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ABSTRACT

Objective: To know about the various pathogens causing infection in orthopaedic implant
surgeries and their antibiotic sensitivities.

Methods: This prospective study was conducted jointly in Departments of Orthpaedics and
Trauma of Kausar Hospital, Afghan Hospital and Emergency Hospital, Kabul, from April
2019 to April 2020. All patients having close fractures of long bones including humerus,
radius/ulna, femur and tibia requiring open reduction and internal fixation (ORIF) were
included. Patients data was noted on a preformed proforma. Patients were followed up to 6
months.

Results: 30 patients out of 650 developed Surgical site infection were selected. 23 were
male and 7 were female patients. Age range was from 5-75 years. Staphyloccus Aureus
including Methicillin resistant Staphylococcus Aureus MRSA was most common cultured
organism, followed by E Coli and pseudomonas. 23 cases yielded single organism, 5 cases
yielded 2 organisms, 1 case yielded 3 organisms. There was no organism growth in one
case.

Conclusion: Staphylococcus Aureus including MRSA is the main cause of surgical site
infection in orthopedics implant surgery. Other bacteria like E.Coli may cause surgical site
infection. Antibiotics should be prescribed according to culture and sensitivity reports.

Key Words: Surgical site infection, MRSA, Beta Hemolytic Staphylococci Group A, Open
reduction and internal fixation, Culture and sensitivity.

1. INTRODUCTION

Surgical site infection (SSI) is defined as contamination of operative wound by microbes
within 30 days of operation or 1 year if an implant is placed in [1,2].1t is considered as a
major problem for the patient, surgeon and surgical procedure [3]. It increases the stay of
patient in hospital, need of multiple surgical procedures, increases morbidity and mortality
[4], and causes drainage of hospital and patient economic resources [5].

In orthopedics implant surgery, the microorganism develops a biofilm, which caused
difficulty in its eradication [1,6,7]. Cornelius Celsius (14-37AD) described the four cardinal
signs inflammation [1], those are redness, pain, warmth and swelling. Surgical site infections
are classified as early (<2 weeks), delayed (2-10 weeks) and late (>10 weeks).
Staphylococcus Aureus, E. Coli and Proteus are the main causes of infections [3,7]. With the
use of modern antiseptic techniques, use of adequate antibiotics, the rate of Surgical site
infection has decreased significantly [3,8,9].

Many bacteria have developed resistant to various drugs, and its frequency is
increasing day by day. These bacteria are difficult to eradicate. The frequency of infections
caused by MRSA has increased from2.4% in 1974 to 29% in 1991, in various hospitals of US
[10]. In large tertiary care hospitals, the infection caused by MRSA has increased up to 40%,
due to infections caused by Staphylococcus Aureus [11].

5349



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 03, 2020

The aim of this study is to know the infective bacteria in orthopedics implant surgery
and their sensitivity to antibiotics according to culture and sensitivity reports in patients
operated in our departments.

2. METHODS

This study was conducted in Orthopedics and Trauma departments of Kausar, Afghan and
Emergency Hospital jointly in Kabul, from April 2019 to April 2020. All closed fractures of
long bones including humerus, radius/ulna, femur and tibia, requiring internal fixation with
plates, interlocking nails and Austin Moore prosthesis were included in the study. Open
fractures, fractures with soft tissue injury, fracture requiring external fixators and
pathological fractures were excluded.

Patient data like name, age, gender, diagnosis, comorbidities, type of surgery and
implant used were noted on a preformed proforma. Written and informed consent were taken
from the patients. All patients received prophylactic antibiotic ( 3™ generation of
cephalosporin ) at the induction of anesthesia which were continued for 24 hours
postoperatively. Patients were properly prepared and draped before surgery. Strict antiseptic
precautionary measures were taken. Patients were discharged on 1% or 2" postoperative day.
Follow up was done on 2" week and then monthly for 6 months.

Patients, who developed SSI, were admitted. Wounds were debrided, tissues were
sent for culture and sensitivity. Implants were removed where necessary. Patients were
continued on antibiotics according to culture and sensitivity reports. SPSS version 18 was
used for statistical analysis.

