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Goals

* Discuss current pediatric sedation trends

* Present information on pediatric sedation published
in non-anesthesia journals

* Provide examples of sedation models

* Discuss credentialing requirements for sedation
providers

* Discuss role of Anesthesiologists in providing
pediatric sedation
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Pemand Ttor Pec
Services

* Over the past decade, the demand for pediatric
sedation has dramatically increased

e Concept that children experience anxiety and pain
e Advances in technology

 Increase in the number of Non-Operating Room
procedures (formerly performed in OR)

e Economics

e Parental, Patient, and Health Care Provider
Expectations



2What the Literature Rewt
2009

* Literature Search: PEDIATRIC SEDATION
* 14, 967 Citations
* 13,344 Journal articles
e 1771 Text Books
* 106 Reference Works

* Downloaded from March 2009
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op~Ten Journalsn—200t

* (Clinical Pediatric Emergency Medicine (22)

* International Journal of Pediatric Otorhinolaryngology (14)
* Annals of Emergency Medicine (12)

* Pediatric Clinics of North America (11)

* Anesthesiology Clinics of North America (9)

* Emergency Medicine Clinics of North America (9)

* The Annals of Thoracic Surgery (8)

* Critical Care Clinics (7)

* Emergency Procedures for the Small Animal Veterinarian

(7)

* Seminars in Anesthesia and Perioperative Medicine (7)
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en Journals 200€

* Journal of Pediatric Surgery (960)

'

* Journal of Pediatrics (545)

* Annals of Emergency Medicine (478)

* Gastrointestinal Endoscopy (458)

¢ International Journal of Pediatric Otorhinolaryngology
(232)

* Journal of Oral and Maxillofacial surgery (227)

* The American Journal of Cardiology (206)

* Journal of Clinical Anesthesia (197)

* The American Journal of Emergency Medicine (193)

* Pediatric Neurology (193)

* American Operating Room Nurses (190)
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Who Will Provide Sedation?

e Anesthesiology department is unable or
unwilling to provide sedation services for all

children

» Manpower

» Reluctance to provide sedation or anesthesia
outside of the operating room

» Not economically feasible
» Risk
e Are Anesthesia Providers Really Necessary?



ORIGINAL ARTICLE - - -
Development of a nurse-led sedation service for paediatric

magnetic resonance imaging

The Safe and Effective Use of Propofol Sedation in
Children Undergoing Diagnostic and Therapeutic

Procedures: Experience in a Pediatric ICU and a Review of
M ft ) Sury, D J Haich, TDeeley, C DicksMireaus, W K Chong

the Literature

Derek S. Wheeler, MD,* Keith K. Vawx, MD, *1 Michael L. Ponaman, MD,* and
W Bradf{’_v Poss, MD, CDR, MC, USNR*
PEDIATRIC HoSPITALIST
T e —————————

CLINICAL
Pediatric
Emergency
Medicine

ELSEVIER

Emergency Department Based Sedation Services GUIde“nes t0 Pradlce
oy Porshes, WD ” Sumpmme Kont, MO} The Process of Planning and Implementing a

Increased demand for procedural sedation in areas of the hospital outside the traditional Pedmfnc Sedanon Progmm

emergency department and operating room settings has led to a growing trend of these
services being rendered by pediatric emergency physicians. We will review the pros and
wcons of establishing an emergency department-based sedation service, discuss the scope
of the service, review practical considerations in successfully implementing and

Gl et Em g Med 8353261 & 2007 Hasvr e AR rgis resamed. Savithiri Ratnapalan, MBBS, MEd, MRCP, FRCPC, FAAP, and Suzan Schneeweiss, MD, MEd

Clin Ped Emerg Med 8:253-261 @ 2007 Elsevier Inc. All Aghts reserved.

MEYWIRIS sedation service, procedural sedation, emergency Services

CLINICAL-ALIMENTARY TRACT

Trained Registered Nurses/Endoscopy Teams Can Administer
Propofol Safely for Endoscopy

DOUGLAS K. REX,* LUDWIG T. HEUSS," JOHN A. WALKER,® and RONG QI

*Divislon of Gastroenterology,Hepatology, Department of Medicine, Indlana University Hospital, Indlanapolls, Indlana; *Diislon of
Gastroanterology and Hepatoiogy, University Hospital of Basel, Basal, Switzeriang; SGastroanterology Associates, Medford, Oragon; and
IDapartment of Elostatistics, Indlana University School of Medizing, Indlanapolis, Indiana



pectations of Hospitarl
Administration

* Provision of Excellent Patient Care

* High Patient and Parent Satisfaction
* Economically Sound

* Good Public Relations

* Patient Safety



ished Safety

Evaluation of a Pediatric-sedation Service
for Common Diagnostic Procedures ®

‘Wendalyn K. King, MD, MPH, Jana A. Stockwel, MD, Michael A. DeGuzman, MFH,
Harold K. Simon, MD, MBA, Naghma 5. Khan, MD

Abstract

E—

Background: Pediatric patients ollen require sedation for diagnostic procedures such as magnetic resg-
nance imaging and compuled lomograply scanning. In Oclober 2002 a dedicated sedation service
was slarled ai a tertiary care pediairic Facility as a joint venture between pediatric emergency medicine
and pediatric ritical care medicing, Belore this savice, sedation was provided by the department of
radiclogy by using a slandard protocol, with high-risk patients and lalled sedations referred lor general
anesthesia.

Objectives: To describe the initial experience with a dedicaled pediairic-sedation service.

