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Foreword

Out of Operating Room Anesthesia: A Comprehensive Review (OORA) discusses
the delivery of anesthesia care for surgery and invasive diagnostic and therapeutic
procedures in areas other than in the standard operating room. Delivery of anesthe-
sia care in these settings is a widely accepted practice that has grown by leaps and
bound in recent years, and will certainly continue to grow in the years to come. This
growth brings with it new challenges that are unique to this field. In particular, as the
delivery of care outside the typical operating room environment has become more
commonplace, so has the tendency to undertake more complex surgeries and proce-
dures with increasingly complicated (ASA III-IV, debilitated and elderly) patients.
For example, the procedure may only be a colonoscopy. However, in a patient who
is 157 cm (5’ 2”) and weighs 118 kg (260 1lbs) with a history of sleep apnea and a
Mallampati IIT airway, the risk of a respiratory arrest with minimal sedation is non-
trivial. The pressures to care for significant numbers of patients daily in the out of
operating room setting while maintaining the same safety and quality standards
expected in the operating room create an enormous challenge. Therefore, now is the
perfect time to codify in a monograph, practices and principles that can guide the
delivery of patient care in this now significant segment of anesthesiology.

OORA provides a much-needed guide to the important specialty of out of operat-
ing room anesthesia care. Dr. Goudra has done an outstanding job compiling a com-
prehensive set of topics and presenting them in a way that is easy for any anesthesia
caregiver to readily comprehend, and most importantly, place into practice. The
contributing authors are all well-respected practitioners in out of the operating room
anesthesia care from the United States and Ireland. The monograph consists of 32
chapters organized in 8 logical parts. Parts 1 and 2 lay out, respectively, general
principles and specific patient safety concerns administering anesthesia care to
patients outside of the operating room. Much of the core management material is
presented in Parts 3—5 in the monograph where the authors discuss anesthesia care
for gastroenterology (Part 3), cardiac (Part 4) and neuroradiology (Part 5) proce-
dures. Parts 6 and 7 describe the management of selected special cases, whereas
Part 8 outlines the enormous possibilities for anesthesiology research in areas out-
side of the operating room. Dr. Goudra and colleagues have expanded into a
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monograph a significant volume of material that typically appears in only a few
chapters in a standard anesthesiology textbook.

Dr. Goudra is uniquely qualified to write and edit OORA. He draws upon more
than 20 years of experience as an anesthesiologist practicing in India, Ireland, the
United Kingdom, and the United States. In addition to being an experienced practi-
tioner in the out of operating room setting, he has devised a number of anesthesia
innovations including novel designs for a bite block, airway, and a mask airway.
I recently spent time with Dr. Goudra in the operating room at the University of
Pennsylvania to learn first-hand his approaches for managing total intravenous
anesthesia. It is without question time very well spent!

I strongly support and endorse the work that Dr. Goudra and his colleagues have
so nicely assembled in OORA. It is a must read for anesthesiologists, residents, fel-
lows, and nurse anesthetists to gain up-to-date, step-by-step management recom-
mendations for delivering anesthesia care outside the operating room. OORA is an
important contribution to maintaining and improving care in this now significant
segment of anesthesiology practice.

Sincerely,

Emery N. Brown, MD, PhD

Warren M. Zapol Professor of Anaesthesia

Harvard Medical School

Department of Anesthesia, Critical Care and Pain Medicine
Massachusetts General Hospital

Edward Hood Taplin Professor of Medical Engineering
Institute for Medical Engineering and Science
Professor of Computational Neuroscience

Picower Institute for Learning and Memory
Department of Brain and Cognitive Sciences
Massachusetts Institute of Technology

May 2016



Preface

Out of operating room anesthesia challenges are discussed in almost all anesthesia
textbooks. Moreover, there are at least two books dedicated to the area already
available. With this in the background, one might wonder the necessity and timeli-
ness of yet another book. The project can only be justified with one or more of the
following three criteria and we hope that all three are met in this maiden edition.

The field of out of operating room anesthesia has evolved beyond belief. About
two decades ago, most gastrointestinal (GI) endoscopic procedures were diagnostic
and performed either awake or after administration of midazolam. Nearly all neuro-
radiological procedures were diagnostic scans, occasionally requiring sedation or
general anesthesia. Electrophysiological procedures were largely restricted to car-
dioversions and pacemaker insertions. As we fast-forward two decades, the array of
procedures performed in all these areas is of epic proportions. Therapeutic GI endo-
scopic procedures are performed in large numbers on a daily basis. Apart from
highly evolved pacemaker insertions and reinsertions, the growth in the area of car-
diac ablation is phenomenal. Neuroradiological approaches involving coils and
stents have already limited the scope of neurosurgery. Thoracic surgery has seen a
major decline as a result of therapeutic bronchoscopy. The ongoing research prom-
ises that 10-20 years henceforth, the out of operating procedures will overtake oper-
ating room procedures—both in volume and complexity. In all these locations, the
presence of anesthesia provider is ubiquitous. Consequently, there is an absolute
need for another dedicated book in the out of operating room area.

Another factor is the content. This book is much more practice oriented. Although
topics such as organization, layout, and management of the out of operating room
practice are important, we have deliberately left them out. Instead, extensive focus
is on the various aspects of administration of anesthesia. As editors, we would like
to consider all the chapters as outstanding.