3. RESULTS

A total of 650 patients were enrolled, out of which 30 patients developed surgical site
infection. 23 patients were male and 7 patients were female. Mean age of patients was 31.03
(5-75 years). Major pathogenic organism was Staphylococcus Aureus including MRSA.
E.coli was the second most common organism. Table 1. Shows the various pathogens which
were cultured. 23 (76.7%) culture reports yielded single organism growth, 5(16.7%) had two
organisms growths. One (3.3%) tissue yielded the growth of 3 organisms, while in one
(3.3%) report there was no growth.

Table 1: Frequencies of various bacteria

S.No Bacteria Number
1 Staph Aureus 13(36.1%)
2 MRSA 5 (13.9%)
3 E. Coli 8 (22.2%)
4 Pseudomonas A 2 (5.5%)
5 BHS Group A 2 (5.5%)
6 M Morgagni 1 (2.8%)
7 Enterococcus 1 (2.8%)
8 Salmonella 1 (2.8%)
9 Proteus Vulgaris 1 (2.8%)
10 Staph Epidermidis 1 (2.8%)
11 Acinetobacter BAU 1 (2.8%)
4. DISCUSSION

Surgical site infection is a major cause of postoperative morbidity and mortality in surgical
patients. It is the third most common cause of nosocomial infection [12,13,14]. In Orthopedic
Surgery, it is a difficult problem, because the organism usually develops a biofilm and the
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implants used in orthopedic surgery are avascular [1,6,7]. Eradication of infection associated
with orthopedic implants is very difficult because antibiotics do not reach there, often
necessitating implant removal.

Staphylococcus Aureus (13 Cases) including MRSA (5 Cases) was the most common
infecting organism in our study, involving 18 (50%) patients. The frequency is similar to
another local study (7) but the frequency is less to another study previously done in
neighboring country [3]. Other studies show the frequency of Staphylococcus Aureus to be
25-29% (5 out of 18). Staphylococcus Aureus was most sensitive to fusidic acid,
vancomycin, linezolid, clindamycin and erythromycin. There was a mixed sensitivity pattern
to gentamycin, cotrimoxazole and oxacillin. In majority of cases Staphylococcus Aureus was
methicillin resistant to pencillin, levofloxacin and tetracyclin.

All MRSA cases were resistant to pencillin, oxacillin and cotrimoxazole but it was
sensitive to vancomycin, fusidic acid and linezolid.

E. coli was the second most common organism involving 8(22.2%) cases. The
frequency is increased as compared to other studies. [1,3]. It was sensitive to imipenem but
was resistant to ceftriaxone, cotrimoxazole, cefixime and ciprofloxacin.

It showed mixed sensitivity to augmentin, amikacin, piperacillin/tazobactam and
gentamycin. We had one culture report of E. Coli which was resistant to all tested antibiotics.

Pseudomonas and BHS GA were cultured in two cases each. The frequency of
Pseudomona is decreased as compared to other studies [1]. Pseudomonas was sensitive to
amikacin, azetreonam, ceftazidime, imipenem, piperacillin/tazobactam, gentamycin and
ciprofloxacin. One case was resistant to cefepime and one was sensitive to it. BHS GA was
resistant to clindamycin and gentamycin and sensitive to ceftriaxone, chloramphenicol,
ofloxacin, pencillin and vancomycin.

Enteroccoccus was cultured in one case, it was sensitive to augmentin, gentamycin
and vancomycin. It was resistant to erythromycin, tetracyclin and chloramphenicol. One
culture report was positive for salmonella, which was sensitive to all tested antibiotics (
ampicillin, ceftriaxone, cotrimoxazole, ciprofloxacin and cefixime). Proteus Vulgaris was
cultured in one report which showed sensitivity to amikacin, imipenem and
piperacillin/tazobactam. It was resistant to ceftriaxone, ciprofloxacin, augmentin,
gentamycing, cotrimoxazole and tetracyclin.

Staphylococcus epidermidis was cultured in single report which showed sensitivity to
amikacin, clindamycin, gentamycin and tetracycline. It was resistant to pencillin,
ciprofloxacin and cotrimoxazole. It was also resistant to fusidic acid. Acinetobacter was
cultured in one report. It was sensitive to colistin, imipenem, tobramycin and polymixin. It
was resistant to amikacin, cefipime, ceftazidime, piperacillin/tazobactam, ciprofloxacin and
cotrimoxazole.M Morgagni was cultured in one report. It was sensitive to amikacin,
piperacillin/tazobactam and meropenem. It was resistant to azetreonam, gentamycin,
ceftriaxone, cotrimoxazole, cefixime and ciprofloxacin. It was intermediately sensitive to
augmentin.