Methods: This was a reirospeciive analysis ol quality-assurance data collecied on all sedations in the radi-
ology department for 23-month periods belore and aller sedation-serdce implementation. Study vadables
were number and reasons lor canceed or incomplete procedures, rales of relerral for generd anesthesia,
rate of hypoxia, prolonged sedation, need lor assisled ventilation, apnea, emesis, and paradoxical reaction
1o medication. Hesulis are reparied in odds mtios (OR) with %5% confidence intervals ($5% CIL

Results: Data from 5444 sedations were analyzed: 2 148 belore and 1249 aler sedation-serice activation.
Incomplete studies secondary 1o inadequate sedation decreased, rom 27% belore the service was created
1o (LB% inihe posi-sedation-servce perlod [OH, 0.29; %5% C1 =018 to 047). There also were decreases in
cancellations caused by patient illness {38% ve. 06%: OR, 0.16; 95% Cl= 010 1o 0.27) and rates of hypoxia
[88% v, 46%: OR, 0.3l 95% CI = 0.40 to 063]. There were no signilicant dilferences between the groups
in rales of apnes, need for ssisted ventilation, emesk, or prolonged sedation. The implementation of the
sedation service ako was assodated with a decregse in both the number of patients relared 1o general
anesthesiawithoul a trial ol sedation {from 2.1% o 0.1%; OR, 0033; 95% C1 = 0006 10 1.46) and (he tolal num-
ber of general anesthesia cases in the radiology department (Irom 7.5% 10 4.4% of all patients requiring
either sedation or anesthesia; OR, 0056 %% CI = 045 o 071

Condusions: The implementation of a dedicaled pediatric-sedation service resulied in lewer incomplete
sludies related 1o inadequate sedation, in fewer canceled studies secondary 1o patient Qlness, in lewer
refiarrals for general anesihesis, and in fewer recorded instances of sedation-gssociated hypoxia. These
lindings have impartant implications in terms of patient salety and resounce utilization.

ACADEMIC EMERGENCY MEDICINE 2006; 13673676 © 2006 by the Soclety for Academic Emergency
Medicine
Keywords: conscdous sedation, pediatrics

Society for Academic Emergency
Medicine 2006

Retrospective Analysis

QA data collected 23 months
prior to and after
implementation of PSS (5444)

Decreased failed sedations
rates: 2.7% to 0.8%

Decreased Cancellation rates
3.8% to 0.6%

Decreased hypoxia 8.8% to
4.6%

Decreased GETA cases 7.5%
to 4.4%



Incidence and Nature ol Adverse Events During
Pediatric Sedation/Anesthesia for Procedures Outside
the Operating Room: Report From the Pediatric
Sedation Research Consortium

Jasaph P. Cravero, MOP®, Georga T. Blike, MDP, Michaal Beach, MCP, Susan M. Gallaghar, BS®, Jamas H. Hertzog. MO, Jeana E. Havidich, MD",
Barmry Gadman, MDF, and the Padistnc Sadation Resaarch Consortium

* Anesthesiologists, Emergency Room Physicians,
Critical Care specialists, Pediatricians, Sedation

Nurses
* Total records submitted: 30, 037

* Complication rate: 5.3%
e Serious adverse events were rare

« No deaths
 One cardiac arrest

* In highly motivated and organized sedation services,
the adverse event rate is relatively low
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“Pediatric Sedation Models

* Anesthesia Provider/Care Team
* Pediatric Emergency Medicine
» Hospitalists

e Pediatricians

* Pediatric Intensivists
* Advanced Practice Nurses
* Specialist performing procedure and Sedation Nurse



edation Model: Anesthesiology

* Anesthesiologist or Anesthesia Care Team
* Advantage: We do it all

e Diagnostic and Therapeutic Procedures
e Efficiency
e Safety
e Low Procedural Failure Rate
* Disadvantage
e Expensive
e Availability
« Manpower

» Co-ordination with multiple services



A PEDIATRIC SEDATION/ANESTHESIA PROGRAM WITH DEDICATED

e

: CARE BY ANESTHESIOLOGISTS AND NURSES FOR PROCEDURES OUTSIDE

THE OPERATING ROOM

My GeorFa | MO, FEegaswd Megesiczs MO Pane TN 1eved, MR RCAe, Sorteid Karsiin, MM deds Yihoaeew a0

* Observational study 8760 sedations
* Team: Anesthesiologists and PICU nurses
* Children were triaged

® PICU nurse would sedate children with oral chloral
hydrate (1769)

* Pediatric Anesthesiologist was immediately available
* Nurse administered sedation failure rate was 6.5%
* Adverse event rate 1.7%

The Journal of Pediatrics July 2004



" Rainbow Babies and Children’s Hospital Cleveland,
Ohio

* Free Standing Pediatric Sedation Unit (PSU)

o Staff: Pediatric Critical Care, EM physician and one
Hospitalist

* Performs approximately 3000 in-patient and
outpatient sedations per year

» Medications used

e Midazolam

e Propofol gumﬁiﬂf ..

Hospitals & Chidren's Hospatal
e Dexmedetomidine
e Ketamine

e Etomidate Personal
Communication



Rainbow Babies and Children’s Hospital
Cleveland, Ohio

* Hospital Credentialing Requirements

 Intensivists are automatically credentialed for deep
sedation

e Others: Required reading with examination
» Developed by the Department of Anesthesiology

e Perform 10 sedations under the supervision of an

Anesthesiologist or Physician who is credentialed to
provide deep sedation

e Must perform a minimum of 10 sedations per year

g A Personal

University g bow abies i
Hospitals g{h?jrm'g Hosprtal Communication



Rainbow Babies and Children’s Hospital
Cleveland, Ohio

* Referral to Department of Anesthesiology
e Most ASA PS IIT and all ASA PS IV or greater
e Obese children (> 150t percentile)

e Severe URI
e Obstructive Sleep Apnea

Hospitals & Chidren’s Hospital

e Pulmonary Hypertension
e Severe Cardiac disease

* Successful working relationship with the
Anesthesiology Department

Personal
Communication



TAEBLE 4.
Pedormed Procedures

Pediatrics 1998:102:e30
DOI: 10.1542/peds.102.3.¢30

The Pediatric Sedation Unit: A Mechanism for Pediatric Sedation
Lia Lowrie, Amita H. Weiss and Cynthia Lacombe

Frocedures. for Which Fatienis Were Beferred to the PSU and Average Sedation and Mpnitoring Time for Fregquenely

