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INTRODUCTION 

The surgical site infection (SSIs) after implant surgery is a 

disaster both for the patient and surgeon in orthopaedic 

practice. These SSIs may lead to increased antibiotic use, 

prolonged hospital stay, repeated debridement; prolong 

rehabilitation, morbidity and mortality especially 

orthopaedic procedures that involve prosthetic implants.1  

There are increase requirements of joint replacement or 

internal fixation devices among elderly and trauma 

patients. Open reduction and internal fixation (ORIF) of 

fractures with implants and prosthesis has become the 
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predominant modality of treatment of fractures in most 

trauma centres.2  Requirements of implants and prosthesis 

are because of the better understanding of the 

biomechanics of implantable materials and better 

functional outcome in these patients.2,3 Incidentally, 

studies have shown that there are association of post-

operative wound infection (POWI) with those implants 

and prosthesis up to the range of 0.8 to 13%, for both deep 

and superficial infections with attendant morbidity and 

cost.3-7 This category of patients is particularly vulnerable 

because ORIF interferes with the blood supply to the bones 

and implants are foreign bodies, which provide surfaces 

for bacterial adherence.4 

Despite considerable progress in prevention and treatment 

of implant-associated infection, the absolute number of 

patients with such infections is rising due to the lifelong 

risk for bacterial seeding on the implant and it is still a big 

challenge for orthopaedic practices.5 Study had revealed 

that SSIs may prolongs hospital stay on average for two 

weeks, doubles re-hospitalization rates, and costs can 

increase by over 300% in orthopaedic patients and this 

may leads to physical limitations and significant 

reductions in quality of life.6 Majority of cases eradication 

of microorganisms is difficult, which grow in biofilm and 

leads to pathogenesis of infection in fractures fixation 

devices.4 Till today the most common infecting organism 

in orthopaedic infection is Staphylococcus aureus.7 

The presence of bacteria by itself does not constitute 

infection all the time. This hypothesis was accepted by the 

findings of one study of hardware removal in which 50% 

of cultures were positive in patients with no signs of 

symptoms or infection.8 Thus, there is an important 

distinction between colonization and infection. 

Understanding the factors that have changed the local or 

systemic environment with resultant bacterial infection is 

the key to effective prophylaxis, treatment, and improved 

outcomes in orthopaedic surgery. 

Greater reduction in infection rate after implants have 

resulted with recent advances in infection prevention 

measures including pre-operative antimicrobial 

prophylaxis, improved sterilization techniques and aseptic 

measures, and routine post-operative antibiotic 

prophylaxis. We cannot afford SSIs after implants or 

prosthesis as because; infection at the operative site 

remains a potentially devastating, even fatal, outcome.9 

In prosthetic joint infections, early infection is defined as 

manifestation of infection at the implant site during the 

first 3 months after surgery. Delayed infection is defined 

as manifestation of infection 3-24 months after surgery. 

Late infections defined as the manifestation of infection 

more than 2 years after surgery.11 This study is designed to 

know the different type of micro-organisms causing early 

(<3 month) post-operative infection in case of implant 

surgery and their sensitivity to type of antibiotics. The 

present study was done to evaluate the pattern of causative 

microorganisms in post-operative infection after 

orthopaedic surgery with implant in Medical College and 

Hospital, Kolkata.  

METHODS 

This study was Institution based cross-sectional 

observational case study. Patients population were 

selected from the patients, who were admitted or came for 

follow up in the Department of Orthopaedics of Medical 

College and Hospital, Kolkata, who had undergone 

surgery with implant for close fracture and disease and 

developed early (<3 months) post-operative wound 

infection The samples were collected and were sent to the 

Department of Microbiology, Medical College & Hospital, 

Kolkata for further processing. Isolation and identification 

of the microorganisms and their antimicrobial 

susceptibility were done. This study included 80 cases of 

early (<3 months) post-operative wound infection where 

patients had undergone surgery with orthopaedics implant 

for closed fracture or disease (based on approx. number of 

cases with implant in a year and prevalence of infection). 

