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ABSTRACT

Introduction. Mediastinitis is a deadly surgical site infection (SSI)
after cardiac surgery. Although rare, mortality is as high as 47%. Best
practices for infection prevention to eliminate this deadly complica-
tion must be identified. Surgical dressings impregnated with silver have
been shown to reduce SSIs in other surgical specialties. The aim of this
study was to determine if the routine use of silver surgical dressings is
beneficial to prevent mediastinitis after cardiac surgery.

Methods. A single-center retrospective study was performed on
patients who underwent sternotomy from 2016 to 2018 at the Univer-
sity of Kansas Medical Center. Prior to June 2017, all cardiac surgical
patients were treated with gauze surgical dressings and designated as
Group A. The routine use of silver-impregnated surgical dressings was
implemented in June 2017; patients after this change in practice were
designated as Group B. Patient characteristics and rates of deep and
superficial sternal wound infections (SW1) were compared.

Results. There were 464 patients in Group A and 505 in Group B.
There were seven SWIs in Group A (7/464, 1.5%) and five in Group B
(5/505, 1%; p = 0.57). Of these, there was one deep SWI per group (p
=0.61) and six superficial SW1s in Group A compared to four in Group
B (p = 0.74). Severe COPD was higher in Group A (p = 0.04) and peak
glucose was higher in Group B (p = 0.02).

Conclusions. The analysis conferred no benefit with silver-impregnat-
ed surgical dressings to prevent mediastinitis. Choice of gauze surgical
dressings may be preferable to reduce cost.

Kans J Med 2021;14:269-272

INTRODUCTION

Surgical site infection (SSI) is a burdensome healthcare-associated
infection (HAI) affecting nearly all surgical operations, with poten-
tially devastating outcomes.! Specifically in cardiac surgery, patients
are susceptible to superficial and deep sternal wound infections (SW1),
noted by some to occur in 849% of sternotomies.? Deep sternal wound
infection (DSWI), or mediastinitis, is the most serious SWI and has
mortality rates reported as high as 47%.> Many efforts were made to
optimize infection prevention strategies that became standard of care
resultingin a 32% decrease in infection rates from 2008 to 2012.* Some
of these strategies included skin and nares decontamination, antibiotic
prophylaxis, strict perioperative glucose control, and surgical closure

techniques (i.e., figure-of-eight, Robicsek).> Despite this, the incidence
of DSWI remains unacceptably high at 0.5% to 6% and warrants further
investigation.”

Contamination of the sternal wound by normal skin flora is an impor-
tant route for infection in the postoperative period. Pathogens can gain
access to deeper tissues when dehiscence is present due to the normal
breathing mechanics at the destabilized wound.®'2 Theoretically, reduc-
ing the bioburden around the incision in the postoperative period could
interrupt this process and allow time for wound healing. Guidelines for
infection prevention focus on the pre- and intra-operative periods, while
less clear guidance is given in the postoperative period. In this situation,
exogenous routes seeding deep tissue infections after leaving the oper-
ating room deserve further consideration.

One idea gaining popularity in postoperative wound care is the use
of silver surgical dressings to harness the natural bactericidal and bac-
teriostatic properties of silver.” Silver has long been used successfully
in device coating and chronic wound and burn care, and more recent-
ly has shown promising results to prevent SSL.** The mechanism
of silver-impregnated surgical dressings presents an opportunity to
decontaminate the incision while the sternum heals. Early reports were
compelling, and one study noted zero cases of mediastinitis after replac-
ing gauze with silver dressings. But the reproducibility of these findings
was variable, and the pursuit of high-quality data slowed down.?*2
However uncertain, the potential to save one patient from suffering this
complication instituted a department wide change to use silver dress-
ings in all cardiothoracic surgical patients.

Cost-conscious care is a principle of high-value healthcare. Benefit-
cost analysis evaluates the benefits of interventions with their costs,
such as postoperative silver dressings at this institution. The immediate
cost of silver dressings is $26.82 for each sternal dressing. The potential
benefits are mitigating future costs of mediastinitis and reduced mor-
bidity and mortality for patients. The aim of this study was to evaluate
this intervention and its ability to achieve the intended goal of reducing
postoperative complications at this institution.

