
Author’s Photo Gallery

52

Dr. Tielemans AlexandreDr. Tribak Karim Dr. Yombi Jean Cyr

Case Report

Access this article online

Website:
www.jocr.co.in

DOI:
https://doi.org/10.13107/jocr.2026.v16.i01.6598

1Departement of Health Sciences, Catholic University of Louvain, Institute for Experimental and Clinical Research, Neuro Musculo Skeletal Lab (NMSK), Avenue 
Mounier 53, B-1200 Brussels, Belgium
2Cliniques universitaires Saint-Luc, Department of Orthopaedic Surgery, Avenue Hippocrate 10, B-1200 Brussels, Belgium
3Grand Hopital de Charleroi, Department of Orthopaedic Surgery, Rue du Campus des Viviers 1, 6060 Charleroi, Belgium 
4Cliniques universitaires Saint luc, Department of Internal Medicine, Infectious Diseases Departement, Avenue Hippocrate 10, B-1200 Brussels , Belgium 

Address of Correspondence: 
Dr. Tribak Karim,
Cliniques Universitaires Saint-Luc, Department of Orthopaedic Surgery, Avenue Hippocrate 10, B-1200 Brussels, Belgium
E-mail: karim.tribak@saintluc.uclouvain.be

2026 Journal of Orthopaedic Case Reports  Published by Indian Orthopaedic Research Group    |

Dr. Putineanu Dan

Journal of Orthopaedic Case Reports 2026 January:16(1):Page 52-57 

Submitted: 12/10/2025; Review: 22/11/2025; Accepted: December 2025; Published: January 2026

DOI: https://doi.org/10.13107/jocr.2026.v16.i01.6598
© The Author(s). 2026 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), 

which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated.

1,2 3 1,2,4 1,2  1,2, Tribak Karim , Tielemans Alexandre , Yombi Jean Cyr , Putineanu Dan , Cornu Olivier
1,2Docquier Pierre-Louis

Introduction: The difficulties of managing bone loss in the distal tibia are well known in the literature. The various therapeutic options available 
to us include custom prosthetic replacement, talocrural arthrodesis with allograft, vascularised or non-vascularised autograft, bone transfer 
according to Illizarov and insertion of a metal augment. In the case of non-conservation of the talocrural joint, osteosynthesis is performed using 
adapted plates and screws or, more conventionally, transplanted centromedullary nailing. We report on a clinical case of bone loss in the distal 
tibia in an infectious context, using an innovating talocrural arthrodesis reconstruction technique with allograft insertion at the level of the bone 
defect. Fixation was achieved with an anterograde tibiotalar nailing, which enabled preservation of the subtalar joint and compliance with the 
biomechanical principles of stable fixation.
Case Report: We report the clinical case of a 40-year-old patient with osteitis of the distal tibia following open trauma which required multiple 
surgeries of the osteosynthesis and cover flap type. The uncontrolled infection and skin fistulation led to a two-stage operation. The first stage 
consisted of resection of 9 cm of infarcted distal tibia, bacteriological samples were also taken, a cement spacer was inserted, temporary fixation 
was provided by an external fixator and appropriate antibiotic therapy was administered for a period of 3 months. The second stage of the 
operation took place six weeks after the first and consisted of reconstruction using an intercalary distal tibial allograft and stabilization using an 
anterograde tibio-talar centromedullary nailing with stable static fixation. Demineralized bone matrix (DBM) was placed at the native bone-
allograft junction. The patient's fellow up is 9 years, the complete bypass has been achieved with consolidation, the subtalar joint is preserved and 
the viability of the construct is maintained.
Conclusion: Anterograde tibio-talar centromedullary nailing is a stable and reliable method of fixation in the management of distal tibial bone 
defects with talocrural arthrodesis.
Keywords: Distal tibial bone defect - infection - Allograft – Anterograde intramedullary nailing 

Abstract

Learning Point of the Article:
This is the description of a surgical technique to spare the subtalar joint of the patient, with distal tibia bone defect.

