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Bone metastases are a common complication of 
advanced malignancy; however, presentation of 
below-the-knee metastases, particularly affecting 
the fibula and tibia, are both infrequently 
observed in both the clinical setting and the 
literature, and present a therapeutic challenge to 
patients and physicians alike. Due to the weight-
bearing capacity of bones below-the-knee, the 
disruption of the structural and functional integrity 
of these bones can reduce mobility and thus 
quality of life. Treatment options for these 
patients include surgery, radiotherapy, and/or 
chemotherapy. Candidates for surgery typically 
have affected weight-bearing bones. For patients 
not suitable for surgery, radiotherapy is 
prescribed for pain relief and bone 
remineraliz ation.

vPatients were referred to Sunnybrook Health 
Sciences Center, Odette Cancer Center for 
painful below knee metastases from May 2016 to 
July 2016. 
vOrthopedic surgery was consulted in all cases. 
Two patients underwent surgical fixation followed 
with radiotherapy, while the other two received 
palliative radiotherapy alone.

vTreatment options range from radiotherapy, hormonal therapy, biphosphonates, bone cement and 
surgical intervention
vSurgical fixation is a recommended treatment option for impending or pathologica l fractures for below-
the-knee metastases, as it has shown to improve patient QoL and mobility
vSurgical intervention should take into consideration: metastatic size and location, patients’ overall 
performance status and medical condition. Patients with limited survival (< 3 months) and potential long-
term complications, may not benefit from surgery, such as patient 1
vPalliative radiation therapy has shown to relieve pain in 60% of patients and complete remission in 25% 
of patients opioid use, as well as inconsistent characterization and evaluation of pain in patients
vRadiation therapy has been shown to have the capacity to remineraliz e metastatic lytic lesions in both 
full and partial responders, addition to effective pain relief.
v In our experience, surgery augmented by palliative radiotherapy is an effective treatment option for these 
rare metastases affecting weight bearing bones. Patients not suitable for surgery benefit from palliative 
radiation therapy because of its efficacy in relieving pain and improving mobility.
vA multidiscipl inary approach should continue to be used to optimize therapies in order to improve patient 
QoL.

Conclusion

Objective
Herein, we report four cases in which two female 
and two male patients developed painful below 
knee metastases. 

Surgery and radiation therapy have proved to both be effective 
treatment methods for treating below-the-k nee bone metastases, 
but ultimately depend on the location of the metastases and effect 
on patient mobility. 

1Department of Radiation Oncology, Odette Cancer Centre, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Ontario, 
Canada

2Department of Radiology, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Ontario, Canada

Patient 1 – unknown primary with 
metastases to right knee
CT scans showed 2.5 cm x 2.3 cm soft lytic 
mass in the proximal tibial metaphysis and 
pathological fracture in tibial plateau. Patient 
underwent open reduction internal fixation of 
the tibial plateau fracture and complete 
replacement of the right knee, and 
unfortunately the patient passed away on the 
interim in the ward

Patient 2 – primary breast cancer with 
metastases to bilateral fibulae
X-rays showed pathological oblique fracture 
of the right proximal fibula, and metastatic 
lesions to left tibia and fibula. Patient was 
given radiation therapy of 30 Gy in 10 
fractions for her bilateral lesions to promote 
bone healing and pain palliation, reporting 
good pain relief and improved mobility at 1-
month follow-up

Patient 3 – primary NSCLC with metastases 
to distal tibia epiphysis
MRI revealed soft tissue lesion in right distal 
tibial epiphysis (low T1 signal), and bone scan 
revealed increased uptake in right distal tibia and 
in ribs
Patient was given palliative radiotherapy with 
some pain relief for his right lower leg and ankle 
in 20 Gy of 5 fractions.

Patient 4 – primary urothellial cancer with 
metastases to distal tibia 
X-rays revealed lytic lesions in distal tibial 
diametaphysis with pathological fracture in 
distal tibia and destruction of anterior tibial 
cortex, with CT showing poorly defined 
destructive lesion in this region.
Patient underwent open reduction with 
internal fixation of the left distal tibia, tumor 
excision, and insertion of antibiotic bone 
cement. Surgery was successful and patient 
was given radiation therapy of 20 Gy in 5 
fractions in lower left leg 2-months post-
surgery
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Figure 1 Sagi tta l  CT through the tibia  
on bone window demons trates a lytic  
des truc tiv e lesion in  the prox imal  
pos terior metaphy sis that expands 
the pos terior c ortex  wi th  a pathologic 
frac ture. CT, c omputed tomography

Figure 2 Lateral  pla in  rad iograph view 
of the k nee post to tal  knee 
arthrop las ty  wi th  long stem 
c omponents  demons trates the lytic 
ex pans i le lesion in  the pos terior tibial 
metaphy s is  wi th pathologic fracture 
and a c omponent of heal ing wi th  
s c leros is  o f the pos terior c ortex. 
Anterior s k in  c l ips and soft tis sue 
s wel l ing re lated to  the rec ent surgery

Figure 3 Frontal  p la in  radiograph 
v iew of the right lower leg 
demons trates  d iffuse lytic  lesions  in  
the fibu la  wi th a nondisp lac ed 
frac ture in  the prox imal s haft.

Figure 4 Lateral  pla in  rad iographic  
v iew of the left lower leg 
demons trates  d iffuse ly tic  lesion in 
the tib ia  and fibu la  that cause 
endos teal  sc al lop ing and are at 
inc reas ed ris k for patholog ic  
frac ture.

Figure 5 Coronal  T1 MR image through 
the ank le demonstrates  a low T1 signal  
les ion in  the la tera l  tib ia l  p lafond 
ex tending to the artic ular s urfac e.

Figure 6 Sagi tta l  CT image through 
the tib ia  demons trates a ly tic  
des truc tiv e permeative lesion in  the 
d is ta l  tib ial  diametaphy sis  wi th  
patho log ic fracture of the anterior 
c ortex  and aggres sive e levated 
perios tea l  reaction and subtle  
ex tens ion to  the d is tal  tib ial  articular 
s urfac e.

Figure 7 Frontal  p la in  radiographic 
v iew of the left ank le  after open 
reduc tion and in ternal fixation of the 
d is ta l  tib ia wi th medial  buttres s 
p la te fix ation, tumour ex cision and 
ins ertion of antib io tic bone c ement 
in  the d is tal  tib ial  diametaphys is


