
Med. Forum, Vol. 25, No. 8 August, 201419

Sternal Wound Infection Following 
                CABG: A Review of 1121 Patients

1. Naseem Ahmad 2. Muhammad Naveed Shahzad 3. Suhail Ahmad
1. Asstt. Prof. of Cardiac Surgery, 2 Medical Officer, Cardiac Surgery, 3. Asstt. Prof. of Cardiac Anesthesia,

Ch. Pervaiz Ellahi, Institute of Cardiology

ABSTRACT
Objective: to know incidence of sternal wound  infection , microbacteria involved and associated risk factors  so as 
practical steps should be made before hand to counter theses problems
Study Design: Case series study.
Place and Duration of Study: This study was conducted at Ch. Pervaiz Ellahi, Institute of Cardiology, Multan from 
2012-2014.
Materials and Methods: Microbiological testing was conducted under supervision of a consultat microbiologist 
attached to the hospitals performing cardiac surgery.  Infections were classified as in-hospital SSIs if occurring 
during the hospital stay, or post-discharge. Infections were recorded as sternal or harvest site infections. Associated 
Potential risk factors were recorded . A proforma was filled which was approved by hospital ethical committee.
Results: Over the study period , 1121 patients had CABG. Predominantly patients were male (mostly in age range 
of 50-76 with median age of 63 years). ASA score of 3 was recorded  in majority of patients. The majority of 
patients were recorded as having an ASA score of 3 or 4, a clean wound, and antibiotic prophylaxis administered. 
Antibiotic prophylaxis in almost all cases.97 patients had sternal site infections, with one half of the cases detected 
in-hospital and the other half post-discharge. 
Gram-positive bacteria were detected in 56% of cases having infections. 43% had Gram-negative bacteria and fungi 
(e.g. Candida albicans) 1 case.
Conclusion: The incidence of MRSA is increasing and to counter these we had to adopt methods.
Key Words: MRSA, Prevalence.

INTRODUCTION
Sternal wound infection following CABG pose 
substantial burden on healthcare systems as  length of 
hospital stay and costs increases substantially.1

Factors that associated with increased risk of sternal 
wound infection are:2-5

1. Host factors (advanced age, obesity and diabetes) 
2. procedural factors (wound class, duration of 

procedures and surgical technique) 
3. infection control strategies(appropriate antibiotic 

prophylaxis, effective patient skin preparation).
Mediastinitis occurs in 0.25–5% of patients undergoing 
median sternotomy.Historically, mortality approached 
50% in these patients.6

Sternal wound infections may be classified into three 
distinct types as described by Pairolero and Arnold
1. Type 1 wounds occur in the first several 

postoperative days and are usually sterile. This is 
consistent with early bony nonunion and may 
represent the earliest stage of infection and perhaps 
even the portal of entry for skin flora.

2. Type 2 infections, occurring in the first several 
weeks postoperatively are consistent with acute 
deep sternal wound infection, including sternal 
dehiscence, positive wound cultures, and cellulitis.

3. Type 3 infections, presenting months to years later, 
represent chronic wound infection and 
uncommonly represent true mediastinitis. They are 

usually confined to the sternum and overlying skin 
and may be related to osteonecrosis or persistent 
foreign body.

Speculation exists that dehiscence of the sternum 
precedes infection of the deeper soft tissues within the 
mediastinum.Similar to other bones in the body such as 
in the lower extremity or even the mandible, sternal 
instability may perhaps encourage infection rather than 
result from it.With absent bacterial contamination and 
resulting infection, this instability will develop into 
sternal nonunion as opposed to poststernotomy 
mediastinitis and osteomyelitis.7

Many countries have implemented standardised 
surveillance systems to monitor and report sternal 
infection after CABG ,largely based on surveillance 
methods developed by the US Centres for Disease 
Control and Prevention (CDC) National Healthcare 
Safety Network.8-11