Frocedure Bdiamber Aversge Sedabon Average Monioring
Teme= (Man) Time {Bdin]
MH] 176 a8 129
Computed tomography e 52 B
Cardiac catheterimation 41 1949 247
Gastroesophagoduodenoscopy m il (7]
Beore= scan 19 111 135
Aupditory evoked potentisls 1= 52 o
Cast manipulabion 13 55 B3
B care 13 FoF ! ]
Renal biopsy 1E a5 1R
Trarsesophageal echocardiography 9 - 133
Bronchoscopy Q 3H Bl
Browiac remowval & T i ]
Lamnbar puncihare 7T a2 1o
Visual evoked potentials L] 85 133
Exchange transfizsion L fd G
Peroutsresous central vemous catheter line placemesne & 5 BE
Colonoscopy & il L
Waginal exam 5 FoF (]
Incision and drainege abscess 5 3l v
Trarsthormcic echocardiography 4
Hores marrow aspimbon/ biopsy 4
Liver biopsy 4
Central line mani ion 4
Joint aspiration /ingection 3
Angiography 3
Fin plascement 3
Fh probe placemeni 3
Eletromyagraphy 3
Woiding cystourethrogram 3
Ulerasouwnd 3
Aol manometry 3
Hectal biopsy 2
Hala traction manipulabon z
Tube thoraoostomy 2
For=ign body remmowal 1
Positron amission tomography 1
Elearoencephe=lography . 1
Denial exam 1
Intravenous. pyelogram 1
Multiple shudies per sedabion episode ) 140 160




Pediatric Emergency Medicine Associates LLC, Atlanta
Georgia

* Primary sedation providers for approximately 7000
cases per year

* Cases outside of the OR requiring moderate or deep
sedation
* Medications administered
 Propofol (primary)
 Ketofol (Ketamine and Propofol)
e Ketamine (used less now)
e Fentanyl

e Nitrous oxide Personal Communication



Pediatric Emergency Medicine Associates LLC, Atlanta
Georgia

* Credentialing

e Physicians must be Board Eligible or Certified in
Pediatric Emergency Medicine

e Required to attend Airway Course or
e One day in the OR with an Anesthesiologist
e Review a Sedation Module
* Monitor the progress of newly hired physicians on
their Sedation service

Personal Communication
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Hospitalist

Children’s Hospital of Philadelphia

* Sedation service is composed of pediatricians,
advanced practice nurses, and sedation nurses (RNs)

* Physician or Physician-nurse team provides sedation
(depending on what level is required)

e 10 physicians (6.5 FTEs)
* 25-30 Registered nurses

* Perform approximately 8500 sedations per year

Personal Communication



ospitalists
Children’s Hospital of Philadelphia

* Credentialing Requirements

e Credentialing course created in conjunction with the

Department of Anesthesiology

» Hospitalist spend 10 days in the OR

» Three weeks on sedation service observii
experienced sedationist

« PALS and ACLS certified

» Complete a didactic curriculum

Personal Communication
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SHospit:

“Hospitalists
Children’s Hospital of Philadelphia

* Patient Selection
e Outpatient: phone triage
e Majority of Patients: ASA PSIor I
* Referrals to the Department of Anesthesiology
o ASA PS III or greater
e Congenital Heart Disease
e Severe Respiratory Disease
e Syndromes

Personal Communication
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~ Pediatricians
Los Angeles Children’s Hospital

o
* Pediatricians trained in EM or Critical Care perform
2000-3000 sedations per year

e A NP screens patients to determine ASA PS

e Sedations by pediatricians are limited to ASA PS [ and II
patients for radiological procedures

* Practice under the auspices of the Department of
Anesthesia

OQA

e Morbidity and Mortality Conference

Personal Communication USG

UNIVERSITY
OF SOUTHERN
CALIFORNIA
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Los Angeles Children’s Hospital

o
\TY
* Medications:

e Premedicate with midazolam when required
e Propofol
e Ketamine
e Not credentialed to use combination of drugs
* Credentialing
e Total of 40 hours of training
» 20 hours of didactics

» 20 hours of preceptorship with
anesthesiologist or credentialed sedationist

* Model has been in existence for 8 years 1SC
* No critical events o oy

CALIFORNIA
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Successful Sedation Service

* Good working relationship with the Department of
Anesthesiology

* Development of Guidelines
* Educational Support

* Development of Hospital Standards for the care of
children receiving deep sedation

* Open forum and dialogue with the Department of
Anesthesiology



omparing anc
Models

* Similarities * Differences

e Highly motivated e Free Standing vs.
organized sedation Members of the
teams Anesthesia Department

e Collaborated with e Credentialing
Department of requirements
Anesthesia  Educational

e Triage system Background

e Drug Administration

e Documentation of
continued practice



2Wat's happening in-tie AC
world?

» Sedation Model: Physician providing the service will
medically direct the sedation nurse (RN) during the
administration of sedatives and/or analgesics for deep
sedation

* Propofol
o Ketamine
* Methohexital

» Combination of narcotic (fentanyl) and anxiolytic
(midazolam)




Nurse-Administered Propotol Sedation Without -

Amnesthesia Specialists in 9152 Endoscopic Cases 1n
~— an Ambulatory Surgery Center

John A Walker, M D_, Fobert D). McIntyre, M D., Paul F. Schleimtz, M.D.. Kns N. Jacobsen, M.D |
Anthony A Haulk M.D_, Peter Adesman MDD | Shelley Tolleson, EN_| Fobyn Parent, BN |
Fosie Donnelly, B N., and Douglas K. Eex MD.

Deparimenis of Anesthesiology and Gastroenterology, Surgery Center OF Southam Oregon, Medford,
Oregon; and Division Of Gastroenterology, Depariment Of Medicine, Indiana University School of Medicine,
Indianapolis, Indiana

The American Journal of Gastroenterology 2003

* Prospective , observation study in private practice setting
* ASA PS I and II patients for EGD, colonoscopy;, liver biopsies

* Propofol bolused 30-50 mg and titrated to effect (10-20 mg
boluses)

* 7 cases of respiratory compromise

* Mean discharge time: 18 minutes after completion of
procedure

* Reported high safety, patient and physician satisfaction
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Endoscopist-Directed Administration of Propofol: A Worldwide Safety -
Experience

DOUGLAS K. REX,* VIJU P. DEENADAYALLL* EMELY EID,* THOMAS F. IMPERIALE *# JOHM A. WALKER %
KULDIP SANMDHU! ANTHONY . CLARKE! LYBUS C. HILLMAM. Y AKIRA HORIUCHI® LAWREMNCE B. COHEN,™
LUDWIG T. HEUSS, # sHAJAN PETER.H CHRISTOPH BEGLINGER, ¥ JAMES A. SINNOTT. % THOMAS WELTOMN,!

