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ABSTRACT
Introduction: Fibular tibialization, initially proposed by Hahn and later refined by Huntington, is a reconstructive 
technique used to manage extensive tibial segmental defects. It represents a biological autologous alternative, 
particularly valuable when conventional methods such as isolated bone transport or large grafting are not 
feasible. Gustilo-Anderson IIIC open tibial fractures remain among the most challenging orthopedic injuries, often 
requiring complex multidisciplinary limb salvage strategies. Objective: To report and analyze the first case of 
fibular tibialization performed at the Hospital Estadual de Anápolis Dr. Henrique Santillo (HEANA), emphasizing 
its applicability for limb salvage following high-energy trauma with extensive bone loss. Case Report: A patient 
involved in a motorcycle accident sustained a severe Gustilo-Anderson IIIC open fracture of the left tibia, associated 
with vascular injury and a 12 cm segmental bone defect. Initial management included temporary external fixation, 
fasciotomy, revascularization, and serial debridements. After adequate soft tissue coverage, fibular osteotomy and 
gradual medial transport were performed using an Ilizarov circular external fixator. The course required multiple 
surgical revisions, complementary tibial bone transport, autologous tricortical iliac crest grafting, and progressive 
consolidation. Late sequela included rigid equinus deformity, treated with ankle arthrodesis. Conclusion: Fibular 
tibialization combined with the Ilizarov technique is an effective limb salvage option for severe open tibial fractures 
with extensive segmental bone loss. This case highlights the importance of staged multidisciplinary management 
and demonstrates the feasibility of advanced reconstructive approaches in the Brazilian hospital setting.
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INTRODUCTION
Fibular tibialization, also known as the “fibula pro tibia” technique, was initially proposed by Hahn in 

1884 as an alternative to fill extensive tibial defects through transposition of the ipsilateral fibula. Later, 
Huntington, in 1903, successfully applied this approach in a seven-year-old boy with a 12.7 cm tibial 
defect, using a pedicled vascularized graft in two stages, with establishment of proximal synostosis and 
observation of progressive graft hypertrophy after gradual weight-bearing.¹

The modern evolution of the technique especially emphasizes its use in children, with preservation 
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of the distal fibular growth plate. Baptista and collaborators highlight that autotransplantation of 
the distal fibular physis allows limb equalization during growth, being performed through a single 
approach and modification in the bone transposition route. This approach uses an arc-shaped 
incision that simultaneously reaches the tibial and fibular regions, allowing almost complete 
transposition of the fibula as an autologous biological solution, without the need for microsurgery.²

The procedure involves transfer of the fibula associated with the peroneal muscles and the 
tibialis anterior muscle, supported by a vascular pedicle from the peroneal vessels. This biological 
component of living bone favors a shorter consolidation time, greater remodeling capacity, 
superior resistance to infection, and better long-term mechanical properties.¹,³

The main indications for fibular tibialization include extensive tibial bone loss greater than 6 cm, 
failure of conventional reconstruction methods, adequate limb vascularization, preserved plantar 
sensation, and integrity of the ipsilateral fibula, even in cases of fracture that can still be used. 
In contrast, absolute contraindications include severe vascular compromise, uncontrolled active 
infection, loss of plantar sensation, and limited life expectancy.⁴

Several authors report that tibialization constitutes a viable option for limb salvage in cases 
of extensive tibial defects and complex healing. Tuli describes the technique as an effective 
alternative in difficult reconstructions, while Wood, in his 25-year experience with free vascularized 
fibular grafts, highlights satisfactory results when well indicated. However, complications such 
as nonunion, infection, angular deformities, limb shortening, and joint functional limitation are 
described in the literature as possible adverse outcomes.⁵,⁶

Although bone transport using the Ilizarov technique is often considered the procedure of 
choice for extensive tibial defects, there are situations in which the tibial remnant is inadequate 
for lengthening, requiring alternative approaches. Catagni et al. described medial transport of the 
fibula with an Ilizarov fixator as an effective alternative in massive tibial bone loss. Intramedullary 
fixation has been considered biomechanically superior, allowing consolidation of the tibiofibular 
junctions and progressive hypertrophy within a few months, reaching dimensions comparable to 
the original tibia within up to three years.⁷

The present project aims to document and analyze a case of fibular tibialization performed at 
the Hospital Estadual de Anápolis Dr. Henrique Santillo (HEANA), this being the first procedure of 
this nature performed at the institution. Its relevance is related not only to the complexity of the 
technique, but also to the need to evaluate its applicability and effectiveness in the Brazilian hospital 
context. Thus, this study will contribute to the national literature in reconstructive orthopedics, 
offering clinical data and serving as a reference for professionals facing similar challenges.

Despite the generally favorable results described, in extremely severe cases it may be preferable 
to opt for immediate amputation, avoiding prolonged, painful treatments with risk of repeated failure 
that may eventually culminate in late amputation. Therefore, appropriate patient selection and a clear 
understanding of the indications and contraindications are fundamental to therapeutic success.

