varying
degrees of ground-glass density on CT. MRI can
provide more information about pathological
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features and imaging findings of MFD than
plain radiography and CT, and is an important
supplement to plain radiography and CT.
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