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Background: The Royal College of Anesthesiologists hosted the Perioperative and Anesthetic Adverse Events in Thailand [PAAd 
Thai] Study to investigate incidences and models of anesthesia related adverse events for suggested preventive strategies.

Objective: To investigate critical incidents occurring in the Post Anesthesia Care Unit [PACU].

Materials and Methods: Structured incident reports were requested to be ϐilled in by anesthesia provider and/or site manager of 
22 hospitals in Thailand. Critical incidents of interest occurred in the PACU between January 1 and December 31, 2015 and were 
sent for review by three senior anesthesiologists. Discussion and consensus was used to resolve any discrimination among reviewers. 
Descriptive statistics were used.

Results: Among 333,219 anesthetics, there were 221 incidents (10.5%) of the ϐirst 2,000 incident reports that occurred in the 
PACU. The most common critical incidents were respiratory complications (81%) such as reintubation (50.7%), oxygen desaturation 
(50.2%), suspected emergence delirium (6.6%), and anaphylaxis/anaphylactoid or allergic reaction (5.7%). Four cardiac arrests 
occurred with two deaths within 24 hours. 

Conclusion: Twenty percent of the incidents were considered preventable. Regarding the model of anesthesia related adverse 
events, the contributing factors were inappropriate decision making, inadequate preanesthetic evaluation, and inexperience. The 
factors minimizing incidents were vigilance and having experience. Suggested corrective strategies are quality assurance activities, 
training, improvement of supervision, and communication. A handoff procedure using checklists was suggested for further 
improvement.
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Original Article

Patient safety has been focused on in the health-
care industry for decades, particularly in the field of 
anesthesia services. Providing safe and competent care 
is essential to good patient outcome. In anesthesia care, 
the ‘do no harm’ mandate is similarly evidenced as in 
other specialties. Patient-safety literature in medicine 

has been recently disseminated(1). The Institute of 
Medicine’s Report, To Err Is Human, also raises greater 
focus on human and organizational system error(2).     
The Royal College of Anesthesiologists of Thailand 
[RCAT] started a multicenter registry in 2004 to 2005 
to evaluate incidences of perioperative mortality and 
morbidity in 20 government hospitals(3,4). In 2007, the 
Thai Anesthesia Study group organized a multicentered 
study model of anesthesia using an incident reporting 
system among 51 hospitals across Thailand(5,6). It was 
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found that besides intraoperative events, postoperative 
adverse events were also common(6).

Recovery room care comprises of an early phase 
during which monitoring and staffing ratios are nearly 
equivalent to those in the critical care unit, and late 
phase wherein transition is done from intensive 
observation to preparation for care in a hospital ward 
or at home. The concept of fast track recovery is 
emerging due to the development of new anesthetics, 
adjunctive drugs, and monitoring techniques. However, 
many hospitals are burdened with a Post Anesthesia 
Care Unit [PACU] that is remote from operating 
theaters. Since anesthesia services are also provided 
outside the operating theater such as in radiology and 
psychiatric wards etc., these external sites are at risk 
for postanesthetic complications. With these recent 
developments, the Thai Anesthesia Study group 
supported by the RCAT, initiated a second multi-
centered project called the Perioperative and Anesthetic 
Adverse Event Study in Thailand [PAAd Thai] by 
incident reporting system in 2015 to follow-up the 
incidences of several anesthesia related adverse events 
including critical incidents that occurred in recovery 
rooms or PACU. The present study was aimed to 
investigate the natural history of anesthesia related 
adverse events and study the model of anesthesia 
related complications occurring in the PACU.

Materials and Methods
This was a multicentered project hosted by the 

RCAT, in cooperation with eight academic-based or 
university hospitals and 14 service-based hospitals 
under the Ministry of Public Health across Thailand. 
All participating hospitals were invited to send monthly 
incident reports using structured critical incident case 
record forms(7). The Institutional Ethical Review Board 
approved the study with exemption of informed 
consent as a result of the retrospective nature of this 
study and analysis of prospective data collection of 
critical incident reports.

