
P
os

te
d

on
A

ut
ho

re
a

7
D

ec
20

20
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

73
64

89
.9

33
39

25
8/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

Multidisciplinary Surgery In Thoracic Wall Reconstruction For
Sternal Osteomyelitis

Anil Gokce1, Seyhan Babaroglu2, Hasan ERGANI1, and yucel akkas1

1Ankara Sehir Hastanesi
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Abstract

Sternal osteomyelitis and dehisense are a common problem with an incidence rate of 0.5% to 5.0% after major cardiac surgery.
However, the management of separation of the sternum in the patient’s thorax remains a challenge for cardiac surgeons and
thoracic surgeons using the incision. After cardiac surgery, postop sternal dehiscence and osteomyelitis was developed in the
patient. The old steel wires were removed and the sternum was resected due to long-term infection and extensive deformation
of the sternum. Pectoralis muscle flaps were partially mobilized and adducted. The large defect was closed using a large prolene
patch. Proper sized transversal titanium plates were selected. Due to the sternum bone was severely destroyed by infection,
longer transversal titanium plates were chosen to achieve thoracic stability. Healthy tissues were detected on the ribs. A total
of 4 titanium plates were placed intermittently. The plates were fixed to the ribs with titanium locking screws. The pectoral
muscle flaps adducted to the plates by the plastic surgery team. A total of 3 drains were placed, one in the mediastinum and
two between the thoracic wall and muscle structures.

INTRODUCTION

Sternal osteomyelitis and dehisense are a common problem with an incidence rate of 0.5% to 5.0% after
major cardiac surgery. [1] Recently, it has been reported that the mortality rate in deep sternum wound
infection after major cardiac surgery is decreasing, but still high as 16% to 22%. [2]

Conventional treatment of sternal osteomyelitis and dehiscence includes partial or total sternal resection
with intravenous antibiotic therapy, continuous irrigation with antimicrobial agents containing saline, and
localized negative pressure therapy known as vacuum assisted closure. When severe inflammation cannot
be controlled using these methods, debridement of the devitalized sternum is required. [3] However, the
conventional treatments have some limitations, especially in severe cases. First, massive resection, which is
essential to prevent recurrence, reveals a small disease-free border and does not provide enough space to hold
the sternum in conventional treatment. [4] Second, when the defect is large, the remaining bony structure
after resection of dead tissue is not sufficient to prevent paradoxical chest wall motion using conventional
treatment.

Recently, the use of hard metal plate fixation to close the sternum was recommended and reported promising
results in many centers. [5] Sternal wound dehiscence may be managed conservatively with regular wound
dressings, application of negative pressure to the wound, debridement and reclosing of the sternum or a local
muscle flap is recommended to close the defect. [6]

CASE PRESENTATION

Because the study was a case report, approval from the International Review Board was not
required. Since the study was a retrospective case report, informed consent was not required.
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Our case was a 72-year-old female patient who underwent cardiac surgery 2 months before sternal reconstruc-
tion. Our patient has diabetes and uses oral antidiabetic. After cardiac surgery, postop sternal dehiscence
and osteomyelitis was developed in the patient. Since the patient did not have benefit with the treatments
during 2 months, the operation was planned after the controls.

Operative Technique

The patient who underwent cardiac surgery 2 months ago were applied many treatment methods for sternal
dehiscence and osteomyelitis, but no success was achieved. The operation was started with general anesthesia.
The sternum was exposed through the previous midline incision. The old steel wires were removed and the
sternum was resected due to long-term infection and extensive deformation of the sternum. Pectoralis muscle
flaps were partially mobilized and adducted. The large defect was closed using a large prolene patch. Proper
sized transversal titanium plates were selected. Due to the sternum bone was severely destroyed by infection,
longer transversal titanium plates were chosen to achieve thoracic stability. Healthy tissues were detected
on the ribs. A total of 4 titanium plates were placed intermittently. The plates were fixed to the ribs with
titanium locking screws. The pectoral muscle flaps adducted to the plates by the plastic surgery team.
A total of 3 drains were placed, one in the mediastinum and two between the thoracic wall and muscle
structures. Deformed skin tissue due to long-term infection was resected, and the remaining healthy tissues
were closed according to the anatomical plan.

Postoperative Protocol

Drains that were placed to reduce the possibility of postoperative seroma and hematoma in the patient were
used until drainage finished. All drains were terminated on the 6th postoperative day. The patient was
discharged on the 7th postoperative day without complications.

Figure 1: Preoperative Radiological Imaging
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Figure 2: Intraoperative Images

Figure 3: Postoperative Radiological Imaging at 6 Months

DISCUSSION

Sternal dehiscence and infection problems of bone structure are complications after cardiac surgery and
thoracic surgery, and incidence rate is between 0.5% and 5%. [7] In many cases where sternum revision is
required, a simple wire circling, which is the most common method for sternal wound treatment, may not
be sufficient to provide sternal stability, especially when a significant part of the sternum is resected. [8,9] In
these cases, simple wire circling may cause sternum injury. Because tension may be applied to these areas
even using the Robicsek technique. Unstable sternal fixation may cause non-healing of wound. Considering
orthopedic principles, limiting movement between broken bone parts is extremely important for bone healing.
[10] Supporting thoracic wall with metal plates may provide stabilization and immobilization of thoracic wall,
and therefore it have been reported that promising for the treatment of a complicated sternum after major
cardiac surgery. [11]

Conventional methods have failed to solve the chest wound problem. Most parts of sternum must be healthy
to close sternum using traditional methods (simple wiring or Robicsek technique). Various disadvantages
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have been reported that such as use of titanium plates is more expensive than conventional methods to close
sternum and dislocation of screws. [12] Although these disadvantages, we consider that using titanium plates
and supporting plates with prolene patches are very effective to provide sternal stability even wide resection
of sternum, as in our case.

In addition to using titanium plates in the treatment of sternal dehiscence and osteomyelitis, a muscle flap
may be required to provide thoracic wall stability in large defects. Pectoralis major muscle flap, omental
flaps, rectus abdominis flaps and latissimus dorsi flaps may be used in reconstruction of sternum defects.
[13] Prolene patch, titanium plate and pectoral flaps were used to treat in large defect of our patient. We
consider that this flap is effective to provide the stability of the thoracic wall and to control the infection
of tissues. In the literature, it was reported that using the flap is successful in the treatment of sternal
dehiscence and osteomyelitis. [14]

CONCLUSION

After sternotomy method, which is often used in cardiac and thoracic surgery, severe complications such
as sternal dehiscence and sternal osteomyelitis may occur. Patients, including our case, who need complete
resection of sternum and underwent extensive soft tissue debridement, may be encountered. We consider that
using stability factors such as prolene patch and muscle flaps with titanium plates in large sternal resections
is effective to provide the integrity of the thoracic wall and to control the infection.
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