
intercostal space anatomy

intercostal space anatomy is a crucial aspect of human anatomy that pertains to the spaces between the ribs,
which play an essential role in respiratory mechanics and overall thoracic function. Understanding the
intercostal space anatomy involves exploring its structure, the muscles and nerves associated with it, and its
significance in clinical practices. This article will delve into the detailed anatomy of intercostal spaces, their
functions, and their relevance in medical contexts. Additionally, it will cover the anatomy of the intercostal
muscles, nerves, and vessels, as well as common pathologies related to this area.

This guide aims to provide a comprehensive overview of intercostal space anatomy and its implications in
health and disease.
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Understanding Intercostal Spaces

The intercostal spaces are the anatomical regions located between adjacent ribs, comprising a total of 11
intercostal spaces on each side of the thorax. Each space is designated by the rib that forms its superior
boundary, making the first intercostal space located between the first and second ribs, and so on. These
spaces are vital for the mechanics of breathing, allowing for the expansion and contraction of the thoracic
cavity during respiration.

Each intercostal space is supported by a framework of muscles, nerves, and blood vessels, which together
facilitate respiratory movements and provide structural integrity to the thoracic wall. The intercostal
muscles, specifically, play a crucial role in the inhalation and exhalation process by altering the volume of
the thoracic cavity.



The Anatomy of Intercostal Muscles

The intercostal muscles are divided into three main layers: external intercostal muscles, internal intercostal
muscles, and innermost intercostal muscles. Each layer has distinct functions and anatomical features that
contribute to respiratory mechanics.

External Intercostal Muscles

The external intercostal muscles are the most superficial layer, running obliquely from the lower border of
one rib to the upper border of the rib below. These muscles are primarily responsible for elevating the ribs
during inhalation, thereby increasing the volume of the thoracic cavity.

Internal Intercostal Muscles

Located beneath the external intercostals, the internal intercostal muscles run in the opposite direction.
These muscles are mainly involved in forced expiration by drawing the ribs closer together, thus
decreasing the thoracic cavity’s volume. Their fibers run perpendicular to those of the external intercostals.

Innermost Intercostal Muscles

The innermost intercostal muscles are the deepest layer and are similar in orientation to the internal
intercostals. Their role is less pronounced in respiration but may assist in stabilizing the rib cage during
breathing.

Nervous Supply to the Intercostal Spaces

The intercostal spaces are innervated by intercostal nerves, which are the ventral rami of the thoracic
spinal nerves T1 to T11. These nerves run along the inferior margin of each rib and provide motor
innervation to the intercostal muscles as well as sensory innervation to the overlying skin and pleura.

The intercostal nerves branch into various cutaneous branches, which supply sensation to the skin of the
thorax and abdomen. Understanding the nervous supply is critical for diagnosing and treating thoracic pain
and other related conditions.



Blood Supply to the Intercostal Areas

The blood supply to the intercostal spaces is primarily provided by the intercostal arteries, which arise from
the thoracic aorta. Each intercostal space receives blood from both the anterior and posterior intercostal
arteries.

Posterior Intercostal Arteries

Each posterior intercostal artery supplies blood to the muscles and skin of the back and the intercostal
muscles. These arteries branch off the thoracic aorta and enter the intercostal spaces, running along the
inferior border of the ribs.

Anterior Intercostal Arteries

The anterior intercostal arteries, arising from the internal thoracic artery, supply the upper six intercostal
spaces. These arteries also provide blood to the overlying skin and muscles, ensuring adequate oxygenation
and nutrient supply for proper function.

Clinical Significance of Intercostal Space Anatomy

The intercostal space anatomy is of paramount importance in various clinical scenarios. Understanding the
detailed anatomy allows healthcare professionals to perform procedures such as thoracentesis or chest tube
insertion without damaging vital structures.

Additionally, knowledge of intercostal anatomy aids in diagnosing conditions such as intercostal neuralgia,
rib fractures, and pleuritis. Accurate identification of the intercostal spaces is essential for effective
treatment and management of thoracic conditions.

Common Pathologies Related to Intercostal Spaces

Several pathologies can affect the intercostal spaces, leading to significant clinical symptoms and requiring
careful diagnosis and management. Some of the common conditions include:



Intercostal Neuralgia: This condition involves pain along the intercostal nerves, often due to
inflammation or injury.