CASE REPORT
The patient was admitted on 08/06/2022 to HEANA, victim of a motor vehicle accident (motorcycle 

versus car collision), presenting with an extremely severe open fracture of the left tibia (Gustilo-
Anderson IIIC), associated with extensive soft tissue loss and loss of distal perfusion.
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Table 1 : Chronology of the Patient’s Care.
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Figure 2: Models of the surgeries performed.

Surgery

Transposition of the fibula to the tibia with dynamic circular fixator.

Date                Procedure Performed

Surgery 1

Surgery 2

Surgery 3

Surgery 5

Surgery 4

Surgery 6

Repositioning of the fixator with replacement of Schanz pins.

Complete transposition of the fibula and distal osteotomy.

Revision due to hardware failure and proximal bone transport.

Tricortical bone graft from the iliac crest.

Ankle arthrodesis and correction of equinus foot.

Figure 1 : Data on surgeries and procedures performed.

Surgery 1 Surgery 2 Surgery 3 Surgery 4 Surgery 5 Surgery 6

Feb 2023 Mar 2023 May 2023 Nov 2023 Apr 2024 Feb 2025

Initial 
Transposition

Revision and 
Bone Transport

Ankle
 Arthrodesis

Bone 
Grafting

Repositioning Complete 
Transposition

DISCUSSION
The presented case illustrates the complex reconstruction of a lower limb following high-energy 

trauma, culminating in a Gustilo-Anderson IIIC open fracture of the tibia with a 12 cm segmental 
bone defect. The decision to perform fibular tibialization, associated with bone transport using a 
circular Ilizarov fixator, represents a robust limb salvage strategy and is aligned with the scientific 
literature for cases of extreme severity.⁸,⁹

The Gustilo-Anderson IIIC classification, characterized by arterial injury requiring repair for 
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limb viability, represents the extreme end of the spectrum of open fractures, with historically 
high amputation rates.¹⁰ A recent systematic study demonstrated that, although the decision 
between limb salvage and primary amputation remains controversial, functional outcomes and 
quality of life may be comparable between the two groups, reinforcing the validity of attempting 
reconstruction in selected patients.¹¹ The initial approach in this case, involving damage control, 
serial debridements, fasciotomy, and revascularization, followed the fundamental principles of 
severe trauma management, aiming at patient stabilization and the creation of a viable bed for 
subsequent reconstruction.¹²

The choice of fibular tibialization, or the Huntington procedure, was particularly appropriate 
given the extent of the bone defect. This technique, although described more than a century ago, 
remains a valuable alternative, especially when other options such as monofocal bone transport 
or free vascularized fibular grafting are unfeasible or present high risks.¹³ The main advantage 
of tibialization is the use of the ipsilateral fibula as a pedicled vascularized bone graft, which, 
once transposed to the tibial position and subjected to load, undergoes a process of adaptive 
hypertrophy, becoming capable of supporting body weight. Studies demonstrate that the tibialized 
fibula may reach diameters comparable to those of the contralateral tibia, a process that is more 
pronounced in younger patients, but which also occurs effectively in adults.¹⁴

The use of the circular Ilizarov fixator was crucial at multiple stages of treatment. Initially, it 
allowed the gradual transposition of the fibula, and later it was adapted to perform bone transport 
of the proximal tibial segment, addressing the residual defect. The Ilizarov technique, based on 
the principle of distraction osteogenesis, is considered the gold standard for the treatment of 
large bone defects, allowing regeneration of autologous bone and the simultaneous treatment of 
deformities and length discrepancies.¹⁵ The combination of tibialization with bone transport, as 
performed in this case, is a powerful hybrid approach that optimizes reconstruction by biologically 
filling large bone defects.

The long treatment time, extending for more than two years and involving multiple surgical 
interventions, is an inherent characteristic of these complex reconstruction processes. 
Complications such as pin loosening and hardware failure are relatively common and are part of 
the learning curve and the challenges associated with the prolonged use of external fixators.¹⁶ The 
proactive management of these complications, with planned surgical revisions, was fundamental 
to the final success of the treatment.

The sequela of rigid equinus foot, which required ankle arthrodesis, is a known complication and 
is frequently associated with severe lower limb trauma, neurological injuries, and long periods of 
immobilization with an external fixator. Arthrodesis, by creating a fused and stable joint, provides 
a plantigrade platform for gait, improving function and relieving pain, although at the expense of 
ankle mobility.¹⁷

CONCLUSION
The final outcome, with the patient ambulating under full weight-bearing despite residual functional 

limitations, should be considered a success. The literature supports that, for Gustilo IIIC fractures, the 
primary objective is the achievement of a functional and pain-free limb, and not necessarily the complete 
restoration of pre-injury function. The case demonstrates the effectiveness of a multidisciplinary 
and staged approach, combining plastic surgery techniques for soft tissue coverage and advanced 
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reconstructive orthopedic surgery for the treatment of the bone defect, resulting in limb preservation 
in a scenario with an extremely high risk of amputation.
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