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ABSTRACT 
 

Primary malignant bone tumors appear to be preferentially located around the knee, but they 
remain rare. The prosthetic treatment of these tumors is experiencing a significant rise today, both 
technically and technologically.  
We report retrospective study of nine cases of primary malignant knee tumors, patients with extra-
articular bone damage or a tumor dependent on soft tissue were excluded. The average age was 
21 years. Radiological and extension assessments were carried out in all patients. The average 
follow-up was 30 months. 
The treatment consisted in all patients of pre and post- operative chemotherapy, associated with a 
carcinological monoblock resection, and reconstruction by total massive cemented knee 
prosthesis. There was only one case of local recurrence, treated by a secondary mid- thigh 
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amputation. Functional results according to Lysholm’s score were excellent in 77,78% of cases and 
middling in 22,22% of cases. 
Multidisciplinary management with early diagnosis, appropriate extension assessment, and 
conservative surgery on two steps with a period of observation, gives better results. 
 

 

Keywords: Knee; malignant tumors; treatment. 
 

1. INTRODUCTION 
 

Primary malignant bone tumors are rare, they 
represent less than 1% of malignant tumors in 
adults, and 5% of those in children [1], however 
location around the knee remains the most 
common [2]. After the age of 50, a secondary 
tumor should be mentioned first. 
 

History, image examination, and 
histopathological analysis compose the essential 
tripod of the diagnosis of bone tumors [3].  
 

The treatment of patients by a multidisciplinary 
team is the guarantee of optimal management. 
Thanks to the progress of onco-surgery, 
conservative treatment now holds an essential 
place in the management of these tumors. 
 

The aim of our work is to review the diagnostic, 
therapeutic and evolutionary characteristics of 
these malignant knee tumors. 
 

2. METHODOLOGY 
 

2.1 Patients and Methods 
  
We report a retrospective study of nine cases of 
primary malignant knee tumors collected at the 
orthopaedic traumatology department of the 
university hospital Ibn Rochd in Casablanca over 
a five-year period from January 2016 to 
December 2020. 
 

We included patients with primary malignant 
bone tumor of the knee, with an epiphyseal or 
metaphyseal location, treated by resection and 
prosthetic reconstruction.We excluded patients 
who died before surgery, secondary bone tumor, 
exclusively diaphyseal tumors, and primary 
malignant tumors from the soft tissue with bone 
invasion. 

Data entry was carried out using Excel software. 
A descriptive analysis (average and percentage) 
was then carried out on the same software. 
 
These were five men and four women with an 
average age of 21 years (extreme: 17-46 years). 
  
The time elapsed between the onset of 
symptomatology and diagnosis was on average 
four months and half (extremes 2 and 18 
months). 
 
On clinical examination, pain and swelling were 
reported by all patients, functional impotence 
was found in six patients, impairment of the 
general condition was noted in three cases, 
amyotrophy and joint effusion in two patients, no 
cases of nerve-vessel compression have been 
reported. 
 
Each patient received a radiological assessment 
including: standard X-ray (Fig. 1), a 
computerized tomography (CT scan) to better 
study bone damage (Fig. 2), a magnetic 
resonance imaging (MRI) to assess locoregional 
invasion (Fig. 3), and an extension assessment. 
Radiographic signs are reported in Table 1. 
 
The tumor was present at the distal femur in four 
cases, and at the proximal tibia in five cases. 
 

For the extension assessment we performed: a 
thoraco-abdomino-pelvic CT scan that revealed 
in a patient a pulmonary micronodule and it was 
without particularity in the rest of the serie. Bone 
scintigraphy of the four osteosarcoma cases did 
not show any other locations. 
 

For all patients, biopsy was performed that 
confirmed the histological type of tumors (Table 
2). 

 

Table 1. Radiological signs 
 

Radiological signs  Cases number 
- Osteolytic lesion 
- Ostéocondensation 
- Mixed lesions  
- Cortical rupture 
- Soft tissue hyperdensities 

5 
3 
1 
2 
1 
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Table 2. Histological type after surgical biopsy 
 
Histological type Cases number % 
- Osteosarcoma 
- Chondrosarcoma 
- Synovialosarcoma 
- Giant cell tumor 

4 
3 
1 
1 

44,45 
33,33 
11,11 
11,11 

Totale  9 100 

 
Iconographies 

 

 
 

Fig. 1. Osteolytic lesion of proximal tibia 

 

 
 

Fig. 2. CT scan of the lytic image 

 

 
 

Fig. 3. MRI control 
 

3. RESULTS 
 
The management of these tumors consisted of 
pre- and post-operative chemotherapy, 
associated in all patients with conservative 
surgery. The internal para-patellar approach was 
used in all patients. 

