Original article Journal of Orthopaedic Case Reports 2026 August:16(8):Page 478-483

Why the Ilizarov Ring Fixator Remains the Preferred Technique for Knee
Arthrodesis in Complex Knee Conditions: A Case Series

Rohit Kumar Yadav', Baibhav Mishra', Sudarsan Behera', Manish Raj1 , Vikash Raj1 , Pawan Kumar'

Learning Point of the Article:
Successful knee arthrodesis with the Ilizarov ring fixator depends on complete infection eradication, meticulous debridement, and stable
circular fixation, allowing reliable fusion even in the presence of severe bone loss and compromised soft tissues.

Introduction: In the present study, we describe clinical outcomes and observations of Ilizarov ring fixation used for a knee joint infection with
pronounced joint destruction, soft tissue and bone involvement, which are serious diseases in which not only the joint but also the entire
extremity is directly endangered. Salvage procedure in infected knees resulting from failed total knee arthroplasty, osteomyelitis, or septic
arthritis.

Materials and Methods: We report a case series of four patients (two males and two females), including patients presenting with periarticular
knee joint infection characterized by extensive soft-tissue involvement and significant osseous destruction, often complicated by chronic
discharging sinuses and profound functional impairment. All patients underwent detailed clinical assessment and standard radiographic
evaluation and comprehensive evaluations including C-reactive protein, erythrocyte sedimentation rate, limb-length discrepancy (LLD), knee
injury and osteoarthritis outcome score, knee society score, Visual Analog Scale (VAS) score and Lysholm score. Intraoperative tissue samples
were collected for post-operative microbiological analysis to identify the causative organisms and to guide targeted antimicrobial therapy, and an
Ilizarovring fixator was applied in compression mode.

Results: Union was achieved in all patients at both the distal femur and proximal tibia at a mean duration of 7 months (29.5 + 4 weeks). The
mean residual LLD was 2.1 + 0.6 cm. Pain relief was substantial, with the VAS score decreasing from 7.5 + 0.6 preoperatively to 2.0 + 0.8
postoperatively. Similarly, the Lysholm score improved from 45.3 £2.5 preoperatively to 76.5 + 4.3 postoperatively.

Conclusion: The Ilizarov technique is an effective salvage procedure for complex knee joint pathologies. Its advantages include cost-
effectiveness, avoidance of secondary surgical interventions, allowance for immediate weight-bearing, a high rate of arthrodesis, and a low
incidence of complications.

Keywords: Arthrodesis, Ilizarov fixator, Lysholm score, limb-length discrepancy, C-reactive protein, erythrocyte sedimentation rate, knee
injuryand osteoarthritis outcome score, knee society score, Visual Analog Scale score

Introduction recurrent knee infections. The main goal of applying a procedure

Knee arthrodesis is a widely performed surgical procedure with 1 t0 achieve a stable and pain-free lower limb with a low risk of

well-defined indications [1,2,3], and this procedure represents reinfection and a better functional outcome compared with
the best choice for patients with significant bone loss and above-knee amputation. Knee arthrodesis remains a method of
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Figure 1: Case of prosthetic joint infections post (a) failed total knee
arthroplasty done elsewhere, (b) post-implant removal with cement spacer
and external fixator application, (c) post-external fixator removal and Ilizarov
application, (d) radiograph post-arthrodesis.
limb salvage [4]. In the last decades, many surgical techniques
have been proposed for performing knee arthrodesis: internal
osteosynthesis, intramedullary (IM) nailing and external
fixation [5,6,7]. The existing literature on femoral-tibial fusion
with an Ilizarov circular external fixator reports success rates
thatvaryin different studies from 64% to 100% [ 8,9].

Case Series

Four patients with complex infected knee conditions
underwent knee arthrodesis using an Ilizarov circular external
fixator. Indications included chronic periprosthetic joint
infection (PJI) following failed total knee arthroplasty (Fig. 1),

60

50
40

30

20

10

0

Case 1

Table 1: Western Ontario and McMaster Universities Osteoarthritis Index
scores in pre-operative and post-operative periods of individual cases and
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mean score mentioned in outcome section.

post-traumatic septic knee after a high-grade open fracture (Fig.
2),and chronicinfection of the native knee with persistent sinus
tracts (Figs. 3 and 4). All patients presented with pain,
periarticular swelling, inability to bear weight, and elevated
inflammatory markers.

