
Effect of Combination Chemotherapy and Radiotherapy in the 
Management of a Pathological Fracture in High-grade Osteosarcoma 

with Limb Salvage Procedure – A Case Report

Computed tomography (CT) and magnetic 
resonance imaging of the affected part, CT 
chest, and open biopsy were done. Biopsy 
report showed tumor tissue composed of 
s p i n d l e  c e l l s  w i t h  p l e o m o r p h i c 
hyperchromatic nuclei, islands of cartilage 
with malignant osteoid formation, which 
confirmed the diagnosis as HGOS, and 
staged Enneking IIb. Although bone scan is 
mandatory, as the facility is not available in 
our hospital, it was not done. The patient was 
immobilized with POP-above-knee cast 
initially, later replaced with detachable splint.

Introduction
Osteosarcoma (OS), the most common 
primary malignant bone tumor, accounts for 
25–45% of all skeletal malignancies. In OS, 
pathological fracture can be the mode of 
presentation in some patients, or it can also 
occur during the course of treatment. Earlier 
days, amputation was the standard method 
for the treatment for OS with pathological 
fracture. Whereas, in recent years, there have 
been major advances in the management of 
pathological fractures in high-grade OS 
(HGOS). The comprehensive treatment 
comprising high-dose chemotherapy, limb 
sa l vage  su rger y,  es p ec ia l l y  m o d u lar 
prosthesis, and selective use of radiotherapy 
has resulted in a significant reduction in limb 

amputation rate. Here, we present a case of 
HGOS with pathological fracture treated 
successfully in our hospital with combination 
of neoadjuvant chemotherapy and pre-
operative external beam radiotherapy 
(EBRT) followed by custom modular 
prosthesis.

Case Report
A 19-year-old male patient, with complaints 
of pain and swelling in his right lower third of 
thigh and inability to walk for 3 months, 
underwent native treatment and was later 
diagnosed as a case of OS right distal femur 
(right). X-ray right femur distal third showed 
mixed osteosclerotic and osteolytic lesion 
with periosteal reaction with fracture line 

extending obliquely. He was diagnosed as a 
c a s e  o f  O S  d i s t a l  f e m u r  r i g h t  w i t h 
pathological fracture.

Preoperatively, 3 cycles of chemotherapy 

Case Report: A 19-year-old male with pain and swelling in his right lower third of thigh and inability to walk for 3 months was diagnosed as a 
case of OS right distal femur with a pathological fracture. Open biopsy was done which confirmed the diagnosis as HGOS, staged Enneking IIb. 
He was treated with a combination of chemotherapy, external beam radiotherapy, tumor resection, and modular resection prosthesis.

Introduction: Osteosarcoma (OS), the most common primary bone tumor, is known to be relatively a radioresistant tumor. Pathological 
fracture in OS denotes its aggressive biological response and so it was considered a contraindication to limb salvage in earlier days. Radiotherapy 
has its role only in cases that are inoperable or have poor prognostic factors. In recent years, there have been major advances in the management 
of pathological fractures in high-grade OS (HGOS). This case report is about the effect of combination chemotherapy and radiotherapy in the 
management of pathological fracture in HGOS with limb salvage procedure.

Results: There were no immediate, early, and late complications. At the end of 1½ years, his functional recovery is good and he has reached 
more than 70% of the right knee functions. He has no signs of recurrence at present. He has got a better quality of life and functional activity with 
the prosthesis compared to what an amputated limb can produce.
Conclusion: Pathological fracture in OS is not a contraindication to limb salvage. Radiotherapy can be used in combination with 
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limb sparing surgery with good local control and tumor necrosis rate. The new knowledge that radiotherapy can be effective when used with 
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The limb salvage procedure was done 
successfully through an anteromedial 
approach to the right thigh and knee area. 
The entire tumor area along with 4 cm of 
normal bone from proximal stump was 
resected assuring tumor clearance. Distally, 
the knee joint and 0.5 cm of proximal tibia 
were resected. Peroperative frozen section 
study from the proximal stump confirmed a 
satisfiable tumor clearance. The resected 
tumor was replaced with femoral modular 
resection prosthesis and fixed with bone 
cement. Resected specimen – macroscopic 
study showed 16 × 11 × 10 cm sized tumor, 
occupying medullary cavity extending to all 
surfaces, without muscle involvement, lying 4 
cm from the proximal resected margin which 
means adequate clearance. Microscopically, 
there was no residual tumor tissue. There was 
more than 90% necrosis of tumor cells. The 
patient was given 3 more cycles of the same 
d r u g  ( a d j u v a n t  c h e m o t h e r a p y ) . 

