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ABSTRACT

Fibrous dysplasia is a condition in which normal skeletal bone changes into fibroblastic
stroma and immature bone.  We report our experience of a unilateral external fixator
applied for the treatment of polyostotic fibrous dysplasia arising in the elbow.
The patient was a 38 year-old man.  His main complaint was left elbow pain and a
mass, which increased in size.  The histological diagnosis from the needle biopsy was
fibrous dysplasia.  An articulated unilateral external fixator was used for immobiliza-
tion.  The lesions in the left distal humerus and proximal ulna were curetted and can-
cellous bone was packed into the cavity.  An external fixator (Elbow Fixator, Orthofix
Inc., McKinney, USA) was applied from the proximal humeral shaft to the distal ulnar
shaft for postoperative tentative immobilization and preservation of the affected elbow
joint movement. 

At two years after the operation, the range of motion of the affected elbow was 90
degrees in flexion and -35 degrees in extension.  The range of motion in pronation and
supination of the left forearm was normal.  No evidence of recurrence was noted at two
years after surgery.  The merits of using an external fixator were: an earlier start of
range of motion exercises, and a decrease in the risk of tumor dissemination.

INTRODUCTION

Fibrous dysplasia is a condition in which normal skeletal bone changes into fibrob-
lastic stroma and immature bone.  The operative indication for fibrous dysplasia is
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impending fracture or severe pain.  Tumor curettage and bone grafting is usually
performed for the treatment of fibrous dysplasia.  Reconstruction after massive
curettage of a lesion is very demanding.  There have been few reports about the sur-
gical treatment for massive osteolysis and multiple bone involvement by fibrous
dysplasia in the elbow.  We report our experience of a unilateral external fixator
applied for the treatment of polyostotic fibrous dysplasia arising in the left elbow
involving both the distal humerus and proximal ulna.

CASE 

The patient was a 38 year-old man. His main complaint was left elbow pain.  There was
no evidence of McCune-Albright syndrome. He felt pain in the elbow already at age 30
when he lifted heavy objects. His left elbow mass gradually increased in size.

On initial physical examination, a 5cm x 4cm sized, hard bony mass was observed in
the left upper arm lateral epicondyle. The range of motion of the left elbow was 90
degrees in flexion and -30 degrees in extension. Pronation and supination were not
restricted.  Plain radiography demonstrated an 8.0 x 6.5cm sized radiolucent lesion with a
ground grass appearance and marginal sclerosis in the left humeral condyle.  Similarly, a
6.5 x 2.0cm sized radiolucent lesion in the left proximal ulna and a 2.0 x 1.0cm sized in
the left proximal radius were observed (Fig.1). Computed tomography (CT) (Toshiba
Medical Systems Co., Ltd., Tokyo, Japan) showed osteolytic lesions in the left distal
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Fig. 1. Histological findings of the needle biopsy.  A spindle cell fibrous tissue background and woven
bone with a “Chinese characters” pattern were observed microscopically. 



humerus. Magnetic resonance imaging (MRI) (GE Yokogawa Medical Systems, Ltd.,
Tokyo, Japan) showed a cystic change of the distal humerus.  The distal humeral bone
cortex was extremely thin and the cancellous bone changed into lobulus images on
T2WI. Secondary aneurismal bone cyst (ABC) changes were suspected. Skeletal scintig-
raphy revealed high uptake lesions not only in the elbow but also in the left long finger
from the metacarpal bone to the distal phalange.  The histological diagnosis was fibrous
dysplasia with secondary ABC (Fig.2). Operative treatment was chosen because of the
enlargement of the tumor size and the high risk of pathological fractures of the humerus
and/or ulna.