The PAAd Thai incident report form was developed 
among delegates from participating hospitals who were 
familiar with the existing form used among Thai 
hospitals. All incidents in the PAAd Thai Study were 
reported with this form. Details of the structured 
incident report form has been described in previous 
study(7,8). The first part is comprised of administrative, 
operative, and anesthetic data, and includes incidents 
of interest such as pulmonary aspiration, suspected 
pulmonary embolism, endobronchial intubation, 
oxygen desaturation (oxygen saturation less than      

85% or less than 90% for at least three minutes),       
coma/cerebrovascular accident/convulsion, peripheral 
neurological deficit, transfusion mismatch, suspected 
myocardial infarction/ischemia, cardiac arrest/death, 
anaphylaxis/anaphylactoid reaction/allergy, medication 
error, and equipment malfunction. The second part of 
the incident report contains space for description of 
critical incident addressing what, why, when, where, 
and how the incident happened(7).

When a critical incident occurred, a PAAd Thai 
form must be filled out by the attending anesthesia 
personnel and sent to the site manager within 24 hours. 
The site manager then reviews the form to complete 
both structured data and narrative parts. The monthly 
collection of critical incident reports and monthly 
statistics are then sent to the Data Management         
Center at the Faculty of Medicine, Chulalongkorn 
University, Bangkok, Thailand. The project manager 
(Charuluxananan S) reviews case record forms and 
sends the data to be entered via a double entry 
technique. Statistical Analysis was used with SPSS 
program version 22. Descriptive statistics were used 
when appropriate(7).

Results
The Data Management Center at the Faculty of 

Medicine, Chulalongkorn University sent the incident 
reports of critical events that occurred at the recovery 
room or PACU to a reviewer group comprising of         
three senior anesthesiologists. Discrepancies among 
the three reviewers were solved by discussion towards 
consensus. Among 228 incident reports, seven reports 
were excluded due to non-relevance to definitions of 
adverse events of interest and incidents not occurring 
in the recovery room. Therefore, there were 221 reports 
for analysis. Age distribution of patients experiencing 
critical incidents in the PACU are shown in Figure 1. 
The min, max, mean (standard deviation) of patient 

Figure 1. Methods of diagnosis of critical incidents in PACU                 
(n = 211).
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weight and height were 4, 170, 56.6 (22.3) kg and 45, 
187, 154.9 (22.5) cm, respectively. Details of patient 
demographic and administrative characteristics in       
the present study are shown in Table 1. Duration of 
anesthesia varied from 33 minutes to 9 hours. There 
were 41 incidents (19.4%), 124 incidents (58.8%), and 
37 incidents (17.5%) that occurred in patients receiving 
anesthesia and surgery with duration of less than one 
hour, one to three hours, and more than three hours, 
respectively. Types of surgery/sites of operation/
procedure and main anesthetic techniques among 221 
incident reports are shown in Table 2. Ten patients 

(4.8%) received combined general anesthesia and 
either epidural, peripheral nerve block, or others 
techniques. Two hundred six patients (97.6%) were 
monitored with non-invasive blood pressure monitor-
ing [NIBP], 28 patients (13.8%) with mean arterial 
pressure [MAP], 208 patients (98.6%) with pulse 
oximeter, 206 patients (97.6%) with electrocardiogram, 
165 patients (78.2%) with capnometer, 64 patients 
(30.3%) with end-tidal gas monitoring, and 14 patients 
(6.6%) with central venous pressure [CVP].