A standardized staged treatment protocol was used in all cases.
Stage 1 consisted of radical debridement with complete
excision of sinus tracts and infected tissue, combined with local
antibiotic delivery (polymethylmethacrylate spacers or
antibiotic-loaded calcium sulfate beads) and culture-directed
systemic antibiotics. Temporary linear external fixation was
used when required to maintain limb alignment and length.
Stage 2 was performed after clinical resolution of infection and
normalization of inflammatory markers and involved definitive
knee arthrodesis using an Ilizarov circular fixator applied in
acute compression across the femorotibial junction. Adjunctive
procedures, including autologous bone grafting, transarticular
Kirschner-wire fixation, femoral corticotomy, and distraction
osteogenesis, were performed selectively to address bone loss
andlimb-length discrepancy (LLD).

Outcome assessment

Serial radiographs were reviewed to evaluate clinical and
radiographic outcomes following arthrodesis. In the absence of
clinical signs of infection (pain, fever, swelling, or effusion),
inflammatory markers (erythrocyte sedimentation rate and C-

Figure 2: Case of post traumatic septic arthritis (a) & (b) knee spanning
external fixation done elsewhere for GA IIIB distal femur fracture (c) & (d)
after external fixator removal and Ilizarov application (e), (f), (g) & (h) after
removal of Ilizarov frame.
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Figure 3: Case of septicarthritis (a) initially managed with external fixator and
antibiotic beads, (b) after external fixator removal, (c) after Ilizarov fixator
application, (d) after removal of frame. (e) Post arthrodesis radiograph (f) post
arthrodesis clinical picture

reactive protein) were not routinely rechecked. Radiographic
union was defined as continuous trabecular bridging across the
arthrodesis site on both anteroposterior and lateral radiographs.
Clinical union was defined as a stable, pain-free limb without
the need for external support.

LLD was assessed during routine follow-up by measuring the
distance from the anterior superior iliac spine to the medial
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Table 2: Knee Society Score in pre-operative and post-operative periods of
individual cases and mean score mentioned in outcome section

malleolus on the operated limb and comparing it with the
contralateral side.

Functional and pain outcomes were assessed using validated
scoring systems, including the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), knee society
score (KSS), knee injury and osteoarthritis outcome score
(KOOS), Visual Analog Scale (VAS), and Lysholm score.

Outcomes and follow-up

Radiographic union was achieved in all four patients, with time
to union ranging from 26 to 36 weeks. Despite severe bone loss
and active or quiescent infection at presentation, stable
arthrodesis was consistently obtained. Residual LLD was
modest (mean, approximately 2 cm) and was well-tolerated
withshoe lifts.

Functional outcomes improved substantially across all
measures. The mean WOMAC score improved from 40.5 £ 1.3
preoperatively to 63.5 + 1.3 postoperatively (Table 1). The
mean KSS improved from 32.8 + 2.2 to 69.0 + 2.6 (Table 2),
indicating restoration of a stable, painless limb capable of
independent ambulation. KOOS improved from 39.0 + 2.6 to
66.5 +2.1, reflectingimproved knee-related quality oflife.

Pain relief was notable, with mean VAS scores decreasing from
7.5 + 0.6 preoperatively to 2.0 £ 0.8 postoperatively.
Correspondingly, Lysholm scores improved from 45.3 £ 2.5 to
76.5 £ 4.3, indicating good functional recovery and patient
satisfaction following knee arthrodesis (Table 3). All cases are

Figure 4: Case of septic arthritis (a and b) debridement, stimulant
application and external fixation (c) post-Ilizarovframe application (d) post-
Tlizarov frame removal.
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external fixation in achieving union in complex infected

Table 3: Key clinical outcomes before and after Ilizarov
knee arthrodesis

scenarios.

Residual LLD remains a concern following arthrodesis. In our

Outcome measure Pre-operative  Post-operative series, the mean LLD was 2.1 £ 0.6 cm, comparable to reports by

(Mean) (Mean) Bargiotas et al. [16] and Incavo et al. [17]. Importantly, this

Visual Analog Scale 7.5 2 degree of shortening was clinically well tolerated and could be

Knee Society Score 308 69 effectively managed with simple measures such as shoe lifts,

Western Ontario and without significantly compromising patient satisfaction or
McMaster Universities 40.5 63.5 fanction.

Osteoarthritis Index Functional outcomes following knee arthrodesis are inherently

Lysholm 453 76.5 limited compared to joint-preserving procedures; however,

they remain acceptable in the context of limb salvage. In our

summarized in Table 4. study, post-operative evaluation using validated scoring systems

— including the KSS, Knee Society Functional Score, KOOS,

Discussion VAS for pain, and Lysholm score — demonstrated that most

Knee arthrodesis remains a well-established salvage procedure P atle?ts ac'hl'eve'd satlsfa'ctory pain relief, although some
. functionallimitations persisted.
for the management of persistent and complex knee

pathologies, particularly PJI. In patients with multiple failed Knee arthrodesis continues to serve as an important alternative

surgical interventions — including

Table 4: Summary of all cases in the series

prior use of static or articulating

antibiotic-loaded cement spacers -

3 ) . Age/Sex 56/Female 18/Male 36/Female 37/Male
arthrodesis provides a stable, pain- ——

