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Where do we find sedated
non-intubated patients?

Procedural sedation

Patients under regional anesthesia in the OR
Post-Anesthesia Care Unit (PACU)

Patients who receive potent analgesic
therapy (e.g., postop)

Critically ill patients (ICU) *



What are the respiratory risks?

» Hypoxemia

> Respiratory depression
(hypoventilation, hypercapnia, apnea)

» Airway obstruction

» Aspiration



Oxygenation




Is pulse oximetry an essential tool or just another distraction?
The role of the pulse oximeter in modern anesthesia care

Y 7-725_"47

Amit Shah - Kirk H. Shelley J Clin Monit Comput (2013) 27:235-242

“The role of pulse oximetry in clinical
anesthesia and intensive care has evolved to
the point where it is unlikely that we will ever

be able to do without it”.




Incidence of hypoxia and related events detected by pulse
oximeters provided by the Lifebox Foundation in the maternity
unit at Sylvanus Olympio University Teaching Hospital, Togo

H. D. Sama' - A. F. Ouro Bang’na Maman? - I. A. Walker®

J Anesth Published online: 22 July 2015

The oximeter is a cost-effective intervention that
enables early detection of hypoxia before irreversible
damage occurs; it should be more accessible in all
operating rooms of this type.




Anesthesiologist Staffing Considerations Consequent
to the Temporal Distribution of Hypoxemic Episodes in
the Postanesthesia Care Unit

Richard H. Epstein, MD, CPHIMS,* Franklin Dexter, MD, PhD,T Marcos G. Lopez, MD,+
and Jesse M. Ehrenfeld, MD, MPH§

Anesth Analg  December 2014 « Volume 119 « Number 6

Hypoxemic episodes in the

Table 4. Reasons for Tracheal Intubation In the

. Postanesthesla Care Unlit from the Electronic
PACU occur 230 min after Medieal Record
admission a time by Reason for tracheal intubation
. ’ . Hypoxemia
which the anesthesia ,
. Increased work of breathing 29
provider who transported Agitation 17
. Hypoventilation 25
the pat|ent usua"y Would Inadequate respiratory effort 24
Airway obstruction 18
no longer be present, and Hemodynamic instability 15
Airway protection 9
resolve more slowly than “Coded” 7
. . . Bronchospasm 5
eplsodes In operatlng Volume overload 3
Aspiration 2
rooms. Other 0




Nurses’ worry or concern and early recognition of deteriorating patients on general
wards in acute care hospitals: a systematic review

Douw G, et al Critical Care (2015) 19:230

Siens and symptoms underlyving “worry/concern’ as indicator of deterioration,

Analysis qualitative studies (process of

. Analysis RRS “worry” calls
recognition) b }

10 indicators Analysis qualitative studies (explonng cues nurses use)

v breathing, gasping,

change in breathing Respiratory distress [36] breathing more Dvspnoea [20.21] respiratory

| increasing labored, trouble breathing [38] continued use  distress [23.24] low 5p0O2 [24] fall
~a5¢ respiratory of oxygen [11] in 5a02 [23]

v SpO2[27]

Change m Breathing

Analysis quahtative studies (exploring cues nurses use)

Inability to talk 1n sentences, noisy breathing, gasping,
wheezing, using accessory muscles, change mn breathing
[26] short of breath [26] breathless [27] increasing
supplemental 02 to maintain Sa02, increase respiratory
rate (just more than the day before) [26] low SpO2 [27]



Postoperative Hypoxemia: Common, Undetected, and Unsuspected
After Bariatric Surgery’

Scott F. Gallagher, M.D., F.A.C.S.,*” Krista L. Haines, M.A.,* Lynette G. Osterlund, M.D.,* Matt Mullen, B.S.,*
and John B. Downs, M.D., F.C.C. M., F.C.C.P.¥

Journal of Surgical Research 159, 622-626 (2010)

» Severe and prolonged episodes of hypoxemia were a
consistent finding, despite aggressive preoperative diagnosis
and treatment of OSA, including use of CPAP postoperatively.

» In no instance was a significant hypoxemic episode suspected
or detected.

» We recommend that every bariatric surgical patient be
monitored by pulse oximetry with alarm capability enabled.




Practice Guidelines for Sedation and Analgesia by
Non-Anestbesiologists

Anesthesiology 2002; 96:1004-17

All patients undergoing sedation/analgesia should be
monitored by pulse oximetry with appropriate alarms.

