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Abstract 
Background: Total knee Replacement is one of the common surgery for knee Osteoarthritis. Infection after total knee 

replacement is uncommon but disastrous complication. 

Purpose: Main purpose of study is to determine functional results of two stage surgery in infected TKR, compare the results of 

two stage surgery with other modalities of treatment, risk factors for infections, role of laboratory and clinical markers for 

early diagnosis of infection in TKR. 

Methods: This is retrospective study of 40 patients who operated for infected TKR through two stage revision arthroplasty.  

Inclusion criteria: All patients operated for infected TKR by two stage revision arthroplasty. 

Exclusion criteria:  

 Less than 12 months follow up 

 Expired patients 
Results: The average age of patients was 62.1 years. With youngest patient were being 40 years old and the oldest being 82. 

Average BMI in our series was 27.07. It varied with a range from 19.9 to 38.67. 

15 patients had diabetes mellitus (DM), 7 patients had hypertension and 1 patient had hypothyroidism. 

The average WOMAC score improved from 37.525 to 56.3 with a minimum pre op score of 30 and maximum of 45. 

The mean clinical knee society score (KSS score) improved from from 50.1 to 69.325. 

97% of patients showed improvement in their preoperative pain.  

The mean range of movement improved from 53.75 to 90.375. Pre op minimum ROM was 30 and maximum was 100. 

The average extensor lag preoperatively was 6.65 degrees with a range of 0-15 degrees. 

Patients showed improvement with average extensor lag reducing to 2.75 degree, with range of 0-10 degrees. 

The failure rate of our study was 8% with persistent infection after treatment. 

Conclusion:  

 Pain is the most common indication for infected TKR. 

 Two stage revision arthroplasty in Infected TKR leads to significant improvement in pain, Range of motion and KSS and 

WOMAC scores. 

 Results of two stage revision arthroplasty are superior to any other treatment. 

 Most common organism is staphylococcus aureus. 

 Associated illness affects the results of treatment. 
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Introduction 
Total knee Replacement (TKR)/ Total Knee 

Arthroplasty (TKA) is one of the common surgery for 

severe knee Osteoarthritis that is associated with 

significant improvements in pain, function and quality 

of life. Outcomes following TKR are excellent in the 

majority of the patients. 

Infection after a total knee replacement (TKR) is 

an uncommon but disastrous complication. The 

diagnosis and treatment of an infected total knee has 

become quite standardized over the last few years. With 

an increasing number of total knee replacements being 

performed, the absolute number of patients with this 

complication is going to increase over time. It is 

associated with increased morbidity and mortality 

increasing the final costs. Gram positive coccus and 

Staphylococcus coagulase-negative and Staphylococcus 

aureus are the most common isolated organisms (>50% 

of the cases)1. 

Infections occur in 1-2% of primary TKRs and 3-

5% of revision TKRs2. It is also possible that 

certain aseptic TKR failures may actually not be truly 

aseptic but secondary to undiagnosed periprosthetic 

infections. An improvement in our ability to diagnose 

TKR infections with more sensitive diagnostic 

algorithms and tests could reveal more Periprosthetic 

infections than currently estimated3. 
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When the diagnosis of infection is established, 

treatment options include antibiotic suppression, 

debridement with prosthetic retention, resection 

arthroplasty, knee arthrodesis, one stage or two stage 

reimplantation and amputation. Treatment of the 

infected total knee arthroplasty depends on the duration 

of infection means the time of clinical presentation of 

the patients. 

 

Early <3 months 

Delayed 3-24 months 

late >24 months 

 

In our present study we tried to look out for 

results of two stage surgeries (initial prosthesis 

removal, antibiotic spacer implantation and 

debridement followed by a period of intravenous 

antibiotics and later re-implantation) in management of 

infected total knee replacement. 

 

Aims and Objectives 
Main purpose of the study is to identify and 

compare the different modalities of treatment for 

infected total knee arthroplasty and to evaluate the 

functional outcome and pain in different modalities by 

means of quality of life score and to identify the gold 

standard treatment for infected total knee arthroplasty. 
 

