astrocyte anatomy

astrocyte anatomy is a vital aspect of neurobiology, focusing on the structure and function of
astrocytes, which are star-shaped glial cells in the brain and spinal cord. Understanding astrocyte
anatomy is crucial for comprehending their role in maintaining homeostasis, providing support to
neurons, and participating in the repair of the nervous system following injury. This article will delve
into the intricate structure of astrocytes, their cellular components, types, functions, and their
significance in various neurological conditions. By exploring these topics, we aim to provide a
comprehensive overview of astrocyte anatomy that is beneficial for students, researchers, and
anyone interested in neurobiology.
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Introduction to Astrocyte Anatomy

Astrocytes are one of the most abundant cell types in the central nervous system (CNS), performing a
variety of crucial functions that support neural health. Their anatomy is uniquely adapted to facilitate
their diverse roles, which include providing structural support, regulating blood flow, and maintaining
the blood-brain barrier. Astrocytes are characterized by their star-like shape, which allows them to
extend processes that interact with neurons and blood vessels. This section will provide an overview
of the fundamental aspects of astrocyte anatomy, emphasizing their significance in the broader
context of neural function and health.

Key Features of Astrocyte Structure

Astrocytes possess several unique structural features that distinguish them from other cell types in
the nervous system. Understanding these features is essential to appreciate their functional
capabilities.



Cellular Components

Astrocytes contain various cellular components that contribute to their functionality:

e Cell Body: The central part of the astrocyte, which contains the nucleus and organelles, plays a
crucial role in maintaining cellular activities.

* Processes: Astrocytes have numerous elongated processes that extend from the cell body,
allowing them to interact with neurons, synapses, and blood vessels.

* End-feet: These specialized extensions wrap around blood vessels and synapses, facilitating
communication and nutrient transport.

These components collectively enable astrocytes to fulfill their diverse roles in the nervous system.

Cell Membrane and Receptors

The cell membrane of astrocytes is rich in various receptors and channels that allow them to respond
to external signals. This includes:

¢ lon Channels: They regulate ion concentrations, particularly potassium and calcium, which are
essential for neurotransmission.

¢ Neurotransmitter Receptors: Astrocytes express receptors for neurotransmitters such as
glutamate and GABA, enabling them to modulate synaptic activity.

e Transporters: Specialized transport proteins help astrocytes uptake neurotransmitters and
ions, maintaining the extracellular environment.

These features illustrate the astrocytic ability to maintain homeostasis within the CNS.

Types of Astrocytes

Astrocytes can be classified into several types based on their location and function within the CNS.

Protoplasmic Astrocytes

Protoplasmic astrocytes are predominantly found in the gray matter of the brain. They possess
numerous short, branching processes that interact closely with neuronal synapses. Their main



functions include:

e Supporting neuronal metabolism
e Regulating synaptic transmission

e Maintaining the extracellular ionic balance

Fibrous Astrocytes

Fibrous astrocytes are primarily located in the white matter and have long, straight processes. Their
key roles include:

e Providing structural support to myelinated axons

e Involved in the repair process following CNS injury

Radial Astrocytes

Radial astrocytes are crucial during development, guiding neuronal migration. They possess a radial
structure that emanates from the ventricular zone of the developing brain. Their functions include:

e Influencing the positioning of neurons

e Participating in the formation of the blood-brain barrier

Each type of astrocyte contributes uniquely to the overall function of the CNS.

Functions of Astrocytes

Astrocytes perform a multitude of functions that are essential for the overall health and functionality
of the nervous system.

Support and Nutrition



Astrocytes provide structural support to neurons and play a vital role in nutrient transport. They help
supply glucose and lactate to neurons, which are critical for energy metabolism. Additionally,
astrocytes store glycogen, serving as an energy reserve that can be mobilized during periods of
increased neuronal activity.

Homeostasis and lon Regulation

Astrocytes are pivotal in maintaining the extracellular environment. They regulate ion concentrations,
particularly potassium ions, which are essential for action potential generation in neurons. By taking
up excess potassium from the extracellular space, astrocytes prevent toxic accumulation that could
lead to neuronal dysfunction.

Blood-Brain Barrier Maintenance

Astrocytes play a crucial role in the maintenance of the blood-brain barrier (BBB). The end-feet of
astrocytes encase blood vessels, helping to regulate the permeability of the BBB. This barrier is vital
for protecting the brain from toxins and pathogens while allowing the selective passage of essential
nutrients.

