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Respiratory Physiology Revisited
—Pathophysiology of Upper Airway Obstruction during Sedation—
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High Flow Nasal Cannula in Pediatric Procedural Sedation from the Perspective of
Heart and Lung Interactions
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Indications for Circulatory Drugs from the Perspective of Physiology
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Dental Anesthetist as Profession
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Application of Cell Sources Derived from Adipose Tissue to Dental Regenerative Medicine
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o b igfiie (Dedifferentiated Fat Cells : DFATs) & X OV AR i filE (Adipose-Derived Stem
Cells: ADSCs) & &5 6 b RIifHARD S AR EICHIZ AR T, 17, ke, Bk & ofild~atd 2 %5rig
ZHLTWS, btbiud 7o XE TR & W #37 L 72 DFATs % H i< 79 F RADALI6®F % >~ 7 7
AN=R 2l EOEFMEINTEEL, BFfilg~Itd% 2 & (J Oral Tissue Eng 2008 & 2011, Cyto-
technology 2013), t NEEMGA X b tHFLCc#HI& T DFATs 287 L, ADSCs o EHifEMim e kgL <, &
Pt~ — 2 —DREENL L, FHkEECB 2 Fr—fMid: LTHEHATH S Z E2HE L7 (Clin
Oral Investig 2014, Cytotechnology 2015). #E#Hi#PF (2B L C DFATs 13 ADSCs & Hifig L ¢, #Rafig
gt~ —A —DFBIEN% 2 & (] Osaka Dent Univ 2015), A k¥ F 7 AL A 4~ %7213 bone morphoge-
netic protein 4 DM T DFATs OEMIE b S5 Z & 2815 L7 (Tissue Eng Part A 2015,
Orthod Waves 2016). & 512 DFATSs (% Nestin ¥ SOX2 & o 72 {ifg R~ — A —Z2FH L, MlEZEE 7L<
T AN 5 2 L TITEIT A P TOWRESRD SN Lo, PRMREAICB T 2T RBR I Nk
(Cytotechnology 2018).

WAETIE, A4 McGill R L SEFT, Cell Extract (Mfashitidy) 2w 2 #ikFEOMRICHEREL T
%. Cell Extract |37 - fAHERIEZ B0 DR $ 2 & CHIIERGE 2 B8 L 224, RBOoMZ2T», Bohk
RiEE E LTHERI NS, Ik CEREIE, PIERIE, EERES: 55 6 17z Cell Extract 23U
ey 2 — 7LV AEBERHCHE) FIA AR R 74 TA OBRHEICHMTH-7 2 & (Int J Mol Sci 2019, ]
Dent Res 2020), ‘GHffEH kD Cell Extract 23D iBEZEICAE 9 DEEREIK T OUGE IR D H > 72 2 & (Open
Cardiovasc Med J 2012) 235 I T\ 3%, bitbiud~< 2 ADSCs 7*5 Cell Extract Z{E#IL, 7v +®D
T ERE ARSI AL IR L 72, T 7 HERIC AR BREMARE & HUER L T Cell Extract BHERETIE, YIWHAALTAL
Wi 2> &2 I 12> 9 Bl D 2 W HED MR 23370 s 7z,

RHHHTIE N TOWRREZ S L1, DFATs, ADSCs, Z15ICHKT % Cell Extract DR, 14
BEHIC BT 2 EAMICOWTEREL L,
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Anesthesia Management for Patients with Special Needs at Dentistry
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Intention of the Revision of the Model Core Curriculum for Dental Education in 2022
in the Field of Dental Anesthesiology
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Department of Oral Medicine, Nihon University School of Dentistry
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Overview of Seamless Pre- and Post-graduation Dental Education
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Collaborative Education for Healthcare Professionals : Integrating Medicine, Dentistry,
and Pharmacy
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Anesthesia is Available for Dental Treatment
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What do Patients Want for Safe, Secure, and Comfortable Dental Treatment?
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Dental Treatment for Children and Persons with Special Needs in Collaboration with
Dental Anesthesiologists
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Our Contribution for Anxiety-free Tooth Extraction and Oral Maxillofacial Surgery—]JSOMS—
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Perspective of Dental Health Policy
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Enhancing the Safety of Sedation
—Using a Medical Accident Analysis Model—
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Nerve Block Therapy of Orofacial Region
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Background of F&P Symposium

Nagasaki University Institute of Biomedical Sciences, Course of Medical and Dental Sciences, Dental Anesthesiology

