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ABSTRACT

Background: Pathological fractures are a rising concern in the field of musculoskeletal oncology. Their 
incidence rises, mainly due to the improved diagnostic and therapeutic methods that lead to prolonged 
survival. The appropriate treatment has not been yet standardized, but the current bibliography describes 
surgical treatment capable of stabilizing the expected life expectancy. Orthopedic cement infusion in 
combination with broad abrasion of the bone metastasis has been described, although more research is 
needed. 

Case Report: A seventy-seven-year-old woman arrived at the emergency department with an ambulance, 
due to mentioned fall from her height, without being preceded by an episode of dizziness. Pain onset was 
sudden and there was inability of either standing or walking. Following the laboratory blood tests and the 
standard radiological tests (x-rays), a femoral diaphysis fracture with osteolysis of the femoral canal and a 
left-lung lobar consolidation. This patient was treated with broad abrasion of the bone metastasis, cement 
infusion, open reduction, internal fixation, and use of bone chips. 

Conclusion: Life expectancy in patients with bone metastases has been prolonged due to the evolution of 
chemotherapy, radiotherapy, and other oncological treatments. The broad abrasion of the bone metastasis 
and the filling of the bone gap with poly (methyl methacrylic acid) may give greater stability to the reduction 
of the fracture and reduce the risk of cancer cells spreading. 
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Introduction
An estimated 1.9 million people was diagnosed with cancer in 

2022. More than half of these diagnoses will involve cancers that 
metastasize to bone, the most common being breast, prostate, lung, 
renal, and thyroid carcinomas [1]. In general, after the lungs and liver, 
the skeleton is the most common target for metastatic disease. The 
spine, pelvis, proximal femur and proximal humerus are the most 
frequent sites for metastatis [2]. Pathological fractures are a growing 
concern in the field of musculoskeletal oncology. Their incidence is 
increasing, primarily due to improved diagnostic and therapeutic 

methods leading to increased survival. Pathological fractures due 
to bone metastases in the long bones are most commonly located 
in the femur, tibia and humerus. The femur is the most common 
long bone affected by bone metastases and subsequent pathologic 
fractures [3,4]. In the femur, approximately 50% of these fractures 
are located in the neck, 30% in the subtrochanteric region and 20% 
in the peritrochanteric region. Patients typically experience sudden 
pain after minimal or no mechanical trauma. The most common types 
of primary focus are lung cancer and renal cell cancer, often without 
manifestation from the primary focus [5,6]. Pathologic fractures occur 
in response to altered bone physiology, resulting in compromised 
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mechanical properties owing to an underlying lesion. The root cause 
can be either benign or malignant, primary or secondary. These 
entities require different treatments, and the consequences of a 
missed diagnosis can be devastating; therefore, proper evaluation 
of the lesion is essential before surgery. Although the differential 
diagnosis includes bone sarcomas, tumor-like conditions, metastases, 
benign bone tumors and lymphoproliferative diseases, the most 
common cause of pathologic fracture is metastasis [7-10]. 

Case Report
A seventy-seven-year-old woman arrived at the emergency 

department with an ambulance, due to mentioned fall from her 
height, without being preceded by an episode of dizziness. Pain onset 
was sudden and there was inability of either standing or walking. 
Following the laboratory blood tests and the standard radiological 
tests (x-rays), a femoral diaphysis fracture with osteolysis of the 
femoral canal (Picture 1) and a left-lung lobar consolidation (Pictures 
2 & 3). The patient was treated with broad abrasion of the bone 
metastasis (Picture 4), cement infusion, open reduction, internal 
fixation with locking plate and placement of dried bone chips. The 
aim of injecting the cement inside the femoral shaft was, in addition 
to further stabilizing the reduction, to reduce the possibility of 
cancer cell spreading and to fill the bone deficit due to the lytic lesion 
[11]. Quinn et al. in their article on the contemporary management 
of metastatic bone disease suggest that smaller lesions should be 
treated with internal fixation with plate and polymethylmethacrylate 
(PMMA) [12]. In another study of 672 operated skeletal metastases, it 
was found that the en bloc resection of a metastases did not increase 
the average of life expectancy [13]. Biopsies were taken during 
the procedure for histopathological examination of material. The 
patient was mobilized the next day, walked without leg loading and 
had no local recurrence six months after surgery (Pictures 5 & 6). 

Picture 1.

Picture 2.

Picture 3.

Picture 4.
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Picture 5.