GUIDELINE

Sedation and anesthesia in GI endoscopy

Volume 68, No. 5 : 2008 GASTROINTESTINAL ENDOSCOPY 815

Oximetry effectively detects oxygen desaturation and
hypoxemia in patients undergoing sedation and analgesia.




GUIDELINE

Sedation and anesthesia in GI endoscopy
Volume 68, No. 5 : 2008 GASTROINTESTINAL ENDOSCOPY 815

Monitoring techniques

» Measurement of oxygen saturation is relatively
insensitive to the earliest signs of hypoventilation
because significant changes in arterial PaO, may
occur with little alteration in oxygen saturation.

» This is particularly true for those individuals
receiving supplemental oxygen.




Supplemental Oxygen Impairs Detection
of Hypoventilation by Pulse Oximetry*

Eugene S. Fu, MD; John B. Downs, MD, FCCP;
John W. Schweiger, MD, FCCP; Rafael V. Miguel, MD; and
Robert A. Smith, PhD, RRT

(CHEST 2004; 126:1552-1558)

Pulse oximetry is a useful tool to assess
ventilatory abnormalities, but only in the
absence of supplemental inspired oxygen.




Fu ES, et al.
___Chest. 2004, 126: 1552

The pulse oximeter Is a
LATE detector of
respiratory depression
If supplemental oxygen
IS being administered
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The limitations of pulse oximetry |
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Only the PaO, can be used to assess the hyperoxic range;
however, measurements are both intermittent and delayed.



The Oxygen Reserve Index (ORI)
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The Oxygen Reserve Index (ORI) |

» The ORI is aimed for patients receiving
supplemental oxygen.

» The ORI may provide an advance warning of an
impending hypoxic state.

» ORI may enable proactive interventions to avoid
hypoxia or unintended hyperoxia.
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S-377 - RELATIONSHIP BETWEEN OXYGEN RESERVE
INDEX AND ARTERIAL PARTIAL PRESSURE OF
OXYGEN DURING SURGERY

R. Applegate, et al. Proceedings of the International Anesthesia
Research Society Annual Meeting, March 23, 2015, Honolulu, Hawaii.
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Fu ES, et al.
___Chest. 2004, 126: 1552
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Ventilation




Practice Guidelines for Sedation and Analgesia by
Nomn-Anestbesiologists

An Updated Report by the American Society of Anesthesiologists Task Force on
Sedation and Analgesia by Non-Anesthesiologists

Anesthesiology 2002; 96: 1004 -17

» The primary causes of morbidity associated with
sedation/analgesia are drug-induced respiratory
depression and airway obstruction.

» Because ventilation and oxygenation are separate though
related physiologic processes, monitoring oxygenation by
pulse oximetry is not a substitute for monitoring
ventilatory function.



Postoperative Opioid-induced Respiratory Depression

A Closed Claims Analysis (ANESTHESIOLOGY 2015; 122:659-65)

Lorri A. Lee, M.D., Robert A. Caplan, M.D., Linda S. Stephens, Ph.D., Karen L. Posner, Ph.D.,
Gregory W. Terman, M.D., Ph.D., Terri Voepel-Lewis, Ph.D., R.N., Karen B. Domino, M.D., M.P.H.

What This Article Tells Us That Is New

* |n a review of 357 acute pain claims from the Anesthesia
Closed Claims Project database, 92 cases involved likely opi-
oid-related respiratory depression

The majority of RD events in this national database shared three
basic features:

» they occurred within the first 24 h of surgery.
» they resulted in death or severe brain damage.
» they were preventable.




Table 4. Timing, Monitoring, and Nursing Assessments”

n (%)

Timing of KD event
Day of surgery 81 (88)
Within 2 h of arrival on floort 12 (13}

Monitoring

Pulse oximetry}

Mo respiratory monitoring
supplemental oxygen in use before event
Mursing assessments and patient status

Patient experienced heavy snoring before event§ 14 (15}
Patient experienced somnolence before event (n =91) 56 (62)
Inadequate nursing checks (n = 89) 28 (31)

(ANesTHEsIOLOGY 2015; 122:659-65)



Table 4. Timing, Monitoring, and Nursing Assessments”

n (%)
Timing of KD event
Day of surgery 81 (88)
Within 2 h of arrival on floort 12 (13)
Monitoring
Pulse oximetr 30 (33)

Mo respiratory monitoring @

supplemental oxygen in use before event 14 13)
Mursing assessments and patient status
Patient experienced heavy snoring before event§ 14 (15)
Patient experienced somnolence before event (n =91) 56 (62)
Inadequate nursing checks (n = 89) 28 (31)

(ANesTHEsIOLOGY 2015; 122:659-65)



Capnography enhances surveillance of respiratory events
during procedural sedation: a meta-analysis ™"
Waugh JB, Epps CA, Khodneva YA.

