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1. Understanding the Frank-Starling Law: The Intrinsic
Regulation of the Heart

According to the Frank-Starling law, the stroke volume of the heart increases in response to
an increase in the volume of blood filling the heart (preload), when all other factors remain
constant. This intrinsic mechanism ensures that the left and right ventricles pump equal
volumes of blood, maintaining circulatory balance. Essentially, the more the heart is
stretched during diastole (filling), the more forcefully it contracts during systole (ejection).
This relationship is explained by the length-tension relationship of cardiac muscle fibers.
Increased preload stretches the sarcomeres, optimizing the overlap of actin and myosin
filaments, leading to a more powerful contraction. According to the Frank-Starling law, this
inherent ability of the heart to adjust its output to accommodate varying venous return is
crucial for maintaining hemodynamic stability.

2. The Molecular Mechanisms Underlying the Frank-
Starling Law



At the molecular level, the Frank-Starling mechanism involves several complex interactions.
Increased preload stretches the cardiac muscle fibers, altering the calcium sensitivity of the
contractile proteins. This leads to an enhanced calcium influx during depolarization,
resulting in a more robust calcium-mediated cross-bridge cycling between actin and
myosin. Furthermore, the stretch activates stretch-sensitive ion channels, influencing
membrane potential and calcium handling. According to the Frank-Starling law, these
intricate molecular events underpin the heart's ability to adjust its contractile force in
response to changes in preload.

3. Clinical Implications of the Frank-Starling Law: A
Balancing Act

According to the Frank-Starling law, the relationship between preload and stroke volume
has significant clinical implications. In conditions like heart failure, where the heart's
pumping capacity is compromised, the Frank-Starling mechanism plays a crucial role in
maintaining cardiac output. However, there is a limit to this compensatory mechanism.
Excessive stretching of the cardiac muscle fibers, beyond the optimal length, leads to a
decrease in contractility, a phenomenon known as "overstretch." This can further
compromise cardiac function and worsen heart failure. Understanding this limitation is
crucial for effective management.

4. Limitations and Pitfalls in Applying the Frank-
Starling Law

While the Frank-Starling law is a fundamental principle of cardiac physiology, it's vital to
acknowledge its limitations. The law operates under the assumption of constant afterload
(resistance to ejection) and contractility. In clinical scenarios, these factors are often
variable. Increased afterload, for example, reduces stroke volume, even with increased
preload. Similarly, decreased contractility, as seen in myocardial infarction or
cardiomyopathy, can diminish the effectiveness of the Frank-Starling mechanism. According
to the Frank-Starling law, a thorough understanding of these limitations is critical for
accurate interpretation of hemodynamic parameters.

5. Best Practices for Utilizing the Frank-Starling Law in
Clinical Practice

According to the Frank-Starling law, appropriate clinical application requires careful
consideration of several factors. Accurate assessment of preload, afterload, and
contractility is crucial. This involves utilizing various diagnostic tools, including
echocardiography, cardiac catheterization, and hemodynamic monitoring. Interpreting the
results necessitates a comprehensive understanding of the patient's clinical status,
including their underlying cardiac condition and any concomitant diseases. It's essential to
avoid solely relying on the Frank-Starling law for treatment decisions; instead, integrate it
with other physiological parameters and clinical findings.



6. Conditions Affecting the Frank-Starling Mechanism

Several conditions can significantly impact the effectiveness of the Frank-Starling
mechanism. Heart failure, both systolic and diastolic, impairs the heart's ability to respond
appropriately to changes in preload. Myocardial infarction reduces contractility, limiting the
Frank-Starling response. Valvular heart disease, particularly mitral stenosis or aortic
stenosis, can alter preload and afterload, influencing stroke volume independently of the
Frank-Starling mechanism. According to the Frank-Starling law, these conditions highlight
the complexities of cardiac physiology and emphasize the importance of a holistic approach
to diagnosis and treatment.

7. The Frank-Starling Law and Heart Failure: A Complex
Relationship

According to the Frank-Starling law, in early stages of heart failure, the Frank-Starling
mechanism acts as a compensatory mechanism. The heart attempts to maintain cardiac
output by increasing stroke volume in response to increased venous return. However, as
the disease progresses, this compensatory mechanism becomes overwhelmed. The heart
becomes increasingly dilated and less efficient, leading to a decline in contractility and a
further reduction in cardiac output. This demonstrates the importance of early intervention
in heart failure management.

8. Advanced Concepts and Future Directions in Frank-
Starling Research

Recent research continues to refine our understanding of the Frank-Starling mechanism.
Investigations into the role of specific ion channels, intracellular signaling pathways, and
the contribution of different cardiac cell types are ongoing. According to the Frank-Starling
law, advanced techniques, such as computational modeling and advanced imaging
modalities, are contributing to a more comprehensive understanding of this fundamental
physiological process. These advancements will undoubtedly lead to improved diagnostic
and therapeutic strategies in the future.