Rib Fractures: Fractures of the ribs can occur due to trauma and may lead to intercostal muscle
injury or nerve damage.

Pleuritis: Inflammation of the pleura can cause sharp pain exacerbated by breathing, often related to
intercostal muscle involvement.

Costochondritis: Inflammation of the cartilage connecting the ribs to the sternum can mimic heart
pain and is often confused with cardiac conditions.

Healthcare professionals must be knowledgeable about these conditions to provide appropriate clinical
management and care.

Conclusion

Intercostal space anatomy is a vital component of thoracic anatomy that plays a significant role in respiratory
mechanics and overall thoracic function. A thorough understanding of the intercostal spaces, including the
muscles, nerves, and blood supply, is crucial for effective clinical practice and management of thoracic
conditions. As we have explored, the intercostal spaces not only support respiratory functions but also are
involved in various pathologies that require careful diagnosis and treatment. Mastery of this anatomical area
allows healthcare professionals to enhance patient outcomes through informed clinical decision-making.

Q: What are intercostal spaces?
A: Intercostal spaces are the anatomical regions located between adjacent ribs, essential for respiratory
mechanics and thoracic function.

Q: How many intercostal spaces are present in the human body?
A: There are 11 intercostal spaces on each side of the thoracic cavity, totaling 22 intercostal spaces.

Q: What is the function of the intercostal muscles?
A: Intercostal muscles assist in the mechanics of breathing by elevating or depressing the ribs, thereby
altering the volume of the thoracic cavity during inhalation and exhalation.



Q: Which nerves supply the intercostal spaces?
A: The intercostal spaces are supplied by intercostal nerves, which are the ventral rami of the thoracic
spinal nerves T1 to T11.

Q: What blood vessels supply the intercostal areas?
A: The intercostal areas are supplied by the anterior and posterior intercostal arteries, which branch from
the thoracic aorta and internal thoracic artery.

Q: What are common pathologies associated with intercostal spaces?
A: Common pathologies include intercostal neuralgia, rib fractures, pleuritis, and costochondritis, each
requiring specific clinical attention.

Q: How does intercostal anatomy relate to chest tube insertion?
A: Understanding intercostal anatomy is crucial for chest tube insertion to avoid damaging intercostal
nerves and blood vessels, ensuring safe and effective procedures.

Q: Can intercostal muscles be affected by injury?
A: Yes, intercostal muscles can be injured due to trauma or overexertion, leading to pain and impaired
breathing mechanics.

Q: What is intercostal neuralgia?
A: Intercostal neuralgia is a condition characterized by pain along the intercostal nerves, often due to
inflammation, injury, or irritation of the nerves.

