
9/26/2018

1

Complex Reconstruction of the Knee

Trauma, Infection and Long term Outcome

Herrick J. Siegel, MD
Orthopaedic Oncology & Adult Reconstruction

UAB Medical Center

400 lb female, referred for “loose implant”. 
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Early intervention to prevent longterm
problems

• Ischemia
• Nerve injury
• Bone loss
• Infection
• Non union
• Chronic pain
• Systemic problems

• TEAM approach
Ortho trauma
General trauma
Vascular surgery
Plastic surgery
Spine 
Rehab/PT/OT

Not always salvagable
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High energy vs low energy

High energy

• Soft tissue loss
• ligament instability
• Avascular tissue
• Diffuse
• Poly articular
• Treated at level 1 center

Low energy

Poor bone density/osteoporosis
Poor generalized health
Often more focal trauma
Less ligamentous injury
Treated in community
r/o pathologic fracture from tumor
Periprosthetic fractures 

management- high energy

• Knee fractures
• Distal femur
• Tibial plateau
• Open vs closed
• Vascular injury
• Soft tissue injury
• Swelling/hemorrhage
• Compartment syndrome
• Ligamentous injury
• dislocation

• Treatment options
• Tibial plateau: ORIF/ EX FIX
• Distal femur: locking plate, 

retrograde IM nail
• Ligamentous reconstruction
• Wound VAC
• Immediate flap coverage
• Serial debridement
• Bone grafts/autogenous/allografts
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Managemement- low energy

• Optimize co-morbidities
• Consider pathologic fracture
• Early return to mobility
• Medicine evaluation/clearance
• Prophylaxis against UTIs, 

pneumonia & DVTs

• ORIF/IM NAIL
• Joint Replacement

• Primary total joint
• Distal Femur Replacement
• Proximal Tibial Replacement

• Acute or Delayed
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Indications for megaprosthesis in non-oncologic setting

• Comminuted distal femur 
fracture in elderly with poor 
quality bone (>80 yrs)

• Comminuted periprosthetic
distal femur replacement with 
loss of collateral ligaments.

• Non union of distal femur in 
elderly patient (>70 yrs)

• Revision TKA with massive bone 
loss of distal femur or proximal 
tibia

Complications

• Wound problems
• Non union
• Ligamentous instability
• Chronic Pain 
• Infection, acute vs chronic

• Plates/screws/nails
• Prosthesis

Or ALL OF THE ABOVE

Soft tissue envelope:  Referred for “wound 
dehiscence” 

• TKA patient
• s/p 2 x 2 stage revisions, no prior 

flap, s/p 5 revisions
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Relative indications/ controversial

• Infected TKA with massive bone 
loss (one stage procedure)

• Stage 2 TKA revision with 
massive bone loss 

• Comminuted distal femur 
replacement (acute or non-
union) in younger patient 55-70.

• Revision TKA for massive bone 
loss with extensor mechanism 
disruption

BMI between 35-45

Absolute contraindication

• Acute High Energy Trauma
• Patients <50 yrs of age 
• Active infection with insufficient 

soft tissue coverage
• Super morbid obese >50 BMI

Unstable/ loose implants/chronic infection/ 
no extensor mechanism
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Who should be doing non oncologic 
megaprostheses? 

“My surgeon said that he
can’t handle my surgery.  
My surgeon 
recommended an 
amputation.  I was told 
you were the best and 
could save anything.”

Chronic osteomyelitis

Spacer
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Chronic non union



9/26/2018

9



9/26/2018

10



9/26/2018

11



9/26/2018

12

Conclusion: 38 patients: 10 DFR & 28 ORIF

• Nearly 1 in 5 patients older than 70 years developed a nonunion after 
ORIF of an intraarticular distal femur fracture. 

• At 1-year follow-up, all patients in DFR group were ambulatory while
1 in 4 in the ORIF group were wheelchair bound.
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Conclusion:   11 pts    81.5 years (range 52–102 years)

• In the appropriate patient and fracture pattern, endoprosthetic knee 
replacement is an excellent option in the treatment of distal femoral 
fractures whether associated with an existing TKR or not. 

• DFR:  Earlier return to full mobility post-operatively may save on 
hospital/care home stay and free up hospital space and minimize 
complications.
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Retrospectively reviewed all hip and knee EPRs performed between 
2007 and 2014 for the management of chronic infection following 
complex arthroplasty or fracture fixation. 
Data recorded included indication for EPR, number of previous 
surgeries, comorbidities, and organism identified. 

Outcome measures included PJI eradication rate, complications, 
implant survival, mortality, and functional outcome (Oxford Hip or Knee 
Score).
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69 EPRs (29 knees and 40 hips) were performed with a 
mean age of 68 years (43-92).
Polymicrobial growth was detected in 36% of cases, 

followed by coagulase-negative staphylococci (28%)
and Staphylococcus aureus (10%). 

Recurrence of infection occurred in 19 patients (28%): 
5 were treated with irrigation and debridement, 5 with revision, 1 with 
above-knee amputation, and 8 remain on long-term antibiotics. 

PJI eradication was achieved in 50 patients (72%); the chance of PJI 
eradication was greater in hips (83%) than in knees (59%) (P ¼ .038). 

The 5-year implant survivorship was 81% (95% confidence 
interval 74-88). The mean Oxford Hip Score and Oxford Knee 
Score were 22 (4-39) and 21 (6-43), respectively.

This study supports the use of EPRs for eradication of PJI in 
complex, multiply revised cases.
PJI eradication rate of 72% with acceptable functional 
outcome.
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“Following infected soft tissue debridement and excision of necrotic bone, the 
extent of bone loss may be so great that the joint may not be reconstructable
with revision implants. Endoprosthetic replacement may be the only option for 
limb salvage in patients with massive bone loss.”
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Summary

Megaprosthetic recontructions of the knee is a viable option for 
patients with massive bone loss from non-oncologic etiologies.

Megaprostheses may be used successfully in post traumatic and 
chronically infected patients; however these procedures are 
technically challenging and should be reserved for highly trained 
specialist that perform these procedures routinely.

Special considerations

• Proximal tibia replacement is not 
comparable to a distal femur 
replacement for trauma and 
infection.

• Routine use of gastoc flap and 
early plastics consult for wound 
issue is essential.

• Beware of the extensor 
mechanism… Most frustrating 
problem for patients is weak, 
deficient quad.

• Beware of propagation of 
fracture.  Consider cerclage 
cables and the use of intraop
fluoro.

• Cement technique is important; 
fat embolism can be catastrophic
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Important considers

• No indications for high energy 
trauma for megaprosthesis

• If prior surgery, r/o infection and 
then r/o again.  

• Removal all prior hardware.
• Consider activity level of patient
• Consider age of patient
• Consider pre injury ambulatory 

status

• Optimize co-morbidities when 
possible

• Beware of abundant callous and 
hardware near adductor canal.

• Remove heterotopic bone 
cautiously

• Much like tumor surgery… if the surgeon performing the surgery will 
not be able to manage the complications long term, they should not 
be doing the surgery.

• There are too many limb threatened referrals from inexperienced 
community surgeons that saw their attending doing it during 
residency.  

• YOU ARE MAKING A LIFE-LONG COMMITMENT TO THE PATIENT AND 
A PARTNERSHIP

“Best referral of 2018 goes to……”

THANK YOU

ROLL TIDE ROLL!!!


