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ABSTRACT

Aim: To study the effect of vancomycin tropically in decreasing the incidence of sternal wound infection in

patients undergoing open cardiac surgery.
Study design: Randomized controlled trial

Place and duration: Department of Cardiovascular & Thoracic Surgery Sheikh Zayed Hospital Lahore from 1%t

January 2019 to 315t July 2020.

Methods: A total of 180 male and female planned for elective open heart surgery is selected for this research
work. All patients age is between 40 and 70 years and these patients are bifurcated in two groups. In Group |
there are 90 patients in which vancomycin is used on the sternal edges, while in Group Il there are 90 patients
in which only normal saline wash is used at the time of sternal approximation. At the end incidence of sternal
wound infection is monitored to establish the benefits of tropical vancomycin.

Results: One hundred and thirty three (73.89%) were males and 47 (26.11%) were females. Topical
vancomycin group has decreased rate of superficial and deep sternal wound infections as compared to the
patients in which topical vancomycin is not applied (2.22% vs 6.67%) and (1.11% vs 4.4%).

Conclusion: Application of vancomycin tropically at surgical site at the time of closure of sternum in
conjunction with prophylactic use of antibiotics reduces wound infection in open heart surgery.
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INTRODUCTION

Open heart surgery is a clean procedure with a possibility
of infection postoperatively. Median sternotomy is the basic
procedure in cardiac surgery. There is 0.5% to 8.0% sternal
wound infections (SWIs) in open heart surgery
postoperatively associated with high morbidity, mortality
and stay in hospital with high cost effect. The uses of wide
spectrum antibiotics prophylectly in perioperative or
postoperative period never prevent infection in all cases.!

In open heart surgery the risk factors of surgical site
infection vary according to type of surgical procedure. The
predictive factors of surgical site infection in patient
characteristics are identified such as diabetes mellitus,
COPD, emergency/urgency or prolonged procedures and
Obesity.?

Now a day’s increase in population size anticipated
that rise in the prevalence of these comorbidities leads to
rise in potentially devastating problems. The improvement
in the rates of surgical site infection after sternotomy has
not yet achieved even after different preventive measures
are adopted and different population based studies carried
out.®

Advancements in the techniques of open heart
surgery has led to development of new measures to reduce
complications regarding surgical site infections. The use of
topical antibiotics par operatively is the main field of interest
now a days in the whole world by utilizing different
ingredients like vancomycin, gentamycin and cefazolin
along the edges of sternum before closure of sternum with
steel wires.* The non-systemic topical use of these
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ingredients shows good results in trials to reduce the
sternal wound infection postoperatively.®

The use of vancomycin intravenously in open heart
surgery is a routine practice but many cardiac surgeons
additionally use topically over sternal edges.®

Only limited work is available to date which is going to
prove the use of vancomycin on sternal edges to decrease
the prevalence of sternal infections after open heart
surgery. In the present study, hypothesis is the use of
topical vancomycin reduces sternal wound infection
postoperatively. This clinical trial is carried out at the Unit of
Cardiovascular and Thoracic Surgery Shaikh Zayed
Hospital Lahore to prove the efficacy of vancomycin in
decreasing surgical site infection after open heart surgery.

MATERIALS AND METHODS

This randomized controlled trial is conducted at
Department of Cardiac Surgery Shaikh Zayed Hospital
Lahore from 1%t January 2019 to 31st July 2020. All male
and female patients between 40-70 years undergoing
cardiac surgery were included. All patients undergoing redo
cardiac surgeries, allergic to vancomycin, renal failure,
having pre-operative high TLC count and not giving
consent were excluded. A total of 180 patients of both
genders who underwent open heart surgery are selected
for study. The detailed medical history including age, sex,
history of previous cardiac surgery, diabetes mellitus,
smoking history, hypertension, are examined after taking
informed consent from all the patients. In every selected
patient for study prophylactic antibiotics are given at the
time of induction which includes injection ceftrioxone (19)
and co-amoxiclav (1.2g). This regime of antibiotics
combination is continued IV for 72 hours postoperatively. In
diabetic patients Injection insulin regular is used according
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to blood glucose levels to keep it within normal limits. All
patients are planned in two groups; Group | consist of
90male and female individuals injection vancomycin
powder (1gm) is applied on sternal edges and Group Il
consist of 90 patients in which only normal saline wash is
used at the time of surgical site closure. We followed-up
the patients for six weeks and occurrence of superficial and
deep surgical site infection is noted. Other considerable
factors that can contribute in surgical site infections
likepoor glycemic control, cigarette or any other drug
addiction ,increased time of operation, time of aortic cross
clamping and total bypass time are also carefully noted
along with usage of tropical vancomycin. All the statistical
data was analyzed by SPSS-20. P-value <0.05 is
considered as significant.

RESULTS

In group I, 70 (77.78%) patients were males and 20
(22.22%) patients were females while in group Il, 63 (70%)
patients were males and 27 (30%) patients were females.
Thirty four patients belonged to age group <50, 42 are
between 50-60 years and 14 patients are >60 years old in
group | whereas in group Il, 30 patients are<50 years, 44
patients were between 50-60 and 16 patients are>60 years
of age. In group 1, 26 (28.89%) are hypertensive while in
group Il 29 (32.22%) patients has this comorbidity. The
incidence of diabetes was higher in group 1, 18 (20%) v/s
10 (11.1%). There were 20 (22.22%) smokers in group | as
compare to 14 (15.55%) Group Il. We found no significant
difference according to age, sex, BMI except diabetes
mellitus and smoking (Table 1).