Response to Injury

In response to CNS injury, astrocytes undergo a process called reactive astrogliosis. This involves
changes in their morphology and function, which can either promote repair and regeneration or
contribute to pathological conditions, depending on the context.

Astrocytes in Neurological Disorders

The role of astrocytes in neurological disorders has garnered significant attention in recent research.
Understanding astrocyte anatomy and function is essential for elucidating their contributions to
various diseases.

Astrocytes in Neurodegenerative Diseases

Astrocytes have been implicated in several neurodegenerative diseases, including Alzheimer’s
disease and amyotrophic lateral sclerosis (ALS). Their dysfunction can lead to:

e Impaired neurotransmitter clearance

¢ Chronic inflammation



e Disruption of the blood-brain barrier

These changes can exacerbate neuronal loss and disease progression.

Astrocytes and Neuroinflammation

Astrocytes are key players in neuroinflammatory responses. Upon activation, they release pro-
inflammatory cytokines that can affect neuronal viability. This dual role of astrocytes as protectors
and potential contributors to inflammation complicates therapeutic strategies.

Conclusion

Astrocyte anatomy is a cornerstone of neurobiology, highlighting the intricate balance between
structure and function within the central nervous system. Their unique anatomical features, diverse
types, and multifaceted roles underscore their importance in maintaining neural health and
responding to injury. As research continues to unravel the complexities of astrocytes, their potential
as therapeutic targets in neurological disorders becomes increasingly evident, paving the way for
novel treatment strategies.

Q: What are astrocytes and why are they important?

A: Astrocytes are star-shaped glial cells in the central nervous system that provide structural support,
regulate blood flow, maintain the blood-brain barrier, and play a critical role in neurotransmitter
uptake and metabolism.

Q: How do astrocytes interact with neurons?

A: Astrocytes interact with neurons through their processes, which envelop synapses and blood
vessels. They help modulate synaptic transmission and provide metabolic support to neurons.

Q: What are the different types of astrocytes?

A: The main types of astrocytes include protoplasmic astrocytes, fibrous astrocytes, and radial
astrocytes, each with distinct structures and functions within the CNS.

Q: How do astrocytes maintain the blood-brain barrier?

A: Astrocytes maintain the blood-brain barrier by encasing blood vessels with their end-feet,
regulating permeability, and ensuring the selective transport of substances between the bloodstream
and the brain.



Q: What is reactive astrogliosis?

A: Reactive astrogliosis is a process where astrocytes undergo morphological and functional changes
in response to CNS injury, which can either facilitate repair or contribute to pathological conditions.

Q: In which neurological disorders are astrocytes involved?

A: Astrocytes are involved in various neurological disorders, including Alzheimer’s disease, multiple
sclerosis, and amyotrophic lateral sclerosis (ALS), where their dysfunction can exacerbate disease
progression.

Q: What roles do astrocytes play in neuroinflammation?

A: Astrocytes can both protect neurons and contribute to neuroinflammatory processes by releasing
cytokines and other inflammatory mediators that can affect neuronal health.

Q: How do astrocytes regulate ion homeostasis?

A: Astrocytes regulate ion homeostasis by taking up excess potassium ions from the extracellular
space, thus maintaining the ionic balance necessary for proper neuronal function.

Q: What is the significance of astrocytic processes?

A: The processes of astrocytes are vital for their interactions with neurons and blood vessels, allowing
them to perform functions such as nutrient transport, synaptic modulation, and maintenance of the
extracellular environment.

Q: How is astrocyte anatomy studied in research?

A: Astrocyte anatomy is studied using various techniques, including immunohistochemistry, live-cell
imaging, and molecular biology methods, to gain insights into their structure, function, and role in
health and disease.
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students across various streams and levels.

