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Abstract: Fibrous dysplasia of bone (FDB) is a rare bone disease that may be misdiagnosed as bone metastasis in 
terms of some symptoms and imaging features. Therefore, the differential diagnosis between FDB and bone me-
tastasis may be a challenge. To our knowledge, there are no reports in the literature to date regarding concomitant 
nasopharyngeal carcinoma (NPC) with FDB. The aim of this study was to report the case of a NPC patient with FDB, 
to highlight correct diagnosis and treatment. A 28-year-old young woman was investigated for accidental nasal 
bleeding. A mass on the right neck and local pain on right femur, and she was submitted to a standard imaging 
examination suggesting the presence of a solitary right femur metastasis from NPC. Then the patient was submitted 
to four cycles of chemotherapy, with a partial response (PR) for the mass in neck but no change in the bone metas-
tasis. Because the bone lesion was single, pathologic biopsy was taken to confirm diagnosis. Surprisingly, it was a 
FDB instead of tumor. At five-year follow-up, she is free of recurrent disease. In this case, we believe that although 
NPC with FDB is rare, it should not be omitted when bone metastasis is suspected, especially when the metastasis 
is solitary, because it is crucial for diagnostic staging and treatment choice.
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Introduction

Nasopharyngeal carcinoma (NPC) is one of the 
most common tumors in Southeast Asia, and 
bone is most common distant metastatic lesion 
[1]. Although multiple metastases to the bone 
are clearly established, it is quite rare to see a 
solitary distant bone metastasis in NPC. MRI, 
whole-body bone scan, and FDG PET/CT scan 
are sensitive for detecting bone metastasis [2]. 
Fibrous dysplasia of bone (FDB) is a disorder in 
which parts of bone are replaced by fibrous 
connective tissue and trabecular bone of poor 
quality. Its incidence is difficult to estimate and 
may involve a single bone (60%) or polyosteosis 
(40%), often in ribs, pelvis, and long bones [3]. 

Furthermore, several studies have shown that 
FDB is associated with false-positive bone scan 
and FDG PET/CT [4], which can be interpreted 
as metastatic lesions. Therefore, distinguishing 
FDB and distant bone metastasis is very impor-
tant considering that it may mimic radiologic 

examinations of bone metastasis [5]. As far as 
we know, there has been no literature report on 
NPC associated with FDB so far. In this paper, 
we report a case of NPC with an oligo right 
femur metastasis confirmed by whole-body 
bone scan and MRI scan, but the final patho-
logic biopsy of the bone lesion was fibrous dys-
plasia (FD). 

Case presentation

A 28-year-old woman presented with a sudden 
onset of nasal bleeding in June 2014, without 
fever, nasal congestion, dizziness, headache, 
cough, or other symptoms. Since the nose- 
bleed relieved itself, she did not pay much 
attention to it. Then she presented with a 2.0 
cm×3.0 cm mass on the right neck in January  
2015. When physical examination was per-
formed, the right neck mass was 2.0 cm×3.0 
cm, with a normal temperature in skin and a 
tenderness in the mass. The laboratory results 
showed no abnormalities.
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The nasopharyngoscopy examination and biop-
sy established a diagnosis of undifferentiated 
squamous cell carcinoma of nasopharynx. MRI 
scan of nasopharynx and neck showed NPC 
with lymph node metastasis. No tumor lesions 
were found on chest CT or abdominal B- 
ultrasound. Whole-body bone scan (Figure 1) 
showed an increased isotope uptake in the 
upper right side of the femoral bone, which was 
considered bone metastasis. Thigh MRI scan 
(Figure 2) revealed an abnormal signal of the 
right side of the proximal femur, a metastatic 
tumor to be diagnosed. This patient’s initial 
TNM stage was cT2N1M1 (AJCC, 7th edition). 

and annually thereafter. A complete physical 
examination was performed every time. Cur- 
rently the patient is healthy with no tumor re- 
currence or distant metastasis for more than  
5 years. 

Discussion 

FDB is a slowly progressive bone disorder of 
unknown origin, characterized by excessive 
proliferation of cellular fibrous tissue and irreg-
ular trabeculae instead of normal bone and 
bone marrow. It is estimated that FDB acco- 
unts for 5-7% of benign bone tumors, and it is a 

Figure 1. Whole-body bone scan showed an active focus of abnormal bone 
metabolism in the upper right side of the femoral bone.

Figure 2. Thigh MRI scan revealed a low intensity in the T1 sequenc-
es (A) and at high intensity in the T2 sequences (B) with a size of about 
2.2×2.2×3.2 cm (the superior and inferior diameter of left and right X) and 
irregular flakes around the focus. Contrast-enhanced scan showed that the 
above lesions had no obvious enhancement.

