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4th National Audit Project of
The Royal College of Anaesthetists and The Difficult Airway Society

Report and findings

EXECUTIVESUMMARY
March 2011

m at least one in four major airway events reported to NAP4 was from ICU
or the emergency department

m failure to use capnography in ventilated patients likely contributed to
more than 70% of ICU related deaths

Recommendation: Capnography has the potential to aig

early detection of airway obstruction. It should be available
and used in high-risk cases.




INDICATIONS :END-TIDAL CO2
MONITORING

o \/alidation of proper endotracheal tube placement and
maintain position
 Evaluation of ventilation-perfusion mismatch :hemodynamic

» Adequacy of pulmonary perfusion/Cardiac function and
volume status

» Evaluate ventilator settings (TV, RR and PEEP)
» Detection of obstruction airways : Bronchospasm
 Detection of airway leaks or loss airway (transport patient)

* CPR (adequacy of compression and detect
ROSC/prognosis)

|[Respir Care 2003;48(5):534—539]
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PRACTICE GUIDELINES FOR SEDATION AND ANALGESIA BY
NON-ANESTHESIOLOGISTS
(Approved by the House of Delegates on October 25, 1995, and
last amended on October 17. 2001)

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

Anesthesiology

96: 1004-1017, 2002

2002 American Society ol Anesthesiologists
Lippincott Williams & Wilkins, Inc.

All patients undergoing sedation/analgesia should be monitored by pulse oximetry with
appropriate alarms. [t available. the variable pitch "beep”, which gives a continuous audible indication

of the oxvgen saturation reading. may be helptul. In addition. ventilatory function should be continually

v observation and/or auscultation. Monitoring of exhaled CO5 should be considere

atients receiving deep sedation and for patients whose ventilation cannot be directly observed during

moderate sedation. When possible, btood pressureshonld-bederermined before sedation/analgesia is

initiated. Once sedation/analgesia is established. blood pressure should be measured at 3-minute
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Continuous Respiratory Monitoring and a “Smart”
Infusion System Improve Safety of Patient-Controlled
Analgesia in the Postoperative Period

Ray R. Maddox, PharmD; Harold Oglesby, RRT: Carolyn K. Williams, BSPharm:
Marianne Fields, RN, MSN: Sherry Danello, RN, MSN

Abstract

The Anesthesia Patient Safety Foundation has noted an underappreciated risk of serious injury

from patient-controlled analgesia (PCA }—including life threatening respiratory depression (RD)
in young, healthy patients—and has urged consideration of “smart” PCA pumps and continuous
oxygenation and ventilation monitoring of patients receiving PCA therapy. St. Joseph’s/Candler

HEIY ?‘egopemem}@ streplesetiratreon tin HOUS res: irator

vs that non-nvasive capnographic monitoring provides the earliestw a ing ot

Rﬁ‘*éie&ffm herapyy es @lalhydﬁ@ﬂmnvaslm@apem raph
Glhnicians Roeatl nud”"et‘iﬁ‘e’““tﬁ“c‘i;’;i” F RE.ahdoother.co
ﬂféﬁ‘%ﬁi‘ﬁ‘éﬂ@% VRIS BYETS. AGH tHE, ‘“rlés-l”ﬂ‘efﬁr C

"‘Iﬂ{%"veﬂ'ﬂﬂh?dm in early identification of RD and other complications to prevent

serious adverse events and the need for costly interventions.

Am J Health Syst Pharm
2006; 63: 157-164.
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@® Continuous Oximetry/Capnometry Monitoring Reveals
Frequent Desaturation and Bradypnea During
Patient-Controlled Analgesia

Frank J. Overdyk, MSEE, MD, BACKGROUND: The most serious complication of patient-controlled analgesia (PCA)
Dlp{gmate ABA* is Lespmtor\ dep‘e»mn (RD}. The incidence of RD in the literature is derived from
intermittent sampling of pulse oximetry (Spo.) and respiratory rate and defined as

Rickey Carter, PhD+ a deviation below an arbitrary threshold.

x METHODS: We monitored postsurgical patients in a hospital ward receiving mor-
phine or meperdme PCA with continuous oximetry and capnography. Nurses
responding to audible monitor bedside alarms documented respiratory status and
. interventions.

Jarred Callura, BS§  ggsSULTS: A total of 178 patients were included in the analysis, 12% and 41% of
whom had episodes of desaturation (Spo, <%0%) and bradypnea (respiratory rate

Amy E. Herrin, M5t <10) lasting 3 min or more. One patient required “rescue” with positive pressure
ventilation, and none required naloxone. Patients over 65 years of age and the

Craig Henriquez, PhD§ morbidly obese were at greater risk for desaturation. Patients over 65 years of age
were also more likely to have bradypnea, whereas the morbidly obese and patients

We conclude that Gopfrnuous:t Qmmsw:xgmnmm 9.
is optimal for the safeddministratiom.of BCA, il
b eC au S e an y R D \.Qn:eb‘l’fi\‘th ltdﬁ\ wous e>tuﬂ¥€é§f&t t:él‘ f&;pontmu»ﬁ@ 9[2:;'“‘1

progress to res Lrato-\ arre>t if undetected. Better alarm algorithms Tust be

arrest |f un d etect lemented to reduce the frequent alarms triggered by threshold criteria for RD.