astrocyte anatomy: Normal histology and microscopical anatomy Jeremiah Sweetser
Ferguson, 1909

astrocyte anatomy: Biology and Pathology of Astrocyte-Neuron Interactions Sergey
Fedoroff, Bernhard H.]. Juurlink, ]J. Ronald Doucette, 2013-06-29 This volume is made up of papers
presented at the Second International Altschul Symposium: Biology and Pathology of
Astrocyte-Neuron Interactions. The symposium was held in Saskatoon, Canada at the University of
Saskatchewn in May, 1992 in memory of Rudolf Altschul, a graduate of the University of Prague and
a pioneer in the fields of the biology of the vascular and nervous systems. Dr. Altschul was Professor
and Head of the Department of Anatomy at the University of Saskatchewan from 1955 to 1963. The
Altschul Symposia were made possible by an endowment left by Anni Altschul and by other
contributions. The symposia are held biennially. One of the greatest challenges for present day
scientists is to uncover the mechanisms of brain function. Although cellular anatomy of the nervous
system has already been well outlined and indeed was delineated by the beginning of the century,
experimental analysis of the function of the brain is relatively recent. The framework of the brain is
made up of stellate cells, the astrocytes, which are interconnected by means of their processes, thus
presenting a meshwork through which the neurons send their axons, accompanied by
oligodendrocytes. Microglia are distributed throughout the brain.

astrocyte anatomy: Atlas of Microscopic Anatomy Ronald Arly Bergman, Adel K. Afifi, 1989
Coverage includes investigations of cells, blood, tissues, body systems, more. Features an
informative one-plate-per-page layout, and useful illustrations--including line drawings, hundreds of
color depictions, and figures.

astrocyte anatomy: The Anatomy of the Nervous System from the Standpoint of
Development and Function Stephen Walter Ranson, 1923

astrocyte anatomy: Ross and Wilson Applied Anatomy and Applied Physiology in Health
and Illness_1SAE - E-Book W.M.S. Johnson, Priscilla Johnson, S.J. Nalini, 2022-11-01 Ross and
Wilson Applied Anatomy and Applied Physiology in Health and Illness 1SAE - E-Book

astrocyte anatomy: Finding Einstein's Brain Frederick E. Lepore, 2018-06-25 Albert Einstein
remains the quintessential icon of modern genius. Like Newton and many others, his seminal work
in physics includes the General Theory of Relativity, the Absolute Nature of Light, and perhaps the
most famous equation of all time: E=mc2. Following his death in 1955, Einstein’s brain was removed
and preserved, but has never been fully or systematically studied. In fact, the sections are not even
all in one place, and some are mysteriously unaccounted for! In this compelling tale, Frederick E.
Lepore delves into the strange, elusive afterlife of Einstein’s brain, the controversy surrounding its
use, and what its study represents for brain and/or intelligence studies. Carefully reacting to the
skepticism of 21st century neuroscience, Lepore more broadly examines the philosophical, medical,
and scientific implications of brain-examination. Is the brain simply a computer? If so, how close are
we to artificially creating a human brain? Could scientists create a second Einstein? This “biography
of a brain” attempts to answer these questions, exploring what made Einstein’s brain anatomy
exceptional, and how “found” photographs--discovered more than a half a century after his
death--may begin to uncover the nature of genius.

astrocyte anatomy: The Anatomy of the Nervous System Stephen Walter Ranson, 1920

astrocyte anatomy: Computational Glioscience Maurizio De Pitta, Hugues Berry, 2019-01-21
Over the last two decades, the recognition that astrocytes - the predominant type of cortical glial
cells - could sense neighboring neuronal activity and release neuroactive agents, has been
instrumental in the uncovering of many roles that these cells could play in brain processing and the
storage of information. These findings initiated a conceptual revolution that leads to rethinking how
brain communication works since they imply that information travels and is processed not just in the
neuronal circuitry but in an expanded neuron-glial network. On the other hand the physiological
need for astrocyte signaling in brain information processing and the modes of action of these cells in
computational tasks remain largely undefined. This is due, to a large extent, both to the lack of



conclusive experimental evidence, and to a substantial lack of a theoretical framework to address
modeling and characterization of the many possible astrocyte functions. This book that we propose
aims at filling this gap, providing the first systematic computational approach to the complex, wide
subject of neuron-glia interactions. The organization of the book is unique insofar as it considers a
selection of “hot topics” in glia research that ideally brings together both the novelty of the recent
experimental findings in the field and the modelling challenge that they bear. A chapter written by
experimentalists, possibly in collaboration with theoreticians, will introduce each topic. The aim of
this chapter, that we foresee less technical in its style than in conventional reviews, will be to
provide a review as clear as possible, of what is “established” and what remains speculative (i.e. the
open questions). Each topic will then be presented in its possible different aspects, by 2-3 chapters
by theoreticians. These chapters will be edited in order to provide a “priming” reference for
modeling neuron-glia interactions, suitable both for the graduate student and the professional
researcher.

