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Objective: To identify the incidence of common anesthetic complications in 2003 at Srinagarind Hospital,
Faculty of Medicine, Khon Kaen University, Thailand and find the strategies for prevention.

Material and Method: The study was part of a multi-center study conducted by the Thai Royal College of
Anesthesiologists to survey anesthetic related complications in Thailand in 2003. The authors collected
data from all the cases receiving anesthesia service at Srinagarind Hospital between January 1 and December
31, 2003, to report the incidence of common anesthetic complications and to assess the need to improve the
quality of service. This was a prospective, descriptive study. When any anesthetic complications occurred,
they were reported by anesthesia personnel and anesthesiologists. The reporting forms comprised four
categories of complications, viz.: respiratory, cardiovascular, neurological and others. Each category of
complications has a guidebook for reference in order to correctly fill out the form. All the forms were verified
by the principal author then included in the present study.

Results: A total of 10 607 patients were included and among these 268 incidents were recorded. The common
incidents per 10 000 were desaturation (95.22), cardiac arrest (44.31), re-intubation (29.23), equipment
failure (19.80) and difficult intubation (18.86). Main contributing factors were insufficient knowledge and
inappropriate decisions. Suggested corrective strategies included quality assurance activities, additional
training and improved supervision.

Conclusion: Despite practical prevention guidelines being in place, the most common anesthesia incident at
Srinagarind Hospital was respiratory incident. Continuing quality improvement is needed.
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Anesthetic complications can occur anytime
during the perioperative period. Some complications
are fatal, some are harmless. Each hospital has different
anesthetic outcomes, i.e. rates of major events and
death 3. Anesthetic complications vary in each
hospital depending on anesthesia standards, and the
type of surgery and personnel. As a tertiary centre,
Srinagarind Hospital has more severe patients and
more anesthetic complications. However, with more
well-trained staff, trainees and modern equipments,
complications can be mitigated. The authors, therefore,
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surveyed the incidence of complications to identify
the risk factors of major complications at Srinagarind
Hospital.

Objective

To identify the incidence of common anes-
thetic complications in 2003 at Srinagarind Hospital,
Faculty of Medicine, Khon Kaen University and find
strategies for prevention.

Material and Method

The study was part of a multi-center study
conducted by the Royal College of Anesthesiologists
of Thailand aimed at the surveillance of anesthetic
related complications in Thailand in 2003. The study
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included data collection from large hospitals and
Faculties of Medicine in Thailand.

The Ethics Committee of Khon Kaen Univer-
sity approved the research proposal. The authors
collected data on all of the cases receiving anesthesia
service at Srinagarind Hospital between January 1 and
December 31, 2003, and calculated the incidence of
common complications and probable means to improve
the quality of service. The study was both prospective
and descriptive. Whenever complications occurred,
they were reported by the anesthesia personnel and
the in-charge anesthesiologist. The complication
report comprised four categories according to the
organ system:

1. Respiratory (pulmonary aspiration, esophageal
intubation, oxygen desaturation, difficult intubation
and re-intubation);

2. Cardiovascular (cardiac arrest, myocardial
ischemia/infarction and deathrelated to anesthesia);

3. Neurological (awareness, coma and nerve
injury); and,

4. Others (drug error, transfusion mismatch,
personnel hazard, equipment failure, anaphylaxis, total
spinal block and malignant hyperthermia).

Each category of complication had a guide-
book to help fill-in the form. All the forms would be
checked and verified by the principal author then
included in the study.

Statistical analysis
STATA 6.0 (Stata Corporation, College

Table 1.

Incidence of anesthetic complications

Station, TX, USA) was used to calculate the frequency
and 95% Cls of incidence.

Results

The most frequent anesthetic complication
(Table 1) was desaturation at an incidence of 95.22:
10000, occurring mostly during induction and intuba-
tion. The authors defined desaturation as a SpO, of
< 85% or < 90% more than 3 minutes.

The incidence of cardiac arrest was 44.31:
10000. Nearly two-thirds (64%) of cardiac arrests were
found in cardiovascular and thoracic surgery; one-
half of which were during the postoperative period.

The incidence of re-intubation was 29.23:
10000. It was more common in pediatric, neurological
surgery and in those with a high ASA physical status
and related to incorrect evaluation before extubation.

Equipment failure incidence was 19.80:10000.
The most common cause was human error, such as
drug complications.

Difficult airway incidence was 18.86:10000.
Problems were more common in plastic and pediatric
surgeries - although none of them had any major
complications.

Drug error incidence was 12.26:10000 and was
more common in pediatric surgery (not emergency
surgery). The most common cause was human error
but all of the cases experienced complete recovery.

The incidence of awareness was 9.43:10000,
which was more common in cardiovascular surgery
and those patients with a high ASA physical status.

