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Abstract
BACKGROUND 
Fibrous dysplasia associated with aneurysmal bone cyst (ABC)-like changes in the 
right proximal femur has a low incidence. It is considered more difficult to make 
early diagnosis than for single fibrous dysplasia.

CASE SUMMARY 
A 14-year-old woman was admitted because of persistent pain in the right hip and 
abnormal gait over the previous 2 mo. She had no history of present or past 
illness. Preoperative photography, enhanced computed tomography, and 
magnetic resonance imaging showed ground-glass appearance with cortical 
scalloping and expansion of the right proximal femur and femoral neck. 
Pathological examination by preoperative puncture biopsy revealed fibrous 
dysplasia of the right proximal femur. The patient was diagnosed with fibrous 
dysplasia based on medical history, physical examination, and results of 
laboratory, imaging and pathological examinations. According to final patho-
logical examination, the patient was diagnosed with fibrous dysplasia of the right 
proximal femur associated with ABC. Curettage and allograft along with fixation 
of compression screws was performed for fibrous dysplasia associated with ABC-
like changes. No obvious allograft absorption, loosening of fixation, or secondary 
fracture were observed during 6-months’ follow-up with re-examination by plain 
radiography and computed tomography. Fibrous dysplasia associated with ABC-
like changes in the right proximal femur has a low incidence and early diagnosis 
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is considered more difficult than for single fibrous dysplasia.

CONCLUSION 
We report a cases of fibrous dysplasia associated with ABC-like changes in the right proximal femur treated with 
curettage and allograft along with hip compression screws.
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Core Tip: The incidence of fibrous dysplasia associated with aneurysmal bone cyst-like changes in the right proximal femur 
is low. It is considered more difficult to make early diagnosis than for single fibrous dysplasia. For fibrous dysplasia, 
curettage and allograft combined with internal fixation are the gold-standard treatments. The therapeutic options for 
aneurysmal bone cyst (ABC) include curettage with or without adjuncts, bone grafting or bone substitutes, image-guided 
sclerotherapy with various sclerosing agents, and monoclonal antibodies. We here report a case of fibrous dysplasia 
associated with ABC-like changes in the right proximal femur treated with curettage and allograft along with hip 
compression screws.
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INTRODUCTION
Fibrous dysplasia is a mosaic disease of bone, with bone replaced by fibro-osseous tissue or irregular trabeculae of woven 
bone intermixed with mature collagenous tissue[1]. Surgery for fibrous dysplasia of the femoral neck consists of 
autogenous cancellous bone graft with or without allograft, fibular graft and fixation with hip compression screws, in 
addition to autogenous cancellous bone and allograft[2]. Aneurysmal bone cyst (ABC) is a true neoplasm with features of 
a benign but locally aggressive lesion that predominantly affects children and young adults, and it accounts for approx-
imately 70% of cases. The therapeutic options for ABC include curettage with or without adjuncts, bone grafting or bone 
substitution, image-guided sclerotherapy with various sclerosing agents, and monoclonal antibodies. ABC-like changes 
associated with other bone neoplasms or secondary ABC accounts for the remaining 30% of cases[3]. Here, we report a 
rare case of fibrous dysplasia of the right proximal femur associated with ABC-like changes.

CASE PRESENTATION
Chief complaints
A young female patient aged 14 years complained of persistent pain in the right hip and abnormal gait during the 
previous 2 mo, but without any symptoms in her limbs or trunk, such as, numbness, fatigue or lameness.

History of present illness
The patient had no history of present or past illness.

History of past illness
No history of personal and family illness.

Personal and family history
The patient had no history of present or past illness, and no history of personal and family illness.

Physical examination
Physical examination indicated that the right hip had pressing and tenderness pain. Sensation test, strengthening test, 
and tendon reflex test were normal in both lower limbs. No pathological signs were observed upon physical examination. 
Visual analog scale score was 4 points.