The results of adverse incidents in 221 critical 
incident reports reviewed by three senior anesthesio-
logists are shown in Table 3. These critical incidents were 
diagnosed by clinical skill and monitoring equipment 
in 190 (90.0%) and 157 (74.4%) patients, respectively. 
Seventy-nine cases (37.9%) were diagnosed earlier         
by clinical skill than by monitoring equipment and        
57 cases (27.0%) by clinical skill after monitoring 
equipment diagnosis. Diagnoses achieved by clinical 
skills alone was 54 incidents (25.5%) and by monitor-
ing equipment alone was 21 incidents (9.9%). The 
earliest monitoring equipment detection of adverse 
events were pulse oximeter in 139 incidents (65.9%) 
and electrocardiography in 11 incidents (5.0%).

Immediate (within 24 hours) and long-term 
outcomes (at 7-day) of critical incidents are shown             
in Table 4. Contributing factors, factors minimizing 
incident, and suggested corrective strategies are shown 
in Table 5.

One hundred seven (50.7%) and 106 (50.2%) cases 
of reintubation and oxygen desaturation, respectively 
were reported to the Data Management Center. Among 

Table 1. Demographic and administrative characteristics of  
critical incident reports that occurred in recovery rooms 
(n = 211)

n (%)

Gender

Male
Female

108 (51.2)
103 (48.8)

Type of hospitals

University hospital
Service-based hospitals

  97 (46.0)
114 (54.0)

ASA PS

I
II
III
IV
V

  23 (10.9)
  70 (33.2)
101 (47.9)

11 (5.2)
  1 (0.5)

Emergency   69 (32.7)

Inpatient 165 (78.2)

Ofϐicial hours 134 (63.5)

ASA PS = American Society of Anesthesiologists physical status

Table 2. Surgery sites of operations and main anesthetic techniques 
among 221 critical incidents

n (%)

Surgery or sites of operation

General
Orthopedic
Obstetric-gynecological
Urological
Neurological
Thoracic
Plastic
Otorhinolaryngological
Endoscopic
Cesarean delivery
Opthalmological
Vascular
Cardiac
Others

  67 (31.8)
  32 (15.2)

18 (8.6)
17 (8.1)
16 (7.6)
11 (5.2)
  9 (4.3)
  8 (3.8)
  6 (2.8)
  6 (2.8)
  5 (2.4)
  5 (2.4)
  4 (1.9)
  7 (3.3)

Main anesthetic techniques

 General anesthesia
 General total intravenous anesthesia
 Monitored anesthesia care
 Spinal anesthesia
 Caudal anesthesia

190 (90.2)
  5 (2.4)
  4 (1.9)
11 (5.2)
  1 (0.5)

Table 3. Critical incidents occurring in the recovery room or post 
anesthesia care unit (n = 211)

Critical incidents n (%)

Reintubation 107 (50.7)

Oxygen desaturation 106 (50.2)

Suspected emergence delirium 14 (6.6)

Anaphylaxis/anaphylactoid/allergy 12 (5.7)

Coma/CVA/convulsion 11 (5.2)

Cardiac arrest   4 (1.8)

Death   3 (1.4)

Suspected myocardiac infarction/ischemia   3 (1.4)

Suspected pulmonary embolism   3 (1.4)

Peripheral neurological deϐicit   2 (0.9)

Transfusion mismatch   2 (0.9)

Difϐicult intubation   1 (0.5)

Esophageal intubation   1 (0.5)

CVA = cerebrovascular accident
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106 cases of oxygen desaturation that occurred at the 
PACU, 35 patients (33.0%) developed desaturation 
immediately after arrival to the PACU. Demographic 
and perioperative characteristics are shown in Table 3. 
There was an incident that occurred during changing 

of endotracheal intubation in the PACU due to difficult 
intubation, a case of postoperative atelectasis by chest 
X-ray, a case of pneumothorax, and two cases of plural 
effusion after percutaneous nephrolithotomy [PCNL]. 
Incidents of oxygen desaturation necessitating re-
intubation occurred in 40 cases (37.7%). Characteristics 
of patients who experienced oxygen desaturation in 
the PACU are shown in Table 6. There was one case 
of desaturation with suspected pulmonary embolism and 
another two cases of pulmonary embolism diagnosed 
by echocardiography or other imaging techniques. Two 
cases had complete recovery and another became 
vegetative.

