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Introduction
Multi-resistant pathogens are a concern and great burden 

in surgical-site infections after open-heart surgery, and routine 
perioperative antibiotic prophylaxis provides no protection against 
those organisms. Radical surgical debridement and reconstruction 
results in the development of dead spaces, which can facilitate 
reinfection in these difficult-to-treat wounds. Here we present a 
case where a combination of incisional negative-pressure wound 
therapy (NPWT) and radical surgery led to wound decontamination, 
early dead-space obliteration and drain removal.

Case Report
A 68-year old women underwent coronary artery bypass 

grafting and aortic valve plasty through a median sternotomy with 
left internal thoracic artery harvesting. She was on medication 
for non-insulin dependent diabetes mellitus and chronic 
obstructive pulmonary disease. Her body mass index was 33kg/
m2, and preoperative nasal screening for methicillin-resistant  

 
Staphylococcus aureus (MRSA) was negative. She was discharged 
on the 9th post-operative day with a properly healing sternal 
wound, stable sternum, and nearly normal C-reactive protein (CRP; 
16.4mg/L). On the 24th postoperative day, she was readmitted due 
to an excessive pasty discharge from her sternal wound. Her CRP 
was elevated (153mg/L) at that time. Samples obtained from the 
wound for microbiological evaluation revealed the presence of 
MRSA. In an attempt to decontaminate the wound and prepare it for 
final surgical reconstruction, we surgically debrided and irrigated 
it. Open-wound treatment was continued with NPWT (Vivano, 
Hartmann Ricco LTD, Budapest, Hungary) and the initiation of 
antibiotic therapy with vancomycin (2 × 1g daily). 

The NPWT dressings were regularly changed in the operating 
room every 3 days, and further wound debridement was always 
performed. After 2 weeks of treatment, the wound cultures showed 
no bacterial growth. Therefore, the sternum was rewired and 
irrigation-suction drainage with a dilute Betadine solution was 
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initiated. Mechanical ventilation was required for 2 days due to 
hypoxaemia. One week later, wound discharge appeared again, so we 
reopened the wound and continued the NPWT. The microbiological 
samples still showed MRSA contamination. The NPWT continued 
for 38 days, but despite the intravenous vancomycin therapy, 
decontamination of the wound was not achieved in this period. 
We decided to perform a radical decontaminative surgery and 
discontinued the NPWT two days prior to the operation. During this 
time, all the infected tissues, including the sternum and retrosternal 
space, showed various extents of biofilm development that could 
not be seen during the NPWT. 

During the operation, all tissue that was covered by biofilm, 
including the entire sternum, was totally removed. The sternum 
was completely resected to the costal cartilages, which were 

subsequently covered by various amounts of periosteum. To cover 
the post-debridement defect and improve the perfusion status 
of the wound, bilateral pectoral muscle advancement flaps were 
used. Finally, the skin and underlying soft tissue were closed with 
interrupted sutures in one layer. Six Redon drains were left in the 
wound, 3 under and 3 over the pectoral muscle flaps. Incisional 
NPWT was applied for 10 days (Figure 1). The Redon drains were 
removed on the 3rd and 4th postoperative days as the discharge 
decreased below 30mL/day. Two consecutive microbiological 
samples obtained from the drain discharge showed no bacterial 
growth. Computed tomography images acquired 3 months after the 
surgery showed the mediastinum covered by muscle flaps with no 
signs of inflammation (Figure 2). One year after the operation, the 
patient was doing well, had no complaints, no pain, and expressed 
no restrictions during physical activity.

Figure 1: intraoperative seen. A: Biofilms in the sternal wound after cessation of NPWT for two days. B: Radical surgical de-
bridement, bilateral pectoram muscle flap plasty. C: Final closure of surgical wound. D: Incisional NPWT over closed wound. 

Figure 2: (a) Sternal wound after 3 months of surgical reconstruction. (b) Three months after surgical reconstruction, pectoral 
muscle flaps cover the anterior mediastinum. 

Discussion
Post-sternotomy mediastinitis is still a major concern after open 

heart surgery, with a considerable impact on morbidity, mortality, 
and long-term survival [1-3]. Staphylococcus aureus is the most 
commonly cultured organism from sternal wounds. No definitive risk 
factors have yet been identified to screen and identify the patients 
who might be expected to have a high risk of developing post-

sternotomy mediastinitis due to S. aureus infection [4]. Methicillin-
resistant S. aureus cultured from sternal wounds leads to poorer 
outcomes with regard to treatment failure and actual survival. 
Some have reported a decreased incidence of MRSA infections in 
cardiac surgery after proper nasal screening and decolonization 
[5]. The Society of Thoracic Surgeons Practice Guidelines [6] 
recommend cephalosporin for perioperative antibiotic prophylaxis 
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in cardiac surgery, which provides no protection against MRSA. The 
most commonly administered antibiotic used to treat MRSA wound 
infections is vancomycin. However, radical surgical debridement 
and reconstruction may be the only effective method to successfully 
decontaminate these wounds. 

In our case, multiple sternum-preserving debridements did not 
lead to wound decontamination, and a failure of treatment was the 
final result. Radical surgery with the removal of all infected foci was 
the only feasible procedure to achieve this goal. Pectoral muscle 
flaps are well-vascularized and serve to cover the defects after a 
radical surgical debridement, in addition to improving perfusion 
and antibiotic penetration into the reconstructed wounds. Dead 
spaces should be drained to avoid the development of seroma and 
prevent infection. A novel method to reach this goal is by applying 
incisional NPWT over the reconstructed wound [7]. This can lead 
to the accelerated obliteration of dead spaces and earlier removal 
of Redon drains, which could result in a shorter hospitalization 
time. Radical debridement, or decontaminative surgery, is usually 
needed when dealing with wounds contaminated by multiresistant 
pathogens. Antibiotic penetration can be questionable afterwards, 
and pectoral muscle flaps may be the best route for their delivery to 
the wounds. Incisional NPWT may also accelerate the obliteration 
of dead spaces and surgical drain removal, decreasing the rates of 
reinfection.
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