Total 10 607 cases

Number of incidents

Incidence per 10 000 (95%Cl)

Desaturation 101
Cardiac arrest 47
Re-intubation 31
Equipment failure 21
Difficult intubation 20
Drug error 13
Awareness 10
Pulmonary aspiration 7

Esophageal intubation

Coma

Myocardial infarction/ischemia
Nerve injury

Transfusion mismatch
Anaphylactic reaction
Personnel hazards

Total spinal block

Malignant hyperthermia

OO FRFRFEFPNNDOO O

95.22
44.31
29.23
19.80

(77.62, 115.58)
(32.58, 58.88)
(19.87, 41.46)
(12.26, 30.45)
18.86 (11.52, 29.11)
12.26 (6.53, 20.95)
943 (4.52, 17.33)
6.60 (2.65, 13.59)
566 (2.08, 12.31)
471 (1.53, 11.00)
1.89 (0.23, 6.81)
1.89 (0.23, 6.81)
0.94 (0.02, 5.25)
0.94 (0.02, 5.25)
0.94 (0.02, 5.25)
0.00 (0, 3.48)

0.00 (0, 3.48)
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Table 3.

Incidence of cardiovascular complications related to sex, age, ASA physical status, type of surgery, type of operation

and place
Numbers of cases Death Cardiac arrest Myocardial ischemia
Cases Per 10000 Cases Per 10000 Cases Per 10000
Total number of cases 10607 37 34.90 47 44.31 2 1.88
Sex
Male 5141 24 46.68 29 56.41 1 1.95
Female 5466 13 23.70 18 32.93 1 1.83
Aged
0-1 month 147 4 272.11 4 272.11 0 0.00
1-12 month 338 8 236.69 9 266.27 0 0.00
1-12 years 1245 2 16.06 2 16.06 0 0.00
12-65 years 7628 19 24.91 27 35.40 0 0.00
> 65 years 1249 4 32.03 5 40.03 2 16.01
ASA physical status*
| 4827 0 0.00 1 2.07 0 0.00
11 4289 4 9.33 10 23.31 2 4.66
11 1183 15 126.80 16 135.25 0 0.00
v 240 9 3.75 11 458.33 0 0.00
\Y 62 9 1451.61 9 1451.61 0 0.00
VI 6 0 0.00 0 0.00 0 0.00
Type of surgery
Elective 8417 9 1.92 16 19.01 2 2.38
Emergency 2190 28 127.85 31 141.55 0 0.00
Type of operation
General surgery 2751 6 21.81 8 29.08 2 7.27
Cardiovascular surgery 1016 25 246.06 30 295.28 0 0.00
Plastic surgery 535 0 0.00 0 0.00 0 0.00
Pediatric surgery 292 0 0.00 1 34.25 0 0.00
Neurosurgery 477 3 62.89 3 62.89 0 0.00
Orthopedic surgery 1897 0 0.00 1 5.27 0 0.00
Ob-Gyn surgery 1786 1 5.33 2 10.66 0 0.00
Ear nose throat surgery 1265 2 15.81 2 15.81 0 0.00
Eye surgery 282 0 0.00 0 0.00 0 0.00
Radiological intervention 34 0 0.00 0 0.00 0 0.00
Medical intervention 55 0 0.00 0 0.00 0 0.00
Psychiatrically intervention 73 0 0.00 0 0.00 0 0.00
Dentistry surgery 79 0 0.00 0 0.00 0 0.00
Pediatric intervention 65 0 0.00 0 0.00 0 0.00
Period
Perioperative 10607 13 12.26 23 21.68 1 0.94
Postoperative (PACU) 6436 0 0.00 0 0.00 1 1.55
Postoperative(24 hrs) 10607 24 22.63 24 22.63 0 0.00

The other less common complications were
pulmonary aspiration (6.60:10000), esophageal intu-
bation (5.66:10000), coma (4.71:10000), myocardial
infarction/ischemia (1.89:10000), transfusion mis-
match, anaphylactic reaction and personnel hazards
(0.94:10000). Neither total spinal block nor malignant
hyperthermia was found.

The most common contributing factor
(Table 7) was insufficient knowledge (23.32%). The
second-most common contributing factor was ‘inap-
propriate decision’ (16.11%). Factors that minimized
incidence were experience (23.32%), cautiousness
(26.76%) and skilled assistant (15.10%) (Table 8).
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The result of anesthetic complications was
complete recovery in most of the patients because of
early detection and management. Suggested strategies
by the site manager to decrease the incidence were
experience (29.83%), cautiousness (26.76%), quality
assurance (27.39%) and additional training (20.71%).

Discussion

Respiratory incidents were the most common
anesthetic complications (as in the present report)®;
the main incidents being airway and difficult/failed
intubation resulting in desaturation®?, This type of
incident was common in pediatric surgery, those with
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Table 4.