Three cases had cardiac arrest that occurred in the 
PACU. The first cardiac arrest case occurred before 
arrival at the PACU and was excluded. The other two 
cases were due to patient condition, emergency situation, 
and surgical causes such as surgical complication and 
7-hour operation duration. All cardiac arrest cases 

Table 5. Contributing factors, factors minimizing, incidents,          
and suggested corrective strategies among incidents 
occurring in the recovery room

n (%)

Contributing factors

Inappropriate decision making
Inadequate preanesthetic evaluation
Inexperience
Haste
Emergency condition
Communication problems
Inadequate knowledge
Inadequate space in ICU
Others (personnel, monitor, blood bank, etc.)

  89 (42.2)
  50 (23.7)
  45 (21.3)
  23 (10.1)

15 (7.1)
  9 (4.3)
  6 (2.8)
  8 (3.8)
12 (5.7)

Factors minimizing incidents

Vigilance
Having experience
Experienced assistant
Communication system
Consultation (Inter/intra department)
Improvement of training
Comply to guideline
Increase of monitoring equipment
Others (personnel, equipment)

132 (62.6)
106 (50.2)
  41 (19.4)

18 (8.5)
  9 (4.3)
  4 (1.9)
  4 (1.9)
  3 (1.4)
  4 (1.9)

Suggested corrective strategies

Quality assurance activity (M-M conference, etc.)
Continuing education & training
Improve supervision
Improve communication
Increase of manpower
Increase of monitoring equipment

119 (56.4)
  42 (19.9)
  39 (18.5)
  35 (16.6)

  7 (3.3)
  6 (2.8)

M-M = mortality and morbidity

Table 4. Immediate and long-term outcomes (7 days) after critical 
incident (n = 221)

n (%)

Immediate outcome (within 24 hours)

Unplanned ICU admission
Prolonged emergence
Minor physiological changes
Major physiological changes
Respiratory system
Cardiovascular system
Neurological system
Cardiac arrest
Death
Complete recovery

  45 (21.3)
  4 (1.9)
  7 (3.3)

152 (72.0)
132 (62.6)

  6 (2.8)
15 (7.1)
  5 (2.4)
  2 (0.9)

  86 (40.8)

Long-term outcome (at 7 days)

Prolonged ventilator support
Prolonged hospital stay
Vegetative state
Death
Complete recovery

  57 (27.0)
  23 (10.9)

  5 (2.4)
  4 (1.9)

  61 (28.9)

ICU = intensive care units
Data are not mutually exclusive

Table 6. Characteristics of patients experiencing oxygen de-
saturation in the PACU (n = 106)

n (%)

Age

>65 years
<10 years

  33 (31.1)
10 (9.4)

Underling disease/status

Cardiovascular disease
Respiratory disease
Chronic kidney disease
Clinical sepsis
Obese (BMI >35)

  8 (7.5)
  7 (6.6)
  5 (4.7)
  5 (4.7)
  6 (5.6)

Operation site of surgery

Upper abdomen
Thoracotomy
Intraoral surgery ENT
Neurosurgery
Endoscopy and bronchoscopy
Urological surgery

  11 (10.3)
  4 (3.8)
  9 (8.5)
  5 (4.7)
  7 (6.6)
  5 (4.7)

Duration of anesthesia

Duration >3 hours
Duration <1 hour
Training education

  21 (19.8)
  27 (25.5)

  8 (7.5)

Anesthesia related condition

Training of nurse anesthetist trainees   8 (7.5)

Suspected medication related

Opioids 
Midazolam
Nondepolarizing muscle relaxant
Incidents occurred after pain medication
Suspected volume overload

  21 (19.8)
  8 (7.5)
10 (9.4)
  7 (6.6)
  9 (8.5)

Clinical appearance when occurred

Upper airway obstruction
Hypoventilation

  32 (30.2)
  12 (11.3)

PACU = post anesthesia care unit; ENT = ear, nose, and throat



114 J Med Assoc Thai | Vol.101 | No.1 | 2018

lapsed into vegetative state on the seventh postoperative 
day.