Physiotherapy and mobilization were done 
for 3 weeks. Static quadriceps exercises from 
the 3rd POD, non-weight-bearing walking 
with walker and knee brace from the 8th 
POD, suture removal on the 16th POD, and 
full weight-bearing by the end of 3 weeks. 
Continuous passive mobilization was stared 
from the 2nd week, 0–30° initially and 
gradually increased by 10° per week and 
attained 60° flexion at the time of discharge.

At the end of 1½ years, his functional 
recovery is good and he has reached more 
than 70% of the right knee functions. The 
patient is satisfied completely with the 
procedure and has no signs of recurrence at 
present.

Discussion

(IAP regime – ifosfamide, adriamycin, and 
cisplatin) and EBRT of total 5000 CGy (200 
CGy for 5 sittings/week, total 5 cycles) were 

given to the local part.
Considering the favorable response to pre-
operative chemo and radiotherapy assessed, 
clinically by decrease in pain and size of the 
swelling, no tenderness or yielding at the 
fracture site, ability to do straight leg raising 
without splinting, radiologically by sclerosis, 
and new bone formation at the fracture site, 
we planned for limb salvage procedure in the 
form of modular resection prosthesis surgery 
for the affected bone. The patient was followed with monthly visits 

for the first 6 months and then once in 3 
months, to be continued up to 2 years. Later, 
it will be annual check-up periodically. In 
each visit, he was assessed for any evidence of 
local recurrence or metastasis by means of 
proper history taking, clinical, radiological 
assessment of the operated area, laboratory 
investigations, and CT chest.

Pathological  f racture in OS denoted 
aggressive biological response and so for a 
l o n g  t i m e ,  i t  w a s  c o n s i d e r e d  a 
contraindication to limb salvage for two 
reasons: (1) Dissemination of tumor cells 
into adjacent tissues and adjacent joints, from 
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Figure 1: X-ray right thigh showing osteosarcoma with a 
pathological fracture.

Figure 2: (a and b) X-ray and clinical picture after pre-operative chemo and external beam radiotherapy showing fracture union and 
consolidated antitumor effects.

Figure 3: (a and b) Peroperative resection of tumor and fitting of femoral modular resection prosthesis.

Figure 4: Post-operative scanogram.
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Studies [3, 4] have shown that OS patients 
with pathological fractures have a high rate of 
local recurrence and a low survival rate and 
the occurrence of a pathological fracture in a 
primary bone tumor was associated with an 
impaired survival rate. The fracture probably 
might have been due to the aggressive nature 
of the tumor and early amputation was 
advised due to the risk of local and distant 
tumor spread, Finn et al. [5, 6].
Bacci et al. [7] and Kim et al. [8] proved that 
the tumor volume is higher in patients with a 
pathological fracture than in patients without 
pathological fracture and it was concluded 
that tumor volume is an independent 
negative survival predictor in OS [9].

In recent years, there have 
been major advances in the 
management of pathological 
fractures in HGOS by the 
w ay  o f  c o m p re h e n s i v e 
treatment comprising high-
dose chemotherapy, limb 
salvage surgery, especially 
custom modular prosthesis, 
a n d  s e l e c t i v e  u s e  o f 
radiotherapy which have 
resulted in a significant 
r e d u c t i o n  i n  l i m b 
amputation rate.

Ma ny  o t h e r  s u r ge o n s  b e l i e v e d  t h at 
immediate aggressive removal of the tumor 
might halt the fracture-induced disease 

progression and the surgical 
option for all OS patients 
with a pathological fracture 
was early amputation [10, 
11]. Even with early limb 
ablation, the patient’s long-
term survival rate was only 
10–20%.The amputation 
surgery also brought serious 
physical dysfunction to 
patients, seriously affecting 
their quality of life [12].

Most of the surgeons accept limb salvage as a 
treatment for localized HGOS (such as 
Enneking Stage IIa OS), but the presence of a 
pathological fracture (Stage IIb OS) makes 
the surgical decision difficult. Recently, 
neoadjuvant chemotherapy and limb salvage 
have become an acceptable alternative for 
treating non-metastasizing HGOS with 
pathological fracture due to the acceptable 
clinical outcome [13, 14, 15, 16].

Jaffe et al. [9] and Ebeid et al. have shown that 
84% of the pathological fractures have 
potential to heal during the preoperative 
chemotherapy. Furthermore, the fracture 
union correlated with a high tumor necrosis 
percentage, thus indicating good response to 
chemotherapy.

R o l e  o f  n e o a d j u v a n t 
chemotherapy and limb 

salvage in OS with pathological fractures

Many studies conclude that the pathological 

fracture is usually a low-energy process with 
l es s  s o f t- t i s su e  co ntam i nat i o n  t han 
conventional fractures, and surgery within 
certain tissue planes is possible. The efficacy 
of chemotherapy and healing of fractures in 
these special cases are considered as 
supportive factors for limb salvage surgery 
[19].
Hence, pathologic fractures of primary bone 
sarcoma should not be considered as an 
absolute indication for amputation. Patients 
should be treated w ith neoadjuvant 
chemotherapy coupled with limb salvage 
surgery. On comparing limb salvage group 
with amputation group, the quality of life, 
function, and physical limitations were 
superior in the former group.

the hematoma and (2) damage to the 
microcirculation facilitating metastases [1]. 
The 5-year survival in these patients was 
lower than those without a fracture [2]. 
Hence, historically, amputation was the 
procedure of choice for these injuries to 
ensure optimal outcome in terms of 
recurrence and survival.