Then she was treated with che-
motherapy consisting of pacli-
taxel (135 mg/m2, day 1), cis-
platin (75 mg/m2, day 1), and 
5-Fu (750 mg/m2, CIV 22 h, 
day 1 to day 5) delivered every 
3 weeks for 4 cycles. 

After that, the MRI scan  
of nasopharyngeal cavity and 
neck suggested that the lym- 
ph nodes significantly shrank. 
However, MRI scan of the right 
femur revealed no changes. 
Radiotherapy was the final ch- 
ance for the young lady to sur-
vive from cancer. If there was 
no bone lesion, this possibility 
could be as high as 90%. Se- 
lection of the dose delivered  
to head and neck is critical. 
Then on April 10, 2015, we 
performed a puncture biopsy 
of right upper femur tumor,  
and the final pathologic finding 
was fibrous dysplasia of bone 
(FDB) (Figure 3). The patient 
was treated by radical intensi-
ty-modulated radiation thera- 
py (IMRT) (total dose of 70 Gy, 
2.12 Gy/F). After radiotherapy, 
MRI indicated that the naso-
pharyngeal lesions and the 
right neck lymph node had  
disappeared consistent with  
complete remission (CR) after 
concurrent chemoradiotherapy 
(CCRT). Then she was follow- 
ed-up every 3 months for the 
first 2 years, every 6 months 
between the third to fifth year, 
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diagnosis frequently discussed in differentiat-
ing tumor lesions [6]. The disease is caused by 
a mutation in the GNAS1, leading to excess cell 
lineage resulting in increased proliferation and 
differentiation of osteoblasts [7]. When FDB 
occurs, it may be a single bone (monostotic 
FDB) or multiple bones (polyostotic FDB), with a 
slow and relatively subtle progression. The 
majority of the monostotic patients are asymp-
tomatic, but when the bone damage expands 
and deforms, it may cause pain, swelling, bone 
deformities, or pathologic fractures, which are 
similar to bone metastasis [8]. 

In this case, we reported a patient who had a 
space-occupying lesion on her right femur by 
imaging examination, diagnosed with NPC at 
stage cT2N1M1 (bone metastasis). Distant 
metastasis is prone to appear among NPC 
cases, of which bone metastasis is the most 
common type. To our knowledge, few case 
reports about concomitant cancer and FDB, or 
other rare primitive bone diseases, have been 
reported, especially in NPC. Due to similar 
symptoms, non-specific imaging features and 
lack of professional knowledge of FDB, the dif-
ficulty for physicians to diagnose accurately is 
greatly increased. Therefore, a correct under-
standing and differential diagnosis between 
FDB and bone metastasis is particularly impor-
tant, for accurate staging and an appropriate 
treatment plan.

Currently, the diagnosis of FDB is mainly based 
on imaging studies, such as CT, MRI, whole-
body bone, and FDG PET/CT scan. Reviewing 
this case and previous literatures, we assessed 
the main points of differential diagnosis of FDB 
and bone metastases in imaging (Table 1). As 

cluded that signal intensity on T1 and T2 
weighted images and the degree of contrast 
enhancement on T1 weighted images may help 
to differentiate fibrous dysplasia from metasta-
sis [11]. For bone metastasis, MRI is also con-
nected with low T1 sequences and contour or 
mixed high T2 signal [12], which is similar to 
FDB and our result. Therefore, the differential 
diagnosis of FDB with MRI only is still challeng-
ing. Furthermore, FDB was reported to be false-
positive in a bone scan and FDG PET/CT scan, 
so the radiologic features of FD in cancer 
patients could lead to a misperception in the 
assessment of tumor staging, and there have 
been several reports of FD mimicking malig-
nancy radiologically. Kao et al. [13] reported a 
colon cancer patient whose FDG activity incre- 
ased in temporal bone by bone scan and FDG 
PET/CT scan but biopsy proved FDB finally. 
Lapietra et al. [14] report a case of FD radio-
graphically mimicking a metastatic process. On 
the other hand, Shigesawa et al. [15] showed 
that FDG PET/CT is useful for differentiating 
bone metastasis from FDB in patients with a 
malignancy. Therefore, benign bone lesions 
such as FDB are associated with false positive 
imaging and need to be considered in a differ-
ential diagnosis of bone metastasis. 