Among 14 cases of suspected delirium diagnosed 
in the PACU, eight (57.1%), two (14.2%), and five 
(35.7%) cases were those aged over 65 years, younger 
than 10 years, and patients that received midazolam, 
respectively. Eight cases (57.1%) were considered as 
spontaneous occurrence, seven cases (50%) may have 
resulted from inadequate pain management, three cases 
(21.4%) were related to surgical duration of more        
than three hours, and 10 cases (71.4%) had complete 
recovery after treatment. There were 11 relevant incident 
reports of anaphylaxis/anaphylactoid reaction/allergic 
reaction occurring in the recovery room. One patient 
developed anaphylaxis after cefazolin intravenous 
injection with skin, cardiovascular and respiratory 
symptoms. Another developed skin lesions and 
hypotension. Both patients recovered after treatment 
with adrenaline. Among 11 critical incidents, nine 
(81.8%), three (27.3%), and one (9.4%) developed skin 
reaction, cardiovascular, and respiratory manifestation, 
respectively. Allergic reactions in nine patients were 
mild. Anesthesia personnel treated these reactions with 
adrenaline, chlorpheniramine, and dexamethasone in 
two (18.1%), seven (63.6%), and four (36.3%) cases, 
respectively. Agents or possible causative agents 
considered by reviewers were blood and blood  
products such as packed red cells or fresh frozen 
plasma, antibiotics such as cefazolin, cloxacillin, bone 
cement or methyl methacrylate, and unknown in six 
(54.5%), three (27.3%), one (9.4%), and one (9.4%) 
case, respectively. All incidents were considered as 
spontaneous or inevitable occurrence and had complete 
recovery after treatment. None of the patients had 
history of allergy to any medication.

Three cases developed myocardial ischemia in the 
PACU. They were diagnosed by electrocardiography 
and confirmed by laboratory test or coronary 
angiography. Among three cases, two (66.6%) were 
patients over 75 years with underlining conditions        
such as history of coronary heart disease and were 
considered as anesthesia related events such as 
inadequate fluid or blood replacement or inappropriate 
airway management. After diagnosis and treatment,  
all patient condition recovered within one week.

Reviewers analyzed the data collection forms 
provided by attending personnel and site manager of 
each hospital and considered adverse events related       
to patient, surgical, anesthetic, human, and system 
factors in 140 incidents (63.3%), 61 incidents (27.6%), 
147 incidents (66.5%), and 18 incidents (8.1%), 

respectively. One hundred three incidents (48.8%) were 
considered as human factors while 95 incidents 42.9%), 
five incidents (2.2%), and three (1.3%) incidents      
were judged as knowledge-based, rule-based, and skill-
based error, respectively. Ninety cases (40.7%) were 
considered as spontaneous or inevitable occurrences, 
while 40 cases (18.0%) were judged as preventable. 
Two incidents (0.9%) were considered as surgical 
safety, where checklists may help prevent those 
incidents. 