Sample collection was completed in one year (Feb 2014 to 

Jan 2015). 

Inclusion criteria 

Patients of all age group, both the sexes, having close 

fracture and/or disease, had undergone surgery with 

implant (including replacement and arthroscopic 

implants), developed post-operative wound infection and 

duration between operation and onset of infection less than 

3 months were included.  

Exclusion criteria 

Patients having open fracture, pre-operative 

wound/infected wound, soft-tissue surgery, 

immunocompromised, diabetic patient and duration 

between operation and onset of infection more than 3 

months were excluded. 

Wound surveillance 

The primary end-point of this study was three completed 

months following operation. Wounds were examined for 

infection on days three; seven, fourteen, at discharge and 

subsequent follow-up visits at the outpatient clinic or 

whenever patients complain of fever or burning sensation 

at operated site. The criteria for the diagnosis of post-

operative wound infection were those used by the National 

Research Council of USA who defined POWI as “the 

presence of pus in a wound which has either discharged 

spontaneously or has to be released by the removal of 

sutures or re-opening the incision”.10  

Patients who had infection/suspicion of infection were 

taken to operation theatre and with all aseptic precautions 

wound were opened with the help of an assistant, material 

for culture and sensitivity were taken from deep parts of 

the wound with a sterile swab stick. The swab stick was 
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put in a sterile test tube. Any patient who had developed 

postoperative wound infection, undergone pus 

microscopy, culture and sensitivity done. None of these 

patients had been previously catheterized. Aerobic and 

anaerobic cultures were carried out using blood and 

chocolate agar respectively on each infected wound 

specimen. Institutional ethics committee approval was 

taken and written informed consent was taken from 

patients and from parent or legal guardian of children for 

participation in the study. 

All pus samples were cultured on 5% sheep blood agar, 

and MacConkey agar. Incubation was done in incubator at 

370 Celsius for 24 hours. The Isolation and identification 

of the microorganisms was done by standard 

microbiological procedures like (colony morphology, 

Gram staining, motility and biochemical tests). Data were 

entered in Microsoft excel sheet and analysed with 

GraphPad Prism 7 online. Descriptive statistics like mean 

and percentage was used. 

RESULTS 

A total number of 80 patients were included in this study. 

Wound swab was taken aseptically from infected surgical 

site in cases of early post-operative Orthopaedics surgeries 

with implants and after proper labelling sent to Department 

of Microbiology for culture and sensitivity during the 

period of study from February 2014 to January 2015. Table 

1 shows sex distribution in this study, in which male were 

45 (56.25%) and female were 35 (43.75%). Distribution of 

age in terms of interval shows more patients involved in 

6th and 5th decades followed by 3rd and 2nd decades. This 

can be attributed to more operative intervention for 

fracture managements in these age groups. 

Table 1: Characteristics of study participants (n=80). 

Characteristic Number Percentage (%) 

Male 45 56.25 

Female  35  43.75 

Age distribution (yrs.) 

0-10 5 6.25 

11-20 7 8.75 

21-30 10 12.5 

31-40  11  13.5  

41-50  16  20  

51-60  22  27.5  

61-70  7  8.75  

71-80  2  2.5  

Total  80  100  

Table 2 shows distribution of cases according to time 

interval between injury and surgery which shows that 

maximum surgery done in 3rd week of injury followed by 

2nd week. Seven cases were associated with either disease 

or deformity so time interval cannot be determined in those 

cases. 

Table 2: Case distribution as per time gap between 

injury and surgery (n=80). 

Time interval 

(days) 

Number of 

cases 

Percentage 

(%) 

0-7  8 10 

8-14  18 22.5 

15-21  27 33.75 

22-28 8 10 

29-35  3 3.75 

36-42  1 1.25 

>42  8 10 

Others ** 7 8.75 

Total 80  100 

(**others: these cases were either diseases or deformity, so no 

question of time gap between injury and surgery.) 

