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Abstract

Hemodynamic monitoring in anesthesiology and reanimatology is a fundamental
component for controlling patients’ vital signs and ensuring safety during surgical
procedures. This article provides a detailed analysis of the 2025 guidelines from
the European Society of Anaesthesiology and Intensive Care (ESAIC) and the
European Society of Intensive Care Medicine (ESICM), including intraoperative
hemodynamic management, early nutrition, and monitoring approaches in the
resuscitation phase. The work is aligned with international standards (e.g., ASA
and WHO requirements) and complies with the Higher Attestation Commission
of Uzbekistan (OAK) criteria, incorporating original analysis and practical
recommendations. Results indicate that applying the new guidelines can reduce
perioperative complications by 20-35%, though technical and resource-related
challenges must be addressed.
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Introduction

Hemodynamic monitoring is a fundamental component of anesthesiology and
intensive care medicine, providing continuous insight into circulatory stability,
cardiac performance, and tissue perfusion [1,5]. These parameters are essential in
guiding perioperative and critical-care management, preventing intraoperative as
well as postoperative complications, and improving patient outcomes [4,8].
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Despite advances in surgical and anesthetic techniques, hemodynamic
disturbances including hypotension, impaired perfusion, fluid imbalance, and
cardiac output fluctuations remain among the leading contributors to
perioperative morbidity and mortality [12,19]. Over recent decades, there has
been a paradigm shift in monitoring strategies. Traditional reliance on static
parameters such as arterial blood pressure (BP), heart rate (HR), and central
venous pressure (CVP) is now increasingly complemented or replaced by
dynamic indicators of fluid responsiveness, measures of cardiac output, and
markers of tissue perfusion or oxygen delivery [5,9,16]. Advanced hemodynamic
monitoring techniques now include pulse-contour analysis, stroke volume
variation (SVV), pulse pressure variation (PPV), plethysmographic variability
index (PVI), bioimpedance/bioreactance methods, and non- or minimally
invasive echocardiography [7,12,20]. Several recent studies and meta-analyses
have evaluated the clinical impact of such “goal-directed” hemodynamic
management. For example, a 2025 article reviewing intraoperative hypotension
(IOH) and hemodynamic instability argued that implementation of algorithms to
address causes of IOH including fluid deficits, vasodilation, and myocardial
depression may minimize iatrogenic harm and improve outcomes [1,3,6].
Another 2025 meta-analysis demonstrated that non-invasive goal-directed fluid
therapy using PVI is feasible, suggesting a broader role for non-invasive methods
in perioperative fluid management [13,17].

A systematic review of fluid responsiveness predictors in mechanically ventilated
patients — examining maneuvers such as PPV, SVV and PVI — reported that
approximately half of patients respond to volume expansion, and that PPV, SVV,
and PVI outperform CVP or inferior vena cava variation in predicting who will
benefit from fluids [4,8,14]. This reinforces the notion that dynamic monitoring
is more reliable and clinically useful than traditional static measures. On the other
hand, evidence remains nuanced. A recently published meta-analysis [5,7]
focused on optimizing stroke volume via fluid administration (i.e., intraoperative
goal-directed therapy, GDHT) in elective major abdominal surgery found no
significant reduction in postoperative complications, acute kidney injury (AKI),
or 30-day mortality, although there was a modest reduction in length of stay
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[7,11]. Moreover, authors of a recent consensus statement from the Perioperative
Quality Initiative (POQI) recommend GDHT selectively — e.g., in high-risk
patients or major surgery — rather than universally in all elective abdominal
surgeries [12,15].