Discussion
The PAAd Thai study group decided to analyze 

critical incidents in the first 2,000 incidents reported 
to the Data Management Center. The multicentered 
incident monitoring method might overcome 
institutional variations. Two hundred eleven incident 
reports (10.5%) occurred in the recovery room, which 
was the second common frequent adverse event to 
occur after those that happened in the operating 
theater(8). The high incidence rate was in accordance 
to the previous Thai Anesthesia Incident Monitoring 
Study [Thai AIMS] in 2007(6), but a 6% higher 
proportion was reported in the Australian Incident 
Monitoring Study(9). Insight into the etiology of these 
adverse events might help develop strategies to      
reduce these incidents in this vulnerable area. The       
age distribution of patients who experienced critical 
incidents in the PACU also revealed the increasing 
proportion of elderly patients, which was similar to 
other studies(10,11). The difference in the present study 
was that the proportion of patients under 10 years of 
age was only 8%, which was less than the proportion 
of those among overall perioperative incidents in the 
PAAd Thai database(8). The possible explanation is   
that pediatric patients pose high risk during anesthesia 
particularly in the induction and emergence phases. 
More than half of patients who developed incidents 
were in American Society of Anesthesiologist [ASA] 
physical status of III and IV. However, critical incidents 
occurred among all ASA physical status classifications. 
Two-thirds of incidents occurred in emergency 
condition. In the present study, a majority of incidents 
involved the respiratory system, particularly oxygen 
desaturation and reintubation. In a closed claim 
analysis, 7% of closed claims relates to incident 
occurring in the PACU, of which, 58% arose from 
respiratory incidents(12). This suggested that adverse 
events may develop into legal incidents associated      
with mortality or morbidity. The finding was also in 
accordance with 90% of incidents occurring in patients 
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receiving general anesthesia while a minority received 
spinal anesthesia and other techniques(12). The mode  
of specialties where a critical incident occurred were 
general, orthopedic, obstetric-gynecological, urological, 
and thoracic surgeries, which was similar to that of 
incidents occurred in perioperative periods(8). Clinical 
skill and monitoring-only, could not detect the critical 
incident of 9.9% and 25.5%,  showing that human and 
monitoring equipment had their own limitations in       
the detection of incidents. The present study also 
revealed a higher rate of capnometry use during  
general anesthesia than previous data(3,5,8). Therefore, 
mandatory use of capnometry should be encouraged 
in the RCAT’s guidelines.

Respiratory adverse events are among the most 
common critical incidents occurring in the PACU. 
Eighty-one percent of incidents were either oxygen 
desaturation or reintubation or both. The incidence of 
postoperative respiratory adverse events varied from 
5% to 80%, which were different among patient 
populations or definition(13). Among 106 incidents           
of oxygen desaturation, 35 incidents (33.0%) were 
detected early at arrival of PACU, which suggested 
direct or indirect anesthetic related complications 
despite the possibility of multifactorial factors leading 
to complications. However, this proportion is less than 
55% of desaturation detected on arrival of the PACU 
in previous study(14) but comparable to several other 
studies(15-17). The present study revealed multiple 
potential factors that may lead to oxygen desaturation 
such as patient age more than 65 years (31.1%), 
duration of anesthesia and surgery of more than          
three hours (19.8%), and duration of surgery of less 
than one hour (25.5%). Other common factors were 
upper airway obstruction (30.2%) and hypoventilation 
(11.3%). Anesthetic factors related to incidents were 
opioids (19.8%), midazolam (9.8%), and training              
of nurse anesthetists (2.5%). Moreover, oxygen 
desaturation occurred after pain medication in seven 
cases (6.6%). These were similar to previous studies 
where residual neuromuscular blockage(18), anesthetic 
agents(16), and age were risk factors(16). Recently, a 
prospective multicenter study provided predictors of 
postoperative pulmonary complications such as age 
more than 80 years, upper abdominal surgery, 
intrathoracic incision, duration of surgery more            
than two hours, and emergency condition(19), which 
supports the present study. Reintubation in the PACU 
also shared half of patients affected with critical 
incidents while some of which also developed oxygen 
desaturation. Recently, there was a cohort that revealed 

the risk factors that lead to reintubation in recovery 
room such as age less than one-year, chronic pulmonary 
disease, emergency condition, operative time, airway 
surgery, thoracic surgery, and the use neuromuscular 
blocking agent(20).