An articulated unilateral external fixator (Elbow Fixator, Orthofix Inc., McKinney,
USA) was used to preserve the elbow joint function, since internal fixation may lead to
tumor dissemination, and post-operative cast fixation can cause joint contracture. At first,
we checked the center of the rotation axis of the elbow joint on anteroposterior view and
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Fig. 2. Plain radiographs of the left elbow. Radiographs showed a ground glass appearance and margi-
nal sclerosis. (a: anterior view; b: lateral view)



lateral view using an image intensifier. The lateral aspect of the humerus was exposed by
blunt dissection in order to prevent damage to the radial nerve.  The external fixator was
fixed to the humeral normal bone shaft with three screws, kept away from the tumor
lesion, as was the ulnar shaft.  The lesions were curetted and cancellous bone from the ili-
um was packed into the cavity.  The external fixator was applied.  The external fixator’s
humeral and ulnar long axis crossed each other at the mechanical axis of the elbow joint.
Finally, the ball-joints of the fixator were tightened with a wrench (Fig.3).

Postoperatively, range of motion exercises started two weeks after surgery, the external
fixator was removed after six weeks, and the screws after two months.  No evidence of
recurrence was noted two years after surgery.  The range of motion of the affected part of
the left elbow was 90 degrees in flexion and -35 degrees in extension.  The range of
motion in pronation and supination of the left forearm was normal.  

2a 2b
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Fig. 3. Post operative plain radiographs of the left elbow.  An external fixator was used for postoperative
fixation (a: anterior oblique view; b: lateral view).



DISCUSSION

In fibrous dysplasia the bone matrices change into fibrous tissue or woven bone, and
the strength of the bone is weaker than normal.  The predominant complaint of fibrous
dysplasia is local pain or deformities.  Additionally, pathological fractures are not rare
in patients with fibrous dysplasia (1,2).  When the bone does not appear likely to frac-
ture, conservative therapy is chosen for this disease (3-5).  In most cases of pathologi-
cal or impending fracture, surgical treatment is chosen (6-8).  The surgical treatment is
usually curettage and bone grafting.

An external fixator is sometimes employed for the treatment of bone tumors.  The
indication for its use includes pathological fractures due to bone tumors, and distraction
osteogenesis for bone defects after resection or bone grafting.  In addition, external fix-
ation is sometimes used after primary oncological surgery, for the treatment of asym-
metry (bone lengthening), pseudoarthrosis, infection, correction of angular deformity,
and rescue surgery for knee prosthesis that has succumbed to bone reabsorption (9).
For distraction oeteogenesis, the Ilizalov method of external fixation is frequently used
in the management of bone tumors (10,11). 

We employed a hinged type of external fixation to preserve the elbow joint function.
The Orthofix Elbow Fixator, an articulated unilateral external fixation device employed
between the humerus and ulna, is designed to permit controlled movement around the
center of rotation of the elbow joint.  It allows immediate pronation and supination and
early flexion and extension of the forearm, thus preventing post-operative stiffness.

As far as we know, there are few reports on the use of an external fixator for tumors in
the elbow.  In trauma cases, external fixation is used for fracture dislocations or complex
elbow injuries (12,13), although the number of patients treated with an external fixator is
small.  This is because the indication for external fixation is limited to cases where con-
ventional techniques have failed or could not be applied (12).  A hinged type of external
fixator is more suitable for such cases because of the minimal surgical intervention and
earlier postoperative joint mobilization compared to the rigid type.  Even with vigorous
curettage followed by bone grafting, the affected elbow joint movements can be moder-
ately preserved, and pronation and supination are not restricted. 

In the present case, tumor lesions existed in the distal humerus, proximal ulna and
proximal radius around the left elbow joint.  Remarkably, the distal humeral bone cor-
tex was extremely thin and fragile.  Surgery was indicated because of the potential high
risk of pathological fracture in the left humerus and/or ulna.  At the operation, the
elbow was judged not to be strong enough to hold the bone postoperatively after curet-
tage and bone grafting.  We used external fixation for the postoperative temporal fixa-
tion (14) and obtained good functional results.  The merits of using an external fixation
were an earlier start of the range of motion exercises than with cast fixation and a
decreased risk of tumor dissemination.  The demerits were the inconvenience in daily
life and the possibility of pin infection.
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