Takao AYUSE

Procedural sedation has been well recognized to be effective method to reduce fear and anxiety of
patients undergoing oral-maxillofacial surgery and/or dental treatment. However there is risk factor to elicit
upper airway obstruction due to deeper level of anesthesia and positional influences, such as opening mouth
and neck flexion. Therefore, the effective mechanical intervention, and respiratory management would be
needed to maintain oxygenation. Nasal High-flow (NHF), a new method for respiratory management during
procedural sedation, has accumulated evidence-based advantages against conventional nasal therapy with
oxygen to maintain upper airway obstruction because of the effect of positive pressure and washout effect
of carbon dioxide (CO,). However, its clinical relevance for the patients undergoing medical and/or dental
treatment remains uncertain and remains controversial, because there is few randomized clinical trials and
basic clinical observational research beside case reports. Nasal High Flow (NHF) provides high-flow (8-70
//min) inhalation gas with adjustable and relatively constant oxygen concentration (21%~100%), tempera-
ture (31-37°C) and humidity. Compared with conventional oxygenation methods using nasal cannula, the
advantage of NHF is that the continuous positive airway pressure (CPAP) can cause mild lung recruitment,
thus, it can reduce the ventilation dead space to improve the oxygenation of critically ill patients and
improve patient comfort. Recently we have postulated that during sedation with propofol, NHF with air
attenuated CO, retention and reduced the respiratory rate. Furthermore, we have observed Respiratory
support by NHF with room air did not reduce marked hypercapnia during ERCP under sedation relative to
LFO. There was no significant difference in the occurrence of hypoxemia between the groups that may
indicate an improvement of gas exchanges by NHF. We indicated that NHF can improve ventilation during
sedation, which may reduce the risk of complications related to hypoventilation. In addition, some features
of NHF, such as increasing functional residual capacity (FRC) and end-expiratory lung volume (EELV), can
improve the oxygenation status of obese patients. In this symposium, we would like to discuss mechanism
and clinical efficacy of Nasal High Flow during procedural sedation.

1984 graduated Hokkaido University School of Dentistry

1984 certification of DDS (No : 94001)

1988 Post Gradutate School of Tokyo Medical and Dental University
1989 board of Dental Anesthesiology of JDSA

1992-1994 Research fellow in The Johns Hopkins School of Medicine

1996 Associate professor of Nagasaki University Hospital
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Physiological Mechanisms of Nasal High Flow

Fisher & Paykel Healthcare
Stanislav TATKOV

Nasal high flow (NHF) is an established form of non-invasive respiratory support, and it used extensively
in intensive care, primarily in patients with acute respiratory care due to high oxygenation efficiency. NHF
therapy is based on flow (20 to 70 L/min in adults) of heated and humidified gas via a nasal cannula inter-
face. Alongside oxygenation, the physiological mechanisms of NHF are based on the physical effects related
to clearance of expired gas in upper airways that lead to reduction of rebreathing, generation of positive
airway pressure and preservation of thermodynamic balance that prevents evaporation and heat loss from
the epithelial surface. Reduction of rebreathing by NHF is physiologically defined as a reduction of dead
space and results in the improved ventilation and gas exchange. This effect is time dependent, affected by
flow and higher respiratory rate. At normal breathing frequency in a sleep study NHF 30 L/min reduced
rebreathing of carbon dioxide from anatomical dead space by 45% and reduced minute ventilation by a one-
fifth. A recently introduced asymmetrical interface provides further increase in the efficiency of dead space
clearance by generating reverse flow in the nasal cavities and across the choana. This leads to unidirec-
tional purging of expired gas from the upper airways and accelerates the clearance of anatomical dead
space. The greater combined cross-sectional area of the prongs in this interface elevates resistance to flow
and results in higher positive end-expiratory pressure that can also improve gas exchange caused by alveo-
lar hypoventilation.

Current research interests -

Nasal High Flow, Noninvasive respiratory support, Mucociliary transport

Professional Experience :

Clinical Research Manager, Fisher & Paykel Healthcare, 2007-

Postdoctoral fellowship, Massey University, 2003-2007

Senior research fellow, Surgeon Joint Institute for Surgical Research, Russian State Medical University,
1997-2003

Education :

Ph.D., 1994-1997 (Hons)

Fellowship in General Surgery, 1992-1994 (Hons), M. D., 1992
Russian State Medical University, Moscow
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Clinical Efficacy of Nasal High Flow :
Lessons from Using NHF during Sleep in Patients with
Chronic Respiratory Disease

Johns Hopkins University, USA (retired) ;
CEO of American Sleep Clinic, Frankfurt

Hartmut SCHNEIDER

Cardiopulmonary diseases are characterized by elevations in sympathetic activity and metabolic rate.
Increased sympathetic activity has been strongly linked to adverse health outcomes in patients with under-
lying cardiopulmonary disease. Tachypnea (fast and rapid shallow breathing) is major hallmark of underly-
ing cardiopulmonary disease due to alterations in pulmonary mechanics. In patients with advanced cardio-
pulmonary disease, ventilatory loads remain elevated during sleep significantly increasing sympathetic
activity.