MAGDY ROFAIL™ rrAD SUBEL®™ RODGER SLEVEN.*** PALIL JORDAN_ ¥ J0OHN GOFF 5%
PATRICK D. GERSTENBERGER, I HARCLD MUMNMNIMNGS. ™17 pAARTIN TAGLE *** BRIAN W. SIPE ***
TILL WEHRMANM FHH 1803 A DI PALMA 5555 TN E OCCHIPINTILESSS im0 BaRBI, AMNDREA RIPHALS 1T

STEPHEN T. AMANKN_**** SEN TOHDA ***** TIMOTHY MCCLELLAN ¥4 CHARL S THUESON HHE J0HN MORSE 5555
and MIZAM MEAHIF

* Total of 646,080 cases Gastroenterology
* 0.1 % required mask ventilation Cob 0
e 11 intubations
e 4 deaths

* Conclusion: Death rate for EDP is 1 in 161,515

e EDP has lower mortality rate when propofol is used
compared to BZD and narcotics

e Comparable safety rating compare d to GETA

(Mortality rate 1 in 10,000 to 1 in 50,000)
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Endoscopist-Directed Administration of Propofol: A Worldwide Safety -
Experience

DOUGLAS K. REX.* VIJU P. DEENADAYALLU* EMELY EID,* THOMAS F. IMPERIALE,** JOHM A. WALKER &
KULDIP SANDHU! ANTHONY C. CLARKE,! LYBUS C. HILLMANY AKIRA HORIUCHL® LAWRENCE B. COHEN,™
LUDWIG T. HEUSS, # SHAJAN PETER.H CHRISTOPH BEGLINGER,* JAMES A. SINMOTT,® THOMAS WELTOM,!

MAGDY ROFAIL.™ IvAD SUBEL®™ RODGER SLEVEN " PALL JORDAN H* JOHN GOFF 5%
PATRICGK D. GERSTENBERGER, " HAROLD MUNNINGS, ™ MARTIN TAGLE *** BRIAN W. SIPE, "

STEPHEN T. AMANN *#*** CEN TOHDA “*** TIMOTHY MCCLELLAN ¥4 CHARI FS THUESON FHH J0OHM MORSE 5555
and MIZAM MEAHINE

Economics

e Estimated cost per life-year saved to substitute
anesthesia specialists was $5.3 million

e Estimated cost per case for anesthesia provider: $298
e ‘Back of the Envelope analysis’

« Assumption all four deaths would have been
prevented

» Life expectancy (maximum of 85 years)
« No other deaths occurred

Ref :http://www.youtube.com/watch?v=FGmOxuglid4



*le of Anzgthesﬁrogls%s

* Actively Involved
* Define “Safety”
e What is an acceptable rate of adverse events?
* Develop Standard Definitions of Adverse Events
* Develop Objective Tools to Monitor and Measure

tho itv and rmate of ady ntag
i oeVerlLy allQ rate 01 aaverse eveintis

e Eliminate self reporting
* Conduct Research
e Safety and economics
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Role of Anesthesiologists

* Leadership role in credentialing providers that
administer deep sedation

e Educational requirements

e Participation and oversight in Credentialing, QA
and Peer Review Committees

e Competency Standards
e Standard of Care
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Role of Anesthesiologists

* Educational Responsibilities
e Advisory capacity
e Educational opportunities
» Medical School
» Residency Programs
» Hospital Programs
* Actively engage with Hospital Administration
* Patient advocacy



5th International Multidisciplinary Society
for Pediatric Sedation Conference

May 23-26, 2010 510 Itz safienal Ml scipdinary Society fr
Hyatt Regency e
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Thank you!



"Peatatric Sedatic
Consortium

* Multi-disciplinary group of medical professionals
dedicated to improve the quality of care to pediatric
patients receiving sedation

* First organized meeting May 2003

* Development of a web based data collection tool

* Publications of pediatric sedation quality assurance
issues




rDevelopment ot Pediatr
Sedation Services

* Anesthesiologists

° Intensivists

* Emergency Room Physicians

» Hospitalists

* Physicians medically directing RNs (NAPS)

e Gastroenterologists
e Radiologists

e Cardiologists

* Pediatricians



ORIGINAL ARTICLES

CLINICAL SASTRENTERDLOSGY AND HEPATOLOGY 20032°1 425433

Propofol Versus MWidazolam,Fentanyl fTor Outpatient
Colonoscopy: Administration by Nurses Supervised

by Endoscopists

ErRlar J. ULMMER, JOMNATHARM 1. HAMRSER, CHRISTIME &, OWERLEY, MICHELLE MR SYMMBRBS.
WIDYASREE CHaDAL awars, SUTHAT LlAaMRGRFUNSAKUL,. ELOISE STRAHL,. AFRIL BNM. MERMNDEL.

arnd DILGLAS K. REX

Dirsi=ion of Sasbroenmterckegy and Hepastokosy, Departmeant of AMaedicins, Iindlana Uniersity Hospdial, indlanapolls,. ndlans

