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Introduction:
Surgical Site Infection (SSI) is defi ned as pain 
associated with erythema, induration, local ten-
derness, pus discharge or any culture positive 
or negative discharge from a surgically created 
wound1. SSI associated with orthopaedic im-
plant surgery is a disaster for the patients and 
surgeon because it leads to prolonged drainage 

of hospital’s and patients’ resources, morbidity 
and mortality2. Th e history of SSI dates back 
to 14-37 AD when Cornelius Celsus (a Ro-
man physician) described the four principal 
signs of infl ammation and used ‘antiseptic’ solu-
tions. Th en in 130-200 AD the father of surgery 
Claudius Galen achieved a good infl uence on 
wound management1.
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Th e SSI associated with orthopaedic implant 
surgery is the growth of micro-organisms in the 
biofi lm with diffi  cult eradication3. Th ese ortho-
paedic implant associated infections are classi-
fi ed as early (less than two weeks), delayed (2 
to 10 weeks) and late (more than 10 weeks) in-
fection3. Th e main organism associated with the 
SSI of orthopaedic implant surgeries is Staphy-
lococcus aureus (50%) followed by E. Coli and 
Proteus (33.3%) and Klebsiella (16.6%)2. Since 
the introduction of antibiotics and standard 
aseptic measures the SSI rate in orthopedic sur-
geries has been greatly reduced2. Maksimović J4 
reported overall SSI rate of 22.7% in orthopedic 
surgery. While in another study Tago IA et.al5 
shows overall SSI rate in orthopaedic implant 
surgery to be 5%. One to three doses of prophy-
lactic broad spectrum cephalosporins are rec-
ommended in orthopaedic surgery.6

SSI is a great disaster in terms of fi nancial bur-
den on the hospital resources, morbidity and 
mortality. Being a preventable condition, SSI 
frequencies are continuously surveyed through-
out the world to help reduce its incidence. So 
the rationale of the study is to monitor the SSI 
rate in orthopaedic implant surgeries and its 
common causative organisms in our population 
undergoing orthopaedic implant surgery and if 
the frequencies are found signifi cantly higher 
than other studies, then device measures to help 
reduce its frequency and thus decrease both fi -
nancial burden of the state and morbidity and 
mortality of the patients. Th is study will also 
provide us fresh local data regarding bacteriol-
ogy of SSI of orthopaedic implants surgery and 
will guide us in sett ing future recommendation 
for rational use of antibiotics.

Material and methods:
Th is study was conducted at Orthopaedics and 
Trauma unit of Khyber Teaching Hospital Pe-
shawar from 27th June 2011 to 26th June 2012. 
Aft er approval from the Medical Ethics Com-
mitt ee, 292 patients of any age and gender with 
closed fractures of tibia, humerus or neck of fe-
mur undergoing internal fi xation by the use of 
implants (tibial and humerus plating and Austin 
Moore prosthesis for femoral neck fractures) 

were enrolled from Out-patients and emergency 
departments. Any patient with open fractures, 
soft  tissue trauma on clinical examination or 
who were diabetic, immuno-compromised or 
failing to abide by the follow up protocol, were 
excluded from the study. An informed consent 
was taken from all the patients aft er explaining 
the study protocol. Th e diagnosis was made on 
the basis of detailed clinical history, physical ex-
amination and radiological investigations. All 
the closed fractures were treated with internal 
fi xation by using orthopaedic implants under 
general anesthesia aft er pre-operative baseline 
investigations.