Conclusion

The Frank-Starling law is a cornerstone of cardiac physiology, providing crucial insights into
the heart's intrinsic ability to regulate its output. While it offers a valuable framework for
understanding cardiac function, its application in clinical practice requires careful
consideration of its limitations and interplay with other physiological factors. A
comprehensive understanding of the Frank-Starling law, coupled with a holistic approach to
patient assessment, is essential for accurate diagnosis and effective management of
cardiovascular conditions.

FAQs



. What is the difference between preload and afterload? Preload refers to the volume of
blood in the ventricles at the end of diastole, while afterload refers to the resistance
the left ventricle must overcome to circulate blood.

. How does the Frank-Starling law relate to cardiac output? The Frank-Starling law
influences cardiac output by adjusting stroke volume in response to changes in
preload.

. What happens when the Frank-Starling mechanism fails? Failure can lead to reduced
cardiac output, leading to symptoms like fatigue, shortness of breath, and edema.

. Can the Frank-Starling law be applied to all types of heart muscle? Primarily applies to
the heart's ventricles; it's less applicable to other types of muscle.

. How is the Frank-Starling law measured clinically? Clinically assessed through
echocardiography, hemodynamic monitoring, and other cardiac function tests.

. What are the limitations of using the Frank-Starling law in clinical decision-making? It
shouldn't be used in isolation; it must be considered alongside other factors like
contractility and afterload.

. How does aging affect the Frank-Starling mechanism? Aging can impair the Frank-
Starling mechanism, reducing its effectiveness in maintaining cardiac output.

. What role do calcium ions play in the Frank-Starling mechanism? Calcium ions are
crucial for muscle contraction; increased calcium availability enhances contractility.

. How does heart rate affect the Frank-Starling relationship? Increased heart rate can
decrease diastolic filling time, potentially impacting the Frank-Starling mechanism.
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according to the frank starling law: Physics, Pharmacology and Physiology for
Anaesthetists Matthew E. Cross, Emma V. E. Plunkett, 2014-03-06 A quick reference to basic
science for anaesthetists, containing all the key information needed for FRCA exams.

according to the frank starling law: Basic Physiology for Anaesthetists David Chambers,
Christopher Huang, Gareth Matthews, 2019-07-25 Easily understood, up-to-date and clinically
relevant, this book provides junior anaesthetists with an essential physiology resource.

according to the frank starling law: Oxford Dictionary of Sports Science and Medicine
Michael Kent, 2006-12-01 The Oxford Dictionary of Sports Science and Medicine provides
comprehensive and authoritative definitions of nearly 8000 sports science and sports medicine
terms. All major areas are covered, including exercise psychology, sports nutrition, biomechanics,
anatomy, sports sociology, training principles and techniques and sports injury and rehabilitation
The dictionary will be an invaluable aid to students, coaches, athletes and anyone wanting instant
access to the scientific principles, anatomical structures, and physiological, sociological and
psychological processes that affect sporting performance. It will also be of interest to the general
reader interested in sports science and medicine terminology.

according to the frank starling law: Cardiovascular Hemodynamics for the Clinician George
A. Stouffer, 2017-03-06 Cardiovascular Hemodynamics for the Clinician, 2nd Edition, provides a
useful, succinct and understandable guide to the practical application of hemodynamics in clinical
medicine for all trainees and clinicians in the field. Concise handbook to help both practicing and
prospective clinicians better understand and interpret the hemodynamic data used to make specific
diagnoses and monitor ongoing therapy Numerous pressure tracings throughout the book reinforce
the text by demonstrating what will be seen in daily practice Topics include coronary artery disease;
cardiomyopathies; valvular heart disease; arrhythmias; hemodynamic support devices and
pericardial disease New chapters on TAVR, ventricular assist devices, and pulmonic valve disease,
expanded coverage of pulmonary hypertension, fractional flow reserve, heart failure with preserved
ejection fraction and valvular heart disease Provides a basic overview of circulatory physiology and
cardiac function followed by detailed discussion of pathophysiological changes in various disease
states

according to the frank starling law: Essential Clinical Anesthesia Review Linda S. Aglio,
Robert W. Lekowski, Richard D. Urman, 2015-01-08 An evidence-based board review book,
organized according to the ABA keyword list, with concise discussion and clinical review questions
and answers.

