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Abstract

Background: The combination of both functional and morphological information
using three-phase bone scintigraphy and tomographic imaging with single photon
emission tomography/computed tomography (SPECT/CT) allows precise
characterization of most bone lesions. The hybrid imaging is most useful when
conventional imaging is equivocal or contraindicated (e.g magnetic resonance
imaging (MRI).

Case presentation: A 69-year old, male patient with moderate pain in his posterior
pelvic region was diagnosed with an unclear tumor of the iliac bone. Conventional
radiographs, computed tomography (CT), and MRI imaging were inconclusive to
confirm or refute a malignant process. There was no abnormal hyperperfusion on
the early images. On the delayed images, moderately increased osteoblastic activity
was noted, and the provisional diagnosis was in favor of a benign process.
Histopathology confirmed a benign liposclerosing myxofibrous tumor located in the
left iliac bone.

Conclusion: Bone scan SPECT/CT might (a) help in classifying bone lesions by
combining their metabolic and morphological (e.g CT) characteristics and (b), might
help in discriminating benign and malignant tumors.
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Background
A benign, fibro-osseous lesion consisting of a mixture of different tissues with lipoma-

tous, myxofibromatous or fibroxanthomatous components, with occasional cyst forma-

tion, necrotic areas or ischemic ossification was first described and labeled as a

liposclerosing myxofibrous tumor (LSMFT) by Ragsdale and Sweet in 1986 (Ragsdale

et al., 1986). This tumor has a strong predilection for the intertrochanteric region of

the femur (80–90%) and a risk of malignant transformation in approximately 10%

(Kransdorf et al., 1999). In general, LSMFT is an incidental finding, and most patients

often complain of longstanding discomfort. The pathogenesis of LSMFT is still under

discussion. In general, due to the same point mutation of the GNAS1 gene coding the

Gs-alpha protein in both LSMFT and fibrous dysplasia (FD), the lesion is thought to

be a variant form of FD (Matsuba et al., 2003) or probably secondary to repeated
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micro-trauma within preexisting fibro-osseous lesions (Heim-Hall & Williams, 2004).

Kransdorf et al. described LSMFT as a result of involutional and ischemic alterations of

intraosseous lipogenic lesions (Kransdorf et al., 1999) and others have described

LSMFT to be a genuine tumor entity (Ragsdale, 1993).

Case presentation
A 69-year old male patient was referred for bone scintigraphy for further evaluation of

an indistinct ovoid-shaped bone lesion within the left iliac bone. The patient com-

plained of pain in the pelvic region of variable intensity for 8 weeks without any specific

cause. There was no history of recent or previous trauma or malignant disease.

High-resolution CT images showed a subchondral lesion of 4x4x2 cm within the left

iliac bone close to the sacroiliac joint with a “landscape” like structure and peripheral

sclerosis (Fig. 1, a and b). There was some reduction in sacroiliac joint space without

any signs of destruction or invasion by a tumor. On the T2-weighted MRI images, the

lesion showed central hypointensity with a hyperintense margin and slight enhance-

ment on the post contrast injection sequences (Fig. 1, c and d).

A three-phase bone scan was performed following intravenous injection of 670MBq

of 99mTc-hydroxy-methylene-diphosphonate (HDP). The early vascular phase was un-

remarkable with no evidence of hyperfusion at this site. On the blood pool images,

there was some minor increased activity seen on to the left iliac bone (Fig. 2, a). On the

delayed SPECT images, moderately increased tracer uptake was congruent with lesion

seen on the CT scan. SPECT/CT images confirmed a “landscape” like lesion (in-homo-

geneous structure with an enhanced, peripherally rim of increased tracer uptake) (Fig. 2,

b, c). Further, two small lesions with a similar pattern (3 and 8mm in diameter) were seen

within the right iliac bone (images not shown).

Fig. 1 CT images in transversal (a) and coronal plane (b) showed the “landscape-like” structure of the lesion
in the left iliac bone with components of fat density (arrows). MRI revealed a hypointense center (short
arrows) of the lesion in both T2 (c) and T1-weighted (d) coronal MRI images with rim enhancement (long
arrows) after application of contrast media (d)
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Based on (a) morphological appearance (sharp margins, no destruction of cortical

bone, no periosteal reaction, and partly fat containing matrix), (b) bone scan findings

(no abnormal hyperperfusion and moderately increased tracer uptake) and (c) vague

clinical symptoms, a provisional diagnosis of benign tumor of chondral or fibrous

origin with partly myxoid appearance was made.