All the patients received a preoperative dose of 
broad spectrum cephalosporin (cefazolin) as 
prophylactic antibiotics at the time of induc-
tion of general anesthesia and continued for 24 
hours post-operatively. Th e surgical instruments 
and implants were autoclaved for sterilization by 
the operation theater experienced technicians. 
All the orthopaedic surgical procedures (inter-
nal fi xation with implants) were performed by 
experienced orthopaedic surgeons (with at least 
5 year surgical experience). Standard aseptic pre-
cautions (pre-operative hands scrubbing with 
pyodine scrub for 10 minutes, sterile gloving and 
gowning etc.) were taken. All the patients were 
followed till 30th post-operative day to detect 
surgical site infection. Among patients who de-
veloped SSI, wound swab was taken with the help 
of culture stick for common bacteria (Staphylo-
coccus areus, E coli, Proteus and Klebsiella) and 
the detected bacteria were tested for antibiotics 
sensitivity (ampicillin, cefazolin, vancomycin, 
gentamicin, ciprofl oxacin, levofl oxacin, ceft ri-
axone, cefotaxime, cefoperazone + salbactam, 
amikacin, imipenem, tazobactam, linezolid). All 
the culture and sensitivity tests were performed 
in the same laboratory by expert microbiologist 
with minimum of 5 years post fellowship expe-
rience. Th e patients with surgical site infection 
were properly treated with antibiotics, wound 
excision and implant removal if needed. Th e 
details were recorded in a specialized Proforma 
structured with the help of a statistician. Th e ex-
clusion criteria was strictly followed to exclude 
confounders and bias in the results.
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Th e collected data of the study was organized 
and analyzed with the Statistical Package for 
Social Sciences (SPSS version 17). Frequencies 
and percentages were computed for categorical 
variables including gender, SSI, type of micro-
organism, antibiotic sensitivity and continuous 
data i.e. age was presented by Mean + S.D. All 
the results were presented in the form of tables 
and graphs.

Results: 
A total of 292 patients with closed fractures of 
the tibia, humerus and neck of femur were in-
cluded in the study. 125 (75.1%) of these pa-
tients had an Austin Moore prosthesis for femo-
ral neck fracture, 100 (34.2%) patients had tibial 
plating for tibia fracture and 67 (22.9%) patients 
had humerus plating for fracture of the humer-
us. Out of these patients 207 (70.9%) were male 
and 85 (29.1%) female with male to female ratio 
of 2.44 : 1 as shown in fi gure 1.

Th e mean age of the patients was 53.57 ± 20.06 
years. Most of the patients were in the age range 
of 31 - 40 years as shown in the table 1. Th e 
mean age of patients with Austin Moore pros-
thesis was more (75.1 ± 5.63 years) compared 
to the age of patients with tibial plating (37.09 
± 8.87 years) and humerus plating (38.01 ± 7.80 
years) respectively.

Surgical site infection was observed in 17 
(5.8%) patients. 13 were male and 4 were fe-
male patients with male to female ratio of 3.25 
: 1 as shown in table 2. Most of the surgical site 
infection was observed in the age range of 41-
50 years. Superfi cial infection was observed in 
6 patients while deep infection in 11 patients. 
All the patients with superfi cial infection were 
treated with antibiotics while one patient with 
infected Austin Moore prosthesis, the prosthesis 
was removed along with multiple debridements 
and I/V antibiotics. Implants were also removed 
from two patients with tibial plate deep infec-
tion and one humerus plate deep infection and 
external fi xator was applied along with multiple 
debridements and I/V antibiotics. Rest of the 
patients with deep infection were treated with 
debridements and I/V antibiotics and all cured. 

Staphylococcus aureus was the most common 
organism isolated (94%) and E. Coli was cul-
tured in 6% of the cases as shown in table 4. 
Staphylococcus aureus was found to be sensitive 
to ampicillin, vancomycin, ciprofl oxacin, cef-
triaxone, cefotaxime, cefoperazone-salbactum, 
imipenem, tazobactum and linezolid while E. 
Coli was sensitive to gentamicin, ciprofl oxacin, 
levofl oxacin, ceft riaxone, cefotaxime, cefopera-
zone-salbactum, amikacin, imipenem and tazo-
bactum.

Discussion: 
Surgical site infections are a major source of 
postoperative illness, accounting for approxi-
mately a quarter of all nosocomial infections. 
Th ey are, along with urinary tract infections, 
pnuemonia and blood borne infections, ranked 

Figure 1: Frequency of male and female patients

Female

Male

Table 1: Age distribution of patients

Age range No. of patients Percentage (%)
21-30 36 12.3

31-40 76 26

41-50 41 14.1

51-60 12 4.1

61-70 36 12.3

71-80 70 24

81-90 21 7.2

Total 292 100

Table 2: Surgical site infection and Gender

Surgical Site Infection
No Yes Total

Gender
Male

194 (66.4%) 13 (4.5%) 207 (70.9%)

