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A B S T R A C T 

Chronic periprosthetic joint infection (PJI) is one of the most relevant complications in orthopaedic 

surgery, especially in the case of limb reconstruction with megaprostheses after malignant tumoral 

resection. This is the report of a case of a 35-year-old patient, affected by a chronic PJI around a 

knee megaprosthesis implanted after the resection of an osteosarcoma of the distal femur. “En bloc” 

resection and limb reconstruction with an expandable megaprothesis of the knee were performed at 

the age of 5 years old (1989). PJI occurred after the definitive megaprosthesis implantation (2002), 

and became chronic over the years.  

In 2019, due to a massive recrudescence of the infection and the severe femoral bone loss, the 

patient underwent a wide intercalary resection and a thigh stump reconstruction by transposition of 

the fibula and the distal third of the tibia in order to avoid a hip disarticulation. 

Although complex, the proposed treatment allowed improved outcomes in a young patient with 

high function requests, justifying the global surgical invasiveness.  
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1. Introduction 

Limb-salvage surgery for primary malignant bone tumors has become a 

gold standard.  Oncological megaprosthesis after wide local excision, 

combined with neoadjuvant chemotherapy and/or radiotherapy (1–3) is 

one of the more reliable options. Thanks to improved surgical techniques 

and new devices, salvage surgery is applicable in up to 85% of patients 

resulting in limb salvage in up to 90% of them (4). 

The advantages of prosthetic reconstruction include quick functional 

recovery as well as good long-term function. The disadvantages include a 

higher failure risk due to infection, mechanical failure and aseptic 

loosening (range: 25% to 92%) (5–8). 

 The high rate of early periprosthetic joint infection (PJI) around an 

oncological megaprosthesis is related to the massive bulk of the implant, 

the long operative time and the extensive soft-tissue exposure in patients 

who are often immunocompromised by chemotherapy and radiotherapy 

(7,9).  

 

Oncological PJI might be a devasting complication and may require limb 

amputation (30% in the Furtado et al. series (10) even after several years 

from the prosthesis implantation (11). These amputations were often 

undertaken after several failed attempts to eradicate the infection with 

antibiotic therapy (10).  

Several treatment options had been proposed, mostly challenging and with 

unsatisfactory outcomes.  Limb amputation with short proximal stump 

and hip disarticulation are among the procedures with the poorest 

outcomes.  

2. Material and methods 

This report describes the case of a 35-year-old patient affected by chronic 

oncological PJI of the knee that occurred around a megaprosthesis 

implanted for osteosarcoma (Fig. 1) of the distal femur.  
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In 1989, the patient underwent “En bloc” resection of the distal femur and 

proximal tibia, on safety margins, and to limb reconstruction with 

expandable megaprothesis (Fig. 2). 

 

 

 

Figure 1.  The neoplastic lesion at the beginning in October 1988 

 

 

Figure 2.  Expandable prosthesis at the time of implantation in 1989 

 

A specific adjuvant chemotherapy was also started after tumor resection. 

During the following years the patient underwent various procedures in 

order to expand the megaprosthesis to assure limb length throughout the 

developmental age (Fig. 3). In 2002, a definitive knee custom made 

megaprosthesis with a femoral and tibial long stem was implanted. 3 

months after the last surgery the patient started to complain of knee pain, 

limited function, swelling and developed a secreting fistula. An infection 

sustained by a methicillin-resistant Staphylococcus Aureus was detected. 

Several unsuccessful attempts to eradicate the infection were performed 

during the following years surgically (1 DAIR, 1 one – stage, 5 two stage 

revision, 2 local muscular flap) and pharmacologically.  

Therefore, a chronic suppressive antibiotic therapy (based on 1 × 160/800 

mg Trimethoprim/Sulfamethoxazole tablet 3 times/day and 1 × 100 mg 

Minociclyne tablet twice/day) was started from August 2016. A remission 

of the clinical signs of infection was achieved but without complete 

negativity of the serum biomarkers of infection erythrocyte sedimentation 

rate (ESR) and C reactive protein (CRP). In September 2018, a new 

recrudescence of the infection with appearance of a new fistula occurred. 