according to the frank starling law: Anesthesiology Core Review Brian Freeman, Jeffrey
Berger, 2014-07-06 A rigorous, high-yield review for the new ABA Part 1: BASIC Examination The
year 2014 marks the beginning of a new phase in board certification for anesthesiology residents in
the United States. The Part 1 exam is now split into two written examinations: Basic and Advanced.
Anesthesiology. Residents who are unable to pass the Basic examination will not be allowed to finish
their training. That's why this book is a true must read for every anesthesiology resident. It is the
single best way to take the stress out of this make-or-break exam, focus your study on nearly 200
must-know topics found on the board exam outline, and identify your areas of strength and
weakness. Written by program directors with many years of board examination advising experience,
Anesthesiology Core Review Part One: BASIC Exam is designed to be the cornerstone of your study
preparation. Each chapter of Anesthesiology Core Review succinctly summarizes key concepts in
basic science and clinical anesthesia practice. Space is conveniently provided throughout the book
to add notes from other study resources. Anesthesiology Core Review Part One: BASIC Exam is
logical divided into four sections: Basic Science Clinical Sciences Organ-Based Sciences Special
Issues in Anesthesiology (covering important topics such as professionalism and licensure, ethics,
and patient safety) With its expert authorship and concise yet thorough coverage, Anesthesiology



Core Review Part One: BASIC Exam is biggest step you can take to assure effective preparation for
the new ABA BASIC Examination.

according to the frank starling law: Cardiovascular Physiology Concepts Richard E.
Klabunde, 2020-12-01 Praised for its concise coverage, this highly accessible monograph lays a
foundation for understanding the underlying concepts of normal cardiovascular function and offers a
welcome alternative to a more mechanistically oriented approach or an encyclopedic physiology text.
Clear explanations, ample illustrations and engaging clinical cases and problems provide the perfect
guidance for self-directed learning and prepare you to excel in clinical practice.

according to the frank starling law: Excitation-Contraction Coupling and Cardiac Contractile
Force Donald Bers, 2001-08-31 How is the heartbeat generated? What controls the strength of
contraction of heart muscle? What are the links between cardiac structure and function? How does
our understanding of skeletal and smooth muscle and non-muscle cells influence our thinking about
force development in the heart? Are there important species differences in how contraction is
regulated in the heart? How do the new molecular data fit together in understanding the heart beat?
What goes wrong in ischemia, hypertrophy, and heart failure? This book paints a modern " portrait'
of how the heart works and in this picture the author shows a close-up of the structural,
biochemical, and physiological links between excitation and contraction. The author takes the reader
through a series of important, interrelated topics with great clarity and continuity and also includes
many useful illustrations and tables. The book starts by considering the cellular structures involved
in excitation-contraction coupling and then described the characteristics of the myofilaments as the
end effector of excitation-contraction coupling. A general scheme of calcium regulation is described
and the possible sources and sinks of calcium are discussed in simple, but quantitative terms. The
cardiac action potential and its many underlying currents are reviewed. Then the characteristics of
some key calcium transport systems (calcium channels, sodium/calcium exchange and SR calcium
uptake and release) are discussed in detail. This is then built into a more integrated picture of
calcium regulation in succeeding chapters by detailed discussions of excitation-calcium coupling
mechanisms (in skeletal, cardiac, and smooth muscle), the interplay between calcium regulatory
processes, and finally mechanisms of cardiac inotropy, calcium overload, and dysfunction (e.g.,
ischemia, hypertrophy, and heart failure). Excitation-Contraction Coupling and Cardiac Contractile
Force - Second Edition is an invaluable source of information for anyone who is interested in how
the heart beat is controlled and especially suited for students of the cardiovascular system at all
levels from medical/graduate students through senior investigators in related fields.

according to the frank starling law: Hemodynamic Monitoring Michael R. Pinsky, Jean-Louis
Teboul, Jean-Louis Vincent, 2019-02-21 This book, part of the European Society of Intensive Care
Medicine textbook series, teaches readers how to use hemodynamic monitoring, an essential skill for
today’s intensivists. It offers a valuable guide for beginners, as well as for experienced intensivists
who want to hone their skills, helping both groups detect an inadequacy of perfusion and make the
right choices to achieve the main goal of hemodynamic monitoring in the critically ill, i.e., to
correctly assess the cardiovascular system and its response to tissue oxygen demands. The book is
divided into distinguished sections: from physiology to pathophysiology; clinical assessment and
measurements; and clinical practice achievements including techniques, the basic goals in clinical
practice as well as the more appropriate hemodynamic therapy to be applied in different conditions.
All chapters use a learning-oriented style, with practical examples, key points and take home
messages, helping readers quickly absorb the content and, at the same time, apply what they have
learned in the clinical setting. The European Society of Intensive Care Medicine has developed the
Lessons from the ICU series with the vision of providing focused and state-of-the-art overviews of
central topics in Intensive Care and optimal resources for clinicians working in Intensive Care.