Q: Why is intercostal space anatomy important in clinical practice?
A: Knowledge of intercostal space anatomy is vital for performing thoracic procedures, diagnosing thoracic
conditions, and managing patient care effectively.
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  intercostal space anatomy: Anatomy Raymond E. Papka, 2013-11-11 Since 1975, the
Oklahoma Notes have been among the most widely used reviews for medical students preparing for
Step 1 of the United States Medical Licensing Examination. OKN: Anatomy takes a unified approach
to the subject, covering Embryology, Neuroanatomy, Histology, and Gross Anatomy. Like other
Oklahoma Notes, Anatomy contains self-assessment questions, geared to the current USMLE format;
tables and figures to promote rapid self-assessment and review; a low price; and coverage of just the
information needed to ensure Boards success.
  intercostal space anatomy: Diagnostic Ultrasound: Musculoskeletal E-Book James F. Griffith,
2015-01-06 Diagnostic Ultrasound: Musculoskeletal was written by leading experts in the field as an
ideal source for the high-intensity radiological and clinical practices of today. This quick, up-to-date
reference employs a user-friendly, practically applicable format and is well suited for radiologists,
sonographers, rheumatologists, orthopaedic surgeons, sports physicians, and physiotherapists alike.
Complete coverage of ultrasound anatomy, diagnosis, differential diagnosis and ultrasound-guided
interventional procedures combines with thousands of illustrative clinical cases and schematic
diagrams to make this new resource among the most comprehensive available on the market.
Readily accessible chapter layout with succinct, bulleted teaching points and almost 3,000
high-quality illustrative clinical cases and schematic designs. All-inclusive section on
musculoskeletal ultrasound anatomy, as well as a comprehensive interventional section covering
muskuloskeletal ultrasound. Approaches musculoskeletal ultrasound from two different viewpoints:
that of a specific diagnosis (Dx section), followed by that of a specific ultrasound appearance (DDx
section). Differential diagnosis section features supportive images and text outlining the key
discriminatory features necessary in reaching the correct diagnosis. Provides a solid understanding
of musculoskeletal ultrasound anatomy and pathology.
  intercostal space anatomy: Anatomical Atlas of Chinese Acupuncture Points Sam Stuart,
2013-09-03 Anatomical Atlas of Chinese Acupuncture Points: The Cooperative Group of Shandong
Medical College and Shandong College of Traditional Chinese Medicine covers the common points
with their relations to human anatomical structures and the locations of points and indications. The
book provides illustrative 100 plates and pictures that fall into three categories: the first part deals
with the courses of 12 channels and 8 extra channels (Mai), points on such channels, locations, and
indications. The second part describes the relationships between familiar points and their relative
anatomical structures (head and neck, trunk, upper, and lower extremities). Points of auricular
acupuncture and their indications are included in the third part. The book further presents an index
of the ear acupuncture points. The book will be invaluable to people working in the fields of
combining Chinese traditional medicine with Western medicine, research work as well as clinical
therapeutics.
  intercostal space anatomy: Svastham One Liner - 2024 Akash Tiwari, 2024-01-13
  intercostal space anatomy: The Anatomical Foundations of Regional Anesthesia and
Acute Pain Medicine Macroanatomy Microanatomy Sonoanatomy Functional anatomy André
P. Boezaart, 2016-03-04 Although the timeless quote of Alon Winnie (ASRA Founding Father), that
regional anesthesia is simply an exercise in applied anatomy, rings true and will continue to ring
true for many years to come, we now have a better understanding of the micro- and ultrastructure of
the nerves and the anatomical features – membranes, fascia, fascial planes, and barriers – that
surround them. With this understanding on an anatomical basis, anesthesiologists can now better
appreciate the reasoning behind why pain blocks sometimes fail; or where the “sweet spot” of a
nerve is and how to find it; or why epidural blocks are segmental while subarachnoid blocks are not;
or why older patients are less prone to postdural puncture headache, and many more issues of
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regional anesthesia and pain medicine. The Anatomical Foundations of Regional Anesthesia and
Acute Pain Medicine is a textbook which explains the sensory function of each nerve in the human
body in detail, including the motor function. The textbook also features detailed information on
nerve sonoanatomy. This textbook is written and designed to convey practical working knowledge of
the macro-, micro-, sono-, and functional anatomy required for regional anesthesia and acute pain
medicine in an accessible manner through the use of detailed illustrations, (anatomical figures,
diagrams and tables), with simplified legends and videos that allow readers to understand concepts –
such as percutaneuous nerve mapping and nerve blockade access – in a dynamic manner. The
extensive reference lists adequately complement the knowledge provided in the text. The book is
essential for all medical graduates and training anesthesiologists seeking to understand the basics
and detailed nuances of nerve anatomy and regional anesthesia.
  intercostal space anatomy: Practical Aspects of ECG Recording Jacqui Crawford, Linda
Doherty, 2012 Practical Aspects of ECG Recording is for everyone who records or teaches ECGs.
Most electrocardiography courses and textbooks skim over recording and place their main emphasis
on interpretation. The purpose of this book is to shift the focus firmly back onto good recording
technique as the fundamental starting point for developing ECG competency. Although the chapters
are self-contained, pedagogical aids provide an opportunity to deepen learning through the
integration of accumulated skills and knowledge. Each chapter contains review and comprehension
questions, and key points which test the readerOCOs understanding, skills and knowledge on newly
acquired topic areas. Active learning is encouraged through the use of OCywhat ifOCO prediction
style questions and clinical scenarios which allow the reader to apply critical thinking, reasoning and
problem solving skills. Each chapter ends with a summary of the key points. This provides a brief
outline of the main concepts and facts discussed providing a revision snapshot of the topic area.
  intercostal space anatomy: Human Anatomy A. Halim, 2008-01-31 The present book, profusely
illustrated with more than 1000 illustrations, covers the syllabus recommended by the Dental
Council of India. Since the Head and the Neck has to be studied in all its details, it has been dealt
with thoroughly. Gross anatomy of brain, and cranial nerves has been covered with a view for the
greater understanding of the anatomy of head and neck and its importance in clinical application.
Gross anatomy of thorax and abdomen has been dealt with in a manner which will facilitate physical
examination of a medial or surgical case when the students are taught general medicine and surgery
and should have a knowledge of the viscera in the chest or abdomen. Anatomy of the extremities
described gives an idea of the construction of the limbs in general and covers the anatomy of the
whole body. Fundamentals of medical genetics are dealt with so that the student can understand the
genetic basis of diseases. General principles of anthropology is briefly covered to make the student
appreciate that anatomy is the foundation not only of medicine, but also of man's physical and
cultural development. It is hoped that the present book will prove a suitable text for dental students.
  intercostal space anatomy: Xie's Veterinary Acupuncture Huisheng Xie, Vanessa Preast,
2013-05-13 Traditional Chinese Veterinary Medicine has been used to treat animals in China for
thousands of years. Until now, the majority of the literature on Traditional Chinese Veterinary
Medicine has been written in Chinese. Xie's Veterinary Acupuncture serves as a comprehensive and
accessible reference on the basic principles, techniques and clinical application of veterinary
acupuncture. Written by a world renowned authority on veterinary acupuncture and a panel of
experts, the book incorporates a traditional Chinese approach to veterinary acupuncture, including
ancient and newly developed acupuncture techniques for both small and large animals. With the
growing interest in veterinary acupuncture worldwide, this ground-breaking and authoritative text is
a timely resource for practitioners and students alike.
  intercostal space anatomy: MBBS - 1st Year Notes Mr. Rohit Manglik, 2024-06-24
Comprehensive notes on Anatomy, Physiology, and Biochemistry with key diagrams and concepts.
  intercostal space anatomy: Egan's Fundamentals of Respiratory Care E-Book Robert M.
Kacmarek, James K. Stoller, Albert J. Heuer, 2019-12-18 **Textbook and Academic Authors
Association (TAA) McGuffey Longevity Award Winner, 2024**Learn the principles and skills you'll



