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Abstract

Background: Safety in anesthesia can be improved through monitoring and analysis of
anesthetic complications. We conducted the present Perioperative and Anesthetic Events in
Thailand (PAAd Thai) incident reporting study to determine the current frequency
distribution of incidents related to the anesthetic complications, factors contributing to the
incidents, and corrective strategies.

Objectives: The Perianesthetic Anesthetic Adverse Events in Thailand (PAAd Thai) study
aimed to investigate patient, surgical, and anesthetic profiles, and suggestive strategies for
prevention of adverse events.

Methods: A prospective descriptive study was conducted in 22 hospitals across Thailand.
Each hospital was invited to report, on an anonymous basis, any perianesthetic adverse
incident during 12 months (between January 1 and December 31, 2015). A standardized
incident report form was completed to determine the type of incident, and where, when, how,
and why it occurred using closed and open-ended guestionnaires. Data regarding main
anesthetic techniques were also reported monthly. Descriptive statistics and comparative
statistics were used as appropriate .

Results: Twenty-two hospitals across Thailand participated in this study. Fourteen of them
(63.6%) were non-university (service directed) hospitals while eight of them (36.4%) were
university (academic) hospitals. The majority of hospitals were involved in residency training
and teaching medical students (77.3%), while half of them (57.1%) were involved in training
nurse anesthetists. The ratio of anesthesiologists to an operating room was 0.67:1 and the ratio
of nurse anesthetists to an operating room was 2.03:1. During 12 months period, there were
333,219 cases, 2,206 incident reports with 3,028 critical incidents. The incidents

commonly occurred in male patients (52.0%), aged <10 y (13.0%) and >70 y (18.2%). The
incidence of adverse events included cardiac arrest within 24 h (15.5:10,000), death
(13.0:10,000), reintubation (11.1:10,000), esophageal intubation (8.5:10,000), difficult
intubation (8.0:10,000), endobronchial intubation (8.5:10000), failed intubation (0.7:10000),
pulmonary aspiration (1.3:10000), suspected pulmonary embolism (0.5:10000), total spinal
block (0.3:10000), awareness (0.4:10000), coma/cerebrovascular accident/convulsion
(1.5:10000), nerve injury (0.6:10000), suspected myocardial infarction/ischemia (1:10000),
serve arrhythmia (14:10000), anaphylaxis/anaphylactoid reaction/allergy (2.3:10000),
medication error (3.2:10000), equipment malfunction/failure (1.4:10000), anesthesia
personnel hazard (0.6:10000), transfusion mismatch (0.2:10000), wrong patient/wrong
site/surgery (0.2:10000) and malignant hyperthermia (1:200000). General, cardiothoracic
neurological and otorhinolaryngological surgical specialties posed a high risk of incidents.
Operating room and recovery room were common locations for incidents.

Conclusion: In the past decade, there were dramatic reductions of perioperative cardiac
arrests and pulmonary complications particularly difficult intubations. Common factors
related to critical incidents were inexperience, emergency, inadequate preanesthetic
evaluation, inappropriate decisions, lack of vigilance, and inexperienced assistants. Suggested
corrective strategies are compliance with guidelines, additional training, and improvement of
supervision and quality assurance.

Keywords: Adverse events, anesthesia, incidents, incident report, patient safety
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University Regional General District
Total Incidence
hospital hospital hospital hospital (95% CI)
n = 98839 n =43126 n = 19536 n = 1902 n=163403  per 10000

Pulmonary Aspiration 23 (79.3%) 3(10.3%) 3(10.3%) 0 (0.0%) 29 (100.0%) 2.7* 1.7-3.7
Esophageal Intubation 15 (34.0%) 26 (59.0%) 3(7.0%) 0 (0.0%) 44 (100.0%) 4.1* 2.8-5.3
Desaturation 328 (62.0%) 160 (30.7%) 35 (6.7%) 3(0.6%) 521 (100.0%) 319 29.2-34.6
Re-intubation 155 (74.2%) 43 (20.6%) 9 (4.3%) 2 (1.0%) 209 (100.0%) 19.4% 16.7-22.0
Difficult Intubation 179 (73.7%) 41 (16.9%) 22 (9.1%) 1 (0.4%) 243 (100.0%) 22.5% 19.7-25.3
Failed Intubation 26 (76.5%) 6 (17.6%) 0 (0.0%) 2 (5.9%) 34 (100.0%) 3.1% 2.1-4.2
Total Spinal Block 2 (40.0%) 0 (0.0%) 3 (60.0%) 0 (0.0%) 5(100.0%) 1.3%* 0.2-2.5
Awareness (during GA) 35 (85.4%) 6 (15.0%) 0 (0.0%) 0 (0.0%) 41 (100.0%) 3.8% 2.6-5.0
Coma/CVA/Convulsion 60 (76.9%) 8 (10.3%) 10 (12.8%) 0 (0.0%) 78 (100.0%) 4.8 3.7-5.8
Nerve Injuries 27 (84.4%) 5(15.6%) 0 (0.0%) 0 (0.0%) 32 (100.0%) 2.0 1.3-2.6
Transfusion Mismatch 3(100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3(100.0%) 0.18 0.1-0.5
Suspected MI / Ischemia 40 (88.9%) 4 (8.9%) 1(2.2%) 0 (0.0%) 44 (100.0%) 2.7 1.9-3.5
Cardiac Arrest 212 (42.1%) 224 (44.4%) 68(13.5%)  0(0.0%) 504 (100.0%) 30.8 28.2-33.5
Death 171 (37.0%) 225 (48.7%) 66 (14.3%) 0 (0.0%) 462 (100.0%) 28.3 25.7-34.8
Suspected Maligant 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0 -
Hyperthermia
Anaphylaxis / 17 (50.0%) 11 (32.4%) 2 (5.9%) 4(11.8%) 34 (100.0%) 2.1 1.4-2.8
Anaphylactoid reaction
Drug Error 16 (72.7%) 5(22.7%) 1 (4.5%) 0 (0.0%) 22 (100.0%) 1.3 0.8-1.9
Equipment Malfunction 25 (44.6%) 25 (44.6%) 5(8.9%) 1(1.8%) 56 (100.0%) 34 25-4.3
/ Failure
Anesthesia Personnel 3(12.5%) 17 (70.8%) 4 (16.7%) 0 (0.0%) 24.(100.0%) 1.5 0.9-21
Hazard
Unplanned Hospital 16 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 16 (100.0%) 1.0 0.5-1.5
Admission
Unplanned ICU 69 (59.0%) 31 (26.5%) 17 (14.5%) 0 (0.0%) 117 (100.0%) 7.2 5.9-8.5
Admission
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(Anesthesia-related mortality)
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(Anesthesia-solely responsible mortality)
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(Preventable anesthetic mortality)