Reconstruction of distal tibia bone loss by intercalary distal tibial 
allograft and stabilization using anterograde tibiotalar intramedullary 

nailing : technical note and case report

Dr. Cornu Olivier Dr. Docquier Pierre-Louis
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Introduction
The management of distal tibia bone defects in an infectious 
context remains very challenging in our practice. Depending on 
the extent of bone loss in a septic setting, amputation may be 
unavoidable. Amputation is generally very poorly perceived by 
both the patient and the surgeon [1]. 
The superiority of bone defect reconstruction over amputation 
has been demonstrated in certain cases [2]. In the case of bone 
defects of the distal tibia in a septic context, reconstruction can 
be ensured by tibio- talo-calcaneal arthrodesis [3]. Filling is 
carried out using a metallic implant or by allograft or autograft. 
Fixation is usually achieved with a transplantar intramedullary 
nail [3]. Depending on the extent of the bone defect, the 
biomechanical stability of the transplantar intramedullary 
nailing may be compromised in terms of load distribution. This 
technique also condemns the subtalar joint and exposes it to 
infectious contamination.
We report a case of infection of the distal tibia which led to a 
wide resection of 9 cm with the insertion of a cement spacer 
polymethylemetacrylate (PMC) and an external fixator. The 
second stage took place six weeks later with reconstruction 
using a massive allograft and 
conventional anterograde tibial intramedullary nailing to 
ensure tibio-talar arthrodesis with DBM interposition at the 
host-allograft junction zones. The subtalar joint was spared and 
the fundamental principles of stable fixation were respected.
This is the first case in the literature to report this method of 
fixation of a talocrural 
arthrodesis in the context of the management of a major bone 
defect of the distal tibia of infectious origin.

Case Report
A 40-year-old patient with history of open fracture Gustillo 2, of 
the distal part of the tibia and the fibula , affecting the left lower 

limb. It was a work accident on the second April 2014. The 
initial treatment ,in another hospital, consisted of an external 
fixation and 18 days later An open reduction and internal 
fixation were performed. An infection of the fracture site 
occurred with skin necrosis. This situation led to removal of the 
material on the distal tibia , the fibular plate was left inside and 
skin coverage with a serratus free flap and external fixation .The 
antibiotic therapy was continue. A long time after this episode, 
in August 2015, the patient presented to the emergency room of 
our establishment with local inflammatory symptoms (Fig. 1) 
skin fistulation with purulent discharge, pain and functional 
impotence of the left lower limb. Radiological assessment 
(radiograph, CT-scan, MRI) showed osteitis of the distal tibia 
over an area of 9 cm (Fig. 2-3). The patient was managed 
surgically with lifting of the covering flap using a lateral surgical 
approach, removal of the material from the lateral malleolus, 
osteotomy of the fibula, resection of  9cm of distal tibia 
involving the metaphysis and the epiphysis, intramedullary 
curettage of the tibia at the section area, filling with a cement 
polymethyl metacrylate (PMC) and Hoffman-type external 
fixation (Fig. 4). Bacteriology revealed a staphylococcus aureus 
and appropriate antibiotic therapy was administered first 
intravenously (Vancomicyne) for 15 days and then orally 
(Bactrim Forte and Rifadine) until the second surgery. Six 
weeks after the first surgery, we proceeded with the second 
surgical step, which consisted of repeating the same lateral 
approach, lifting the covering flap, removing the cement spacer 
while respecting the induced membrane, curettage and removal 
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Figure 1: Clinical appearance on admission of the patient to the emergency 
room.

Figure 2: X-ray on admission showing osteitis of the distal tibia.
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of tissue from the proximal tibial medullary shaft, complete 
removal of the cartilaginous surface of the talus, placement of a 
massive 9 cm distal tibial allograft at the defect. In order to 
respect the principles ofosteoconduction and interfragmentary 
contact between the allograft and the native bone, a step cut was 
made at the junction between the distal native tibia and the 
allograft. The distal part of the tibial allograft was also petalised 
before being anchored in the cancellous bone of the talus.We 
opted for an anterograde tibio-talar intramedullary nailing with 
a conventional tibial nail, ensuring tibio-talar arthrodesis with 
stable static fixation at proximal tibial and talar level (Fig. 5). 
The subtalar joint was spared to avoid possible contamination 
and also to preserve continuity of load absorption at this level. A 
mixture of bone marrow taken from the patient's iliac crest and 
demineralized bone matrix was placed in the proximal and distal 
junction zones, host-graft junctions, to ensure osteoinduction. 
Strict absence of weight bearing was maintained for a period of 
three months with thromboprophylaxis by daily low molecular 
weight heparin (LMWH). Vitamin C was also administered 
during this period. Antibiotic therapy was continued for a 
further six weeks post operatively (Bactrim Forte and Rifadine), 
because the identified germ was staphylococcus aureus which 
has high virulence rate  and also because the reconstruction of 
the defect was performed by allograft and intra medullary nail 
type osteosynthesis material The patient was followed up in 
consultation on a regular basis with biological, radiological and 
clinical monitoring. The follow-up was marked by a very good 