need as a respiratory therapist! Egan's Fundamentals of Respiratory Care, 12th Edition provides a
solid foundation in respiratory care and covers the latest advances in this ever-changing field.
Known as the bible for respiratory care, this text makes it easy to understand the role of the
respiratory therapist, the scientific basis for treatment, and clinical applications. Comprehensive
chapters correlate to the 2020 NBRC Exam matrices, preparing you for clinical and exam success.
Written by noted educators Robert Kacmarek, James Stoller, and Albert Heuer, this edition includes
new chapters on heart failure as well as ethics and end-of-life care, plus the latest AARC practice
guidelines. - Updated content reflects the newest advances in respiratory care, preparing you to
succeed in today's health care environment. - UNIQUE! Mini-Clinis provide case scenarios
challenging you to use critical thinking in solving problems encountered during actual patient care. -
Decision trees developed by hospitals highlight the use of therapist-driven protocols to assess a
patient, initiate care, and evaluate outcomes. - Rules of Thumb highlight rules, formulas, and key
points that are important to clinical practice. - Learning objectives align with the summary
checklists, highlighting key content at the beginning and at the end of each chapter, and parallel the
three areas tested on the 2020 NBRC Exam matrices. - Learning resources on the Evolve companion
website include an NBRC correlation guide, image collection, lecture notes, Body Spectrum
electronic anatomy coloring book, and an English/Spanish glossary. - Student workbook provides a
practical study guide reflecting this edition of the text, offering numerous case studies, experiments,
and hands-on activities. Available separately. - Full-color design calls attention to the text's special
features and promotes learning. - Glossary includes key terms and definitions needed for learning
concepts. - NEW Heart Failure chapter covers the disease that is the most frequent cause of
unscheduled hospital admissions. - NEW Ethics and End-of-Life Care chapter explains related issues
and how to help patients and their families. - NEW! Improved readability makes the text easier to
read and concepts easier to understand. - NEW! Updated practice guidelines from the AARC
(American Association for Respiratory Care) are included within the relevant chapters. - NEW!
Updated chapters include topics such as arterial lines, stroke, ACLS, PALS, hemodynamics,
polysomnography, waveform interpretation, and laryngectomy. - NEW! Streamlined format
eliminates redundancy and complex verbiage.
  intercostal space anatomy: Techniques in Anesthesia, Intensive Care and Emergency
Medicine Nishkarsh Gupta, Raveendra Shankaranarayana Ubaradka, Anju Gupta, Debendra Kumar
Tripathy, 2025-02-17 The book covers a wide range of techniques useful for medical and
paramedical professionals across specialties such as anesthesiologists, intensivists, and emergency
physicians. It includes techniques and procedures ranging from the simple ones like intravenous
access to the advanced ones like transesophageal echo (TEE) or extracorporeal membrane
oxygenators (ECMO). It covers the basic techniques in detail helping the clinicians as well as the
paramedical staff like nursing, anesthesia assistants and emergency technicians in developing their
knowledge and skills in management of emergency and critical situations. Additionally, the book
explains the fundamentals of advanced techniques like TEE and ECMO to prepare the readers for an
advanced learning and training subsequently. Each technique is presented in a simple, lucid and
practical way with complete details of the steps, equipment, indications, and contraindications. It
also emphasizes modifications for different settings, like emergency and critical care settings,
wherever appropriate. The book is an up-to-date and evidence-based resource contributed by expert
professionals.
  intercostal space anatomy: High-yield Heart Ronald W. Dudek, 2006 High-Yield™ Heart is
the second in a series of High-Yield™ Systems books by a best-selling medical textbook author that
cover the basic sciences of the medical school curriculum using a systems-based approach. This
approach helps students integrate their first two years' course material and offers excellent
preparation for USMLE Step 1 and clinical rotations. Chapters cover each basic
science—embryology, gross anatomy, radiology, histology, physiology, pathology, microbiology, and
pharmacology—as it relates to the heart and cardiovascular system. The book is replete with
radiographs, CT and MRI scans, and micrographs of normal tissue and pathologic conditions.