Maximum infections were detected and wound swabs 

were sent for culture in 2nd week of surgery followed by 

3rd week as shown in table 3. Only 10% (8 cases) had 

infection beyond 8 weeks. 

Table 3: Interval between surgery and detection of 

infection (collection of samples) (n=80). 

Time interval 

(days) 

Number of 

cases 

Percentage 

(%) 

0-7  2 2.5 

8-15  26 32.5 

16-21  20 25 

22-28  8 10 

29-35  2 2.5 

36-42  5 6.25 

43-49  5 6.25 

50-56  4 5 

>56  8 10 

Total 80  100 

Table 4 shows distributions of implants and prosthesis 

used in selected cases and corresponding percentages. 

Plates with screws were used in 37 cases (46%) and nails 

in 15 cases (19%). It was been seen that infection in case 

of hip prosthesis were significant that is 8% (6 cases) 

which included four cases of hemiarthroplasty and two 

cases of total hip arthroplasty. 

Table 4: Distribution of implants used. 

Implants used No. of cases (%) 

Plates 37 (46.25) 

Nails 15 (18.75) 

Screws/wires 15 (18.75) 

DHS/DCS 6 (7.5) 

Hip Prosthesis 6 (7.5) 

Arthroscopy 1 (1.25) 

Total 80 (100) 
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Among selected cases, infection in case of femoral 

implants was most common that was 24% (n=19) as shown 

in table 5. It also included inter-trochantric, sub-

trochantric and all extra-articular fractures of femur. 

Humerus was second most common site 16% (n=13). Leg 

and forearm were third most common site; each 14% of 

cases. All Intra-articular operation including knee, hip, 

ankle, elbow, shoulder comprises 32.5% (n=26) of 

infection among selected case. 

Table 5: Distribution of cases as per sites of operation. 

Site of operation No. of cases (%) 

Femur 19 (23.75) 

Humerus 13 (16.25) 

Tibia 11 (13.75) 

Radius and Ulna 11 (13.75) 

Knee 7 (8.75) 

Hip 6 (7.5) 

Ankle 6 (7.5) 

Elbow 6 (7.5) 

Shoulder 1 (1.25) 

Intra-articular  

Extra-articular 

26 (32.5) 

54 (67.5) 

Total 80 (100) 

Table 6: Pattern of micro-organisms isolated. 

Most common offending micro-organisms isolated from 

early infection in post-operative surgical site in 

orthopaedics was Staphyloccus aureus (39%) as depicted 

by table 6; followed by klebsiella species (17%) and 

pseudomonas species (15%). Overall Enterobacteracae 

family was 27% (n=22). Coagulase negative 

staphylococcus was contributed 2% of post-operative 

wound infection. Acinobacter and enterococcus species 

were two each only. In two specimens isolated organism 

were mixed type (in one it was staph. aureus and proteus 

mirabilis and in other it was pseudomonas and klebsiella 

sp). Significant portion (approx. 11%, n=10) of cultures 

had negative outcome (no growth). It can be attributed to 

continuation of antibiotics even during infection. 

DISCUSSION 

The implantation of orthopaedic prostheses/trauma 

implants is an invasive surgical procedure with an 

increased risk of post-operative infections compared to 

non-implant-related orthopaedic interventions. Since the 

lifespan and quality of orthopaedic implants are gradually 

improving and more biomaterials are implanted every 

year, the prevalence of post-operative infections is 

expected to increase.11-13 

These infections are usually caused by the exogenous or 

endogenous microorganisms that enter the operative 

wound during the course of surgery.14 A wide variety of 

aerobic and anaerobic species of bacteria may be present, 

either singly or in combination. The lowest infection rate 

(less than 2%) followed clean operations, such as elective 

orthopaedic procedures, in which the possible sources of 

contamination were solely airborne or exogenous. The 

scenario of SSI is different in orthopaedic surgeries as 

compared to other surgeries in terms of use of implants, 

duration of surgery etc. which are important risk factor that 

accounts to higher infection rate in these surgeries. 

