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Abstract 

Objectives: Several case studies have reported the use of a two-stage primary total knee replacement 
as a last resort for managing infected, arthritic knee joints. However, the exact treatment protocol has 
not yet been clearly defined. The objective of this study was to assess the effectivenes s of a two-stage 
primary total knee replacement, using an antibiotic -loaded cement spacer block, in treating patients 
with concurrent osteoarthritis and refractory joint infection.  

Methods: This retrospective study evaluated the outcomes of a two-stage primary total knee arthroplasty 
(TKA) for the treatment of refractory septic osteoarthritic knees. A total of six cases were included. In 
the first stage, open debridement was performed, followed by insertion of a well -designed antibiotic-
loaded static cement spacer. Systemic antibiotics were administered during the interval period between 
the two stages. Once the infection had been eradicated, the second -stage TKA was performed. No 
suppressive antibiotic therapy was prescribed after the second stage. Clinical  outcomes were assessed 
using pre- and postoperative knee range of motion (ROM), Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) scores, and visual analog scale (VAS) scores. The mean follow -up 
duration was two years (range, 1–4 years). 

Results: Complete eradication of infection was successfully achieved within an average follow -up 
period of two years. Before the initial stage surgery, the average range of motion (ROM) was 60 degrees 
(range, 40–120 degrees). Following the two-stage TKA, the ROM significantly improved to an average 
of 118 degrees (range, 100–130 degrees). Additionally, the WOMAC scores improved from an initial 
score of 40 to 20 after TKA. The mean VAS scores also showed significant improvement, decreasing 
from 50 preoperatively to 19 after the TKA procedure.  

Conclusion: The promising final clinical outcomes observed in this study suggest that this treatment 
protocol could serve as a reliable alternative for patients with infected osteoarthritic knees, providing a 
viable option for both restoring function and eradicating infection.  

        Level of evidence: III 

Keywords: Antibiotic-laden static cement spacer, Refractory Septic knee arthritis, Range of motion, Total 
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Introduction

oint infections are becoming increasingly 
prevalent, particularly among adults, with septic 

arthritis affecting 2 to 10 individuals per 100,000, and a 
higher incidence is observed in the elderly and young 

children.1 Elderly patients and those with underlying joint 
conditions, such as osteoarthritis, are at an increased risk of 
developing persistent infections.2,3 The combination of 
severe osteoarthritis and infection presents a complex 
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medical challenge, often leading to significant knee 
dysfunction.4-6 Traditional treatments for this condition 
include joint decompression, systemic antibiotics, 
arthroscopic or open debridement, irrigation, arthrodesis, 
and above-knee amputation. While arthrodesis can be 
effective in cases of treatment failure, it carries risks of 
complications and permanent morbidities such as nonunion 
and recurrent infections, particularly in elderly patients 
with multiple comorbidities. Converting knee arthrodesis to 
TKA is also a challenging and less successful procedure.4 

Above-knee amputation is an alternative solution, but only 
half of the patients regain the ability to walk post-
treatment.7 Currently, there is no established consensus or 
widely accepted guideline for managing septic arthritis in 
the presence of degenerative joint disease. The two-stage 
revision total knee arthroplasty (TKA), initially introduced 
by Windsor et al.6 for infected TKAs, has proven effective 
and is now commonly utilized.8 While the two-stage 
approach involving antibiotic-loaded cement spacers 
followed by delayed revision TKA has been extensively 
researched,9-14 there are limited reports on its application in 
patients with advanced knee arthritis and joint sepsis.4,15 In 
contrast, our approach involves a two-stage primary TKA 
utilizing well-designed antibiotic-laden cement spacer 
blocks to address infected osteoarthritic knees. Our 
technique aims to effectively control infection, alleviate 
pain, and enhance function in patients facing this 
challenging clinical scenario. 