2007

{hnzsm Mag b

Ray R. Maddox, PharmDj

ANESTHESIA & ANALGESIA

Vol, 105, No. 2, August 2007
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First National Survey of
Patient-Controlled Analgesia Practices

by

Michael Wong, JD
(Executive Director, Physician-Patient Alliance for Health & Safety)

Anuj Mabuyi, PhD i ry
(Assistant Professor Department of Mathematics, Northeastern lllinois University) Executlve Sum ma

Beverly Gonzalez, ScM
(Biostatistician, Johns Hopkins Bloomberg School of Public Health) 2013

On the positive side, survey findings also show that adverse events have
been averted or costs and expenses reduced by hospitals that are
continuously monitoring their patients with pulse oximetry and/or
capnography. This demonstrates the critical importance of using
continuous monitoring as a technological safety nets for patients. As well, it
also points to a way hospitals may reduce their costs and expenses.
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THE ACCURACY OF NON-INVASIVE NASAL
CAPNOGRAPHY IN MORBIDLY OBESE
PATIENTS AFTER BARIATRIC SURGERY

ALEXANDRE YAZIGI , CARINE ZEENI®, FREDA RICHA®,
» ..
VIVIANE CHALHOUB®, GHASSAN SLEILATY
X e
AND ROGER NOUN

Abstract

Study objective to assess the accuracy of nasal capnography for the
monitoring of ventilation in extubated morbidly obese patients, following
bariatric surgery.

Design: prospective descriptive study,

Setting: Post-anesthesia care unit.

Patients: 25 consecutive morbidly obese patients admitted to the
PACU after open bariatric surgery.

Intervention: Patients had a nasal cannula designed to administer
oxygen (3 L/min) and to sample expired CO; by a coaxial catheter.

Measurements: Capnographic waveform, end-tidal CO; (ETCO,)
and respiratory rate (RRd) were displayed by a capnometer (Datex-
Ohmeda). Arterial CO, pressure (PaC(0,) was measured by blood gas
analysis. Respiratory rate was measured by visual inspection of chest
breathing motions (RRm). Differences between PaCO: and ETCO: and

Conclusion:

M.E.J. ANESTH 19(3), 2007
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BJA Advance Access published December 11, 2011

Gitish Journa! of An

Accuracy of respiratory rate monitoring by capnometry
using the Capnomask® in extubated patients receiving
supplemental oxygen after surgery

A. Goucher1?®, D, Frascal23, 0, Mimoz}2? and B. Deboene 22

*Service a’Anesthdsie-Rémimatén, Cantre Hospitaler Universitaire de Poitiers, 2 rue de la Midtre, Poitiers, France
2UFR de Médacine-Phermacie, Univarsitd de Roitiers, Poitiers, France

IINSERM ERT 23, 40 cvenue du recteur Pneay Poitiers, France

* Corresponding auther. E-mak: eraudgaucher@enu-paitiers fr

Conclusions.

Bockground. Respiratory monitoring is standerd ofter ancesthesic ond surgery. Abnormal
respirgtory rote = ¢ sensitive Indicotor of respirctory problems, even in potients receiving
supplementol oxygen, but the best method for its continuous mecsurement in
spontoneously brecthing potients is unclecr. This stucy compered respiratory rote
cssessment by copnometry using ¢ new oxygen mosk with ¢ corbon dioxide sempling
port (Capnomask®} and thorecic impedence pneumography with clinicel measurement
(used os ¢ reference method) in extuboted potients rece supplementa! oxygen.

Editor’s key points

* This study compared
clinical monitoring of
respirgtory rote with
thoracic bioimpedance
onc © new oxygen mask
incorporoting

Methods. Acult maoles cémittedto the noesthesio core unit ofter generel encesthesic
copnometry. o

were studied. Immedictely ofter extubation, o Copnomesk™ connected to @ copnometer

The Copnomesk™ was
similar to clinicol
observation ond mora
accurote than
bioimpedance even ot
high oxygen flow rotes.
If confirmed, these dota
suggest thot the
Copnomosk™ might be
useful In postoperctive
potients breathing
spontonsously.

wcs positioned opproprictely. Respirctory rote wos mecsured by visucl inspection of

chest movement for 1 min, by copnometry, and thorecic impedance pneumogrophy. One

set of mecsurements was obtainsc for every potisnt receiving supplemental oxygen ot

cifferent flow rotes

Results, Twenty men, mean (inter-guortile range) oge 54 {23-66] yr and BMI 25 (21-31)

7] m=3, were stucied. Compared with visuol Inspection, the bios and limits of cgreement
vere 0.0 (1.0 to =1.0) bpm for the Copnomask™ and =2.2 (2.0 to =6.5) bpm for the
pedonce pneumogrophy. The occurocy of respirctory rote cssessment using

Copnomaosk™ wos not influenced by the supplementol oxygen flow rote.

