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Abstract 
Introduction: To compare the frequency of wound 

infection in positive and negative drain tip culture in 
patients after primary total knee replacement.  

Methods: In this  descriptive study  patients 

undergoing primary total knee replacement for 
osteoarthritis were included. Early postoperative 
wound infection was defined as patient developing 
redness, pain, heat or swelling at surgical site; or 
drainage of pus within 7 postoperative days. Positive 
culture was considered as bacterial growth within 48 
hours after suction drain tip was cultured on media. 
Negative culture was defined as no bacterial growth 
in 48 hours after placing the suction drain tip on 
culture media.  Closed suction drain tips were sent 
for culture and sensitivity on 3rd postoperative day. 
Patients were followed for 7 days for any signs of 
infection. Effect modification was catered to by 
stratification for malnutrition defined as serum 
albumin less than 3.5g/dl; and obesity that was 
considered when BMI was equal to or more than 
30kg/m2.   

Results: The mean age of patients was 57.28±7.37 

years.  Positive suction drain was found in 9.17% , 
while 6.67% had infection among all cases. Among 8 
cases with infection there were 6(75%) who were 
positive on suction drain tip and among 112 non-
infected cases there were 5(4.5%) who had positive 
suction drain tip. There was significant association 
between infection and suction drain tip positivity, p-
value being < 0.001.  

Conclusion: Suction drain tip culture analysis can 

predict infection after primary total knee 
replacement.  
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Introduction 
Primary total knee replacement (TKR) is becoming 
popular in our population.Joint infections after  
arthroplasty are disastrous  complications. Their 
management is difficult and costly. Keeping in view 

the morbidity and mortality of these infections, 
considerable stress is placed on strategies to minimize 
infections in joint arthroplasties including total knee 
replacement.1,2Malnutrition, obesity, diabetes mellitus 
and rheumatoid arthritis are factors that are associated 
with increased risk of infection after arthroplasty. 
Attempts have been made to reduce the infection rate 
by using laminar flow in operating rooms and limiting 
movement of personnel in the procedure 
area.Thorough cleansing of skin by antiseptic scrubs 
has been used in many centers whereas others have 
employed different techniques for wound 
closure.1Limiting postoperative transfusion of blood, 
early removal of indwelling urinary catheter and use 
of suction drainage have all been experimented with in 
an attempt to reduce the factors that may cause 
infection.3 

As drains are placed in close proximity to the implant 
in total knee arthroplasty, suction drain tip culture can 
be used to predict infection in cases of primary total 
knee replacement. An ongoing debate on utility of this 
method of early detection of postoperative infection 
necessitated this study to put forward South Asian 
perspective on the subject. The importance of early 
recognition or prediction of patients who may develop 
post-arthroplasty infection cannot be overstated as 
early therapeutic measures can reduce calamitous 
morbidity. Claims have been made by various studies 
about the utility of three phase radioisotope bone 
scans, estimation of interleukin-6 (IL-6), levels of C 
reactive protein (CRP) and ESR, but unfortunately no 
single investigation can be relied upon for early 
detection of periprosthetic infection. None of them, 
individually or in combination, has sufficiently high 
sensitivity and specificity to be relied upon for early 
detection of infection or in predicting impending 
infection.4 

A closed system of suction drainage is commonly 
employed after arthroplasty.5 Drain tip cultures have 
been used for early detection or prediction of infection 
after orthopedic and spine surgery and has been 
reported to have a sensitivity of 60% and specificity of 
66%.6 Very few studies can be found in literature that 
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have explored the predictive value of drain tip culture 
in postoperative infection in patients who have 
undergone total joint replacement. No study on the 
topic has been performed in South Asia where a low 
cost diagnostic tool like drain tip culture may be vital 
in predicting and managing infections that may cause 
debilitating disability if not treated promptly. The 
objective of this study is to compare the frequency of 
wound infection in positive and negative drain tip 
culture in patients after primary total knee 
replacement. 
 