(‘17'im : Lagasse RS. Anesthesia safety: Model or myth? A review of published literature and analysis
of current original data. Anesthesiology 2002;97:1609-17.)
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1. vilvinsuadiinisalvesnzunsndou laud anazilaneadiu dasianenieluy
24 Falua  azunsndeudug wWu Arzeandaus mslaviemelasin nisdrdnanns
wazih nmsldviemnelaliduia anznduiieiilavadon Wladuindomae anazunan
Hounnnisdarvndiladunds  aazidaszvineanislienssiuanuidn wan Jadu
U salvztagiuiiifuarufsundasduguam  wazarulasnsemeidad
Wisuidisuiu 10 Yikuun

2. yhlvmsunaln wseluUTIaeURINISiANIEWsNgouAINg1 nasnautadelu
msanlonaiin Wievuinmuideynesedtislusananisaitagiuiiasuluaniiu

3. ilimsrudedoides viemasSeudtheanslsn 1wy avwdulalings lsasala
Tsawmu  wasussaveedvizineg aaenauladuainnisindn nsienssiuanusdn
satadoidsruy

4. \AnATTIENITINIUAIUAIINUADASBYDINIAIY IR Y ING1VOIANE
WAV ANERTAIL)



12

v A
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Y9303AN150UIdElan (World Health Organization) waranUususoIAMAINADIUNEIUTS
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5. ausatinaannsAnwludavinnumiseaniuunianssulunisanniig
UNINEaULUINIUIYUUR naaaduduunngamansine 1wy nsinausuunmguseaninu
warddygnervia  USuusnesgiunisiienssfuanuidnvessemelnglvivinifisuense-
Uszne lngiansandandniasegianeiiies Lagusunvensansisaguing

6. NIUANUFLRUSUTRINSIY surgical safety checklists UpsasAnIsoUINElan Uag
nsiinnMgunIngaulurewingn Lavdeasunisly surgical safety checklists auALUELN

Y9983ANTOULElan

wrunIsENEnanmalulagusanan1sIegngulvaneiiafuganisidey
1. finsasetnidelmiannaa s Idey g Uesn s LN NeFEn 6199

2. fimsaseinidelninnlsmeuadiinnsenseasisagy

3. dn3delnaladilonateuinmsuimsnuidewuvanantu waranuimusudouisidy

4. Aemsgatiuanuvaeadelumsliuinamdeny fumsiannaunnluvaeiihnside

5. iansaaasun UL URIuRLIMIanvURUR wagnisld surgical safety checklists
yosesanmsousielan Tulsmenuiaiisiunside

6. Wanzunmemansingg  wazswinerdedussdnsumnisioudnisatuayu  safety
culture FuMsWANIUABUEBUINSIEILT MIUSEYANINT AaenauntsTudiafuantuRmun
uazsusasanunerunaususawmdlng @sw.) lunisesn patient safety goals #38 simple

version bl

Fn1seuiun1site wazanuiviinmessyiiudeya

1. eideildsunseuiRdasssssunitendnnusiasaniiy

2. amuﬁ‘i%’sﬁ‘[mwmmaﬁimﬁﬁaga wazindanlumsise 22 Tsimeuiaseluil
1SINYIVNAAIUASUNS UININYIRLVDULNU
lsanguiagunasnsal
159NIUIAUNING 18T LAY
159NIVIATIUTUR UINe1deUAing
1SINYIVIAUNING 1Y AIVATUATUNS
159NYIUAAIIIY WAINEREUTARS
LSINYIVIANTEUIN N
Tsenenunaaantulseam
1SINYIUIAUNINY 1Y ATUASUNTILT
lsanegruIanany
159NEIUAVOULAY
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3. vartiflumaiudoyaasudiung sseenan 1 U angiudeyavedusias
Tsanguians 22 uvis Fansdeyadngiudeyansivienssiuanuidn 333219 s1e

wa ¢ v Ay o = o &
iqﬁlﬂququmﬂqimﬂqjgLLVliﬂSUQUVI'N']ﬁQJJQJﬁ?N 2206 3¢ SUQLUUﬂ']iT]EJQ'WUI@EJWNE’]U

= Ca

voluntary &g anonymous d93193 data management unit ﬁagmammimﬁwmé’a UAUY

Y

Uszanuitinerdeidadunmduialsemnelng
4. gudoyasiuly data-base annsniuinsgiosnadefiolddwiolud
0.1, mslienssuaudBnuuusiei (GA) 216179 518
4.2. mﬂﬁmag%’ummi’ﬁﬂLLUU%@&]’?LLUU?}%WLsi’fmaamﬁamﬁw (GATIVA) 27191 518
4.3. M3z iathesenineiidin (MAC: monitored anesthesia care) 15793 51¢
a.0. mslingfumnudninenisdaeividrduludunds (spinal anesthesia) 62102 518
a.5. miliensiumudfnuuudnensdumiions (epidural anesthesia) 1895 3¢
wazdug asiuleinlasamsIdeiiiisms denominator Mdeioldlunisinssviseiusald
5. 1595398808 Laun
5.1. Perioperative Anesthetic Adverse Events in Thailand (PAAd Thai):
Incident Reporting Study: Methods and Hospital Characteristics
5.2. The Perioperative and Anesthetic Adverse Events Study in Thailand
(PAAd Thai): Anesthetic Profiles and outcomes.
5.3. PAAd Thai study of intraoperative awareness.
5.4. PAAd Thai study of medication errors.
5.5. PAAd Thai study of perioperative nerve injury.
5.6. PAAd Thai study of adverse events after spinal anesthesia.
5.7. Perioperative cardiac arrest and its outcomes in PAAd Thai Study.
5.8. Dramatic decrease of incidents of difficult intubation in PAAd Thai Study.
5.9. PAAd Thai study of failed intubation.
5.10. PAAd Thai study of esophageal intubation.
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Whnunensliuinig (naaws) %50
1) mUszyuiiunside Seq lonanuideegeiey
711 10 3o
1.1. Perioperative Anesthetic Adverse Events in NA9IUIRY

Thailand (PAAd Thai): Incident Reporting
Study: Methods and Hospital Characteristics.
1.2. The Perioperative and Anesthetic Adverse NA9IUIRY
Events Study in Thailand (PAAd Thai):
Anesthetic Profiles and outcomes.
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1.3. PAAd Thai study of intraoperative awareness. | Nad1133¢
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1.8. Dramatic decrease of incidents of difficult NASIUINY
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1.9. PAAd Thai study of failed intubation. NAUITE

1.10.PAAd Thai study of esophageal intubation. NAIUITY
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a A =} a
Yladdelufoudsniay

7. NANTSAN®E
yailuuszwmalne
9 10 U9uadn)

guANIsalnnIzuNIndoun1aId
(Wisuiiisuiugtianisaiil

Tutnsszagnanseninedudl 1 unsiau 89 31 Suanau 2558 (A.e. 2015) Tsaweunadi
Wsaalassmsidel] 22 Tsmenwna Fdlfenssuiliiendesiumsiineusuummeddsysty
faninAnwiuumd waztnisewidygweruianuansly Table 1 LLaﬂmwmQﬁﬂ’lﬂﬁQﬁLLamﬂu
figure 1 lapganaududulsmeuiassaulsasouunmg uazganauvnadulsimeiuiads
U313 wuilugnudeya 333219 neveanisliensiuauidn uazridalu 22 Tsame1unad
$avinsidedinam dnslienssiuanuddnudndwiolud