Laboratory examinations
Laboratory examinations were normal.
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Imaging examinations
Preoperative photography, enhanced computed tomography (CT), and magnetic resonance imaging (MRI) showed 
ground-glass” appearance with cortical scalloping and expansion of the right proximal femur and femoral neck 
(Figure 1). No pathological fracture of the lesion site or classic shepherd crook deformity of the right proximal femur was 
observed.

FINAL DIAGNOSIS
Pathological examination by preoperative puncture biopsy revealed fibrous dysplasia of the right proximal femur 
(Figure 2). The patient was diagnosed with fibrous dysplasia based on medical history, physical examination, and 
laboratory tests, imaging, and pathological examination. The patient was later diagnosed with fibrous dysplasia of the 
right proximal femur associated with ABC.

TREATMENT
According to multidisciplinary expert consultation and professional discussion based on enhanced CT, MRI and primary 
pathological examination, the primary diagnosis and treatment methods were recommended to the patient. After 
communication with the patient, curettage and allograft, along with fixation with hip compression screws, were 
performed. The patient was placed in a supine position and a right straight lateral incision was made to expose the 
femoral neck, trochanter, and proximal femur. The femur was reached posteriorly from the vastus lateralis. A Kirschner 
wire was introduced in the fibrous dysplasia lesion under guidance of a C-arm by passing it through the lateral cortical 
bone from the center to the proximal border of the lesion. The drill and reamer were alternately used to create a tunnel for 
curettage of the defect. The local cortical bone at the surgical site was retained. The patient then underwent operation 
with curage of bone tumor tissue. Sterilized water was used to clean the cavity of the lesion. Under fluoroscopy, allograft 
and locking compression plate and hip screws were performed. An additional allogenic cancellous and cortical bone was 
inserted into the lesion to ensure adequate bone graft. The patient was encouraged to complete postoperative functional 
exercises in bed. After 1 mo, she was gradually mobilized using two crutches and partial weight-bearing. A gradual 
increase in weight-bearing was allowed after 6 wk based on evaluation by plain radiography that showed consolidation 
of the fixation and graft. Postoperative routine pathological examination revealed fibrous dysplasia associated with ABC-
like changes of the right proximal femur (Figure 3).

OUTCOME AND FOLLOW-UP
After 6-months’ follow-up, the visual analog scale score was 1. Re-examination by plain radiography and CT showed no 
significant recurrence anywhere in the surgical site. No obvious allograft absorption or any loosening of fixation or 
secondary fracture were observed (Figure 4).