Journal of Clinical Anesthesia (2011) 23, 189-196

Cases of respiratory depression were 17.6 times
more likely to be detected if monitored by
capnography during sedation than cases not
monitored by capnography.
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European Society of Gastrointestinal Endoscopy, European Society
of Gastroenterology and Endoscopy Nurses and Associates, and the European
Society of Anesthesiology Guideline: Non-anesthesiologist administration

of propofol for Gl endoscopy
@ N g

Endoscopy 2010; 42:960 | ESGE Esuawn Anawhenier

» Visual assessment of respiratory activity...is not a reliable
method of detecting apnea.

» Capnographic monitoring may reduce episodes of
hypoxemia ... but no clinical impact has been demonstrated.

» Therefore, capnography cannot be recommended as
standard. (Evidence level 1+, Recommendation grade B)



STANDARDS FOR BASIC ANESTHETIC MONITORING
Committee of Origin: Standards and Practice Parameters
(Approved by the ASA House of Delegates on October 21, 1986, and last amended on
October 20, 2010 with an effective date of July 1, 2011)

During moderate or deep sedation the adequacy of ventilation
shall be evaluated by continual observation of qualitative clinical
sighs and monitoring for the presence of exhaled CO, unless
precluded or invalidated by the nature of the patient, procedure,
or equipment.




Respiratory Rate Monitoring: Characterizing
Performance for Emerging Technologies

Scott D. Kelley, MD,* and Michael A. E. Ramsay, MD, FRCAT

Anesth Analg December 2014 « Volume 119 « Number 6

> Respiratory rate has been described as being the “neglected
vital sign”.

» Counting respiratory rate is time consuming, is not continuous,
cannot be audited and, to be sure there is adequate
ventilation associated with chest movements, requires a

stethoscope.




The accuracy of respiratory rate assessment by doctors
in a London teaching hospital: a cross-sectional study

Keir E. J. Philip - Emma Pack - Valentina Cambiano -
Hannah Rollmann * Simon Weil + James O’Beirne

J Clin Monit Comput (2015) 29:455-460

Current methods of RR assessment by doctors
are 1naccurate. This may be significantly delaying appropriate
clinical care, or even misguiding treatment.



Respiration Signals from Photoplethysmography
(Anesth Analg 2013;117:859-65)

Lena M. Nilsson, MD, PhD

Waveform saved: 9:02:16

Sweep Speed:12.5 mm/s

Respiratory Rate

Detected intensity (a.u)
5 5 .
WWRaspimtow reference
air flow]
ol o Impedance
10
W\\//\\\,\/\/\W \/f/\l\ .
04

10- -
\/\/WW\/\ Continuous and Contact-free monitoring Solution for Early

Detection of Patient Deterioration

Time (sec)

0 <

Figure 2. Respiratory-induced intensity variations (RIIVs) in the
baseline of the photoplethysmographic (PPG) signal. a.u. = arbitrary
units.

e Earlysense, Contact-free monitoring of vital si...

eeeec Celicom & 19:13

range 12:19 - % 88%
Heart Rate i

2:18 .;maw on 2015 ,16 'xn =

-
I Results

N\p=

Tags

Notes Tap to add notes

@ Log in to share



Respiratory Rate Monitoring: Characterizing
Performance for Emerging Technologies

Scott D. Kelley, MD,* and Michael A. E. Ramsay, MD, FRCA+

Anesth Analg December 2014  Volume 119 « Number 6

» The Acoustic Respiration Rate (RRa) enables the automatic
continuous monitoring the breathing rate and status.




Respiratory Rate Monitoring: Characterizing
Performance for Emerging Technologies

Scott D. Kelley, MD,* and Michael A. E. Ramsay, MD, FRCA+

Anesth Analg December 2014  Volume 119 « Number 6

» The Acoustic Respiration Rate (RRa) enables the automatic
continuous monitoring the breathing rate and status.

» An abnormal breathing pattern may be indicative of airway
obstruction or respiratory distress.