216179 Twvasnslsionssiuamusdniis (64.8%)

27191 579989 Total intravenous anesthesia (8.2%)

15793 18989 monitored anesthesia care (4.7%)

62102 578984 spinal anesthesia (18.6%)

1895 518989 epidural anesthesia (0.6%)

AYURININTINAYFIANTVUILIANTE  (site manager) Yodudazlsameuia 4
enugUAnIsainmun 2206 s1e91ugURnITel (incident report) warddwIw 3028
guAn1sal (critical incident)
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Participating Hospitals Categorized by Location within Thailand and

Characteristics of Teaching Involvement

Participating Hospitals by Location within Thailand

Level of Teaching Involvement

N =22 Resident | Medical Nurse
Student | Anesthetist
North 6 (27.3%)
Buddhachinaraj Hospital yes yes yes
Chiang Rai Hospital yes yes yes
Lampang Hospital no yes no
Lamphun Hospital no no no
Maharaj Nakorn Chiang Mai Hospital yes yes no
Nakorn Ping Hospital yes yes yes
Northeast 4 (18.2%)
Khon Kaen Hospital yes yes yes
Maharaj Nakorn Rachasima Hospital yes yes yes
Srinagarind Hospital yes yes yes
Sunpasitthiprasong Hospital no yes yes
Middle 9 (40.9%)
Bangkok Metropolitan Administration General Hospital no yes no
Buddhasothorn Hospital yes no no
Charoenkrung Pracharak Hospital no no no
HRH Princess Maha Chakri Sirindhorn Medical Center yes yes no
King Chulalongkorn Memorial Hospital yes yes no
Phramongkutklao Hospital yes yes no
Prasat Neurological Institute yes no no
Ramathibodi Hospital yes yes yes
Siriraj Hospital yes yes yes
East 1 (4.5%)
Chonburi Hospital yes yes yes
South 2 (9.1%)
Hatyai Hospital yes no yes
Songklanagarind Hospital yes yes yes
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/ e University hospital
(’ﬂ O Non-university hospital

Figure 1 Geographic Distribution of 22 hospitals Participating in the PAAd Thai Study

Activity 2015 2016

Collection of incident reports for first 2000 cases

for analysis of each case series

Collection of incident reports for 12 months of 2015

for calculation of each incidence rate

Jan " Feb " Mar ' Apr ' May 'Jun " July "Aug 'Sep ' Oct 'Nov ' Dec

Figure 2 Study Flow of the PAAd Thai Study Among 22 Participating Hospitals

nsAnwgegludnuaesenuiiy cases serious ¥aIT1guUgUAniIsalianiz 2000 181N

#14 figure 2
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dayaiugiuvadlsangruaniin1sAineansenundingdanisuilelsaneruiaves
Tsawgunans 22 wis Jaganugulaun stiavasdlsameiuia Suulies IuUeRIAn
WIUYAAINT wanslun1s9i 2 (Table 2) wazdnsndiuvadidyaiunnd wazidoydy
WIIUIAADINUIUNBINTIAA Aauanslun15197 3 (Table 3) Tngiadednuiuddygunndse
%4 [ 1w 4 [P a v ] L4 [
Wosrdawiniu 0.67:1 Wawindn Idggweiuna 2.03:1 Wawida

Table 2  Hospital Characteristics Based On Type of Hospitals (University/Non-University),
Number of Beds, Number of Operating Rooms/Theaters, Number of Anesthesiologists, Nurse
Anesthetists, Assistants, Trainees (Residents/Medical Students/Nurses)

Total Number

22 (100%)

Type of Hospital
University 8 (36.4%)
Non-university 14 (63.6%)
Number of Beds
>2000 1 ( 4.5%)
1001-2000 6 (27.3%)
500-1000 10 (45.5%)
<500 5(22.7%)
Number of Operating Rooms/Theaters
51-70 2 ( 9.1%)
31-50 3 (13.6%)
11-30 12 (54.6%)
<10 5 (22.7%)
Number of Anesthesiologists (MD)
51-70 3 (13.6%)
31-50 0 ( 0.0%)
11-30 8(36.4%)
< 10 11 (50.0%)
Number of Nurse Anesthetists (CRNA)
51-70 1(4.6%)
31-50 7 (31.8%)
11-30 9 (40.9%)
< 10 5 (22.7%)
Number of Anesthetist Assistants
51-70 0 (0.0%)
31-50 3 (13.6%)
11-30 11 (50.0%)
< 10 8 (36.4%)

Data expressed as number of hospitals (%)



Table 3 Distribution of Ratio of Anesthesia Providers
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Ratio of Anesthesia Providers/Operating Room

Frequency, n (%)

Anesthesiologists (MD): Operating Room
2.5-<3
20-<25
15-<2
1.0-<15
05-<1

<0.5

Nurse Anesthetists: Operating Room
25-<3
20-<25
15-<2
1.0-<15
05-<1

<0.5

0 (0.0%)
0 (0.0%)
0 (0.0%)
4 (18.2%)
12 (54.5%)
6 (27.3%)

6 (27.3%)
8 (36.3%)
4 (18.2%)
2 (9.1%)
2 (9.1%)
0 (0.0%)
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dayauszyns AawArans uazdayaidydineaiualanisal

9

(Context of incidents)

9N 2206 eUgtEMIEINUT @ msdRemansiiedesiunsiingtinisal
wuwnnlutdes Tdun daesnssurhly daenssunssgnuazde Ussamdasmand daomans
Wlanaznsnen WINY LasyABILN LLaz?ﬁ'm Fauandlumisneil 4 (Table 4) Fa5zaz0a77
AngliAnsaioniian fio Yasmaintenance (34.5%)  Fradunslinstiuenuianuie
induction (22.5%) %2 24 Faluwidainga (17.39%) Fasvindiu (10.29%) Fsafl 5 (Table
5) GauansanuiifiAngiAnisaives ldun owidin (65%) uazsiesinilu (14.6%)

filiiorsefuanudaniiiedesiugtinisal lun Adgyduwnd (51.9%)  Idad
WOTUTA (44.9%) unmdUsedntu (30.3%) wnnduszsntufifleidud (1.1%) dagunnd
(0.4%) UnSvUAFYYWEIUIa (8.5%) wazldninAnwiunmng (8.5%)

Table 4 Operation or operative site of surgery in 2,206 incident reports

n (%)
General surgery 690 (31.3)
Orthopedic 267 (13.0)
Neurosurgery 168 (7.6)
Cardiac 148 (6.7)
Gynecological 137 (6.2)
Otorhinolaryngological 127 (5.8)
Thoracic 117 (5.3)
Urological 111 (4.9)
Endoscopic 85 (3.9)
C-section 74 (3.4)
Vascular 71 (3.2)
Ophthalmological 69 (3.1)
Plastic 47 (2.1)
Dental 24 (1.1)
Intervention 24 (1.1)
Minimally invasive 19 (0.9)
Diagnostic 8 (0.4)
Electroconvulsive 2(0.1)
Radiotherapy 2(0.2)