Picture 6.

Discussion
Pathological fractures of the long bones are a common complication 

of bone metastases. Life expectancy of patients with bone metastases 
has increased due to advances in chemotherapy, radiotherapy and 

other oncological treatments. Appropriate treatment has not yet been 
standardized, although the literature describes surgical treatment 
to stabilize the fracture and improve expected life expectancy [14]. 
Orthopedic cement placement combined with wide scraping of the 
bone metastasis has been described as a treatment method [15] but 
needs further investigation. In addition to internal osteosynthesis with 
lock plate and screws, intramedullary ossification has been described 
as a treatment for pathological long bone fractures due to bone 
metastases from advanced cancer [16]. In patients with pathological 
fractures in skeletal metastases, wide resection is justified for solitary 
metastasis, ‘favorable’’ tumour histotype, good general condition and 
long free interval from treatment of primary cancer. Another study 
suggests that a metastasis in the proximal or distal femur or the 
proximal humerous should be treated with a broad resection of the 
lesion and arthroplasty. On the other hand, this type of treatment is 
intended for palliative care and not therapeutic. On that note, there are 
suggestions for closed intramedullary fixation over open reduction 
and internal fixation or megaprosthetic reconstruction, in order to 
reduce the morbidity rate associated with the surgical procedure. 
But, in any surgical treatment that the surgeon chooses, the fixation 
must be rigid, so that there can be a post-operative function [17-20].

Conclusion
Internal osteosynthesis was preferred in this patient due to 

the location of the fracture (peripheral femoral third of the femur). 
Following biopsy, stabilization of the fracture and oncologically 
oriented surgical treatment should be performed. Attention 
should be given to the initial displacement, stability and location 
of the pathological fracture [21]. Patients with longer expected 
survival require a more aggressive treatment with wide resection, 
megaprosthetic reconstruction and postoperative radiation therapy. 
In contrast, patients with shorter expected survival may benefit from 
a less aggressive, less morbid treatment with rigid internal fixation 
and adjuvant radiation therapy [22-24]. Another study suggests the 
use of IM nails due to less blood loss during and after the operation 
[25].

References
1. (2013) Society, American Cancer. “Cancer facts & figures 2017.” 

2. Jayarangaiah A, Kemp AK, Theetha Kariyanna P (2022) Bone Metastasis. 
In: StatPearls. Treasure Island (FL): StatPearls Publishing.

3. Rizzo SE, Kenan S (2022) Pathologic Fractures. In: StatPearls. Treasure Is-
land (FL): StatPearls Publishing.

4. CD Toma, M Dominkus, T Nedelcu, F Abdolvahab, O Assadian, et al. (2007) 
Metastatic bone disease: a 36-year single centre trend-analysis of patients 
admitted to a tertiary orthopaedic surgical department. J Surg Oncol 
96(5): 404-410.

5. Wedin R, Bauer HC (2005) Surgical treatment of skeletal metastatic le-
sions of the proximal femur: endoprosthesis or reconstruction nail?. J 
Bone Joint Surg Br 87(12): 1653-1657.

https://dx.doi.org/10.26717/BJSTR.2023.50.007998
https://pubmed.ncbi.nlm.nih.gov/29939688/
https://pubmed.ncbi.nlm.nih.gov/29939688/
https://pubmed.ncbi.nlm.nih.gov/32644503/
https://pubmed.ncbi.nlm.nih.gov/32644503/
https://pubmed.ncbi.nlm.nih.gov/17541968/
https://pubmed.ncbi.nlm.nih.gov/17541968/
https://pubmed.ncbi.nlm.nih.gov/17541968/
https://pubmed.ncbi.nlm.nih.gov/17541968/
https://pubmed.ncbi.nlm.nih.gov/16326880/
https://pubmed.ncbi.nlm.nih.gov/16326880/
https://pubmed.ncbi.nlm.nih.gov/16326880/


Copyright@ : Paraskevas-Asimakis Velitsikakis | Biomed J Sci & Tech Res | BJSTR. MS.ID.007998. 41970

Volume 50- Issue 4 DOI: 10.26717/BJSTR.2023.50.007998

6. Stein J Janssen, Joost TP Kortlever, John E Ready, Kevin A Raskin, Marco L 
Ferrone, et al. (2016) Complications After Surgical Management of Proxi-
mal Femoral Metastasis: A Retrospective Study of 417 Patients. J Am Acad 
Orthop Surg 24(7): 483-494. 

