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Thailand

Anesthesia Profile (2015)

1,600 M.D. Anesthesiologists

3,000 Nurse anesthetists

Regional anesthesia is legally performed by physician (M.D.)



News of tragedy after neuraxial anesthesia 
through mass media in Thailand
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From registry to incident reports:

Lessons learned in Thailand
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Gathering of investigators from 7 medical schools



Chiangmai University

Chulalongkorn University

Khon Kaen University

Mahidol University 

(Siriraj H., Ramathibodi H.)

Prince of Songkla University

Pramongkutklao College

Ministry of Public Health

20 Hospitals



STRUCTURED DATA COLLECTION FORM (FORM 1)

PREOPERATIVE DATA

ANESTHESIA + SURGICAL DATA

POSTOPERATIVE DATA (24 HOURS POSTOP)

INTERESTING COMPLICATIONS

METHODS



Form 1

C R F

Adverse events specific form

Form 2



aspiration, awareness, 

esophageal intubation, total spinal block, 

oxygen desaturation, neurologic 

re-intubation, complication, 

difficult intubation, mismatch transfusion

Adverse events of interest



cardiac arrest, 

death (within 24 hr), 

suspected myocardial infarction/ ischemia 

suspected malignant hyperthermia, 

drug error, 

anaphylaxis/analphylactoid reaction, 

equipment failure 

personnel hazard

Adverse events of interest



Start 1 u All medical schools

u Regional hospitals

WORKSHOP AND RUN-IN PERIOD



Start 2 u General hospital

u District hospital



370 (0.2%)

58487

(36.3%)

17248

(10.7%)
3210

(2.0%)

81820

(50.8%)

1 2 3 4 5        ASA PS

RESULTS

ASA  PS

2004 n=163000
2005 June n=200000

n



PULMONARY ASPIRATION 29 2.7 : 10000 0.01-0.11%

6.7% AIMS

ESOPHAGEAL INTUBATION 44 4.1 : 10000 1.75%

DESATURATION 521 31.9 : 10000

REINTUBATION 209 19.4 : 10000 0.09-0.19%

DIF INTUBATION 243 22.9 : 10000 4%

1.5-8.5%

FAILED INTUBATION 3.4 3.1 : 10000 0.13-0.5%

ANESTHESIA RELATED ADVERSE EVENTS

Other countries



TOTAL SPINAL 5 1.3 : 10000

AWARENESS 41 3.8 : 10000 0.2-1.5%

COMA / CVA / CONVULSION 78 4.8 : 10000 0.5-4:10000

NERVE INJURY 32 2.0 : 10000 16%(ASAcc)

SUSPECTED MI/ISCHEMIA 44 2.7 : 10000 1:50000

1:150000

ANESTHESIA RELATED ADVERSE EVENTS

Other countries



ANESTHESIA RELATED ADVERSE EVENTS

UNPLANNED ICU 117 7.2 : 10000

UNPLANNED HOSPITAL 16 1.0 : 10000

PERSONNEL HAZARD 24 1.5 : 10000

EQUIPMENT MALFUNCTION 56 3.4 : 10000 2% (cc)

DRUG ERROR 22 1.3 : 10000 7% (AIMS)

ANAPHY LAXIS/ANAPHYLACTOID 34 2.1  :  10000 1:25000-40000

3% (AIMS)

Other countries



1 BLEEDING 200 (38.2%)

2 CNS TRAUMA 66 (12.6%)

3 SEPSIS 66 (12.6%)

4 HYPOXIA 38 (7.3%)

5 HEART FAILURE 27 (5.2%)

6 CNS NONTRAUMA 20 (3.8%)

7 SURGICAL ERROR 14 (2.7%)

8 SUSP MI 13 (2.5%)

LEADING CAUSE OF ARREST
OR DEATH (n=524)



LEADING CAUSE OF ARREST OR DEATH (n=524)



CARDIAC ARREST 504 31:10000

1:325 

DEATH 462 28:10000

1:355

ANESTHESIA RELATED ADVERSE EVENTS
(24hr)



PERIOPERATIVE  DEATH (24hr)

NETHERLAND 8.8/10000

(ANAESTHESIA 2001, 56:1141-53)

THAILAND 28/10000

ARREST DEATH

Type of hospitals  P < 0.001

*ASA PS P = 0.001



MORTALITY RATE : THAILAND

ASA PS 1 5 0.006% 0-0.3%

ASA PS 2 34 0.06% 0.3-1.4%

ASA PS 3 98 0.6% 1.8-5.4%

ASA PS 4 184 5.7% 7.8-25.9%

ASA PS 5 141 38.1% 9.4-57.8%

Other countries



Risk factors of perioperative 

death

at a university hospital in 

Thailand :
a registry of 50,409 anesthetics

Chulalongkorn University



Results

50409 Database of surgery under anesthesia

108 patients with 24 hr-perioperative arrest

80 patients with 24 hr-perioperative death (74.0%)



Chulalongkorn Hospital

Intraoperative cardiac arrest 10:10000
24-hr perioperative cardiac arrest 21:10000 

Asian Biomed J,2008

Anesthesia related MR 0.2: 10000



THAI Study : Awareness, case-control study

81 cases : 324 controls

Risk factors :

Cesarean delivery OR 6.4 (95% CI 2-20.7) P<0.001

Cardiac surgery OR 10.4 (95% CI 3.3-31.8) P<0.001

nitrous oxide         OR 0.4 (95% CI 0.2-0.8) P=0.02



Anesth Analg 2008



Cardiac arrest during spinal
anesthesia : Thailand

 12 months period

 40,271 consecutive spinal anesthesia

 Cardiac arrest 2.73 (95% CI 1.12-4.34) per 10000

 High mortality rate of 81.8% (9 out of 11 cases)



Cardiac arrest during spinal
anesthesia : Thailand

 Two groups : obstetric (5 cases)
and extremity surgery (6 cases)

 4 out of 11 (36.3%) anesthesia related :
high sympathetectomy
local anesthetic overdose



The 7 of 11( 60.6%) cardiac arrest received 

spinal anesthesia conducted by surgeons.

