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INTRODUCTION 

Fibrous dysplasia (FD) is a condition characterized by the 

presence of fibro-osseous tissue in the bone leading to 

widening and thinning of its cortex.1 It begins in childhood 

and progress beyond puberty in to adulthood. It accounts 

for 5-7% of clinical benign tumors.2-4  According to its 

clinical characteristics, FD is divided into 4 types: 

monostotic type, polyostotic type, McCune-Albright 

syndrome and Mazabraud syndrome.5 McCune-Albright 

syndrome is fibrous dysplasia in association with distinct 

cafe´ -au-lait skin spots with a jagged (coast-of-Maine) 

border, and/or in association with a number of 

hyperfunctioning endocrinopathies (including precocious 

puberty, hyperthyroidism, growth hormone excess, 

rickets/osteomalacia, and others) and Mazabraud 

syndrome is fibrous dysplasia in association with 

intramuscular myxomas.6-9 In general, the mean age of 

patients with monostotic FD presenting with clinical 

symptoms is 15 years old, and the mean age of patients 

with polyostotic FD is 30 years old.2 Common invasive 

skel¬etal sites include the long bones, ribs, maxillofacial 

skeleton and pelvis. The proximal femur is the most 

commonly affected site and its main symptoms include 
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Background: Fibrous dysplasia is a rare benign intramedullary fibro-osseous lesion. Surgical management is usually 

indicated in pathological fractures, symptomatic patients due to pain and due to deformity. The aim of this study was 

to summarize the functional results and to investigate surgical treatment methods by conducting a retrospective study 

of patients with fibrous dysplasia (FD) in the proximal femur. 

Methods: This study is a retrospective study using patient’s medical records, including analysis of 14 patients with 

fibrous dysplasia of proximal femur treated at Nizams Institute of Medical Sciences. The primary outcome was success 

of the procedure according to the Musculoskeletal tumour society score (MSTS). Secondary outcomes, which were 

assessed at one year and at the end of follow up in terms of revision free survival and change in femoral neck-shaft 

angle over time.  

Results: Analysis of data showed that revision-free survival was 85% after a median follow-up of 2 years. Revision 

was necessary in one patient for structural failure due to a fracture distal to Dynamic hip screw and other patient due to 

progressive deformity after being operated with broad DCP. At the end of follow-up 85% of all patients had good 

walking ability and all patient were pain free.  

Conclusions: Symptomatic fibrous dysplasia involving proximal femur needs to be operated to relieve pain due to 

biomechanical instability, to prevent and treat pathological fractures and to correct deformities. 
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pain, deformity and lameness which seriously influence 

the functioning of affected limbs.10 Surgical management 

of fibrous dysplasia of proximal femur is challenging 

because of the high load of mechanical forces acting at this 

skeletal site, Severe deformity, Pathological fractures and 

high chances of recurrence. Aim of the study is to study 

the functional results of surgical management of fibrous 

dysplasia of proximal femur using outcome indicators as: 

revised musculoskeletal tumour score (MSTS), evision-

free survival, change in femoral neck-shaft angle over 

time.  

METHODS 

This is a retrospective study using patient’s medical 

records, including analysis of 14 patients with fibrous 

dysplasia of proximal femur operated at Nizams Institute 

of Medical Sciences between May 2017 and March 2020. 

Inclusion criteria was: age between 10 years to 50 years, 

fibrous dysplasia of proximal femur: associated with pain, 

associated pathological fracture, associated with 

progressive deformity.  

Exclusion criteria was: fibrous dysplasia affecting other 

bones except proximal femur, fibrous dysplasia of 

proximal femur treated conservatively, other bone tumours 

affecting proximal femur. 

In all the patients, lesion is approached by lateral approach 

to hip, an Antero-lateral Bone window is made and 

intramedullary gravel-like lesion tissues were removed 

and sent for frozen. If the medial femoral calcar is 

destroyed by the disease, fibular graft harvested from 

ipsilateral leg was grafted at the femoral neck. Internal 

fixation done with Dynamic Hip Screw, Proximal femur 

nail or broad DCP. For patients with an open 

osteoepiphyseal line- damage to the epiphyseal line should 

be avoided. Plate should bypass the lesion and adequate 

number of screws should be placed in normal bone. 