Obviously, the serum biomarkers started to increase constantly from that 

date.  

X – Rays performed at that time showed a wide bone resorption of the 

proximal femur while the remaining part of the bone was occupied by 

both the bone cement and the prosthetic stem (Figures 4 – 5).  

Moreover, an impressive alteration of the bone structure of the tibia up to 

the middle third was also observed. The tibial stem was displaced 

posteriorly, infixed into the posterior part of the tibial shaft. Considering 

the poor bone quality and the presence of an active infection, the patient 

decided to undergo lower limb amputation. However, to avoid a hip 

disarticulation or a very high transfemoral resection, an intercalary trans-

knee resection was performed. Subsequently, to improve the length of the 

femoral stump, a turn-up vascularized fibula and vascular tibial pilon were 

planned by a multidisciplinary team composed of 3 orthopedics and 1 

plastic surgeon.   

 

Surgical procedure. 

The patient was in supine position, all the fistula traits were removed and 

the megaprosthesis was explanted using a large surgical approach. An 

aggressive debridement of the remaining periprosthetic tissues was 

performed. The cement was carefully removed from both the femoral and 

tibial canals and an amputation of the tibio-astragalic joint was also 

perfomed.  

 

 

Figure 3. Expandable prosthesis in the elongation stage 

A vascularized fibula bone graft was then prepared and grafted by turning 

it proximally and introduced within the femoral shaft.  
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In order to increase the strength of the distal femoral stump, the tibial 

pilon was also isolated within its vascular axis, turned proximally and 

fixed to the fibula with two cortical lag screws. The adductor muscles 

were attached to the lateral part of the tibia. Finally, a reconstruction of 

the anterior portion of the thigh was performed using the posterior leg 

muscles to provide an adequate muscular coverage of the distal bone 

surfaces (Fig 8). 
 

 

 

Figure 4-7. The condition of the implant when decided for the 

amputation 

 

Figure 8. Schematic representation of surgery. 

 

Post-operative protocol and follow-up. 

An antibiotic therapy (1 × 600 mg Linezolid tablets twice/day) was started 

just after the surgery and prolonged for up to 8 weeks. A specific 

rehabilitation protocol was started since the discharge from the hospital. 

Clinical and X-ray evaluations were performed every 3 months. 

Wound healing was achieved without major complications and the 

definitive prosthesis was dressed 10 weeks after the surgery.  Full weight-

bearing walking was allowed at 8 weeks after surgery. The patient 

returned to his work as an orthopedic surgeon 4 months after the surgery 

(Fig. 6). At the last follow-up, after 18 months, an excellent 

osteointegration without signs of resorption of the graft were observed. 

Clinically, the patient showed a good functional recovery (Fig 9.) 

measured with SF12 (PCS-12 (Physical Score): 53.18791MCS-12 

(Mental Score): 60.17871) and Berg Balance Scale (50 pt) without any 

sign of recurrence of the infection. An RX evaluation of fibula integration 

is yet to be assessed at six months (fig. 10) and at two years (fig.11). 

 

 

Figure 9. Daily activity at 18 months after surgery 
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Figure 10.  RX at six months after surgery 

 

Figure 11. RX at two years after surgery in AP and LL 

3. Discussion  

Oncological PJI was reported as the most common reason of prosthetic 

failure (8.3%) in a meta-analysis conducted by Henderson et al.(12). The 

treatment of oncological PJI is very demanding both for the patient, who 

faces very debilitating physical and psychological conditions, and the 

surgeon(13). Moreover, the occurrence of an early infection may also 

delay the adjuvant chemotherapy administration and require further 

surgical procedures.  