Sections of the book are tabbed for easy reference.
  intercostal space anatomy: Thorax and abdomen Colin Hinrichsen, Peter Lisowski, 2007 This
set of volumes is a companion to a program, supplemented by lectures and dissection, on the study
of human anatomy. Each volume highlights important general concepts of anatomy and lists the
structures in context that must be understood in a study program. The coverage caters for the needs
of students of medical and paramedical disciplines. Emphasis is on carefully organizing major
regions and promoting focused active learning through accurate labeling of anatomical drawings
and posing clinical questions.
  intercostal space anatomy: Oxford Textbook of Fundamentals of Surgery William E. G.
Thomas, Malcolm W. R. Reed, Michael G. Wyatt, 2016 A definitive, accessible, and reliable resource
which provides a solid foundation of the knowledge and basic science needed to hone all of the core
surgical skills used in surgical settings. Presented in a clear and accessible way it addresses the
cross-specialty aspects of surgery applicable to all trainees.
  intercostal space anatomy: Ultrasound Guided Regional Anesthesia and Pain Medicine
Paul E. Bigeleisen, 2012-02-03 This full-color text/atlas describes all of the nerve blocks for which
ultrasound guidance has proved efficacious, including upper and lower limb blocks. The chapter
organization is similar to Chelly's Peripheral Nerve Blocks book: each block is described by concise
text covering the indications for use, necessary equipment, anatomic landmarks, approach, and
technique. The blocks are richly illustrated by ultrasound stills and relevant anatomy. A companion
Website will have video modules on 1. principles of sonography, including how to turn on the
machine, set up the transducers, move the transducers, change the contrast, depth, frequency and
dynamic range compression settings, how to use color Doppler flow imaging and align the needle
with the beam and 2. ultrasound-guided blocks of the interscalene, supraclavicular, infraclavicular,
axillary, femoral, subgluteal, popliteal, and caudal regions.
  intercostal space anatomy: Essentials of Pain Medicine E-book Honorio Benzon, Srinivasa N.
Raja, Scott E. Fishman, Spencer S Liu, Steven P Cohen, 2011-06-30 This third edition of Essentials
of Pain Medicine offers an accessible and concise, yet complete, overview of today's theory and
practice of pain medicine and regional anesthesia. From a review of basic considerations through
local anesthetics and nerve block techniques, this book provides the reader with an excellent tool for
exam review or practice of Pain Management. Organized in a concise, practical quick-reference
format. All chapters are brief and easy to read quickly. Offers specific strategies for the evaluation
and management of a full range of pain syndromes, including cancer pain. Features over 230
diagrams, illustrations, summary charts and tables that clarify the information and make it easy to
apply. Discusses the latest drugs and therapeutic approaches, such as acupuncture. Presents the
management of pain for every setting where it is practiced, including the emergency room, the
critical care unit, and the pain clinic. Includes new topics such as: imaging in pain medicine,
radiation safety, issues associated with the use of narcotics, intraarticular and intraperitoneal use of
opioids, pain management in the emergency room and in the intensive care unit, pain management
issues during pregnancy, geriatric pain, and hospice care and end-of-life issues. New chapters on
interventional procedures include discography, intradiscal electrothermal coagulation (IDET),
vertebroplasty, and piriformis injections. Truncal blocks and neuraxial blocks and anticoagulants are
added to the section on nerve blocks.
  intercostal space anatomy: Current Therapy of Trauma and Surgical Critical Care - E-Book
Juan A. Asensio, Wayne J. Meredith, 2023-03-18 Drawing on the experience and knowledge of
master world-renowned trauma surgeons, Current Therapy of Trauma and Surgical Critical Care,
3rd Edition, offers a comprehensive summary of optimal treatment and post-operative management
of traumatic injuries. Ideally suited for everyday use, this practical, concise reference highlights the
most important aspects of urgent surgical care, from damage control to noninvasive techniques to
chemical and biological injuries. A focus on the surgical techniques required to manage even the
most complex injuries makes it both an excellent resource for quick review before entering the
operating room and a valuable review tool for board certification or recertification. - Covers the