. . . . . Primary Chronic PJI post failed Post-traumatic septic Chronic septic native
free limb while effectlvely eradlcatmg . . .. knee (GA IIIB distal Chronic infected knee

diagnosis/Indication TKA femur fracture) knee
infection. Various surgical options s
. . . Microbiology MRSA Polymicrobial Culture +ve Culture +ve
have been described, including A A
Debridement, PMMA . . Debridement,
. ) . . - . Debridement, fixator | Debridement, PMMA| L.
internal fixation with IM nalhng , Stage 1 procedure | spacer, linear external removal spacer antibiotic beads,
external fixation, and tibiofemoral _fixator __ linear fixator
Ilizarov arthrodesis
screw-plate constructs [10] . Stage 2 procedure with acute Ilizarov arthrodesis | Ilizarov arthrodesis | Ilizarov arthrodesis
S 1 id compression
crew p ate constructs proviae Femoral corticotomy, . Acute
.1 . . . . . . Transarticular K- .
rlgldlty but seldom achieve adequate Adjunctive measures | Iliac crest bone graft distraction wires compression+bone
compression for successful fusion at osteogenesis graft
p Union time (weeks) 36 26 28 28
welght-bearlng joints [11]. IM Residual LLD (cm) 3 2 15 2
introduction of infection due to Pre-operative a1 39 0 40
. . . li . WOMAC
reaming is a major complication Post-operative o o o o
related to arthrodesis using nails. WOMAC
. . . Pre-operative KSS 32 35 30 34
Furthermore, nail migration, poor -

. o Post-operative KSS 68 72 66 70
rotational control and tibial fractures [T perative KOOS 38 12 36 %0
compound the need for an alternative | Post-operative KOOS 66 69 64 67
tonailsand plates I: 1 2] . Pre-operative VAS 8 7 8 7

Post-operative VAS 1 3 2 2

In the present case series, all four ]

. . . |Pre-operative Lysholm 45 48 42 46
patients treated with knee arthrodesis 5 '

. ) ) . . ost-operative
using the Ilizarov ring fixator achieved Lysholm 82 8 70 76
successful union, with a mean time to Fra?;;:irrrll:val 11 months 5 months 7 months 7.5 months
union of 29.5 + 4.1 weeks (range: o Fixator removed ats
26-36 weeks) [13] These findings Final outcome om: VAS’I months; LLD 1 cm; | Stable arthrodesis Stable Fusion
. . . ’ VAS 3
are consistent with previous ly PJI: Periprosthetic joint infection, TKA: Total knee arthroplasty, MRSA: Methicillin-resistantStaphylococcus
published studies by Watanabe et al. aureus, PMMA: Polymethylmethacrylate, GA: Gustilo-Anderson, LLD: Limb-length discrepancy, VAS: Visual
[ 14 ] and Leroux et al [ 15 :| Analog Scale, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index, KSS: Knee
¢ Society Score, KOOS: Knee Injury and Osteoarthritis Outcome Score

supporting the reliability of circular
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to above-knee amputation in complex and refractory cases. The
outcomes observed in this series support its role as a reliable
salvage option in carefully selected patients. Our findings align
with Conway et al. [18], who reported that successful
arthrodesis offers superior overall outcomes compared to
amputation or failed revision arthroplasty. Arthrodesis can
therefore provide a stable, painless, and functionally acceptable
limb, particularly in patients who are physically and
psychologically compromised after multiple failed procedures.

Akeyfactor contributing to the favorable outcomes in our series
was meticulous surgical technique. Complete eradication of
infection prior to definitive fixation, combined with
preparation of large, congruent contact surfaces of viable
bleeding cancellous bone, was critical in achieving a high union
rate and satisfactory functional results.

In our case series, Arthrodesis appears to be a valuable option in
cases of complex knee pathologies, particularly in patients with
multiple prior surgeries or significant comorbidities. However,

given the small sample size and retrospective design without a
control group, larger prospective studies are needed to generate
more robustand generalizable evidence.

Conclusion

Knee arthrodesis using the Ilizarov ring fixator is a reliable and
effective salvage procedure for complex knee pathologies,
particularly in the setting of infection. It provides predictable
union, satisfactory pain relief, and acceptable functional
outcomes, making it a valuable alternative to amputation in
carefully selected patients.

Clinical Message

The Ilizarov ring fixator remains an effective and cost-efficient
salvage technique for complex infected knees, providing durable
limb preservation, early functional rehabilitation, and a viable
alternative to amputation in carefully selected patients.
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