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Introduction
Critical illness is characterised by a rapid and profound metabolic response, driving early skeletal muscle loss and exposing underlying vulnerability in patients admitted to the intensive care unit (ICU) [1]. Over the past decade, muscle mass has emerged as a key determinant of outcomes, yet its routine assessment remains challenging at the bedside, often limited by feasibility, safety, and accessibility constraints. In this context, ultrasound has gained increasing attention as a non-invasive, reproducible, and readily available tool to quantify muscle mass in real time.
In a prospective cohort study of 400 critically ill patients, Burgel et al. [2] demonstrate that lower quadriceps muscle mass assessed within the first 24 h of ICU admission − whether measured as crude quadriceps muscle thickness (QMT), adjusted indices such as the Sonographic Thigh Adjustment Ratio (STAR), or estimated quadriceps muscle volume (QMV) − is independently associated with ICU mortality, but not with prolonged length of stay. Notably, more complex, body composition-adjusted metrics did not outperform the simple measurement of QMT, reinforcing the clinical value of a pragmatic, bedside- accessible approach.
These findings add to a growing body of evidence suggesting that skeletal muscle mass at ICU admission is not merely a consequence of acute illness but a key baseline determinant of outcomes [3]. Studies using computed tomography have demonstrated that reduced muscle mass on admission is independently associated with mortality and disability [4], further supporting the concept that muscle health represents a critical, yet under-recognised, component of physiological reserve in critically ill patients.
Beyond confirming the prognostic significance of muscle mass at ICU admission, the study of Burgel et al [2] invites a more fundamental reflection on timing. If a single, early and pragmatic measurement of quadriceps thickness already captures a patient’s physiological reserve and risk of death, it raises an essential question: are we assessing muscle 
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mass too late in the trajectory of critical illness?
This finding supports a paradigm shift toward anticipatory assessment across the peri-ICU pathway (Fig. 1). If QMT at ICU admission already captures a patient’s vulnerability, there is a strong rationale for moving this assessment upstream, particularly in patients for whom ICU admission is planned. In elective pathways, pre-admission quadriceps assessment could help identify individuals with limited physiological reserve who are at increased risk of adverse outcomes, not only mortality, but also poor functional recovery [5].
First, such an approach could meaningfully inform shared decision- making. In increasingly complex and ageing surgical populations, decisions are rarely binary and require a multidisciplinary perspective involving surgeons, anaesthesiologists, intensivists, physiotherapists, dieticians, and geriatricians. In this context, QMT could provide an objective, bedside-accessible marker of physiological reserve to complement clinical judgement. Beyond professional discussions, it may also facilitate patient-centred decision-making by making vulnerability more tangible and measurable. This could support more nuanced conversations about expected benefits, risks, and postoperative trajectories. In selected high-risk situations, it might also contribute to reconsideration of the surgical indication or to anticipating limitations of care in the event of complications [6].
Second, pre-admission muscle assessment could serve as a trigger for structured prehabilitation pathways [7]. Identifying reduced muscle reserve before ICU exposure opens a window of opportunity to implement targeted, multidimensional interventions combining physical training, nutritional optimisation, and functional conditioning [8,9]. Such strategies are increasingly feasible, even in cardiac surgery pathways, yet remain inconsistently applied. Simple, pragmatic tools, such as patient-completed screening instruments or (perhaps) ultrasound- derived muscle assessment, may support risk stratification for prehabilitation services [10]. While it remains unclear whether muscle mass itself represents a readily modifiable therapeutic target within the short timeframes available in most perioperative pathways [11], cohort 
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Fig. 1. Muscle ultrasound as a longitudinal “stethoscope of the muscle” across the peri-critical care pathway. This figure illustrates the potential integration of muscle ultrasound with a comprehensive assessment of physical function and activity throughout the entire patient trajectory, from the pre-ICU phase to post-ICU recovery. In contrast to traditional pathways, where muscle health and function is rarely assessed or incorporated into decision-making, muscle ultrasound enables a dynamic, bedside evaluation of physiological reserve. In the pre-ICU and perioperative setting, it may support risk stratification, inform admission decisions, and guide anticipatory strategies such as prehabilitation. During ICU stay, serial assessments combined with functional performance can help monitor muscle wasting to tailor interventions to prevent ICU-acquired weakness (ICU-AW) including tailoring of early mobilisation, and to refine prognostic evaluation. In the post-ICU phase, repeated assessments may contribute to tracking recovery trajectories and individualising rehabilitation strategies. Across these phases, muscle ultrasound emerges as a unifying tool to support clinical decision-making and personalise care pathways, shifting from a reactive to a proactive, function-centred approach to critical illness.

studies suggests that improvements in functional capacity can occur in the absence of measurable increases in muscle mass [12], reinforcing the importance of targeting the underlying drivers of low muscle mass [13]. In this context, muscle assessment may be most valuable as a signal for intervention, with strategies tailored to the underlying mechanisms of reduced reserve (e.g., sedentary behaviour, inflammation, reduced intake) to enhance functional capacity and physiological reserve, ultimately improving surgical outcomes.
Beyond the ICU, one may also anticipate a role for muscle ultrasound later in the care trajectory, particularly to guide rehabilitation strategies and refine long-term functional prognostication. Continuous ultrasound assessment, with quantitative and qualitative assessment throughout the ICU stay and the post-ICU trajectory, could guide prevention of ICU- acquired weakness through targeted early mobilisation [1]. Its combination with a comprehensive tool for physical function and activity, for example the Chelsea Critical Care Physical Assessment tool (CPAx), could help to individually target rehabilitation and facilitate interprofessional goal-setting [14]. This extended application of ultrasound remains largely unexplored, and substantial research is still needed to define its clinical relevance, optimal timing, and integration into post- ICU care pathways.
In this perspective, muscle ultrasound through simple measures such as QMT, could evolve into a true “stethoscope of the muscle”, providing a repeatable and clinically meaningful signal across the entire peri-ICU pathway. As a pragmatic tool, it offers a unique opportunity to stratify patients through early identification of vulnerability, potentially informing admission decisions and guiding prehabilitation when ICU exposure is anticipated. In addition, it could support monitoring during and after critical illness, fostering continuity between preoperative optimisation and ICU-based strategies, including early mobilisation [15], nutritional support, and functional training. Hence, QMT, combined with functional assessment, may serve as a unifying marker across phases of care from pre-, intra-, to post-ICU (Fig. 1), anchoring clinical decision-making in a dynamic assessment of physiological reserve and the potential for recovery, ultimately promoting a more proactive and function-centred approach to critical illness.
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