It is worth pointing out that CT scan is the best 
technique for demonstrating the radiographic 
characteristics of FDB. Kimitsuki et al. [16] 
demonstrated the most common pattern, whi- 
ch is characterized by a ground-glass appear-
ance on CT imaging. Strobel et al. [17] reported 
that dedicated CT interpretation led to the cor-
rect diagnosis of a benign lesion. However, 
bone destruction and sclerotic deposits on CT 

Figure 3. A puncture biopsy of right upper femur tumor shows a bundle of 
tissue between small trabecular structures, fibroblasts; and no osteoblasts 
were arranged around the trabecular bone (A. H&E magnification ×100; B. 
H&E magnification ×200), Bar = 100 μm, which indicated a fibrous dyspla-
sia of bone (FDB).

far as we know, MRI character-
istics in patients with proven 
FDB are not consistent in the 
current literature. Kinnunen et 
al. [9] summarized data of all 
published studies describing 
MRI characteristics in patients 
with histopathologically con-
firmed FDB and found that the 
signal is usually at low inten- 
sity in the T1 sequences and  
at high intensity in the T2 
sequences, which is consis-
tent with Kushchayeva et al. 
[10] and the results in our 
case. However, Cho et al. con-
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imaging are usually clearly shown in bone 
metastases with a sensitivity that ranges from 
71-100% [18]. Unfortunately, this patient did 
not get a CT scan, which might be a significant 
point of identification in this case. Also, radio-
nuclide-guided bone biopsy is a reliable, well-
tolerated technique to determine the diagnosis 
of these lesions with a sensitivity of 97% and 
specificity of 100% [19]. The histopathologic 
hallmark of FD is fibrous tissue and spindle-
shaped, fibroblast-like cells within the bone 
marrow [20], which fortunately is consistent 
with our findings in this case. Especially when 
diagnosing the isolated and suspicious asymp-
tomatic bone metastasis, a CT scan may be 
appropriate but biopsy diagnosis is the gold 
standard. 

Conclusions

How to formulate an accurate diagnosis be- 
tween FDB and bone metastasis is critical for 
clinical treatment. This case is instructive for a 
careful analysis of all the clinical data before 
changing the cancer treatment plan from cura-
tive intent to palliative. If misdiagnosis hap-
pens, it may lead to overtreatment, and cause 
psychological stress to patients, or even con-
tributes to an irreparable loss to the family or 
the patient. Therefore, in some suspected bone 
metastases, for NPC patients, a characteristic 
ground-glass appearance on CT could be an 
auxiliary diagnosis. A core needle biopsy is nec-
essary for a definitive diagnosis, so as to make 
the most accurate TNM staging and appropri-
ate treatment.

Acknowledgements

Written consent was obtained from the enroll- 
ed patient.

Disclosure of conflict of interest

None.

Address correspondence to: Gang Peng, Cancer 
Center, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, 
Wuhan 430022, Hubei, China. Tel: +86-1387135- 
4800; E-mail: penggang1977@aliyun.com

References

[1] Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA and Jemal A. Global cancer statistics 
2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin 2018; 68: 394-
424.

[2] Hou X, Wu X, Huang P, Zhan J, Zhou T, Ma Y, Qin 
T, Luo R, Feng Y, Xu Y, Chen L and Zhang L. 
Osteopontin is a useful predictor of bone me-
tastasis and survival in patients with locally 
advanced nasopharyngeal carcinoma. Int J 
Cancer 2015; 137: 1672-1678.

[3] Muthusamy S, Subhawong T, Conway SA and 
Temple HT. Locally aggressive fibrous dyspla-
sia mimicking malignancy: a report of four 
cases and review of the literature. Clin Orthop 
Relat Res 2015; 473: 742-750.

[4] Makis W and Probst S. Extensive polyostotic fi-
brous dysplasia evaluated for malignant trans-
formation with Tc-MDP bone scan and F-FDG 
PET/CT. BJR Case Rep 2016; 2: 20150440.

[5] Ogul H and Keskin E. Locally aggressive fibrous 
dysplasia mimicking malign calvarial lesion. J 
Craniofac Surg 2018; 29: e318-e319.

[6] Treurniet S, Eekhoff EMW, Schmidt FN, Micha 
D, Busse B and Bravenboer N. A clinical per-
spective on advanced developments in bone 
biopsy assessment in rare bone disorders. 
Front Endocrinol (Lausanne) 2020; 11: 399.

