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Introduction : 

Â The knee :  common site for bone tumors 

Â Improvements in imaging, chemotherapy and surgical technique  

limb salvage surgery the treatment of choice 

Â Several methods of reconstruction  



Introduction : 

Â Endoprosthesis reconstruction become the gold standard :

ü Relatively simple 

ü Early weight bearing

ü Good function

ü Low rate of complications during short and mid -term follow-up

Â Problem of longevity : Younger and physically active patients



Preoperative planning : 

Multidisciplinary approach 



Types of resection : 

Â Intra-articular resection : proximal tibia 

ü Soft tissue coverage problem

ü Extensor mechanism disruption   



Types of resection : 

Â Extra-articular resection:

ü Extensive procedure

ü Difficulties of reconstruction :                                                            

flap, allograft-prosthetic composite



Types of resection : 

Â Extra-articular resection:

ü Challenge:  resection without opening and                

contamination of  the joint :   double incision ? 

ü Risk of patellar fracture 



Extensor mechanism reconstruction : 

Â No current consensus as to the best method 

Â Wide variety of options :

ü Direct fixation 

ü Synthetic soft tissue augments 

ü Biological augmentation +/- synthetic materials



Direct fixation : 

Â Using screw / washer or sutures

ÂA porous or ócoatedô surface on the tibial component :                                                     

improvement of the quality of fixation

Â High rate of failure 



Synthetic soft tissue augments : 

Â The use of textile implants such as polyethylene terephthalate 

(Dacron®, Trevira®)

Â To bridge the gap between the remnant of the patellar tendon 

and the prosthesis

Â Providing strong mechanical fixation



Biological augmentation : pedicled gastrocnemius flap

Â Medial gastrocnemius flap commonly is used

Â Soft tissue coverage 



Biological augmentation : pedicled gastrocnemius flap

Â Results : 

ü Good active extension

ü Risk of stretching during  2 years post op : extension lag

Â Recommendations : Surgical fixation of the patellar tendon 

more distally to its anatomic position and strict postoperative 

bracing



Case: 49 yearold, osteosarcoma proximal tibia



Case: 49 yearold, osteosarcoma proximal tibia



Case: 14 yearold, male, osteosarcoma proximal tibia



Case: 14 yearold, male, osteosarcoma proximal tibia





Case: 50 yearold, male, osteosarcoma proximal tibia



Case: 50 yearold, male, osteosarcoma proximal tibia



Case: 50 yearold, male, osteosarcoma proximal tibia



Biological augmentation : fibula transposition 

Â Complex procedure  

Â Risk : common peroneal nerve injury



Medial gastrocnemius flap + synthetic materials

Â Best choice for reconstruction of the extensor mechanism 

and adequate covering of the prosthesis



Development history of endoprosthesis : 

Â Prosthetic Assembly Mode

Â Prosthetic fixation Method

Â Prosthetic movement Mode



Prosthetic Assembly Mode : modular prosthesis 

Advantage 

Â Immediate availability

Â Intraoperative flexibility

Â Cheaper 

Disadvantage 

Â Breakage of connection between 

the modular components 

Â The micromotion between the 

various components may cause 

more wear particles to be 

produced, which could lead to 

subsequent osteolysis and aseptic 

loosening



Prosthetic Assembly Mode : customized prosthesis 

Advantage 

Â Matching : extremely large bone 

defect or the  severely deformed 

bone 

Disadvantage 

Â Time-consuming 

Â Expensive



Prosthetic fixation method : 

Â Biological fixation :

ü Geometry (polygonal shape) 

ü Surface coating (porous or biological coating) to achieve the 

initial fixation and secondary osseointegration

Â Sufficient press-fit intraoperative

Â Because of huge bone defects, conventional prosthetic stems 

often cannot meet the needs



Prosthetic fixation method : 

Â Hydroxyapatite collar :

ü Prosthesis-bone junction

ü Inducing bony ingrowth onto the collar

ü Prevent the entry of wear particles

Prevent aseptic loosening 



Prosthetic movement Mode :

Â Rotating hinge structure :