entire spectrum of Trauma Surgery and Surgical Critical Care—from initial evaluation, military and
civilian field and trauma center evaluation and resuscitation, to diagnosis, operative, and
postoperative critical care and outcomes—in nearly 100 print and 39 online-exclusive chapters, all
newly streamlined to emphasize frontline procedural treatment. - Features extensive new data and
updates to Cardiac, Thoracic, Vascular, and Military Surgery chapters, plus numerous new
intraoperative photographs and high-quality line drawings that highlight the most important aspects
of urgent surgical care. - Contains 14 new chapters, including Innovations in Trauma Surgery
Simulation; Air Evacuation and Critical Care in Military Casualties; REBOA: Indications and
Controversies; Penetrating Extracranial Vertebral Artery; Penetrating Arterio-Venous Fistulas; The
Genomics of Profound Shock and Trauma; ECMO; and newer strategies, such as nerve blocks for
pain management to combat the opioid epidemic. - Incorporates a wealth of military knowledge from
both recent and past military conflicts, as well as from asymmetric warfare; many of the authors and
co-authors have extensive past and present military experience. - Uses a consistent, easy-to-follow
chapter format throughout, for quick and easy reference and review. - Reviews the essential
principles of diagnosis and treatment, as well as the specifics of surgical therapy, making it useful
for surgeons across all specialties. - Integrates evidence-based practice guidelines into the text
whenever possible, as well as comprehensive utilization of the American Association for the Surgery
of Trauma – Organ Injury Scales (AAST-OIS). - Contains such a wealth of operative photographs and
line drawings, both in the printed version and many more in the electronic version, that it could be
considered an Atlas of Trauma Surgery. - An eBook version is included with purchase. The eBook
allows you to access all of the text, figures and references, with the ability to search, customize your
content, make notes and highlights, and have content read aloud.
  intercostal space anatomy: Pharmacology and Physiology for Anesthesia E-Book Hugh C.
Hemmings, Talmage D. Egan, 2018-10-19 Pharmacology and physiology are the foundation of every
anesthesia provider's training and clinical competency. Pharmacology and Physiology for Anesthesia:
Foundations and Clinical Application, 2nd Edition, delivers the information you need in
pharmacology, physiology, and molecular-cellular biology, keeping you current with contemporary
training and practice. This thoroughly updated edition is your one-stop, comprehensive overview of
physiology, and rational anesthetic drug selection and administration, perfect for study, review, and
successful practice. - Contains new chapters on Special Populations (anesthetic pharmacology in
obesity, geriatrics, and pediatrics), Oral and Non-IV Opioids, Thermoregulation, Physiology and
Pharmacology of Obstetric Anesthesia, Chemotherapeutic and Immunosuppresive Drugs, and
Surgical Infection and Antimicrobial Drugs - Incorporates entirely new sections on Physics, Anatomy,
and Imaging - Includes new information on consciousness and cognition, pharmacodynamics, the
immune system, and anti-inflammatory drugs - Features user-friendly tables, figures, and algorithms
(including 100 new illustrations), all presented in full color and designed to help explain complex
concepts - Helps you understand the molecular mechanism of drug actions and identify key drug
interactions that may complicate anesthesia with dedicated sections on these areas - Expert
ConsultTM eBook version included with purchase, which allows you to search all of the text, figures,
and references from the book on a variety of devices
  intercostal space anatomy: Diagnostic Ultrasound: Vascular - E-book Mark E. Lockhart,
2024-09-13 Develop a solid understanding of ultrasound and evolving vascular ultrasound practices
with this practical, point-of-care reference in the popular Diagnostic Ultrasound series. Written by
leading experts in the field, the second edition of Diagnostic Ultrasound: Vascular offers detailed,
clinically oriented coverage of anatomy, techniques, and diagnoses in this complex area. Featuring
more than 1,750 images and full-color illustrations throughout, this edition showcases vascular
ultrasound techniques across 4 different types of ultrasound, including details regarding imaging
artifacts. Diagnostic pearls and pitfalls accompany the detailed sonographic descriptions of vascular
disease and anomalies regularly encountered in the head and neck, chest and abdomen (including
transplants), and extremities. - Provides a wide range of anatomic detail, technical factors, and
diagnostic criteria to guide accurate application of ultrasound throughout the body - Covers new and