Backgrowmnd & Aines Propornol is under evaluation as a
sadative Tor endoscopic procedulrss. We  CormEared
nurse-administered propoinel to midaEolam plus Temianyl
Tor cutpationt colonoscopy. Welbhods- One hursderes owut-
patients undergoing CcoMMmosScopy wWens randormized o
recaive propeoTold or miidazolarm plus TemGamyl, Sdrmimis—
tered by a registersed nurse and supervised only By am
endoscopist. Endpoints were patient satistaction, proce—
dure anmnd recovery tines, neuropsychologc Turnction, and
cormpications. Fesulits: The meean dose of propotol Sd-
miimistersd was 277 mg; mean doses of midazolanm and
Tentarmyl weare 7.2 mEg aSrnd 4417 g, respaectvaely. WMeam
mrme o sedation was Taster wilth propoiol (2.3 vws. God
miin: B - OuDe01), and depih of sodathion was Sreator
(F = OO0, Patieonts recaiving proporol reasched Twll
MeEcvary Sooner (16.5 vs. 27.59 min; P = OO0y and
were discharged soomar (365 vs. S 4 mim; P = Oasd).
ATter recovery, the propotol Sroup scorasd battar on bests
reflactive of learmimeE, meErmoery, Workimg meameory SEpan,
and mental spaeoad. Six mimor complicatioms oocurresd im
the propoftol Srowup: 4 episcdes of hypotemnsion, 1 epmi-
sods Of bradycardia, @nd 4 rash. Five oomplications
oooUrresd Wit the uss of miidazocl@mnm and Tentorml: ore
apisoda of oxySon desaturation requiring mask vaantils-—
tHon and 4 apisodes of hypotonsion. Pationts in the
propofol vs. mbidazcl@mnm and Tentanyl groups repertod
similar degroes of overall satistaction wsing a A0-crem
wviswual analag scale (9.2 vws. 9.4 P > 0.5). Conclusitmrs
Murso-administerasd propoTod resulted in savoral Sovan-—
tages Tor cutpationt CcolDroscopy Comparaed with miida-—
zolam plus fentarmyl, bBut did ot improve patient satis—
T=Cchhom.

he majornty of parients in thie Unieed Secates prefer oo
be sedated durnng oolonoscopy.! The most widely
used form of sedarton 1s the combinarion of a benz=odi-
axzepine, which has ammesic, anwiolyoic, and sedative
propercres, and am opiodd | which poosviedes analgesia, sym-—

eristic sedarion with benzodiazepines, and addicsiomal
ammnesia.® Althoough the use of a benzodiazepine amd
opioid is used roacinely fior colonoscopy . che com binacion
is associated with several wndesirmable effeces, including =
dielay of several minutes from the tame of topeciron before
the drugs exert cheir effects,® delay of dischacsge afrer
complecion of che procedure owing oo lingerning effeces of
the medications_ 9 and risk for respiratory depression . ™
Fropofol is being invescigated as a sedariwve for emdo-
scopic procredures. =17 Propofol has a favorable phaoma-
cokinetrc profile that s supenor o benzodiazepines amd
narcotcs with regacd o onser of aceron?® and recowvery
cumee 5710 A Irhough comcern abwut resparacory depression
resulrs in rescrictiocon of 15 wse o anescherises In some
imsrirutions, it has been our ex pertence'” and the expe-
rismee owf o nrheee®D rhar regicorerssd moerss— encdnscopseer acd-
miniscered propsofol is safe when parients are selecoed amd
appropriate safery measwres are taken. In a prospecrive
srudy of 8 parients . we showed thatr propafol was asso-—
caved with a faster time o sedaton, fEascer recovery amd
discharge times, fEscer recowvery of newropsychologic
funncticomn., and higher owverall parient satsfaction when
coxmpared with midazolam and meperidine for outpacienc
cxlonoscopy . "When used in combination withh midamo-
lam, fentanyl has been associared wwich fasrer recovery
tumees for upper?! and lower®® endoscopy com pared saik
meepertdine. Because the wuse of fenmanyl as a subscroure
for meperidine in endoscopic procedures is expandimg .
we perdormed a controlled., randiomiazed soudy of | poopofold
veE., midazolam and fencamyl a=s sedarmon for owurpacienc
cxlonoscopy. Impoctandy, all medicarions were admim-

A bbb elaslions Fsed in bhizs pacers ASA AMeErcEan Societs of Anses-
thesiclogy: . propofol; MSF,. mdaesolarm and Tend=ams ]
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Closed claims review of anesthesia for procedure

operating room
Reinette Robbertze, Karen L. Posner and Karen B. Domino

Purpose of review Abbreviations

The demand for anesthesia services is increasing due to ASA  American Society of Anesthesiol
more n?nmplex prncedur?s being ptf}rfnrmed outside the Eﬂi%ﬁ fﬂ”f;;f;gCar:zt;hgéggecj‘;'a”g'D
operating room. We reviewed the literature and closed MRl  Magnetic resonance imaging
malpractice claims in the American Society of NORA  nonoperating-room anesthesia
Anesthesiologists’ Closed Claims database to assess

hability and injury associated with anesthesia for © 2006 Lippincott Williams & Wilkins
procedures outside the operating room (nonoperating- Lzl

room anesthesia, n =24) compared with intra-operative

surgical anesthesia (operating room, n=1927) claims. Introduction

Recent findings

A higher proportion of patients in nonoperating-room
anesthesia claims underwent monitored anesthesia care
(68 vs. 6%, P < 0.001) and were at the extremes of age
(50 vs. 19%, P=0.003) than in operating room claims. Half
of the nonoperating-room anesthesia claims occurred in the

W W W W W W
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Anesthesia for procedures ot
[nonoperating-room anesthes:
wide varation i location, p
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Adverse Events and Risk Factors Associated wi
Sedation of Children by Nonanesthesiologists

Shobha Malviya, MD, Terri Voepel-Lewis, BSN, MSN, and Alan R. Tait, p
Department of Anesthesiology, University of Michigan Medical Center, Ann Arbor, Michigan

After implementation of hospital-wide monitoring stan-
dards, a quality assurance (QA) tool was prospectively
completed for 1140 children (aged 2.96 * 3.7 yr) sedated
for procedures by nonanesthesiologists. The tool cap-
tured data regarding demographics, medications used,
adequacy of sedation, monitoring, adverse events, and re-
quirement for escalated care. The medical records of chil-
dren who experienced adverse events were reviewed.
Most (99%) children were monitored with pulse oximetry.
Chloral hydrate was the most frequently used sedative
(74.9% of cases). Of the children, 239 (20.1%) experienced
adverse events related to sedation, including inadequate
sedation in 150 (13.2%) and decrease in oxygen saturation
in 63 (5.5%). Five of these children experienced airway
obstruction and two became apneic. No adverse event re-

=i ldaAd i lavma_boema oouriialao W 'l‘]'iﬂ QRA .l'll'l;l.l"l'l"ﬂﬁ ta.rl'\.n =

oxygen saturation {=9% of ba
enced desaturation after the us
received the recommended dose
83 mg/kg). ASA physical status
were predictors of increased ris]
verse events. These data undersc
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mit early detection of adverse e
quality assurance study highlis
with the sedation of children an
tance of appropriate monitorin
Children with underlying medi
who are very young are at in
events, which indicates that a gr
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Pediatric sedation in North American childrer
hospitals: a survey of anesthesia providers

KIRK LALWANI Mmp FRcA AND MARLON MICHEL »

Department of Anesthesiology and Perioperative Medicine, Oregon Health and Sci
University, Portland, OR, USA

Summary

Background: Information about the existence and organizatio
pediatric sedation services in North America is not available
conducted a survey to collect this information from anesthes
at pediatric institutions and to identity factors perceived as |
the development of sedation services.

