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Abstract

We report the case of a 13-year-old boy with a primary malignant bone tumor 
of the proximal tibia. We had approached the bone tumor by the anterolateral 
route, which allowed resection and reconstruction by a massive prosthesis. The 
patient presented at the last follow-up of 30 months good knee joint mobility and 
good muscular strength with active knee flexion 90 degrees, 0 degrees active 
extension and muscle strength at 5.
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Introduction
Osteosarcoma is a more common primary malignant bone tumor 

accounting for 15% of the primary bone tumors, and the incidence 
rate is about 0.3 per million. It often occurs in adolescents [1] and is 
characterized by high morbidity and mortality [1,2]. The upper tibia is 
the osteosarcoma predilection site [1]. The location and technique of 
the biopsy are major determinants of the outcome of a limb-sparing 
resection. To minimize contamination of the anterolateral muscles, 
peroneal nerve, popliteal space, and knee joint authors recommend 
an anteromedial surgical approach for a proximal tibia biopsy and 
resection with reconstruction. The surgical and technical problems 
include intimate anatomic relationships, a difficult surgical approach, 
inadequate soft tissue coverage, and vascular complications. Our 
case report describes the technique that we used to perform with 
anterolateral approach the reconstruction, which permitted a safe 
resection and reconstruction of a large segment of proximal tibia.

Case Presentation
Our case report subject is a 13-year-old boy referred to our 

Hospital. He complained of spontaneous pain in the proximal third 
of his right tibia. The Radiography of knee right show a lytic lesion 
located at the proximal part of the tibia. We decided to further 
investigate the case through extensive imaging studies in order to 
elucidate the nature of the lesion and to establish its staging. CT 
and MRI show an upper metaphyso-epiphyseal lytic lesion of the 
tibia right, measuring 45*38 mm in the transverse plane extended 
by approximately 52 mm in height. It is responsible for a rupture 
of the metaphyseal posteroexternal cortex as well as epiphyseal with 
extension to deep muscular compartment, arriving in contact with 
the cortex of the head of the fibula without sign of invasion. This exam 
does not show a skip lesions, a extension in tibio-fibular joint, an 
intra-articular knee involvement and an involvement of the posterior 
vascular-nervous package. The surgical stage of patient is Stage IIB 
according to ennecking staging (Figure 1-5).
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The biopsy by an anterolateral approach is performed and 
extreme caution is taken to minimize contamination of the anterior 
muscles, peroneal nerve, patellar tendon, and knee joint. The 
biopsy site must be placed along the line of the definitive incision. 
A tourniquet is used to decrease the local contamination. The result 
of the anatomopathological examination confirms the diagnosis of 
common osteosarcoma.

Surgical Technique
After administration of neoadjuvant chemotherapy, the limb 

salvage surgery for proximal tibial osteosarcoma with involvement 
of the Proximal Tibio-Femoral Joint (PTFJ) included three main 
procedures:

Bloc resection of the primary tumor: With the patient on supine 
position, a single incision is used. The anterolateral incision encircling 

Figure 1: Radiography of knee right show a lytic lesion located at the proximal 
part of the tibia.
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the biopsy scar was used. The anterior tibialis muscle is exposed. Its 
perimysium is opened and the muscle is retracted laterally, leaving 
the inner layer of the perimysium attached to the tibial periosteum, 
in order to preserve the wide margin of tumor resection. The neck of 
the fibula is identified and the common peroneal nerve is dissected. 

Figure 2: Radiography of knee right show a lytic lesion located at the proximal 
part of the tibia.

Figure 3: Magnetic Resonance Imaging (MRI) show an upper metaphyso-
epiphyseal lytic lesion of the tibia right, measuring 45*38 mm in the transverse 
plane extended by approximately 52 mm in height.

Figure 4: Magnetic Resonance Imaging (MRI) show an upper metaphyso-
epiphyseal lytic lesion of the tibia right, measuring 45*38 mm in the transverse 
plane extended by approximately 52 mm in height.

Figure 5: Magnetic Resonance Imaging (MRI) show an upper metaphyso-
epiphyseal lytic lesion of the tibia right, measuring 45*38 mm in the transverse 
plane extended by approximately 52 mm in height.

Figure 6: The anterolateral incision encircling the biopsy scar was used.

Figure 7: The primary tumor was en bloc resected, which included the 
proximal tibiofibular joint and the upper end of the fibula.
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Figure 8: The primary tumor was en bloc resected, which included the 
proximal tibiofibular joint and the upper end of the fibula.

Figure 9: The primary tumor was en bloc resected, which included the 
proximal tibiofibular joint and the upper end of the fibula.

Figure 10: Proximal tibia resection piece.
The proximal tibiofibular joint is addressed and the joint capsule, 
along with the anterior and posterior ligaments, popliteal ligament, 

Figure 11: Proximal tibia resection piece.

Figure 12: A medial gastrocnemius flap is transposed to repair the extensor 
mechanism by direct suturing of the patellar tendon and to cover the custom 
prosthesis.