according to the frank starling law: Cardiovascular Physiology E-Book Achilles ].
Pappano, Withrow Gil Wier, 2012-12-20 Cardiovascular Physiology gives you a solid understanding
of how the cardiovascular system functions in both health and disease. Ideal for your systems-based
curriculum, this title in the Mosby Physiology Monograph Series explains how the latest concepts




apply to real-life clinical situations. Consult this title on your favorite e-reader, conduct rapid
searches, and adjust font sizes for optimal readability. Get clear, accurate, and up-to-the-minute
coverage of the physiology of the cardiovascular system. Master the material easily with objectives
at the start of each chapter; self-study questions, summaries, and key words and concepts. Grasp the
latest concepts in vascular, molecular, and cellular biology as they apply to cardiovascular function,
thanks to molecular commentaries in each chapter. Apply information to clinical situations with the
aid of clinical commentaries and highlighted clinical vignettes throughout.

according to the frank starling law: Dilated Cardiomyopathy Gianfranco Sinagra, Marco
Merlo, Bruno Pinamonti, 2019-05-17 This open access book presents a comprehensive overview of
dilated cardiomyopathy, providing readers with practical guidelines for its clinical management. The
first part of the book analyzes in detail the disease’s pathophysiology, its diagnostic work up as well
as the prognostic stratification, and illustrates the role of genetics and gene-environment
interaction. The second part presents current and future treatment options, highlighting the
importance of long-term and individualized treatments and follow-up. Furthermore, it discusses open
issues, such as the apparent healing phenomenon, the early prognosis of arrhythmic events or the
use of genetic testing in clinical practice. Offering a multidisciplinary approach for optimizing the
clinical management of DCM, this book is an invaluable aid not only for the clinical cardiologists, but
for all physicians involved in the care of this challenging disease.

according to the frank starling law: Oxford Textbook of Advanced Critical Care
Echocardiography Anthony McLean, Stephen Huang, Andrew Hilton, 2020 Provides a physiological
and evidence-based reference guide to the principles and techniques of advanced echocardiography.
Both transoesophageal and transthoracic echocardiography are addressed making this an ideal
adjunct to more advanced echo courses for intensivists.

according to the frank starling law: Data Interpretation in Anesthesia Tilak D. Raj,
2017-09-09 Focusing on the interpretation of data commonly available to anesthesiologists, this book
presents a data point, followed by discussion in a question and answer format. Covering EKG's,
X-Rays, MRI's, graphs, paper recordings, blood gas results, laboratory results, patient case histories
and more, Data Interpretation in Anesthesia provides an enhanced and stimulating learning format
for residents in training and practitioners alike.

according to the frank starling law: Biomechanics of Living Organs Yohan Payan, Jacques
Ohayon, 2017-06-09 Biomechanics of Living Organs: Hyperelastic Constitutive Laws for Finite
Element Modeling is the first book to cover finite element biomechanical modeling of each organ in
the human body. This collection of chapters from the leaders in the field focuses on the constitutive
laws for each organ. Each author introduces the state-of-the-art concerning constitutive laws and
then illustrates the implementation of such laws with Finite Element Modeling of these organs. The
focus of each chapter is on instruction, careful derivation and presentation of formulae, and
methods. When modeling tissues, this book will help users determine modeling parameters and the
variability for particular populations. Chapters highlight important experimental techniques needed
to inform, motivate, and validate the choice of strain energy function or the constitutive model.
Remodeling, growth, and damage are all covered, as is the relationship of constitutive relationships
of organs to tissue and molecular scale properties (as net organ behavior depends fundamentally on
its sub components). This book is intended for professionals, academics, and students in tissue and
continuum biomechanics. Covers hyper elastic frameworks for large tissue deformations Considers
which strain energy functions are the most appropriate to model the passive and active states of
living tissue Evaluates the physical meaning of proposed energy functions

according to the frank starling law: Regulation of Coronary Blood Flow Michitoshi Inoue,
Masatsugu Hori, Shoichi Imai, Robert M. Berne, 2013-11-09 Research centering on blood flow in the
heart continues to hold an important position, especially since a better understanding of the subject
may help reduce the incidence of coronary arterial disease and heart attacks. This book summarizes
recent advances in the field; it is the product of fruitful cooperation among international scientists
who met in Japan in May, 1990 to discuss the regulation of coronary blood flow.



according to the frank starling law: 1,000 Practice MTF MCQs for the Primary and Final
FRCA Hozefa Ebrahim, Michael Clarke, Hussein Khambalia, 2019-01-10 A single, comprehensive
text covering all the MCQs required to prepare for both the Primary and Final FRCA exams.

according to the frank starling law: Physiology at a Glance Jeremy P. T. Ward, Roger W. A.
Linden, 2017-05-01 Extensively revised and updated, this fourth edition of Physiology at a Glance
continues to provide a thorough introduction to human physiology, covering a wealth of topics in a
comprehensive yet succinct manner. This concise guide breaks this often complex subject down into
its core components, dealing with structures of the body from the cellular level to composite
systems. New to this edition are three chapters on cell signalling, thermoregulation, and altitude and
aerospace physiology, as well as a glossary of terms to aid medical, dental, health science and
biomedical students at all levels of their training. Featuring clear, full-colour illustrations,
memorable data tables, and easy-to-read text, Physiology at a Glance is ideal as both a revision guide
and as a resource to assist basic understanding of key concepts.

