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ABSTRACT

Osteosarcoma in pediatric patients has traditionally been treated with amputation, especially if there is a pathologic 
fracture through the tumor.

We report the case of a 12-year-old boy who sustained a pathologic fracture through distal femoral osteosarcoma. 
After neoadjuvant chemotherapy, he underwent limb saving surgery: wide excision of the osteosarcoma followed 
by a second-stage reconstruction with an expandable tumor endoprosthesis. He has a functional score of 93% and is 
free of disease 8 years since diagnosis and 2 years since the end of lengthening.

This is the first reported case in Philippine medical literature of limb saving surgery in osteosarcoma reconstructed 
with an expandable endoprosthesis.
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InTRODuCTIOn

Osteosarcoma in pediatric patients has traditionally 
been treated with amputation, especially if there is a 
pathologic fracture through the tumor. The decision to 
undertake limb salvage surgery is confronted not only 
with oncologic issues of tumor recurrence but also with leg 
length and girth equalization while optimizing extremity 
function. These difficulties are made more challenging 
in an environment of meager resources and a situation 
where expandable tumor endoprostheses are not readily 
available. This case is being reported to highlight three 
distinctive points.

This is the first reported case in the Philippines of a 
completed expandable endoprosthesis reconstruction 
(EPR) with a follow-up of 8 years since diagnosis and 
oncologic treatment and 2-1/2 years since the end of 
lengthening. Secondly, this case highlights the success of 
a two-stage surgery (limb salvage with an improvised nail 
and bone cement followed by a second surgery for EPR 
reconstruction) contrary to the usual literature-reported 
practice of a single stage resection and reconstruction. 
Thirdly, the initial presentation of a pathologic fracture 
did not adversely affect the oncologic outcome after limb 
salvage surgery.
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CASE REPORT
A 12-year-old male presented with a fracture of his 

left femur after falling from a standing height. On plain 
radiographs, the distal femur was lytic and moth-eaten 
and MRI showed a soft tissue mass within the area of 
fracture (Figure 1A and 1B). Open biopsy revealed classic 
intramedullary high grade chondroblastic osteosarcoma, 
Broders grade III. Staging workup was normal and the 
patient’s case was classified as Enneking IIB. Neo-adjuvant 
chemotherapy was started using the hospital standard 
European Osteosarcoma Intergroup 2 drug protocol of 
doxorubicin and cisplatinum with a total of 3 cycles pre-
operatively. There was fracture healing, albeit shortened and 
angulated, and clinical response to chemotherapy was good. 
After several meetings with the family, limb saving surgery 
was chosen over amputation even if the patient had not yet 
achieved skeletal maturity.

In December of 2008 (5 months post-biopsy), wide 
tumor excision was undertaken. The vastus intermedius and 
the distal portion of the vastus lateralis were removed with 
tumor while saving the rectus femoris, the proximal portion 
of the vastus lateralis and the entire vastus medialis muscle. 
Bone was cut at 24 cm from knee joint line above the site 
of pathologic fracture; an intraarticular excision was done, 
removing the entire distal femur with wide margins.

As expandable tumor endoprostheses were not readily 
available, it was decided to fill in the resected defect with 
a temporary reconstruction. An improvised long stacked 
intramedullary Kuntscher nail (32cm long 11mm K-nail 
stacked onto a 26cm 10mm K-nail welded together with 
a 12cm 9mm nail) was inserted retrograde with a cortical 
screw inserted into the clover-leaf open side of the nail in 

the remaining femur and proximal tibia to prevent rotation. 
The nail was wrapped with 2 packs of bone cement to 
simulate the removed femur (Figure 2). Accounting for 
the overlap of fragments due to the fracture, the actual 
bony defect would have been 28cm but the bone cement 
reconstruction was only 25cm due to the tightness of the 
shortened muscles, resulting in a leg length discrepancy 
(LLD) of 3cm (Figure 3).

Tumor necrosis of the resected specimen was reported 
to be more than 90%. The same chemotherapy regimen was 
continued, the last of 3 cycles given in March of 2009. The 
patient remained disease free and 6 months after the end of 
treatment, a Stanmore® invasive expandable endoprosthesis 
was inserted (Figure 4). At the time of reconstruction, the 
prosthesis was lengthened by 1cm, leaving a 2cm leg lenth 
discrepancy. Over the course of the next 4-1/2 years, the 
patient underwent four more lengthenings for a maximium 
allowable expansion of 7 cm (Figure 5).

During this time, patient graduated from secondary 
school; he is now a senior College student in Computer 
Science. Despite a slight limp from both the LLD and the 
decreased muscle mass, the patient remained active, playing 
basketball against medical advice and attending regular 
body-building work-out sessions at the College Gym.

