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ABSTRACT 

Background: Chronic Venous Insufficiency (CVI) is a common condition, and its complications—including ulceration and 

significant morbidity—are often preventable with accurate early diagnosis. Duplex ultrasonography is the diagnostic standard, 

but measurements taken in the supine position underestimate venous diameters due to reduced hydrostatic pressure, limiting 

diagnostic precision and potentially delaying intervention. 

Materials and Methods: This review synthesizes evidence from clinical studies comparing Great Saphenous Vein (GSV) and 

Small Saphenous Vein (SSV) diameters measured in supine versus standing positions. It examines the correlation between 

posture-specific measurements, CEAP clinical classification, and pathological reflux, highlighting the value of upright imaging 

in refining diagnostic thresholds and guiding treatment planning. 

Conclusion: Standing-position measurements yield significantly larger venous diameters (19–24% increase) and correlate more 

strongly with clinical severity than supine measurements. Adopting posture-adjusted cutoffs (e.g., 5.88 mm for GSV, 5.29 mm 

for SSV) improves detection of patients at high risk for disease progression. Standardizing standing duplex ultrasonography is 

crucial for accurate diagnosis, timely intervention, and minimizing morbidity from advanced varicose vein complications. 
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INTRODUCTION 

Chronic Venous Disease (CVD) is a major global health burden. Its most severe manifestation, Chronic Venous Insufficiency 

(CVI), causes substantial morbidity through complications such as intractable edema, skin hyperpigmentation, 

lipodermatosclerosis, and venous ulceration (1). Progression to these debilitating stages often reflects delayed intervention, 

frequently due to diagnostic imprecision.  

The CEAP (Clinical, Etiological, Anatomical, Pathophysiological) classification provides a standardized staging framework, yet 

linking these clinical stages to objective, hemodynamically relevant anatomical parameters remains a challenge (2). Duplex 

ultrasonography is the gold standard for evaluating venous reflux and morphology. Conventional protocols, however, primarily 

rely on supine imaging, which underestimates venous diameter and fails to replicate the ambulatory venous hypertension central 

to CVI pathophysiology (3). This may delay referral, result in inappropriate conservative management, and compromise 

procedural planning, increasing long-term morbidity risk (4). 

Posture-specific venous diameter measurement, particularly in the standing position, addresses this gap by capturing hydrostatic 

pressure effects on saphenous veins. Veins below heart level dilate and exhibit reflux under upright conditions, reflecting 

physiologic stresses relevant to clinical symptoms. Correlating upright measurements with CEAP classification improves 

identification of at-risk patients, facilitating early intervention before irreversible tissue damage occurs (5). 

This review evaluates clinical evidence comparing GSV and SSV diameters in supine versus standing positions, emphasizing the 

impact on diagnostic accuracy, clinical staging, and intervention planning. It advocates for routine adoption of posture-specific 

measurements to improve patient outcomes and reduce morbidity associated with progressive CVI. 

MATERIALS AND METHODS 

This review synthesized findings from clinical studies comparing GSV and SSV diameters measured in supine versus standing 

positions. It examined correlations between posture-specific measurements, CEAP clinical classification, and pathological reflux. 

Emphasis was placed on how upright imaging refines diagnostic thresholds and informs treatment planning to prevent disease 

progression and complications.   
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DISCUSSION 

Optimizing CVI management relies on accurate diagnosis and patient-specific treatment planning. Posture-specific duplex 

ultrasonography plays a pivotal role in achieving this. 

Venous diameters increase significantly under hydrostatic pressure when upright, with postural diameter changes (PDC) in 

saphenous trunks ranging from 19–24% from supine to standing (6). Supine imaging underestimates functional venous 

dimensions, similar to assessing pulmonary function at rest without deep inspiration. Upright measurements reflect physiologic 

venous pressures and reveal otherwise hidden pathologies. 

Posture-adjusted thresholds improve diagnostic precision. For GSV, a standing cutoff of 5.88 mm (sensitivity 91.4%, specificity 

81.8%) outperforms supine thresholds (7). For SSV, 5.29 mm is optimal in standing position. Misalignment between threshold 

and measurement posture can lead to misclassification, inappropriate conservative management, or incorrect procedural planning. 

Posture-specific thresholds ensure that patients with significant reflux are correctly identified and treated promptly. 

Standing measurements correlate strongly with CEAP classifications, particularly advanced stages (C4–C6). PDC reduction in 

advanced disease indicates reduced venous wall compliance (16% in C4–C6 vs. 23% in C0–C1) (6). Combining diameter 

assessment with clinical severity scores like VCSS provides a comprehensive risk profile, enabling prioritization of interventions 

for patients likely to develop complications (8). 

Pre-procedural characterization of vein diameter guides energy selection for endovenous ablation or sclerosant dosing. A vein 

measuring 4.5 mm supine may measure 6.0 mm standing, affecting procedural planning. Accurate sizing reduces recurrence, 

optimizes technical success, and minimizes morbidity and healthcare costs (9–11). 

Integrating posture-specific measurements into routine duplex protocols allows timely identification of patients requiring 

intervention, more precise procedural planning, and reduced progression to ulceration or chronic morbidity (12). Guidelines 

should incorporate standing-position assessment as best practice for CVI evaluation. 

CONCLUSION 

Evidence strongly supports standardizing standing-position duplex ultrasonography for CVI evaluation. This approach captures 

hemodynamically relevant venous dimensions missed by supine imaging. Standing measurements demonstrate larger diameters, 

correlate more closely with disease severity, and enable refined diagnostic thresholds that improve patient selection for 

intervention. 

Accurate characterization of GSV and SSV diameters in functional positions facilitates targeted procedural planning, optimizing 

energy delivery in endovenous ablation or sclerosant dosing. This precision enhances technical success, reduces recurrence, and 

minimizes morbidity from advanced varicose vein complications. Integrating standing measurements with CEAP staging and 

VCSS provides a robust framework for monitoring disease progression and tailoring interventions to individual risk. 

Adopting posture-specific measurements represents a simple yet paradigm-shifting modification in duplex ultrasonography 

protocols, bridging the gap between anatomical imaging and hemodynamic reality. Widespread implementation can significantly 

improve diagnostic accuracy, treatment efficacy, and long-term patient outcomes in CVI. 
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