Impact of Pulse Oximetry Surveillance on Rescue Events
and Intensive Care Unit Transfers

A Before-and-After Concurrence Study Anesthesiology 2010; 112:282-7

Andreas H. Taenzer, M.D., F.A.A.P.,* Joshua B. Pyke, B.E.,T Susan P. McGrath, Ph.D.,t
George T. Blike, M.D.§

» Patient surveillance system (SafetyNet, Masimo) based on
pulse oximetry and acoustic respiratory rate monitoring with
nursing alarm notification via wireless pager.
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Impact of Pulse Oximetry Surveillance on Rescue Events
and Intensive Care Unit Transfers

A Before-and-After Concurrence Study Anesthesiology 2010; 112:282-7

Andreas H. Taenzer, M.D., F.A.A.P.,* Joshua B. Pyke, B.E.,T Susan P. McGrath, Ph.D.,t
George T. Blike, M.D.§

» A 10 months observation period after implementation of the
system in a 36-bed orthopedic unit (2,841 patients).

» Rescue events decreased by 65% (from 3.4 to 1.2 per 1,000
patient discharges) and ICU transfers by 48% (from 5.6 to 2.9

per 1,000 patient days).



Alrway obstruction




Practice Guidelines for Sedation and Analgesia by
Nomn-Anestbesiologists

An Updated Report by the American Society of Anesthesiologists Task Force on
Sedation and Analgesia by Non-Anesthesiologists

Anesthesiology 2002; 96:1004-17

The primary causes of morbidity associated with
sedation/analgesia are drug-induced respiratory
depression and airway obstruction.




Proportion of surgical patients with undiagnosed
obstructive sleep apnoea

M. Singh2, P. Liaol, S. Kobah?, D. N. Wijeysundera®3, C. Shapiro* and F. Chung?*
British Journal of Anaesthesia 110 (4): 629-36 (2013)

e Obstructive sleep apnoea  ® In this study of Canadian

(OSA) is associated with surgical patients, both
perioperative morbidity anaesthetists and

but is under-diagnosed in surgeons often failed to
the community. diagnose OSA.

» Preoperative diagnosis
was poor, even in
patients with symptoms
of moderate-to-severe
OSA.




A prospective audit of airway obstruction in
the postanaesthetic care unit of a tertiary
care centre

William Curtis, Rajesh Sethi and Thavarajah Visvanathan

Eur J Anaesthesiol 2015; 32:1-2

» The overall incidence of airway obstruction among 486
patients admitted to the PACU was 30.8%.

» Forty-five patients (9.2%) required airway support in
the PACU.

» Only 16 patients (3.2%) encountered a drop in SpO:zto
less than 94%.




Excessive Variations in the Plethysmographic
Waveform During Spontaneous Ventilation: An
Important Signh of Upper Airway Obstruction

Azriel Perel, MD (Anesth Analg 2014:119:1288-92)

» Airway obstruction may not be detected by any of the
parameters that are currently recommended.

» Excessive respiratory variation in the Pleth signal is
the most sensitive sign of upper airway obstruction in
spontaneously breathing patients.




‘Classic’ picture of severe airway obstruction
in the PACU.
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A 70 years old patient, severe COPD, 15
minutes after arrival to Recovery following
extensive liver surgery.




Patient was immediately re-intubated
(before a CO, value of 71 mmHg came
back from the lab)



Collapsibility of the Upper Airway at Different
Concentrations of Propofol Anesthesia

Peter R. Eastwood, Ph.D., * Peter R. Platt, M.D.,T Kelly Shepherd, B.Sc.,T Kathy Maddison, B.Sc.,t
David R. Hillman, M.D.§

Anesthesiology 2005; 103:470-7

» Higher doses of propofol are associated with increased
collapsibility of the upper airway.

» This dose-related inhibition seems to be the combined
result of depression of central respiratory output to
upper airway dilator muscles and of upper airway
reflexes.
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g DEPARTMENT OF HEALTH & HUMAN SERVICES

o ) . I — I
i Food and Drug Administration

Rockville MD 20857

AUG 11 200

This responds to your citizen petition dated J une 27, 2005 (Petition), submitted on behalf
of the American College of Gastroenterology.' You ask the Food and Drug

Administration (FDA or Agency) m_r_emgmhg_ﬂo_ugmngmmmg from the labeling for
Diprivan (propofol) (Petition at 1 -2):2

For general anesthesia or monitored anesthesia care (MAC) sedation, DIPRIVAN
Injectable Emulsion should be administered only by persons trained in the
administration of general anesthesia and not involved in the conduct of the
surgical/diagnostic procedure.