Preoperative risk factors for the development of 
mediastinitis include older patients, COPD, smoking, 
ESRD, DM, chronic steroid or immunosuppressive use, 
morbid obesity including large, heavy breasts, 
prolonged ventilator support (>24 h), concurrent 
infection and reoperative surgery. Other variables 
include off  midline sternotomies, osteoporosis, use 
of LIMA or RIMA, long cardiopulmonary bypass runs 
(>2 h), and transverse sternal fractures.
A high index of suspicion is encouraged for any patient 
with sternal instability or ‘click.’
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However, firm diagnosis of mediastinitis or deep sternal 
wound infection is made by isolation of an organism 
from mediastinal fluid or tissue, chest pain, or fever 
associated with
bony instability.Sternal nonunion commonly results 
from failure of boney healing following median 
sternotomy. However, it is also seen in association with 
chest wall trauma. Patients with non-union may 
complain of pain or clicking associated with respiration.
The study was designed to know incidence of sternal 
wound infection, microbacteria involved and associated 
risk factors  so as practical steps should be made before 
hand to counter theses problems.

MATERIALS AND METHODS
The study period is from 2012-2014 in Ch. Pervaiz 
Ellahi Institute of Cardiology, Multan.  Our inclusion 
criteria were all patients undergoing a CABG procedure 
that was defined by International Statistical 
Classification of Diseases and Related Health 
Problems, 10th Revision
Ethical approval was granted from hospital and Medical 
Research Human Research and Ethics Committee. 
Microbiological testing was conducted under 
supervision of a consultant microbiologist attached to 
the hospitals performing cardiac surgery. 
Infections were classified as in-hospital SSIs if 
occurring during the hospital stay, or post-discharge 
SSIs if detected after discharge and within 30 days post 
procedure (in case of implant in situ, the follow-up 
period was within one year). Infections also were 
classified as either superficial (involving 
skin/subcutaneous tissue) or complex (involving deep 
soft tissue, organ/space) infections . Infections were 
recorded as sternal or harvest site infections.
Associated Potential risk factors were recorded 
1. patient characteristics including age, sex and 

American Society of Anaesthesiologists (ASA) 
score 
a. ASA score ranges from 1 to 5, indicating a

i. patient being healthy
ii. with mild systemic disease

iii. with severe systemic disease
iv. with severe systemic disease that is a 

constant threat to life
v. patient who is not expected to survive 

without the operation 
2. Procedural factors 

a. emergency vs. elective
b. types of CABG surgery
c. wound classification (clean vs. clean-

contaminated)
d. number of grafts
e. use of antibiotic prophylaxis

3. patient factors 
a. medical comorbidities
b. steroid intake 

c. malnutrion
Statistical analysis Was done using spss 11. Numerical 
and categorical data was calculated and analysed.

RESULTS
Results are tabulated in table 1. Over the study period , 
1121 patients had CABG. Predominantly patients were 
male (mostly in age range of 50-76 with median age of 
63 years). ASA score of 3 was recorded  in majority of 
patients. The majority of patients were recorded as 
having an ASA score of 3 or 4, a clean wound, and 
antibiotic prophylaxis administered. Antibiotic 
prophylaxis in almost all cases. 97 patients had sternal 
site infections, with one half of the cases detected in-
hospital and the other half post-discharge. 
Gram-positive bacteria were detected in 56% of cases 
having infections. 43% had Gram-negative bacteria and 
fungi (e.g. Candida albicans) 1 case.
Following variables were identified as potential risk 
factors: 

1. ASA score of 4 or 5 
2. Urgent surgery
3. More than 3 grafts
4. Diabetes mellitus
5. Malnutrition
6. Smoker with element of COPD