Materials and Methods 
This is a retrospective study of 40 patients who 

have been operated for infected total knee replacement 

(TKR) through two stage revision arthroplasty, at civil 

hospital Ahmedabad between January 2014 to January 

2016. 

Inclusion criteria:  

 Documented patients with operated for infected 

total knee replacement by two stage revision 

arthroplasty. 

Exclusion criteria: 

 Less than 12 months follow up 

 Patients expired due to an unrelated cause 

 

Diagnostic criteria: Following clinical, laboratory and 

radiological parameters used for diagnosis of infected 

total knee replacement in our study.  

Clinical: Fever, pain, tenderness and redness over 

stitch line, swelling, discharge from the stitches 

and function deteriorate over time.  

Laboratory and radiological: Raised WBC count, 

ESR and CRP, positive culture report, x rays in which 

findings like periosteal reaction, osteolysis, bone 

resorption. Bone scan Tc-99m (technetium) 

detects inflammation and leukocytes. 

Postoperative varus-valgus was calculated from AP x-

ray. 

 

Different modalities of treatment for infected total 

knee arthroplasty. 

1. Irrigation and Debridement with component 

retention 

2. Two stage exchange arthroplasty 

3. One stage exchange 

4. Resection arthroplasty 

5. Arthodesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods Irrigation and 

Debridement with 

component 

retention 

Two stage 

exchange 

arthroplas 

One stage 

exchange 

 

Resection 

arthroplasty 

 

Arthrodesis 

Implant Not changed Exchanged Exchanged Removed Removal and 

nailing done 

Clinical 

presentation 

If infection occurs 

in 4-6 weeks(acute 

infection) 

Chronic 

infection 

Highly morbid Low demanding 

patient with 

polyarticular 

rheumatoid 

arthritis 

Failure of every 

treatment with 

high risk factors 

Outcome Good(10-20%) Excellent Good(5-10%) Poor (reduced 

joint function) 

Good 

Cost Cost effective Costly Cost effective Cost effective  
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Table 2: Concise Approach to Treatment of Prosthetic Joint Infections 

Status of Prosthetic Joint Infection Treatment 

Duration of symptoms < 3wk and stable implant and 

absence of sinus tract and susceptibility to antibiotics 

with activity against surface-adhering microorganisms 

Débridement with retention 

Intact or only slightly damaged soft tissue 1-stage exchange 

Damaged soft tissue, abscess, or sinus tract 
2-stage exchange with short interval (2-4 wk), 

spacer 

Microorganism resistant or difficult to treat* 
2-stage exchange with long interval (6-8 wk), no 

spacer 

Inoperable, debilitated, or bedridden Long-term suppressive antimicrobial treatment 

No functional improvement by exchange of implant Implant removal without replacement 

 

Discussion 

This is a retrospective study of 40 revision total 

knee arthroplasty operated for infected TKR by two 

stage arthroplasty. Patients from multiple centres were 

included in our study. This study was mainly done at 

tertiary care center at civil hospital, Ahmedabad. where 

there is huge patients workload.so we included only 

patients those treated with two stage revision 

arthroplasty, which is gold standard for treatment of 

infected total knee replacement. Because with such 

huge no. of patients’, we don’t do any other procedure 

which is less effective as compare to two stage revision 

arthroplasty. Which ultimately increase failure rate and 

increase burden on tertiary care center also?   

The results of two stage revision arthroplasty of 

our study is compared with the results of Gooding 

study done in 2011 performed in  110 patients of 

infected TKR managed with two stage revision 

arthroplasty46,47
  

and also with   Van Thiel‘s study 

done in 2012 performed in 58 patients of infected TKR 

managed with two stage revision arthroplasty48,49,50. 

