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Abstract: 

OBJECTIVE: Postoperative complications are a good measure of the quality of cardiac surgery, provided that 

the patient's risk factors are taken into account. The purpose of this study is to determine the frequency of 

postoperative wound infection in patients with open heart surgery and to identify various risk factors for wound 

infection. 

MATERIAL AND METHOD: This is a cross-sectional analytical study. The study was conducted at the Punjab 

Cardiology Institute (PIC) in Lahore March 2018 to March 2019. A total of 282 patients were selected. The data 

was collected using medical records when he was discharged from the hospital. 

RESULTS: The average age of patients in this study was 54.11 ± 0.62 [95% C. AND 52.89-55.32]. 238 (84.4%) 

of 282 patients are male. Coronary artery bypass graft (CABG) was performed in 201 (71.3%) patients, valve 

surgery was performed in 47 patients (16.7%), CABG, and valve surgery in 34 patients (12.1%). A total of 39 

patients (13.8%) had postoperative infection; 19 patients (6.7%) had deep sternal wound infections, superficial 

in 17 patients (6.0%) and mediastinitis in 3 patients (1.1%). In ICU, 10 (25.6%) patients had infections and 29 

(74.4%) had infections in the ward. Postoperative wound infection was significantly associated with an increase 

in the number of patients in wards / departments (p value 0.002), ESR (p value 0.009) and white blood cells (p 

value 0.003). Postoperative wound infection did not show a significant relationship to patient sex, hypertension, 

diabetes, smoking, hyperlipidemia, abnormal hemoglobin, liver function, renal function and body mass index. 

There was no difference in the average number of transplants, the number of days in the intensive care unit and 

the ventilation time between postoperative wound infection and infection. 

CONCLUSION: In this study, the percentage of wound infections is higher, therefore special attention should be 

paid to patients and more research should be carried out to identify various factors that predispose to the 

development of postoperative wound infection. This will help reduce the cost of antibiotics used in postoperative 

wound infection and the economic burden on the healthcare system. It will also reduce patient mortality and 

morbidity. 
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INTRODUCTION: 

Postoperative wound infections are one of the 

serious complications of open-heart surgery. There 

are various types of infections, such as superficial, 

deep sternum and mediastinitis. Most studies 

suggest that the incidence of postoperative wound 

infections is 0.9% to 20%, the incidence ranges from 

0.25% to 25%, and the mortality rate is as much as 

21% for wound infection. 2.5 Postoperative wound 

infections not only increase the burden on the 

hospital, but also increase the financial burden on 

the patient and the healthcare system1-3. It also leads 

to long-term hospitalization, blood transfusions, re-

operations, additional morbidity, high costs and 

patient suffering. Various factors, namely sex, age, 

diabetes, smoking, obesity, blood transfusion, renal 

failure, length of hospital stay, reoperation and 

previous heart surgery are associated with 

postoperative complications4-6. In rare cases, serious 

complications can lead to permanent disability or 

even loss of life, so classification of predisposing 

factors can help prevent treatment or in an 

emergency. The most important step in treating a 

wound infection is prevention, and preventative 

measures can be strengthened by identifying risk 

factors. This study was conducted to determine the 

incidence of postoperative wound infections during 

hospitalization in open heart surgery and to assess 

various predisposing factors and patient outcomes. 

 

MATERIAL AND METHODS: 

In this cross-sectional study, 282 patients were 

selected who underwent cardiac surgery aged 20 to 

60. With appropriate probability from the Institute 

of Cardiology in Lahore Punjab. The study was 

approved by the Hospital Ethics Committee. 

Demographic data, patient history, postoperative 

hospitalization and infection, bacteriological results 

during discharge from the hospital were obtained 

from medical records. A responsible nurse and 

registry manager helped extract data from files. 

 

Criteria for infection 

(A) if there is only superficial skin and subcutaneous 

tissue, 

(B) deep when the infection reaches but does not 

participate in the sternum and 

(C) Organ / cavity when osteomyelitis occurs in the 

sternum area. 

 

Socio-economic situation 

Poor category: these patients depend entirely on 

hospital resources. 

General user: patients willing to cover the costs. 