We show that that by reducing excess nocturnal ventilatory loads with Nasal High Flow (NHF), we will
lower sympathetic activity and metabolic rate during sleep. While Dr. Tatkov will show the various mecha-
nisms of action for NHF to reduce ventilatory loads, this presentation will show the clinical effects of using
NHF in a spectrum of adult and pediatric patients with COPD, Cystic fibrosis sleep disordered breathing
disorders. We show data that NHF during sleep in patients with COPD relieves both nocturnal ventilatory
loads and sympathetic activity while supplemental oxygen only improves oxygenation, but does not dimin-
ish the work of breathing and sympathetic activity. By extending this work to children with cystic fibrosis,
we then will show that reductions in ventilatory loads with NHF can significantly reduce metabolic expen-
diture, thereby impeding cachexia and improving meaningful clinical outcomes such as increased daytime
activity, improve alertness and reductions in exacerbation rate and lung function decline.

In summary, NHF promises to transform conventional therapeutic paradigms for slowing disease pro-
gression by targeting sleep as a unique source of systemic stress. Moreover, the sleep state could also be
utilized for drug delivery via NHF (e.g., NO for high blood pressure, and saline for CF) ; thus, novel treat-
ment options would create novel opportunities for medical device and drug companies.
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Current Appointments :
Privatdozent fiir Innere Medizin, UKGM Marburg, German Associate Professor of Medicine (retired), Johns

Hopkins University, Div. Pulm. & Crit. Care Medicine

Education and Training :

1980-1987 Undergraduate and M.D., Philipps University, Marburg, Germany

1997-1991 Research Fellow, Sleep Disorders Center of Philipps Universify, Marburg, Germany

1991-2000 Internist, Philipps University, Marburg (Facharzt Innere Medizin), Recertification 2014

1994-1999 Ph.D. Program (Habilitation) of the Philipps University, Marburg, Germany

1996-1999 Pulmonary Fellowship, Johns Hopkins University, Div. Pulm. & Crit. Care Medicine Professional
Experience

1987-1991 Sleep Research Fellow, Sleep Disorders Center, Philipps University, Marburg, Germany

1999-present Privatdozent, Division of Pulmonary Medicine, Philipps University, Marburg, Germany

2001-2003 Research Associate, Johns Hopkins University, Div. Pulm. & Crit. Care Medicine

2003-2005 Instructor of Medicine Johns Hopkins University, Div. Pulm. & Crit. Care Medicine

2006-2016 Assistant Professor, Johns Hopkins University, Div. Pulm. & Crit. Care Medicine

2016-present Associate Professor of Medicine, Johns Hopkins Universify School of Medicine, Baltimore,
MD retired since 2019

Awards and Honors :

1998 Washington Area Critical Care Society : First Prize, Young Investigator Award (M. Tobin)
2010 Best of Sleep 2010 2015 Highlighted Article from J. Applied Physiol. : Editor’s Choice : Panel
discussion
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A Breath-wise Approach to Evaluating and Treating Upper Airway
Obstruction with Neurostimulation during Sleep and Anesthesia

University of Pennsylvania ; Vanderbilt University ; Johns Hopkins University ;

Universidad Peruana Cayetano Heredia (Lima, Peru)

Alan R. SCHWARTZ

This talk will outline methods for modeling upper airway obstruction during sleep and anesthesia. Specifi-
cally, metrics of pharyngeal collapsibility can be quantified during PAP titration, and used to predict thera-
peutic responses. This approach will be used to identify ‘therapeutic’ mechanisms by stimulating the hypo-
glossal and ansa cervicalis nerves. These nerves activate muscles that dilate and stiffen the pharynx,
respectively. Effects of pharyngeal dilator and stiffening muscles will be elucidated, and compared to other
maneuvers like mouth closure. Approaches for identifying underlying pathogenic mechanisms will be
applied to the development of novel therapies that restore pharyngeal patency in patients with obstructive

sleep apnea.

Consulting :
Medical technologies to diagnose and treat sleep and breathing disorders with specific expertise in respira-
tory physiology, sleep/wake assessment, hardware and software systems, and digital technologies applied to

patient-physician interactions and medical consumers.