according to the frank starling law: Quantitative Human Physiology Joseph ] Feher,
2017-01-02 Quantitative Human Physiology: An Introduction, winner of a 2018 Textbook Excellence
Award (Texty), is the first text to meet the needs of the undergraduate bioengineering student who
is being exposed to physiology for the first time, but requires a more analytical/quantitative
approach. This book explores how component behavior produces system behavior in physiological
systems. Through text explanation, figures, and equations, it provides the engineering student with a
basic understanding of physiological principles with an emphasis on quantitative aspects. - Winner of
a 2018 Textbook Excellence Award (College) (Texty) from the Textbook and Academic Authors
Association - Features a quantitative approach that includes physical and chemical principles -
Provides a more integrated approach from first principles, integrating anatomy, molecular biology,
biochemistry and physiology - Includes clinical applications relevant to the biomedical engineering
student (TENS, cochlear implants, blood substitutes, etc.) - Integrates labs and problem sets to
provide opportunities for practice and assessment throughout the course NEW FOR THE SECOND
EDITION - Expansion of many sections to include relevant information - Addition of many new
figures and re-drawing of other figures to update understanding and clarify difficult areas -
Substantial updating of the text to reflect newer research results - Addition of several new
appendices including statistics, nomenclature of transport carriers, and structural biology of
important items such as the neuromuscular junction and calcium release unit - Addition of new
problems within the problem sets - Addition of commentary to power point presentations

according to the frank starling law: Heart of the Matter Cesare Terracciano, Samuel
Guymer, 2019-11-01 This textbook introduces readers to the scientific basics of cardiovascular
medicine and biology. It covers not only developmental but also cellular and molecular aspects of
normally functioning vasculature and the heart; importantly, it also addresses the mechanisms
leading to and involved in specific cardiovascular diseases. Though the main emphasis is on novel
therapies and potential therapeutic targets, specific controversial topics like cardiac remodeling and
regenerative capacities are also addressed. All chapters were written by lecturers from the Imperial
College London, in collaboration with their students from the College’s BSc Programme in Medical
Sciences with Cardiovascular Science. Bridging the gap between clinics and basic biology, the book
offers a valuable guide for medical students, and for Master and PhD students in Cardiovascular
Biomedicine.

according to the frank starling law: Essential Anesthesia T. Y. Euliano, J. S. Gravenstein,
N. Gravenstein, D. Gravenstein, 2011-06-02 Essential Anesthesia is a concise, accessible
introduction to anesthetic practice. Now in its second edition, it provides a thorough overview of the
science and practice of anesthesia. Part I describes the evaluation of the patient, the different
approaches to anesthesia, and the post-operative care of the patient in pain. Part II introduces the
essentials of physiology and pharmacology and their role in understanding the principles of
anesthesia. The final part presents a step-by-step description of 14 clinical cases. These clinical
vignettes give a very real introduction to the practicalities of anesthesia and will give the



non-anesthetist physician an idea of how to prepare a patient for a surgical procedure. All chapters
have been expanded and updated and an entirely new chapter on safety in healthcare has been
added. This is the perfect introductory text for medical students, junior doctors and all operating
theatre and critical care staff.

according to the frank starling law: Capillary Fluid Exchange Joshua Scallan, Virginia
Heathorn Huxley, Ronald J. Korthuis, 2010 The partition of fluid between the vascular and
interstitial compartments is regulated by forces (hydrostatic and oncotic) operating across the
microvascular walls and the surface areas of permeable structures comprising the endothelial
barrier to fluid and solute exchange, as well as within the extracellular matrix and lymphatics. In
addition to its role in the regulation of vascular volume, transcapillary fluid filtration also allows for
continuous turnover of water bathing tissue cells, providing the medium for diffusional flux of
oxygen and nutrients required for cellular metabolism and removal of metabolic byproducts.
Transendothelial volume flow has also been shown to influence vascular smooth muscle tone in
arterioles, hydraulic conductivity in capillaries, and neutrophil transmigration across postcapillary
venules, while the flow of this filtrate through the interstitial spaces functions to modify the
activities of parenchymal, resident tissue, and metastasizing tumor cells. Likewise, the flow of
lymph, which is driven by capillary filtration, is important for the transport of immune and tumor
cells, antigen delivery to lymph nodes, and for return of filtered fluid and extravasated proteins to
the blood. Given this background, the aims of this treatise are to summarize our current
understanding of the factors involved in the regulation of transcapillary fluid movement, how fluid
movements across the endothelial barrier and through the interstitium and lymphatic vessels
influence cell function and behavior, and the pathophysiology of edema formation. Table of Contents:
Fluid Movement Across the Endothelial Barrier / The Interstitium / The Lymphatic Vasculature /
Pathophysiology of Edema Formation