Recent studies [17] and from a meta-analysis 
[18], comparing limb salvage with ablative 
surgery for pathological fractures in HGOS, 
there was no difference in the outcome after 
limb salvage, including tumor recurrence, the 
development of metastases, and overall 
survival in patients who presented with a 
fracture.

Although OSs are known to be relatively 
radioresistant, definitive radiotherapy has a 
role in cases that are unresectable or those 
with poor prognostic factors or as an 
alternative in patients in whom definitive 
surgery is not possible or is refused. However, 
recently,  neoadjuvant chemotherapy 
followed by local therapy (surgery alone 
and/or radiotherapy) and maintenance 
chemotherapy remain the current standard of 
care for the treatment of non-metastatic 
HGOS.
Machak et al. [20], the largest study by far, 
where modern neoadjuvant chemotherapy 
and EBRT were given in combination for 
local control of non-metastatic OS of the 
extremities. The study included 31 patients 
treated with definitive radiotherapy to a 
median dose of 60 Gy and concluded that 
w hen used af ter  ef fect ive  induct ion 
chemotherapy, radiotherapy can be a reliable 
modality to control local disease and preserve 
limb function in OS of the extremities
Further, after initial chemotherapy, the 
potential usefulness of radiotherapy for non-
metastatic OS of the extremities may be 
predicted to be high, medium, or low. Our 
case belongs to the high usefulness category 
as the primary tumor was sensitive to 
i n d u c t i o n  c h e m o t h e r a p y,  a n d  t h e 
radiotherapy effectively consolidated 
antitumor effects. The chances to achieve 
durable local control and excellent limb 
function were highest (100%) in this 
subgroup of patients.

Role of radiotherapy in OS

Caceres  et  a l .  [ 2 1 ]  n o ted  co m pl ete 
pathological response in 80% of patients of 
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Figure 5: Knee range of motion at the end of 1½ years.
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Limitations of the study

3. The success of reproducibility depends on 
various patient factors and is possible only in 
a tertiary care center with a skilled surgical 
team, experienced pathologist, and radiation 
oncology unit.

2. Addition of radiotherapy distorts the 
anatomical planes, thus making the surgical 
access difficult.

Thus, this combination of neoadjuvant 
c h e m o t h e r a p y  a n d  e x t e r n a l  b e a m 
radiotherapy, followed by limb salvage 
p r o c e d u r e  a n d  p r o p e r  a d j u v a n t 
chemotherapy helped us for this successful 
outcome in our case. This combination 
treatment helps in increasing the chance of 
limb sparing surgery with good local control 
and tumor necrosis rate. The new knowledge 
that radiotherapy can be effective when used 
with chemotherapy for OS awaits further 
study.

OS treated by chemotherapy and 60 Gy of 
radiation therapy (RT) and noted excellent 
functional outcomes in 86% of the patients.
Dincbas et al. [22] used a pre-operative RT 
dose of 35 Gy in 10 fractions followed by limb 
sparing surgery in 44 patients. The tumor 
necrosis rate was 90% in most of his patients 
and the 5-year overall survival and local 
recurrence in his patients were 48.4% and 
97.5%, respectively.

4. It is premature to determine the outcome of 
our study without a long follow-up period.

1. The individual contribution of RT to the 

total tumor necrosis cannot be assessed 
separately.

Conclusion

13. Ebeid W, Amin S, Abdelmegid A. Limb salvage management of 
pathologic fractures of primary malignant bone tumors. Cancer Control 
2005;12:57-61.

19. Scully SP, Temple HT, O’Keefe RJ, Mankin HJ, Gebhardt M. The 
surgical treatment of patients with osteosarcoma who sustain a 
pathological fracture. Clin Orthop 1996;324:227-32.

8. Kim MS, Lee SY, Lee TR, Cho WH, Song WS, Cho SH, et al. Prognostic 
effect of pathologic fracture in localized osteosarcoma: A cohort/case 
controlled study at a single institute. J Surg Oncol 2009;100:233 9.

7. Bacci G, Ferrari S, Longhi A, Donati D, Manfrini M, Giacomini S, et al. 
Nonmetastatic osteosarcoma of the extremity with pathologic fracture at 
presentation: Local and systemic control by amputation or limb salvage 
after preoperative chemotherapy. Acta Orthop Scand 2003;74:449 54.