clinical evolution with complete 
healing of the surgical wound, 
i m p r o v e m e n t  a n d 
normalization of the various 
parameters of the patient's 
b l o o d  p r e s s u r e  a n d 
normalization of the various 
parameters of the blood test. 
S e v e ra l  rad i o g ra p h i c  a n d 
scanographic controls were 
carried out and showed the 
ap p earan ce  o f  f i l l i ng  an d 
bridging tissues with very good 
progress .  The ca l lus  f i r st 
ap p eared  at  t h e  p rox i ma l 
junction of the allograft and the 
n a t i v e  b o n e  ( F i g .  6 ) .  
Subsequently, f illing tissue 
gradually appeared at the distal 
level, with a different rate of 
appearance. The process of 
filling and bridging at the two 
junctions continued on its own 

over the years. Resection of the infection, appropriate antibiotic 
therapy over a sufficient period of time and the stability of the 
reconstruction have enabled the patient to gradually gain in 
comfort andautonomy. The current fellow up is 9 years (Fig. 7).

Discussion
Reconstruction of bone defects in the distal tibia remains a 
challenge, with multiple difficulties in terms of skin coverage, 
filling and respect for the tibio-talar joint. For a long time, 
transtibial amputation was the reference treatment for these 
bone defects, and the results reported in the literature were 
satisfactory [4]. Today, amputation is clearly less accepted by 
the majority of patients. A large number of techniques and 
therapeutic options for reconstructing bone defects in the distal 
tibia have been developed, with no proven superiority of one 
technique over another [5]. The best reconstruction should 
provide good osteoconduction and osteoinduction combined 
with good biomechanical stability with a minimum of 
complications. Filling with Tentalium augments ensures early 
functional restoration, but the risk of sepsis and loosening is not 
negligible, and may lead to amputation, which is considered a 
failure by both the patient and the surgeon.Allografts are also 
used to fill bone defects, and the availability of this material can 
be difficult depending on the center [6], but we have not 
encountered this difficulty. The use of allografts is not without 
complications, namely fractures (12 to 20%), pseudarthrosis 
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Fi g u r e  3 :  P r e - o p e r a t i v e  c o m p u t e d 
tomography scan showing the extent of 
osteitis in the distal tibia over 9 cm.

Figure 4: Bone distal tibia resection, external fixator and filling with 
polymethyl methacrylate.
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(11 to 17%), malunion (12 to 15%) and infections [7]. 
Autografting is indicated for medium-sized bone defects of 
around 4 to 5 cm. Autografting through the fibula has been 
reported in the literature to give good results with a healing rate 
of 83% . Centralization of the fibula has also been described 
with good results [8]. For large bone defects, a vascularized 
autograft can also be performed and is widely used in the 
literature [9] but it remains a technique that requires a certain 
learning curve and requires an experienced team with this type 
of surgery and the donor site could be the site of a certain 
morbidity.  It should also be noted that fixation will be provided 
either by plate or external fixation.Tibial bone distraction 
according to Ilizarov is an effective and proven procedure [10]. 
The Illizarov bone transfer technique is a stable assembly on 
three planes of space. This procedure  daes not require a bone 
graft and reduces the risk of vascular damage associated with 
conventional surgery [11]. Furthere more, this technique has 
certain drawbacks, notably the relatively long duration of 
treatment compared to patient tolerance,  it’s also need 
numerous X ray control and radiation exposure. The duration of 
treatment depends on the size of the defect, in our case the 
defect was 9 cm, knowing that the elongation is 1 mm per day. 
There are other disadvantages to this technique , nomely : soft 
tissue incarceration , loosening of the pins and a potentially 
significant risk of infection [11] There may also be a loss of 