The average age of patients in our study was 62.1 

years. With youngest patient were being 40 years old 

and the oldest being 82. Gooding‘s study having 

average age of 68 years (range 35–86 years) and 

Van thiel‘s study having 66 years (range 42-91 years). 

Out of the total 40 patients in our study 24 were 

females and 16 were males. Gooding‘s study had 60 

females and 50 males and Van thiel‘s study had 33 

females and 25 males. In general females undergo total 

knee replacement more often than males. 

BMI relates to general wellbeing of the patient. 

Also it affects the functional capabilities of an 

individual. Average BMI in our series was 27.07. It 

varied with a range from 19.9 to 38.67. Forans et al in 

their study on obesity and joint replacement found 

that obesity is associated with poorer outcomes 

primarily because of increased load on joint and 

difficulties in rehabilitation programme. 

Associated illness may have correlation with co-

morbidity in operated TKR. In our study, 15 patients 

had diabetes mellitus (DM), 7 patients had 

hypertension and 1 patient had hypothyroidism. 

Literature supports correlation of DM and infections 

and also with its outcome. 

The mean duration of follow up of patient was 

1.7years with a minimum follow up of 12 months and 

a maximum of 5 years. Average follow up duration of 

Gooding‘s study was 2.8 years and of Van thiel‘s study 

was 1.4 years. 

We used all poly variety of prosthesis in 6 knees 

and hiflex variety in 34 knees. Choice of implant was 

based on preoperative knee deformity and laxity. 

Additional consideration was given to economic 

affordability of patients and their desire for future 

cross leg sitting and squatting. 

Patients were followed-up and compared for 

survival, range of motion, flexion deformity, extension 

lag, knee society score (KSS), WOMAC score, and 

function outcome or any other complication and 

radiological evaluation. 

The Western Ontario and McMaster 

Universities Arthritis Index (WOMAC) is a widely 

used, proprietary set of standardized questionnaires 

used by health professionals to evaluate the condition 

of patients with osteoarthritis of the knee and hip, 

including pain, stiffness, and physical functioning  of  

the  joints.  The WOMAC measures five items for pain 

(score range 0–20), two for stiffness (score range 

0–8), and 17 for functional limitation (score range 0–

68). Physical functioning questions cover everyday 

activities such as stair use, standing up from a sitting 

or lying position, standing, bending, walking, getting in 

and out of a car, shopping, putting on or taking off 

socks, lying in bed, getting in or out of a bath, 

sitting, and heavy and light household duties51. 

In our study, the average WOMAC score 

improved from 37.525 to 56.3 with a minimum pre 

op score of 30 and maximum of 45 and follow up 

score ranging from 47 to 64. Similar results were found 

in Gooding‘s study. The mean postoperative WOMAC 

function (p = 0.001), WOMAC pain (p = 0.02), and 
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WOMAC global (p = 0.002) scores as well as the 

Oxford (p = 0.0003) and the SF-12 (mental) (p = 

0.008) scores all improved. 

The Knee Society Score (KSS) has been around 

for over 20 years, with its most recent version released 

in 2011. It was designed specifically to measure 

function before and after total knee replacement 

surgery. The KSS has both patient reported and a 

clinician reported components. There are five 

components of the score: patient demographics, 

objective knee score patient expectations, patient 

satisfaction score, and functional knee score52. 

We used Knee society score for evaluation of the 

knee pre operatively and post operatively. The mean 

clinical knee society score improved from 50.1 to 

69.325 statistically significant improvements was seen 

in KSS scores. 94% of patients showed good to 

excellent results at final follow up. Van thiel et al 

reported an average KSS improved from 32 (range: 20-

65) preoperatively to 88 (range: 44-96) at final follow-

up evaluation. 

Pain is the most common indication for a total 

knee replacement surgery. Pain was graded as 0 for no 

pain. Grade 1 mild pain while stair climbing only. 

