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Sternal dehiscence is an untoward complication of cardiac
surgery that leads to increasedmorbidity aswell as lengthof
hospital stay and costs. Although many different conven-
tional and creative techniques have been described using
both synthetic and biologic materials, the ideal method
of sternal reconstruction is still controversial. In this case,
we describe a simple and reproducible “fibula allograft
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sandwich technique” for the reconstruction of sternal
nonunion in a cardiac surgery patient. This technique also
facilitates the conventional wiring by creating bilateral
landing zones for the wires at both sides of the sternum.
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echanical instability of the sternum in the post-
Moperative period in a cardiac surgery patient is an
untoward complication with significant morbidity.
Although the conventional repair of themedian sternotomy
with 6 or more stainless-steel wires either in a simple
interrupted or figure-of-eight fashion, up to 3% of the pa-
tients develop sternal nonunion [1]. The risk factors for
sternal nonunion are broadly classified as preoperative,
intraoperative, and postoperative. The preoperative factors
include the preexisting patient factors such as diabetes
mellitus, obesity, chronic obstructive pulmonary disease,
osteoporosis, and radiation to the chest [2]. The
intraoperative risk factors for sternal nonunion are mainly
the technical errors such as paramedian (off-midline)
sternotomy, harvest of bilateral internal thoracic arteries
for grafting, and mechanical failure [2, 3]. Postoperatively,
prolongedmechanical ventilation, impaired cardiac output,
and closed chest massage for cardiopulmonary resuscita-
tion are the important risk factors associatedwith increased
sternal complications [1]. Different techniques and
materials have been reported in literature for sternal
reconstruction. We proposed a simple and reproducible
technique using fibula allografts for the reconstruction of
sternal nonunion after cardiac surgery. This is the first
patient per our literature search (Pubmed search
performed May 2014 with the keywords fibula, sternum,
nonunion) with fibular allograft sandwich technique for
the reconstruction of sternal dehiscence.
Fig 1. Three-dimensional computed tomography demonstrates the
sternal nonunion with the wires cutting the bone.
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Fig 2. Illustrations demonstrating the fibula
allograft sandwich technique (the inlet fig-
ures demonstrate the technique crossection-
ally). (A) The allografts are located and wires
are passed through the holes and sternocostal
junctions. (B) Then the wires are looped and
the allografts are positioned at an appro-
priate strength.
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The patient is a 77-year-old man with type 2 diabetes
mellitus and chronic obstructive pulmonary disease who
underwent coronary artery bypass surgery (body weight,
91 kg; body mass index, 30.5). Four saphenous vein grafts
and the left internal thoracic artery graft were anasto-
mosed to 5 target vessels. The postoperative course was
complicated with respiratory insufficiency leading to
prolonged mechanical ventilation. After the extubation of
the patient at the fourth postoperative day, he was sup-
ported with continuous positive airway pressure. Two
weeks postoperatively he began to experience sternal
pain and a click. Although sternal stabilization was pro-
vided with the sternum corset, his complaints gradually
increased.

The computed tomography demonstrated the complete
sternal nonunion (Fig 1). There was no clinical or
Fig 3. Operative view of the patient. (A) Two
fibula allografts are placed laterally on the
anterior side of the sternum (black arrows)
and 1 at the posterior side (white arrow).
The interrupted caliber no.7 wires are
passed through (B) the allografts and
(C) the sternum.
laboratory evidence of mediastinal infection during this
period. The patient was operated once more in order to
ensure the sternal integrity with regard to his pain and
its debilitating effects. The figure-of-eight no. 7 caliber
stainless-steel wires were observed to cut the sternal
edges, leading to multiple transverse fractures and loss of
bone tissue. Cultures were taken which were later re-
ported to be sterile. The sternum and the fractured bone
fragments were trimmed until a bleeding healthy tissue
was observed. Three fibula allografts with the length of
25 cm and the thickness of 0.5 cm were prepared. These
grafts had been produced from organ donors under
sterile conditions. After the washing procedure with an-
tibiotics and sterile saline solutions, they were packed
and stored at �80�C. At the day of usage, they are
defrosted at 4�C and immersed in saline solution until the
time of implantation.



Fig 4. Three-dimensional computed tomog-
raphy after the sternal reconstruction with
(A) anterior, (B) lateral, and (C) posterior
projections.
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Multiple holeswere openedon the allograftswith the aid
of a 2.7-mm drill. Two of the fibula allografts were posi-
tioned anteriorly and another one was placed posterior to
the sternum in a parallel fashion to the long axis of the
bone. Afterwards, no. 7 caliber stainless-steel wires were
passed at the remnants of the sternocostal junctions and
through the holes on the fibula allografts, producing a
sandwich-like shape. After completing the wiring process,
the loops of thewireswerefixed at an appropriate strength.
Figures 2(A;B) and 3(A-C) demonstrate the illustration and
operative view of the technique, respectively.

The patient did well postoperatively. The postoperative
computed tomography demonstrated the intact sternal
edgeswithoutany signofnonunion (Figs4A-C).Hewas free
of symptoms 8weeks after the second surgical intervention.
Comment

Multiple methods and devices for sternal reconstruction
have been reported in literature. The conventional Robic-
sek weave has been widely accepted in current clinical
practice; however, in failedattempts for sternal repairmore
creative combinations of traditional wiring methods with
some instruments and supportive materials are necessary
[4, 5]. Different techniques for chest wall reconstruction
have been described using the synthetic or biologic mate-
rials. The major disadvantages of the implantation of syn-
thetic materials are excessive rigidity with the risk of
erosion of the adjacent structures, risk of infection, risk of
migration, insufficient strength, immunologic reaction,
and impossibility of incorporation into the host tissue [6].
The main advantage of the bone allografts are the
optimal mechanical properties and biocompatibility.
Bone grafts include the osteoprogenitor cells with the
possibility of new bone tissue formation [6]. Homologous
ileac and sternal allografts have been described in
literature for the reconstruction of sternum mainly in
cases with malignancy [7, 8]. In this case we preferred the
bone allograft in order to achieve a reliable and durable
sternal integritywith the lowest risk of infection in anobese
patient with diabetes mellitus.
In conclusion, we developed the fibular allograft sand-

wich technique, which is simple and reproducible.We also
believe that the longitudinally positioned fibula allografts
provide a safe and durable landing zone for the circum-
ferential sternal wires, which resembled the function and
the manner of the long axis parasternal wires described by
Robicsek [4]. Although this technique provided excellent
functional result in our patient in the early postoperative
period, further studies are mandatory in order to
evaluate the long-term results of this technique.
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