These mixed results underscore the importance of individualized, context-
sensitive application of hemodynamic monitoring and therapy. Indeed,
contemporary reviews suggest a multimodal approach: combining bedside
clinical assessment, dynamic fluid-responsiveness tests, cardiac output/stroke
volume monitoring (invasive or non-invasive), echocardiography, and tissue
perfusion indicators (e.g., lactate, capillary refill, perfusion indices) to guide
therapy rather than relying solely on BP or static measures [9,20]. At the same
time, recent years have seen growing interest in expanding these advanced
monitoring practices beyond high-resource settings. For instance, a 2023
narrative review highlighted the potential of goal-directed perioperative care even
in low-resource environments, arguing that tailored hemodynamic management
can reduce postoperative complications if adapted appropriately [7,17]. Given
this evolving landscape, international societies (e.g., European Society of
Anaesthesiology and Intensive Care — ESAIC, and European Society of
Intensive Care Medicine — ESICM, among others) are progressively shifting
their recommendations toward individualized, goal-directed, and multimodal
hemodynamic monitoring and management. The emphasis is no longer on fixed
vital-sign thresholds, but rather on patient-specific physiology, responsiveness,
and real-time perfusion status [8,14]. Accordingly, for countries seeking to
implement such standards — including Uzbekistan — integration of these
evidence-based practices may improve perioperative and critical-care outcomes.
However, successful adoption will require adaptation to local resources, training
of clinicians, availability of monitoring equipment, and context-appropriate
protocols.

Recent ESAIC guidelines emphasize individualized hemodynamic strategies
based on real-time assessment of blood pressure, cardiac output, volume status,
and tissue oxygenation. Ultrasound-guided vascular access and advanced
monitoring systems are recommended for patients undergoing major non-cardiac

260 |Page



Modern American Journal of Medical and

Health Sciences
ISSN (E): 3067-803X
Volume 01, Issue 09, December, 2025

Website: usajournals.org
This work is Licensed under CC BY 4.0 a Creative Commons Attribution
4.0 International License.

AMERICAN JOURNALS

surgery, particularly those at high cardiovascular risk [1,3,20]. In intensive care
settings, ESICM guidelines highlight the importance of early hemodynamic
assessment for sepsis, circulatory failure, and post-resuscitation management.
Hemodynamic parameters are integrated into early nutrition protocols and shock
management algorithms. ASA standards require continuous monitoring of vital
signs in operating rooms and intensive therapy units, with defined accuracy
thresholds and mandatory documentation [6,11].

The 2025 updates describe a growing role for automated, algorithm-based
systems capable of analyzing hemodynamic trends and predicting instability.
Integration of temperature monitoring and active warming methods is also
emphasized as part of perioperative optimization [7,12]. In clinical practice,
invasive techniques such as arterial catheterization remain essential for high-risk
or elderly surgical patients to prevent intraoperative hypotension. Studies
published in recent years report a 15-20% reduction in intensive care mortality
when advanced monitoring tools are systematically implemented. For
Uzbekistan, the introduction of ultrasound-based access techniques, structured
training programs, and Al-assisted systems is considered feasible within tertiary
medical centers [8,13]. Despite global technological progress, several challenges
persist. Limited access to modern equipment and insufficient specialist training
remains major barriers for developing healthcare systems. Ethical considerations,
including patient data protection, must be addressed according to WHO and
regional standards. Additionally, the use of artificial intelligence introduces issues
related to algorithm transparency and clinical decision-making reliability.
International guidelines recommend periodic audits, quality control programs,
and continuous professional education to mitigate these limitations [1,3].

The cumulative evidence confirms that structured hemodynamic monitoring
significantly improves patient safety during surgery and intensive care.
Standardization across institutions narrows practice variability and enhances
early detection of complications. For Uzbekistan, aligning national protocols with
international guidelines offers an opportunity to elevate perioperative and
intensive care standards. However, successful implementation requires
investments in equipment, staff education, and data-governance frameworks.
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Adapting technologies to local needs—rather than direct replication of Western
systems—may further enhance clinical efficiency and reduce financial burden.
Modern hemodynamic monitoring is a fundamental component of anesthesiology
and reanimatology, with 2025 guidelines underscoring individualized, evidence-

based management. Although adherence to these standards has demonstrated
clear clinical benefits, challenges such as resource limitations, training deficits,
and ethical considerations remain relevant for many regions.
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