In the study, we have used DHS with fibular grafting in 6 

cases, DHS alone in 3 cases, broad DCP in 2 cases and 

intramedullary nailing in 3 cases. A uniform postoperative 

rehabilitation protocol was employed for every patient. 

Partial weight bearing with walker support started 12 

weeks after surgery. Complete weight bearing allowed at 

4 months after surgery. In addition, postoperative follow-

up and X-ray examination were conducted regularly every 

3 months. All the patients are followed up for atleast 1 

year. 

The primary outcome was success of the procedure 

according to the revised Musculoskeletal Tumour Society 

(MSTS) functional score. Secondary outcomes, which 

were assessed at one year and at the end of follow-up 

included: revision free survival rate and change in femoral 

neck-shaft angle over time. Musculoskeletal Tumour 

Society (MSTS) functional score system measures 

outcomes in six categories, including pain, function, and 

emotional acceptance for all patients; use of walking aids, 

walking ability, and gait. Each parameter is scored 0 to 5 

and combined for a possible total score of 30. A score of 

23 or greater is considered an excellent result; a score of 

15 to 22 points, a good result; a score of 8 to 14 points, a 

fair result; and a score less than 8, a poor result.  

RESULTS 

Among the 14 cases, 7 patients were males and 7 were 

female patients. Mean age of all patients is 20years. 11 

cases were monostotic type and 3 cases were polyostotic 

type. 2 cases were accompanied by shepherd's crook 

deformity. 

 

Figure 1: Presentation of fibrous dysplasia in 

proximal femur. 

 

Figure 2: Functional outcome (MSTS score) at 1 year 

after surgery. 

Out of 14 patients, 5 patients presented with hip pain, 7 

patients presented with pathological fracture and 2 patients 

presented with shepherd crook deformity (Figure 1). All 

patients were followed up for 1 year. Prior to surgery only 

3 of the 14 patients had a good function (walking a normal 

distance unaided and without complaints), 6 had moderate 

function (able to walk for a small distance) and 5 could 

only mobilize with the help of crutch. One year 

postoperatively 8 patients had excellent function, 3 

patients had good function, 1 patient had fair function and 
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2 patients had poor function (Figure 2). Mean MSTS score 

in the study was 21.6.  

 

Figure 3: Radiograph of 34 years male patient with 

fibrous dysplasia of left femur neck. 

 

Figure 4: Histopathology showed dense fibrous 

stroma with irregular bony trabeculae with no 

osteoblastic rimming. 

 

Figure 5: MRI of the patient. 

One patient needed revision surgery 6 months after initial 

surgery due to structural failure of the implant (peri-

implant fracture) operated with corrective osteotomy and 

IL-Nailing. One case operated with broad DCP showed 

increasing deformity and progressed to shepherd crook 

deformity which was reoperated with implant removal and 

corrective osteotomy and intramedullary nailing. 

Revision-free survival was thus 85% for the whole cohort 

after 1 year.  

Average neck shaft angle was increased from a 

preoperative 114 (92–130) to a postoperative 120.5 (100–

130). FNSA did not significantly further change one year 

after surgery. 

 

Figure 6: 18 months postoperative radiograph 

following curettage and fibular grafting and internal 

fixation with DHS. 

 

Figure 7: Clinical photos of same patients at 18 

months postoperative showing good functional 

outcome. 

Complications 

None of the 14 patients had neurovascular complications, 

complications related to the osteosynthesis or post-

operative infections. There is no reccurrence of the disease 

or postoperative infection in any of our cases in 1 year 

follow up. One patient operated with DHS needed revision 

surgery 6 months after initial surgery due to structural 

failure of the implant (peri-implant fracture) operated with 

intramedullary nailing. One case operated with broad DCP 

showed increasing deformity and progressed to shepherd 

crook deformity which was reoperated with implant 

removal and corrective osteotomy and intramedullary 

nailing at our institute. 
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DISCUSSION 

