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ABSTRACT 

Introduction: Common technical errors in dual-energy X-ray absorptiometry (DXA) exams 

may compromise diagnostic accuracy. This study aims to analyze the frequency and types of 

those errors in DXA scans performed in a referral center. 

Material and methods: This cross-sectional study evaluated 100 DXA exams performed at 

multiple radiology clinics and analyzed at the General Outpatient Clinic of the Medical 

Residency Program in Endocrinology and Metabolism at Alcides Carneiro University Hospital 

(HUAC), in Campina Grande. Exams were assessed for technical errors, including improper 

positioning, vertebral exclusion, and inaccurate region of interest (ROI) definition. Patient 

demographic data (age, sex, body mass index) were also collected. Descriptive statistics were 

used to summarize patient characteristics and the frequency of errors. 

Results: The study population had a mean age of 65.6 years (± 10 years), with a predominance 

of female patients (95%). The mean BMI was 26.4 kg/m² (±4.8 kg/m²). Regarding ethnicity, 

91% of the sample identified as white. A total of 76% of exams presented at least one technical 

error, with the most common being osteophyte presence (64%), inadequate femoral rotation 

(45%), and incorrect ROI (35%). Only 24% of the exams were free of errors.  

Conclusions: These findings highlight the need for systematic training and strict adherence to 

imaging protocols to improve diagnostic accuracy and patient outcomes. 

© 2025 The Authors. Published by Iberoamerican Journal of Medicine. This is an open access article under 

the CC BY license (http://creativecommons. org/licenses/by/4.0/).  
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RESUMEN 

Introducción: Los errores técnicos frecuentes en las exploraciones de absorciometría dual 

de rayos X (DXA) pueden comprometer la precisión diagnóstica. Este estudio tiene como 

objetivo analizar dichos errores en una unidad de referencia. 
Material y métodos: Se trata de un estudio transversal que evaluó 100 exploraciones de 

DXA realizadas en diversas clínicas de radiología y analizadas en el Ambulatorio General 

del Programa de Residencia Médica en Endocrinología y Metabolismo del Hospital 

Universitario Alcides Carneiro (HUAC), en Campina Grande. Se examinaron los errores 

técnicos, incluidos el posicionamiento inadecuado, la exclusión vertebral y la definición 

incorrecta de la región de interés (ROI). También se recopilaron datos demográficos de 

los pacientes (edad, sexo e índice de masa corporal). Se utilizaron estadísticas descriptivas 

para resumir las características de los pacientes y la frecuencia de errores. 

Resultados: La población del estudio presentó una edad media de 65,6 años (±10 años), 

con predominio de mujeres (95%). El IMC medio fue de 26,4 kg/m² (±4,8 kg/m²). En 

cuanto a la etnicidad, el 91% de la muestra se identificó como blanca. El 76% de los 

exámenes presentó al menos un error técnico, siendo los más frecuentes la presencia de 

osteofitos (64%), la rotación femoral inadecuada (45%) y la delimitación incorrecta de la 

ROI (35%). Solo el 24% de las exploraciones estuvieron libres de errores. 

Conclusiones: Estos hallazgos subrayan la necesidad de formación sistemática y del 

cumplimiento riguroso de los protocolos de imagen para mejorar la precisión diagnóstica 

y los resultados en los pacientes. 

© 2025 Los Autores. Publicado por Iberoamerican Journal of Medicine. Éste es un artículo en acceso abierto 

bajo licencia CC BY (http://creativecommons. org/licenses/by/4.0/).  
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examinations: insights from a cross-sectional study in Northeastern Brazil. Iberoam J Med. 2025;7(4):108-112. doi: 

10.53986/ibjm.2025.0024. 
 

1. INTRODUCTION 

Osteoporosis is a metabolic bone disease characterized by 

decreased bone strength, predisposing individuals to 

fractures, even from low-impact events such as falls from 

standing height [1]. The most common fracture sites include 

the distal radius, vertebrae, and proximal femur, with 

particularly severe consequences among older adults due to 

the associated morbidity and mortality [2]. Early detection 

and effective management are critical to mitigating the 

disease’s clinical burden. 

Dual-energy X-ray absorptiometry (DXA) is the gold 

standard for diagnosing osteoporosis, providing quantitative 

measures such as bone mineral density (BMD), T-scores, 

and Z-scores, which guide clinical decisions [3]. However, 

DXA results can be significantly compromised by technical 

errors during image acquisition and processing [4]. 