Remark: numbers are not mutually exclusive



Table 5 Phase and location of occurrence of incidents (N = 2,206 reports)

n (%)
Phase
Preinduction 112 (5.1)
Induction 496 (22.5)
Maintenance 761 (34.5)
Emergence 152 (6.9)
Recovery 224 (10.2)
Postoperative 24 h 381 (17.3)
Location
Induction room 15 (0.7)
Operating room 1433 (65.0)
Recovery room 235 (14.6)
Intensive care 167 (7.6)
Delivery room 3(0.1)
Ward 239 (10.8)
Imaging unit 10 (0.5)
During transportation 14 (0.6)
Others (gastrointestinal endoscopy unit, 6 (0.2)

catheterization laboratory, emergency)

Remark: numbers are not mutually exclusive

Mnswnugtie 2206 518 gUlelasunisiisyianng pulse oximeter (99.2%)
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w3nihszisrdulniniila (98.8%) aTesinnududen (97.2%) lasdnisldasaai
seliszaumivaulpoanilanluaumelasan  (81.8%) uwazduq swadu  Laeiudng

faunnsihszehonieslenldmaluladsyiugs fieaziBeafanad 6

dmudeyausznnslugudeyasosugdingal  wudihefiingtinisaiiing
ﬂszmmaamqﬁﬂmwﬁ 3 (Figure 3) waziiioudany American Society of Anesthesiologist
physical status classification wARFIn W 4 (Figure 4)

Table 6 Monitoring equipment used during anesthesia in 2,206 incident reports

Monitoring equipment n (%)
Pulse oximeter 2188 (99.2)
Electrocardiograph 2180 (98.8)
Sphygmomanometer (noninvasive blood pressure) 2144 (97.2)
Capnometer 1789 (81.8)
Spirometer 1005 (45.6)
End tidal gas analyzer 820 (37.2)
Invasive arterial pressure monitor 531 (24.1)
Thermometer 476 (21.6)
Central venous pressure catheter 402 (18.2)
Oxygen analyzer 391 (17.7)
Pulmonary arterial pressure analyzer 37 (1.7)
Echocardiograph 25(1.1)
Electroencephalograph 12 (0.5)
Ultrasonic cardiac output monitor 7(0.3)

Remark: numbers are not mutually exclusive
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Figure 3 Age distribution of patients in 2,206 incident reports
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American Society of Anesthesiologists Physical Status

Figure 4 ASA Physical Status classification of patients in 2,206 Incident reports
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gUAnsalnzunsndounitszislulasinisideananiiu PAAd Thai

Tuseu 12 WeuveamsiivdoyanissieuatAnisalnsunsndousingg  wui
sgmiemssndsinnzunsndeuiinuos leud amzilawiuiindsng 467 s189mu (21.2%)
sesasluliun nzeondiaus 342 181U (15.5%) amgvhlavgasiu 255 51691U (11.6%)
laviomelarimasnams 184 189U (8.3%) wazlaviennglagnn 172 s189u (7.8%)
dsugiinsaifinutosiiviosinitu Idud nislaviennglas 119 meu (5.4%) nzasdy
mwdusveseendiauludend (5.1%) sesasluldun anzduaunsziunseane (deliium
wawisin auRmesoynaInTIdyd) nizeulvuanda/euliuannesd/wien MuRaR/A1Y
AaUnAveIvinendenaley/aIn15dn

dmutimdsingn 24 $alus wunnzidedinanynanmniglu 24 $alus 330 510
(15%) amzilangasiuniely 24 Flusanynanvg 272 918 (12.3%) mslavenelasn
66 318 (3.0%) NuAEANNRAUARYBITEUUUTERMEINUAY 16 $18 (0.7%) AuEeY
Fefugtinisaliassmainuinlutios éun

1. anwilagaduanynauvnanglu 24 $2lus 519 918 (23.5%)

2. amgnladuiaunf 467 57897 (21.2%)
3. AMzIEiUsaNTau 465 518974 (21.1%)
a. deTimanynaungaiglu 24 Halug 442 518 (20.0%)

5. ameldviemelas 240 518 (10.9%)

6. nslaviemeladrasnenis 184 578 (8.3%)

7. msldvienelaenn 173 518 (7.8%)

8. NITUIMITYINA 107 518 (4.9%)

9. amzowlwianda/sunlnnannass/wien 79 578 (3.6%)

10. nuRaR/AURAUNAYIMaDARAANRY/2IN5EN 53 918 (2.4%)
JwasBeauenmussey wasdeyalagsiuvesgUinisalingg uwandlumsdn 7

aglsfinuiisneaugiRnisaiiudinaliveslu 10 Susuwsn wallenuauls was
a1athlugnadnsnlinungUlelown adfnisaliinn1ig malignant hyperthermia wulgily
8n31 1:200000 nshildenin AaRIUMSHIARRAAY A9 viEeRevlln wuldludns)
0.2:10000 518 AMasunAuLlenIlaviaEen 34 518 (1.5%) 508051 1:10000 Fauiiae

2/ ! [ v = 1aa o £ A & ) £

atpswsipaludnseduntin wazasdunsiduienlanganuny 0.5:10000 \Jusu



Table 7 Incidents classified by perioperative periods 2006 incident reports and overall incidences
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Critical incidents (n=2006 reports) Overall

Operative period  PACU Postop 24hr Total (n=2006) Incidence

n (%) n (%) n (%) n (%) (95% CI) per 10,000
Pulmonary aspiration 30(1.4) 1(0.0) 2(0.1) 33 (11.5) 1.36 (0.89, 1.82)
Suspected pulmonary embolism 14 (0.6) 4(0.2) 1(0.0) 17 (0.8) 0.51 (0.27, 0.75)
Esophageal intubation 184 (8.3) - - 184 (8.3) 8.51 (7.28, 9.74)
Endobronchial intubation 24 (1.1) - - 24 (1.1) 1.11 (0.67, 1.55)
Oxygen desaturation 342 (15.5) 119 (5.4) 17 (0.8) 465 (21.1) 13.95 (12.69, 15.00)
Reintubation 63 (2.9) 113 (5.1) 66 (3.0) 240 (10.9) 11.10 (9.70, 12.51)
Difficult intubation 172 (7.8) 2(0.2) - 173 (7.8) 8.00 (6.81, 9.19)
Failed intubation 16 (0.7) - - 16 (0.7) 0.74 (0.38, 1.10)
Total spinal block 2(0.1) - - 2(0.1) 0.32 (-0.12, 0.77)
Awareness during GA - - 10 (0.5) 10 (0.5) 0.41 (0.16, 0.67)
Coma / CVA / convulsion 8(0.4) 11 (0.5) 39 (1.8) 53 (2.4) 1.59 (1.16, 2.02)
Nerve injury 5(0.2) 1(0.1) 16 (0.7) 21 (1.0 0.63 (0.36, 0.90)
Transfusion mismatch 4(0.2) 3(0.1) - 7(0.3) 0.21 (0.05, 0.37)
Suspected myocardial infarction / ischemia 20 (0.9) 4(0.2) 14 (0.6) 34 (1.5) 1.02 (0.68, 1.36)
Severe arrhythmia 467 (21.2) - - 467 (21.2) 14.01 (12.74, 15.29)
Cardiac arrest within 24 hr 255 (11.6) 9(0.4) 272 (12.3) 519 (23.5) 15.58 (14.24, 16.91)
Death within 24 hr 107 (4.9) 5(0.2) 330 (15.0) 442 (20.0) 13.26 (12.03, 14.50)
Anaphylaxis / anaphylactoid reaction / allergery 67 (3.0) 14 (0.6) 1(0.0) 79 (3.6) 2.37 (1.85, 2.89)
Drug error 104 (4.7) 1(0.1) 2(0.1) 107 (4.9) 3.21 (2.60, 3.82)
Equipment malfunction / failure 47 (2.1) - 2(0.1) 4.7 (2.1) 1.41(1.01,1.81)
Anesthesia personnel hazard 2(0.1) 15 (0.7) - 17 (0.8) 0.60 (0.34, 0.97)
Suspected emergence delirium 2(0.1) 15 (0.7) - 17 (0.8) 0.60 (0.34, 0.97)
Wrong patient / site / surgery 6 (0.3) - - 6 (0.3) 0.18 (0.04, 0.32)