Lack of board – anesthesia certification was 

associated with worse outcomes 

(Silber JH et al. Anesthesiology 2002; 96:1044-52)

Anesthesiologist - directed anesthesia can 

had a lower mortality rate 
(Silber JH et al. Anesthesiology 2000; 93: 152-63)

Cardiac arrest during spinal
anesthesia : Thailand



THAI Study I,II 200000 cases

 32 articles,165 citation, 3 text books

 CPG

 Increase position for MD anesthesiologists

 Monitor..pulse oximeter,

 Statistician, research-coordinator

 THAI Study phase III



TEXT BOOKSChulalongkorn University

Prince of Songkla U.

Mahidol University



Chronology

Research Policy: THAI Study, Thai AIMS

2004             Initiation of THAI Study I

2005-2006    200,000 cases in THAI Study I, II  
among 20 hospitals (18 months)

2007 CPG: pulse oximetor in all 
anesthesia cases

2007-2008    Thai AIMS (Thai Anesthesia 
Incidents Monitoring Study)         
2,000 sentinel incidents among 51 
hospitals (6 months)



Chronology

Research Policy: THAI Study, Thai AIMS
2008 Thai AIMS publication

2008            Cardiac arrest after spinal anesthesia

CPG: Spinal anesthesia (Thai Study)

2009 Endobroncheal intulation, equipment  
malfunction etc.

2010 Model of anesthesia adverse events    

KCMH

2009 Suspected pulmonary embolism

2010 Drug error

CPG: Color labelling



Color labelling



What happened?

Monitoring… CPG

2004 2007

NIBP 98.2% 98.7%

MAP 5.6% 10.6%

SPO2 97.4% 99.4%

EKG 64.3% 97.8%

ETCO2 19.4% 45.7%

ETGAS 4.0% 11.9%

Charuluxananan S, et al. J Med Assoc Thai 2008; 91(7): 1011-9



J med Assoc Thai 2010:90(10)



Anesthesia-related Complications of
Caesarean Delivery in Thailand

Among 16697 cases of caesarean delivery 
(9.7% of reqistry)

Anesthesia 

General anesthesia  27%

Spinal anesthesia  66%
Epidural anesthesia 4%

J med Assoc Thai 2010:93(10)



Anesthesia-related Complications of
Caesarean Delivery in Thailand

J med Assoc Thai 2010:93(10)

Cardiac arrest   10.2(95% CI 5.9,16.3): 10000

Death                4.8(95% CI 2.1,9.4): 10000

8 Fatal cases :   5 (intraoperative arrest)

1 (PACU)
1 (Postop 24 hr)

1 (ICU)



THAI STUDY PHASE II

RCAT… AIMS

2000 Incident Reports 

40-50 Hospitals

Voluntary 

Anonymous





Thai AIMS

J Med Assoc Thai 2008;91(7):1011-9



Adverse events after spinal anesthesia: Thai AIMS

Detection

88% EKG

64% by pulse oximeter

71% by NIBP

Anesthetic factors: high spinal block,

inadequate prehydration, delayed resuscitation

Preventable 58%

Piyamart Sirivararom, et al. J Med Assoc Thai 2009; 92 (8): 1033-9.



Chronology

Research Policy: Thai Study, thai AIMS

2008 Thai AIMS publication

2008            Cardiac arrest after spinal anesthesia

CPG: Spinal anesthesia (Thai Study)

2009 Endobroncheal intulation, equipment  
malfunction etc.

2010 Model of anesthesia adverse events KMCH

2011 Suspected pulmonary embolism

2012 Drug error

CPG: Color labelling





cu

Diagnosis of incident..CU hospital



THAI Study (2004) to 

Thai AIMS (2015)



Model : Anesthesia Related Complication

Contributing factors

Factors minimizing outcomes

Suggested corrective strategy







SURGICAL SAFETY CHECKLIST



Surgical Safety Checklist  …….. 434 

Sign  in 

Patient identification
Mark site
Evaluation for difficult airway
Anticipate for pulmonary aspiration
Anticipate blood loss ( > 500 cc)
Ask for drug allergy
Preanesthetic pulse oximeter
Complete anesthesia checklists 

84 %
41 %
73 %
64 %
56 %
81 %
94 %
96 % 



Improvement of Safety in Anesthesia

 Improved monitoring techniques

 Clinical practice guidelines

 Other systematic approaches to reduce 

errors



What’s next? 

• Promote using of capnometer 

• Thai Anesthesia Quality and Safety Indices

 number of anesthesiologists

 number of nurse anesthetists

 use of capnometer

 24 hr PACU

 Intraoperative cardiac arrest (ASA12)

 24 hr mortality rate



Thank you