Improper patient positioning, failure to exclude bone 

artifacts (e.g., osteophytes or prosthetic implants), and 

incorrect vertebral selection can result in misinterpretation 

of BMD values, leading to either overestimation or 

underestimation of bone loss [5]. 

These technical errors are often linked to the operator-

dependent nature of DXA and highlight the importance of 

consistent image acquisition protocols and operator training 

[6]. Incorrect diagnoses may delay treatment initiation or 

lead to unnecessary therapeutic interventions, potentially 

increasing healthcare costs and patient burden [7]. 

Furthermore, DXA plays a crucial role in monitoring 

treatment responses, underscoring the need for precision at 

the initial diagnosis. 

This study aims to evaluate the profile and prevalence of 

technical errors in DXA exams conducted at a referral 

hospital. By identifying common pitfalls, we aim to propose 

recommendations for minimizing diagnostic errors and 

optimizing the clinical management of osteoporosis. 

 

2. MATERIAL AND METHODS 

2.1.1. STUDY DESIGN AND SETTING 

This study was designed as a cross-sectional, observational, 
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and descriptive analysis conducted at Alcides Carneiro 

University Hospital (HUAC), a referral institution in 

endocrinology and metabolism located in Paraíba, Brazil. 

The hospital is affiliated with the Federal University of 

Campina Grande (UFCG) and provides specialized 

outpatient care for patients undergoing routine clinical 

exams in the Medical Residency Program. The bone 

densitometry exams were performed at various radiology 

clinics throughout the city and were independently 

reanalyzed by an endocrinologist with over ten years of 

experience in bone metabolism and densitometry 

interpretation, formally trained according to the 

International Society for Clinical Densitometry (ISCD) 

standards. 

2.1.2. STUDY POPULATION 

The study included patients over the age of 18 who 

underwent DXA exams at the General Outpatient Clinic 

between June 2024 and November 2024. The sampling was 

non-probabilistic and based on convenience, comprising 

patients who provided informed consent. 

2.1.3. ELIGIBILITY CRITERIA 

Inclusion criteria: Patients aged 18 years or older, with DXA 

exams performed as part of routine clinical care, and who 

signed the informed consent form. 

Exclusion criteria: Patients under the age of 18, DXA exams 

for whole-body composition assessment, and exams missing 

critical clinical or demographic information. 

2.1.4. DATA COLLECTION AND PROCEDURES 

Demographic and clinical data were collected, including 

age, sex, weight, and body mass index (BMI). The DXA 

exams were evaluated for technical errors, such as improper 

patient positioning, inadequate region of interest (ROI) 

selection, and failure to exclude artifacts. Images were 

analyzed using standardized protocols to identify technical 

and diagnostic inconsistencies [8]. 

2.1.5. STATISTICAL ANALYSIS 

Descriptive statistics were used to summarize the 

demographic characteristics of the study population and the 

frequency of technical errors. Categorical variables were 

presented as frequencies and percentages, while continuous 

variables were described using means and standard 

deviations. All analyses were performed using SPSS 

software, version 25.0 (IBM Corp., Armonk, NY, USA). 

2.1.6. ETHICAL CONSIDERATIONS 

The study was conducted in accordance with the ethical 

principles outlined in the Brazilian National Health Council 

Resolution No. 466/2012. Approval was obtained from the 

HUAC Ethics Committee under number: 

79465024.5.0000.5182. All participants provided informed 

consent prior to enrollment. 

 

3. RESULTS 

3.1.1. DEMOGRAPHIC CHARACTERISTICS 

100 patients underwent DXA exams, with a mean age of 

65.6 ± 10 years. The majority of participants were female 

(95%) and of white ethnicity (91%). The average body 

weight was 62 ± 12.4 kg, and the mean body mass index 

(BMI) was 26.4 ± 4.8 kg/m². 

3.1.2. PREVALENCE OF TECHNICAL ERRORS 

Among the 100 DXA exams evaluated, 76% exhibited at 

least one technical error. Of these, the most common error 

was the presence of osteophytes, identified in 64% of exams 

followed by inadequate femoral rotation (45%) and 

incorrect ROI (35%). Incorrect vertebral cataloging was the 

least frequent error (16%). It is noteworthy that no artifacts 

were observed in the analyzed exams. Only 24% of exams 

were free of any technical errors. 