Remark number are not mutually exclusive
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guAnsalnnzunsndeunaidygluussmalnewisuiugianisallunisdrsianienou

1wl w.a. 2548 — 2549 S AneIdRIdQunnduisUsewmalng lavinnsideananitu
Tulsaneuia 20 Lt Usznaunie 1SanegIuIaumingas 7 kit 5auiulsane1uiaseiunige
YDINTENTHATTUAUEN 13 unie s9andu 20 wisludnvarvemeiloulsa (registry) siounlu
Y w2550 lasudunsidiseiinnzunsndeumaidydiulsimeiuiaunineas  uag
Tsangunaniasguia 593 51 wia lumsitunusiusisauatfnisal (incident reports) Tag
fugruvesnislaissyvdelisunn (anonymous) wazasinsla (voluntary) IdgtAnisaiusean
2000 T18lunian 6 Weu Feanunsaadrenmalieufisuauldsuiadaeduey wandly
AN51991 8

Table 8 Incidents in 2005 and in 2015

2005 2015

Incidence no. of cases Overall Incidence

(95% CI) (%) (95% CI)

per 10,000 (n=2006) per 10,000
Pulmonary aspiration 2.7 (1.7,3.7) 33 (11.5) 1.36 (0.89, 1.82)

Esophageal intubation 4.1(2.8,5.3) 184 (8.3) 8.51 (7.28, 9.74)
Oxygen desaturation 31.9(29.2,34.6) | 465 (21.1) 13.95 (12.69, 15.00)
Reintubation 19.4 (16.7, 22.0) | 240 (10.9) 11.10 (9.70, 12.51)
Difficult intubation 22.5(19.7,25.3) | 173(7.8) 8.00 (6.81, 9.19)
Failed intubation 3.1(2.1,4.2) 16 (0.7) 0.74 (0.38, 1.10)
Total spinal block 1.3(0.2,2.5) 2(0.1) 0.32 (-0.12,0.77)
Awareness during GA 3.8(2.6,5.0) 10 (0.5) 0.41 (0.16, 0.67)
Coma / CVA / convulsion 4.8 (3.7,5.8) 53 (2.4) 1.59 (1.16, 2.02)
Nerve injury 2.0(1.3,2.6) 21 (1.0) 0.63 (0.36, 0.90)
Transfusion mismatch 0.18 (0.1, 0.5) 7(0.3) 0.21 (0.05, 0.37)
Suspected myocardial infarction / ischemia 2.7 (1.9, 3.5) 34 (1.5) 1.02 (0.68, 1.36)

Cardiac arrest within 24 hr
Death within 24 hr

30.8 (28.2,33.5) | 519 (23.5)
28.3(25.7,34.8) | 442 (20.0)

15.58 (14.24, 16.91)
13.26 (12.03, 14.50)

Anaphylaxis / anaphylactoid reaction / 2.1(1.4,2.8) 79 (3.6) 2.37 (1.85, 2.89)
allergery

Drug error 1.3(0.8,1.9) 107 (4.9) 3.21 (2.60, 3.82)
Equipment malfunction / failure 3.4 (25,4.3) 4.7 (2.1) 1.41 (1.01,1.81)
Anesthesia personnel hazard 1.5(0.9,2.1) 17 (0.8) 0.60 (0.34, 0.97)

Remark number are not mutually exclusive
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dmfunadnsszerdu uazszazendl 7 Sundwidielu 2206 s18ugtnisal wui
naansTianely 24 dalus dedinnelu 24 $aluedesay 19.6 Turaefionnisnduundu
Uni¥esas 28.1 71 7 Tumdsnsrnda wuindedinfutuadeas 113 wazilfovas 12 iennis
meduund MeaziBenuaniiinisnad 10

dwsunuuassnisiingiiinisalvsenalnnisiingdinisallusienu laud Yadei
(contributing factors) Uaduangufinisal (factors minimizing incident) warPadeiuuzii
(suggested corrective strategy) TusneaugUiinisal 2206 51841u LARIFIAII97 10, 11, 12

Table 9 Immediate and long term outcomes (7-days) in 2206 incident reports

n (%)

Immediate outcomes
Complete recovery 553 (25.1)
Death 432 (19.6)
Major physiologic change 326 (14.8)

Respiratory 207 (9.4)

Cardiovascular 91 (4.1)

Neurologic 66 (3.0)
Cardiac arrest 261 (11.8)
Unplanned ICU admission 163 (7.4)
Minor physiologic change 72 (3.3)
Prolonged emergence 20 (0.9)
Awareness 7 (0.3)
Unplanned hospital admission 5(0.2)
Other 79 (3.6)
Long term (7-days) outcomes
Complete recovery 265 (12.0)
Death 249 (11.3)
Prolonged hospital stay 144 (5.2)
Prolonged ventilator support 132 (6.0)
Disability 6 (0.3)
Vegetative stage 6 (0.3)
Psychic trauma 2(0.1)

Other

7(0.3)
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Table 10 Factors contributing to the incident (N = 2,206 reports)

Contributing Factors n (%)
Notcompliance with surgical safety checklists 35 (1.6%)
Inappropriate decision 307 (13.9%)
Inadequate knowledge 125 (5.7%)
Inexperience 630 (28.6%)
Haste 188 (8.5%)
Fatigue 11 (0.5%)
Inadequate personnel 24 (1.1%)
Communication defect 86 (3.9%)
Not familiar to environment 6 (0.3%)
Emergency condition 418 (18.9%)
Inadequate preanesthetic evaluation 333 (15.1%)
Inadequate preanesthetic preparation 116 (5.3%)
Inadequate equipment 35 (1.6%)
Inefficient equipment / monitor 55 (2.5%)
Monitor not available 8 (0.4%)
Error in drug label 29 (1.3%)
No recovery room 4 (0.2%)