Materials and Methods 
  In this retrospective cohort study, conducted between June 
2018 and January 2023, six patients with advanced knee 
arthritis and concurrent joint sepsis were identified. The 
patient group consisted of four men and two women, with a 
mean age of 60 years (range, 58–62 years). These patients 
had an average WOMAC score of 40 (range, 24–53), a VAS 
score of 50 (range, 38–63), and a mean knee range of motion 
(ROM) of 60 degrees (range, 40–120 degrees). All six 
patients were followed for a minimum of two years and 
were included in this series. The mean duration of follow-
up was two years (range, 1–4 years) [Table 1]. Four patients 
had a history of knee steroid injections, and one had 
previously undergone knee arthrotomy for the treatment of 
septic knee arthritis. All six patients had received antibiotics 
for septic knee arthritis before being transferred to our 
institution. The diagnosis was confirmed based on 
laboratory parameters (ESR and CRP levels), radiologic 
examination (weight-bearing posteroanterior view, lateral 
view, and Merchant's view) [Figure 1], physical 
examination, and bacterial culture. The inclusion criteria for 
the study were as follows: patients aged 58 to 62 years with 
advanced knee arthritis and concurrent joint sepsis, with a 
minimum follow-up of two years after surgery. The 
exclusion criteria were the presence of septic arthritis of the 

knee without evidence of osteoarthritis and patients with 
inflammatory knee diseases, such as rheumatoid arthritis 
and crystal arthropathies. 
 
 
 
 

 

 

 

 

 

 

 

Figure 1. A knee anteroposterior radiograph showing osteoarthritis 
with infection 
 

Table 1. Pre-Operative Information 

 Age 

(years)/sex 

Duration 

of F//U-

YEARS 

Prea-

ROM 

(degree) 

Pre-

WOMAC 

Pre-

VAS 

Culture 

before 

FSb 

1 F/59 1 0_40 53 63 Staph. 

Aureus 

2 M/62 4 30_75 38 56 - 

3 M/58 2 0_120 24 38 Staph. 

Aureus 

4 F/60 1 30_80 45 54 Staph. 

Aureus 

5 M/61 2 15_85 44 50 - 

6 M/60 2 25_60 36 39 Staph. 

Aureus 

 

aPre- means before the first-stage surgery 
bFS: first-stage surgery 
ROM: range of motion 
VAS: Visual Analogue Scale 
WOMAC: Western Ontario and McMasre University Osteoarthritis Index 

 



(345) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 14. NUMBER 5.  May 2026 

 

TWO-STAGE TOTAL KNEE ARTHROPLASTY FOR TREATMENT OF 
SEPTIC KNEE OSTEOARTHRITIS 

Surgical procedures 

First stage 
  The surgical procedure involved a standard anterior 
longitudinal midline skin incision, a typical medial 
parapatellar arthrotomy with complete synovectomy, and 
thorough debridement of infected tissue. Intraoperative 
frozen section analysis and bacterial culture of synovium 
and joint fluid were performed to confirm the diagnosis and 
optimize antibiotic selection. The femoral canal was 
reamed, and an intramedullary femoral jig with a 
predetermined valgus correction angle was utilized based 
on preoperative joint alignment views. The distal femoral 
cut was made two millimeters shorter than standard, as per 
the preoperative plan. The proximal tibial cut was executed 
using an extramedullary jig, removing two millimeters of 
cartilage from the most intact side, with cultures taken from 
bone cuts. Femoral sizing was documented for the 
subsequent stage. The posterior condyles were left intact, 
with only cartilage removal using a curette to maintain 
tension over the posterior capsule. The patellar articular 
surface was refreshed, but no patellar resurfacing was 
performed. Manual traction was applied to keep the joint 
space open. The cement was inserted into the joint and over 
the cut surfaces using a K-wire as an intramedullary rod 
after adding vancomycin and gentamicin to the cement 
pack. Following cement hardening, the joint was irrigated 
and closed layer by layer over a drain [Figure 2]. A long-leg 
knee brace was then applied, and the patient was 
encouraged to bear weight with the assistance of a walker. 
During the initial two weeks, patients received intravenous 
antibiotics based on culture results from the first-stage 
samples, which were then continued orally for an additional 
four weeks. Patients underwent regular monitoring with 
serial quantitative CRP and ESR checks during this period. 
CRP and ESR levels were assessed daily in the first week and 
every two days thereafter. Any increase or lack of decrease 
in CRP values necessitated further debridement and spacer 
exchange. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Static cement spacer with intramedullary K wire after 
performing distal femoral and proximal tibial cut 