astrocyte anatomy: Astrocytes Bozzano G Luisa, 2012-12-02 Interest in the functional roles of
astrocytes in the nervous system has grown significantly as it is recognized that these cells not only
have their own pharmacology but also release neuro- and vaso-active factors. This book relates
astrocyte pharmacology to cell function for the first time, making it an attractive text across the
neuroscience community. - Discusses the pharmacological regulation of specific astrocyte functions -
Covers functional interactions between these and adjacent CNS cell types - Examines regional
heterogeneity of astrocytes with respect to receptor expression - Compares in vitro and in vivo
approaches

astrocyte anatomy: Ross & Wilson Anatomy and Physiology in Health and Illness Anne Waugh,
Allison Grant, 2018-07-12 The new edition of the hugely successful Ross and Wilson Anatomy &
Physiology in Health and Illness continues to bring its readers the core essentials of human biology
presented in a clear and straightforward manner. Fully updated throughout, the book now comes
with enhanced learning features including helpful revision questions and an all new art programme
to help make learning even easier. The 13th edition retains its popular website, which contains a
wide range of 'critical thinking' exercises as well as new animations, an audio-glossary, the unique
Body Spectrum®© online colouring and self-test program, and helpful weblinks. Ross and Wilson
Anatomy & Physiology in Health and Illness will be of particular help to readers new to the subject
area, those returning to study after a period of absence, and for anyone whose first language isn't
English. - Latest edition of the world's most popular textbook on basic human anatomy and
physiology with over 1.5 million copies sold worldwide - Clear, no nonsense writing style helps make
learning easy - Accompanying website contains animations, audio-glossary, case studies and other
self-assessment material, the unique Body Spectrum®© online colouring and self-test software, and
helpful weblinks - Includes basic pathology and pathophysiology of important diseases and disorders
- Contains helpful learning features such as Learning Outcomes boxes, colour coding and design
icons together with a stunning illustration and photography collection - Contains clear explanations
of common prefixes, suffixes and roots, with helpful examples from the text, plus a glossary and an
appendix of normal biological values. - Particularly valuable for students who are completely new to
the subject, or returning to study after a period of absence, and for anyone whose first language is
not English - All new illustration programme brings the book right up-to-date for today's student -
Helpful 'Spot Check' questions at the end of each topic to monitor progress - Fully updated
throughout with the latest information on common and/or life threatening diseases and disorders -
Review and Revise end-of-chapter exercises assist with reader understanding and recall - Over 120
animations - many of them newly created - help clarify underlying scientific and physiological
principles and make learning fun

astrocyte anatomy: The Journal of Anatomy and Physiology, Normal and Pathological,
Human and Comparative , 1898

astrocyte anatomy: Astrocytes and Epilepsy Jacqueline A. Hubbard, Devin K. Binder,
2016-07-05 Epilepsy is a devastating group of neurological disorders characterized by periodic and



unpredictable seizure activity in the brain. There is a critical need for new drugs and approaches
given than at least one-third of all epilepsy patients are not made free of seizures by existing
medications and become medically refractory. Much of epilepsy research has focused on neuronal
therapeutic targets, but current antiepileptic drugs often cause severe cognitive, developmental, and
behavioral side effects. Recent findings indicate a critical contribution of astrocytes, star-shaped
glial cells in the brain, to neuronal and network excitability and seizure activity. Furthermore, many
important cellular and molecular changes occur in astrocytes in epileptic tissue in both humans and
animal models of epilepsy. The goal of Astrocytes and Epilepsy is to comprehensively review exciting
findings linking changes in astrocytes to functional changes responsible for epilepsy for the first
time in book format. These insights into astrocyte contribution to seizure susceptibility indicate that
astrocytes may represent an important new therapeutic target in the control of epilepsy. Astrocytes
and Epilepsy includes background explanatory text on astrocyte morphology and physiology,
epilepsy models and syndromes, and evidence from both human tissue studies and animal models
linking functional changes in astrocytes to epilepsy. Beautifully labelled diagrams are presented and
relevant figures from the literature are reproduced to elucidate key findings and concepts in this
rapidly emerging field. Astrocytes and Epilepsy is written for neuroscientists, epilepsy researchers,
astrocyte investigators as well as neurologists and other specialists caring for patients with epilepsy.
- Presents the first comprehensive book to synthesize historical and recent research on astrocytes
and epilepsy into one coherent volume - Provides a great resource on the field of astrocyte biology
and astrocyte-neuron interactions - Details potential therapeutic targets, including chapters on gap
junctions, water and potassium channels, glutamate and adenosine metabolism, and inflammation