The third reason to write a book is to present the subject matter in a unique style.
Wherever appropriate, the chapters are bulleted and we believe that this feature
would increase the pleasure of reading. A brief abstract is presented for many chap-
ters summarizing the salient features. Additionally, tables and figures are used as
applicable.
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Although family support is essential during such endeavors and we appreciate
their support, more importantly we would like to acknowledge the precise and
dependable assistance provided by Wade Grayson, the developmental editor at
Springer. We also appreciate the guidance accorded by Joanna Renwick, Clinical
Medicine Editor at Springer. It was a pleasure to work with both of them.

Philadelphia, PA, USA Basavana Goudra, MD FRCA FCARCSI
New Delhi, Delhi, India Preet Mohinder Singh, MD DNB



Contents

PartI General Concepts

1 Pharmacology of Sedative Drugs Used in Out
of Operating Room Anesthesia .................................
Carlos A. Artime

2 Pharmacology of Anesthetic Drugs Used in Out
of Operating Room Anesthesia ................................
Elizabeth W. Duggan and Kathy L. Schwock

3 Principles of Delivery of Sedatives and Intravenous
Anesthetics in Out of Operating Room Anesthesia................
Jean Gabriel Charchaflieh, Monica Ganatra, and Erin Springer

Part I Patient Safety in Procedures Outside the Operating Room
4 Preoperative Assessment: General Principles . ...................
Radha Arunkumar and Pascal Owusu-Agyemang

5 Fasting Guidelines: Do They Need to Be Different? ............ ...
Pascal Owusu-Agyemang and Radha Arunkumar

6 Organization of a Sedation Suite: Setting the Standards . ..........
Rajiv R. Doshi and Mary Ann Vann

Part III Anesthesia for Endoscopic Procedures
7 Anesthesia for Upper GI Endoscopy Including Advanced

Endoscopic Procedures. .. ........... ... .. ... .. .. . ...
Mary Elizabeth McAlevy and John M. Levenick

8 Anesthesia for Colonoscopy................. ... ... ...,
George A. Dumas and Gwendolyn L. Boyd

65



10

11

Contents

Anesthesiafor ERCP . ...... ... .. .. .. .. . . ... . .. 113
Rajiv R. Doshi and Mary Ann Vann

Anesthesia for Bronchoscopy............... ... ... ... . ... ... 131
Mona Sarkiss

Airway Devices in GI Endoscopy ............................. 145
Basavana Goudra and Preet Mohinder Singh

Part IV Anesthesia for Cardiac Procedures

12

13

14

15

Anesthesia and Sedation Strategies in Electrophysiology:
General Concepts . ........... ... it 157
Anjan Trikha, Bharathram Vasudevan, and Anuradha Borle

Anesthesia for Cardioversion. . ... ............................ 171
Michele L. Sumler and McKenzie Hollon

Anesthesia for Cardiac Ablation Procedures. ................... 179
Igor O. Zhukov and Yuriy O. Zhukov

Ventilation Strategies Including High Frequency
Jet Ventilation . . ......... ... . ... . ... 191
Alexander Bailey and Michael Duggan

Part V  Anesthesia for Neuroradiology

16

17

Anesthesia in the MRI Suite and for CT Scan. . ................. 205
Gregory E.R. Weller
Anesthesia for Procedures in the Neurointerventional Suite . . ... .. 221

Arne O. Budde and Sprague W. Hazard III

Part VI Anesthesia for Other Out of Operating Room Procedures

18

19

20

Anesthesia for Outpatient Dental Procedures ................... 237
Carolyn Barbieri and Meghan Whitley
Anesthesia for Electroconvulsive Therapy . . .................... 249

Nicole Jackman and Jonathan Z. Pan

Anesthesia and Sedation for Interventional Pain Procedures ... ... 261
Jonathan Anson and Bunty Shah

Part VII Special Situations

21

Pediatric Off Site Anesthesia................................. 273
Kara M. Barnett, Mian Ahmad, Todd Justin Liu,
and Rayhan Ahmed Tariq



Contents Xi

22

23

24

25

26

27

Procedural Sedation in the Emergency Department. ............. 305
Nancy Vinca, John Barrett, and Christopher J. D. Tems

Cosmetic Procedures and Office Based Sedation. . ............... 319
Basavana Goudra and Shubhangi Arora

Anesthesia for Ophthalmologic Surgery........................ 329
Julie Mani and Melissa Ann Brodsky
Anesthesia and Radiotherapy Suite ........................... 347

Kara M. Barnett, Amy Catherine Lu, and Luis E. Tollinche

Infertility Treatment: The Role of Anesthesia Techniques. . ....... 357
John Fitzgerald, Nikki Higgins, and John P.R. Loughrey

Challenges of Performing Out of Operating Room
Anesthesia on the Morbidly Obese .. .......................... 369
Mansoor M. Aman and Ashish C. Sinha

Part VIII Future and Controversies

28

29

30

31

32

Sedation for Gastrointestinal Endoscopy:
Gastroenterologists Perspective. . . ......................... ... 389
Andrea Riphaus and Till Wehrmann

Propofol Infusion Platforms. .. ........ .. ... .. ... .. ... ... 403
Preet Mohinder Singh and Basavana Goudra

Regional Techniques: Role and Pitfalls. . .. ................... .. 413
Shelley Joseph George and Maimouna Bah

Newer Drugs for Sedation: Soft Pharmacology.................. 437

Janette Brohan and Peter John Lee

Future Research and Directions in Out of Operating
Room Anesthesia. . ......... ... ... ... .. ... .. i 453
Basavana Goudra and Preet Mohinder Singh