according to the frank starling law: Starling’s Law of The Heart Revisited Henk Keurs,
M.I.M Noble, 2012-12-06 H. E. D. J. TER KEURS & M. I. M. NOBLE The Starling's Law of the Heart
and The Frank-Starling Mechanism have long been the cornerstone of cardiac mechanical
physiology. It is often forgotten that Frank and Starling carried out fundamentally different exper
iments. Frankl measured the isovolumic pressure developed by frog heart at different volumes. He
therefore discovered the pressure-volume-volume rela tionship which depends directly on the
force-length relationship of the 2 sarcomeres. Starling ,3 studied cardiac shortening as manifest by
cardiac output and its relationship to end-diastolic conditions as manifest by right atrial pressure.
Thus he was studying the ability of cardiac muscle to shorten more at a given load from a greater
initial length. Starling in the promulga 4 tions of his law implied a common mechanism for these two
phenomena and spoke of the energy liberated being a function of initial muscle fiber length.
However, there has been much confusion about the interrelationship between the two different
aspects studied by Frank and Starling. The 1960s saw the era of isolated cardiac muscle mechanics,
beginning with 5 the paper of Abbott and Mommaerts. Whole muscle length-tension relations were
equated with sarcomere-length-tension relations by fixation of muscle at a particular point on the
curve and determination of sarcomere length by electronmicroscopy.

according to the frank starling law: Snapshots of Hemodynamics Nico Westerhof, Nikos
Stergiopulos, Mark I.M. Noble, 2006-01-12 Hemodynamics makes it possible to characterize in a
quantitative way, the function of the heart and arterial system, thereby producing information about
what genetic and molecular processes are of importance for cardiovascular function. Snapshots of
Hemodynamics: An Aid for Clinical Research and Graduate Education by Nico Westerhof, Nikos
Stergiopulos and Mark I. M. Noble is a quick reference guide designed to help basic and clinical
researchers as well as graduate students to understand hemodynamics. The layout of the book
provides short and independent chapters that provide teaching diagrams as well as clear
descriptions of the essentials of basic and applied principles of hemodynamics. References are
provided at the end of each chapter for further reading and reference.

according to the frank starling law: Linacre Lecture on the Law of the Heart Ernest



Henry Starling, 1918

according to the frank starling law: Anatomy and Physiology ]J. Gordon Betts, Peter DeSaix,
Jody E. Johnson, Oksana Korol, Dean H. Kruse, Brandon Poe, James A. Wise, Mark Womble, Kelly A.
Young, 2013-04-25

according to the frank starling law: Essentials of Cardiac Anesthesia for Noncardiac Surgery
E-Book Joel A. Kaplan, 2018-07-21 Patients with cardiac conditions routinely present for noncardiac
surgeries, requiring special protocols for perioperative assessment and management by the
anesthesiologist. Essentials of Cardiac Anesthesia for Noncardiac Surgery: A Companion to Kaplan's
Cardiac Anesthesia provides current, easily accessible information in this complex area, ideal for
general anesthesiologists and non-cardiac subspecialists. From preoperative assessment through
postoperative care, this practical reference covers all perioperative approaches to today's patients
with cardiac conditions. - Provides guidance on the anesthetic diagnosis and management of the full
range of cardiac lesions, helping minimize adverse outcomes and reduce complications for patients
with common, complex, or uncommon cardiac conditions. - Includes complete coverage of
echocardiography and current monitoring techniques needed for thorough perioperative assessment
- all from the anesthesiologist's perspective. - Discusses safe and effective perioperative anesthetic
management of patients presenting with advanced levels of cardiac care such as drug-eluting stents,
multiple antiplatelet drugs, ventricular assist devices, multiple drugs for end-stage heart failure, and
implanted electrical devices that produce cardiac resynchronization therapy, as well as patients with
complicated obstetric problems or other significant cardiovascular issues. - Features a concise,
easy-to-navigate format and Key Points boxes in each chapter that help you find answers quickly.

according to the frank starling law: Oxford Textbook of Heart Failure Roy S. Gardner,
Andrew L. Clark, Henry Dargie, 2011-07-14 Written by internationally renowned leaders in their
field and relevant to all practicing clinicians, this textbook comprehensively covers all aspects of
heart failure, and suggests the optimal evidence-based management for heart failure patients.