Payment: patients who want to pay the full cost. 

 

STATISTICAL ANALYSIS 

Data analysis was carried out in version 20 of IBM 

SPSS (statistical package for social sciences). 

Although the mean ± SD for the numerical variable 

is given, frequencies and percentages are for the 

categorical variable. To observe the significance of 

categorical variables, the chi-square test / Fisher's 

exact test was used, and the figures were compared 

with the Mann-Whitney U test. The probability 

index with a 95% confidence interval was calculated 

by logistic regression to identify a predictor of 

postoperative wound infections. A p value below 

0.05 was considered statistically significant. 

 

RESULTS: 

39 of 282 patients (13.8%) had postoperative 

infections; 19 patients (6.7%) had deep sternal 

wound infections, appearance in 17 patients (6.0%) 

and mediastinitis in 3 patients (1.1%). The average 

age of patients with wound infections was 52.28 ± 

11.72 and the average age of patients without wound 

infections was 54.40 ± 10.14.  

 

Table 1: Study Characteristics and Comparison between Patients with and Without Post-operative 

wound infection  

Variables 

With post-operative wound 

infection 

Without post-operative wound 

infection Total (n = 282) p-value 

(n = 39) (n = 243) 

Gender 

Male 35 (14.7%) 203 (85.3%) 
238 

(84.4%) 
  

Female 4 (9.1%) 40 (90.9%) 44 (15.6%) 0.322 

Area of Residence 

Urban 28 (15.5%) 153 (84.5%) 
181 

(64.2%) 
  

Rural 5 (14.3%) 30 (85.7%) 35 (12.4%)   

Semi urban 6 (9.1%) 60 (90.9%) 66 (23.4%) 0.223 

Socio-economic status 

Poor 20 (21.3%) 74 (78.7%) 94 (33.3%)   

G. User 5 (6.8%) 69 (93.2%) 74 (26.2%)   

Paying patient  14 (12.3%) 100 (87.7%) 114(40.4%) 0.021 
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Table 1 shows the basic parameters and comparison between patients with and without wound infection. 

Patient characteristics include age, gender, location, socioeconomic status, hypertension, diabetes, smoking, 

hyperlipidemia, hypertension, reopening, hemoglobin, renal impairment, liver impairment and body mass index. 

The patient's postoperative stay in intensive care units and wards, abnormal white blood cell sedimentation rate 

and erythrocytes were statistically significant in relation to patients with wound infections. However, patients with 

wound infections have longer stays in the ICU and ventilation times compared to patients without wound infection 

(Table 3). Risk factors for postoperative wound infection detected by logistic regression are shown in Table 4, 

with their respective ORs and 95% confidence intervals. 

 

Table 2: Hematological and Biochemical findings in patients with & without Wound 

Infection  

Variables 
With post-operative wound 

infection 

Without post-operative wound 

infection 

p-

value 

  (n = 39) (n = 243)   

Hemoglobin 

Normal 12 (10.3%) 104 (92.0%)   

Abnormal 27 (16.3%) 139 (79.5%) 0.156 

Erythrocytes Sedimentation Rate 

Normal 6 (6.3%) 89 (93.7%)   

Abnormal 33 (17.6%) 154 (82.4%) 0.009 

Liver Function 

Normal 34 (15.5%) 185 (84.5%)   

Abnormal 5 (7.9%) 58 (92.1%) 0.124 

Renal Function 

Normal 29 (15.5%) 158 (84.5%)   

Abnormal 10 (10.5%) 85 (89.5%) 0.252 

White blood cell 

Normal 12 (8.0%) 138 (92.0%)   

Abnormal 27 (20.5%) 105(79.5%) 0.003 
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Table 3: Comparison of no. of grafts, ICU stay and ventilation time between Patients 

with and Without Post-operative wound infection 

  
With post-operative 

infection 

Without post-operative wound 

infection 
p-value 

  Mean ± SD Mean ± SD   

No. of Graft 2.49 ± 1.36 2.81 ± 1.32 0.262 

ICU stay (days) 5.46 ± 2.88 4.77 ± 2.21 0.237 

Ventilation (hours) 10.41 ± 4.95 9.08 ± 4.49 0.135 

 