[7] Robinson C, Collins MT and Boyce AM. Fibrous 
dysplasia/McCune-albright syndrome: clinical 

Table 1. Review of relevant literature regarding the differential diagnosis of FDB and bone metasta-
ses
Demographics Symptom Location Diagnosis Therapy Prognosis Ref.
20 man Headache Head FDB (operation) No Not mentioned [5]

43 man Pain Right 8th-rib bone FDB (biopsy) Not known Remission [8]

46 woman Pain Limb FDB (operation) Radiotherapy Progress [11]

57 woman Asymptomatic pelvis, trochanters, 
and scapula

FDB (biopsy) No Remission [13]

58 man Pain Bilateral ribs and iliac 
bones

FDB (biopsy) Chemotherapy Remission [14]

53 woman Asymptomatic Left fourth rib Bone metastasis (imaging scans) Radiotherapy Remission [16]

62 man Syncope and headache Head FDB (imaging scans) Not known Remission [17]
Abbreviation: FDB: fibrous dysplasia of bone.



Fibrous dysplasia of bone in nasopharyngeal carcinoma

251 Int J Clin Exp Pathol 2021;14(2):247-251

and translational perspectives. Curr Osteopo-
ros Rep 2016; 14: 178-186.

[8] Fournel L, Rapicetta C, Fraternali A, Bellafiore 
S, Paci M and Lococo F. Fibrous dysplasia of 
the rib mimicking a malignant bone tumor at 
SPECT/CT with 99mTc-MDP. Clin Nucl Med 
2018; 43: 346-348.

[9] Kinnunen AR, Sironen R and Sipola P. Magnet-
ic resonance imaging characteristics in pa-
tients with histopathologically proven fibrous 
dysplasia-a systematic review. Skeletal Radiol 
2020; 49: 837-845.

[10] Kushchayeva YS, Kushchayev SV, Glushko TY, 
Tella SH, Teytelboym OM, Collins MT and Boyce 
AM. Fibrous dysplasia for radiologists: beyond 
ground glass bone matrix. Insights Imaging 
2018; 9: 1035-1056.

[11] Cho SM, Jee WH, Yoo IR, Lee A and Chung YG. 
Role of MRI and plain radiograph to diagnose 
fibrous dysplasia mimicking metastasis on 
PET/CT in a patient with breast cancer. J Ko-
rean Bone Joint Tumor Soc 2010; 16: 47-50.

[12] Macedo F, Ladeira K, Pinho F, Saraiva N, Boni-
to N, Pinto L and Goncalves F. Bone metasta-
ses: an overview. Oncol Rev 2017; 11: 321.

[13] Kao CH, Sun SS, Shen YY and Chen YK. Misdi-
agnosis of multiple bone metastases due to 
increased FDG uptake in polyostotic fibrous 
dysplasia. Clin Nucl Med 2007; 32: 409-410.

[14] Lapietra G, Moleti ML, Giona F, Turchetti A, 
Celli M, Corsi A, Zambrano A, D’Avanzo M, Celli 
L and Testi AM. Polyostotic fibrous dysplasia 
mimicking bone involvement in Hodgkin lym-
phoma: a pediatric case and literature review. 
Acta Haematol 2020; 1-5.

[15] Shigesawa T, Sugawara Y, Shinohara I, Fujii T, 
Mochizuki T and Morishige I. Bone metastasis 
detected by FDG PET in a patient with breast 
cancer and fibrous dysplasia. Clin Nucl Med 
2005; 30: 571-573.

[16] Kimitsuki T and Komune S. Asymptomatic fi-
brous dysplasia of the temporal bone. J Laryn-
gol Otol 2015; 129 Suppl 2: S42-S45.

[17] Strobel K, Exner UE, Stumpe KD, Hany TF, 
Bode B, Mende K, Veit-Haibach P, von Schul-
thess GK and Hodler J. The additional value of 
CT images interpretation in the differential di-
agnosis of benign vs. malignant primary bone 
lesions with 18F-FDG-PET/CT. Eur J Nucl Med 
Mol Imaging 2008; 35: 2000-2008.

[18] Coleman R, Body JJ, Aapro M, Hadji P and 
Herrstedt J. Bone health in cancer patients: 
ESMO Clinical Practice Guidelines. Ann Oncol 
2014; 25 Suppl 3: iii124-iii137.

[19] von Meyenfeldt EM, Siebenga J, van der Pol 
HA, Schreurs WM and Hulsewe KW. Radionu-
clide-guided biopsy of bone lesions in cancer 
patients; a reliable, well-tolerated technique. 
Eur J Surg Oncol 2014; 40: 193-196.

[20] Bartley J, Munroe SM and Ward RA. Fibrous 
dysplasia in the calcaneus. Foot Ankle Spec 
2017; 10: 72-74.