osteogenic activity in the bone tissue at the extremity of the 
bone defect after prolonged traction (X). Circular external 
fixation in this context of bone transfer is far superior to lateral 
external fixation [10], but in this case the external fixator must 
be kept in place for a long time, with the risk of infection. Given 
that the loss of bone substance involved the tibio-talar joint, we 
did not consider this technique. There is also the concept of 
bone distraction according to Ilizarov using an external fixator 
and an additional intramedullary nail for guidance. This option 
was not retained either, given the extent of the bone defect and 
its topography involving the distal talocrural joint line. Each 
reconstruction technique has its advantages and disadvantages. 
In our clinical case, the defect was 9 cm in the distal tibia. Filling 
with an autograft or augmentation with Tentatlium was not 
possible given the extent of the bone loss. We therefore opted 
for a custom-cut distal tibia allograft, and prepared the proximal 
side with a cut step to ensure good primary stability. Distally, the 
allograft was petalled and then overlapped in the cancellous 
bone of the talus. Given that the defect involved the tibio-talar 
joint, a tibio-talar arthrodesis was inevitable. The fixation by a 
tibio-talo-calcaneal arthrodesis by transplantar nail give good 
stability [4-12].  In our clinical case, we wanted to preserve the 
subtalar joint from any possible infection. Apart from ordering a 
custom-made transplant nail of the appropriate length, no 
transplant implant was of sufficient length to ensure a good lever 
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Figure 5: Post-operative X-ray, distal tibia allograft, and 
anterograde tibia–talus intramedullary nailing.

Figure 6: Computed tomography scan 
show ing the cal lus appearance in a 
proximal junction first

Figure 7: Post-operative X-ray at 9 years fellow-up.
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arm and good biomechanical load distr ibution. Al l 
commercially available transplant implants were short with 
maximum 30 cm length. We opted for allograft filling and 
stabilization using an anterograde tibial nail of sufficient length 
to bridge the talus and ensure talocrural arthrodesis, with stable 
static screw fixation. The reaming - irrigation - aspiration 
procedure (RIAP) was interesting insofar as it preserves the 
bone capital [13], but we have not used this procedure. The 
length of the centromedullary nailing was two-thirds of the 
length of the distal tibial bone defect, and the principle of a 
sufficient lever arm was fully respected by this technique. The 
bone marrow associated with the demineralized bone matrix 
(DBM) was placed at the junctions to ensure good 
osteoinduction. The appearance of bone callus first appeared 
after 17 months, at the proximal junction where axial 
compression was maximal, followed by the appearance of callus 
at the distal junction. This situation had never compromised the 
stability of the construct and had always been clinically 
tolerable. The same observation was made by Leilei [14] who 
described the appearance of callus at the proximal junction after 
26. 5 months, with a mean bone defect of 14.2 cm (range, 11-18 
cm). Leilei [14] also described the combination of a plate at the  
proximal junction of the allograft with screw fixation on either 
side of the transplantar nail, in order to increase stability at this 
level. We did not use this procedure in our case. In the series by 
Zhiqing [15], in which the distal tibial defect averaged 12.7 cm 
+/- 4.0 cm and was filled by a contralateral fibular autograft and 
fixation with a medial tibiotalar plate, the time to consolidation 

at the proximal and distal junctions was 10.5 +/- 1.6 months and 
8.7 +/- 2.3 months respectively. 1 Subsequently, callus filling 
also occurred at the proximal and distal junctions and 
continued to develop at both junctions over several 
years.Compliance with the concept of a sufficient lever arm 
would appear to be essential in the fixation of bone defects filled 
by allograft.

Conclusion
The management of major bone defects of the distal tibia 
involving the joint space, in a septic context, must comply with 
specifications ensuring maximum stability of the filling 
material. Intramedullary nailing is a very stable fixation 
procedure in this case, provided that a sufficient lever arm is 
used in relation to the extent of the bone loss. Stabilization using 
an anterograde tibial nail, which ensures tibio-talar arthrodesis 
while sparing the subtalar joint, seems to us to be a reliable and 
effective procedure in the management of large distal tibial bone 
loss in a septic context. This technique enabled the patient to 
achieve consolidation of his allograft and avoid amputation.

Clinical Message

Tibio-talar arthrodesis using anterograde tibia nail in septic context 
with distal tibial bone  defect represent an innovating and stable  
procedure , preserving the sub-talar joint and leading to healing.
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