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Limb Salvage Using a Combined Distal Femur and Proximal Tibia
Replacement in the Sequelae of an Infected Reconstruction on
Either Side of the Knee Joint

Dae-Geun Jeon, M.D.”", Wan Hyeong Cho, M.D., Hwanseong Park, M.D., and Heeseung Nam, M.D.

Department of Orthopedic Surgery, Korea Cancer Center Hospital, Seoul, Korea

Purpose: Tumor infiltration around the knee joint or skip metastasis, repeated infection sequelae after tumor prosthesis implantation,
regional recurrence, and mechanical failure of the megaprosthesis might require combined distal femur and proximal tibia replacement
(CFTR). Among the aforementioned situations, there are few reports on the indication, complications, and implant survival of CFTR in
temporarily arthrodesed patients who had a massive bony defect on either side of the knee joint to control infection.

Materials and Methods: Thirty-four CFTR patients were reviewed retrospectively and 13 temporary arthrodesed cases switched to CFTR
were extracted. All 13 cases had undergone a massive bony resection on either side of the knee joint and temporary arthrodesis state to
control the repeated infection. This paper describes the diagnosis, tumor location, number of operations until CFTR, duration from the index
operation to CFTR, survival of CFTR, complications, and Musculoskeletal Tumor Society (MSTS) score.

Results: According to Kaplan-Meier plot, the 5- and 10-year survival of CFTR was 69.0%+12.8%, 46.0%+20.7%, respectively. Six (46.2%)
of the 13 cases had major complications. Three cases underwent removal of the prosthesis and were converted to arthrodesis due to
infection. Two cases underwent partial change of the implant due to loosening and periprosthetic fracture. The remaining case with a deep
infection was resolved after extensive debridement. At the final follow-up, the average MSTS score of 10 cases with CFTR was 24.6 (21-27).
In contrast, the MSTS score of 3 arthrodesis cases with failed CFTR was 12.3 (12—13). The average range of motion of the 10 CFTR cases
was 67° (0°-100°). The mean extension lag of 10 cases was 48° (20°-80°).

Conclusion: Although the complication rates is substantial, conversion of an arthrodesed knee to a mobile joint using CFTR in a patient
who had a massive bony defect on either side of the knee joint to control infection should be considered. The patient’s functional outcome
was different from the arthrodesed one. For successful conversion to a mobile joint, thorough the eradication of scar tissue and creating
sufficient space for the tumor prosthesis to flex the knee joint up to 60° to 70° without soft tissue tension.

Key words: osteosarcoma, knee, prosthesis, arthrodesis
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Table 1. Patients’ Characteristic

Months No. of Time
Case  Sex/ Index fromindex  operation  from last

Limb status  CFTR type/
before mode of
CFTR fixation

Follow-  Final

No. age (y) DGOSR e operation operationto  before  operation to up (mo) status

CFIR(mo)  CFTR  CFTR (mo)

1 F/9 0S Tibia RA 108 8 9 RA Mutars/c 162 CDF
2 MA11  0S Tibia RA 181 8 29 RA Mutars/nc 239 NED
3 M7 0S Tibia Hemicortical 24 7 RA Mutars/nc 56 CDF
4 M7 0S Tibia Hemicortical 26 5 RA Mutars/nc 109 CDF
5 MA18 0S Tibia RA 100 3 84 RA Mutars/nc 178 NED
6 MA8 OS Tibia PPC 128 13 8 RA Mutars/nc 111 CDF
7 M18 0S Tibia PPC 57 8 27 RA Mutars/c 119 CDF
8 F/18  0S Femur TP 189 6 25 RA Kotz/nc 236 CDF
9 M/19  GCT Tibia Curettage 110 3 24 RA Mutars/nc 300 CDF
10 F27 QS Tibia TP 67 8 32 RA Mutars/nc 150 CDF
11 M/32  0S Tibia PPC 62 3 49 RA Mutars/nc 145 CDF
12 F/41 Lymphoma  Tibia TP 4 2 9 RA Mutars/nc 119 CDF
13 M/63  MFH Tibia Excision 37 3 24 RA Mutars/nc 67 CDF

CFTR, combined femur tibia replacement; F, female; M, male; OS, osteosarcoma; GCT, giant cell tumor; MFH, malignant fibrous histiocytoma; RA,
resection arthrodesis; Hemicortical, hemicortical excision; PPC, pasteurized autograft-prosthesis composite; TP, tumor prosthesis; ¢, cemented; nc,
non-cemented; CDF, continous disease free; NED, no evidence of disease.
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Table 2. Survival of the Combined Femur-Tibia Replacement, Postoperative Complication and Functional Outcome

Case Major Minor FC/FF/extension  CFTR failure CFTR follow-up  Final limb ~ MSTS
o Treatment o Patella status o . .

No. complication complication lag (°) duration (mo)  duration (mo) status score
1 Loosening Stem revision - Alta 0/70/30 29 54 TP 24
2 - - Low grade  Alta 0/30/20 - 61 TP 21

infection
3 - - - Alta 0/90/70 - 37 TP 27
4 - - - Patellectomy 0/90/80 - 84 TP 27
5 Infection (x3) TP removal - Alta - 77 7 RA 13
6 - - Low grade  Alta 10/60/30 - 34 TP 24
infection
7 - - - Patellectomy ~ 10/50/50 - 60 TP 23
8 - - Seroma Patellectomy 0/90/60 - 47 TP 25
9 Infection (x1) Debridement - Patellectomy ~ 10/60/20 - (180) 208 TP 26
10 Infection (x1) TP removal - Patellectomy - 2 2 RA 12
11 Periprosthetic ORIF, stem - Alta 0/100/80 19 84 TP 25
X. (x2) revision
12 Infection (x1) TP removal - Patellectomy - 14 14 RA 12
13 - - - Alta 10/80/40 - 30 TP 24

FC, flexion contracture; FF, further flexion; CFTR, combined femur tibia replacement; MSTS, Musculoskeletal Tumor Society; -: not available; fx.,
fracture; TP, tumor prosthesis; ORIF, open reduction and internal fixation; RA, resection arthrodesis.

Figure 1. (A) A 9-year-old girl with an
osteosarcoma of the proximal tibia
underwent a resection of the proximal tibia
and was reconstructed with temporary
arthrodesis using an intramedullary
nail and bone cement (case No. 1).
(B, C) At three years after surgery, she
showed limb shortening of 5 ¢cm. Limb
lengthening using an llizarov apparatus
was done and the tumor prosthesis was
implanted. (D) Despite this, she developed
repeated infection. Therefore, resection
up to the distal femur and re-arthrodesis
was performed. (E) At 9 months after
re-arthrodesis, there were no signs
of infection and she was switched to
combined distal femur and proximal tibia
replacement (CFTR). (F) At 29 months
after CFTR, loosening of the distal femoral
stem was evident. The loosened stem
was replaced with a longer stem and
massive onlay allograft was performed to
supplement the osteoporotic host bone.
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