7. Biermann JS, Holt GE, Lewis VO, Schwartz HS, Yaszemski MJ (2009) Meta-
static bone disease: diagnosis, evaluation, and treatment. J Bone Joint Surg 
Am 91(6): 1518-1530.

8. Panayiotis J Papagelopoulos, Olga D Savvidou, Evanthia C Galanis, Andreas 
F Mavrogenis, David J Jacofsky, et al. (2006) Advances and challenges in 
diagnosis and management of skeletal metastases. Orthopedics 29(7): 
609-622. 

9. Coleman RE (2001) Metastatic bone disease: clinical features, pathophysi-
ology and treatment strategies. Cancer Treat Rev 27(3): 165-176. 

10. Hage WD, Aboulafia AJ, Aboulafia DM (2000) Incidence, location, and diag-
nostic evaluation of metastatic bone disease. Orthop Clin North Am 31(4): 
515-vii. 

11. John A Murray, Frank F Parrish (1974) Surgical Management of Secondary 
Neoplastic Fractures About the Hip, Orthopedic Clinics of North America 
5(4): 887-901.

12. Quinn RH, Randall RL, Benevenia J, Berven SH, Raskin KA (2014) Contem-
porary management of metastatic bone disease: tips and tools of the trade 
for general practitioners. Instr Course Lect 63: 431-441. 

13. Ratasvuori M, Wedin R, Hansen BH, Keller J, Trovik C, et al. (2014). Prog-
nostic role of en-bloc resection and late onset of bone metastasis in pa-
tients with bone-seeking carcinomas of the kidney, breast, lung, and pros-
tate: SSG study on 672 operated skeletal metastases. Journal of surgical 
oncology 110(4): 360-365.

14. Errani C, Mavrogenis AF, Cevolani L, Spinelli S, Piccioli A, et al. (2017) 
Treatment for long bone metastases based on a systematic literature re-
view. Eur J Orthop Surg Traumatol 27(2): 205-211.

15. Yu X, Xu M, Xu S, Su Q (2013) Clinical outcomes of giant cell tumor of bone 
treated with bone cement filling and internal fixation, and oral bisphos-
phonates. Oncol Lett 5: 447-451.

16. Choi ES, Han I, Cho HS, Park IW, Park JW, et al. (2016) Intramedullary Nail-
ing for Pathological Fractures of the Proximal Humerus. Clin Orthop Surg 
8(4): 458-464.

17. Hunt KJ, Gollogly S, Randall RL (2006) Surgical fixation of pathologic frac-
tures: an evaluation of evolving treatment methods. Bull Hosp Jt Dis 63(3-
4): 77-82.

18. Jacofsky DJ, Haidukewych GJ (2004) Management of pathologic fractures 
of the proximal femur: state of the art. J Orthop Trauma 18: 459-469.

19. Douglas Kenji Narazaki, Carlos Coelho de Alverga Neto, André Mathias 
Baptista, Marcelo Tadeu Caiero, Olavo Pires de Camargo (2006) Prognos-
tic factors in pathologic fractures secondary to metastatic tumors. Clinics 
(Sao Paulo) 61(4): 313-320.

20. Ruggieri P, Mavrogenis AF, Casadei R, Errani C, Angelini A, et al. (2010) 
Protocol of surgical treatment of long bone pathological fractures. Injury 
41(11): 1161-1167.

21. Frassica FJ, Chao EY, Sim FH (1997) Special problems in limb-salvage sur-
gery. Semin Surg Ongol 13: 55-63.

22. Althausen P, Althausen A, Jennings LC, Mankin HJ (1997) Prognostic fac-
tors and surgical treatment of osseous metastases secondary to renal cell 
carcinoma. Cancer 80: 1103-1109.

23. Bocchi L, Lazzeroni L, Maggi M (1988) The surgical treatment of metasta-
ses in long bones. Ital J Orthop Traumatol 14: 167-173.