Contributors

Mian Ahmad Drexel University College of Medicine, Hahnemann University
Hospital, Philadelphia, PA, USA

Mansoor M. Aman, MD Department of Anesthesiology and Perioperative
Medicine, Drexel University College of Medicine/Hahnemann University
Hospital, Philadelphia, PA, USA

Jonathan Anson, MD Anesthesiology and Perioperative Medicine,
Penn State Milton S. Hershey Medical Center, Hershey, PA, USA

Shubhangi Arora, MBBS, MD Department of Anesthesia,
Brigham and Women’s Hospital, Boston, MA, USA

Carlos A. Artime, MD Department of Anesthesiology, McGovern Medical
School at The University of Texas Health Science Center at Houston,
Houston, TX, USA

Radha Arunkumar, MD Department of Anesthesiology and Perioperative Medicine,
The University of Texas MD Anderson Cancer Center, Houston, TX, USA

Maimouna Bah, MD Department of Anesthesiology, Hahnemann University
Hospital, Philadelphia, PA, USA

Alexander Bailey, MD Department of Anesthesiology, Emory University
Hospital, Atlanta, GA, USA

Carolyn Barbieri, MD Department of Anesthesiology and Perioperative
Medicine, Penn State Milton S Hershey Medical Center, Hershey, PA, USA

Kara M. Barnett, MD Department of Anesthesiology and Critical Care
Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA

John Barrett, MD Department of Emergency Medicine, Hospital of the University
of Pennsylvania, Philadelphia, PA, USA

Xiii



Xiv Contributors

Anuradha Borle Department of Anesthesiology, Pain Medicine and Critical Care,
All India Institute of Medical Sciences, New Delhi, Delhi, India

Gwendolyn L. Boyd, MD Department of Anesthesiology and Perioperative
Medicine, University of Alabama at Birmingham, UAB Callahan Eye Hospital
and University of Alabama Hospital, Birmingham, AL, USA

Melissa Ann Brodsky, MD Department of Anesthesiology and Perioperative
Medicine, Drexel University College of Medicine, Hahnemann University
Hospital, Wayne, PA, USA

Janette Brohan, MB, BCh, BAO Department of Anaesthesia,
Cork University Hospital, Cork, Ireland

Arne O. Budde, MD, DEAA Anesthesiology and Perioperative Medicine,
Penn State Milton S Hershey Medical Center, Center for Perioperative Services,
Hershey, PA, USA

Jean Gabriel Charchaflieh, MD, PhD Department of Anesthesiology,
Yale University School of Medicine, New Haven, CT, USA

Rajiv R. Doshi, MD Department of Anesthesia, Critical Care, and Pain
Medicine, Beth Israel Deaconess Medical Center, Boston, MA, USA

Elizabeth W. Duggan, MD Department of Anesthesiology, Emory University
Hospital, Atlanta, GA, USA

Michael Duggan, MD Division of Cardiothoracic Anesthesiology,
Department of Anesthesiology, Emory University Hospital, Atlanta, GA, USA

George A. Dumas, MD Department of Anesthesiology and Perioperative
Medicine, University of Alabama at Birmingham, Birmingham, AL, USA

John Fitzgerald, MB, FRCA, FCAI EDIC Department of Anesthesia,
The Rotunda Hospital, Dublin, Ireland

Monica Ganatra, MD, MPH Department of Anesthesiology, Yale New Haven
Hospital, New Haven, CT, USA

Shelley Joseph George, MD Department of Anesthesiology,
Hahnemann University Hospital, Philadelphia, PA, USA

Basavana Goudra, MD, FRCA, FCARCSI Department of Anesthesiology
and Critical Care Medicine, Hospital of the University of Pennsylvania,
Philadelphia, PA, USA

Sprague W. Hazard III , MD Anesthesiology and Perioperative Medicine,
Penn State Milton S Hershey Medical Center, Hershey, PA, USA

Nikki Higgins, MB, BSc, FCAIL, FJFICMI Department of Anesthesia,
The Rotunda Hospital, Dublin, Ireland



Contributors XV

McKenzie Hollon, MD Department of Anesthesiology, Emory University
Hospital, Atlanta, GA, USA

Nicole Jackman, MD, PhD Department of Anesthesia and Perioperative Care,
Brain and Spinal Injury Center (BASIC), University of California, San Francisco,
San Francisco, CA, USA

Peter John Lee, MB, BCh, BAO, FCARCSI, MD Department of Anaesthesia,
Intensive Care and Pain Medicine, Cork University Hospital, Cork, Ireland

John M. Levenick, MD Department of Anesthesiology and Perioperative
Medicine, Penn State Milton S. Hershey Medical Center, Hershey, PA, USA

Todd Justin Liu, BA, MD Anesthesiology and Critical Care Medicine,
Memorial Sloan Kettering, New York, NY, USA

John P.R. Loughrey, MB, FCAI, FFPMCAI Department of Anesthesia,
The Rotunda Hospital, Dublin, Ireland

Amy Catherine Lu, MD MPH Department of Anesthesiology, Perioperative,
and Pain Medicine, Stanford University, Stanford, CA, USA

Julie Mani, MD Department of Anesthesiology, Drexel University College
of Medicine, Hahnemann University Hospital, Philadelphia, PA, USA

Mary Elizabeth McAlevy, MD Department of Anesthesiology and Perioperative
Medicine, Penn State Milton S. Hershey Medical Center, Hershey, PA, USA