Method: We electronically mailed a confidential survey abou
ric sedation practice to an attending anesthesiologist involve
pediatric sedation at 116 children’s hospitals in the United Si
Canada. We identified the institutions using Internet resourc
Electronic mailing addresses were obtained from departmen



CLINICAL-ALIMENTARY TRACT

Trained Registered Nurses/Endoscopy Teams Can Administer

Propofol Safely for Endoscopy

DOUGLAS K. REX.* LUDWIG T. HEUSS,T JOHN A. WALKER,? and ROMG QI

=Division of Gastroentarology Hepatology, Department of Medicine, Indlana University Hospitsl, Indianapolls, Indizna; TDivision of
Gastroenterology snd Hepatology, University Hospital of Basel, Basel, Switnedand; SGastroentersbogy Associates, Mediord, Onegon; and
‘Dapartmant of Blostatistics, InMans Unversity School of Medicine, INdisnspolis, Noksns

See editorial on page 1781,

Backgrownd & Aims: Fropotol has advantages as a
sedative Tor endoscopic procedures. Its administra-
tion by anesthesia specialists is associated with high
cost. Administration by nonanesthesiclogists is con-
troversial because of concerns about safely, particu-
larly respiratory depression. Methods: Three sndos-
Ccopy units developed programs to train registerad
nurses supervised only by endoscopists in the admin-
istration of propofol Tor endoscopic procedures. The
rate of adverse respiratory events was tracked Trom
the inception of the programs. To @stimate whether
training nurses to give propotol on a widespread basis
might e affective, wa avaluated the individual safety
records of all nurses and endoscopists involved im
propotol delivery at the 3 centers. Resulis: Among a
total of 26,743 cases of nurse-administered proponol
sedation (NAPS) at the 3 conters, there were o Cases
roquiring endotracheal intubation or resulting in
death, neurclogic seqguelas, or othor permanaent im-
jury. The rate of respiratory events requiring assisted
wentilation was not significantly different among the 3
centers and ranged Trom just <1 per 500 cases to just
<1 peor 1000 cases among the 2 centors. Thore was
no individual nurse or physician for whom the rate of
respiratory events reguiring assisted ventilation dif-
Tered Trom the overall rate of events at the respective
centers. Conclusions: Trained nurses and endosco-
pists can administer propotol safely Tor endoscopic
procedures. Nurse-administered propofol sedation is
one potential solution o the high cost associated with
anesthetisi-delivered sedation Tor endoscopy.

States. A recent analysis estimated that G647 million
colonoscopies were performed in 2003 in the Unived
Seates.* Most endoscopic procedures in the Uniced States
are performed with sedaticn, which improves patient
comfort and increases willingness to undergo repeat pro-
cedures.® The delivery of sedation 15 considered by the
Center for Medicare and Medicaid Services and many
private insurers to be part of the performance of the
procedure, that is, separate billing for the performance of
sedation by the provider pedforming che endoscopy 1s noe
a covered service. Currently, there is a rapidly increasing
tendency for endoscopistss to employ or associate with
anesthesia specialists who commonly sedate patients with
propofol or propofol-based regimens for endoscopy.”
Anestherises typically submit separate charges for deliv-
ery of sedation, thereby substantially increasing the total
charges for endoscopic procedures. In a survey reported
in 2004, 17% of US gastroenterologists were using
propofol and 43% planned to begin using propofol in the
next year.” Mearly all of this propofol administration is or
will be done by anesthesia specialists.

Propofol has certain advantages for endoscopy. Pa-
tients can be sedated more quickly, resulting in im-
proved efficiency.®¥ Patients recover neuropsychological
function more quickly after sedatvon with propofol com-
pared with traditional endoscopic sedation regimens that
typically include midazolam and a narcotic®¥ because
propofol has a very short half-life. Patient sansfaction
after colonoscopy using propofol was higher than after
sedation using meperidine and midazolam,® although
there was no difference when propofol was compared
with midazolam and fentanwvl. ¥ Phwvsician satisfaction is

GASTROENTEROLOGY 20051351384 -130]1 -
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Nurse-Assisted Propofol Sedation: The Jury Is In!

See article on page 1384.

he propofol wave, which seemed at one point to be
about to break over gastrointestinal (GI) endoscopy
in the United States like a tsunami, has yet to reach the
shore. When we wrote about propofol (2, 6-disopropyl
phenol) and its potential as an agent for endoscopic
sedation 3 years ago,! the pnncipal concerns were cost
and the unknown risks of administration by nonspecial-
ists {ie, non-anesthesiologises). WWe were casugated by
Australian colleagues for suggesting that the “jpury was
still cut."? In their opinion, the case for propofol was
already proven. A number of endoscopy centers in the
United Stares began experimenting with propofol seda-
tion provided by anethesiologises. Endoscopists working
in these centers were delighted with the rapidity of onser
and recovery, and the quality of sedation. They and their
patients were uniformly pleased with the results, bur
medical insurers often balked ar the cost. A colleagne of
ours whose family member was promised “professional
courtesy” for esophagogastroducdencscopy {(EGID} at a
center using propofol for endoscopic procedures was
taken aback to receive a bill exceeding $1000 for the
anesthesiology services provided. Clearly, expensive an-
esthesia for routine endoscopic procedures s a recipe for
msurance dentals. In this issue of GASTROENTEROLOGY,
Bex er al* describe a huge experience of propofol admin-
istration by trained endoscopy nurses in 3 centers (Imdi-
anapolis, Indiana; Basel, Switzerland; and Medford, Oy
egonl. [Data from 36,743 cases of nurse-administered
propofol sedavion (MNAPS) were reviewed: impressively,
no case reguired endotracheal intubation, and no adverse
event resuleed in dearh, newrologic damage, or other
permanent sequelse. The rate of respiratory events re-
quiring assisted ventilation ranged from 1 in 500 to jusc
under 1 in 10080 cases. The aurhors concluded char NAFS
is a potential solurion to the high cost associared with
anesthesia-delivered sedation. They opine that “trained
nurses and endoscopists can administer propofol safely
for endoscopic procedures.”
The propotol wave is certainly coming: the anthors