Blood bank problem 21 (1.0%)




Table 11 Factors minimizing incident in 2,206 incident reports

Factors n (%)
Comply to surgical safety checklists 105 (4.8%)
Having experience 995 (45.1%)
Experienced assistant 736 (33.4%)
Vigilance 1150 (52.1%)
Adequate personnel 32 (1.5%)
Effective supervision 129 (5.8%)
Effective communication 186 (8.4%)
Improvement of training 75 (3.4%)
Adequate equipments 83 (3.8%)
Adequate maintenance 44 (2.0%)
Equipment check up 57 (2.6%)
Adequate monitoring equipment 85 (3.9%)
Comply to practice guidelines 189 (8.6%)
etc 58 (2.6%)

Table 12 Suggested corrective strategy for prevention of occurrence of incidents
(N = 2,206 reports)

Factors n (%)

Comply to surgical safety checklists 114 (5.2%)
Comply to guidelines 638 (28.9%)
Additional training 502 (22.8%)
More manpower 87 (3.9%)
Improvement of supervision 497 (22.5%)
Improvement of communication 209 (9.5%)
More equipment 76 (3.4%)
Equipment maintenance 59 (2.7%)
Quiality assurance activity 452 (20.5%)
Good referral system 33 (1.5%)

etc

38 (1.7%)
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naln wsakuUIIaBIVRINITRANIzININgauNIIdydilulszmalng Usznausme
Uadeih (Contributing factors) luanwidydl  usunnisiidia Jadeangdfnisal (Factors
minimizing  outcomes)  AABAIULWINIVTBNAYNSIUNTAangURNITal  (Suggested
corrective strategies) ¥39aAAINTULIIVOIANUFYLFY UAAIAININ

Contributing factors Factors minimizing outcomes Suggested corrective strategies

Inexperienee 28 % Vigilance 52 % Practice guidelines 28 %
Emergency 18 % Having experience 45 % Additional training 22 %
Inadequate preanesthetic 15 % Experienced assistant 33 % Improve supervision 22 %
evaluation

Inappropriate decision 13 % Effective communication 8 % Quality assurance activity 20 %
Haste 8 % Effective supervision 5% Effective communication 9 %
Inadequate knowledge 5% Surgical safety checklists 5 %

AMLEAINALA WIBUUUTIABIVBINITHANITHNINGOUNISIFY Y lulszmalng

v

azilangawiuwaznsidedInnigluy 24 Falusannnaunluy PAAd Thai Study

MnMseTgilasnstesvesiiieiilagadiy wag/vde @eTislu 2000 518
usn vdandnnseslaengiidegos Tnehmenuieimlangadu wazdedinusdusnesn
wuiluseu 12 ey anmzsiilavgadunely 24 Hlusanamnaivg 504 519 1HeTin
aelu 24 Hilusanynanivg 404 519 (80.1%) seaTAndl 24 Falus 100 918 (19.8%) Ll
EhszSariefaiud 7 wuin 81 518 (81%) s90T3m Tag 39 518 (3.9%) e1msmerluuni uas
42 519 agluniz vegetative
dnvnzvasleiidedin
ASA physical status

wuihdlnguessenugiiedlssumsivinssiuanuian uazmssindelugiudeya
finflsauszddniiauaulilaia Taell ASA physical status 3 169 518 (41.8%) Wag ASA
physical status 4 145 578 (35.9%) w3ogani1 egrelsfnuiye 12 5787 ASA physical
status 2 (3%) {UeMFeTin 380 318 (94.1%) I¥SusnsziumuBnuuuiian (general
anesthesia) fiffthefideTin 19 518 uar 5 518 AlFsunslenssiumuianiuy monitored

anesthesia care wagn1s block %84 (neuraxial block)
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21y

019v0sthefldeTinnszatoseineeny 1 Yu auils 97 U o1gindewi 48.6+24.2 T
Tneduithenny 20-64 U 219 518 (54.2%), 918 65-79 U 93 518 (23.2%), 81841NNT1 %38
Wiy 80 FAulY 33 51 (8.2%) e 1-9 T 10 18 (2.5%) wagiiindeTegu (91g 10-20
) 24 18 (5.9%) wiuléd 1 1u 3 vesdthedetindaluitiaseny 65 Jiuly uddndiunes
fhodinogias 9 Uaslveglussdud eifleutudadiuvesiinelunsnugiifniga
JGEEEH

LWA

WAYNY 250 518 (61.9%) HUemAnae 154 518 Fndrumeesenendafidedin
Tu 24 dluawintu 6.2:3.8 TfthemeiRertunismeaIngs@iveg (trauma related death)
N15LA8LARALIN (exsangination) AMsinde (sepsis) kay brain death related wuin 84
Tu 110 91 (76.4%) vesffihegtRmgdedinlu 24 Hluaduwewne

dmuiithememdmuanuduiusiunsdediafifedosivanmgmeszuuiila
(direct cardiac death) wazfidenfumaiumela (airway related death) laun 49 Tu 93
18 (52.7%) wae 12 Tu 20 598 (60%) WWumemds muddy uonniidlefinsunansly
nawdUaegaongnuin 21 Tu 33 579 (63.6%) LHunAns

FUAVDINITHIAA

yiavasmashdlufthefdedinmelu 24 dalus unnsefufeusinisrdnunaiin
(minimal invasive surgery) aufismsrdaiilnauiegsendudou Taewuin 203 s1elu 404
318 (46.2%) L‘“ﬂu@ﬂaaiuLquﬂﬁaaﬂsiuﬁalﬂ (general surgery) MUAIENITHIRRIILA
(cardiac surgery) 55 578 (12.5%) n1sWIAAN1sUsEamMAaeaaEns 51 518 (11.6%) N1SHI6A
15398N (thoracic surgery) 39 518 (8.9%) faunssunszanuAzte (orthopedic surgery) 27
518 (6.2%) nsHIfAdden (vascular sursery) 22 578 (5%) waedl 14 918 (3.2%) Faduy
fueildsunisdesndes (endoscope)

a1msuazn1sALiiulse (initial events)

NntheRdedin 404 10 fheRisunsindaluniizandy emergency 351 518
(86.8%) ny 212 518 (52.4%) Lﬁuﬂ’nzgmﬁuﬁmﬁd (emergency non-trauma case) Tuweug
7l 139 519 (34.4%) WumshdngiRmmanidudutadu atfmmasasis 110 18 (79.1%)
¥i30 27.2% 1049 404 518 uazgtAmglaiAeiua193 (non traffic accident) 29 518 (20.9%)
Tungugftheg g udtiememds 3:1 (e 53 318 (13.1%) vesifieMdedindune
fitfunvhnnsingn (elective surgery)