Pascal Owusu-Agyemang, MD Department of Anesthesiology and Perioperative
Medicine, The University of Texas MD Anderson Cancer Center, Houston,
TX, USA

Jonathan Z. Pan, MD, PhD Department of Anesthesia and Perioperative Care,
Brain and Spinal Injury Center (BASIC) University of California, San Francisco,
San Francisco, CA, USA

Andrea Riphaus, MD, PhD Department of Medicine, KRH Klinikum
Agnes Karll Laatzen, Hannover, Germany

Mona Sarkiss, MD, PhD Department of Anesthesiology and Perioperative
Medicine, University of Texas MD Anderson Cancer Center, Houston, TX, USA

Kathy L. Schwock, MD Department of Anesthesiology, Emory University,
Atlanta, GA, USA

Bunty Shah, MD Anesthesiology and Perioperative Medicine, Penn State Milton
S. Hershey Medical Center, Hershey, PA, USA

Preet Mohinder Singh, MD, DNB, MNAMS Department of Anesthesiology,
Critical Care and Pain Medicine, All India Institute of Medical Sciences,
New Delhi, Delhi, India



Xvi Contributors

Ashish C. Sinha, MD, PhD, MBA Department of Anesthesiology and
Perioperative Medicine, Drexel University College of Medicine/Hahnemann
University Hospital, Philadelphia, PA, USA

Erin Springer, MD Department of Anesthesiology, Yale New Haven Hospital,
New Haven, CT, USA

Michele L. Sumler, MD Department of Anesthesiology, Emory University
Hospital, Atlanta, GA, USA

Rayhan Ahmed Tariq, MD Department of Anesthesiology and Perioperative
Medicine, Drexel University College of Medicine, Phiadelphia, PA, USA

Christopher J.D. Tems, MD Department of Emergency Medicine,
Hospital of the University of Pennsylvania, Philadelphia, PA, USA

Luis E. Tollinche, MD Anesthesia and Critical Care Medicine,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

Anjan Trikha, MD, DA, FICA, MNAMS Department of Anesthesiology,
Pain Medicine and Critical Care, All India Institute of Medical Sciences,
New Delhi, Delhi, India

Mary Ann Vann, MD Department of Anesthesia, Critical Care, and Pain Medicine,
Beth Israel Deaconess Medical Center, Boston, MA, USA

Bharathram Vasudevan, MBBS Department of Anesthesiology, Pain Medicine
and Critical Care, All India Institute of Medical Sciences, New Delhi, Delhi, India

Nancy Vinca, MD Department of Anesthesiology, Hospital of the University
of Pennsylvania, Philadelphia, PA, USA

Till Wehrmann, MD, PhD Department of Gastroenterology, DKD Helios Klinik
Wiesbaden, Wiesbaden, Germany

Gregory E.R. Weller, MD, PhD Department of Anesthesiology & Perioperative
Medicine, Penn State Hershey Medical Center, Hershey, PA, USA

Meghan Whitley, DO Anesthesiology and Perioperative Medicine,
Penn State Milton S. Hershey Medical Center, Hershey, PA, USA

Igor O. Zhukov, MD Division of Cardiothoracic Anesthesiology,
Emory University, Atlanta, GA, USA

Yuriy O. Zhukov, MD Department of Cardiothoracic Surgery,
University Hospitals Elyria Medical Center, Elyria, OH, USA



	Foreword
	Preface
	Contents
	Contributors
	About the Editors
	Part I: General Concepts
	Chapter 1: Pharmacology of Sedative Drugs Used in Out of Operating Room Anesthesia
	 Introduction
	 Benzodiazepines
	 Clinical Effects
	 Midazolam
	 Diazepam
	 Lorazepam
	 Adverse Effects
	 Reversal

	 Opioids
	 Clinical Effects
	 Fentanyl
	 Remifentanil
	 Alfentanil
	 Sufentanil
	 Meperidine
	 Adverse Effects
	 Reversal

	 Dexmedetomidine
	 Systemic Effects
	 Pharmacokinetics
	 Dose
	 Uses
	 Adverse Effects

	 Ketamine
	 Systemic Effects
	 Pharmacokinetics
	 Dose
	 Uses

	 Diphenhydramine
	 Pharmacokinetics and Dose
	 Adverse Effects
	 Uses

	 Pharmacokinetic and Pharmacodynamic Considerations for Special Patient Populations
	 Elderly
	 Obese

	References

	Chapter 2: Pharmacology of Anesthetic Drugs Used in Out of Operating Room Anesthesia
	 Inhaled Anesthetics
	 Isoflurane
	 Sevoflurane
	 Desflurane
	 Nitrous Oxide

	 Intravenous Anesthetics
	 Propofol
	 Etomidate
	 Ketamine
	 Methohexital

	References

	Chapter 3: Principles of Delivery of Sedatives and Intravenous Anesthetics in Out of Operating Room Anesthesia
	 Introduction
	 Basic Pharmacokinetics and Pharmacodynamics, Variability, Blood and Effect Site Concentrations, Context Sensitive Halftimes
	 Planning Administration of IV Anaesthetics and Sedatives with Particular Reference to Addressing Variability in Broad Spectrum of Patients: From Those Presenting for EGD (Young and Fit) to Those Undergoing Cardiac Ablation Procedures (with Very Low EF)
	 Manual and Target Controlled Infusion (TCI) Systems with Their Pros and Cons
	 Summary
	References