However, currently almaost all of this propofol sedation is
done by anesthesiologists or their “extenders.” In most
centers, the reluctance to start NAPS reflects safecy con-
cerns. The centers in the study by Bex et al* developed
programs centered around physicians and nurses who had
received specific training in propofol adminiscracion from
anesthesiologists andfor certified registered nurse anes-
thesiologists (CRMAs) (or their Buropean equivalenc).
All participants were required to have Advanced Cardiac
Life Suppore {ACLS) certification. This has not been a
uniform requirement for conscicus {moderate) sedation
providers in the pase, but fairly soon ic will be. The Joine
Commission on Accreditation of Healthcare Organiza-
vions (JCAHO) mandates that hospital-based pracririo-
ners who provide conscious sedation should be creden-
tialed by the facility in which they practice. Increasingly,
this takes the form of ACLS training and certification. In
each of the 3 centers in the Rex study,* monitoring
consists of continuous display of cuygen saturarion, elec-
erocardiography, and heart rate and intermiteent blood
pressure checks. Each center had experience of capnog-
raphy {measurement of continuous end-expiratory carbon
dioide concentration) but none relied on capnography
primarily. It is the authors” contention that capnogra-
phy—touted in certain quarters as essential for monitor-
ing propofol-sedated patients—may be unnecessary in
this setting. Adverse “events” {eg, need for assisted wen-
tilation) were recorded and identified by individoal prac-
titioner. The results were reassunngly uniform berween
ceaters and berween practitioners {physicians and nurses)
within individual centers. The owerall “evenr” rate
ranged from 0.0% o 0.19. Interestingly, adverse events
were commoner in each center during sedation for EGITY
than during colonoscopy, which is typically a procedure
of longer duration. There were no clinically significane
cardiac arrythmias during procedures or recovery from
them other than bradycardia, which was swccessfully
created with atropine in all cases. The authors did nor
collece data on 30-day morbidity or mortality, so this
study does not identify potential increased risk of, say,
postprocedural respiracory  infections from  aspiration
during sedation. Bespiratory compromise is the mose




Evaluation of a Pediatric-sedation Service
for Common Diagnostic Procedures

Wendalyn K. King, MD, MPH, Jana A. Stockwell, MD, Michael A. DeGuzman, MPH,
Harold K. Simon, MD, MBA, Naghma S. Khan, MD

Abstract

Background: Pediatric patients often require sedation for diagnostic procedures such as magnetic reso-
nance imaging and computed tomography scanning. In October 2002, a dedicated sedation service
was started at a tertiary care pediatric facility as a joint venture between pediatric emergency medicine
and pediatric critical care medicine. Before this service, sedation was provided by the department of
radiology by using a standard protocol, with high-risk patients and failed sedations referred for general
anesthesia.

Objectives: To describe the initial experience with a dedicated pediatric-sedation service.

Methods: This was a retrospective analysis of quality-assurance data collected on all sedations in the radi-
ology department for 23-month periods before and after sedation-service implementation. Study variables
were number and reasons for canceled or incomplete procedures, rates of referral for general anesthesia,
rates of hypoxia, prolonged sedation, need for assisted ventilation, apnea, emesis, and paradoxical reaction
to medication. Results are reported in odds ratios (OR) with 95% confidence intervals (95% CI).

Results: Data from 5,444 sedations were analyzed; 2,148 before and 3,296 after sedation-service activation.
Incomplete studies secondary to inadequate sedation decreased, from 2.7% before the service was created
to 0.8% in the post-sedation-service period (OR, 0.29; 95% CI = 0.18 to 0.47). There also were decreases in
cancellations caused by patient illness (3.8% vs. 0.6%; OR, 0.16; 95% CI = 0.10 to 0.27) and rates of hypoxia
(8.8% vs. 4.6%; OR, 0.50; 95% CI = 0.40 to 0.63). There were no significant differences between the groups
in rates of apnea, need for assisted ventilation, emesis, or prolonged sedation. The implementation of the
sedation service also was associated with a decrease in both the number of patients referred to general
anesthesia without a trial of sedation (from 2.1% to 0.1%; OR, 0.33; 95% CI = 0.06 to 1.46) and the total num-
ber of general anesthesia cases in the radiology department (from 7.5% to 4.4% of all patients requiring
either sedation or anesthesia; OR, 0.56; 95% CI = 0.45 to 0.71).

Conclusions: The implementation of a dedicated pediatric-sedation service resulted in fewer incomplete
studies related to inadequate sedation, in fewer canceled studies secondary to patient illness, in fewer
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Pemarric Hosprravist

Guidelines to Practice

The Process of Planning and Implementing a
Pediatric Sedation Program

Savithiri Ratnapalan, MEES, MEd, MRCP, FRCPC, FAAP. and Sican Schreeweiss, MD, MEd

¥hjective: Pediatnic sedation practices vary among institutions and
even within the =me mstimmton depending on providers and
location. We plhmmed to implement a padizinc procedural sedation
program for a tertiary care pediatric emergency depariment to
sandardize sedation pract ces amaon g emergancy physicians.
Methods: An misractive coniextual plhamng madel was adopied,
and several oskx were mitivted simubaneomsly. The director of
pediziric emergency medicine and clinical direcior of the institution
appraved the proposal for the sedation pr Heeds it
smrveys and foos grogp merdews were conductad fo idensify
educationzl needs of the target awdience and nfise a2 sense of
ownership. A grant was oltained from the matitigin becawe the
budget exceeded availbihle divisonal fund=z. Other pedistric ssdation
guidelines and puhlished liematue wene med o produce a sedation
handbhook and pocket Gard. Interim approval was obiined from the
Drigs & Therapaitic Commitiss and i Patient Came Commites.
Results: The program was suoessfully implemented afier all
physiciams amd mumes working in the emergency deparment
attemdled 2 halfudey ssdbtion cowse and complaed 2 mukiple-
chaoice examination. Random chart andits verify that the emergency
physiciams are performing almost 2ll procedura] sedations now as
per prodncal.