All individuals in which topical vancomycin is applied
has reduced incidence of superficial and deep surgical site
infections as compared to the patients in which normal
saline is used (superficial infections:1.11% v/s 8.89%),
(deep wound infections:1.11% v/s 6.67%).These results
shows significant incidence of surgical site infection in both
groups (P<0.05).The mean bypass time in Group | and
Group Il is 114.7+48.5 and 122.6+40.2 minutes, statistically
no significant difference is recorded (P>0.05).Cross clamp
time in Group | and Group Il is 64.4+31.5 and 74.7+30.2
minutes respectively.

Table 1:Preoperative data.

Data | Groupl | Groupll | P-value
Gender

Male 70 (77.78%) 63 (70%) 053
Female 20 (22.22%) 27 (30%) '
Age (years)

<50 34 (37.78%) | 30(33.33%)

50 - 60 42 (46.67%) | 44 (48.89%) 0.41
> 60 14 (1555%) | 16 (17.78%)

Body mass index 25.645.9 26.245.7 0.68
Hypertension 26 (28.89%) 29 (32.22%) 0.6
Diabetes mellitus 18(20%) 10(11.11) 0.05
Smokers 20 (22.22%) | 14 (15.55%) 032

Table 2: Post-operative incidence of sternal wound
infections

Variable | Group | [ Groupll | P-value

Infections

Superficial 1(1.11%) 8 (8.89%) 0.001
Deep Sternal 1(1.11%) 6 (6.67%) 0.000
Total incidence 2 (2.22%) 14 (15.56%) 0.000
Diabetic Patients

All sternal infections 0(0.0%) 3 (3.33%) 0.000
Mean bypass time (min) 114.7+48.5 122.6+40.2 0.000
Cross clamp time (min) 6444315 74.7£30.2 0.000

DISCUSSION

Open heart surgery through median sternotomy is a
standard technique worldwide. Our results have shown that
by the use of topical vancomycin and antibiotics peri- and
post-operatively with good glycemic control the rate of
superficial and deep surgical site infections is very low.
Tropical antibiotics, either used in paste or powder form,
have very high concentration locally than systemically used
and persist for longer duration.

In a randomized, prospective, blinded trail in 416
patients of Vander Salm and colleagues® resulted that
sternal wound infection incidence in open heart surgery is
reduced from 3.6% to 0.45% (P=0.02) with the use of
topical vancomycin combined with systemic antibiotics peri
and post-operatively.

Another retrospective study of 1020 patients carried
out by Arruda and colleagues’ have shown that with the
use of vancomycin on sternal edges the occurrence of
surgical sitewound infections is reduced to 0.49%.

Ozzan and colleagues® studied effect of topical
vancomycin in rats. In this model methicillin-resistant
Staphylococcus aureus injected in rat's sternum. There is
significant reduction in the number of microorganisms after
one week in the bones of those animals who received a
combination of both topical and systemic antibiotics as
compared to those who received only i/v antibiotics
systemically.

Now a day the development of antibiotic resistance is
a major apprehension in medical field. There is high
suspicion that application of vancomycinon sternal edges
may results in resistance strains of microorganisms due to
increased levels of this drug in the blood.® In order to
evaluate the effects of vancomycin applied on sternal
edges its levels are measured on zero post-operative day
and on 6™ post-operative day. A noteworthy decline in the
serum levels of vancomycin is noted which ranges 11.5+1.9
mg/mL to 2.12+0.19 pg/mL (P<0.0001) with zero surgical
site infection. Moreover there was no toxic effect
postoperatively on renal profile by use of vancomycin at
sternal edges and ithas no resistant strains in lyear follow
up?o.

The concept regarding beneficial effect of vancomycin
applied directly on the sternum is most likely because it
potentiates union of the sternal bone as well as increase
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the healing of the surgical site by decreasing the
colonization of bacteria. We did not find any unstable
sternum or any malunion of the bone in individuals who get
application of vancomycin at sternal edges, even those
patientswho are known diabetics. There is similarity in the
mechanism of action with gelatin-thrombin sealant that
promotes fibroblast growth by acting as an osteoinductive
protein.t! Sternal nonunion and osteomyelitis major risks in
open heart surgery have been reduced by stimulating bone
formation by providing matrix for translocation of osteoblast
by osteoinductive protein.t?

In addition, use of tropical vancomycin reducing the
growth of bacteria and bacterial inoculation of bone. Many
other surgical fields like neurosurgery®®; dental implants
and embedding of left ventricular assist devices?!® have also
shown good results in reducing the surgical site infection.
Other benefits of topical vancomycin are safe to handle,
comparatively low cost with no major side effects locally
and systemically. Another beneficial effect of topical
vancomycin is its hemostatic effect by adhering to sternal
edges as well as bacteriostatic and bacteriocidal effects on
gram-positive microorganisms such as Staphylococcus and
Streptococcus.

The limitations of this prospective study include
relatively small sample size with same peri and post-
operative protocols followed for antibiotics and operative
techniques and post-operative care during study and it is a
single center study. More randomized prospective studies
are need of the hour to be conducted in high risk population
undergoing open heart surgery especially in patients with
renal insufficiency, earlier to make it standard for usage of
tropical vancomycin in reduction of surgical site infections.

CONCLUSION

The surgical site infection is a leading postoperative
complication in open heart surgery which could be a
nightmare for surgeons. We concluded that use of tropical
vancomycin over sternal edges decreases surgical site
infection and improves morbidity and mortality of patients
and it is very cost effective.
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