Table 4: Logistic regression analysis of risk factors for post-operative wound infection 

Risk Factor OR ( 95% CI) p-value 

Male sex 1.72 (0.58 – 5.12) 0.327 

BMI ≥ 25 0.74 (0.29 – 1.93) 0.545 

Reopening 1.26 (0.27 – 5.98) 0.772 

BMI, Body Mass Index; Or Ratio Indicator; CI, Confidence Interval 

 

DISCUSSION: 

In this study, 39 patients (13.8%) developed wound 

infections after open-heart surgery; 19 patients 

(6.7%) had deep sternal wound infections, 

appearance in 17 patients (6.0%) and mediastinitis 

in 3 patients (1.1%). This means that "one of seven 

patients has postoperative wound infections." 

Postoperative wound infection rate was higher in the 

ward than in the ICU7-9. A disturbing fact in this 

study is that we report wound infection during 

discharge and exceed the interest rates reported in 

the literature, as well as the wound infection rate in 

the first 90 days after discharge. Due to the 

difference in observation time, it is difficult to 

properly compare infection rates10-12. 

 

In this study, wound infection was not associated 

with any of the factors examined, except for 

increased white blood cell counts and erythrocyte 

segmentation rate. This is an unusual situation 

because WBC increases as a result of infection. 

Studies have shown that postoperative wound 

infection is common in elderly patients and women, 

while in this study the risk of wound infection is 

higher in men, although not statistically significant. 

This study has many conflicting results compared to 

studies conducted in Western countries13-15. In this 

study, obese patients are more likely to have a 

wound infection than a low weight, while, on the 

contrary, the literature reports that it is more 

common with low weight. 

 

CONCLUSION: 

In this study, the rate of wound infection is higher, 

therefore special attention should be paid to patients 

and more research should be carried out to identify 

various factors predisposing to the development of 

postoperative wound infection; This will help 

reduce the cost of antibiotics used in postoperative 

wound infection and the economic burden on the 
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healthcare system. It will also reduce patient 

mortality and morbidity. 

 

REFERENCES: 

1. Saadat, Lily V., Adam C. Fields, Heather Lyu, 

Richard D. Urman, Edward E. Whang, Joel 

Goldberg, Ronald Bleday, and Nelya 

Melnitchouk. "National Surgical Quality 

Improvement Program analysis of unplanned 

reoperation in patients undergoing low anterior 

resection or abdominoperineal resection for 

rectal cancer." Surgery 165, no. 3 (2019): 602-

607. 

2. Jørgensen, Christoffer C., Pelle B. Petersen, 

Henrik Kehlet, Frank Madsen, Torben B. 

Hansen, Henrik Husted, Mogens Laursen et al. 

"Days alive and out of hospital after fast-track 

total hip and knee arthroplasty: an observational 

cohort study in 16 137 patients." British journal 

of anaesthesia 123, no. 5 (2019): 671-678. 

3. Morshed, Ramin A., Jacob S. Young, Michael 

Safaee, Sujatha Sankaran, Mitchel S. Berger, 

Michael W. McDermott, and Shawn L. Hervey-

Jumper. "Delirium risk factors and associated 

outcomes in a neurosurgical cohort: a case-

control study." World neurosurgery 126 

(2019): e930-e936. 

4. Wiser, Itay, Lori Plonski, Nitai Shimon, Tali 

Friedman, and Lior Heller. "Surgical Site 

Infection Risk Factor Analysis in Postbariatric 

Patients Undergoing Body Contouring Surgery: 

A Nested Case-Control Study." Annals of 

Plastic Surgery 82, no. 5 (2019): 493-498. 

5. Singla, Anuj, Rabia Qureshi, Dennis Q. Chen, 

Ali Nourbakhsh, Hamid Hassanzadeh, Adam L. 

Shimer, and Francis H. Shen. "Risk of Surgical 

Site Infection and Mortality Following Lumbar 

Fusion Surgery in Patients With Chronic 

Steroid Usage and Chronic Methicillin-

Resistant Staphylococcus aureus 

Infection." Spine 44, no. 7 (2019): E408-E413. 