Female 81 (94.2%) 4 (1.4%) 85 (29.1%)

Total 275 (94.2%) 17 (5.8%) 292 (100%)
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as the second or third most common type of 
hospital acquired infections7. Infection is a very 
important problem in the orthopaedic surgery 
because of its continuing incidence, clinical im-
portance and serious sequelae, the treatment 
being very diffi  cult and expensive (for exam-
ple, the treatment of an infected hip prosthesis 
costs twice as much as an aseptic revision and 
six times as much as the primary replacement). 
Rates of infection have been reduced by antibi-
otic prophylaxis, but the increasing number of 
implants used means that there are still many 
patients aff ected each year. Implants are avas-
cular and therefore antibiotics can reach them 
only by diff usion from the surrounding tissues. 
Infection involving an implant cannot be cured 
simply with antibiotics and it oft en necessitates 
the surgical removal of the implant.

Th e rate of Surgical site infection in the present 
study is 5.8%, which is much higher than ac-
cepted standard for postoperative wound infec-
tion, which should be less than 1%.8 Our infec-
tion rate is comparable to other local studies in 
which the infection rate was 5%, 5.76% and 7.8.2, 

5, 9

Marston et al10 reported 5% superfi cial and 
0.25% deep infection in 413 total hip replace-
ments in ideal circumstances. According to 
studies conducted in Pakistan, the overall super-
fi cial and deep infection rate is 7.8% and 10% 
respectively11 while we reported 2% superfi cial 
and 3.8% deep infection. 

Th e rate of postoperative wound infection with-
out prophylactic antibiotic is high as compared 
to the use of prophylactic antibiotic.12 Our in-
fection rate with prophylactic antibiotic is 5.8% 
that is comparable to local study11 in which it is 
6% but is higher as compared to another local 
study which showed infection rate of 3.97%13. 
Recent international studies show further de-
cline in the postoperative infection rate with 
prophylactic antibiotics which is 0.23%, 1.06%, 
1.09% and 1.34%.14

Staphylococcus aureus was the most common 
organism isolated from the infected cases in our 
study i.e. 94%, comparable to study where it was 
67.30%.5 All the patients were treated by doing 
multiple debridements and giving I/V antibiot-
ics according to culture and sensitivity. One pa-
tient with infected Austin Moore prosthesis, the 
prosthesis was removed. Implants were also re-
moved from two patients with tibial plate deep 
infection and one humerus plate deep infection 
and external fi xator was applied along with de-
bridements and I/V antibiotics and all cured.

Conclusion: 
Surgical site infection in closed fractures with 
implants was quite high. Th e adverse outcome of 
SSIs related to a clean orthopedic surgical proce-
dure can be associated with signifi cant morbidity, 
cost, and even mortality. Th e patient’s functional 
status may also be adversely aff ected by an ortho-
pedic SSI. Staphylococcus aureus was the com-

Table 3: Surgical site infection and Type of Implant

Surgical site infection
TotalNo Yes

Type of Implant
Austin Moore prosthesis 123 (42.1%) 2 (0.7%) 125 (42.8%)

Humerus plating 61 (20.9%) 6 (2.1%) 67 (22.9%)

Tibial plating 91 (31.2%) 9 (3.1%) 100 (34.2%)

Total 275 (94.2%) 17 (5.8%) 292 (100%)

Table 4: Micro-organism involved in Surgical site infection

Type of micro-organism All infected cases (N=17) Percentage (%)
Staphylococcus Aureus 16 94

E. Coli 1 6

Table 5: Antibiotic Sensitivity of isolated Bacteria

Antibiotic
Staphylococcus aureus E. Coli

Sensitive Resistant Sensitive Resistant
Ampicillin Yes No No Yes

Cefazolin No Yes No Yes

Vancomycin Yes No No Yes

Gentamicin No Yes Yes No

Ciprofl oxacin Yes No Yes No

Levofl oxacin No Yes Yes No

Ceft riaxone Yes No Yes No

Cefotaxime Yes No Yes No

Cefoperazone-Salbactum Yes No Yes No

Amikacin No Yes Yes No

Imipenem Yes No Yes No

Tazobactum Yes No Yes No
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monest organism isolated from the infected cases. 
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