DISCUSSION
We reported a case of surgery for fibrous dysplasia of the right proximal femur associated with ABC. As a rare benign 
bone disease, fibrous dysplasia is usually caused by postzygotic, activating mutation of the GNAS gene[4]. In fibrous 
dysplasia, healthy bone is replaced by fibrous tissue produced by poor differentiation of osteoblasts, osteoclast activation, 
and local increase in bone turnover[5]. ABC is a true neoplasm that is neither an aneurysm nor a cyst[6]. As a benign 
pseudotumour-like lesions, ABC are composed of several expansive cystic compartments filled with blood derivatives, 
with few endothelial elements. The previous study has showed that in ABC there is a rearrangement of chromosomal 
bands 16q22 and 17p13, showing a deregulated expression of the USP6 genes[7]. They most commonly occur as primary 
lesions, and are very uncommon secondary to fibrous dyspepsia (FD). The above two bone diseases often affect children 
and young adults. There are no reports of fibrous dysplasia associated with ABC in young adults, although some studies 
have reported ABC-like changes associated with other bone neoplasms[3]. However, analogous clinical manifestations 
such as insidious onset of pain, deformities, and increased risk of fractures, may cause missed diagnosis and misdiagnosis 
of these, especially, as a concomitant disease for fibrous dysplasia or ABC. According to the 2020 World Health 
Organization classification of tumors of bone, there has been a shift in nomenclature, with the terms “ABC” and “ABC-
like changes” replacing “primary ABC” and “secondary ABC”[8]. Benign tumors associated with aneurysmal changes 
reminiscent of ABC include chondroblastoma, fibrous dysplasia, giant cell tumor, osteoblastoma, and nonossifying 
fibroma[9]. The most common tumors associated with ABC-like changes are giant cell tumor and chondroblastoma[3,9]. 
Our case was diagnosed as fibrous dysplasia based on primary pathological results associated with medical history, 
physical and laboratory examination, and imaging. The patient was finally diagnosed with fibrous dysplasia of the right 
proximal femur associated with ABC-like changes.
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Figure 1 Preoperative radiographic images of fibrous dysplasia associated with aneurysmal-bone-cyst-like changes. A: Preoperative 
anteroposterior X-ray showed ground-glass appearance with cortical scalloping and expansion of the right proximal femur and femoral neck; B and C: Preoperative 
computed tomography (CT). Axial CT showed multiseptated proximal femur lesion with a cyst in the right proximal femur and femoral neck (orange asterisk); D-F: 
Preoperative magnetic resonance imaging (MRI). Coronal and sagittal fat-suppressed, contrast-enhanced T1-weighted MRI of the right proximal femur and femoral 
showed multiseptated proximal femoral lesion with a dominant cystic cavity without any adjacent soft-tissue edema (black asterisk). Axial fat-suppressed, contrast-
enhanced T2-weighted MRI and a sagittal fat-suppressed, contrast-enhanced T1-weighted MRI showed multiseptated proximal femoral lesion with fluid-fluid levels 
(orange arrows).

Figure 2 Pathological examination result the lesion based on preoperative puncture biopsy. A and B: Hematoxylin and eosin staining, 
magnification 40’: lesions filled with irregular trabecular bone (black asterisk) and hyperplastic fibrous tissue (black arrow), with woven bone formation (yellow arrow).
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Figure 3 Postoperative pathological examination of the right proximal femur. A and B: Hematoxylin and eosin staining, magnification 40’: Solid areas 
and cystic spaces (@) filled with blood (white arrow), with cellular septa (orange arrow), and hyperplastic fibrous cells (orange asterisk).

Figure 4 Radiographic images of fibrous dysplasia associated with aneurysmal-bone-cyst-like changes during follow-up. A: Curettage and 
allograft associated with fixation with hip compression screws were performed; B and C: No obvious allograft absorption or any loosening of fixation or secondary 
fracture were observed after 3 mo, based on preoperative anteroposterior X-ray images; D-F: After 6 mo, bone fusion was observed based on computed tomography 
3D assessment.

With regard to therapy of fibrous dysplasia or ABC, curettage and bone grafting, with or without internal fixation, 
have been the mainstay for symptomatic and even asymptomatic lesions of fibrous dysplasia. In the literature reviewed 
with simultaneous presentation of FD and ABC. At present, the use of cancellous or cortical bone graft in addition to 
corrective osteotomy is still controversial[10]. The traditional therapeutic options for ABC have been intralesional 
curettage with or without bone grafting. At present, adjuncts including liquid nitrogen, phenol, argon laser, bone grafting 
or bone substitution, and sclerotherapy are used to enhance therapeutic efficacy. Our case was treated with curettage and 
allograft, associated with fixation with hip compression screws. Osteotomy and stabilization with a peripheral plate are 
usually used for isolated coxa vara, but multiple osteotomies and stabilization by cericodiaphyseal intramedullary nailing 
are used for treatment of isolated shepherd’s crook deformity in patients with fibrous dysplasia. Two-stage surgery is 
used for coxa vara associated with shepherd’s crook deformity[10].
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CONCLUSION
Fibrous dysplasia associated with ABC-like changes in the proximal femur is rare and accurate diagnosis is important. 
The allograft and locking compression plate and hip screws are suitable therapeutic methods. After treatment, active 
follow-up and regular reviews should be also carried out.
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