 

3.1.3. DISCREPANCIES IN OSTEOPOROTIC DIAGNOSIS 

The initial reports diagnosed 34% of patients with 

osteoporosis, 44% with osteopenia, and 22% with normal 

bone mass. However, when analyzing only the exams 

containing any type of error, the rate of normal diagnoses 

increases, while the rates of osteopenia and osteoporosis 

Figure 1: Comparison of dual-energy X-ray absorptiometry 

diagnoses distribution between all exams and those with technical 

errors. 
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decrease. Figure 1 represents those values. 

 

4. DISCUSSION 

The demographic profile of the patients in this study aligns 

with known osteoporosis risk factors, reinforcing the need 

for precise DXA assessments. The mean age of 65.6 years 

and the predominance of female patients reflect the well-

established higher prevalence of osteoporosis in 

postmenopausal women due to hormonal changes affecting 

bone density [9]. Additionally, the mean BMI of 26.4 kg/m² 

suggests that many patients fall within the overweight range, 

which can influence DXA accuracy, as higher soft tissue 

composition may lead to overestimated bone mineral 

density values [10]. Ethnicity is another critical variable, as 

91% of the sample identified as white, a group with 

generally lower bone mass compared to individuals of 

African descent, who tend to have higher peak bone density 

[11]. 

Additionally, this work still reveals a high prevalence of 

technical errors in DXA exams, with significant 

implications for the diagnosis and management of 

osteoporosis. The most frequent error observed was the 

presence of osteophytes, affecting 64% of the exams. 

Osteophytes can falsely elevate BMD readings, leading to 

the underdiagnosis of osteoporosis and inappropriate 

clinical management [7]. Studies have shown that 

undetected osteophytes can obscure the severity of bone 

loss, potentially delaying the initiation of preventive 

therapies for fractures [12]. 

Another frequent issue was inadequate femoral rotation, 

present in 45% of cases, which led to the inclusion of the 

lesser trochanter in the image, thereby falsely elevating 

BMD measurements [13]. Errors in the selection and 

exclusion of vertebrae were identified in 24% of cases. 

Improper exclusion of abnormal vertebrae, as highlighted in 

the literature, can result in inaccurate diagnoses of 

osteopenia or osteoporosis, depending on the affected 

vertebrae [13, 14]. Additionally, incorrect vertebral 

cataloging, observed in 16% of exams, can further distort 

diagnostic outcomes, particularly when L1 is misidentified 

or confused with T12 [15]. 

The presence of scoliosis, noted in 20% of cases, represents 

another critical diagnostic challenge. Scoliosis alters spinal 

curvature and bone density measurements, increasing the 

likelihood of false-negative or false-positive results, as 

previously documented in clinical studies [16, 17]. 

Furthermore, incorrect ROI selection, affecting 20% of the 

exams, underscores the importance of proper operator 

training and adherence to standardized imaging protocols 

[18]. 

Comparisons with international studies provide valuable 

context. For instance, the error rate in vertebral cataloging 

in this study (16%) was lower than the 38% reported in 

Ecuador [19] but similar to findings from Turkey, where 

error rates ranged from 10.5% to 65.5% depending on the 

institution [20]. This variability highlights the critical role of 

institutional protocols and operator experience in 

minimizing technical errors [6]. 

Errors in DXA scans can lead to significant 

misclassification, particularly underestimating osteoporosis 

diagnoses. In the analyzed data, exams with technical errors 

showed an increased rate of normal diagnoses and reduced 

rates of osteopenia and osteoporosis, highlighting the risk of 

false-negative results. Similar findings have been reported, 

with studies indicating that technical errors in DXA occur 

frequently and can result in misdiagnoses, potentially 

delaying appropriate treatment [21]. These inaccuracies 

underscore the importance of rigorous quality control and 

standardized protocols to ensure accurate bone density 

assessment, in this context secondary reviews improve 

diagnostic sensitivity by addressing errors in image 

acquisition and interpretation[17]. 

This study is limited by its non-probabilistic sampling, 

which restricts the generalization of findings. Additionally, 

the single-researcher analysis may have introduced observer 

bias, despite adherence to protocols. Future research should 

involve larger, multicenter samples and automated quality 

control to minimize bias and improve reliability. 
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