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We describe an outbreak of 22 sternal surgical site infections following cardiac surgery, including 4
Gordonia infections. Possible operation room environmental contamination and suboptimal infection
control practices regarding scrub attire may have contributed to the outbreak.
Published by Elsevier Inc. on behalf of the Association for Professionals in Infection Control and
Epidemiology, Inc.

Surgical site infections (SSIs) are an important cause of
morbidity following cardiac surgeries, including coronary artery
bypass grafting (CABG).1 Staphylococci and Enterobacteriaceae
account for approximately 65% of cardiac SSIs reported to
the National Healthcare Safety Network surveillance system.2 SSIs
caused by environmental organisms are less commonly reported.2
On March 2, 2012, the Florida Department of Health and the
Centers for Disease Control and Prevention (CDC) were notiﬁed of
an outbreak of sternal SSIs among cardiac surgery patients in a
community hospital, which performs approximately 400 open
heart surgeries per year. Twenty-two infections were identiﬁed
from August 1, 2011, through February 29, 2012. Although more
than 8 pathogens were identiﬁed, 4 case-patients’ specimens
grew Gordonia spp, gram-positive, slow-growing environmental
bacteria that rarely cause hospital-acquired infections.3 This
report describes this cluster of SSIs and the subsequent
investigation.
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METHODS
Case deﬁnition and description
A case-patient was deﬁned as a patient diagnosed with a sternal
SSI within 1 year following CABG or valve replacement surgery
performed at hospital A between August 1, 2011, and February 29,
2012, and with at least 1 of the following at the time of diagnosis: (1)
drainage from the incision; (2) pain, redness, or swelling at the
incision; (3) any bacteria isolated from sternal wound ﬂuid or tissue
cultures. Case-patient charts were reviewed to obtain demographics,
underlying conditions, clinical presentations, and surgery indicators.
Patient care and infection control observations
The cardiac surgeons and cardiovascular operating room (CVOR)
staff were interviewed about routine clinical practices, and a mock
surgery was observed by the investigation team. Postoperative
wound care, environmental cleaning and disinfection, surgical
equipment sterilization, and CVOR environmental indicators (air
pressure, temperature, and relative humidity) were reviewed.
Laboratory analysis
Because other isolates were not saved, only 4 Gordonia isolates
from surgical wound cultures were available and sent to the CDC for
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pulsed-ﬁeld gel electrophoresis (PFGE). Hand cultures were
collected from 23 CVOR staff participating in most of the cardiac
surgeries during the investigation time period using a Handi-Wipe
method.4 Sponge-Sticks (3M, St. Paul, MN) were used to collect
surface samples from multiple CVOR surfaces. Air samples in the
CVOR suite were collected using a SAS Super 90 microbiologic air
sampler (PBI International, Milan, Italy).
RESULTS
Case description
There were 22 case-patients identiﬁed at hospital A from August
1, 2011, through February 29, 2012 (crude rate 10 per 100 surgeries)
(Fig 1). No bacteria were recovered from wound cultures obtained
from 8 case-patients (2 received antimicrobials prior to specimen
collection). Organisms identiﬁed from the other 14 case-patients
included Gordonia bronchialis (n ¼ 3), Gordonia terrae (n ¼ 1),
Pseudomonas aeruginosa (n ¼ 4), Proteus mirabilis (n ¼ 3),
methicillin-resistant Staphylococcus aureus (n ¼ 3), methicillinsensitive Staphylococcus aureus (n ¼ 1), Serratia marcescens (n ¼ 1),
Escherichia coli (n ¼ 1), and Candida albicans (n ¼ 1). A description of
cases, stratiﬁed by culture results, is provided in Table 1. Of note, the
time from surgery to symptom onset was longer for Gordonia casepatients than case-patients with other organisms (34 vs 22 days,
respectively).
Review of patient care and infection control practices
Patient care
Antimicrobial prophylaxis timing was appropriate for most
cases; however, antimicrobial dosing was often inadequate primarily because of under-dosing of obese patients.5 The mock surgery did not identify any potential systematic breaches in sterility
or preoperative skin care. Postoperative wound care was found to
be consistent with guidelines.6
Infection control
Staff were observed wearing home-laundered scrub attire and
ﬂeece jackets in the CVOR. A blood stain found on a blood cell saver
after cleaning, suggesting this process was insufﬁcient. Cleaning of
the substerile room was also inadequate. Two CVORs underwent
remodeling in June and July 2011, just prior to the beginning of the
outbreak. Review of the construction records and staff interview
indicated that recommended infection control precautions
regarding physical barriers between operating rooms (OR) and
construction areas, air pressure, and construction personnel
attire7,8 were not consistently followed. After construction, humidity in 1 CVOR was found to be higher than the recommended
upper limit of 60%9; during our investigation, air pressure inside
that CVOR was found to be lower than the pressure in the adjacent
substerile room resulting in airﬂow into the CVOR from adjacent
spaces.
Laboratory analysis
S aureus was identiﬁed from hand cultures of a nurse, a perfusionist, and a surgeon. E coli was identiﬁed from a hand culture
sample of a nurse anesthetist. Two of the 3 G bronchialis isolates
obtained from the case-patients were closely related by PFGE
(Fig 2). Neither Gordonia spp nor any other organisms isolated from
case-patients were recovered from any environmental samples (eg,
CVOR air samples, surface swabs) or the hands cultures from health
care workers sampled.