METHODS

This single-center study was approved by the institutional review
board at the University of Kansas Medical Center. A retrospective
cohort study was performed on adults 18-years-old and older who
underwent sternotomy for cardiac surgery from June 2016 to June
2018. Patients with active infection at the time of operation and those
undergoing open heart transplant were excluded due to higher sus-
ceptibility to infections. Left ventricular assist device placements were
excluded because sternal incisions are not uniformly performed in these
cases. Sternotomy incisions were treated with gauze dressings (GD) in
all patients before June 2017; this was Group A and served as the control
group. Sternotomy incisions after June 2017 were treated with silver-
impregnated dressings (SD) after a department wide change in practice
was implemented; this was Group B and served as the treatment group.
All operations were performed by board-certified cardiothoracic sur-
geons and patients received the same perioperative infection prevention
protocol aligned with institutional standards. GD used in Group A were
replaced on postoperative day two and removed on postoperative day
three or until wound was dry. CarraKlenz™ wound cleanser (Medline
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Industries, Northfield Illinois) was used during dressing changes. Com-
mercially available SD used in Group B were removed on postoperative
day seven as recommended by the manufacturer (Argentum Medical,
Geneva [llinois).

Sternal wound infections were diagnosed by surgeons according to
the criteria from the U.S. Centers for Disease Control and Prevention.*
Superficial sternal wound infection (SSWI) involved tissue above the
fascial plane with at least one of the following: 1) purulent drainage; 2)
organisms isolated from the wound; 3) tenderness, swelling, or heat
present and wound opened by surgeon; or 4) diagnosis by surgeon.
DSWI, or mediastinitis, involved tissue below the fascial plane (with or
without infected retrosternal space) and met at least one of the follow-
ing: 1) purulent drainage; 2) wound dehiscence or opened by surgeon
with organisms identified in mediastinal tissue or fluid and fever (>
38°C) or tenderness present; or 3) evidence of infection on gross ana-
tomical or histopathologic exam.

Data were collected using electronic medical record and the Society
of Thoracic Surgeons database. Patient demographics including age,
sex, body mass index (BMI), smoking history, and comorbidities were
collected. Severe chronic obstructive pulmonary disease (COPD) was
defined as FEV, < 50% of predicted value. Recorded operative details
included cardiac bypass time, valve operation, blood products, peak lab
values, ventilation time, and length of stay.

Data were analyzed using SAS statistical software version 94 (SAS
Institute, Cary, NC). Continuous and normally distributed data were
presented as mean with standard deviation and categorical data were
presented as percentages. Fisher exact test was used for analysis of
categorical data and student t-test was used for analysis of continuous
variables.

RESULTS

There were 464 patients in Group A and 505 patients in Group B.
There were significantly more patients with severe COPD in Group A
(39/464, 84%) compared to Group B (26/505, 5.1%; p = 0.04). There
were no statistical differences in other demographic variables including
age (62.2 + 13 years vs. 61.2 + 13.3 years in Group B; p = 0.23), female
sex (128/464, 27.6% vs. 160/505, 31.7% in Group B; p = 0.16), BMI (30
+ 5.0 kg/m?vs. 30 + 6.3 kg/m?in Group B; p = 0.99), Hemoglobin A1C
(6 +1.7mg/dLvs.6.1 +1.7mg/dLin Group B; p = 0.41), current smokers
(260/464, 56% vs. 291/505, 57.6% in Group B; p = 0.62), diabetes
(177/464, 38.1% vs.170/505 in Group B, 33.7%; p = 0.15), hypertension
(386/404,83.2% vs.410/505,81.2% in Group B; p = 042), dyslipidemia
(361/4064, 77.8% vs. 400/505, 78.2% in Group B; p = 0.59), dialysis
(17/464, 3.7% vs.13/505 2.6% in Group B, p = 0.33), emergent proce-
dures (35/464, 7.5% vs. 44/505, 8.7% in Group B; p = 0.51), or valvular
procedures (190/464, 41% vs.193/505, 38.2% in Group B; p = 0.38).

Average intraoperative peak glucose levels were significantly higher
in Group B (1869 + 62.1 mg/dL.) compared to Group A (179.1 +41.3 mg/
dL; p = 0.02). All other operative characteristics were not statistically
different, including cardiac bypass time (106.5 minutes + 46.6 vs. 109.1
minutes + 53.2in Group B; p = 041), peak creatinine (1.6 mg/dL + 1.6 vs.
1.5+ 1.5 mg/dLin Group B; p = 045), ventilation time (174 hours +46.9
vs. 20.6 + 48.6 hours in Group B; p = 0.30), blood products (186/464,
40% vs.189/505, 374% in Group B; p = 0.40), or length of stay (8.1 days
+59vs. 76 days = 5.3 in Group B; p = 0.19).

KANSAS JOURNAL of MEDICINE

SILVER DRESSINGS IN CARDIAC SURGERY
continued.

Table 1. Comparison of baseline characteristics between patients
who received gauze surgical dressings before June 2017, and
patients who received silver-impregnated surgical dressings after
June 2017.

