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Abstract
Reconstruction of extensive bone loss in the foot requires a set of strategies involving various surgical techniques and orthopedic 
devices. Semicircular Ilizarov external fixator combined with a structural homologous bone graft may be advantageous in pediatric 
patients. This case report describes the technique of reconstructing an extensive bone loss of the first metatarsal with osteodistraction 
and homologous graft in an immature skeleton. The combination of the external fixator and the homologous graft provided sufficient 
bone volume without recurrent infection, minimal complications, substantial length gain of the metatarsal bone, and improved soft 
tissue conditions. It is a viable treatment option for severe foot injuries in immature skeletons.
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Introduction
Reconstruction of bone loss in the foot requires a set of stra-

tegies involving surgical techniques and orthopedic devices. 
Bone losses between 2 and 4 cm can be treated with an au-
togenous bone graft(1,2). Bone grafts have a well-established 
role in orthopedic surgery, but filling metaphyseal defects 
is associated with complications that include postoperative 
pain and morbidity(3).

In treating large bone defects, extensive grafts are often re-
quired, which is limited to the amount of autologous bone 
available. Furthermore, in skeletally immature patients, the 
choice of the autologous graft should consider the risk of da-
mage to the growing physis and the amount of graft available. 
Thus, a structural homologous bone graft may be advanta-
geous due to biocompatibility, the capacity for bone stock 
restoration, and potential of ligament reinsertion(4).

There are a limited number of case reports and scientific 
articles regarding the reconstruction of bone loss in the foot 
using osteodistration and homologous graft in pediatric pa-

tients. The aim of this case report is to describe the technique 
of reconstructing an extensive bone loss of the first metatar-
sal with osteodistraction and homologous graft in an imma-
ture skeleton for five years of follow-up.

Case Report
The patient and her legal guardian consented to this case 

report and signed the informed consent form. The study was 
approved by the Ethics Committee under registration CAAE 
n. 56135522.5.0000.0033. 

A female patient, hit by a car at age five, suffered severe 
trauma to the left foot, large soft tissue injury, and exposed 
fracture Gustillo and Anderson IIIB. Returns to the outpatient 
clinic at the age of 11 to treat the left hallux shortening in 
the extended position, associated with scar retraction, great 
functional limitation, ability to walk, and difficulty wearing 
closed shoes (Figure 1). Reconstruction of bone loss was per-
formed with osteodistraction and homologous graft accor-
ding to the surgical procedure described below.
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The patient was in dorsal decubitus under spinal anesthesia 
with a lateral cushion and tourniquet at thigh level. The exter-
nal fixator Ilizarov semicircular (Figure 2) was placed with a 
planned assembly of three rings, one in the medial and middle 
foot wedge, one in the head remnant of the first metatarsal, 
and one in the proximal and distal phalanx of the hallux, fi-
xed with 4.0mm Schanz pins for bone distraction and soft 

tissue elongation and arthrodiastasis. A zetaplasty incision 
was made to correct the scar retraction and deviation in the 
hallux extension. It was instructed to proceed with soft tissue 
elongation and bone 1mm per day, four times of 0.25mm in 
the two distal half-rings, ten days after surgery, for 60 days. 
The patient presented superficial soft tissue infection, trea-
ted with cefadroxil 500mg every 12 hours for ten days. After 
90 days, the circular external fixator was removed, and weak 
bone regeneration was observed, improving the appearance 
of soft tissues and scar retraction (Figure 3). The patient was 
submitted to new surgery with a soft tissue incision, dissec-
tion by planes, and preparation of the receiving area (Figure 4). 
Metatarsophalangeal arthrodesis was performed without 
joint preparation, only decortication due to the poor quality 
of the joint, as described below. The tricortical iliac graft was 
removed from the mother, and the bone loss was filled with 
two unblocked plates and mini fragments. The patient evol-
ved with a good appearance wound, mild dehiscence treated 
with dressings, and resolution of the soft part aspect. After 
six months of follow-up, good bone consolidation, no signs of 
infection, osteolysis, or loosening of materials were observed 
through clinical and radiological evaluation (Figure 5). The 
patient reported high satisfaction with the surgical, aesthe-
tic, and functional results and mild pain(2) evaluated through 
the Visual Analog Pain Scale(5). In the five years of follow-up 
(Figure 5) of the initial approach, the patient does not want 

Figure 1. Patient with left hallux shortening.

Figure 2. A) Clinical and radiological. B) Postoperative aspects

with semicircular Ilizarov external fixator.
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Figure 3. A) Postoperative appearance and radiography. B) After 

external fixator removal.
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any subsequent surgery, even with functional shortening, re-
porting being satisfied with this result.

Discussion
In the scientific literature, there are few studies on restoring 

complex foot injuries in immature skeletons(6). Osteogenic 
distraction by the Ilizarov method is one of the most used 
techniques in treating fractures with bone loss. This method 

includes a circular external fixator and the translocation of a 
bone segment from a healthy donor area to the bone loss re-
gion(7). The combination of osteogenic distraction and zeta-
plasty allows the skin and soft tissue elongation to be achie-
ved, avoiding the recurrence of contractures and the use of 
skin grafts(8).

In reconstructing bone loss in immature skeletons, the use 
of iliac bone graft remains the “gold standard”(9). However, in 
this case, the skeletal immaturity, the possibility of growing 
physis involvement, the scarring in the graft donor area, and 
the limited amount of material were considered negative 
points in the choice of autologous graft. Thus, the homolo-
gous graft was chosen considering the disadvantages pre-
sented, the absence of a bone bank available in the region 
and the possibility of the mother as a donor of the bone graft.

Canzi et al.(10) reported two successful cases of large cranial 
loss reconstruction using structural homologous bone grafts 
in pediatric patients. The authors highlighted that the risk of 
infections was minimal when compared to high quality, bio-
mechanical stability, and absence of evident interference in 
long-term growth.

In a recent study, Jogani et al.(6) reported the bone recons-
truction of the first metatarsal after severe foot trauma using 
the external fixator associated with the Masquelet technique 
in a 62-year-old male patient with injury of the first metatar-
sal and proximal part of the phalanx, after 24 months posto-
peratively satisfactory functional results were obtained and 
the total incorporation of the fibular graft.

In this study, the combination of osteogenic distraction as-
sociated with the homologous graft in an immature skeleton 
presented satisfactory results, without recurrent infection, 
with minimal complications from external fixators and subs-
tantial length gain of the metatarsal bone. 

Conclusion
The reconstruction of extensive bone loss of the first me-

tatarsal with osteodistraction and homologous graft in an 
immature skeleton was able to promote an almost total res-
toration of bone length and improve soft tissue conditions, 
being a viable treatment option in severe foot injuries in pe-
diatric patients.
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Figure 4. A) Intraoperative after bone elongation and B) In traope-

rative after grafting and placement of plates.
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Figure 5. A-B) Radiological and clinical evaluation after six months 

and C-D) five years of follow-up.
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