	Part II: Patient Safety in Procedures Outside the Operating Room
	Chapter 4: Preoperative Assessment: General Principles
	 Introduction
	 History- Important Aspects to Consider
	 Physical Examination
	 Cardiovascular System
	 Coronary Artery Disease (CAD)
	 Patients with Cardiovascular Implantable Electronic Devices (CIED)

	 Respiratory System
	 Hypertension
	 Diabetes
	 Preoperative Testing
	 Specific Tests for Certain Patient Populations
	 Electrocardiogram (ECG)
	 Cardiac Evaluation Other Than ECG
	 Chest X-ray
	 Other Pulmonary Function Evaluation
	 Blood Tests

	 Medication Instructions to Patients
	 Patient Selection for Out of OR Procedures
	References

	Chapter 5: Fasting Guidelines: Do They Need to Be Different?
	 Introduction
	 Metabolic Consequences of Preoperative Fasting
	 Psychological Consequences of Preoperative Fasting
	 Current Evidence Suggests the Following
	References

	Chapter 6: Organization of a Sedation Suite: Setting the Standards
	 Introduction
	 Sedation Suite Locations
	 Patient Selection
	 Guidelines for Minimum Standards for a Sedation Suite
	 Policies and Procedures
	 Space
	 Communication
	 Equipment [1]
	 Post-anesthesia Care
	 Documentation
	 Staff Development
	 Unique Non-operating Room Anesthesia Locations
	 Setting the Standards for Safety in the Sedation Suite [8]
	References


	Part III: Anesthesia for Endoscopic Procedures
	Chapter 7: Anesthesia for Upper GI Endoscopy Including Advanced Endoscopic Procedures
	 Introduction
	 EGD
	 EUS (Endoscopic Ultrasound)
	 Endoscopic Cystenterostomy (Cystgastrosomy)
	 Endoscopic Necrosectomy
	 POEM (Per Oral Endoscopic Myotomy)

	 Focused History and Physical Findings for Patients Presenting for Upper GI Endoscopy
	 Pertinent Approach to Taking the History
	 Pertinent Approach to Performing the Physical Examination

	 Patient Optimization
	 Commonly Used Anesthetic Techniques and Sedative Medications for Standard and Advanced Upper Endoscopy
	 Selection of Appropriate Sedation Level
	 Monitoring
	 Sedative Medications

	 Anticipated Adverse Events and Procedure Complications
	 Procedural Complications
	 Standard EGD [14]
	 EUS (with FNA*) [2]
	 Cystenterostomy/Necrosectomy [3]
	 POEM [15]

	 Sedation Complications

	 Prevention and Management of Adverse Events
	 Airway Obstruction
	 Hypoxia
	 Aspiration
	 Air Embolism
	 Hemorrhage
	 Perforation
	 Capnothorax and Capnomediastinum

	 Preferred Technique
	References

	Chapter 8: Anesthesia for Colonoscopy
	 Introduction
	 Defining Depth of Sedation
	 Pre-procedure Evaluation
	 Aspiration Risk
	 Difficult Mask Ventilation
	 Patient Expectations of Sedation

	 Intraoperative Management
	 Monitors
	 Depth of Sedation
	 Traditional Agents
	 Propofol
	 Ketamine
	 Remifentanil
	 Dexmedetomidine
	 Nitrous Oxide
	 Volatile Anesthetics
	 Difficult Colonoscopy

	 Complications
	 Author’s Technique
	References

	Chapter 9: Anesthesia for ERCP
	 Introduction
	 Specific Procedural Issues Unique to ERCP Procedures
	 ERCP Procedure Room Layout
	 Positioning for ERCP
	 ERCP: Prone Position
	 ERCP: Supine Position
	 ERCP: Left Lateral Decubitus Position

	 Focused History and Physical Findings in Patients Presenting for ERCP
	 Introduction

	 Pathophysiologic Considerations (by Organ System) Prior to ERCP
	 Gastrointestinal
	 Cardiac
	 Pulmonary
	 Hematologic/Oncologic
	 Neurologic
	 Orthopedic
	 Endocrine
	 Gynecologic
	 Physical Examination

	 Is the Patient in an Optimum State to Proceed with Anesthesia?
	 Commonly Used Anesthesia Techniques
	 General Anesthesia Versus Monitored Anesthesia Care
	 Monitoring

	 Single Drug Regimens Versus Combination Drug Regimens
	 Anticipated Adverse Events
	 Prevention and Management of Adverse Events
	 Management
	 Respiratory Depression
	 Airway Obstruction
	 Pulmonary Aspiration
	 Cardiac Complications
	 Other Adverse Events
	 Preferred Technique

	References

	Chapter 10: Anesthesia for Bronchoscopy
	 Introduction
	 Focused History and Physical Findings in Patients Presenting for the Procedure
	 Upper Airway Assessment
	 Pulmonary Co-morbidities
	 Cardiac Co-morbidities
	 Laboratory Testing
	 CBC
	 Electrolytes
	 Coagulation Studies
	 Renal and Hepatic Function
	 Type and Screen


	 Is the Patient in an Optimum State to Proceed with Anesthesia?
	 Commonly Used Anesthesia Techniques Including Monitoring with References
	 Topical Anesthesia
	 Moderate Sedation
	 General Anesthesia
	 Indications
	 Techniques
	 Airway Devices
	 Modes of Ventilation Under General Anesthesia
	 Monitoring