Second stage 
  Following six weeks of antibiotic treatment, patients 
underwent monitoring of CRP and ESR levels for the 
subsequent two weeks without antibiotics. Prosthesis 
implantation was scheduled once CRP levels normalized 
and ESR levels were below twice the high threshold value. 
The knee joint was exposed using a medial parapatellar 
approach. Upon removal of the cement spacer and K-wire, 
four samples from the tibial and femoral surfaces, as well as 
the synovium, were cultured. Extensive synovectomy and 
distal femoral recutting were performed based on the 
predetermined femoral size using an intramedullary guide 
from the initial stage. The proximal tibial recut was carried 
out with an extramedullary jig. The implantation procedure 
mirrored the primary TKA, with a posterior-stabilized 
prosthesis selected. A tibial stem was used for all patients, 
and a femoral stem was used for one patient only [Figure 3]. 
Patellar resurfacing was not performed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Post-operative image. Anteroposterior after arthroplasty 

 
  Antibiotic therapy was continued based on previous 
cultures until the results of the newly obtained cultures 
were available. In the absence of positive results, no further 
antibiotic regimen was prescribed. Standard rehabilitation 
and functional training were initiated, with patient follow-
ups scheduled at two, six, and twelve weeks post-surgery, 
followed by annual visits thereafter. Outpatient clinic visits 
included serial monitoring of CRP and ESR levels, as well as 
assessment of clinical and radiological signs of infection. 
 

Results 
  Joint aspiration cultures were positive before the initial 
stage in four patients, with one patient showing a positive 
synovial culture after the first stage. Conversely, all bone 
cultures taken during the first stage yielded positive results. 
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Following a six-week course of antibiotics between stages, 
the cement spacer was removed, and prosthesis 
implantation was performed at eight weeks. Cultures taken 
during the second stage were all negative, and the patients 
were discharged without any further suppressive 
antibiotics once the results were confirmed. Throughout the 
treatment, the knee joints remained stable with the primary 
prosthesis. The average knee range of motion (ROM) at the 
outset was 60 degrees (range, 40–120 degrees), which 
improved to an average of 118 degrees (range, 100–130 
degrees) post-TKA. WOMAC scores showed improvement 
from an initial average of 40 (range, 24–53) to 20 (range, 
14–32) at the final follow-up. Similarly, the average VAS 
pain scores decreased from 50 (range, 38–63) initially to 19 
(range, 5–40) after TKA at the last follow-up [Table 2]. 
Successful infection control was achieved in all patients 
through the two-stage primary TKA approach, with no 
instances of infection recurrence observed in our cases.   
 

Table 2. Post-Operative Information 

 Post-ROM 

(degree) 

Post-WOMAC Post-VAS Culture after  FS 

1 0-100 32 23 Staph. Aureus 

2 0-125 18 20 _ 

3 0-130 8 5 Staph. Aureus 

4 5-130 20 40 Staph. Aureus 

5 5-130 18 14 E.coli 

6 5-11o 24 12 Staph. Aureus 

Post-ROM and Post-VAS scores and Post- WOMAC scores were assessed at 
the latest follow-up. 

 
Discussion 

  Our findings demonstrate that employing a two-stage TKA 
approach can yield promising short-term outcomes in 
patients with prior treatment failure of septic knee arthritis 
and pre-existing joint degeneration. Current management 
strategies for septic knee arthritis in the setting of 
underlying joint degeneration do not always lead to 
successful outcomes,2 and there is a paucity of established 
guidelines due to the limited treatment options reported in 
the literature.12,16,17 However, Tahmasebi et al. have 
presented a treatment protocol for this challenging 
scenario.18 

  Using a two-stage total knee replacement (TKA) is a viable 
option for managing patients with prior surgical treatment 
failure of septic arthritis and concomitant joint 
degeneration. 19,20Nazarian et al.4 reported a 100% success 
rate with a two-stage approach to primary TKA in 14 