A CT-guided biopsy was performed due to the persisting symptom (pain) and equivo-

cal imaging diagnosis. The histopathology confirmed a “liposclerosing myxofibrous

tumor” (Fig. 2, d, e).

Discussion
Liposclerosing myxofibrous tumors (LSMFT) are rare, benign fibro-osseous lesions

commonly occurring in the femoral intertrochanteric region. It can also be seen occa-

sionally at other sites such as humerus, rib, iliac bone (Kransdorf et al., 1999; Ragsdale,

1993), tibia (Choi et al., 2005; Regado et al., 2016) and skull (Ploof et al., 2018). The

reason for this strong predilection is unknown. LSMFT commonly occurs in the 4th

decade and affects both men and women equally (Regado et al., 2016). The most

frequent presenting symptoms include mild bone pain or occasionally pathological

fracture (Dattilo & McCarthy, 2012).

The diagnosis is often made by conventional radiological imaging such as CT and/or

MRI. In general, due to its benign appearance, a biopsy is not performed in the major-

ity of patients (Kransdorf et al., 1999).

Once differential diagnoses such as mixed phenotype metastases, aneurysmal bone

cysts, haemangioma, Paget’s disease or intraosseous lipoma are excluded on multimod-

ality imaging criteria, the imaging specialist must raise a possibility of LSMFT based on

Fig. 2 Planar bone scan (a, dorsal view) showed no hyperperfusion (not shown) but increased blood pool
in the left iliac bone in the early images 5 min p.i. (above) and a moderately enhanced tracer uptake in the
delayed phase images (bottom). In SPECT/CT images 2 h p.i. (transversal view in b, coronal view in c), the
lesion is easily visible with an inhomogeneous tracer uptake, slightly accentuated in the peripheral zone.
Histology (HE staining) revealed lamellar and woven bone with curvilinear and pseudopagetoid features,
accompanied by a moderately cellular intertrabecular fibrous stroma (d, magnification 100x). In some areas,
clusters of foamy histiocytes were present (e, magnification 200x)
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the imaging features. In the scenario of pelvic bone localization, imaging specialist must

assess according to the anatomical physeal of flat bone equivalents of physeal segments

in tubular bones (Nixon, 1976).

If pain or even a pathological fracture is a predominant clinical symptom in a patient

with LSMFT, curettage of the lesion and bone grafting of the defect is the treatment of

choice and is often associated with a good prognosis in most cases (Deel & Hassell,

2016). If surgical treatment is not necessary for asymptomatic patients, follow-up ex-

aminations are indicated due to the occasional risk of malignant transformation in ap-

proximately 10% (Kransdorf et al., 1999).

Nuclear medicine imaging is rarely required in patients with suspected LSMFT. In

general, the tumor is often seen as an incidental finding on a bone SPECT/CT (Table 1)

or positron emission tomography/computed tomography (PET/CT) examination. A high
18F-Fluordeoxyglucose (FDG) uptake in LSMFT is reported in a patient with Hodgkin’s

lymphoma which led to an erroneous upstaging as suspicious bone marrow involvement

(Kim et al., 2015). However, after effective chemotherapy due to other lymphoma manifes-

tations, the FDG-uptake in the proximal femur remained unaltered, and the final diagno-

sis of an LSMFT was confirmed by biopsy.

To the best of our knowledge, this is the first case in the literature using the bone

scan with SPECT/CT in a patient with LSMFT. CT and MRI images could not confirm

or exclude a malignant process. The size of the lesion, pain, peripheral enhancement

post contrast media and probably the unusual localization might account for the uncer-

tainty in the categorization a lesion as benign or malignant.

Conclusions
Bone SPECT/CT might (a) help in classifying bone lesions by combining metabolic

(SPECT) with morphological features (CT) and (b) help in differentiating benign from

malignant tumors.
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Table 1 Indications of bone SPECT/CT in patients suspected with LSMFT

Incidental finding on a bone scan

Atypical solitary bone lesions in patients with history of malignancy

Atypical, incomplete, aggressive, or size (> 4 cm) features of LSMFT on X-ray, CT, or MRI Suspicion
of complications related to LSMFT such as pain, fracture, and malignant transformation
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