astrocyte anatomy: Journal of Anatomy and Physiology , 1898

astrocyte anatomy: The Functional Anatomy of the Reticular Formation Ugo Faraguna,
Michela Ferrucci, Filippo S. Giorgi, Francesco Fornai, 2019-10-04 The brainstem reticular formation
is the archaic core of ascending and descending pathways connecting the brain with spinal cord.
After the pioneer description of the activating role of the ascending reticular activating system by
Moruzzi and Magoun in 1949, an increasing number of studies have contributed to disclose the
multifaceted roles of this brain area. In fact, the brainstem reticular formation sub-serves a variety
of brain activities such as the modulation of the sleep-waking cycle, the level of arousal and
attention, the drive for novelty seeking behaviors and mood. Meanwhile, descending pathways play a
key role in posture modulation, extrapyramidal movements, and autonomic functions such as
breathing and blood pressure. Moreover, both descending and ascending fibers of the reticular
formation are critical in gating the sensory inputs and play a critical role in pain modulation and
gaze control. All these activities are impaired when a damage affects critical nuclei of the reticular
formation. Remarkably, in neurodegenerative diseases involving reticular nuclei, the rich collaterals
interconnecting reticular isodendritic neurons represent a gateway for disease spreading placing the
role of the reticular nuclei as a pivot in a variety of brain disorders. The present Research Topic is an
updated collection of recent studies, which contribute to define the systematic anatomy of the
reticular formation, its physiological and pharmacological features, as well as its involvement in
neurodegenerative disorders and neuroprotection.

astrocyte anatomy: Astrocyte-Neuron Interactions in Health and Disease Elena Blanco-Suarez,
Isabella Farhy-Tselnicker, 2024-08-27 This new book extensively explores a range of topics related
to astrocyte-neuron interactions under multiple conditions, in both health and disease. These include
the types of interactions that occur during development and the establishment of neuronal circuits
that underlie learning and memory formation in various animal models as well as humans.
Furthermore, the book addresses topics on how these interactions go awry in disease and injury. In
addition, the authors propose inspiring new avenues to explore therapeutic approaches using
astrocytes as targets. A cadre of international experts presents a broad range of views on the
state-of-the-art of astrocyte-neuron interactions.

astrocyte anatomy: Imaging and monitoring astrocytes in health and disease Carole Escartin,
Keith Murai, 2014-11-25 Astrocytes are key cellular partners to neurons in the brain. They play an



important role in multiple processes such as neurotransmitter recycling, trophic support, antioxidant
defense, ionic homeostasis, inflammatory modulation, neurovascular and neurometabolic coupling,
neurogenesis, synapse formation and synaptic plasticity. In addition to their crucial involvement in
normal brain physiology, it is well known that astrocytes adopt a reactive phenotype under most
acute and chronic pathological conditions such as ischemia, trauma, brain cancer, epilepsy,
demyelinating and neurodegenerative diseases. However, the functional impact of astrocyte
reactivity is still unclear. During the last decades, the development of innovative approaches to
study astrocytes has significantly improved our understanding of their prominent role in brain
function and their contribution to disease states. In particular, new genetic tools, molecular probes,
and imaging techniques that achieve high spatial and temporal resolution have revealed new insight
into astrocyte functions in situ. This Research Topic provides a collection of cutting-edge techniques,
approaches and models to study astrocytes in health and disease. It also suggests new directions to
achieve discoveries on these fascinating cells.