Patients and Methods 
In this descriptive study, carried out at Department of 
Orthopaedics in Ghurki Trust Hospital, Lahore, from 
January 2016 to December 2017,  120 patients were 
included. All patients between 40 to 70 years of age, 
undergoing primary total knee replacement for 
osteoarthritis were included. Osteoarthritis was 
diagnosed when patient had knee pain along with at 
least five of the nine criteria including crepitus; 
morning stiffness less than 30 minutes; bone 
tenderness; bone enlargement; no palpable warmth; 
ESR levels less than 40 mm/hour; Rheumatoid Factor 
(RF) levels less than 1.4; synovial fluid signs of 
osteoarthritis; or age more than 50 years. Alternatively, 
osteoarthritis was diagnosed when patient had knee 
pain and radiographic osteophytes along with one of 
the three criteria including crepitus; stiffness less than 
30 minutes; or age more than 50 years.7 Patients with 
history of previous surgery around knee joint, 
diabetics and those with history of steroid intake for 
more than two weeks in previous six months, were 
excluded. Early postoperative wound infection was 
defined as patient developing redness, pain, heat or 
swelling at surgical site; or drainage of pus within 7 
postoperative days. Positive culture was considered as 
bacterial growth within 48 hours after suction drain tip 
was cultured on media. Negative culture was defined 
as no bacterial growth in 48 hours after placing the 
suction drain tip on culture media.  Closed suction 
drain tips were sent to laboratory of Lahore Medical 
and Dental College for culture and sensitivity on 3rd 
postoperative day. Patients were followed for 7 days 
for any signs of infection. Effect modification was 
catered to by stratification for malnutrition defined as 
serum albumin less than 3.5g/dl; and obesity that was 
considered when BMI was equal to or more than 
30kg/m2.Descriptive statistics were used to project 
results of continuous variables; frequencies and 
percentages in case of categorical variables like 
gender, culture and sensitivity, early postoperative 

infection, malnutrition (serum albumin less than 
3.5g/dl) and obesity. Data was stratified for 
malnutrition, obesity, age and gender for effect 
modification. Post-stratification chi square test was 
used as test of significance with a 95% confidence 
interval.  

 

Results 

The mean age of patients included in the study was 
57.28±7.37 years with minimum 43 and maximum age 
of 70 years. 35.83% (n=43) cases were 40 to 55 years 
old whereas 64.17% (n=77) cases were in 56 to 70 year 
old bracket. 38.33% (n=46) patients were male and 
61.67% (n=74) were female. As measured by BMI, 
29.17% (n=35) patients were malnourished whereas 
21.67% (n=26) patients were in the obese category. All 
patients with positive drain tip cultures and those who 
developed infection yielded growth of Staphylococcus 
aureus. Positive suction drain was found in 9.17% , 
while 6.67% had infection among all cases. Among 8 
cases with infection there were 6(75%) who were 
positive on suction drain tip and among 112 non-
infected cases there were 5(4.5%) who had positive 
suction drain tip. There was significant association 
between infection and suction drain tip positivity, p-
value being < 0.001 (table 1). .Data was stratified for 
age, gender, malnutrition and obesity. These 
parameters were found to have no effect on infection 
in postoperative patients, despite showing a significant 
association between infection and suction drain tip 
positivity.  

Table 1: Comparison of infection and suction 
drain tip findings 

Culture 
Infection 

Total 
Yes No 

Suction drain 
tip 

Positive 
5% 
(n=6) 

4.2% 
(n=5) 

9.2% 
(n=11) 

Negative 
1.7% 
(n=2) 

89.1% 
(n=107) 

90.8% 
(n=109) 

Total 
6.7% 
(n=8) 

93.3% 
(n=112) 

100.0% 
(n=120) 

*p-value < 0.001 

 

