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Introduction & Purpose
Tibial fractures are among the most common long bone fractures with an
annual incidence nearing 500,000 in the United States (1). Despite aims
to achieve anatomic reduction tibial fractures may be complicated by
malunion. The extent of tolerable angular deformity in tibial malunion
remains unclear; nevertheless, deformity following tibial fractures has
shown considerable long-term impact on both distal and proximal joints
(2-9). When appropriate, surgical interventions vary from acute corrective
osteotomies including opening wedge, closing wedge, transverse and
dome, to gradual deformity correction utilizing Ilizarov external fixation
(10).
The focal dome osteotomy (FDO) is advantageous in that it allows
correction away from the center of angulation of rotation (CORA) to avoid
previously violated soft tissue envelope and sclerotic bone while
minimizing secondary deformity, maintaining extremity length, and
optimizing bony contact (11). The FDO has proven its usefulness in
numerous orthopedic deformity correction applications, however, the
specific descriptions of this osteotomy type in distal tibial deformities is
sparse (12-18). Additionally, concomitant distraction osteogenesis at the
osteotomy site utilizing Ilizarov method has not been previously described.
The purpose of the presented case report is to detail acute angular
correction with the use of a FDO and subsequent distraction
osteogenesis for treatment of a posttraumatic tibial malunion in a 49year-old patient while reviewing the deformity correction principles
of this osteotomy.

Discussion

Case Report
Patient History:
A healthy 49-year-old male presented with right
lower extremity pain and dysfunction after
suffering a gunshot wound and vehicle versus
pedestrian accident 20 years prior resulting in
tibial fracture and eventual malunion. Previous
treatments had included crutches, shoe
modifications, and assistive devices. The patient
had until recently resided in a third world
country and surgical fixation was not an option
at the time of fracture.
Prior work up
recommended below knee amputation.
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The FDO is a useful tool in the lower extremity specialists’
armamentarium and has varying applications for which review of its
concepts is worthwhile. This case demonstrates the application of these
principles and illustrates its successful use in a patient with distal tibial
deformity of posttraumatic origin.

Surgical intervention consisted of completion of the FDO through a medially placed incision (Fig 4a). A
wire was positioned at CORA and the osteotomy was performed utilizing a 3.5mm drill bit and a four
hole post as a constant radius arm and drill guide with completion of the osteotomy with an osteotome
(Fig 4a-f). The angular deformity was acutely corrected with rotation and translation of the distal bone
segment and was temporarily fixated (Fig 4g-j). The osteotomy was definitively fixated with a four ring
Ilizarov external fixator with modular footplate attachment (Fig 5).
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Following a 10-day latency period the patient began callus distraction initially at 0.5mm/day, followed by
1.0 mm/day. At 6 weeks postoperatively the patient elected to cease distraction due to intolerability and
the footplate was removed to allow partial weight bearing. A final lengthening of 1.5 cm was achieved.
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The external fixator was subsequently removed at 17 weeks.
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Clinical Presentation and Relevant Studies:
Clinically the patient had notable gait
disturbance and angular deformity at the distal
tibia with overlying trophic changes to the soft
tissue envelope and a resultant threecentimeter limb length discrepancy (Fig 2a-b).
Radiographs revealed a 30-degree distal tibial
recurvatum deformity at the metadiaphyseal
region, with a 16-degree valgus angulation and
approximately 1 cm lateral translational
deformity of the distal anatomic axis (Fig 3a-b).

The authors recommend consideration of the FDO in lower extremity
deformity correction, particularly in situations where sclerotic bone or
previously violated soft tissues could be avoided. Avoidance of these
areas, and the use of the FDO to maximize bony contact and minimize
formation of secondary deformities, offer more optimized conditions for
fusion, regenerate formation, and soft tissue healing. In addition, if limb
lengthening is required the distal tibial FDO site is a viable option for
distraction osteogenesis using the Ilizarov method.
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Intervention:
A constant arbitrary radius arm was planned for rotation around CORA to allow for improved distal
metaphyseal bone quality away from sclerotic bone and atrophic tissue envelope present at the center
of deformity.

Conceptual Review
The FDO is an osteotomy where the
“focus” is at the CORA of the deformity as
determined by the intersection of the
proximal and distal anatomic axes. A
constant radius arm is utilized to
determine the osteotomy. The larger the
radius, the further the osteotomy will be
from CORA. An increased radius arm will,
however, require greater translation for
alignment of the anatomic axis and will
also produce a flatter arc of the osteotomy
and greater secondary deformity (19,20).
These concepts are displayed by radius 1
versus 3 in Figure 1.
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Malunited tibial fractures require thorough preoperative planning and
multifactorial consideration of potential treatment options. Angular
deformity, deformity level, limb length discrepancy, bone quality, and soft
tissue integrity should all be evaluated prior to procedure choice.
Furthermore, it is important to understand that lower limb deformity
correction is multifaceted and patients’ social and psychological health
may play a critical role in overall function and perceived success of the
intervention.
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Patient Progress & Outcome:
Postoperative radiographs revealed improved
alignment of the tibial anatomic axis and stable bone
formation and fusion at the FDO site (Fig 3c-d).
Clinically at 13 months the patient showed decreased
disability with unassisted gait and maintained
alignment and improved limb length (Fig 6a-b). The
patient experienced continued dysfunction secondary
to his underlying neuropathic pain and anxiety of limb
use, however, displays improved mechanics,
alignment, and function of his lower extremity.
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