	 Anticipated Adverse Events
	 Airway Reactivity
	 Causes
	 Management

	 Airway Bleeding
	 Causes
	 Management

	 Hypoxemia
	 Causes
	 Management

	 Hypercapnia
	 Causes
	 Management

	 Airway Obstruction
	 Causes
	 Management


	 Authors Preferred Technique and the Justification
	References

	Chapter 11: Airway Devices in GI Endoscopy
	 Importance of Airway Management in Out of OR Anesthesia
	 Old Devices-New Adaptations
	 Nasal Airway Connected to a Portable Mapleson Breathing System
	 Oral Airway Connected to a Portable Mapleson Breathing System
	 Nasal Airway Connected to a Jet Ventilator

	 New Devices
	 Goudra Bite Block Goudra Mask Airway
	 Wei’s Nasal Airway

	 Conclusions
	References


	Part IV: Anesthesia for Cardiac Procedures
	Chapter 12: Anesthesia and Sedation Strategies in Electrophysiology: General Concepts
	 Introduction
	 Arrhythmias and EP Lab Procedures
	 Device Based Interventions
	 Catheter Based Interventions

	 Anesthetic Drugs and Cardiac Electrophysiology
	 Anesthetic Management
	 Personnel Providing Anesthesia or Sedation in EP Lab
	 Pre-anesthetic Considerations
	 Electrophysiology Lab Environment
	 Technique of Anesthesia
	 Airway Management
	 Intraoperative Monitoring and Management
	 Postoperative Care and Complications

	 Conclusion
	References

	Chapter 13: Anesthesia for Cardioversion
	 Introduction
	 Focused History and Physical Findings in Patients Presenting for Elective Cardioversion
	 Is the Patient in an Optimum State to Proceed with Anesthesia
	 Preparation and Commonly Used Anesthetic Technique
	 Anticipated Adverse Events
	References

	Chapter 14: Anesthesia for Cardiac Ablation Procedures
	 Introduction
	 Sedation and Anesthesia
	 Benefits and Tradeoffs of General Anesthesia
	 Equipment and Monitoring
	 Anesthetic Considerations: Preoperative Evaluation
	 Anesthetic Considerations: Intraoperative Management
	 Complications of the Ablation Procedure
	 Unstable Ventricular Tachycardia Ablation
	 Post Anesthesia Recovery
	 Conclusion
	References
	Further Reading


	Chapter 15: Ventilation Strategies Including High Frequency Jet Ventilation
	 Introduction
	 Offsite Environment Challenges
	 Standard Ventilation for NORA
	 Jet Ventilation for NORA
	 Types of Jet Ventilation
	 High Frequency Jet Ventilation
	 Procedures Where HFJV Provides Benefit
	 Evidence for Superiority of Jet Ventilation
	 Monitored Anesthesia Care with Assisted Ventilation
	 Importance of Using EtCO2

	 Non-invasive Ventilation for Assisted Ventilation
	 Conclusion
	References


	Part V: Anesthesia for Neuroradiology
	Chapter 16: Anesthesia in the MRI Suite and for CT Scan
	Introduction
	Physics
	CT
	MRI

	Physical Layout
	CT
	MRI

	Contrast Enhancement
	CT
	MRI
	Safety
	CT
	MRI

	Anesthesia Equipment
	CT
	MRI

	Indications for Anesthesia
	Anesthesia Techniques
	General Considerations
	Sedation Verses General Anesthesia
	Sedation/Monitored Anesthesia Care
	General Anesthesia

	References

	Chapter 17: Anesthesia for Procedures in the Neurointerventional Suite
	 Environment
	 Radiation Technology [36]
	 Radiation Safety

	 Material and Equipment
	 Material Used for Occlusive Procedures, Such as Aneurysm Coiling or AVM Embolization
	 Agents Used for Opening Procedures, Such as Vasospasm Treatment After Sub Arachnoid Hemorrhage (SAH)
	 Flow Augmentation Strategies
	 Recanalization of Ischemic Stroke [33]

	 Mechanical Devices
	 Anesthesia Plan
	 Hemodynamic/Anesthetic Goals
	 Ischemic Stroke
	 Intracerebral Hemorrhage (ICH)
	 Subarachnoid Hemorrhage (SAH)

	 Neuromonitoring
	 Renal Protection
	 Neuro Protection
	 Anticoagulation/Reversal
	 Laboratory Tests
	 Reversal
	 Antidotes for Warfarin
	 FFP Limitations
	 Vitamin K Limitations
	 Factor VIIa Imitations

	 Prothrombin Complex Concentrate (PCC)
	 Dosing for Prothrombin Complex Concentrate

	References


	Part VI: Anesthesia for Other Out of Operating Room Procedures
	Chapter 18: Anesthesia for Outpatient Dental Procedures
	 Introduction
	 Human Dentition
	 Dental Anatomy

	 Dental Identification
	 Universal Numbering System
	 Palmer Notation System

	 Dental Procedures
	 Levels of Sedation
	 Minimal Sedation (Anxiolysis)
	 Moderate Sedation (Conscious Sedation)
	 Deep Sedation (Analgesia)
	 General Anesthesia

	 Pharmacology of Dental Anesthesia
	 Midazolam
	 Chloral Hydrate
	 Meperidine (Demerol)
	 Ketamine
	 Hydroxyzine
	 Nitrous Oxide
	 Local Anesthetics

