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NOTICE
Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, 
changes in treatment and drug therapy are required. The authors and the publisher of this work have 
checked with sources believed to be reliable in their efforts to provide information that is complete 
and generally in accord with the standards accepted at the time of publication. However, in view of 
the possibility of human error or changes in medical sciences, neither the authors nor the publisher 
nor any other party who has been involved in the preparation or publication of this work warrants 
that the information contained herein is in every respect accurate or complete, and they disclaim 
all responsibility for any errors or omissions or for the results obtained from use of the information 
contained in this work. Readers are encouraged to confirm the information contained herein with 
other sources. For example and in particular, readers are advised to check the product information 
sheet included in the package of each drug they plan to administer to be certain that the  information 
contained in this work is accurate and that changes have not been made in the recommended dose 
or in the contraindications for administration. This recommendation is of particular importance in 
connection with new or infrequently used drugs.
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which he pursued everything he aimed at.

“The most dangerous risk of all is the risk of spending your life not 
doing what you want on the bet that you can buy yourself the 
freedom to do it later.”
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PREFACE

xxv

The first edition of NYSORA’s Textbook of Regional Anesthesia 
and Acute Pain Management (McGraw-Hill, 2007) was a com-
pendium of knowledge in regional anesthesia and acute pain 
medicine that quickly became a gold standard for students, 
practitioners, and test-takers alike. Yet, clinical practice marches 
on, and over 200 key opinion leaders and the worldwide com-
munity of NYSORA’s educators worked diligently over the 
past 4 years to update the first edition. It is now my privilege 
to present the second edition of the textbook.

The material in this edition has been organized into the-
matic sections. Writings on history of local and regional anes-
thesia is often unjustly limited to its very beginnings in the late 
1800s and early 1900s. However, a great deal of innovative and 
pioneering work has taken place in more recent history, that is 
now featured in the current edition. We have added numerous 
new anatomical dissections, diagrams, and functional anatomy 
illustrations developed by the NYSORA team for practitioners 
of regional anesthesia and pain medicine. NYSORA’s teaching 
of these techniques is based on the principles of injecting local 
anesthetics within connective tissue sheaths; consequently, sig-
nificant effort was invested in functional regional anesthesia 
anatomy and in illustrations that demonstrate the importance 
of this concept. Sections on connective tissues and the ultra-
structural anatomy of the neuraxial meninges were contributed 
by a group of Spanish collaborators, led by Dr Miguel Angel 
Reina. Their sections represent a collection of uniquely educa-
tional electron microscopic images that offer insights into the 
mechanisms of neural blockade, causes of failures and the ana-
tomical basis for vulnerability of neural structures to anesthesi-
ology interventions. I believe that these sections and their 
timeless images will be remain relevant for generations of stu-
dents to come.

The section on pharmacology features exciting information 
that is emerging on controlled-release local anesthetics that 
extend the analgesic benefits of neural blockade. New knowl-
edge on this topic is being published as this textbook is being 
printed; the reader is suggested to check the latest relevant lit-
erature to complement the information that was available at the 
time of publication.

The section on equipment for peripheral nerve blocks fea-
tures an expanded chapter on new equipment, such as the 
development of needles and catheters and novel equipment for 
needle-nerve and injection monitoring. For instance, Chapter 14 
gives an overview of the role of peripheral nerve stimulation in 
modern practice of ultrasound-guided peripheral nerve blocks 
and step-by-step algorithms to facilitate understanding of this 
often-confusing topic.

New to the second edition is an entire section on patient 
management considerations and regional anesthesia pathways. 
In Chapter 15, Dr Barrington’s team contributes a didactic 

outline of the steps and processes toward evidence-based clini-
cal pathways that incorporate big data, such as building path-
ways for specific surgical populations. The section also features 
two chapters on the effect of local anesthetics and regional 
anesthesia on cancer recurrence. The immune system and how 
it can be influenced by surgery and anesthesia are evaluated for 
possible mechanisms by which regional anesthesia could confer 
benefits in patients with cancer in Chapters 17 and 18.

Part 3B discusses the clinical practice of regional anesthesia, 
starting with local and infiltration anesthesia. Dr Raeder’s team 
describes the use of local anesthetics for intra-articular and 
periarticular infiltration (Chapter 19), and Dr Imran Ahmad 
shares a wealth of clinical and teaching experience on the use of 
local anesthetics and ultrasound technology for airway manage-
ment (Chapter 20).

Intravenous regional (Bier) blocks are still practiced world-
wide. A revised chapter on intravenous regional anesthesia for 
upper and lower extremity surgery was contributed by Dr Alon 
Winnie and his former students. The chapter features an updated 
reference list and step-by-step guidance for clinical practice.