patients with chronic knee sepsis, utilizing a non-
articulating cement spacer. Kirpalani et al.15 suggested that 
a two-stage procedure yields favorable outcomes in 
patients with arthritic knees and septic arthritis. 
Matsumoto et al.12 described a case of knee septic arthritis 
and osteoarthritis treated with a two-stage procedure, 
involving three months of immobilization using an external 
fixator, followed by TKA. Mirza et al.21 reported on three 
patients with knee sepsis who were managed with 
debridement and insertion of a cement spacer. In all of these 
studies, knee immobilization was employed during the 
infection control phase. In our research, static spacers with 
an intramedullary rod were used in combination with knee 
brace immobilization. 
  Several studies have demonstrated the benefits of using an 
articulating spacer over a static spacer in the treatment of 
infected TKAs.14,22-24 Encouraging range of motion with an 
articulating spacer may lead to better final ROM after the 
eventual TKA compared to a static spacer. Additionally, 
knee function during treatment is superior with an 
articulating spacer. However, we do not advocate this 
approach due to the high likelihood of spacer fracture and 
potential bone loss. 
  Joint aspiration has proven helpful for detecting acute 
septic arthritis.³ Our study showed a 67% positive culture 
rate before the first stage, similar to the findings of Nazarian 
et al.⁴ and Yi et al.25 We designed the protruding portion of 
the spacer into the medullary canal using a K-wire. While 
eradication of medullary canal infection is crucial, Freeman 
et al.24 reported favorable results without placing antibiotic 
cement sticks or beads in the medullary canal. 
  This study achieved infection control at a minimum 2-year 
follow-up while maintaining knee function throughout 
treatment. Infection control is critical, as primary TKA in 
patients with a history of deep infection carries a high risk 
of recurrent infection. Jerry et al. reported a 4% recurrence 
rate after arthroplasty for simple septic arthritis and 15% 
for osteomyelitis.16 Lee et al.20 found a 5% reinfection risk 
in 16 primary TKAs with a 5-year follow-up in patients with 
prior knee sepsis. Patients in our study also demonstrated 
good functional outcomes after treatment, with all being 
discharged without extended antibiotic therapy. Although 
prolonged antibiotic courses have been common practice in 
two-stage TKA, many studies have concluded that there is 
no need for a prolonged antibiotic regimen.4,21,25-29 
  While constrained prostheses have been suggested in this 
setting, we utilized a four-in-one cutting jig in the first stage, 
cutting 2 mm less than usual for the distal femur and 
proximal tibia, enabling primary TKA in all cases.4,27 Our 
study has limitations, including its retrospective nature and 
small sample size. However, a septic knee with pre-existing 
disabling arthritis is an uncommon but challenging 
presentation. All patients were examined and followed by 
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the surgeon-researchers, without blinded examiners, and 
there was no control group. Strengths of our study include 
the use of custom-made cement spacers, which reduces 
costs compared to industrial articulating samples. 
Performing fewer tibial and femoral cuts allowed us to 
proceed with primary TKA in all cases. Importantly, we did 
not prescribe suppressive antibiotics after the second stage. 

Conclusion 
  Two-stage total knee replacement is a viable option for 
managing patients with previous surgical treatment failure 
of septic arthritis and concomitant joint degeneration. In 
this small series, this approach achieved infection control at 
a minimum 2-year follow-up while maintaining knee 
function throughout treatment. We advocate this technique 
only in patients with a current septic knee and pre-existing 
disabling arthritis. 
 
List of abbreviations 
  Total knee arthroplasty (TKA); Visual analog scale (VAS); 
Range of motion (ROM); Erythrocyte sedimentation rate 
(ESR); C-reactive protein (CRP); Western Ontario and 
McMaster Universities arthritis index (WOMAC)  
 
Acknowledgement: N/A 

  Authors Contribution: Authors who conceived and 
designed the analysis: MFK, Authors who collected the data: 
MFK, ASHA, AM, Authors who contributed data or analysis 
tools: MFK, Authors who performed the analysis: MFK,      

    Authors who wrote the paper: MFK, ASHA, AM 
    

Declaration of Conflict of Interest: The authors declare no 

competing interests. 
Declaration of Funding: Authors received no funding or 
grants for this work. 

Declaration of Ethical Approval for Study: This 
retrospective study was conducted utilizing patient data 
obtained through medical records. Prior to surgical 
intervention, all participants received comprehensive 
preoperative consultations detailing available treatment 
options, following which informed consent was secured. As 
the study involved retrospective analysis of anonymized 
clinical data, ethical approval for this specific investigation 
was waived by the institutional review board in 
accordance with local regulatory guidelines. The research 
adhered to established ethical principles outlined in the 
Declaration of Helsinki. 

Declaration of Informed Consent: Informed consent was 
obtained from the patients regarding publishing their data 
and photographs for scientific purposes. 
 