Grade 2 for mild pain on walking and stair climbing, 

grade 3 for moderate occasional pain in knee, grade 4 

for moderate continual pain and grade 5 for severe knee 

pain. 97% of patients showed improvement in their 

preoperative pain. And 85 percent of patients had no 

pain or just mild pain. Similar results were found in 

Gooding‘s study and Van theil‘s study. 

In our study 5 patients had moderate pain post 

operatively while 1 patient had severe pain. Those 

with persistent moderate pain were mostly the ones 

with complications post TKA, of these 5 patients 3 

patients had persistent infection, 1 patient had 

disabling anterior knee pain and 1 patient had 

periprosthetic fracture. 

Infection in any joint leads to restriction of 

joint movements and decrease in activity of daily 

living. Post primary TKR infection leads to decrease 

Range of movements of affected joint by tenderness 

and local fibrosis and adhesion. There was statistically 

significant improvement (p value <.05) was found 

in our study in activity level in infected TKR after two 

stage revision arthroplasy. 

Activity of a patient was graded as per knee 

society system. Grade 0 was given to bed ridden non 

ambulatory patients. Patients who were just barely able 

to carry out house hold work were classified under 

grade 1. Grade 2 was given to those who indulged in 

less than 500 meters walking per day. Grade 3 for 500-

1000 meters, grade 4 if patient was walking upto 2 

kilometers (Kms) and grade 5 if more than 2 Kms. 

Patients with complications continued to have poor 

activity level. However none of the patients with 

complication were bedridden at follow up. All were 

able to do household work with or without assistive 

devices. 

Van theil et al in their study concluded that though 

activity of two stages managed infected TKR 

improved dramatically post re-implantation, activity 

level of an individual was near same as before 

operation. 

The mean range of movement improved from 

53.75 to 90.375. Pre- op minimum ROM was 30 

and maximum was 100. Post operatively the 

maximum ROM was found to be 125. Patients who had 

good pre op range of movement did not show 

significant ROM improvement post operatively. 2 

patients did not show improvement in ROM all others 

had well to excellent range of motion. 

In Gooding‘s study, Postoperative knee flexion of 

93.2 (range, 30–140) and preoperative knee flexion of 

86.2 (range, 15–140) noticed. Van theil et al evaluate 

the mean pre-treatment flexion of 90.6 (range, 10–125) 

improved to a mean of 101.3 (range, 0–130) at final 

follow-up (mean, 35 months; range, 24–51 months). 

Preoperatively the mean FFD in our series of 

patients was 9 degrees, with a range from 0 to 40. At 

final follow up we observed that though most knees 

had achieved complete extension, however in some the 

flexion deformity persisted. Average flexion deformity 

at follow up was 3 degree, with a range of 0-20 

degrees. Patient with periprosthetic fracture and 

quadriceps rupture had high degrees of FFD at follow 

up. 

The average extensor lag preoperatively was 6.65 

degrees with a range of 0-15 degrees. Patients 

showed improvement in these scores at follow up 

with average extensor lag reducing to 2.75 degree, 

with a range of 0-10 degrees. 

The mean deformity pre operatively was 3.5 

degree valgus. With a range of 15 degree valgus to 15 

degree varus. Post operatively the mean was 0.875 

valgus with a range of 5 degree valgus to 5 degree 

varus. At follow up majority of patients had an 

alignment ranging from -5 to 5 degrees. 

Gooding et al recommended that they had 

preoperatively 22 patients with FFD more than 20 

degrees. None of the patients had >20 degree 

deformity post operatively. Only one patient had a 

contracture of more than 10 degree. 

Van thiel et al reported an average pre-operative 

extensor lag of 15 degrees post-operative extensor lag 

of > 5 in only those patients who had severe pre-

operative flexion contracture52. 