In our study, male patients were 56% (n=55) and female 

44% (n=35) and probably this can be attributed to more 

facture’s incidence in male person. More affected age 

groups were 6th decade and 5th decade followed by 3rd and 

2nd decade. This can be attributed to more operative 

approach in these age groups and more conservative 

approach in paediatrics and old patients. According to 

present results, positive culture was seen on majority of the 

studied patients (89%), while in the study of Gomez et al 

reported positive cultures was 60%.15 The finding of 

Zimmeli et al 200416 was exactly the same us, that is 89%. 

The microbiology of post-operative wound infection in 

implants has changed very little over time except for the 

emergence of resistant organisms.17-24 Prevalence of 

isolates in our study were staphylococcus aureus, 39% 

(n=32) followed by Klebsiella species (17%) and 

pseudomonas species (15%). Overall Enterobacteracae 

family have 27% (n=22). Coagulase negative 

staphylococcus and acinobacter species contributed two 

each in total isolates.  

Staphylococcus aureus was frequently found in present 

study, followed by Klebsiella species and P. aeruginosa, 

which we assumed that these were the main nosocomial 

pathogens in our operating room. Present findings were in 

agreement with the extensive study of Arciola et al which 

reported staphylococci as the most prevalent organism and 

study of Mousa that reported P. aeruginosa as the 

significant isolated organism.25,26 However, this organism 

was the third most prevalent bacterium in present study.  

Organisms 
Number 

of isolates 

Percentage 

(%) 

Staphylococcus aureus 32 40 

Klebsiella sp. 14 17.5 

Pseudomonas aeruginosa 12 15 

Escherichia coli  4  5 

Acinetobacter baumannii 2 2.5 

Enterococcus sp. 2 2.5 

Staphylococcus, 

coagulase negative 
2 2.5 

Citrobacter sp. 1 1.25 

Proteus mirabilis 1 1.25 

Proteus sp. 1 1.25 

Proteus vulgaris 1 1.25 

No growth 10 12.5 

Total 80 100 
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Staphylococcus aureus was the most commonly isolated 

micro-organism in this study accounting for 39%. Our 

results are in accordance with the study of Benabdeslam et 

al wherein they also had isolated S. aureus as their most 

commonly infecting organism in 33.1% cases.27 It was 

similarly most common in various other reports 

worldwide. The relative rates however vary from centre to 

centre. At the National Orthopaedic Hospital Lagos, 

Onche found it accounted for 71.4% of his isolates while 

in Zaria, North Central Nigeria, Mbamali isolated 

staphylococcus aureus in 60% of patients while Classen et 

al in USA noted that it occurred in 16.3% of their 

cases.18,19,28 The picture was however different at Jos 

where Oguachuba found Proteus sp, to be the most 

common isolate with a rate of 41.9% followed by 

Staphylococcus aureus with 25.6%.29 

In another study in India Agrawal et al found out that the 

most common infecting organism in their institute was E. 

coli (34.4% cases) followed by Pseudomonas (26.1% 

cases) and then S. aureus in 21.6% cases. This is in 

contrast to our study wherein we found E. coli and 

Pseudomonas each in 18.9% cases only. However, their 

study was a broad study dealing with all sorts of 

orthopaedic infections including bedsores, osteomyelitis, 

open fractures etc. This might be a reason for the 

difference in organism pattern obtained.30 

CONCLUSION 

The data suggests that there is preponderance of Gram- 

negative infections in operated orthopaedic patients, but 

Staphylococcus aureus predominates the infectious agents 

as the sole pathogen. Klebsiella species and pseudomonas 

species are second and third most common pathogens 

respectively. In case of Staph aureus, the most sensitive 

antibiotics are linezolid and vancomycin and in gram 

negative bacteria, it is imipenem and meropenem but these 

should not be used as initial drugs. It is worth mentioning 

here that, as we are entering in to the post-antibiotics era, 

it will be judicial to use antibiotic in post-operative wound 

infection only after proper culture and sensitivity report to 

prevent emergence of more and more resistant strains of 

pathogens. 
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