
Masquelet technique has been well described in upper limb but it can be used judiciously in lower limb, especially foot to reconstruct the defect, 
restore the length, minimize implant left in situ, and achieve complete functional recovery for the patient.
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Introduction: The literature regarding reconstruction of foot bone defects is limited. The reconstruction of diaphyseal bone defects is 
technically challenging and is often associated with poor outcomes. Associated osteomyelitis adversely affects the healing rates following a 
reconstruction procedure.
Case Report: We report a case of a 62-year-old male with lytic lesion involving the head of first metatarsal and proximal part of proximal phalanx 
following osteomyelitis treated with a two-stage reconstruction utilizing a modification of Masquelet's-induced membrane technique. A follow-
up at 24 months post-surgery revealed a fully incorporated fibular graft with satisfactory functional outcomes.
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Conclusion: This two-stage modification of Masquelet technique provided an effective method to reconstruct the defect and restoration of the 
metatarsal length using minimal hardware to achieve a good functional recovery of the patient.

Abstract

Case Report

We report a case of a 62-year-old male who presented with pain 
in the left foot for 5 months. There was no history of trauma. He 
had an unremarkable medical and family history. Clinical 
examination revealed mild diffuse swelling of the region with 

Introduction

The literature regarding reconstruction of foot bone defects is 
limited. The purpose of this study is to present a case report 
with an extensive bone defect of the first metatarsal bone 
following osteomyelitis which was treated with a two-stage 
reconstruction utilizing a modification of Masquelet’s-induced 
membrane technique.

Case Report

The reconstruction of diaphyseal bone defects is a technically 
demanding procedure which is often associated with 
complications. Defects <2 cm and up to 4 cm can be treated with 
autogenous bone grafting [1]. For defects greater than 5 cm, a 
vascularized fibula autograft and the Ilizarov bone transfer 
techniques are commonly used, but they are associated with 
several disadvantages. When the distraction osteogenesis 
method is used, complications such as pin-tract infection, 
malunion, non-union, and problems with the docking site have 
been reported, while the need for long-term application of the 
external fixator lowers the patient compliance. The treatment 
involves surgical debridement of bone and soft tissue leaving 
behind a bone defect. When implants are associated with 
infection, microorganisms typically grow into biofilms, which 
protect bacteria from antimicrobial treatment and the host 

immune response [2]. Osteomyelitis further increases the 
chances of post-operative infection, thus adversely affecting the 
incorporation of the bone graft used for the reconstruction.
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tenderness on deep palpation and restricted movement of the 
metatarsophalangeal joint. Skin overlying was normal without 
any redness or dilated veins. The patient was investigated and 
radiographs revealed a geographic lytic lesion involving the 
head of first metatarsal and proximal part of proximal phalanx 
(Fig. 1). Magnetic resonance imaging also indicated presence of 
Infective arthritis of first metatarsophalangeal joint with 
associated osteomyelitis (Fig. 2).

Discussion

Open debridement was carried out till bleeding bone was 
visible leaving behind a bone defect of 4 cm. Antibiotic cement 
spacer was placed which was fixed with an intramedullary K-
wire (Fig. 3). Intraoperative culture revealed the organism to be 
Methicillin-resistant Staphylococcus aureus and antibiotics 
were given as per culture sensitivity report.

The patient was on non-weight-bearing rehabilitation protocol 
for 3 months postoperatively until the bone graft had 
incorporated radiologically. Partial weight-bearing was started 
at 3-month post-surgery and full weight-bearing at 5 months 
was allowed. Follow-up at 24 months post-surgery revealed a 
fully incorporated fibular graft and patient walking full weight-
bearing (Fig. 6).

The second stage of reconstruction was done after 6 weeks. The 
antibiotic cement spacer was removed taking care to preserve 
the induced membrane and non-vascularized fibula strut graft 
of 4 cm (Fig. 4) was put in its place within the induced 
membrane. The graft was fixed with a single intramedullary K-
wire (Fig. 5). Finally, the membrane was sutured for the creation 
of a local biological chamber, which promotes bone 
regeneration and graft uptake [3].

The free vascularized fibular autograft and distraction 
osteogenesis still remain the most common long bone defect 
reconstruction methods. Despite its reported advantages, 
distraction osteogenesis has been associated with several 
drawbacks such as technical difficulties, stiffness of adjacent 
joints, prolonged distraction time, and pin site infections [4, 5, 
6, 7, 8].
We performed a modification of Masquelet’s-induced 
membrane technique using a fibular strut graft that provided 
better structural support. This limited the implant requirement 
to a single K-wire, which was, removed later on thus decreasing 
chances of recurrent infection. The advantages of this technique 
are that the complications of external fixators are minimized 
and restoration of normal length of metatarsal bone can be 
achieved.
Although several studies exist on the Masquelet technique, 
there are only limited studies regarding restoration of complex 
injuries of the foot [9, 10, 11].
Pelissier et al. had reported a case of the dorsal aspect of the foot 
injury where the induced membrane and spongy autograft 
technique were used to reconstruct the metatarsal arch. Bone 
healing occurred and the results were satisfactory [10].
Largey et al. have reported another case of a patient presenting 
with a defect of the medioplantar region of the foot. The 
induced membrane technique was used to reconstruct the 
complete medial cuneiform loss and the saphenous cross-leg 
flap was used to manage the soft-tissue deficit. The authors 
stated an acceptable functional outcome [9].
The induced membrane technique used in this study for 
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Figure 1: First metatarsal and proximal phalanx lytic 
lesion.

Figure 2: MRI showing infective arthritis of first MTP joint, first 
metatarsal and proximal phalanx associated with osteomyelitis. Figure 3: Antibiotic cement spacer with K-wire.

Figure 4: Fibula strut graft 
harvested. Figure 5: Fibula strut graft fixed with K-wire. Figure 6: X-ray after 24 months showing incorporation of 

graft.



reconstruction of first metatarsal has many advantages. At the 
first stage, the use of cement spacer acts like as an additional 
support, it promotes the formation of the pseudosynovial 
membrane and provides high concentration of local antibiotics 
at the site of injury. Furthermore, an ideal environment for bone 
graft is created, thereby increasing the chances of union.

Conclusion
Reconstruction of bone defects is an extremely challenging 
process, especially when complicated by osteomyelitis. The 
two-stage modification of Masquelet technique is an effective 

method to reconstruct the defect and restoration of the 
metatarsal length using minimal hardware to achieve a good 
functional recovery of the patient.
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Clinical Message

Two-stage modification of Masquelet technique provided an 
effective method to reconstruct the defect, restore the length, 
minimize implant left in situ, and achieve complete functional 
recovery for reconstruction of metatarsal bone defects, 
especially following osteomyelitis.
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