Postanesthetic emergence agitation or suspected 
delirium after anesthesia was not common in the present 
study, which was similar to 5% in two prospective 
studies(21,22). The incidents occurred in patients with 
some specific characteristics such as age more than         
65 years, receiving midazolam, inadequate pain 
management, and more than three hours duration of 
anesthesia, which was in accordance to the Kim et al 
study(23). Anaphylaxis or anaphylactoid reaction was 
rare and had complete recovery after treatment with 
adrenaline. Other allergic reactions that occurred in  
the PACU were mild. The possible causative agents 
were blood, blood products, opioids, and antibiotics 
despite no history of allergy in all cases.

There were also few serious complications that 
occurred in the PACU such as two comas, two cerebro-
vascular accidents, two convulsions, two pulmonary 
embolisms, and nine cardiac arrests. The possible 
explanations were that physicians are more likely to 
treat diseases in an aging population and in more 
advanced surgeries(24). One-tenth of critically ill patients 
in Europe could not be admitted to the intensive care 
unit because of bed shortages, making the PACU a 
suitable alternative choice(25). These incidents will be 
presented in subsequent studies.

Among immediate outcomes within 24 hours after 
incidents, one-fifth had unplanned ICU admission, 
two-thirds had respiratory system complications such 
as hypoxemia, and pulmonary edema, and two-fifths 
had complete recovery. Four cases developed cardiac 
arrest and two cases died within 24 hours. One-fourth 
and one-tenth of the incidents needed prolonged 
ventilatory support and longer hospital stay within 
seven days. Therefore, incident prevention and 
minimization are very crucial.

As for model of adverse events that occurred in 
the PACU, contributing factors were inappropriate 
decision making, inadequate preanesthetic evaluation, 
and inexperience. Interestingly, haste was considered 
as contributor in 10% of cases. Factors minimizing 
incidents were vigilance, having experience, experienced 
assistant, and communication system. Suggested 
corrective strategies for the PACU incidents were 
quality assurance activities, education and training, 
improvement of supervision, and communication. 
Handoffs from the operating theater to the PACU are 
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an important process and structured checklists were 
suggested(27). A recent systemic review suggested 
several recommendations such as complete urgent 
clinical tasks before handoffs, all team members being 
present, and more training in team communication(28).

Conclusion
Critical incidents that occur in the PACU was the 

second most common after intraoperative incidents. 
Most were respiratory system complication such as 
oxygen desaturation and reintubation. Serious com-
plications such as central nervous system incidents, 
myocardial ischemia or infarction, pulmonary embolism, 
and cardiac arrest were rare but could lead to harmful 
outcomes. Contributing factors were inappropriate 
decision making, inadequate preanesthetic evaluation, 
and inexperience. Factors minimizing incidents            
were vigilance, having experience, and experienced 
assistant. Suggested corrective strategies for PACU 
incidents were quality assurance activities, training, 
and improvement of supervision, and communication. 
Further study regarding the handoffs process, especially 
the use of checklists is suggested.

What is already known on this topic?
General anesthesia together with mechanical 

ventilation impair pulmonary function and may lead 
to detrimental outcomes in the postanesthetic period. 
Respiratory complications such as oxygen desaturation 
and reintubation are most common complications in 
the PACU. Some incidents may be preventable.

What this study adds?
The PACU is important location in the field                

of perioperative medicine. Serious complications          
such as cerebrovascular accidents, coma, convulsion, 
pulmonary embolism, myocardial ischemia/infarction 
are infrequent but might lead to fatality. Haste was 
considered to be a contributing factor. In Thailand, 
improvement of supervision of junior personnel, and 
improvement of communication is crucial.
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อุบัติการณที่เกิดในหองพักฟนจากฐานขอมูล 2,000 รายงานแรก: การศึกษาภาวะแทรกซอนของผูปวยที่ไดรับยาระงับ
ความรูสึกและผาตัดในประเทศไทย (PAAd Thai Study)