evolving techniques such as the increasing use of microbubble imaging to enhance image resolution,
distinguish vessels more clearly, and minimize noise and background signals - Details the latest
information across several ACR RADS criteria, and contains extensive new material from the
LI-RADS, GB-RADS, and transplant criteria, which now include Doppler ultrasound with its
noninvasive methodology rated highly for appropriate use - Reflects an increased use of Doppler
extremity evaluations due to ongoing COVID-19 diagnoses and a higher incidence of venous
thrombosis - Contains updated ACR Appropriateness Criteria regarding the new highly appropriate
ratings, as well as new Intersocietal Accreditation Commission (IAC) recommendations in numerous
diagnosis chapters - Contains a gallery of typical and atypical ultrasound appearances covering a
wide spectrum of disease, correlated with CT and MR imaging where appropriate, and detailed
artistic renderings - Features image-rich chapters on vascular ultrasound techniques, covering
grayscale, color, power, and spectral (pulsed) Doppler imaging, as well as imaging artifacts -
Contains time-saving reference features such as succinct and bulleted text, a variety of test data
tables, a Key Facts section that begins in each chapter, annotated images, and an extensive index -
An ideal reference for radiologists, sonographers, vascular surgeons, and those who are training in
these fields
  intercostal space anatomy: Gross Anatomy, Neuroanatomy, and Embryology for Medical
Students Jonathan Leo, 2025-05-27 This work is an essential resource for medical students seeking
a deep, long-term understanding of anatomy. Combining and updating two of the author’s previous
Springer titles—one on gross anatomy and another on medical neuroanatomy—this book also
includes a wealth of new material designed to support comprehensive learning. Rather than
emphasizing rote memorization, this guide helps students grasp the most complex anatomical
concepts they will encounter in their first year of medical school, with a focus on clinical application.
Each topic is presented with real-world scenarios in mind, making it a valuable reference not only
for preclinical students but also for third- and fourth-year trainees looking for a refresher during
clinical rotations. The book is organized into three sections: Section One covers the gross anatomy of
the head and neck, abdomen, thorax, pelvis and perineum, lower limb, upper limb, and back. Section
Two presents clinical neuroanatomy in a lesion-based format, emphasizing diagnosis through signs
and symptoms. Section Three explores embryology and organ system development, also with a
clinical focus. Comprehensive, accessible, and richly illustrated, Gross Anatomy, Neuroanatomy, and
Embryology for Medical Students: The Ultimate Survival Guide is a must-have companion for
medical students navigating the challenging world of anatomy.
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