Clinical trials and out-patient practice :
University of Maryland St. Joseph Medical Group, Pulmonary and Sleep Medicine

University :

Adjunct Professor of Otorhinolaryngology, University of Pennsylvania Perelman School of Medicine
Part-time Professor of Otolaryngology, Vanderbilt University School of Medicine

Profesor Extraordinario Visitante (Distinguished Visiting Professor), Universidad Peruana Cayetano Heredia,
Lima Peru

Professor of Medicine, retired, Johns Hopkins University, School of Medicine

Education and Training :

A.B. 1977 Brown University, Providence, R. I, Biochemistry, Magna Cum Laude

M. D. 1981 Johns Hopkins University School of Medicine, Baltimore, Maryland

Internship 1981-82 Mt. Sinai Medical Center, New York, N. Y., Internal Medicine

Residency 1982-84 Mt. Sinai Medical Center, New York, N. Y. Internal Medicine

Fellowship 1984-87 Johns Hopkins University, School of Medicine, Division of Pulmonary Medicine, Balti-
more, MD
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Professional Experience :

1981 Research on Leishmaniasis, Alexander von Humboldt Institute of Tropical Medicine, Cayetano
Heredia University, Lima, Peru

1987-1994 Assistant Professor of Medicine, Johns Hopkins University, Baltimore, Maryland

1994-2002 Associate Professor of Medicine, Johns Hopkins University, Baltimore, Maryland

2002-2019 Professor of Medicine (ret., 2019), Johns Hopkins University, Baltimore, Maryland

1994-present Scientific advisor for medical device and digital technologies in sleep and respiratory medicine

2019-present Pulmonary and Critical Care Associates of Baltimore, Towson, Maryland ; University of Mary-
land, St. Joseph Medical Group, Pulmonary and Sleep Medicine
Clinical trials and practice in sleep and respiratory medicine

2019-present Distinguished Visiting Professor (Profesor Extraordinario Visitante), Universidad Peruana
Cayetano Heredia, Lima, Peru

2019-present Adjunct Professor of Otorhinolaryngology, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA

2019-present Child Health Foundation, Board Member and Small Grants Reviewer for international public
health projects

2021-present Part-time Professor of Otolaryngology, Vanderbilt School of Medicine, Nashville, TN

Administrative Experience :

1987-94 Assistant Director, Johns Hopkins Sleep Disorders Center, Baltimore, MD
Co-Director, Johns Hopkins Sleep Disorders Center, Baltimore, MD

1998-2003 Director, Johns Hopkins Sleep Disorders Laboratory at Northpoint

2001-2009 Director, Sleep Core Laboratory, GCRC, Johns Hopkins School of Medicine, Baltimore, MD

2002-2019 Medical Director, Johns Hopkins Sleep Disorders Center, Baltimore, MD

2003-2017 Director, Johns Hopkins Clinical Sleep Fellowship Training Program

2009-2019 Co-Director, Center for Interdisciplinary Sleep Research and Education (CISRE), Johns Hopkins
School of Medicine
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Efficacy of Nasal High Flow for Pediatric Patients

Department of Critical Care Medicine, National Cerebral and Cardiovascular Center

Muneyuki TAKEUCHI

Sedation is often required in children to perform procedures and diagnostic examination accurately and
quickly. However, sedation, to a greater or lesser degree, causes respiratory and circulatory depression. In
particular, the respiratory physiology of children differs from that of adults in that they have narrow air-
ways, low tidal volume, and tachypnea, and they are prone to alveolar collapse and respiratory fatigue.
Therefore, adverse events during procedural sedation are not uncommon in pediatric patients.

To minimize these adverse events, it is of course necessary to use sedatives appropriately, but it is also
important to provide proper respiratory management. In many ways, nasal high flow is a device that can
reduce the negative effects of sedation on respiration in children. Nasal high flow is well tolerated in chil-
dren, can deliver the appropriate inhaled oxygen concentration, can apply low level of continuous positive
airway pressure without the use of a mask in situations where positive airway pressure is required, and can
reduce CO, retention by reducing the dead space. As a result, there have been reports that nasal high flow,
compared to the use of the use of O, cannula, reduces adverse events in procedural sedation.

In children, nasal high flow may be a good choice, especially when deep sedation is needed, having upper
airway difficulties, or with cardiac complications.

1991 Dept. of Anesthesia, Kansai Workman Hsp

1992 ICU, Osaka University Hsp

1993 Dept. of Anesthesiology, Osaka Women’s and Children’s Hsp

1996 Dept. of Surgical ICU, National Cardiovascular Ctr

1999 Dept. of Respiratory Care, Massachusetts General Hsp

2001 Dept. of Surgical ICU, National Cardiovascular Ctr

2007 Dept. of Intensive Care Medicine, Osaka Women’s and Children’s Hsp
2023 Dept. of Critical Care Medicine, National Cerebral and Cardiovascular Ctr
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