	 Complications
	 Subacute Bacterial Endocarditis (SBE)
	 Patients Requiring SBE Prophylaxis [22]
	 SBE Prophylaxis Dosing and Administration

	 Arrhythmias Associated with Dental Procedures

	 General Anesthesia for Dental Procedures
	 General Anesthesia Techniques
	 Intubation Techniques

	References

	Chapter 19: Anesthesia for Electroconvulsive Therapy
	 Electroconvulsive Therapy (ECT)
	 History
	 Proposed Mechanisms of Action
	 Seizure Characteristics
	 Cardiovascular Effects
	 Cerebral Effects

	 Patient Considerations
	 Special Patient Populations
	 Procedure Considerations
	 Pharmacologic Considerations
	 Induction Agent
	 Neuromuscular Blockade
	 Hemodynamic Modulation
	 Adjuvants
	 Analgesics (Opioids and NSAIDs)

	 Medications and Techniques to Decrease the Seizure Threshold
	 Complications/Adverse Events
	 Conclusion
	References

	Chapter 20: Anesthesia and Sedation for Interventional Pain Procedures
	 Introduction
	 Focused History and Physical
	 Is the Patient in an Optimum State to Proceed with Anesthesia?
	 Procedures Commonly Requiring Sedation
	 Procedures for Which Anesthesia or Deep Sedation Is Relatively Contraindicated
	 Patient Positioning
	 Commonly Used Anesthesia Techniques
	 Medial Branch Radiofrequency Ablation
	 Lumbar Transforaminal Epidural Steroid Injections
	 Spinal Cord Stimulation
	 Intrathecal Pump Insertion

	 Anticipated Adverse Events
	 Vasovagal Episodes
	 IVP Dye/Contrast Allergy
	 High Spinal/Epidural Anesthesia
	 Intra-arterial Injection
	 Local Anesthetic Toxicity
	 Hypotension from Sympathetic Blockade

	 Conclusion
	References


	Part VII: Special Situations
	Chapter 21: Pediatric Off Site Anesthesia
	 Introduction
	 Assessing the Child

	 Challenges in Pediatric Population
	 Possible Complications
	 Main Challenges and Setup in Pediatric Off-site Anesthesia
	 Drugs
	 Pediatric Off-Site Anesthesia in a Non-pediatric Hospital
	 Radiological Scans and Nuclear Medicine Scans
	 MRI
	 Nuclear Medicine Scan
	 CT Scan
	 Pediatric Off-Site Anesthesia for Radiation Oncology
	 Pediatric Off-Site Anesthesia in Interventional Radiology
	 Pediatric Off-Site Anesthesia in Oncology Procedure Room
	 Pediatric Off-Site Anesthesia in Emergency Room
	 Ophthalmology Suite
	 GI Suite
	 Procedures in In-patient Units
	 Special Consideration: Intellectually Challenged Patient
	 Special Consideration: Patient with Anatomical Abnormalities and Syndromes
	 The Role of Non-Pharmacological Interventions
	References

	Chapter 22: Procedural Sedation in the Emergency Department
	 Emergency Airway Management
	 Capnography, Supplemental Oxygen, and Ventilation Status During Procedural Sedation
	 Number of Providers Required
	 Etomidate
	 Remifentanil
	 Dexmedetomidine
	 Propofol
	 Ketamine
	 Ketamine/Propofol (Ketofol)
	 Fentanyl/Midazolam
	 Fasting Guidelines
	References
	Further Reading


	Chapter 23: Cosmetic Procedures and Office Based Sedation
	 Introduction
	 History and Physical Findings
	 Procedures
	 Choice of Anesthesia Technique and Anticipated Adverse Events
	 Monitored Anesthesia Care

	 Tumescent Anesthesia
	 General Anesthesia
	 Regional Anesthesia
	 Specific Procedure Related Complications
	 Liposuction
	 Facial Cosmetic Surgery

	 Conclusions
	References

	Chapter 24: Anesthesia for Ophthalmologic Surgery
	 Introduction
	 Ocular Anatomy and Its Relevance
	 The Physiology of Intraocular Pressure
	 Preoperative Evaluation
	 Choice of Anesthetic Technique: Local Versus General for Ophthalmic Surgery
	 General Anesthesia
	 Induction
	 Maintenance
	 Monitoring
	 The Oculocardiac Reflex
	 Extubation and Emergence

	 Regional Blocks
	 Retrobulbar Block
	 Peribulbar Block
	 Sub Tenon’s Block
	 Topical
	 Sedation for Block Techniques
	 Propofol
	 Remifentanil
	 Dexmedetomidine
	 Cataract Surgery (Phacoemulsification with Intraocular Lens Insertion)
	 Anesthesia Techniques for Cataract Surgery

	 Glaucoma Surgery
	 Common Procedures for Patients with Glaucoma
	 Anesthetic Techniques for Glaucoma Surgery

	 Vitreo-Retinal Surgery
	 Anesthetic technique for Vitreo-Retinal Surgery

	 Anesthesia for Strabismus Surgery
	 Anesthetic Technique for Strabismus Surgery (Pediatric)
	 Anesthetic Technique for Strabismus Surgery (Adult)

	 Oculoplastics

	 Summary Points
	Bibliography

	Chapter 25: Anesthesia and Radiotherapy Suite
	 Introduction
	 Brachytherapy
	 External Beam Radiation
	 Challenges
	References