On latest follow-up August 2016, 8 years after biopsy 
and 20 years of age, the patient had a full range of knee 
motion, an LLD of less than 1cm, and a Musculoskeletal 
Tumor Society (MSTS) score of 28/30, receiving 1 
point subtractions only on Activity Restriction and Gait 
(Figure 6). Other domains included in the scoring system 
on which the patient had a perfect score were pain, function, 
emotional acceptance and support.

Figure 1A and 1B. Plain radiograph and MRI showing osteosarcoma in 
the distal half of the femur with a pathologic fracture 
through the midshaft.

Figure 2. Plain radiograph after tumor 
resection, replacement with a bone 
cement spacer and fixation with an 
intramedullary rod (Kuntscher nail).
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especially expandable ones, are not readily available to 
patients and hospitals with relatively meager resources. 
This case is reported not because it is a rare diagnosis but 
because of what has been achieved through a combination 
of trailblazing, resourceful and innovative management in a 
patient who would otherwise have been amputated.

Deng, et al, in a recent collaborative study from 3 
large Asian Orthopedic Oncology centers (China, India, 
Philippines), compared 95 patients with non-metastatic 
extremity osteosarcoma with a pathologic fracture with 887 
non-metastatic osteosarcoma patients without a fracture. 
Limb salvage surgery (LSS) rate was 62.1% and 74.7%, 
respectively and there was no significant difference in local 
recurrence rate and 5-year survival of the 2 groups.1 Our 
12 year old patient showed a good response to neoadjuvant 
chemotherapy, allowing him to undergo limb salvage 
surgery despite his pathologic fracture. He is now 8 years 
since treatment and not only remains free of disease but also 
maintains a very active lifestyle.

Limb saving surgery, however, would not allow for a 
functional extremity unless the limbs are of fairly equal 
lengths. Reconstruction with the expandable type of 
prosthesis has the advantage of achieving not only a good 
range of motion but also limb length equality.2 In a 2015 
report from the Rizzoli involving 32 pediatric patients 
reconstructed with expandable endoprostheses, Ruggieri 
et al reported that patients achieved a total lengthening of 
28mm in an average of approximately 3 procedures. MSTS 
score averaged 79% and survival of prostheses was 78% and 
66% at 48 and 72 months, respectively.3 Schindler et al, 

DISCuSSIOn

Historically, a pediatric patient presenting with 
extremity high-grade osteosarcoma, complicated by a 
pathologic fracture, would have been offered amputation 
because of the fear of tumor contamination and the 
consequent local and systemic relapse. Not only would limb 
salvage have been considered more difficult in the smaller 
patient, but there were no viable solutions to the long term 
concern of severe limb length discrepancy. This, however, 
is not an absolute contraindication to limb salvage surgery 
but an appropriate patient selection must be done to ensure 
adequate local control.1 It has only been in recent years that 
tumor endoprostheses have become popular locally as a form 
of limb salvage reconstruction, although these prostheses, 

Figure 6. Clinical picture showing equal leg lengths on 8 year 
follow-up. Patient is 20 years old with full range of 
knee motion.

Figure 3. Clinical picture 
shows 3cm leg 
length discrepancy.

Figure 4. Plain radiograph after second 
operation shows Stanmore® 
expandable endoprosthesis re-
placing bone cement spacer and 
intramedullary rod.

Figure 5. Plain radiograph showing ex-
panded endoprosthesis. The endo-
prosthesis has been lengthened by 
7cm over a period of 4-1/2 years.
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on the other hand, reported on 12 patients reconstructed 
with the Stanmore® invasive expandable endoprosthesis. 
Total lengthening averaged 5.2cm with a mean number 
of 4.3 operations; MSTS score was 77%.4 Our patient was 
lengthened 70mm in 4 procedures over a period of 4-1/2 
years and final MSTS score was an excellent 93%.

Reconstruction in our reported case, however, was 
achieved in 2 stages primarily because these implants were 
neither easily available nor readily affordable. Temporary 
reconstruction took the form of an improvised intramedullary 
Kuntscher nail wrapped with a bone cement spacer. In 2011 
Puri et al reported 15 cases from a total of 818 limb sparing 
resections which were reconstructed with cement spacers. 
Two of these cases made use of a construct similar to ours: 
stacked Kuntscher nails with cement molded around the 
implant to bridge the bone defect. The constructs were also 
later converted to endoprostheses after 5 and 8 months, 
MSTS scores averaging 80%.5 Our patient’s construct was 
converted in 6 months without compromise to an eventual 
range of motion and function. 

COnCLuSIOn

We report a pediatric patient with osteosarcoma, who 
contrary to traditional teaching and practice, received limb 
salvage surgery despite his age and presence of a pathologic 
fracture through his distal femoral osteosarcoma. He 
was reconstructed in 2 stages with an expandable tumor 
endoprosthesis, achieving 7cm lengthening over a period 

of 4-1/2 years. Today, 8 years since diagnosis and 2 years 
since lengthening, he is free of disease, has equal leg lengths, 
retains a full range of motion, and has an excellent MSTS 
score of 28/30 (93%). 
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