Fig 1. Epidemic curve: sternal surgical site infections following cardiac surgery at
hospital A from August 2011 through February 2012.

DISCUSSION
A polymicrobial and polyclonal cluster of sternal SSIs following
cardiac surgery occurred at hospital A from August 2011 through
February 2012, including 4 infections caused by Gordonia species.
An on-site investigation suggested that multiple factors may have
contributed to environmental contamination, including suboptimal
CVOR pressure and humidity control, use of non-OR attire in the
OR, inadequate cleaning, and failure to implement appropriate
infection control precautions during construction.
Gordonia are gram-positive organisms found in soil and dust
and have been identiﬁed only rarely as a cause of health careassociated infections, including SSIs.10 Isolation and identiﬁcation
of Gordonia from clinical cultures can be challenging.11 In this
investigation, Gordonia spp were identiﬁed in specimens from 4 of
the 22 case-patients. In addition, 8 case-patients’ specimens were
culture negative and might have represented additional Gordonia
infections; cultures that would detect these organisms were not
routinely ordered. This is further supported by the fact that the
culture-negative and Gordonia case-patients often appeared to
present with milder symptoms than those with other pathogens
(eg, often without fever and pain). Wound cultures from Gordonia
case-patients were initially reported as negative before being isolated after prolonged specimen incubation. When SSIs are identiﬁed and routine cultures are unrevealing, providers should
consider the possibility that they are caused by atypical environmental organisms and consider appropriate cultures. This might
include cultures for rapid growing, acid-fast bacilli; fungi; or other
suspected organisms.
There have been 2 previous reports of clusters of Gordonia SSIs
following cardiac surgeries. The ﬁrst report described a cluster of 7
case-patients over an 8-month period in a hospital, in which an OR
nurse and her dogs were found to be colonized with Gordonia
strains matching the patient strains.10 A second outbreak of
3 Gordonia bronchialis SSIs among cardiac surgery patients occurred
1 year prior to our investigation in a hospital within the same state
as hospital A.12 In that investigation, a nurse anesthetist, who
was involved in all 3 cases, was found to be colonized on her hands
with the PFGE-matched outbreak strain. The strain was also
recovered from the nurse’s surgical scrubs. The nurse became
negative after discarding her old washing machine, suggesting that
home laundering of surgical attire might have contributed to
contamination. No links were identiﬁed between this outbreak and
the outbreak involving hospital A. In the outbreak at hospital A,
home-laundered scrub attire and ﬂeece jackets were used by CVOR
staff and could have been contaminated with these organisms in a
similar fashion. However, the use of home-laundered attire in the
OR remains controversial; whereas CDC guidelines do not have
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