โอภาส ภชุสิสะ, ปน ศรปีระจติตชิยั, สมรัตน จารุลกัษณานนัท, สมชาย เวยีงธรีวฒัน, ประภา รตันไชย, อมัพวนั ตนัหยง, สมชาย เอกปรชัญากุล, 
ขวัญกมล บุญศรารักษพงศ, พิมพวรรณ สุขปลั่ง, พงศพัฒน สัตโยภาส

ภมูหิลงั: ราชวทิยาลยัวสิญัญแีพทยแหงประเทศไทยใหการสนบัสนนุโครงการวจิยั ภาวะแทรกซอนทีเ่กีย่วของทางศลัยกรรม และวสิญัญีวทิยา
ในประเทศไทย เพื่อศึกษาอุบัติการณและแบบจําลองการเกิดภาวะแทรกซอนเพื่อหามาตรการปองกัน

วัตถุประสงค: เพื่อการศึกษาอุบัติการณที่เกิดในหองพักฟน
วัสดุและวิธีการ: บุคลากรวิสัญญีผูใหยาระงับความรูสึกหรือวิสัญญีแพทย ผูใหยาระงับความรูสึกในแตละโรงพยาบาลจาก 22 โรงพยาบาล 
ในประเทศไทยเปนผูกรอกแบบฟอรมรายงานอุบัติการณ และรวบรวมพรอมสถิติรายเดือน โดยมีวิสัญญีแพทยอาวุโส 3 คน ทําการทบทวน
และพิจารณารวมกัน ในกรณีที่มีขอขัดแยงจะมีการอภิปรายจนไดขอสรุป นําเสนอโดยใชสถิติเชิงพรรณนา

ผลการศึกษา: ในจํานวนผูปวยท่ีไดยาระงับความรูสกึทัง้หมด 333,219 ราย มรีายงานอุบตักิารณภาวะแทรกซอนท่ีหองพักฟน 221 รายงาน 
(รอยละ 10.5 ของ 2206 รายงาน) ภาวะแทรกซอนท่ีพบบอย ไดแก ภาวะแทรกซอนทางระบบทางเดินหายใจ (รอยละ 80) ไดแก การใส
ทอชวยหายใจซ้ําหลังถอดทอหายใจ (รอยละ 50.7) ภาวะระดับความอิ่มตัวของออกซิเจนตํ่า (รอยละ 50.2) ภาวะสับสนวุนวายหลังการให
ยาระงับความรูสึก (รอยละ 6.6) ภาวะอนาไฟแลกซิสหรือภาวะแพ (รอยละ 5.7) ผูปวยหัวใจหยุดเตน 4 ราย และเสียชีวิตภายใน 24 ชั่วโมง 
2 ราย รอยละ 40 ของผูปวยในรายงานอุบัติการณกลับมาเปนปกติภายใน 24 ชั่วโมง ขณะที่อีกรอยละ 28.9 กลับมาเปนปกติภายใน 7 วัน

สรุป: อุบัติการณที่เกิดข้ึน สําหรับการเกิดภาวะแทรกซอนที่หองพักฟนเปนอุบัติการณที่อาจปองกันไดหนึ่งในหาของอุบัติการณ ปจจัยนํา 
ไดแก การตัดสินใจไมเหมาะสม การประเมินผูปวยกอนใหยาระงับความรูสึกยังไมเพียงพอ ขาดประสบการณ ปจจัยลดอุบัติการณ ไดแก 
ความรอบคอบระแวดระวัง การมีประสบการณ กลยุทธในการปองกันอุบัติการณ ไดแก กิจกรรมพัฒนาคุณภาพ การฝกอบรมเพิ่มเติม การ
ปรับปรุงการควบคุม และเปนท่ีปรึกษา ตลอดจนการปรับปรุงการติดตอสื่อสาร การศึกษานี้เสนอแนะใหพัฒนาระบบการสงตอขอมูล โดย
เฉพาะอยางยิ่งการใช checklist ซึ่งควรทําการศึกษาและประเมินตอไป


