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“I ONLY HAVE OSTEOPENIA, 
NOT OSTEOPOROSIS”



OSTEOPENIA

• Describes bone that appears less dense on 
radiographs

• T-scores on DXA between -1.0 and -2.5

• >60% of white women age 65 and older are 
osteopenic

• Fracture risk is lower in osteopenic individuals 
than in those with osteoporosis, but the greater 
numbers entail that most fractures occur in 
osteopenic individuals
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OSTEOPENIA

• Siris, et al    Proportion of fractures (>50%) including 
hip fractures greater in group with osteopenia

• Rotterdam    50+% of both vertebral and non-
vertebral fractures occurred in those women with 
osteopenia     60+% in men with osteopenia

• McClung 2024  Interventions targeting only those with 
osteoporotic BMD will have little effect on total 
fracture numbers,as the majority of those who 
fracture will remain untreated

   “The use of BMD alone in determining intervention  
     thresholds is demonstrably problematic”



OSTEOPENIA

Osteopenia is not a meaningful diagnosis 
and a formal calculation of fracture risk 
should be the key element in making 
therapeutic decisions
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DEXA

• Dual Energy Xray 
Absorptiometry -High precision xray that measures bone

mineral density (BMD) and bone loss

-noninvasive

-fast

-low level of radiation (5 uSv)

-Best technique for assessing BMD in post   

menopausal women (WHO)

-Measures and monitors BMD

in gm/cm squared (areal) 
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DEXA Scan Errors

-    Patient Positioning

-    Edges

-    Artifacts  (contrast, pannus, 
hardware, fracture, arthritis)

-    Region of interest
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Screening for Osteoporosis

- Opportunistic screening:  CT  images obtained for other 
    indications but can be used to assess bone status

- Performed using standard PACS software tool
    L1 vertebral body preferred

- Variability in diagnostic numerical values
     
     >150 normal bone
     <100 suggests osteoporosis  (Current Concepts Review 
        2018 <135 indicates risk for osteoporosis)
     <50  hardware failure even with cement augmentation



Screening for Osteoporosis

• Hounsfield Unit (HU)

• Xray attenuation is 
proportional to the 
atomic mass and atom 
density of the tissue 
subject to radiation

• For bone, HU 
proportional to the 
mineral density



Biomechanical Computed Tomography
 Analysis

- CT based diagnostic test  for osteoporosis that measures
    both bone mineral density and bone strength 

- FDA cleared in US as diagnostic test for osteoporosis  
    Does not require confirmation by DXA

- VirtuOst software tool   combines advanced medical image 
    processing, principles of bone biomechanics, and non-linear
    finite element analysis to simulate a typical fracturing event
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Risk of subsequent hip 
and vertebral fractures    
Lorentzon 2024

- Higher in younger patients
- Higher in men than women 
- Higher in those patients with a recent 
fracture (<2yrs)

- Risk of subsequent hip/vertebral fractures 
>wrist fractures  
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Vertebral Fractures

 Most common fractures  
 Insidious
 Progressive
 Often unrecognized
 Associated with   
        deformity, height loss, back pain

Predict future vertebral and non-vertebral 
fractures  (especially multiple  compression 
fractures)



Vertebral Fractures
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JBMR 2024

One-year risk of recurrent fracture in 
women > 65 years of age, based on site of 
initial fracture, from Medicare database of 
377,561 women with first fracture. 
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Diagnoses of Osteoporosis

-   BMD measurement   (T score < or = -2.5)

-   Hip fracture, with or without BMD test

- Clinical vertebral, proximal humerus or pelvis fracture in 
patient with osteopenia

-   Incidental finding of a vertebral fracture on radiographs
   
- FRAX    hip fracture risk 3% of greater or major 

osteoporotic  risk 20% or greater at 10 years
 
Osteoporosis Int 2014  (BHOF, ISCD)



Very High Risk Definition          (AACE Guideline Update 2020)

  T score < or =  -2.5 and fragility fracture

  T score < 3.0 or fracture within 12 months 

  Fracture while on other approved therapy

  Multiple vertebral fractures

  Severe vertebral fracture (>40% loss of vertebral height)

  FRAX   >30% MOF or >4.5% hip fracture

  High fall risk

27







Page 30



Page 31



Page 32



Page 33



Page 34

Preoperative Patients

Osteoporosis is Common and 
Undertreated prior to Total Joint 
Arthroplasty (JBJS 2019)

Up to 25-33% of patients undergoing 
elective TJR surgery meet the NOF 
criteria to receive pharmacologic 
osteoporosis treatment (2022-2023)

10-20% of patients undergoing elective 
spine surgery meet the World Health 
Organization (WHO) bone mineral 
density criteria for osteoporosis   (2022)
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Preoperative Patient Optimization

• 64% of candidates for TKR or THR had 
osteoporosis/osteopenia  (Archives of osteoporosis 2022 
Korea)

• Osteoporosis can increase the risk of periprosthetic fracture 
and revision surgery in total knee arthroplasty  (J Arthroplasty  
2024)

• Patients with osteoporosis are at higher risk for periprosthetic 
femoral fractures and aseptic loosening following total hip 
arthroplasty (Orthopedic clinics of NA 2024)

• Preoperative screening is recommended for high-risk 
osteoporotic patients to minimize risk of complications in total 
hip arthroplasty-  aseptic loosening, subsidence, periprosthetic 
fractures  (Hip Pelvis 2024  Scandinavia)
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Revisiting Cemented Femoral Fixation in Hip 
Arthroplasty

                JBJS  Current Concepts Review 2022

- Higher early revision rates for cementless compared to 
cemented femoral stems are related to a greater risk of 
periprosthetic femoral fracture and early implant loosening 
Seen in elderly patients, most notably women (both 
arthroplasty and hemiarthroplasty)

- Recommend considering cement fixation in patients :  
         >age 70(particularly women)
         Patients with osteoporosis including those with prior 
           fragility fractures 

-   When intraoperative broach stability cannot be obtained
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Periprosthetic femoral fractures

Well-fixed cemented 
stems fracture most 
commonly around the 
area near the tip of the 
prostheses

Uncemented stems have 
a lower load to fracture, 
which can also be 
associated with a lower 
bone mineral density
  



Osteoporosis Complications in Lumbar Surgery

- Pseudarthrosis

- Failure of Instrumentation

- Proximal Junctional Kyphosis (PJK)

- Compression Fracture

- Revision Surgery
  
  Recent retrospective studies 
demonstrate 2-3X complication 
rates in those patients with T scores 
below -1.0  !
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OSTEOPOROSIS TREATMENT OPTIONS
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Bone Volume Enhancement

Denosumab                   +3.5%

Teriparatide                   +8-10%

Abaloparatide                +9-10%

Romosozumab               + 15%

Bisphosphonates            + 0%
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Post Operative Bone Volume

• Fracture      PTH > Zoledronic Acid

• Arthoplasty (Stable Fixation)     Zolendronic Acid

• Poor Implant Fit         PTH

• Spine Fusion with Instrumentation      PTH
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THANK  YOU
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