DISCUSSION
Mediastinitis is characterized by an infection that 
begins as a small, focused area of infection in the 
mediastinal cavity just below the sternum. The ensuing 
inflammation and tissue necrosis infects the 
surrounding soft tissues beneath the sternum and 
mediastinal space, which may or may not include 
osteomyelitis of the sternum itself. Seventy percent of 
patients with mediastinitis require at least one 
additional surgical procedure for incision and drainage 
of the infected area. The standard of care is to perform a 
muscle flap to establish sufficient blood supply to the 
sternum to promote healing. Contributing factors to 
SSIs in general, and mediastinitis in particular, include 
the exogenous and endogenous sources that 
contaminate the surgical wound during the procedure. 
Exogenous sources include unsterile/ contaminated 
fluids, hair and skin cell shedding from the surgical 
team, and poor hand hygiene practices. Endogenous 
sources include the patient’s own skin flora and the 
presence of an existing infection at a remote site. Our 
study is comparable that of HAI surveillance system 
Norway (1.1%) & NHSN system US (1.2%).11-17.
Patients with chronic conditions such as renal failure, 
hypertension, chronic obstructive pulmonary disease 
(COPD), peripheral vascular disease (PVD), 
osteoporosis, and diabetes are at higher risk for 
experiencing post-op mediastinitis. Other risk factors 
include obesity, diabetes, smoking, hospitalization prior 
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to the surgical procedure, age, male gender, previous CABG procedures , an emergency procedure, and large 
Table No.1: Demographic and clinical characteristics of patients CABG

Number of patients undergoing CABG procedures from 2012-2014 in Ch. Pervaiz 
Ellahi Institute of Cardiology

1121

Sex
                 Male                               Female

Number %age Number %age 
980 87.42 141 13%

Age 

category, years Number %age 

<50 112 9.99
50-60 630 56.19
61-70 320 28.54
>70 59 5.26

American Society 
of 
Anaesthesiologists 
score

1 23 2.05
2 66 5.88
3 871 77.69
4 100 8.92
5 61 5.44

Priority of surgery
                  Urgent                        Elective 
Number %age Number %age 
100 8.92 1021 92.18

CABG graft type CABG with both sternal
and graft site incisions

CABG with sternal site
incisions only

Number %age Number %age 
1100 98.20 21 1.80

                                                                  Mean number of graft=2.5
Wound                  clean        Clean-contaminated

Number %age Number %age 
1111 99.10 10 0.99

Preopearative antibiotics All were given antibiotic prophylaxis
                                                                  SURGICAL SITE INFECTIONS
Superficial Sternal site infection Deep Sternal site ifection Harvest site incision
Number %age Number %age Number %age 
345 30.45 23 2.05 78 6.9
                                                                          PATHOGENS 
Methicillin-sensitive 
Staphylococcus aureus 
(MSSA) 43.3% 

methicillin-resistant 
Staphylococcus aureus 
(MRSA, 14.6%

Pseudomonas aeruginosa 
(8.3%),

Enterobacter spp. (6.7%).

breast size. Most consistently reported in the literature 
as independent variables for mediastinitis are obesity, 
diabetes, and hospitalization prior to the procedure.18-23

Mediastinitis Prevention Recommendations were 
developed that include :

1. Hand Hygiene,
2. Antibiotic Prophylaxis --- Therapeutic Guidelines 

recommend three options for antibiotic prophylaxis 
in cardiac surgery: cefazolin alone, a combination 
of flucloxacillin and gentamicin, or a combination 
of vancomycin and gentamicin. We follow these 
guide lines.

Our study indicate that increased risk of surgical site 
infections is because of increasing severity of illness. 
The underlying reason is that nearly all patients 
undergoing CABG surgery would have an ASA score
≥ 3. However, construction of these risk scores requires 

extensive and complex clinical data; their application to 
routine SSI surveillance data is subject to advancements 
of the underlying surveillance systems.24-30.

CONCLUSION
Our analysis of 10 years of CABG surgical site 
infection surveillance data indicates the importance of 
Gram-negative organisms as causative pathogens, and 
emphasises the need to select appropriate prophylactic 
antibiotics for patients undergoing CABG procedures. 
An upward trend in complex sternal site infection rates 
can be partially explained by the increasing proportion 
of CABG patients with more severe underlying disease. 
Future research should focus on development of 
appropriate and adequate risk adjustment models to 
facilitate valid comparison of CABG surgical site 
infection rates across hospitals.
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