Persistent infections were the most common 

unwanted outcome noted in our study with an 

incidence of 7 percent. They were a direct cause of 

failure of implant requiring removal of implant and 

revision surgery or arthrodesis. Superficial infections 

were seen in 1 patient all these patients responded 

to regular dressing. There was no cases nerve palsy, 

pulmonary embolism or deep vein thrombosis. 
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Christopher E. Pelt, Ray Grijalva, Lucas Anderson et al 

noticed Two-Stage Revision TKR Is Associated with 

High Complication and Failure Rates. Despite 

two-stage revision remaining the gold standard in 

treating periprosthetic infection of total knee 

arthroplasty (TKR), there remains uncertainty 

regarding the actual success rate and the risk factors 

for failure. We retrospectively reviewed 58 knees 

with mean follow-up of 38 months who underwent 

two-stage revision TKR from 1998 to 2012 by a 

single surgeon. Failure was defined as persistent 

infection or reoperation after two-stage revision TKA 

surgery. Failure occurred in 36%. The overall mortality 

was 22%. The mean time to reinfection was 26 

months. Polymicrobial infection was associated with a 

higher risk of failure (RR 3.31, p<0.0001). Knees 

requiring soft tissue coverage were also at a greater risk 

of failure (RR 2.67, P = 0.0001), as were knees that 

underwent four or more additional surgeries after the 

primary TKA and prior to stage-one explanation (RR 

2.25, P = 0.020). Thus, opportunities exist for 

improvement in management of infected TKA.53,54 

Microorganisms isolated most commonly are 

Staphylococcus spp, Escherichia coli, Pseudomonas 

aeruginosa, Proteus mirabilis in decreasing order and 

mixed infection frequently found. 

No case of implant loosening was seen.  

 

Summary 
1. This  is  a  retrospective  study  of  40  revision  

total  knee arthroplasty operated for infected TKR 

by two stage arthroplasty. 

2. The average age of patients in our study was 62.1 

years. With youngest patient were being 40 years 

old and the oldest being 

3. 82. 

4. Out of the total 40 patients in our study 24 were 

females and 16 were males. 

5. Average BMI in our series was 27.07. It varied 

with a range from 19.9 to 38.67. 

6. Associated illness may affect outcome.15 patients 

had diabetes mellitus (DM), 7 patients had 

hypertension and 1 patient had hypothyroidism. 

7. The average WOMAC score improved from 

37.525 to 56.3 with a minimum pre op score of 

30 and maximum of 45 and follow up score 

ranging from 47 to 64. 

8. The mean clinical knee society score (KSS 

score) improved from from 50.1 to 69.325 

9. 97% of patients showed improvement in their 

preoperative pain. And 85 percent of patients 

had no pain or just mild pain. 

10. The mean range of movement improved from 

53.75 to 90.375. Pre-op minimum ROM was 30 

and maximum was 100. 

11. The average extensor lag preoperatively was 

6.65 degrees with a range of 0-15 degrees. 

Patients showed improvement in these scores at 

follow up with average extensor lag reducing to 

2.75 degree, with a range of 0-10 degrees. 

12. The  failure  rate  of  our  study  was  

estimated  8%  with persistent infection after two 

stage revision arthroplasty. 

13. There was no case of loosening of implant noted in 

our study. 
This may be due to short duration of follow up 

in our study which was a major limitation of our study. 

 

Conclusion 
1. Pain is the most common indication for total 

knee replacement surgery. One of the most 

serious complications of knee replacement 

surgery is infection. 

2. Two stage revision arthroplasty in Infected 

TKR leads to significant  improvement  in  

pain  severity,  activity  level, Range of 

motion and KSS and WOMAC scores except 

in cases which suffered from complications. 

3. The failure rate of two stage revision 

arthroplasty was estimated 8%. There was no 

case of loosening of implant noted in our 

study. This may be due to short duration of 

follow up in our study which was a major 

limitation of our study. 

4. Results of two stage revision arthroplasty are 

far superior to one stage revision surgery and 

debridement surgery. 

5. Microorganism isolated most commonly is 

staphylococcus aureus. 

6. Associated illness like diabetes may affect 

the results and outcome of management of 

infected TKR. 

7. Limitation of study is small sample size. 

Larger sample size is required for further 

studies. 
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