24. Buggay D, Jaffe K (2003) Metastatic bone tumors of the pelvis and lower 
extremity. J Surg Orthop Adv 12: 192-199.

25. Koob S, Plöger MM, Bornemann R, Lehmann RP, Alex D, et al. (2022) Intra-
medullary Nailing Versus Compound Plate Osteosynthesis in Pathologic 
Diaphyseal Humerus Fractures: A Retrospective Cohort Study. American 
journal of clinical oncology 45(9): 379-380.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

• Global archiving of articles

• Immediate, unrestricted online access

• Rigorous Peer Review Process

• Authors Retain Copyrights

• Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2023.50.007998

Paraskevas-Asimakis Velitsikakis.  Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2023.50.007998
https://pubmed.ncbi.nlm.nih.gov/27227983/
https://pubmed.ncbi.nlm.nih.gov/27227983/
https://pubmed.ncbi.nlm.nih.gov/27227983/
https://pubmed.ncbi.nlm.nih.gov/27227983/
https://pubmed.ncbi.nlm.nih.gov/19487533/
https://pubmed.ncbi.nlm.nih.gov/19487533/
https://pubmed.ncbi.nlm.nih.gov/19487533/
https://pubmed.ncbi.nlm.nih.gov/16866093/
https://pubmed.ncbi.nlm.nih.gov/16866093/
https://pubmed.ncbi.nlm.nih.gov/16866093/
https://pubmed.ncbi.nlm.nih.gov/16866093/
https://pubmed.ncbi.nlm.nih.gov/11417967/
https://pubmed.ncbi.nlm.nih.gov/11417967/
https://pubmed.ncbi.nlm.nih.gov/11043092/
https://pubmed.ncbi.nlm.nih.gov/11043092/
https://pubmed.ncbi.nlm.nih.gov/11043092/
https://pubmed.ncbi.nlm.nih.gov/4415997/
https://pubmed.ncbi.nlm.nih.gov/4415997/
https://pubmed.ncbi.nlm.nih.gov/4415997/
https://pubmed.ncbi.nlm.nih.gov/24720328/
https://pubmed.ncbi.nlm.nih.gov/24720328/
https://pubmed.ncbi.nlm.nih.gov/24720328/
https://pubmed.ncbi.nlm.nih.gov/24889389/
https://pubmed.ncbi.nlm.nih.gov/24889389/
https://pubmed.ncbi.nlm.nih.gov/24889389/
https://pubmed.ncbi.nlm.nih.gov/24889389/
https://pubmed.ncbi.nlm.nih.gov/24889389/
https://pubmed.ncbi.nlm.nih.gov/27650452/
https://pubmed.ncbi.nlm.nih.gov/27650452/
https://pubmed.ncbi.nlm.nih.gov/27650452/
https://pubmed.ncbi.nlm.nih.gov/23420680/
https://pubmed.ncbi.nlm.nih.gov/23420680/
https://pubmed.ncbi.nlm.nih.gov/23420680/
https://pubmed.ncbi.nlm.nih.gov/27904730/
https://pubmed.ncbi.nlm.nih.gov/27904730/
https://pubmed.ncbi.nlm.nih.gov/27904730/
https://pubmed.ncbi.nlm.nih.gov/16878822/
https://pubmed.ncbi.nlm.nih.gov/16878822/
https://pubmed.ncbi.nlm.nih.gov/16878822/
https://pubmed.ncbi.nlm.nih.gov/15289695/
https://pubmed.ncbi.nlm.nih.gov/15289695/
https://pubmed.ncbi.nlm.nih.gov/16924322/
https://pubmed.ncbi.nlm.nih.gov/16924322/
https://pubmed.ncbi.nlm.nih.gov/16924322/
https://pubmed.ncbi.nlm.nih.gov/16924322/
https://pubmed.ncbi.nlm.nih.gov/20947077/
https://pubmed.ncbi.nlm.nih.gov/20947077/
https://pubmed.ncbi.nlm.nih.gov/20947077/
https://pubmed.ncbi.nlm.nih.gov/9025183/
https://pubmed.ncbi.nlm.nih.gov/9025183/
https://pubmed.ncbi.nlm.nih.gov/9305711/
https://pubmed.ncbi.nlm.nih.gov/9305711/
https://pubmed.ncbi.nlm.nih.gov/9305711/
https://pubmed.ncbi.nlm.nih.gov/3220722/
https://pubmed.ncbi.nlm.nih.gov/3220722/
https://pubmed.ncbi.nlm.nih.gov/15008281/
https://pubmed.ncbi.nlm.nih.gov/15008281/
https://pubmed.ncbi.nlm.nih.gov/35983966/
https://pubmed.ncbi.nlm.nih.gov/35983966/
https://pubmed.ncbi.nlm.nih.gov/35983966/
https://pubmed.ncbi.nlm.nih.gov/35983966/
https://dx.doi.org/10.26717/BJSTR.2023.50.007998

