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Learning Objectives

Participants will understand and be able to utilize opportunistic CT 
scans to help evaluate a patient's BMD.

Participants will identify characteristics that may make a fracture 
appropriate for operative versus nonoperative treatment.

Participants will learn strategies for improving fixation in patients 
with osteoporosis when surgery is necessary.



Background

• Osteoporosis is the most 
common metabolic bone 
disease in US adults older than 
50
• Prevalence of low bone mass 

among US adults > 50 was 
43.1% ( 51.5% women and 
33.5% men)

• Untreated, 50% of women and 
20% of men will suffer a fragility 
fracture in their lifetime



Osteoporosis

• 98%
• Barten et al - % of patients over 50 with a new vertebral fracture who don’t 

get standard follow up screening for osteoporosis



Osteoporosis

• 38%
• Within only 2 years this % of these 

patients will suffer another fragility 
fracture



Osteoporosis

• In the osteoporotic spine, the 
weak link in the 
instrumentation construct is 
the implant-bone interface. 
Most instrumentation failures 
involve screw loosening and 
pullout, which may lead to 
failure of fusion or the 
development of recurrent or de 
novo deformity.

Soshi S, Shiba R, Kondo H, Murota K. An experimental study on transpedicular screw fixation in relation to osteoporosis of the lumbar spine. Spine (Phila Pa 1976). 
1991;16(11):1335-1341. doi:10.1097/00007632-199111000-00015



Osteoporosis



DEXA

• Dual Energy Xray Absorptiometry 
(DEXA) suffers from erroneous 
elevation of BMD measurements 
with vertebral compression 
fractures, degenerative joint 
disease and vascular 
calcifications. 

• Some encourage routine addition 
of distal radius DEXA to the usual 
hip and spine, citing increased 
sensitivity of detecting 
osteopenia or osteoporosis



Hounsfield Units

• Dimensionless unit universally 
used in computed tomography 
(CT) scanning to express CT 
numbers in a standardized and 
convenient form. 



Hounsfield Units

• Hounsfield units are obtained 
from a linear transformation of 
the measured attenuation 
coefficients. This 
transformation is based on the 
arbitrarily-assigned densities 
of air and pure water



Hounsfield Units for BMD

• Pickhardt et al at the University 
of Wisconsin evaluated 1867 
patients that had both a CT 
scan and a DXA within 6 
months of one-another over a 
10 year period.  



Hounsfield Units for BMD

• Correlated HUs to DEXA 
measurements in 25 patients 
with a mean age of 71.

• Stratified HUs obtained on 
trauma CT scans in 80 patients 
by age and sex

• Also measured HUs in a 
polyurethane model and then 
measured compressive 
strength

Schreiber JJ, Anderson PA, Rosas HG, Buchholz AL, Au AG. Hounsfield units for assessing bone mineral density and strength: a tool for osteoporosis management. J Bone Joint Surg 
Am. 2011 Jun 1;93(11):1057-63. doi: 10.2106/JBJS.J.00160. PMID: 21655899.



Hounsfield Units for 
BMD

• HUs measured from L1-L4 correlated 
with T score



Hounsfield Units for BMD:
Subsidence 

Retrospective review of patients that 
underwent L4-5 TLIF and unilateral 
pedicle screw fixation

18 patients with cage subsidence were 
age and sex matched to 18 other 
patients that underwent L4-5 TLIF

Average HU values were significantly 
lower in patients with cage subsidence 
than controls (112.4 vs 140.2)

Mi, Jie MS; Li, Kang PhD; Zhao, Xin PhD; Zhao, Chang-Qing PhD; Li, Hua PhD; Zhao, Jie PhD Vertebral Body Hounsfield Units are Associated With Cage Subsidence After Transforaminal 
Lumbar Interbody Fusion With Unilateral Pedicle Screw Fixation, Clinical Spine Surgery: October 2017 - Volume 30 - Issue 8 - p E1130-E1136



• Patients treated with teriparatide had a 
91% successful fusion rate compared 
to just 76% in the control group



Measuring HUS at OHSU



• Still lacking data, particularly 
for the lower extremities

Gausden, Elizabeth B. MD1,a; Nwachukwu, Benedict U. MD, MBA1; Schreiber, Joseph J. MD2; Lorich, Dean G. MD1,3; Lane, Joseph M. MD1,3 Opportunistic Use of CT Imaging 
for Osteoporosis Screening and Bone Density Assessment, The Journal of Bone and Joint Surgery: September 20, 2017 - Volume 99 - Issue 18 - p 1580-1590 doi: 
10.2106/JBJS.16.00749
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Hip and Knee Arthroplasty



Osteoporotic Compression Fractures

Conservative Treatment:
• Analgesics: Acetaminophen, NSAIDs, 

opioids (short-term)

• Calcitonin: May help with acute pain

• Bracing: Thoracolumbar orthosis for 
support

• Physical Therapy: Gradual 
mobilization

• Activity Modification: Limited bed 
rest, avoid heavy lifting

• AAOS (American Academy of Orthopaedic 
Surgeons):

Recommendation: Calcitonin may be used 
for up to 4 weeks in patients with acute 
symptomatic OVCFs who are neurologically 
intact.
Strength of Recommendation: Moderate
Rationale: Based on evidence of short-term pain 
relief



Kyphoplasty
• Persistent Pain:

• Moderate to severe pain unresponsive to conservative therapy (e.g., 
analgesics, bracing, physical therapy) for at least 2–3 weeks.

• Radiographic Confirmation:

• Evidence of acute or subacute vertebral compression fracture on 
MRI (e.g., bone marrow edema) or bone scan.

• Fracture should be less than 3 months old for optimal outcomes.

• Functional Impairment:

• Significant limitation in mobility or activities of daily living due to pain.

• Progressive Vertebral Collapse:

• Imaging shows worsening vertebral height loss or kyphotic deformity.

• Failure of Conservative Management:
• No improvement with non-surgical treatment over a reasonable trial 

period.



Kyphoplasty

• Study Size: 2.4 million patients
• Intervention: Vertebral 

augmentation (kyphoplasty or 
vertebroplasty) vs. non-operative 
management

• Results:
• 18% reduction in overall mortality 

risk with vertebral augmentation
• Hazard Ratio (HR): 0.82 (95% CI: 

0.78–0.85)
• 71% reduction in short-term 

mortality (within weeks to months 
post-fracture)

• HR: 0.29 (95% CI: 0.26–0.32)



Stable vs Unstable



Stable vs 
Unstable



Cement Augmentation
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