ü Allows knee joint to obtain flexion, extension, and axis rotation

ü Reduction of the torsional stress on the prosthesis stem and 

the polyethylene bushing

ü When most of the stable structures(muscles and ligaments) are 

removed, the rotating hinge prosthesis cannot provide 

sufficient joint stability



Prosthetic movement Mode :

Â Fixed hinge prosthesis indications: 

ü Elderly patients with poor muscle strength 

ü Patients with extensive muscle resection



Case : Female: 27 year old, Parostealosteosarcoma 



Case : Female: 27 year old, Parostealosteosarcoma 



Functional results :

MSTS, musculoskeletal tumor society; TESS, Toronto extremity salvage score



Functional results :

Perfect Good Fair Poor

MSTS 37.6% 30.4% 18.4% 13.6%

TESS 40.6% 32.4% 18% 9%



Prosthetic Survival Rate : 



Complications :

Â Complication rates :  5 to 10 times higher than that of 

conventional TKR

Â Particularities : younger and active patients / 

immunosuppression / more bone and soft tissue resection / 

longer operation time

Â Complications  tend to gradually increase with the prolongation 

of implantation time



Complications : Henderson classification 

Â Type-1 : soft-tissue failures or instability 

Â Type-2 : aseptic loosening 

Â Type-3 : structural failures

Â Type-4 : periprosthetic infections

Â Type-5 : tumoral progression



Complications : soft-tissue failures or instability 



Complications type1: soft-tissue failures or instability 

Â Does not necessarily lead to revision of an endoprosthesis

Â The most common :

ü Superficial wound-related problem

ü Usually  managed by debridement

Â Others : patellofemoral subluxation ,   Rupture of the extensor 

mechanism (in proximal tibia)



Case : 

Â Female : 35 year old 

Â Recurrence of GCT



Case : 



Case : 



Complications type2 : aseptic loosening 

Â The most common cause of prosthetic failure during mid-term 

and long-term follow-up

Â It increases with the prolonging of implanting time whether the 

prosthetic stem is cemented or uncemented

Â It is caused by a variety of factors 



Complications type2 : aseptic loosening 



Complications type2 : aseptic loosening 



Complications type2 : aseptic loosening 

Â The rotating hinge structure helps to reduce the occurrence of 

aseptic loosening

Â HA collar at the prosthesis-bone junction successfully reduce 

aseptic loosening

Â No obvious difference in the incidence of aseptic loosening 

between cemented and cementless endoprostheses



Complications type2 : aseptic loosening 

Risk factors for aseptic loosening 

Â The degree of anastomosis between the stem and medullary 

cavity : diameter, length, and curvature

Â Overweight

Â High activity : young patients 



Complications type2 : aseptic loosening 



Complications type2 : aseptic loosening 

Recommendations for  Reduction of the Loosening

Â Decrease : Bone/stem ratio

Â The apex of the medullary stem as far as 3 cm from the 

maximum point of anterior femoral arch

Â Stem matching curvature

Â Normal alignment 



Complications type3 : structural failures 

Incidences %

Implant breakage 4.6

Periprosthetic fracture 2.3

Bushing wear 13



Complications type3 : structural failures 

Implant breakage

Â Always requires revision of the stem component

Â The factors affecting implant breakage : 

ü Size,  geometry,  design, material and manufacturing 

technology of prosthesis

ü Remaining muscle strength



Complications type3 : structural failures 

Periprosthetic fracture

Â Occur during prosthesis replacement surgery or after trauma

Â Locations :  mostly at the tip of the prosthetic stem

Â Risk factors : local osteoporosis, loosening of stem, 

nonneutral position of stem, straight stem, mismatch between 

the stem and medullary cavity



Complications type3 : structural failures 

Bushing wear

Â Generally considered a minor complication although

Â It requires additional operations for bushing exchange

Â The risk of bushing wear depends on :  loading and torsional 

stress at the metal-bushing interface and the abradability of 

the bushing materials

Â Rotating hinge :  reduced the incidence of bushing wear 



Complications type4 : periprosthetic infections

Â Difficult and devastating complication 

Â Often leads to implant removal and even limb amputation

Â Infection rate :  ranges from 8% to 15%

Â Infection rate following revision surgeries :  can be up to 60%

Â The risk for amputation due to infection of tumor prostheses 

ranges from 23.5% to 87%