Gauze dressings | Silver dressings N
Group A, N =464 | Group B, N =505 pvalue

Characteristics Mean (= Standard Deviation)

Age, years 62.2 (13) 01.2(13.3) 0.23
BMI, ke /m? 30 (5.6) 30 (6.3) 099
Hemoglobin A1C, mg/dL 6(1.7) 6.1(1.7) 041
Cardiac bypass time, min 100.5 (46.0) 109.1 (53.2) 041
Peak glucose, mg/dl. 179.1 (41.3) 186.9 (62.1) 0.022
Peak creatinine, mg/dL 1.6 (1.6) 1.5(1.5) 045
Ventilation time, hour 174 (46.9) 20.6 (48.0) 0.30
Length of stay, days 8.1(59) 7.6 (5.3) 0.19

n (%)

Sex, female 128 (27.0) 160 (31.7) 0.10
Current smoker 260 (56) 291 (57.6) 0.62
Severe COPDP 39 (84) 26 (5.1) 0.042
Diabetes 177 (38.1) 170 (33.7) 0.15
Hypertension 386 (83.2) 410 (81.2) 042
Dyslipidemia 361 (77.8) 400 (78.2) 0.59
Dialysis 17 (3.7) 13 (2.6) 0.33
Emergent operation 35(7.5) 44 (8.7) 0.51
Valve procedure 190 (41) 193 (38.2) 0.38
Blood products 186 (40) 189 (374) 040

ap < 0.05, statistically significant
"FEV, < 50% of predicted

SWI developed in seven patients in Group A (7/464, 1.5%) and in
five patients in Group B (5/505, 1%; p = 0.57). Of these, six wounds in
Group A and four wounds in Group B were classified as superficial (p =
0.74). One wound in both Group A and Group B was classified as deep
(p = 0.61; Table 2).

Table 2. Incidence of sternal wound infections (SWI) in patients
who received gauze surgical dressings before June 2017, and
patients who received silver-impregnated surgical dressings after
June 2017.

Gauze dressings | Silver dressings R
Group A, N =464 | Group B, N =505 pvalue
n (%)
Total SWI 7(1.5) 5(1) 0.57
Deep 1(04) 1(0.2) 0.0l
Superficial 6(1.3) 4(0.8) 0.74

ap < 0.05, statistically significant
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DISCUSSION

The interest in silver dressings in cardiac surgery began when Huck-
feldt reported a reduction in SWIs with SD down to zero compared
to traditional gauze in adult cardiac patients.* Adding to the interest,
Totaro demonstrated the addition of SD in patients with mediastinitis
refractory to wound vacuum-assisted closure caused wound cultures
to turn negative.” This prompted further investigation. In 2016, a ran-
domized control trial was conducted in pediatric patients undergoing
sternotomy for cardiac surgery to compare silver and gauze dressings.
Noinfections occurred in either group and the authors concluded silver
and gauze were equally effective.”> More recently, Raman also reported
no difference between silver and gauze in a single center retrospective
study of adult cardiac patients.? The findings reported in the literature
were variable, making the clinical significance of SD unclear.

Our study did not indicate benefit with the use of SD to prevent
mediastinitis or even superficial sternal infections. The incidence of
infection in our study population was similar to what was reported
in the literature, and like Raman,?? we were not able to reproduce the
promising results reported by Huckfeldt® in 2004. This may suggest
institutional-specific bias present in Huckfeldt’s study. However,
without randomized controlled trials in the adult cardiac population,
the benefit remains unclear.

Our study results could have been influenced by the differences
between study groups noted at baseline. Patients with COPD are
known to be at increased risk of developing SWI1.282° We had signifi-
cantly more patients with severe COPD in Group A, which could have
exacerbated the observed benefit in Group B. Strict glycemic control
during the perioperative period is known to reduce the risk of devel-
oping SWI1.23 We noted a significantly higher peak glucose level in
Group B compared to the control, which could have underestimated
benefit of SD. However, the peak glucose level did not exceed the level
associated with elevated risk (> 200 mg/dL).*! Thus, we do not believe
either of these differences would have changed the results in a mean-
ingful way.

Our study was limited by its retrospective nature and lack of ran-
domization. Over the duration of the study, it was possible that small
changes in practice could have introduced confounders. The overall
incidence of mediastinitis was low in both study groups making it
difficult to draw conclusions in this retrospective study. This was a
single-center study and results may not be generalizable, although
incidence was like that of the general population.

CONCLUSIONS

A retrospective analysis assessed the use of silver-impregnated
surgical dressings compared to gauze surgical dressing in hopes of pre-
venting mediastinitis. The analysis showed no benefit with the use of
silver-impregnated surgical dressings. Based on these results, treat-
ment of the sternal incision with gauze may be preferred to reduce cost.
Further investigation of optimal wound care during the postoperative
period is needed in the effort to eliminate this costly and deadly com-

aplication.
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