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Preventing debilitating osteoporotic fractures remains a significant clinical priority, with current guidelines 

recommending dedicated bone mineral density (BMD) testing via DXA for women aged 65 and older and 

men aged 70 and older. However, the logistical challenges of DXA scans have spurred interest in leveraging 

readily available cranial CT scans for opportunistic osteoporosis screening. This approach, utilizing Hounsfield 

units (HU) extracted from existing scans, aims to expand screening coverage, though its validation and 

methodological rigor warrant careful scrutiny.

K E Y  TA K E AWAY S

º The Pivot: Opportunistic osteoporosis screening using Hounsfield units from existing cranial CT scans is 

an attractive concept for expanding screening coverage beyond traditional DXA scans.

º The Data: Not applicable; the article critiques the methodology and limitations of the original study without 

providing specific numerical data from the study itself.

º The Action: Clinicians should continue to adhere to established osteoporosis screening guidelines, such 

as those from the National Osteoporosis Foundation, until further robust, prospective research validates 

the use of cranial CT-derived Hounsfield units for fracture risk prediction.

Background
The push for osteoporosis screening is intensifying, driven by the desire to prevent debilitating fractures. Current 

guidelines, such as those from the National Osteoporosis Foundation (NOF), recommend bone mineral density (BMD) 

testing using dual-energy X-ray absorptiometry (DXA) for women aged 65 and older and men aged 70 and older, as well 

as for younger individuals with specific risk factors.1 However, DXA scans require dedicated equipment and personnel, 

creating logistical hurdles, especially in resource-limited settings.

The idea of leveraging existing CT scans, often performed for other clinical indications, for opportunistic osteoporosis 

screening is thus attractive. Cranial CT scans, readily available in many emergency departments and radiology suites, 

could potentially provide valuable information about bone density.1 The Hounsfield unit (HU), a quantitative measure 

of radiodensity, can be extracted from these scans and correlated with BMD.1,2 The original study explored this concept 

across multiple centers, aiming to establish a reliable threshold for predicting major osteoporotic fractures.2

This approach, if validated, could significantly expand screening coverage, particularly among individuals who might 
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not otherwise undergo DXA testing. However, the devil is always in the details, particularly concerning methodological 

rigor and potential biases.

Authors' Response
The authors of the original study addressed several key criticisms in their response. A primary concern raised by the letter 

to the editor was the potential for confounding variables to influence the relationship between cranial CT-derived HU 

and fracture risk. Specifically, the critics questioned whether factors such as age, sex, and comorbidities were adequately 

controlled for in the analysis.2

The authors countered by stating that they had indeed adjusted for these variables in their statistical models. However, 

the extent and nature of these adjustments remain somewhat unclear. For instance, while they mention adjusting for age, 

it's not specified whether this was done using linear or non-linear terms, which could significantly impact the results, 

especially given the complex relationship between age and bone density.

Another point of contention was the generalizability of the findings. The study population may not be representative of 

the broader population at risk for osteoporosis.2 The authors acknowledged this limitation to some degree, emphasizing 

the need for further research in diverse populations.

The response also touched upon the issue of reproducibility. The critics questioned whether the HU measurements 

obtained from different CT scanners and protocols were comparable. The authors defended their methodology by 

highlighting the use of standardized protocols and quality control measures across participating centers. Yet, inter-scanner 

variability remains a potential source of bias that warrants further investigation.

Limitations
Despite the authors' attempts to address the criticisms, several limitations remain. First, the retrospective design of the 

study introduces the possibility of selection bias.2 Patients undergoing cranial CT scans may differ systematically from 

those who do not, potentially skewing the results. A prospective study design would be more robust, but also more 

resource-intensive.

Second, the sample size, while multi-center, may still be insufficient to detect subtle but clinically significant 

associations.2 Furthermore, the reliance on cranial CT scans, rather than dedicated BMD measurements, introduces 

inherent inaccuracies.1,2 Cranial bone density may not perfectly reflect bone density at other skeletal sites, such as the 

hip or spine, which are more commonly associated with osteoporotic fractures.1,2

Third, the study's reliance on Hounsfield units as a surrogate marker for BMD raises concerns about measurement 

error and calibration issues.1,2 While the authors mention using standardized protocols, the potential for inter-scanner 

variability cannot be completely eliminated. Furthermore, the relationship between HU and BMD may vary depending 

on the specific CT scanner and reconstruction algorithm used.
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Finally, and perhaps most importantly, the study does not address the cost-effectiveness of opportunistic osteoporosis 

screening using cranial CT scans. While the approach may be convenient and readily accessible, the added cost of 

analyzing CT images for bone density, as well as the potential for false-positive results leading to unnecessary further 

testing, must be carefully considered. Who, ultimately, will pay for this? The current DRG reimbursement models do 

not account for it.

Clinical Implications
The allure of using existing cranial CT scans for osteoporosis screening lies in its potential to reach a broader population 

at risk. However, before this approach can be widely adopted, several practical considerations must be addressed.

First, clear protocols and guidelines are needed to ensure standardized HU measurements and interpretation across 

different radiology departments. This would require training radiologists and technologists in the proper techniques for 

extracting and analyzing bone density data from CT images.

Second, appropriate referral pathways must be established to ensure that patients identified as being at high risk for 

osteoporosis are promptly referred for further evaluation and treatment. This would involve coordinating care between 

radiologists, primary care physicians, and specialists such as endocrinologists or rheumatologists.

Third, the economic implications of implementing opportunistic osteoporosis screening using cranial CT scans must be 

carefully evaluated. This would require assessing the cost of analyzing CT images, the potential savings from preventing 

fractures, and the impact on healthcare resource utilization.

CLINICAL IMPLICATIONS

The concept of opportunistic osteoporosis screening using existing CT scans, particularly cranial CTs, is 

undeniably appealing. However, this study's findings, while intriguing, do not yet provide sufficient evidence for 

widespread clinical adoption. The methodological limitations, including the retrospective design and potential 

for selection bias, mean we cannot confidently recommend altering current screening protocols based on this 

data. Clinicians should continue to adhere to established guidelines from bodies like the National Osteoporosis 

Foundation (NOF) and the European guidance for osteoporosis management, which recommend DXA for 

at-risk populations.

For industry, particularly CT scanner manufacturers and software developers, this research highlights a 

potential avenue for innovation. Developing validated, standardized software that can reliably extract and 

interpret Hounsfield units from routine CT scans for bone density assessment could be a game-changer. 

However, this requires rigorous prospective studies across diverse populations, comparing HU measurements 

directly with DXA results and fracture outcomes. Without this robust validation, integrating such features into 

clinical practice would be premature and potentially misleading.

Patients stand to benefit significantly from a more accessible and less burdensome screening process. 

Imagine a world where a CT scan for a headache also flags an increased risk of osteoporosis, prompting early 
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intervention. This study offers a glimpse into that future. However, until the evidence is far more conclusive, 

patients should understand that opportunistic screening via cranial CT is still an investigational approach. 

They should discuss their individual risk factors with their healthcare providers and pursue recommended 

DXA screening when indicated.

The road to integrating novel screening methods into clinical practice is long and demands robust evidence. 

While this study sparks important discussion, it primarily serves as a call for more rigorous research. We need 

larger, prospective, multi-center trials with diverse patient cohorts to determine the true utility and accuracy 

of cranial CT-derived Hounsfield units in predicting major osteoporotic fractures. Only then can we consider 

revising established guidelines for osteoporosis screening.
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