The treatment took place in two steps, and 
consisted in first of a monoblock carcinological 
resection, succeded after six months of 
observation by a reconstruction with massive 
total cemented knee prosthesis (Fig. 4).  
 

Patients were assessed after an average decline 
of 30 months (extremes: 10–38 months).  
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Fig. 4. Monoblock resection 
 

 
 

Fig. 5. Radiological control of knee reconstruction 
 
Functional results according to Lysholm’s score 
were excellent in 77.78% of cases and middling 
in 22.22% of cases. There was only one case of 
local recurrence in a patient with chondroblastic 
osteosarcoma treated by a secondary mid-thigh 
amputation. Two patients developed pulmonary 
metastasis treated with lobectomy and adjuvant 
chemotherapy.  
 
In our study no cutaneous or nerve 
complications, neither any postoperative infection 
were noted. 
 
4. DISCUSSION 
 
The most common malignant bone tumors are 
osteosarcoma, which accounts for 20% of the 
malignant bone tumors, and is found in 60% of 
the knee [4], followed by Ewing’s sarcoma (16% 
of the malignant tumors, and 15% of the knee 
[5]). They reach the child and the young adult. 
Chondrosarcoma accounts for 11% of malignant 
bone tumors and 8% of knee tumors [6]. 
 
Analysis of the results of literature and those of 
our study shows that early diagnosis is an 

important prognostic factor, in particular the 
resectability of the tumor, the initial volume and 
the response to neoadjuvant chemotherapy [7,8]. 

 
The MRI provides a better understanding of local 
lesion extension and defines resection planes 
and safety margins. Thanks to this evolution of 
imaging associated with surgical techniques, as 
well as the introduction of chemotherapy, 
conservative treatment is currently possible in 
about 80% of cases [9]. The current challenge is 
not only to ensure the survival of the patient but 
also the assurance of a satisfactory function of 
the limb in the long term. Many authors have 
shown that when a conservative action was 
technically possible, there was no difference in 
survival with amputation. Such treatment is 
therefore preferred [9]. 

 
Tumor removal must be carcinological and 
broad. Several method of reconstruction have 
been reported in the literature (Table 3) [5].  

 
The survival of implants varies between 90% and 
50% after 10 years, regardless of the model and 
the histological type [10,11]. 
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Table 3. Reconstruction methods 
 
Serie Cases number Reconstruction method 
- M. Meherzi[13] 
- Kc. Saikia etal[16] 
- M.Mazaleyrat [17] 
- Our serie 

26 
32 
161 
9 

26 massive prothesis 
32 arthrodeses 
156 cimented hinged protheses and 5 uncemented 
9 massive cemented prothesis 

 
Table 4. Postoperative complications 

 
Serie Cases number Cutaneous complications Nervous complications  
- I. Ilyas[18] 
- BKS. 
Sanjay[19] 
- Our serie 

13 
33 
9 

2 superficial necrosis 
2 superficial necrosis 
0 

5 fibular nerve paralysis 
1 fibular nerve paralysis 
0 

 
The results of these different methods depend on 
the importance of bone resection and soft tissues 
(especially muscular) and its location [5]: 

 
–  Resections of the distal femur                               

with massive prosthetic reconstruction 
perform better than at the tibia                          
due to reconstruction of the extension 
system. 

–  Arthrodesis provides satisfactory results 
except when climbing stairs and sitting. It 
is reputed for the reliability of its survival 
but also for the loss of major function that it 
entails. 

 
Most authors have given a positive evaluation of 
the use of denosumab in the treatment of Giant 
Cell Tumor [12].  

 
According to the series published in the 
literature, the local recidivism rate is 10% on 
average for knee tumors[13]. The survival of the 
five-year-old patient is 75% distal femoral and 
93% tibia [14]. 
 
The complications are intimately linked to the 
general condition of the patient in peri and 
postoperative, they are four times more frequent 
in case of reconstruction than in amputation. The 
rate of infectious complications varies between 5 
and 40% depending on the series [15], and are 
favored by chemotherapy, the use of a massive 
material (increased risk of hematoma) or a broad 
muscle resection (poorly vascularized areas) 
[5].Neurological complications are due to either a 
surgical section in case of invasion of nerve 
structures by the tumor, or a per-operative lesion 
(Table 4). They may also be secondary to 
chemotherapy [15]. 
 

5. CONCLUSION 
 
The prosthetic treatment of primary malignant 
bone tumors around the knee is experiencing a 
significant rise today both technically and 
technologically. Management of these tumors is 
multidisciplinary, and must be early and 
appropriate. Conservative surgery remains the 
best way to guarantee satisfactory functionality 
for the patient. 
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