astrocyte anatomy: Anatomy and Physiology for Nursing and Healthcare Students at a Glance
Ian Peate, 2022-04-04 Anatomy and Physiology for Nursing and Healthcare Students at a Glance The
market-leading at a Glance series is popular among healthcare students and newly qualified
practitioners for its concise, simple approach and excellent illustrations. Each bite-sized chapter is
covered in a double-page spread with clear, easy-to-follow diagrams, supported by succinct
explanatory text. Covering a wide range of topics, books in the at a Glance series are ideal as
introductory texts for teaching, learning and revision, and are useful throughout university and
beyond. Everything you need to know about anatomy and physiology ... at a Glance! An ideal
introduction and revision guide for anatomy and physiology As part of the popular At a Glance
series, Anatomy & Physiology for Nursing & Healthcare Students provides a wonderful introduction
to the topic and is written with the student nurse in mind. This is also a useful reference guide for
any healthcare professional looking for a quick refresher on the human body. The book strikes a
balance between being succinct without being superficial, with concise writing that provides an
overview of anatomy and physiology. Helping nurses develop practical skills and deliver increasingly
complex care for patients through the study of how the body functions, readers will also find: A
user-friendly approach that includes bite-size pieces of information and full-colour diagrams to help
students retain, recall, and apply facts to their practice Clinical practice points that aim to
encourage readers to relate to the theoretical concepts in practice New to the second edition: a
chapter on anatomical terms and emphasising the importance of the correct anatomical terminology
in communication between healthcare professionals Includes access to a companion website with
self-assessment questions for each chapter This quick and easy-to-digest introduction to anatomy
and physiology is the perfect textbook for nursing students in all fields of practice, allied healthcare
students including paramedics and physiotherapists, and newly qualified nurses and nursing
associates. It is also an ideal reference book for anyone looking for an overview of the human body.
The book is also available in a range of digital formats which allows for easy access on the go. For
more information on the complete range of Wiley nursing and health publishing, please visit:
www.wiley.com To receive automatic updates on Wiley books and journals, join our email list. Sign
up today at www.wiley.com/email All content reviewed by students for students Wiley nursing books
are designed exactly for their intended audience. All of our books are developed in collaboration
with students. This means that our books are always published with you, the student, in mind. If you
would like to be one of our student reviewers, go to www.reviewnursingbooks.com to find out more.
This new edition is also available as an e-book. For more details, please see
www.wiley.com/buy/9781119757207

astrocyte anatomy: Physiology and Function of Glial Cells in Health and Disease
El-Mansoury, Bilal, El Hiba, Omar, Jayakumar, Arumugam Radhakrishnan, 2023-12-18 Glial cells,
including microglia, astrocytes, oligodendrocytes, and their progenitors NG2-glia, serve as key
players in maintaining structural integrity and complex brain homeostasis. They actively participate
in neurotransmission, energy metabolism, synaptic plasticity, neurogenesis, ion balance, immune




defense, and the clearance of neuronal debris. However, the physiological functions of glial cells are
often compromised in aging, neurodegenerative diseases such as Alzheimer's, Parkinson's, ALS, and
multiple sclerosis, as well as in gliomas, brain tumors demanding specialized understanding for
effective therapeutic interventions. Physiology and Function of Glial Cells in Health and Disease
provides a comprehensive exploration of the vital role played by glial cells in maintaining neural
homeostasis within the central nervous system (CNS). This book delves into the intricate interaction
between glial cells and neurons, shedding light on their essential contributions to neural function
and overall brain health. The book also highlights emerging research on astrocyte reprogramming
for the management of neurodegenerative diseases, offering a glimpse into potential future
therapies. This book is an essential resource for researchers, clinicians, and students in the field of
neuroscience. Its academic tone, coupled with in-depth discussions and cutting-edge insights, makes
it a valuable reference for anyone seeking a comprehensive understanding of the role of glial cells in
both health and disease.

astrocyte anatomy: Neuraxial Therapeutics Tony Yaksh, Salim Hayek, 2024-01-02 This book is
a comprehensive reference of the neuraxial route for the delivery of therapeutics. It reviews the
historical evolution of this approach from its inception in the later 1800's to present day. This amply
referenced text covers basic discussions of spinal anatomy, embryogenesis, neuraxial vascularity,
cerebrospinal fluid flow dynamics and parenchymal molecule movement. The pharmacokinetic and
pharmacodynamic properties of different intrathecal agents are explored in detail with particular
reference to clinical correlates in pain and spasticity. Particular attention is paid to the issues
relevant to preclinical models of intrathecal delivery and the assessment of spinal pathologies
arising from acute and chronic intrathecal drug delivery. Chapters provide essential discussions of
clinical aspects of patient care, including patient evaluation and screening, trialing and device
management, troubleshooting problems and addressing complications, best practices,
cost-effectiveness and future of the therapy. Clinicians and researchers who practice intrathecal
therapy and study neuraxial mechanisms will find Neuraxial Therapeutics, to be an invaluable guide
to this treatment modality.
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