 

Grimer (11) stated that the overall oncological megaprosthesis infection 

rate at 25 years was 26%, which is greater than the one described by any 

other author, including the previously reported infection rate of 11% 

(6,9,14). Jeys et al. assessed that the risk of infection does not decrease 

with time, but it remains unaltered at approximately 1% x year of 

megaprosthesis life(14,15).  

Although total femur endoprosthesis (TFEPR) was considered a reliable 

option(16) for reconstruction of massive femur bone loss, and with 

satisfactory survivorship, we decided not to perform a two-stage revision 

with a TFEPR, to avoid a massive disruption of the proximal femur that 

might have impaired the use of a subsequent external prosthesis in case of 

limb amputation. In fact, TFEPR presented a high complication related 

mainly to age at initial reconstruction (16,17). 

In case of oncological PJI of the knee, the amputation is a very effective 

and valid option. In these cases, the length of the stump is crucial for the 

final outcome. Several techniques for the creation of longer stumps have 

been described including the turn-up bone flap technique for the below-

knee lengthening, and the femoral elongation by distractive external 

fixation(18–20). 

In the present case report, considering the multiple unsuccessful surgical 

treatments to treat osteomyelitis (>10) and the patient’s needs, we chose 

to provide infection eradication and stump elongation in a single-step 

surgery based on an intercalary, interjoint resection and reconstruction of 

a longer thigh stump with the rotation of a vascularized fibular graft 

augmented by a tibial one.   

There are several theoretical advantages of a one-stage reconstruction:  (1) 

the achievement of bone loss reconstruction and soft-tissue coverage of 

the stump at the same time; (2) prevention of adjacent soft-tissue and 

recipient vessel scarring and reduction of surgical trauma on soft tissues; 

(3) reduction of the need of repeated microvascular tissue transfers; (4) 

early bone structural stability; (5) promotion of bone union; (6) 

eradication of the infection; (7) reduction of the overall healing time of 

severe complex injuries of the lower extremities (15).  

The length of the residual femur substantially influences proprioception 

and gait kinematic following transfemoral amputation, and it seems to be 

a prominent factor over femoral orientation to patients’ outcomes. 

Furthermore, the patient suffered a massive loss of muscle tissue, due to 

tumor radical excision and to the several surgical treatments. Therefore, 

we decided to create a longer stump that allowed an improved function, fit 

and comfort of the prosthesis.  

In fact, several authors underlined that the length of the stump positively 

correlates with the energy expenditure of the patients and with the best fit 

and functionality of the external prosthesis (21–28). Moreover, an 

increased residual limb length is more beneficial for gait parameters, 

prevention of contractures and improvement of the lever arm(29).  

The rotation of the vascularized bone grafts was preferred for the stump 

reconstruction because they had a lower risk of resorption, present good 

mechanical strength that allow for rapid bearing, are more resistant to 

infection, and are associated with rapid remodeling and hypertrophy (30–

32) 

Moreover, the use of a myodesis with the insertion of the distally detached 

adductor magnus muscle to the lateral femoral bone, resulted in a stronger 

stump with good muscle balance, and an improved prosthetics fitting, as 

previously reported (21).  
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Long bone reconstruction using an autologous vascularized fibular graft is 

a reliable technique providing satisfactory functional results. The fibula 

flap has a lower infection rate than traditional allograft reconstruction. 

There is a high rate of bone union, and functional outcome is good.(33–

37) 

 To the best of our knowledge, this is the first description of a technique 

of reconstruction of the femoral bone length through the rotation of the 

fibula and the tibial pilon on their vascular peduncle. 

 

4. Conclusions 

Although the described technique is technically demanding and requires 

long operating time and a highly qualified surgical team, the 

reconstruction of a longer thigh stump through the rotation of the fibula 

and the tibial pilon on their vascular peduncle was effective and reliable, 

assuring good and long-lasting functional results, thus improving the 

patient’s quality of life. Obviously, the standardization of the proposed 

technique needs larger cohort studies. 
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