5. CONCLUSION

Staphylococcus Aureus including MRSA is the main cause of surgical site infection in
orthopedic implant surgery. Other bacteria like E.Coli may cause surgical site infection.
Antibiotics should be prescribed according to the culture and sensitivity reports. Antibiotics
should not be used haphazardly, in order to prevent resistance to antibiotics.

5351



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 03, 2020

REFERENCES

Al-Mulhim FA, Baragbah MA, Sadat-Ali M, Alomran AS, Azam MQ. Prevalence of surgical
site infection in orthopedic surgery: a 5-year analysis. International surgery. 2014
May;99(3):264-8.

Horan TC, Gaynes RP, Martone WJ, Jarvis WR, Emori TG. CDC definitions of nosocomial
surgical site infections, 1992: a modification of CDC definitions of surgical wound
infections. Infect Control Hosp. Epidemiol 1992 Oct;13(10):606-608.
Salman M, Khan MA, Gul T, Bilal M, Kamran W. Frequency of Surgical Site Infection in
orthopaedic implants surgery with its common bacteria and antibiotic sensitivity. Pak J Surg.
2014;30(2):167-71.

Awad SS, Palacio CH, Subramanian A, Byers PA, Abraham P, Lewis DA, Young EJ.
Implementation of a methicillin-resistant Staphylococcus aureus (MRSA) prevention bundle
results in decreased MRSA surgical site infections. The American Journal of Surgery. 2009
Nov:30;198(5):607-10.

Weigelt JA, Lipsky BA, Tabak YP, Derby KG, Kim M, Gupta V. Surgical site infections:
causative pathogens and associated outcomes. Am J Infect Control 2010
Mar;38(2):112a€120.

Trampuz A, Zimmerli W. Diagnosis and treatment of infections associated with fracture
fixation devices. Injury 2006 May;37(2):S59-66.
Khan MS, Rehman SU, Ali MA, Sultan B, Sultan S. Infection in Orthopaedic implant
surgery, its risk factors and outcomes. J Ayub Med Coll Abbottabad 2008 Jan-Mar;20(1):23-
5.

Lidwell OM, Lowbury EJ, Whyte W, R Blowers, SJ Stanley, D Lowe. Effect of ultraclean
air in operating rooms on deep sepsis in the joint after total hip or knee replacement: a
randomized study. Br Med J 1982 Jul;285:10-14.
Lidwell OM, Elson RA, Lowbury EJ, Whyte W, Blowers R, Stanley SJ. Et al. Ultraclean air
and antibiotics for prevention of postoperative infection: a multicenter study of 8,052 joint
replacement operations. Acta Orthop Scand 1987 Feb;58:4-13.
Hussain S, Shams R, Ahmad K, Perveen R, Riaz B. Prevalence of methicillin resistant
Staphylococcus aureus (MRSA) in surgical site infections in a tertiary care hospital. Journal

Pathol. 2005 Dec;3(2):81-5.
Kelley M, Weber DJ, Dooley KE, Rutala WA. Healthcare-associated methicillin-resistant
Staphylococcus aureus. Semin Infect Control 2001;1:157a€“71.

Saadatian-Elahi M, Teyssou R, Vanhems P. Staphylococcus aureus, the major pathogen in
orthopaedic and cardiac surgical site infections: a literature review. International Journal of
Surgery. 2008 Dec 31;6(3):238-45.
Delgado-Rodriguez M, Gomez-Ortega A, Sillero-Arenas M, Llorca. Epidemiology of
surgical-site infections diagnosed afterhospital discharge: a prospective cohort study. Infect
Control Hosp. Epidemiol 2001;22:24e30.
Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for prevention of
surgical site infection, 1999. Hospital Infection Control Practices Advisory Committee. Infect
Control Hosp. Epidemiol 1999;20:250e78.
Phillips JE, Crane TP, Noy M, Elliott TS, Grimer RJ. The incidence of deep prosthetic
infections in a specialist orthopaedic hospital. Bone & Joint Journal. 2006 Jul 1;88(7):943-8.

5352