Conclusions: Implementing 2 structuned program faclitates guide-
line adherence. Adapting 2 flevible conexial plaming mode] was
sucoessful in translating guidelines to pract oz where resounces. were
mited, and the target audience was highly fzined adult leamers.

Key Words: medical education, climical guidelines, program
plaming, practice implementatm, pediztric sedation

ain management in childen i offen insdequate, and

procedural pain i not an exception.” Although all painful
procedures in the operating room are performed under
ane dhesiaor sedation, pain management and sedstion practices
for procedures performed ouside the operating room are often
imonsisent Many painful procedures in children are success-
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The Pediatric Sedation paogram was sapporiedby a grant from e Pasdisric
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fully conducted ouside operating rooms under sedation?
Practices in sedations outside the operating m«oms vary and are
performed by anesthesiologiste and  nonane sthesiologias !
Owver the past decade, there are increasing mumbersof pediatric
sodations being safely performed by nomanesthesiologists
The American Society of Anesthesiology, the American
Academy of Pedistrics, and the Amercan College of
Emergency Physicians have published guidelines for pediatric
sedation by the nonanesthesiologist = Many institutions have
implemented their own pediatric sedation programs based on
these guidelines

In the past, most moederate procedural sedstions for
fracture meductions in the emergency department at our
hospital were performed by anesthesiolegists, and there was
increasing difficulty in obtining anesthesiologist coverage
in a timely mamer. The emergency physicans had no
sndardized imstitutional guidelines for emergemncy proce-
dural sedations and practices varied. B was difficul to
evaluie the sedations performed by emergency physicians
because there were no mandated sedation records as those
used by mesthesiologiss, Thus, standardized pedistric
sadation gudelines had to be mmplemented in order for
emergency physicians to sedste pedistric patiens for
procedures in the emergency depanment.

Guidelines do not automatically tramslate into change
of practice as shown by practice audit=® The exisence of
multiple guidelines does not make guideline implementation
any easier, as the lack of estblished evidence-lased practice
in pediatric sedation complicaies these effors. Published
guidel ines 1o swecessful program implemenaton often requ
extensive planming, education, and continwes evalustion.

Inatitutional progam planning can be on a shor- or
long-erm basis or a combination of both shon- and long
term geals ' Prescription planning is a shor-term planning
made ] adapted to rmpidly fix a problem and usually has little
fexibility @ ncomporate any long-term objectives. Rational
planning or long-range planning, stratege planning, amnd
contextual planning are the main models of planning used in
higher education over the years.™ Planners wually adopt o
adap 3 mode] that suis their need and is able 1o achieve the
program goals, Table | summarizes some of the chamcter-
igtics of these models. Although a smategic planning model
may have suited our purpose, contextusl planning was a
better fit bocause it is a flexible interactive model where
simultanecsus tasks are camied out to achieve the goal of
the I.mym.l.i—bl-

Peditric Emergendy Carg + Volume 23, Mumber 4, April 2007




Development of a nurse-led sedation service for paediatric

maghetic resonance imaging

M R 1 Sury, D 1 Hatch, T Deeley, C Dicks-Mireaux, W K Chong

Summary

Background Children generally lie still enough for magnetic

resonance imaging (MRI) only if they are asleep, either
under scdation, which is deceper than conscious scdation,

or under anaesthesia. Anaesthesia resources, however,
are limited, and non-anaesthetists must use sedation
frequently. Demand for MRI has increased and the failure
of our sedation regimen led to an impractical demand for
anaesthesia and unacceptable waiting times for scanning.
We have therefore developed a nurse-led sedation service
in a designated unit next to the scanner. This study
assessed the safety and efficacy of this approach.

Methods Children who required MRI were sedated in the unit
by designated sedationist nurses, who used an oral drug
regimen (according to weight and age from conception:
weight <5 kg, 50 mg/kg chloral hydrate; 5-10 kg, 100
mg/ke chloral hvdrate; 10-20 kg, 1 mg/ke temazepam plus

pinching the nose, could open their mouths to maintain
their airway.

Interpretation This study suggests that it is possible to
have a nurse-led sedation service for MRI of children that
is both successful and safe.

Lancet 1999, 353: 1667-71

Introduction

Magnetic resonance imaging (MRI) requires the patient
to be immobile in a noisy and enclosed space for at least
20 min. Although small infants may sleep naturally after
a feed, and older children can be sufficiently
cooperative, most children will lie still for the required
time only if they are made to sleep by sedation or
anaesthesia.'” At the present time, anaesthesia resources
are limited and demand for sedation is increasing with
increasing use of MRI.
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Advanced diagnostic procedures, imaging studies, and
therapeutic procedures have combined to substan-
tially increase the need for pediatric sedation. The
objective of this study is to describe the initiation of a
hospital-wide (nonemergency department) pediatric
deep sedation service provided by pediatric emergency
physicians. This article describes a consecutive cohort
of pediatric patients undergoing deep sedation pro-
vided by a new hospital sedation service (excluding
the emergency department). The results of 133 pedi-
atric deep sedations are described. Propofol was used for
most sedations. Mean infusion times were 55 minutes

for MRI scans and 13 minutes for heme-oncology pro-
cedures. The risk of adverse events was low. This case
series of pediatric deep sedation patients describes
the initiation of a hospital-wide pediatric sedation
service utilizing pediatric emergency physicians,
which has resulted in improved patient care, and
improved [inancial performance of several hospital
units. The risk of adverse events is low if proper pre-
cautions are taken.

Kevwords: sedation; emergency physicians; propofol;
ketamine