After carefully consndenng your request we deny 1t for the reasons given below.? This
decision TS vasea-e of the Petition inclnding.the-seie oI medical literature
accompanying the Petmon the comments submitted on the petmon 3 and the experience
and judgment of the Agency.



European Society of Gastrointestinal Endoscopy, European Society
of Gastroenterology and Endoscopy Nurses and Associates, and the European
Society of Anesthesiology Guideline: Non-anesthesiologist administration

of propofol for Gl endoscopy
@ ‘0% ociaty of E s
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|. M. Dumonceau'', A. Riphaus®', . R. Aparicio®, U. Beilenhoff?, |. T. A.Knape®, M. Ortmann®, G. Paspatis’,
C. Y. Ponsioen®, I. Racz®, F. Schreiber'®, P. Vilmann'', T. Wehrmann'?, C. Wientjes®, B. Walder'*
and the NAAP Task Force Members?

Authors

Eur J Anaesthesiol 2010; 27:1016-1030
Endoscopy 2010; 42:960



Non-anaesthesiologists should not be allowed to administer
propofol for procedural sedation: the Consensus Statement

of 21 European National Societies of Anaesthesia
Azriel Perel

Eur J Anaesthesiol 2011:;28:000-000

(5) In addition to our disagreement with the NAAP
concept, we find the NAAP guidelines to be lacking
in evidence, in requirements for training and in
requirements for monitoring. We feel that these
cultdelines do not comply with the ESA’s Helsinki
Declaration, which states that *patients have the right
to...be sate and protected during theirr medical
care and anaesthesiology has a key role to play 1n

. . . . o 1
improving patient safery’.'”
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the European Society of Anaesthesiology Guideline - nhon-anaesthesiologist

administration of propofol for gastrointestinal endoscopy.

Pelosi P; on behalf of the Board of the European Society of Anaesthesiology.
Eur J Anaesthesiol. 2012 Jan 23. [Epub ahead of print] No abstract available.

PMID: 22273832 [PubMed - as supplied by publisher]
Related citations

European Society of Gastrointestinal Endoscopy, European Society
of Gastroenterology and Endoscopy Nurses and Associates, and the European
Society of Anesthesiology Guideline: Non-anesthesiologist administration
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Endoscopy 2010; 42:960



Timeline emerges in Joan Rivers' death

By Susan Candiectti and Susanna Capelouto, CHNRN

sSeptember 13, 2014 — Updated 1758 GMT (0158 HKT)

(CNN) -- A new timeline emerged in the emergency response to
comedian Joan Rivers' cardiac arrest. She stopped breathing and
her heart stopped beating during treatment at Yorkville Endoscopy.

INTERNATIONAL BUSINESS TIMES

Yorkville Endoscopy Receiving Death Threats After
Allegedly Botching Joan Rivers' Procedure

By Rebecka Schumann  w @RebeckaSchumann & r.schumann@ibtimes.com on September 05 2014 12:41 PM

International New ork imes

Doctor Who Worked on Joan Rivers Steps
Down From Post at Medical Clinic

By ANEMONA HARTOCOLLISSEPT. 12,2014




Timeline emerges in Joan Rivers' death

By Susan Candiectti and Susanna Capelouto, CHNRN
September 13, 2014 — Updated 1758 GMT (0158 HKT)

(CNN) -- A new timeline emerged in the emergency response to
comedian Joan Rivers' cardiac arrest. She stopped breathing and
her heart stopped beating during treatment at Yorkville Endoscopy.

RISK MANAGEMENT E3

Propofol Use Under the Direction of Trained
Gastroenterologists: An Analysis of the Medicolegal
Il‘l‘lplica.tiol'ls (Am J Gastroenterol 2007;101:707-713)

s Aisenberg, M.D.,! Lawrence B. Ct I|Ln M. [) and Jos Lph[) Piorkowski, Jr, D.O., I.D., M.PH.2
r'-‘,-"--.lll..‘rL_"|:f'rf'."_".-".f.i'."_", New Yo and f win Ul 4 .aw Center and The Piorkowski Law




Conclusions

» Sedation in the non-intubated patient may be associated
with severe respiratory (and other) complications that may
lead to a fatal outcome when not iagnosed in a timely manner.

» New non-invasive monitoring technologies, such as the
combination of oximetry and ORI, capnography, monitoring
respiratory rate and variations in the pleth signal, may provide
early signs of deterioration in oxygenation, ventilation and
airway patency.

» Their use may therefore increase the safety of the sedated
non-intubated patient during procedural sedation, in the ICU,
OR, PACU, and the general ward.

Thank you for your attention!