Conclusions. In extuboted potients, continuous cssessment of respirgtory rote with the

Copnomesk™ is more cccurcte thon by thorecic impadance pneumography 2ven when

supplementel oxygen = celverec ot o hign flow rote.

Keywords: copnogrephy; physiological monitoring; postoperotive core; postoperotive

complicotions; recovery roomy; respiratory deprassion

Accepted for publicotion: 16 September 2011




[ipoBnembl MOHUTOpPUHIa ETCO2

"APSF recommends that monifo
confinuous electronic monitor
capnography for the adequa

Cap = Capnograniy
= Pulas Cuimstry

Mo Cap Mo Cap Bome Czp Bome Cap Al Cen Bome Cap Al Can Al Can

~

Al D Bome O Al O Bome O A O Mo O Bome O Mo O

£ Michaal Wang, "Doas CMS' Propogad Quality Maasura an Patiant Monitaring Adaquataly Addrass
Patiart Safaty?” Backar's Clinical Quality & Infaction Contral (January 15, 2013) Hip.




[IpobriemMbl /0 Aernpeccun
ObIXaHns 1 CIOCo0kI pPeELIEHNS

- PACU

- MOHUTOPbI

- UHUMOEHTHOCTb N/0 Aenpeccumn gbiXxaHns?

- NPW paHHen 3KcTybaunm — He gaBaTtb cnaTb

- nepeog B OPUT «Ha pasablLLKy »

- Kak akcTybupoBaTb U nepeBecTn besornacHo?



Llenn v 3agadn:

- OLEHUTb 3HAYNMOCTb KanHorpadun B MPUHATAN
PELLEHNSA 0 bEe30NacHOM NEPEBOAE
SKCTYOVPOBAHHbIX MALWEHTOB 13 ONEPALIIOHHON B
nanatbl XMPYPFINYECKUX OTAENEHWUIN;

- onpeaesintb BIINMAHUE Pa3rinyHbiX’ METOA0B
dHECTE3NN HA CKOPOCTb MNMOCJieornepaumoHHOro
BOCCTAHOBJIEHUA BEHTUJTALUWIA.



MaTtepwvan n MeToabl

B nccnemoBaHne Obinv nocregoBaTeNbHO
BKMoYeHbl 40 nauneHToB, onepnpoBaHHbIX Ha
LLUNTOBUAHOWN XKETESE.

CpeaHdas NpoAaoIPKUTESNTIbHOCTL ornepauun -
110£35 MUH.

B 3aBUCMMOCTM OT METOAA aHECTE3NUN MALNEHTHI
ObIfin pasgenedsl Ha ase rpynnsl (TBBA, CEB).

[locrieonepaunoHHasd kanHorpadms NpoBoANIAaCH
Ha moHuTope Vismo (Nihon Kohden, Japan).



Vismo
(Nihon Kohden, Japan)




nponodgon 4
Mr/Kr/yac

doeHTaHun
10/5/3
MKI/Kr/vac

aTpakypum
0,5 mr/kr/vac

ceBodonypaH
MAK 2,5-3
%,

doeHTaHun
3 MKr/kr/yac




OLuLeHnBanuch:

e BpeMs 0T OKOHUaHHS ONEpalliu JI0 Iepexojia NarueHTa
K CIIOHTAaHHOMY JIbIXaHHIO.

» Hapymenne BeHTHIISALMY ITOCIJIE DKCTYOAIUN:
- YJ <8/mun;
- Sa 02 <90/mun;
- 30<et CO2 >50 mMm.pT.CT

* BpeMs HopMaiu3auu KamHOTpapruIeCKOr KPUBOM;

e NHIMMIEHTHOCTH QUCITHOD B TEUEHUU |-TO yaca mocJe
IepPeBOIA




Pesynbtathl: BpeEMS SKCTYOaLmn




PesynbTaTthl: MEpPOAb] ,EI,I/ICI'IHOSE







Bpemsa HopmanuaaLumm
KanHorpadunyeckoy KpMBow



BbIBOAbI:

HasarnbHaga kanHorpadunsa aBnsgeTcd
HadeXHbIM METOAOM MOHUTOPMHra
BEHTUAALMN Y SKCTYOMPOBAHHbIX MALINEHTOB,
[NO3BOSIFIOLLMM TOYHO ONPEOENINTE BPEMS
be3ornacHoro nepeBoga 60MbHbIX U3
oriepalUnoHHON B NanaTty XMpyprnyeckoro
OTHAEeNIEHNS.



be3onacHag aHecTe3nd B YKpanHe

vorotyntsev_s@ukr.net



