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A fingertip has precise functional roles of fine movement, touch, and sensory functions. Its injury majorly 
hampers not only the functional aspect but also carries great aesthetic significance. Osteomyelitis is a serious 
bone infection that presents a complex clinical challenge that demands a multidisciplinary approach. The 
integration of antimicrobial therapy, surgical intervention, and bone reconstruction is often considered the 
mainstay of treatment. We report a case of osteomyelitis of finger management and bony defect reconstruction 
using the Masquelet technique for good functional outcome and preservation of the finger.
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Introduction

Osteomyelitis, a severe and often debilitating 
infection of the bone and can arise from various 
sources, including bacterial infections, trauma, or 
surgical interventions, it can be acute or chronic, 
Staphylococcus aureus is the most common 
organism involved . Treatment involves antibiotics 
and surgical debridement. Surgical debridement of 
bone can often result in defects on the bone with 
increased morbidity.1

Osteomyelitis of the phalanges presents a great 
challenge; it requires thorough treatment and has 
a high risk of finger function and amputation.  An 
overall incidence of amputation  was 39% while those 
with a history of trauma and wound contamination 
had a 54% chance of undergoing amputation.2

The induced membrane technique also referred 
to as the Masquelet technique was initially 
described by A.C. Masquelet in the year 2000 for 
the reconstruction of losses from the diaphysis of 
the long bones. It involves two stages, in first stage, 
segmental bone with infectious tissue is debrided 
and cement spacer is placed along with stable 
fixation. Later in the second stage, induced biological 
chamber is filled with cancellous bone graft.3  

In spite of its prevalence in the lower limbs, 
reports and series on successful use of Masquelet 
therapy to treat bone loss secondary to trauma, 
osteomyelitis or nonunion are also reported in the 
upper extremitites.4,5

We present a case of osteomyelitis of the left long 
finger of the middle and distal phalanx treated by 
the Masquelet technique.

Case Report

A 35-year-old male presented to our center with a 
reported history of trauma to his left middle finger 
one and half months ago with pain and swelling at 
the same site and painful range of motion (ROM) , 
diagnosis of osteomyelitis of middle phalanges of 
left long finger was made.  

The patient underwent a thorough soft tissue 
debridement, removal of sequestrum, antibiotic 
spacer insertion, and internal fixation with Kirschner 
wire (K-wire) during the first stage of the procedure. 
It consists of a mixture of polymethylmethacrylate 
with ceftriaxone 500 mg and Gentamicin 160 mg.  
He underwent the second stage surgery at 14 weeks, 
with the removal of antibiotic spacer, placement of 
iliac crest cancellous bone graft, arthrodesis of the 

Figure 1. X.ray depicting osteomyelitis of middle 
phalanx and DIP joint of the left long finger, 
debridement and replacement of bone cement

Distal Interphalangeal (DIP) joint, and fixation with 
K-wire. Physiotherapy was started on the second 
postoperative day and the patient was discharged.

Full ROM of the Proximal Interphalangeal (PIP) joint 
of the middle finger was achieved at three months 
after surgery. The patient was pleased with the 
appearance of his finger, which was 3 mm longer 
than the other side and was aligned linearly to its 
neighboring digits. Intraoperative radiographic and 
alignment images of the finger and postoperative 
status are given below, Figure 1 to Figure 3.

Figure 2. Bone graft and K-wire in situ at 3 months 
postoperative
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Figure 3. Functional status finger at 3 months post-
operative period

Discussion

The finger is an essential appendage and pivotal part 
of the human body proficient in performing minute 
detailed activities, functional handwork jobs, as 
well as communication and aesthetic appearance. 
The Masquelet technique has an advantage of limb 
salvation over amputation preserving the length 
of the finger, enhancing the aesthetic appearance, 
and reducing the need for prolonged intravenous 
antibiotics for the management of osteomyelitis. In 
addition, the simplicity and reproducibility of the 
induced membrane technique, it is an alternate 
reconstruction procedure to other traditional graft 
or vascularized graft techniques.3 

The primary principle of the Masquelet 
technique is inducing pseudo membrane by the 
physiological foreign-body reactions surrounding 
the polymethylmethacrylate (PMMA) spacer.6 
Pelissier et al have demonstrated the additional 
role of the induced membrane in the secretion of 
growth factors such as vascular endothelial growth 
factor (VEGF), transforming growth factor beta-1 
(TGFB1) and osteo-induction factors such as bone 
morphogenic protein-2 (BMP2) involved in bone 
healing.7

In our case, we used an autograft harvested from 
iliac crest. The source of cortico-cancellous bone 
graft can be from iliac crest or medial tibia, femur, 
fibula or allograft or bone substitute such as beta-
tricalcium phosphate.1,8 

In seven  patients, where a four-week interval     
between spacing  and bone graft for early 
rehabilitation was used, Toyama et al used a 
membrane-induced cement technique to treat 
osteomyelitis of the phalanges. The optimal time 
to perform the second stage of surgery was 4 to 
12 weeks in different literature.2,4,9,10 However 
in our case, the second stage of bone grafting 
was performed 14 weeks after the first surgery 
due to delayed follow-up by the patient based on 
the evidence that osteogenic properties of the 
membrane are retained for up to 6 months.11 In a 
similar case of segmental bone loss due to trauma, 
Moris et al reported a bone union of 89% in traumatic 
bone loss or nonunion followed by trauma of the 
phalanx treated with the Masquelet technique.12 
In a case series of 13 digits treated with single-
stage antibiotic cement spacers for osteomyelitis 
requiring joint involvement and segmental bone 
removal to salvage the digit as Aimé et al reported 
the procedure was successful in treating ten and 
salvage all thirteen digits.13

The recurrence rate of infection after treatment of 
osteomyelitis is found to be as high as 10-15%.14 
Infection following the Masquelet technique is one 
of the complications and should be managed by 
initial tissue debridement coupled with antibiotic 
eluting spacer. The PMMA may lead to bone 
necrosis, and soft tissue damage due to exothermic 
reactions which limits its combination with heat-
sensitive antibiotics as well as systemic allergic 
risk. In recent years, the possibility of single-staged 
surgery is being studied by using calcium sulfate over 
PMMA due to its biodegradability, biocompatibility, 
osteoconductivity and non-exothermic reactions.11,15 

Conclusion

Masquelet technique is a simple cost-effective 
method with a high rate of bone union and among 
different techniques for bone grafting, it can be 
safely used in the treatment of osteomyelitis in 
salvaging fingers.
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