according to the frank starling law: IOC Manual of Sports Cardiology Mathew G. Wilson,
Jonathan A. Drezner, Sanjay Sharma, 2016-12-19 Chapter 8 Cardiovascular Screening for the
Prevention of Sudden Cardiac Death in AthletesIntroduction; The Risk of Sudden Death in Athletes;
Rationale for Screening Competitive Athletes; The Screening Programmes Implemented in Italy;
Rationale for Including a 12-Lead ECG in the PPE ; Efficacy of Screening to Identify Cardiac Disease
Risk; Impact of the Screening Programme on Cardiac Mortality; Costs of Systematic Screening
across Italy; Limitations of Screening Programmes; Conclusion; References

according to the frank starling law: Applied Cardiovascular Physiology Michael Pinsky,
2012-12-06 A concise yet complete overview of the treatment of cardiovascular instability in the
critically ill patient. The authors consider all aspects, ranging from basic physiology and
pathophysiology to diagnostic tools and established and novel forms of therapy. The whole is
rounded off with an integration of these principles into a series of clinically relevant scenarios.

according to the frank starling law: Comprehensive Toxicology , 2010-06-01 An explosive
increase in the knowledge of the effects of chemical and physical agents on biological systems has
led to an increased understanding of normal cellular functions and the consequences of their
perturbations. The 14-volume Second Edition of Comprehensive Toxicology has been revised and
updated to reflect new advances in toxicology research, including content by some of the leading
researchers in the field. It remains the premier resource for toxicologists in academia, medicine, and
corporations. Comprehensive Toxicology Second Edition provides a unique organ-systems structure
that allows the user to explore the toxic effects of various substances on each human system, aiding
in providing diagnoses and proving essential in situations where the toxic substance is unknown but
its effects on a system are obvious. Comprehensive Toxicology Second Edition is the most complete
and valuable toxicology work available to researchers today. Contents updated and revised to reflect
developments in toxicology research Organized with a unique organ-system approach Features full
color throughout Available electronically on sciencedirect.com, as well as in a limited-edition print
version




according to the frank starling law: Perioperative Hemodynamic Monitoring and Goal
Directed Therapy Maxime Cannesson, Rupert Pearse, 2014-09-04 Provides a comprehensive
understanding of perioperative hemodynamic monitoring and goal directed therapy, emphasizing
practical guidance for implementation at the bedside.

according to the frank starling law: Small Animal Cardiology Secrets Jonathan Abbott, 2000
This textbook in the question-and-answer format of The Secrets Series(R) offers concise yet
comprehensive coverage of cardiologic disorders affecting small animals. Under the section
headings of Cardiovascular Function and Dysfunction, Examination of the Cardiovascular System,
Cardiovascular Diseases and Their Management, and Cardiovascular Pharmacology, the authors
offer 59 chapters with questions focusing on the key need to know areas, also providing the authors
keys to diagnosis and management, tips, pearls of practice, and other secrets. The contributing
authors are among the most highly regarded authorities in veterinary cardiology. Extends the
popular Secrets approach into cardiology Abbott a highly regarded vet cardiology specialist
Contributors are a virtual Whos Who of veterinary cardiology Concentrates on the areas that most
often confront the average vet in practice (for example, there is extended coverage of mitral valve
disease and heart failure)

according to the frank starling law: Essentials of Cardiac Anesthesia E-Book Joel A. Kaplan,
2008-08-15 Authored by the same stellar editors and contributors responsible for Kaplan's Cardiac
Anesthesia, this title presents today's most essential clinical knowledge in cardiac anesthesia in a
practical, user-friendly format. A manageable size and affordable price makes this an ideal purchase
for every clinician who would like an economical yet dependable resource in cardiac anesthesia.
Provides the key cardiac anesthesia information you need to know by authorities you trust. Uses a
concise, user-friendly format that helps you locate the answers you need quickly. Features key points
boxes in each chapter to help you quickly access the most crucial information. Includes annotated
references that guide you to the most practical additional resources. Features a portable size and
clinical emphasis that facilitates and enhances bedside patient care. Contains the authoritative
guidance of larger reference books without the expense.

according to the frank starling law: Mechanisms of Heart Failure Pawan K. Singal, lan
M.C. Dixon, Robert E. Beamish, Naranjan S. Dhalla, 2012-12-06 Mechanisms of Heart Failure is
based on papers selected from poster presentations made at the International Conference on Heart
Failure, Winnipeg, May 20-23, 1994. Although the entire book is one continuous discussion of
subcellular mechanisms of heart failure and its treatment, the presentation has been divided into
three sections: the opening section on the subcellular basis of heart failure includes discussions of
cytokines, signal transduction, metabolism, extracellular matrix, organ level changes and newer
approaches to understanding the pathogenesis of heart failure. The second section focuses on the
pathophysiological aspects of cardiomyopathies and their treatment. In the final section, medical,
surgical and pharmacological approaches to the treatment of heart failure are discussed in clinical
and animal laboratory settings.