6. Fernández‐Ugidos, Paula, Eduardo Barge‐

Caballero, Rocío Gómez‐López, María J. 

Paniagua‐Martin, Gonzalo Barge‐Caballero, 

David Couto‐Mallón, Miguel Solla‐Buceta et 

al. "In‐hospital postoperative infection after 

heart transplantation: Risk factors and 

development of a novel predictive 

score." Transplant Infectious Disease 21, no. 4 

(2019): e13104. 

7. Kogon, Brian E., Matthew E. Oster, Amelia 

Wallace, Karen Chiswell, Kevin D. Hill, 

Morgan L. Cox, Jeffrey P. Jacobs, Sara 

Pasquali, Tara Karamlou, and Marshall L. 

Jacobs. "Readmission after pediatric 

cardiothoracic surgery: an analysis of The 

Society of Thoracic Surgeons Database." The 

Annals of thoracic surgery 107, no. 6 (2019): 

1816-1823. 

8. Hall, Bradley R., Laura E. Flores, Zachary S. 

Parshall, Valerie K. Shostrom, Chandrakanth 

Are, and Bradley N. Reames. "Risk factors for 

anastomotic leak after esophagectomy for 

cancer: A NSQIP procedure‐targeted 

analysis." Journal of surgical oncology 120, no. 

4 (2019): 661-669. 

9. Tran, Bao Ngoc N., Austin D. Chen, Melisa D. 

Granoff, Anna Rose Johnson, Parisa Kamali, 

Dhruv Singhal, Bernard T. Lee, and Eugene Y. 

Fukudome. "Surgical outcomes of sternal rigid 

plate fixation from 2005 to 2016 using the 

American College of Surgeons-National 

Surgical Quality Improvement Program 

database." Archives of plastic surgery 46, no. 4 

(2019): 336. 

10. Chaiwat, Onuma, Mellada Chanidnuan, 

Worapat Pancharoen, Kittiya Vijitmala, Praniti 

Danpornprasert, Puriwat Toadithep, and 

Chayanan Thanakiattiwibun. "Postoperative 

delirium in critically ill surgical patients: 

incidence, risk factors, and predictive 

scores." BMC anesthesiology 19, no. 1 (2019): 

39. 

11. Foldyna, Borek, Martin Mueller, Christian D. 

Etz, Christian Luecke, Josephina Haunschild, 

Ines Hoffmann, Matthias Gutberlet, and Lukas 

Lehmkuhl. "Computed tomography improves 

the differentiation of infectious mediastinitis 

from normal postoperative changes after 

sternotomy in cardiac surgery." European 

radiology 29, no. 6 (2019): 2949-2957. 

12. Sereysky, J., A. Parsikia, M. E. Stone, M. 

Castaldi, and J. McNelis. "Predictive factors for 

the development of surgical site infection in 

adults undergoing initial open inguinal hernia 

repair." Hernia 24, no. 1 (2020): 173-178. 

13. Lindqvist, E. K., E. Laine, A. Kamali, C. Sars, 

P. Gillgren, and I. Schultz. "Risk factors for 

post-operative complications after sentinel 

lymph node biopsy for cutaneous melanoma: 

Results from a large cohort study." Journal of 

Plastic, Reconstructive & Aesthetic Surgery 72, 

no. 12 (2019): 1956-1962. 

14. Rubenstein, William J., Drew A. Lansdown, 

Brian T. Feeley, C. Benjamin Ma, and Alan L. 

Zhang. "The impact of body mass index on 

complications after shoulder arthroscopy: 

Should surgery eligibility be determined by 

body mass index cutoffs?." Arthroscopy: The 

Journal of Arthroscopic & Related Surgery 35, 

no. 3 (2019): 741-746. 

15. Zuo, M. R., R. F. Liang, M. Li, Y. F. Xiang, S. 

X. Zhang, Y. Yang, X. Wang, Q. Mao, and Y. 

H. Liu. "A comprehensive study of risk factors 

for post-operative pneumonia following 

resection of meningioma." BMC cancer 19, no. 

1 (2019): 100. 