AMAYaINTLHETIN (Overall cause of death)
PNATUATIZAINUMULAATQUnNnE 3 Munuan 315 518 (62.5%) nIoUszuad 2
Tu 3 WWuamgmedes fe annadeidonunn (exangination) 213 518 (42.3%) d@1winiila
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Inunsasefalae (direct cardiac or sepsis) 99 518 (18.5%) AumgaNasnie 70 518 (13.9%)
wazdgnmaiumela (airway related incidents) 20 518 (4%)

mm@mﬂuﬁaﬂmﬁﬂ (Intraoperative cause of death)
WU 91 1wl 404 918 (22.5%) \@eTinluiesiidnvue NdnuAdydetae 1ay 66

Y

519 (72.5%) viseUszannd 2 Tu 3 31nnsiduidenunn (exangination) Weisuiudnaiuves

nsdeInaInMsdedenuIn Ut IR 47%;p<0.001  FufevuluveUliensene
aAvaUienin FadeTiInnnnsiade wazanatewneludadiuiignii

definsanaumneiudateseg dfedunaded

1. durgynnguenglanvgaigainnisideidenuin eniy

2. fthedinorgdaud 1 Yawwn waveny 1-10 U fauvemeainidlalaenss (direct
cardiac cause) Lipsn3umssindaialafinisusiiiiin

3. gt 50 U flauvmmeainnisinidio (sepsis) Jovar 20 wasifindudsdon
a¥ 40 onguiniu

4. ffthe 150 516l 298 518 (50.3%) Tdumemnadedinannsidoidenunn
AUae 63 $1elu 190 918 (33.1%) Adunandaudedinannisidedentin

5. fuhefidedinananngmeiila (cardiac) nsiinide (sepsis) uazanasnIBIiy
93 578 92 518 Uaz 70 518 Muddu Fanulumandeannniy

6. wiansraidsidensnnauduaumguesnsdedisly 24 dlus 1dud msihdin
ns290n MIdesndes wagdaunsuiily

7. wiamsridaiiAndesiuammuesmadedinnigly 24 Halus  anaveitila
Inenss direct cardiac cause lon Diagnostic procedure (100%) n1sWIdRRala
(75.9%) NSHIFALTIIY (60%) NINIFAARDAAANINTETBY (50%)

8. aflamsidinfifeadostunmsinde (sepsis) WU Fnsaufudadedu wu Jadena
#ila (direct cardiac cause) #e MNMIMUMUNT anvgmenNsAndenyly
Faunssuihly (seneral surgery) wasn1sundnszuuilaans (urological surgery)

9. wlamsiidaiiisadesiunnranewne o msrdameaUszamdasmans
(92.2%) wazanmpeieadesfuszuumaiumela (ainway related death) wuly
MssdinanvIyARIYNIINTiaR

a ¢ wa ¢ a Aa <
n15iAszviguansalidedIannelu 24 dalus

(% a 6

IINMINUNIUTIBNUTANTH wagiaeilagidygunndeila wudt TugUien

[ Ag7]

% @ 1

Nnnzilanganuiiamalszuuidmumansaiiialuiesindn  uazdie 24 93lua

PAIAAF 9L
STNINHINN 24 HUIVAINIAN
Uade18952Uv (Systemic factor) 21.9% 40.5%

Uadem9idnye] (Anesthetic factor) 34.0% 17.1%
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Uadenafiaenssy (Surgical factor) 52.2% 38.5%
Uademegfie (Patient factor) 95.5% 96.5%
Aznauilangasy
VunER 84.2% 75.1%
AdTnaslila 16.2% 0.8%
nyanela 78.1% 70.8%

Uadeign191de¥in (Contributing factors)
mnmsianesilddatothdnsdediate 404 51 Tdun
AM¥RNAY (emergency situation) 345 518 (85.4%)
nsUssiilugihenourdalidiieans 140 51¢ (34.7%)

eUsEAUNIT 132 579 (32.7%)
fnaulaldivunzay 131 518 (32.4%)
wissug el ane 109 518 (27.0%)

TngnuinlugUaeiiinuriidn elective surgery anwnih loun vinUsgaunisal (11n
Y = o | o a ! = N ! v Ay
Aud) Fahlugmsdndulalidvingan wagmanseudieligndes waneau luvasglae
anidu (emergency) awsazilunmsuszdiugrelalidisans vaUszaunisal uaz
snaulaldvnigan muaau uenanldduinainausuieu Jeymnisdeans nsnses
AUae eraludadedeszuy

Uadwangunisal (Factors minimizing incidents)
PMNMFIATIEINUTaTBe Ll
ANTDUABUTEWINTE I (vigilance) 297 518 (73.5%)

Uszaunsal 246 519 (60.9%)
AefiUszaunsel 117 518 (29.0%)
ARRGRGARIG 106 518 (28.0%)

szuUliAUSA (consult and supervision) 82 518 (26.2%)
MtnUIINITHeaNsin  (communication)  9z¥ielediu  YTRARAIIUTULTIVD

wa

guin1sallalunquinendia (41.1%) Wieuiunadunnzaniau (23.0%) audiu

Jadeuuzidwsunistesnu wisuily (Corrective strategies)

Wudl Anssunsuseiuamnn (Quality assurance) laud n1susyys morbidity-
mortality conference lasuidonifususuusn 333 518 (82.4%)
nsUSUUIsEUUTABY/TUSE (supervision)

MsUTUUTIIMIGIYUUR (clinical practice guidelines)
msflneususiinsiia (additional training)
uazU3uU3INNsA0ans (communication)
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ERUEDY

Snsmadailavgadiu  uazmadedinduidinfidduniignuesninseds
AuAm uazaruUaenfevesnisuimaneasisugy lun1sfinw PAAD Thai Study
Anneingndoyamaidydineritlnafigaluussmalne Fusausnafudeyauuy
nzieoulsa vilvinsuetimsaivesmsifnamgilangadiu wagmsidedinaelu 24 alus
Nnynae Wel wa. 2548 — 2549 gruteyauszanas 200000 518 wuirgtANSainY
vilavgasunielu 24 dalusanasann 31:10000 W 16:10000 uazdnsmsidedinanyn
awvnnely 24 Slumdinslionszfuanuidnuaznssindnanasann  28:10000 10y
14:10000 Fadushitafideioldlusziugs Wosrnidudeyaiiiulunnlsmeuia uandy
wiugeansiawsuauvasndy  aaensudsguninludiledaenssululsieiuianindg
dulszneaumie  Isamenuiauvinedy 8wt uaglsmeuiaseauuinsdiinnsensig
AN5ITEY UATNTINNUMIUATEN 14 LS

Tunsnwideneginnmenugifinmaaiiams 2000 1eusn Fudusenudiasi
vlavgaiu wasdeinnelu 24 Halua 404 18 Msimuaan 24 Falususnmdsnssindn
dnsstuiifeyannsmorantnamsoiuons  Felidarenely 24 dlusanynanndi
8.8:10000 uansdlifiuin lulsswalvedsilomaimuiluiFesidn mnusssausnisiosty
awnisngnisiidalnetannzeg1sansriiagnidy dodiavosnsfinuiFesiilused
wLen@ e AnauanssvesiidnruildlundazUssine szognaniinsatiugifinised
Uil 24 Falus, 24 Flus 7 fu viSemefaenssudeumsiiudeyad 28 Ju vie 4 dUnnsi
MEVEIMINER  SnT1n19dedinlutiuaineusenitaasndinmsindnlulsemaneg o
s2ia 2.36 9 30.6 flo 10000 a8 lsfnuTesginisaliidudadiuyszana 11 5 v
gudoyasenugtinisal aenrdesiunindendusdiniiddnylunisfnui