Figure 13: A medial gastrocnemius flap is transposed to repair the extensor 
mechanism by direct suturing of the patellar tendon and to cover the custom 
prosthesis.
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fibular collateral ligament and the femoral biceps tendon are released 
from the fibular head. Next, the anterior tibial artery was ligated and 
disconnected. The placement of the osteotomy plane was established 
at 3 cm distal from the primary tumor, based on the results of T1-
weighed imaging. This resection is performed through the same 
incision, a lateral flap is developed to permit the exposure of the 
proximal fibula. The peroneal nerve must be exposed and retracted 
prior to resection. The capsule is transected circumferentially 
approximately 1 cm away from the tibia and the patellar tendon, to 
avoid contamination. The cruciate ligaments are visually explored 
(Figure 6-11).

Defect of bone and joint: After bloc resection including the PTFJ 
and the upper end of fibula (Figure 4), the custom prosthesis was 
secured using methyl methacrylate cement into both the tibia and the 
femur.

Reconstruction for the extensor mechanism and the defect of 
soft tissue: The extensor mechanism was repaired by reattachment 
of the patellar tendon to the slot on the tibial component, and 
suturing of the patellar tendon to a medial gastrocnemius rotation 
flap (Figure 5A). Since no deep fascia remained anteriorly, the metal 
endoprosthesis was left inadequately covered by only fat and skin after 
resection. A medial gastrocnemius rotation flap was used as a routine 
solution to cover the implant (Figure 5B). In addition, care was taken 
to repair the lateral collateral ligament and the biceps femoris tendon 
(Figure 12 and 13).

Postoperative Management
Large suction drains are used to prevent hematoma. Our patient 

was immobilized for six weeks in a long leg cast to permit the 
healing of the extensor mechanism to the gastrocnemius transfer. 
The patient received postoperative physiotherapy with progressive 
weight bearing. At 3 months, post-operatively we authorized walking 
without support. Evaluation showed knee mobility: passive flexion 90 
degrees, 5 degrees passive extension. Active flexion at 3 months was 
of 40 degrees and -15 degrees active extension. Muscle strength in 
the quadriceps was 4 (the patient did knee extension against a force 

Figure 14: Fracture on prosthesis on femoral side consolidated after three 
months of orthopedic treatment with good knee mobility.

Figure 15: Fracture on prosthesis on femoral side consolidated after three 
months of orthopedic treatment with good knee mobility.

Figure 16: The patient fully recovered locally with active knee flexion 90 
degrees, 0 degrees active extension.

Figure 17: The patient fully recovered locally with active knee flexion 90 
degrees, 0 degrees active extension.

applied to the front of the leg, but didn’t perform full extension). 2 
years postoperatively, the patient presented a fracture of the femur on 
a prosthesis during a leisure accident. As the fracture is not displaced 
much and the prosthesis is stable, we opted for orthopedic treatment 
with immobilization for three months. The evolution is marked by 
the consolidation of the fracture. Actually we consider the patient 
fully recovered locally with active knee flexion 90 degrees, 0 degrees 
active extension, muscle strength at 5 (normal) (Figure 14-17).

Discussion
The last two decades have witnessed a dramatic change in the 

approach to the treatment of osteosarcoma. The development of 
more effective chemotherapeutic agents, combined with advances in 
imaging technology, has permitted the surgeon to use limb salvage 
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surgery to preserve limb function in patients with osteosarcoma of 
the extremities. The management of proximal tibial osteosarcoma 
still continues to be one of the most challenging areas in orthopedic 
oncology. Proximal tibial megaprosthetic reconstructions have been 
associated with less favorable outcome and function compared to 
other joints [3-8]. According to the location of the tumor involvement, 
the surgical approach was selected as either anteromedial or 
anterolateral of the knee joint. Proximal tibia resection was done 
using an anteromedial approach extending from the distal femur 
to the anteromedial tibia depending on tumor’s extension [3]. 
Many surgeons use the anteromedial approach to the proximal tibia 
because it allows for an excellent exposure of the vessels, fibula, and 
medial gastrocnemius muscle. The surgical and technical problems 
include intimate anatomic relationships, a difficult surgical approach, 
inadequate soft-tissue coverage, and vascular complications. In 
addition, unique to an arthroplasty of the proximal tibia is the need 
to reconstruct the patellar tendon (extensor mechanism). Extreme 
caution must be taken to minimize contamination of the anterior 
muscles, peroneal nerve, patella tendon, and knee joint when the 
biopsy is performed. The biopsy site must be placed along the line of 
the definitive incision. Though it is not routine practice to excise the 
head of the fibula when excising proximal tibial tumors, in case of 
disease extension into the proximal tibia fibular joint the head of the 
fibula is excised en bloc with the proximal tibia [9-11].

Prior to this the lateral popliteal nerve needs to be carefully 
dissected free to prevent injury to it. The upper end of the tibia poses 
unique problems. The complex vascular anatomy in the popliteal 
fossa adds to the challenges. A large posterior soft tissue component 
often causes tethering of the vessels and can necessitate delicate 
dissection to ensure that the posterior tibial vessels are dissected 
free of the tumor. Frequently, the anterior tibial vessels may need to 
be ligated as they pass from the posterior compartment anteriorly. 
The surgeon must ensure that the continuity of the posterior tibial 
vessels is maintained and he is not inadvertently ligating the tethered 
popliteal/posterior tibial vessels at the point where the anterior tibial 
branches out to pass over the interosseous membrane.

Conclusion
In conclusion, an anterolateral approach for a malignant tumor 

of the upper extremity of the tibia can be used especially when its 
location is posteroexternal without invasion of the vasculonervous 
pedicles and has devellopement especially intra osseous.
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