according to the frank starling law: The Linacre lecture on the law of the heart Ernest Henry
Starling, 1918

according to the frank starling law: Texts from Jane Eyre Daniel Mallory Ortberg,
2015-11-05 Mallory Ortberg presents... Texts from Jane Eyre is a whimsical collection of sharp,
satirical and side-splittingly funny text message conversations from your favourite literary
characters. Of course if Scarlett O'Hara had an unlimited data plan, she'd be sexting Ashley Wilkes
at all hours; and if Mr Rochester could text Jane Eyre, his ARDENT MISSIVES would be in
ALL-CAPS; and Daisy Buchanan would text you from behind the wheel - and then text you to come
pick her up after the car crash. Texts from Jane Eyre is a witty, original and very clever kind of
mashup that brings your favourite authors and literary characters right into the twenty-first century.
Mallory Ortberg is a genius.

according to the frank starling law: Control of Cardiac Output David B. Young, 2010
Although cardiac output is measured as the flow of blood from the left ventricle into the aorta, the




system that controls cardiac output includes many other components besides the heart itself. The
heart's rate of output cannot exceed the rate of venous return to it, and therefore, the factors
governing venous return are primarily responsible for control of output from the heart. Venous
return is affected by its pressure gradient and resistance to flow throughout the vascular system.
The pressure gradient for venous return is a function of several factors including the blood volume
flowing through the system, the unstressed vascular volume of the circulatory system, its
capacitance, mean systemic pressure, and right atrial pressure. Resistance to venous return is the
sum of total vascular resistance from the aortic valve to the right atrium. The sympathetic nervous
system and vasoactive circulating hormones affect short-term resistance, whereas local tissue blood
flow autoregulatory mechanisms are the dominant determinants of long-term resistance to venous
return. The strength of contraction of the heart responds to changes in atrial pressure driven by
changes in venous return, with small changes in atrial pressure eliciting large changes in strength of
contraction, as described by the Frank-Starling mechanism. In addition, the autonomic nervous
system input to the heart alters myocardial pumping ability in response to cardiovascular
challenges. The function of the cardiovascular system is strongly affected by the operation of the
renal sodium excretion-body fluid volume-arterial pressure negative feedback system that maintains
arterial blood pressure at a controlled value over long periods. The intent of this volume is to
integrate the basic knowledge of these cardiovascular system components into an understanding of
cardiac output regulation. Table of Contents: Introduction / Venous Return / Cardiac Function /
Integrated Analysis of Cardiac Output Control / Analysis of Cardiac Output Regulation by Computer
Simulation / Analysis of Cardiac Output Control in Response to Challenges / Conclusion / References
/ Author Biography

according to the frank starling law: Clinical Fluid Therapy in the Perioperative Setting
Robert G. Hahn, 2016-05-26 The world's most renowned researchers in fluid management explain
what you should know when providing infusion fluids to surgical patients.

according to the frank starling law: Cardiovascular Biomechanics Peter R. Hoskins, Patricia
V. Lawford, Barry J. Doyle, 2017-02-16 This book provides a balanced presentation of the
fundamental principles of cardiovascular biomechanics research, as well as its valuable clinical
applications. Pursuing an integrated approach at the interface of the life sciences, physics and
engineering, it also includes extensive images to explain the concepts discussed. With a focus on
explaining the underlying principles, this book examines the physiology and mechanics of
circulation, mechanobiology and the biomechanics of different components of the cardiovascular
system, in-vivo techniques, in-vitro techniques, and the medical applications of this research. Written
for undergraduate and postgraduate students and including sample problems at the end of each
chapter, this interdisciplinary text provides an essential introduction to the topic. It is also an ideal
reference text for researchers and clinical practitioners, and will benefit a wide range of students
and researchers including engineers, physicists, biologists and clinicians who are interested in the
area of cardiovascular biomechanics.

according to the frank starling law: Cardiopulmonary Monitoring Sheldon Magder, Atul
Malhotra, Kathryn A. Hibbert, Charles Corey Hardin, 2021-09-01 This book offers a comprehensive
overview of the basic physiology of the cardiac and pulmonary systems, tools for cardiopulmonary
monitoring, and related issues in the management of specific conditions. The volume is divided into
three main parts. The first part examines the functional basis of normal and abnormal physiology,
organized into cardiac and pulmonary units and followed by a “combined” interactive component.
The next section discusses cardiopulmonary monitoring tools and variables and is also divided into
cardiac (e.g, echocardiography, heart rate, cardiac output), pulmonary (e.g, lung volume, pleural
pressure, electrical impedance tomography), and combined tools such as radiology/MRI and tissue
perfusion tests. The third section concerns the management and application of specific clinical
problems such as pulmonary hypertension, cardiac shunts, cardiogenic shock, and ECMO with an
emphasis on the physiological basics. /div Cardiopulmonary Monitoring: Basic Physiology, Tools, and
Bedside Management for the Critically Ill is an essential resource for physicians, residents, fellows,



medical students, and researchers in cardiology, critical care, emergency medicine, anesthesiology,
and radiology.
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