1. Abudu A, Sferopoulos NK, Tillman RM, Carter SR, Grimer RJ. The 
surgical treatment and outcome of pathological fractures in localized 
osteosarcoma. J Bone Joint Surg Br 1996;78:694-8.

5. Finn HA, Simon MA. Limb-salvage surgery in the treatment of 
osteosarcoma in skeletally immature individuals. Clin Orthop Relat Res 
1991;262:108-18.

17. Chandrasekar CR, Grimer RJ, Carter SR, Tillman RM, Abudu AT, Jeys 
LM. Outcome of pathologic fractures of the proximal femur in 
nonosteogenic primary bone sarcoma. Eur J Surg Oncol 2011;37:532-6.

3. Scully SP, Ghert MA, Zurakowski D, Thompson RC, Gebhardt MC. 
Pathologic fracture in osteosarcoma: Prognostic importance and treatment 
implications. J Bone Joint Surg Am 2002;84:49-57.

18. Yin K, Liao Q, Zhong D, Ding J, Niu B, Long Q, et al. Metaanalysis of 
limb salvage versusamputation for treating high grade and localized 
osteosarcoma in patients with pathological fracture. Exp Ther Med 
2012;4:889-94.

16. Godley K, Watts AC, Robb JE. Pathological femoral fracture caused by 
primary bone tumour: A population-based study. Scott Med J 2011;56:5-9.

14. Natarajan MV, Govardhan RH, Williams S, Raja GT. Limb salvage 
surgery for pathological fractures in osteosarcoma. Int Orthop 
2000;24:170-2.

21. Caceres E, Zaharia M, Valdivia S, Hilsenbeck S. Tejada F. Local control 
of osteogenic sarcoma by radiation and chemotherapy. Int J Radiat Oncol 
Biol Phys 1984;10:35-9.

2. Ferguson PC, McLaughlin CE, Griffin AM, Bell RS, Deheshi BM, Wunder 
JS. Clinical and functional outcomes of patients with a pathologic fracture in 
high-grade osteosarcoma. J Surg Oncol 2010;102:120-4.

12. Xie J, Diener M, Sorg R, Wu EQ, Namjoshi M. Cost-effectiveness of 
denosumab compared with zoledronic acid in patients with breast cancer 
and bone metastases. Clin Breast Cancer 2012;12:247-58.

4. Glasser DB, Lane JM, Huvos AG, Marcove RC, Rosen G. Survival, 
prognosis and therapeutic response in osteogenic sarcoma: The Memorial 
Hospital experience. Cancer 1992;69:698-708.

6. Mankin HJ, Mankin CJ, Simon MA. The hazards of the biopsy, revisited: 
Members of the Musculoskeletal Tumor Society. J Bone Joint Surg 
1996;78:656-63.

9. Jaffe N, Spears R, Eftekhari F, Robertson R, Cangir A, Takaue Y, et al. 
Pathologic fracture in osteosarcoma. Impact of chemotherapy on primary 
tumor and survival. Cancer 1987;59:701-9.

10. Longhi A, Errani C, De Paolis M, Mercuri M, Bacci G. Primary bone 
osteosarcoma in the pediatric age: State of the art. Cancer Treat Rev 
2006;32:423-36.

11. Jeon DG, Lee SY, Kim JW. Bone primary sarcomas undergone 
unplanned intralesional procedures the possibility of limb salvage and their 
oncologic results. J Surg Oncol 2006;94:592-8.

15. Cui Q, Li DF, Liu C, Guo J, Liu SB, Liu YS, et al. Two case-reports of the 
limb salvage treatment of osteosarcoma consolidated with obvious 
pathological fractures. Pathol Oncol Res 2011;17:973-9.

20. Machak GN, Tkachev SI, Solovyev YN, Sinyukov PA, Ivanov SM, 
Kochergina NV, et al. Neoadjuvant chemotherapy and local radiotherapy 
for high-grade osteosarcoma of the extremities. Mayo Clin Proc 
2003;78:147-55.

22. Dincbas FO, Koca S, Mandel NM, Hiz M, Dervişoğlu S, Seçmezacar H, 
et al. The role of preoperative radiotherapy in non-metastatic high-grade 
osteosarcoma of the extremities for limb-sparing surgery. Int J Radiat 
Oncol Biol Phys 2005;62:820-8.

References

How to Cite this Article
Ganesan VR , Kumar TCP, Sanjay C, Kumar SR  Effect of Combination |

Chemotherapy and Radiotherapy in the Management of a Pathological Fracture in 
High-grade Osteosarcoma with Limb Salvage Procedure – A Case Report  Journal |

of  Bone and Soft Tissue Tumors  May-August 2020; 6(2): 9-12.|

Conflict of Interest: NIL
Source of Support: NIL


	1: 9
	2: 10
	3: 11
	4: 12

