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Abstract

Treatment for the sequelae of capitellum fractures is not commonly described in the literature. We present a unique case
of a capitellum reconstruction with a vascularized ossseus graft from the second metatarsal bone. A woman of 53 years
old fell down and presented a capitellum fracture that was fixed with two cannulated screws, after 6 months the radio-
graph showed signs of necrosis of the capitellum, the patient was disabled and a surgery was offered. We reconstructed
her capitellum by means of a vascularized osteochondral flap from the second metatarsal bone, and
end-to-side anastomosis to the radial artery was performed and two cannulated screws were used to fix the graft to the
humeral lateral column. After almost two years of follow up the patient is free of pain and is able to perform the activity
of the daily live. The vascularized transfer from the foot is a valid technique for the reconstruction of the capitellum in
non-synthesizable fractures mainly when the lateral column of the humerus is affected. The complications in the donor
site are minimal.
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Introduction

The reconstruction of the capitellum is a challenge for the reconstructive surgeon, although the vascularized transfer of
the second metatarsal has been used for the reconstruction of other joints, this is the first documented case in which the
reconstruction of the capitellum is achieved through the vascularized transfer of the second metatarsal. *

Case Presentation

A 53-year-old lady presented a comminuted capitellum fracture of her left elbow that was treated by ORIF with
cannulated screws (Figure 1).

A secondary displacement of the fracture occurred post-operatively. A CT scan was performed showing a complex
capitellum fracture with extension to the lateral column and with few possibilities for a synthesis (Video 1). A
posterolateral instability of the elbow was also identified. A reconstructive surgery was proposed by means of the
vascularized transfer of the second metatarsal.

One surgical team performed the debridement of the fracture of the capitellum through a posterior approach and
prepared the radial vessels for the anastomosis. The second surgical team harvested the second metatarsal of the left
foot pediculated by the pedis vessels. The transfer was performed in a free manner with an end to side anastomosis to
the radial artery and an end-to-end anastomosis to the radial vein. The lateral collateral ligament was reinserted using
an anchor (DePuySynthes®). The synthesis was performed using 2 cannulated screws (Figure 2). Olecranon osteotomy
was fixed using a compression cannulated screw 3.5mm following AO principles.
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Figure 1: AP and lateral view of radiographs showing osteonecrosis of the
capitellum after initial osteosynthesis.

Figure 2: Intraoperative images showing the bone defect, the vascularized flap, and the finale aspect
of the vascularized osteochondral flap osteosynthesis.

The patient initiated anti-reabsorptive treatment after developing osteoporosis (femoral head -2,15 and lumbar
column -3.31), after three months post-operatively.

After a follow-up of 28 months, the joint balance was 120° (flexion) and -30° (extension), the pronosupination range of
movement was complete and free of pain. (VAS =1). Complete stability of the elbow was achieved (Video 2).

The radiographic images demonstrated a correct integration of the vascularized flap (Figure 3).

The radiographic controls of the donor area did not objectify a developmental trend of hallux valgus and the cosmetic
results were satisfactory (Figure 4), the patient exhibits a correct gait wearing a corrective orthesis.

She is able to perform her daily pleasure and working activities with no pain.

Figure 3: AP and lateral view of radiographs showing the complete integration of the flap after 28
months of follow up.
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Figure 4: Clinical pictures showing the final
cosmetic result at the donor site.

Discussion

A synthesis might fail due to several factors: a poor surgical technique, a low quality of bone or most of the times a
combination of both. Our patient had antecedents of a previous synthesis failure (proximal humeral fracture, initially
synthetized with plate and screws, and then converted to a total prosthesis of the shoulder after a hardware failure).
Osteoporosis is not a contraindication for performing a synthesis!-3, although this previous condition can explain the
evolution of our patient.

The majority of fracture synthesis failures can be solved by means of arthrodesis, joint excision or joint replacement*5.

The replacement of the capitellum after a comminuted fracture can be done by different methods. We decided to use a
vascularized transfer from the second metatarsal due to the microsurgical experience of the surgical team and the joint
similarity between the capitellum and the head of the second metatarsal. According to our knowledge, the only reference
of an articular reconstruction in this region by means of an osteochondral graft was provided by Biirguer through the
transfer from the internal femoral condyles.

We think that in this case, in which the replacement of the entire capitellum was necessary, the defect created in the knee
joint would be too big. On the other hand, the high rate of re-interventions using partial elbow prostheses, lead us to
choose the substitution by the second metatarsal.

Although there are several authors who published the use of metatarsal vascularized grafts for the treatment of
reconstruction of upper limb joint defects?-10, this is the first documented case in which the reconstruction of the
capitellum is achieved through the vascularized transfer of the second metatarsal. This technique allows the
reconstruction of the humerus lateral column enabling the synthesis of the metacarpal to the humerus and the insertion
of the lateral colateral ligament complex. The vascularized transfer of chondral tissue is superior to the non-vascularized
one, as a result to the subchondral perfusion of the osteochondral grafts, this allows an increase in the integration rate of
the graft and less local reabsorption 1112,

Articular reconstruction of the capitellum allows surgery salvage in case of failure. Currently none of the available
options have good outcomes. Elbow partial replacement shows a high re-intervention rates, up to 100% in some series 5.
While excision arthroplasty can lead to an elbow instability*.

Conclusion

The vascularized transfer from the metatarsal is a valid technique for the reconstruction of the capitellum in
non-synthesizable fractures mainly when the lateral column of the humerus is affected. The complications of the donor
site are minimal.
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