 

 
Moslem Fallah MD 1 
Amir Shahriar Ariamanesh MD 2 
Amir Moayedpour MD 1 

1 Orthopedic Research Center, Ghaem Hospital, Mashhad, 
Iran  

    2 Department of Orthopedic, School of Medicine, Mashhad    
    University of Medical Sciences, Mashhad, Iran 

 

 

References 

1. Mathews CJ, Kingsley G, Field M, et al. Management of septic 
arthritis: a systematic review. Ann Rheum Dis. 
2007;66(4):440-445. doi:10.1136/ard.2006.058909.  

 2. Kaandorp CJ, Krijnen P, Moens HJ, Habbema JD, van 
Schaardenburg D. The outcome of bacterial arthritis: a 
prospective community-based study. Arthritis Rheum. 
1997;40(5):884-892. doi:10.1002/art.1780400516.  

3. Ferrand J, El Samad Y, Brunschweiler B, et al. Morbimortality in 
adult patients with septic arthritis: a three-year hospital-based 
study. BMC Infect Dis. 2016;16:239. doi:10.1186/s12879-016-
1540-0.  

4. azarian DG, de Jesus D, McGuigan F, Booth Jr RE. A two-stage 
approach to primary knee arthroplasty in the infected arthritic 
knee. J Arthroplasty. 2003;18(7 Suppl 1):16-21. 
doi:10.1016/s0883-5403(03)00343-7.  

 5. Katz LM, Lewis RJ, Borenstein DG. Successful joint arthroplasty 
following Proteus morganii (Morganella morganii) septic 
arthritis: a four-year study. Arthritis Rheum. 1987;30(5):583-
585. doi:10.1002/art.1780300515 . 

 6. Windsor RE, Insall JN, Urs WK, Miller DV, Brause BD. Two-stage 
reimplantation for the salvage of TKA complicated by 
infection. Further follow-up and refinement of indications. J 
Bone Joint Surg Am. 1990;72(2):272-278.   

 7. Rodriguez-Merchan EC. Knee fusion or above-the-knee 
amputation after failed two-stage reimplantation total knee 
arthroplasty. Arch Bone Jt Surg. 2015;3(4):241-3. Doi: 
10.22038/abjs.2015.4237 

8. Parvizi J, Cavanaugh PK, Diaz-Ledezma C. Periprosthetic knee 
infection: ten strategies that work. Knee Surg Relat Res. 
2013;25(4):155-164. doi:10.5792/ksrr.2013.25.4.155.  

9. Chiang ER, Su YP, Chen TH, Chiu FY, Chen WM. Comparison of 
articulating and static spacers regarding infection with 
resistant organisms in total knee arthroplasty. Acta Orthop. 
2011;82(4):460-464. doi:10.3109/17453674.2011.581266. 

11. Mahmud T, Lyons MC, Naudie DD, Macdonald SJ, McCalden RW. 
Assessing the gold standard: a review of 253 two-stage 
revisions for infected TKA. Clin Orthop Relat Res. 
2012;470(10):2730-2736. doi:10.1007/s11999-012-2358-8.  



(348) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 14. NUMBER 5.  May 2026 

 

TWO-STAGE TOTAL KNEE ARTHROPLASTY FOR TREATMENT OF 
SEPTIC KNEE OSTEOARTHRITIS 

 12. Matsumoto K, Itokazu M, Uemura S, Takigami I, Naganawa T, 
Shimizu K. Successful joint arthroplasty after treatment of 
destructive MRSA arthritis of the knee using antibiotic-loaded 
hydroxyapatite blocks: a case report. Arch Orthop Trauma 
Surg. 2007;127(1):47-50. doi:10.1007/s00402-006-0212-8.  

13. Qiu XS, Sun X, Chen DY, Xu ZH, Jiang Q. Application of an 
articulating spacer in two-stage revision for severe infection 
after total knee arthroplasty: Articulating spacer in two-stage 
revision. Orthop Surg. 2010;2(4):299-304. 
doi:10.1111/j.1757-7861.2010.00103.x.  

14. Romanò CL, Gala L, Logoluso N, Romanò D, Drago L. Two-stage 
revision of septic knee prosthesis with articulating knee 
spacers yields better infection eradication rate than one-stage 
or two-stage revision with static spacers. Knee Surg Sports 
Traumatol Arthrosc. 2012;20(12):2445-2453. 
doi:10.1007/s00167-012-1885-x.  