	Chapter 26: Infertility Treatment: The Role of Anesthesia Techniques
	 Introduction
	 In-Vitro Fertilization Overview
	 Role of Anesthesia and the Anesthesiologist
	 Pre-assessments/Timing/Facility Location
	 Anesthesia Techniques
	 Conscious Sedation
	 Intravenous Anesthesia
	 Spinal Anesthesia
	 Para-Cervical Block
	 Male Patients

	 Conclusion
	References

	Chapter 27: Challenges of Performing Out of Operating Room Anesthesia on the Morbidly Obese
	 Introduction
	 Patient Selection
	 Environment
	 Physiology in the Morbidly Obese
	 Preoperative Assessment
	 Obstructive Sleep Apnea
	 Position
	 Intravenous Access
	 Airway
	 General Anesthesia

	 Sedation
	 Spectrum of Sedation
	 Gastroenterology Suite
	 EGD-Esophagogastroduodenoscopy

	 Colonoscopy
	 Endoscopic Retrograde Cholangiopancreatography (ERCP)
	 Bronchoscopy
	 Cardiac Procedures
	 Radiology

	References


	Part VIII: Future and Controversies
	Chapter 28: Sedation for Gastrointestinal Endoscopy: Gastroenterologists Perspective
	 Preparation and Pre-endoscopic Risk Assessment
	 Intra-endoscopic Monitoring
	 Principal Options for Sedation
	 Benzodiazepines

	 Propofol: The New Standard
	 Prerequisites
	 Diagnostic Endoscopy
	 Interventional Endoscopy
	 Risk Patients: Propofol or Midazolam?
	 Propofol and Midazolam (So-Called Balanced Sedation)
	 Propofol Plus Midazolam or Opiates
	 Propofol and/or Opiates
	 Propofol by Non-medical Assistants
	 Alternative Methods
	 Post-procedure Care

	 Conclusion for Practice
	References

	Chapter 29: Propofol Infusion Platforms
	 Newer Propofol Sedation Delivery Systems
	 Introduction
	 Principles of Drug Delivery Systems
	 Target Controlled Infusion Systems
	 How Do TCIs Work?
	 Propofol Sedation and TCI
	 The Future of TCI
	 Personalized of Sedation
	 Sedasys
	 Sedasys: What Can It Do and Cant?
	 Sedasys Technical Aspects
	 Propofol Drug Delivery Safety Concerns

	References

	Chapter 30: Regional Techniques: Role and Pitfalls
	 Upper Extremity Blocks
	 Brachial Plexus
	 Anatomy

	 Interscalene Block
	 Clinical Applications
	 Technique
	 Side Effects and Complications

	 Supraclavicular Block
	 Clinical Applications
	 Technique
	 Side Effects and Complications

	 Infraclavicular Block
	 Clinical Applications
	 Technique
	 Side Effects and Complications

	 Axillary Block
	 Clinical Applications
	 Technique
	 Side Effects and Complications

	 Terminal Nerve Blocks
	 Clinical Applications
	 Median Nerve Block
	 Radial Nerve Block
	 Ulnar Nerve Block
	 Musculocutaneous Nerve Block
	 Side Effects and Complications

	 Intravenous Regional Blocks
	 Clinical Applications
	 Technique
	 Side Effects and Complications


	 Lower Extremity Blocks
	 Femoral Nerve Block [1, 16]
	 Anatomy
	 Indications
	 Procedure
	 Complications

	 Fascia Iliaca Block [17]
	 Anatomy
	 Indications
	 Procedure
	 Complications


	 Thoracic Blocks
	 Intercostal Nerve Blocks
	 Indications
	 Contraindications
	 Anatomy
	 Technique
	 Complications

	 Thoracic Paravertebral Nerve Block
	 Indications
	 Indications
	 Contraindications
	 Anatomy
	 Technique
	 Dosing
	 Complications

	 Intrapleural Blocks
	 Neuraxial
	 Anatomy

	 Thoracic Epidural Analgesia
	 Contraindications
	 Anatomy
	 Technique

	 Gynecologic
	 Combined Spinal Epidural: CSE
	 Interstitial Brachytherapy

	 Sedation and Regional Anesthesia
	 The Benefits of Regional Anesthesia

	 Special Considerations
	 Compartment Syndrome
	 Elderly
	 Coagulation
	 Peripheral Nerve Injury PNI
	 Infection
	 Local Anesthetic Toxicity
	 Absorption of Local Anesthetics (Most to Least)
	 Management of Cardiac Dysrythmias


	References

	Chapter 31: Newer Drugs for Sedation: Soft Pharmacology
	 Introduction
	 Remimazolam
	 Uses
	 Structure
	 Dosing
	 Kinetics
	 Adverse Effects

	 Dexmedetomidine
	 Uses
	 Structure
	 Presentation
	 Dosing
	 Kinetics
	 Adverse Effects [27]
	 Cardiovascular
	 Respiratory
	 CNS
	 GI
	 Others

	 Etomidate Analogs- MOC-Etomidate & Carboetomidate
	 Water Soluble Propofol Analogues- Fospropofol
	 Uses
	 Structure
	 Presentation
	 Dose
	 Kinetics
	 Adverse Effects


	References

	Chapter 32: Future Research and Directions in Out of Operating Room Anesthesia
	 Introduction
	 Patient Safety and Outcome
	 Non-anesthesia Providers and Propofol
	 Cost and Efficiency
	 Anesthesia Providers
	 Documentation
	 Emerging Procedures and Opportunities in OORA
	 Conclusions
	References


	Index