(% o w 1 Y a o v a Ada v U <
anwazdrAyvanguiUleiidlaveaiu/idetinlugiudaya 2000 sreeugianisel
UadugfUae
Bin 1 - 9 U anwsduanngnisifila (direct cardiac cause) anmsuadiaala dnsn
menitdndiuenglugiudoya
o o a Y} o A A
wonnildlilymineaiuanuniousdniodle
918 20-65 U ddndu 54%
geengldnsvilaneaiu wavldeTinunTu
WWAYIEADN 6.2:3.8 139 3:2 lUszuna
Weuiudaaiudsyinslugiudeya 5.2:4.8
dodrunsidalunarie il 4.7:5.3
[ gj v =% & Aa a 1
Aty Iudumaniianudssgendy
ASA physical status §iausi 3 — 4 Vyuly

U298nN15H10R
1 L% d'd d' ¥ 1
MIWIANIANEE Taun
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Hawnssusiily (general surgery)

Aagnssunfnialansisen (cardiothoracic surgery)

fasnssuyUszan (neurosurgery)

fanssuyAeagn (otorhino laryngology) Rerdulymszuumaiumelafisigay
fae 20 918 Fadudnvauzianis

=

Uademeideual

v v
£ U

Aeadasiuuszaunisal

Msfiffihefiiiuszaunisal

nsUssiiiugUeneulvienssiuanuidn

nswissuUelvivanyay

nsdnaulalimnzau

sziiulianlusinu knowledge-based factors agiilugnisuflusie msfnwseLilos
mi?Jﬂa‘Ui:uLﬁmamﬁgﬂmmiuazﬁﬂm uaﬂmﬂﬁIuLLdsuaﬁé’cyaﬁLaqé’aﬁ{]aﬁaé’mmi
Ansiodeansnnelusie (communication)

RECIUARATT
lowA  Adzanidu
UayygUine
gUAmnTiAneINes193 Fsusemalnedianngmeanasiasinniidy 2 veslan g
Hostugtmmiidlunivedimnssunsieans  auu  uasaninenssueu
Uaensiy nasnaunsderuldngrane
Haymsnunisnsedomsnmelunguanu wagsenintenguau dseraudtymidunis
Anvhauduiiy nsadrennedih Sadudnumiawes  Nontechnical  skill

training

HadwsHarUqe Tu PAA Thai Study

Sofinsanadnduosnenugiinisaima 2206 Menugtinisallugiudeya ws
wadwsTAnsedUaedu 2 naw 1¥un nadwsiAnTuiuf (immediate outcomes) wagHadws
seve11il 7 Sundwinin (long-term 7 day outcome) fifayadmnaeil 9 wuasulddall Soe
az 25 vesnenugtinsalndumeidulnd Taededin (19.6%)  mandasuldamis
a3viven loud seuumela (9.4%) szuuihlavaenion (4.1%) ssuudsean (3%) in
amzalavgaudiu (11.8%) diinlunesiuiadiheniin (7.4%) laefinadndszevonigioe
melduund (12%) @edin (11.3%) mIeglsmeuia (5.2%) msldiedestiomela (6.0%)
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Uadeihvesaufnisally PAAd Thai Study

MNMTIATIERURIEnNTS site wudrtladeth contributing factors wandlunised
10 Tnedadoiimutesldun snUszaumsal (28.6%) amzanidu (18.9%) msuszdiugtae
neulviensziuanuianldiisans (15.1%) mawseugtheldiieane (5.3%)

Jadwanaunisal

HadvangtAinsaiduandunmsedl 11 Taewuimnuseunsuszuingzds (52.1%)
Msilszaumsnl (45.1%) fnedifiuszaunsal (33.4%) msiivinw (5.8%) s
Aasedeansiin (8.4%) wagnsALLLINIInYURTR (8.6%)

Jadeuuziilunistasiunioanadnusunse

wuiadouuzilunstesiuinues THuA nsUfuRmuiumenvufoR (28.9%)
Msflneusiindy (22.8%)  msiszuulinw (225%)  misdefanssuusiunmnw
(20.5%) laansUfURnIL surgical safety checklists (5.2%)

8. agluazdaiausuuziBaulouts wazsiadomeinideniaasiniuiy
PNNIATINTITUanan1Uu the Perioperative & Anesthetic Adverse Events in
Thailand (PAAD Thai) Study fideyafianansniausuuzidnleuisuazianssuviolasenisy
Adwhegnielausuuziiionunan
1. Lﬁaqmﬂ{]af\gﬁ’umsﬁwmmamﬂmﬂﬁ il Todudumduaridudwea 1
mMsieusaznsUdsunlandu perioperative medicine  Usznaunuan
AR d Sdydunndsetesiie 0.67:1 waridudgneruiansuu

Vowrdn 2:1 Feegluinaeian n19sInededdyaunnduisussmalneuas

=

nsENINEASITUGUANTUANd Ay TslldasTunsianiaznssUNIAN

= o A

NAUNBNTINIEIVBIYARINTNIAT Y VBN TENTIEITUAV AT AnTUDT
= v a = o v
wauAtymuazneunulunisiiuyaainsineanuUasaievasiiig
seaulssimesioly

2. msuulssuImenwljianunsiideyaddreneunisivienssiuninuian
Preanesthetic Patient Information @saunsaungUAnIsaiiinduasenviuse

vV a IS L3

WAnIsal Yauziiinushnuresinedidydunmduicsemalng uasves
ANzUTMEANERS PansaiiAnends wuldud Yfuussdeyananudesves
azwnsndauluenansussyndunus Ailefuanungiineneuliensziu
amwddn  nswandedmimivszvnduiud  nsteunsmedeRineaves

Tsanenuna waznsdenaly
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3. msdaasulaiinisUfuR  suwwImanvUfuR  clinical practice  guidelines

(CPG)  Iasamzegdduiuniosogunsaimsunmd  lawa  n1sdam

capnometer  dmsugeiilasunsivienssiuanuidanwuunisialaviennela

v

Wahseansldvienela mstiemela  auuesgIusvIne aeddygunng

wisUsemelng (aduuTuuse we. 2558)

o w a

4. dayasuszuiningfgriuanzwnsndeundfy Iveyanuaulasnieves

v Y

[ (%
Y

v aY v Y Ve 1 as= o S [
QU?SWI@SW?%QUﬂQW@JEﬁﬂLLﬁ%NW WWGUUNWﬂLLVIUV!ﬂGl']%'Jﬂ VL@LLﬂ

daswilavgawiunielu 24 4alus anan 31:10000 = 16:10000

sasmenely 24 $2la9 ana1n 28:10000 = 14:10000
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