In Part 3C, the chapters on neuraxial and epidural anesthe-
sia have been thoroughly updated and feature a wealth of ana-
tomical, practical, and clinical considerations, including 
complications and their management. A new chapter on the 
etiology and management of failed spinal anesthesia is highly 
practical and will be of interest to both students and practitio-
ners of anesthesiology (Chapter 23A). The chapter on epidural 
anesthesia contributed by Drs Toledano and Van de Velde 
features vast amount of physiologic, pharmacologic, and 
practical management information, and it is a good example of 
the efforts invested in making this edition of the textbook  
up-to-date.

Chapter 27 on postdural puncture headache now includes a 
number of electron microscopic images that facilitate under-
standing of the underlying pathophysiology and instructional 
diagrams that guide treatment.

Part 3D focuses on the latest techniques and information 
pertaining to ultrasound-guided nerve blocks. Beginning with 
equipment and the physics behind image optimization and 
artifact reduction, the chapters progress to the practical aspects 
of ultrasound-guided techniques for peripheral nerve blocks of 
the upper and lower extremities (Chapters 33A–33H) and for 
truncal blocks (Chapters 34 and 35). The techniques of locore-
gional anesthesia for maxillofacial and eye surgery have also 
been updated with highly illustrative, all-new NYSORA illus-
trations that we developed over the past 3 years. Chapters 39 
and 40 focus on ultrasound imaging of the paravertebral and 
neuraxial space.

The sections on pediatric regional anesthesia and the utility 
of ultrasound have been greatly expanded by some of most 
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respected practitioners and educators in pediatric anesthesiol-
ogy and perioperative care.

Part seven features updated and much expanded chapters on 
the practice of regional anesthesia in patients with specific con-
siderations and comorbidities.

The etiology of and avoiding complications of regional anes-
thesia are topics of great interest for practitioners of regional 
anesthesia. Part 9 discusses the mechanisms of and evidence-
based recommendations on how to improve the management 
of patients with neurologic complications, including sections 
on advances in monitoring and medicolegal documentation.

Medical care is increasingly driven by evidence-based and 
cost-effectiveness considerations. Consequently, several chapters 
address the principles of pharmacoeconomics as they relate to 
regional anesthesia, rehabilitation, and postoperative outcome.

Part 12 of the book discusses the principles and practice of 
acute pain management, organization of the acute pain service, 
the role of intravenous patient-controlled analgesia and peri-
neural catheters, and the epidemiology of pain. Special consid-
eration was given to multimodal analgesia and pharmacologic 
interventions that increase patient’s experience of anesthesia 
and surgery may have a role in preventing persistent postopera-
tive pain (Chapter 75).

Part 13 focuses on education in regional anesthesia and the 
development of regional anesthesia fellowship programs in the 
United States.

Although the current trend toward ultrasound guidance is 
likely to become the most prevalent method of delivering most 
regional anesthesia techniques in the developed world, surface-
based and electrical nerve stimulation techniques will likely 
continue to be practiced in many geographic areas without 
expertise ultrasound equipment. Because this edition was envi-
sioned as a standardized text for global education in regional 

anesthesia and acute pain medicine, for completeness we opted 
to include principles of peripheral nerve blockade without 
ultrasound guidance (Part 15). These sections have been thor-
oughly updated from the previous edition, many practice 
updates being adopted from what we have learned utilizing 
ultrasound guidance. These chapters also include fascinating 
historical perspectives on the development of peripheral nerve 
block techniques throughout decades passed and how advances 
in anatomical, pharmacologic, and equipment influenced the 
their developments. The chapters also contain a wealth of ana-
tomical information, teaching diagrams, and illustrations that 
add meaningful value to this textbook regardless of the needle 
guidance and techniques methods.

Finally, the book features two practical appendices. 
Appendix 1 contains a pragmatic guide for the use of regional 
anesthesia in the anticoagulated patient adopted for practices in 
Europe. The Appendix 2 illustrates the principles of disposition 
of injectates in tissue sheaths in common regional anesthesia 
techniques, contributed by a true pioneer in this area,  
Dr Philippe Gautier (BE).

No book is complete or without unavoidable errors regard-
less of the efforts invested. However, I believe that we have 
put together one of the most comprehensive texts on regional 
anesthesia and pain medicine to date and have spared no 
efforts to accomplish this. I thank and sincerely congratulate 
all collaborators and cordially invite readers to send along any 
discrepancies or suggestions to ana.lopez.517@gmail.com. As 
with the first edition, we will do our best to use the feedback 
to improve the textbook in a future edition to come a few 
years from now.

Respectfully,
Prof. Admir Hadzic
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