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Introduction and importance: Limb length discrepancy can be occurred as residual problems after bone cyst
treatment. Distraction osteogenesis is one of surgical option to treat this problem.

Case presentation: A male 27 years old came with 3 cm residual lower limb discrepancy after treatment of femoral
aneurismal bone cyst (ABC). Distraction osteogenesis has been successfully performed to treat this case at the site
of previously cystic bone lesion.

Conclusion: Good quality of callus could be expected at the site of distraction osteogenesis that previously a cystic

bone lesion.

1. Introduction

Benign bone cyst is one of common problem occurred in lower ex-
tremity bone [1,2]. Several techniques have been described to treat this
problem [2,3]. Despite good bone healing after fixation, some residual
problem happened to the patients. One of them is limb length discrep-
ancy (LLD) [4]. This problem can be significantly altered clinical func-
tion if it is occurred on lower extremity. We report a case of successful
distraction osteogenesis at the site of previously cystic bone lesion of
femur to treat lower limb length discrepancy. Written informed consent
is performed prior to this publication. The work has been reported in line
with the SCARE criteria [5].

2. Case presentation

We reported a case of male 27 years old with chief complain of
limping gait due to lower limb length discrepancy (LLD). He had history
of pathologic fracture of right femur due to Aneurismal bone cyst (ABC)
and treated with internal fixation and bone grafting at 1.5 year before.
No complication occurred after the previous internal fixation surgery
(Fig. 1A, B). The patient has been able to perform full weight-bearing
walking without assistive device.

Physical examination of the right femur revealed an operation scar at
lateral site of the femur region with no sign of infection. There was a full
range of movement (ROM) of the right hip and knee joint. No

abnormality on contralateral side of lower leg. Lower leg length mea-
surement showed a 3 cm LLD. The patient wanted to have an equal
length of his lower leg. Patient has no other complications, drugs allergy,
or adverse reactions related to prior surgery. After informed consent
regarding the surgical procedure and possible complication, distraction
osteogenesis was planned to the patient.

Surgery performed under spinal anesthesia in supine position
without torniquet. Surgery was performed by two surgeons (MI and AS).
Incision was performed through previous incision with meticulous
bleeding control. First, removal of the previous implant was performed.
Distraction osteogenesis of the femur performed with the use of 40 cm
monorail fixator (® B-fix, Aike, Shanghai Medical Instrument, China).
Osteotomy site for bone lengthening was performed at the distal part of
the previous cystic bone lesion (Fig. 2 A, B, C).

Postoperative management was given include cephalosporin anti-
biotic and pain control with ketorolac injection. Standard rehabilitation
protocol was performed to the patients. Patient was allowed for early
ROM exercise and non-weight bearing mobilization with crutch.
Distraction osteogenesis was started at day 10th after surgery with 1 mm
lengthening per-day. Post-Operative follow-up was performed at 2
weeks, 1 month, and every 1 months thereafter. During the follow-up,
equal leg length was obtained at 1.5 month post-operatively. At 11
months post-operative the new bone formation has been remodeled with
good bone quality and the patient could perform full-weight bearing
walking without assistive device (Fig. 3 A, B). The patient experienced
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Fig. 2. A. Monorail Fixator, B. Inmediate Post-operative radiograph after monorail application, C. After 2 weeks of bone lengthening.

knee joint stiffness post-operatively with 0-70° of flexion. At 1 year post-
operatively, removal of the prosthesis in combination with surgical
release were performed to increase the knee joint motion (Fig. 3 C, D).
The final follow-up (3 years) examination the patients has full range of
knee joint movement and satisfactory clinical outcome and no subjective
complain.

3. Discussion

Several factors could affect the quality of bone regeneration in
distraction osteogenesis. Local tissue factors such as the presence of
bone pathology, previous internal fixation and soft tissue quality can
alter bone regeneration in distraction osteogenesis [6,7]. Therefore, the
presence of previous bone cyst in our recent case may also possible to
affect callus formation during distraction osteogenesis. Furthermore, the
presence of previous plate-screw internal fixation which needed removal
off course may damage the soft tissue and vascularization to the bone. In
our recent case, previous bony cyst site was located at the meta-

diaphyseal junction of the distal femur. We perform osteotomy for the
distraction site at the most distal part of the previous cyst near the
metaphyseal area of distal femur to increase the chance of new bone
formation.

Hamanishi et al. reported several types of calluses in distraction
osteogenesis include: external, straight, attenuated, opposite, pillar, and
agenetic [7]. In our recent case, it was found that the callus is the
external type. The external type of callus was the best type of callus in
distraction osteogenesis which the dimension of the callus is beyond the
size of previous bone diameter (Fig. 3B, C). We also found that the
remodeling process resulted a higher bone density compared the pre-
vious condition prior to distraction process. This case showed that good
bone formation can be expected at the site of previous bone cyst.

Several previous literatures presented distraction osteogenesis in
bone cyst cases. Verdiyev et al. in a 30 years review reported a total 25
cases of bone cyst (20 uni-cameral and 5 ABCs) which treated with
distraction osteogenesis [1]. Among them, complete bone healing was
found in 15 cases, nine case had residual bone lucency, and one case had
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Fig. 3. A. At 1 month of bone lengthening, B. At 11 months after surgery, C. After removal of monorail fixator, D and E. Clinical picture at final follow-up (3 year).

poor outcome due to recurrency of the cyst. Another report by Acan
et al., they reported a case of pediatric humerus aneurismal bone cyst
which treated with intra-medullary bone lengthening [8]. They suc-
cessfully perform 5 cm lengthening of the humeral bone.
4. Conclusion

Distraction osteogenesis is an effective procedure to manage residual
problem after cystic bone lesion. Good quality of callus could be ex-
pected at the site of distraction osteogenesis that previously a cystic
bone lesion.
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