Discussion 

Suction drains tubing is placed in close association to 
the implants. This proximity means that they would be 
contaminated with the infective organisms that may be 
present around the implant. Tube tips may be used as 
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culture specimens for early detection of infective 
organisms. Considerable debate is going on over the 
benefit of using suction drains in orthopaedic surgery 
in general and after total joint arthroplasty in 
particular.8Wound haematoma is considered by some 
surgeons as the medium for bacterial colonisation that 
leads to postoperative infection. This group of 
surgeons deems suction drainage as the ideal method 
to eliminate any blood that may act as the nidus for 
bacterial proliferation. The practice in our department 
is to place suction drains as a routine after total knee 
arthroplasty. 
Infection rate in total knee arthroplasty (TKA) has 
been reported to range from 1.93%to 
2.20%.9,10Although this incidence is relatively low, 
infections are the bane of arthroplastic surgery as they 
frequently require reoperation. A review of 60,355 
revision TKA cases from the National Inpatient 
Sample database published a review of 60, 355 TKA 
cases, revealing that infection was the major cause for 
revision arthroplasty performed after TKA (25.2%).11In 
our study the rate of infection was 6.67% that is three 
times higher. The reasons may be multifactorial 
including difference in antibiotic prophylaxis, surgical 
techniques,mode of fixation and operating room 
configurations, in addition to patient factors. 
According to the findings in our study, there were 
11(9.17%) cases with positive suction drain tip culture. 
This is higher as compared to a recent study by Aski et 
al that reported on results of 546 drains used in 352 
patients who had undergone either unilateral or 
bilateral TKA. They reported positive drain tip culture 
in 3.39%.12 This rate of positive drain tip culture in our 
study correlates positively with the rate of infection in 
our patients, giving an indirect clue to the positive 
predictive value of drain tip cultures. 
The paramount finding of our study is a statistically 
significant association (p=<.001) between positive 
suction drain tip culture and surgical site infection 
(Table 1). 75% (n=6) of the patients who developed 
infection had positive drain tip cultures. Conversely in 
those patients who did not develop infection, only 
4.5% had positive drain tip cultures. Our objective was 
not to find diagnostic accuracy so we didn’t calculate 
sensitivity and specificity of drain tip culture. Findings 
of our study are in agreement with Aski et al that 
reported a positive drain tip culture in 3.39% with an 
infection of 2.26% of wounds. They reported 91.66% 
sensitivity  and 98.64% specificity for drain tip culture, 
with a positive predictive value of 61.11% and a 
negative predictive value of 99.8%.12  On the other 
hand, our study is in disagreement with an 

observational study by Lazureanu V et al that reported 
none of the 6.69% positive suction drain tip cultures 
developed clinical signs of infection.13 In their study, 
2.46% (n=7) cases developed infection but none of 
them had positive suction drain tip cultures. A cohort 
study by Sankar et al reported significant statistical 
correlation between positive culture of drain tips and 
wound infection, concluding that while a positive 
culture result may predict wound infection in only 
50% cases, a negative culture definitely excludes the 
presence of infection.14 
Stratification of our data with reference to age, gender, 
malnutrition and obesity showed that these patient 
related factors had no bearing on the development of 
infection in our patients. Therefore, the association of 
positive suction drain tip cultures with wound 
infection in relation to these parameters stayed 
statistically significant with p values of <.001, .001, 
.002 and .001 respectively. This is not in agreement 
with a study by Wagner ER et al and Ahmad et al, that 
reported increased rates of wound infection with 
increasing BMI (p < 0.001).15,16  
This study is significant in that it contributes to the 
ongoing debate on the value of positive suction drain 
tip culture in detection of early infection. The South 
Asian perspective is important in a debate of this 
nature because the local circumstances in terms of 
resources and surgical practice are different from the 
developed countries. Our study had a relatively 
smaller sample size but this was effectively overcome 
by the rigourous methodology and strict inclusion 
criteria. Further research is needed to find out a more 
reliable indicator of early infection after total 
arthroplastic procedures. 

 

Conclusion 

Suction drain tip culture analysis can predict or detect 
early infection after primary total knee replacement. 
Routine use of a drain tip culture is recommended to 
prevent the devastating consequences of a full-blown 
infection. 
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