FD of bone is characterized by the presence of fibro-

osseous tissue in the bone with cortical widening and 

thinning.2,11 FD of proximal femur has a wide spectrum of 

clinical presentations, ranging from hip pain, limping due 

to deformity, or may present as a pathologic fracture.2,12,13 

In our study of 14 patients with Fibrous dysplasia of 

proximal femur, 7 were male and 7 female, similarly Tong 

et al, reviewed 15 patients, of which 9 were male and 6 

female, and also in Kushare et al1, who reviewed 23 

patients, of which, 14 were male and 9 female.14 In our 

study, the mean age of the patients was 20 years, which 

was slightly lower than that of the patients in Tong et al14 

(mean age of patients was 25 years) and Majoor et al (mean 

age of patients was 23 years).15 

The mean MSTS score in our study was 21.6 compared to 

27.6 in the study conducted by Ebeid et al. This difference 

is due to 3 polyostotic fibrous dysplasia cases in the study 

which have preoperatively poor function due to multiple 

bones involves bilaterally and also 2 cases has to undergo 

surgery twice due complication (refracture in one case and 

progressive deformity in other case.  

Average neck shaft angle was increased from a 

preoperative 114 (92–130) to a postoperative 120.5 (100–

130) where as average FNSA was corrected from 89°±20 

to 118°±13 in the study conducted by Major et al.15 

Revision-free survival was 85% for whole cohort 

compared to 97% in the study conducted by major et al at 

the end of 1 year. 

The main problem in FD is the resultant weak bone that 

becomes so evident in the proximal femoral location. So, 

the treatment is always directed to augment or restore the 

strength and integrity of bone.2,16 The goal of surgery in 

FD of proximal femur is to eliminate the symptoms 

resulted from repeated fissures or fractures caused by the 

lesion, to correct the deformity if present, and to prevent 

future morbidities such as pathologic fractures or 

deformities.16 Some authors believe that restoring the 

integrity of bone requires grafting.14,15 However, we have 

done fibular grafting only in cases where medial calcar was 

destroyed by the disease and done only internal fixation 

where calcar is intact. 

In general, there is a fracture risk following lesion 

curettage and the initial structural support role may be 

obtained by fibular grafting at the defect site following 

proximal femur lesion curettage. However, the bone graft 

will lose its structural strength as the bone bonding process 

progresses. The additional application of internal fixation 

may provide a strong mechanical support for the 

reconstructed defect bone to obtain early stability, which 

facilitates maintenance of gravity line of lower limb and 

the early ambulation of patients (without load or with 

partial load). There are numerous optional internal fixation 

methods.17,18 For patients with an open osteoepiphyseal 

line, the internal fixation of the anatomical plate was 

conducted in such a way as to avoid damaging the 

epiphyseal line. 

In our case series, we have used DHS with fibular grafting 

in 6 cases, DHS alone in 3 cases, broad DCP in 2 cases and 

intramedullary nailing in 3 cases. In one case with 

shepherd crook deformity, proximal and distal realignment 

osteotomy done and proximal femur nailing was done. 

One patient operated with DHS needed revision surgery 6 

months after initial surgery due to structural failure of the 

implant (peri-implant fracture) operated with 

intramedullary nailing. 

In Nakashima et al and Onodaet al, intralesional curettage 

and bone grafting was the treatment option.19,20 Majoor et 

al performed cortical strut allografting for impending or 

actual proximal femoral fractures in 30 patients with FD.15 

In Tong et al, 15 patients were treated by internal fixation 

with DHS and anatomic plates following curettage and 

bone grafting with valgus osteotomy in shepherd’s crook 

deformity.  

In Nishida et al eight patients with proximal femoral FD 

were treated with fibular strut grafting and compression 

hip screw fixation.22 Jung et al treated eight patients with 

shepherd’s crook deformity by multiple osteotomies and 

IM nailing. However, in our study, we have used fibular 

grafting in 6 cases with medial calcar deficiency. 

Limitation of the study 

This is being retrospective study, we do not have 

preoperative hip functional scores of the patients and the 

follow up is also 1 year, which may not be sufficient to 

interpret long-term results. These two are the limitations of 

the study. 

CONCLUSION 

Symptomatic fibrous dysplasia involving proximal femur 

needs to be operated to relieve pain due to biomechanical 

instability, to prevent and treat pathological fractures and 

to correct deformities. Internal fixation with Dynamic hip 

screw or cephalomedullary nail supplemented with fibular 

strut graft significantly improves functional outcome 

decreases pain and maintains neck shaft angle and was 

associated with lower revision rate. 
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