15. Kirpalani PA, In Y, Choi NY, Koh HS, Kim JM, Han CW. Two-stage 
total knee arthroplasty for non-salvageable septic arthritis in 
diabetes mellitus patients. Acta Orthop Belg. 2005;71(3):315-
320.  

16. Jerry GJ Jr, Rand JA, Ilstrup D. Old sepsis prior to total knee 
arthroplasty. Clin Orthop Relat Res. 1988;(236):135-140.  

 17. Lützner J, Hübel U, Kirschner S, Günther KP, Krummenauer F. 
Long-term results in total knee arthroplasty: a meta-analysis 
of revision rates and functional outcome. Chirurg. 
2011;82(7):618-624. doi:10.1007/s00104-010-2001-8.  

18. Tahmasebi MN, Sharafat Vaziri A, Miresmaeili SH, et al. Two-
stage total knee arthroplasty for treatment of surgical failure 
of septic arthritis in degenerative knee joints. Arch Bone Jt 
Surg. 2020;8(4):524-530. 
doi:10.22038/abjs.2020.43184.2178 . 

 19. Bauer T, Lacoste S, Lhotellier L, Mamoudy P, Lortat-Jacob A, 
Hardy P. Arthroplasty following a septic arthritis history: a 53 
cases series. Orthop Traumatol Surg Res. 2010;96(8):840-843. 
doi:10.1016/j.otsr.2010.06.009.  

 20. Lee GC, Pagnano MW, Hanssen AD. Total knee arthroplasty 
after prior bone or joint sepsis about the knee. Clin Orthop 
Relat Res. 2002;404(404):226-231. doi:10.1097/00003086-
200211000-00036.  

 21. Mirza AH, Noble J, Teanby D. Infected knee treated by total 
knee arthroplasty. Knee. 2000;7(3):171-174. 
doi:10.1016/s0968-0160(00)00045-4.  

 22. Emerson RH Jr, Muncie M, Tarbox TR, Higgins LL. Comparison 
of a static with a mobile spacer in total knee infection. Clin 
Orthop Relat Res. 2002; (404):132-138. 
doi:10.1097/00003086-200211000-00023.  

23. Fehring TK, Odum S, Calton TF, Mason JB. Articulating versus 
static spacers in revision total knee arthroplasty for sepsis. The 
Ranawat Award. Clin Orthop Relat Res. 2000;(380):9-16. 
doi:10.1097/00003086-200011000-00003.  

24. Freeman MG, Fehring TK, Odum SM, Fehring K, Griffin WL, 
Mason JB. Functional advantage of articulating versus static 
spacers in 2-stage revision for total knee arthroplasty 
infection. J Arthroplasty. 2007;22(8):1116-1121. 
doi:10.1016/j.arth.2007.04.009.  

25. Yi C, Yiqin Z, Qi Z, et al. Two-stage primary total knee 
arthroplasty with well-designed antibiotic-laden cement 
spacer block for infected osteoarthritic knees: The first case 
series from China. Surg Infect (Larchmt). 2015;16(6):755-761. 
doi:10.1089/sur.2014.252.  

26. Hochreiter B, Strahm C, Behrend H. Short-interval two-stage 
approach to primary total knee arthroplasty for acutely septic 
osteoarthritic knees. Knee Surg Sports Traumatol Arthrosc. 
2016;24(10):3115-3121. doi:10.1007/s00167-016-3982-8.  

27. Shaikh AA, Ha CW, Park YG, Park YB. Two-stage approach to 
primary TKA in infected arthritic knees using intraoperatively 
molded articulating cement spacers. Clin Orthop Relat Res. 
2014;472(7):2201-2207. doi:10.1007/s11999-014-3545-6.  

28. Hoad-Reddick DA, Evans CR, Norman P, Stockley I. Is there a 
role for extended antibiotic therapy in a two-stage revision of 
the infected knee arthroplasty? J Bone Joint Surg Br. 
2005;87(2):171-174. doi:10.1302/0301-620x.87b2.15640.  

29. Harna B, Arya S, Arora A. Amputation after multiple times 
failed total knee arthroplasties: the last resort. Arch Bone Jt 
Surg. 2025;13(4):188-195. 
Doi:10.22038/ABJS.2024.80181.3659 

 

 
 
 
 

 