Incidence of neurological complications related to sex, age, ASA physical status, type of surgery, type of operation

and place
Numbers of cases Awareness Coma Nerve injury
Cases Per 10000 Cases Per 10000 Cases Per 10000
Total number of cases 10607 10 9.43 5 4.71 2 1.89
Sex
Male 5141 5 9.73 4 7.78 2 3.89
Female 5466 5 9.15 1 1.83 0 0.00
Aged
0-1 month 147 0 0.00 0 0.00 0 0.00
1-12 month 338 0 0.00 0 0.00 0 0.00
1-12 years 1245 0 0.00 0 0.00 0 0.00
12-65 years 7628 10 131.10 4 52.44 2 26.22
> 65 years 1249 0 0.00 1 8.01 0 0.00
ASA physical status
| 4827 2 4.14 0 0.00 2 4.14
1 4289 5 11.66 3 6.99 0 0.00
11 1183 3 25.36 2 16.91 0 0.00
v 240 0 0.00 0 0.00 0 0.00
\ 62 0 0.00 0 0.00 0 0.00
VI 6 0 0.00 0 0.00 0 0.00
Type of surgery
Elective 8417 8 9.50 4 4.75 0 0.00
Emergency 2190 2 9.13 1 4.57 2 9.13
Type of surgery
General 2751 2 7.27 1 3.63 0 0.00
Cardiovascular 1016 6 59.05 2 19.68 0 0.00
Plastic 535 0 0.00 0 0.00 0 0.00
Pediatric 292 0 0.00 1 34.25 0 0.00
Neuro 477 1 20.96 0 0.00 0 0.00
Orthopedic 1897 0 0.00 0 0.00 2 10.54
OB Gyn 1786 1 5.33 1 5.33 0 0.00
Ear nose throat 1265 0 0.00 0 0.00 0 0.00
Eye 282 0 0.00 0 0.00 0 0.00
Radiological 34 0 0.00 0 0.00 0 0.00
Medical intervention 55 0 0.00 0 0.00 0 0.00
Psychiatrically intervention 73 0 0.00 0 0.00 0 0.00
Dentistry 79 0 0.00 0 0.00 0 0.00
Pediatric intervention 65 0 0.00 0 0.00 0 0.00
Period
Perioperative 10607 0 0.00 1 0.94 0 0.00
Postoperative (PACU) 6436 0 0.00 1 1.55 0 0.00
Postoperative (24 hr) 10607 10 9.43 3 2.83 2 1.89

a high ASA physical status, emergency conditions,
and the perioperative period, especially during
induction of anesthesia. Forrest et al reported that
they were more common in patients (especially males)
with history of cardiac failure, myocardial ischemia
or chronic obstructive pulmonary disease, obesity,
smoking, high ASA physical status, abdominal
surgery®9,

Cardiac arrest incidence was 44.31:10000 in
the present report, while in other reports it was between
8.2:10000 and 17:1000019, Forrest et al reported that
events were more common in patients with a history
of ventricular arrhythmia, hypertension, cardiac failure,

J Med Assoc Thai Vol. 88 No.5 2005

myocardial ischemia, old age, cardiovascular and
thoracic surgery®.

Equipment failure complication should
be preventable. Madzimbamuto et al reported an
incidence of 21.88:10000: including events in elective
surgery (i.e. not in emergency) and in the perioperative
period®Y. In some reports, human error was a factor
in between 50 and 80 percent of incidents®!12,
Inadequate checking of equipment as a frequent
associated factor was reported by Short et al about
incidents of airway, breathing systems, and drug
administration, with inadequate checking of equip-
ment®2,

617



00°0 0 000 0 00°0 0 000 0 000 0 £090T  (4y ¥2) 8Anesadoisod
000 0 000 0 000 0 65T 1 000 0 9ev9  (NOVd) 8AneIadolsod
¥6°0 T ¥6°0 T ¥6°0 T T€'TT A 0867 T¢ 10907 annesadoliad
pouiad
000 0 000 0 000 0 000 0 000 0 <99 uoljusAJslul dlnelpad
000 0 000 0 000 0 000 0 000 0 6L Ansnuaq
000 0 000 0 000 0 000 0 000 0 €L uonuaAIaUl oLIBIYOAS
000 0 000 0 000 0 000 0 000 0 1] uoluaAJalul [edIpaN
000 0 000 0 000 0 000 0 000 0 149 uonuaAlalul a1bojoipey
000 0 000 0 000 0 9¥'G€ T ¢6°0L 4 8¢ ELE|
000 0 000 0 000 0 06°L T ¢9'TE 14 G9¢T Jeoly} ssou Je3q
€€'9 T 000 0 000 0 €e'g T 66°'ST € 98.1 uk9-9o0
000 0 000 0 000 0 7507 4 50T 4 1681 oIpadoyuo
000 0 96°0¢ T 000 0 000 0 96°0¢ T LY 0InsN
000 0 000 0 000 0 G¢'ve T 000 0 ¢6¢ Jlelpad
000 0 000 0 000 0 89'8T T 69'8T T GES anse|d
000 0 000 0 000 0 8967 4 €9°6¢ € 9T0T Je|naseAolpred
000 0 000 0 €9°¢ T 1A 14 8T'8T S T18.¢ |elsusn
A1abins Jo adAL
000 0 000 0 000 0 €T'6 T 000 0 06T¢ Kousbiaw3
6T'T T 6T'T T 6T'T T 9¢'vT A 6856 T¢ LT¥8 8A1109|3
A1abins Jo adAL
000 0 000 0 000 0 000 0 000 0 9 IN
000 0 000 0 000 0 000 0 000 0 29 A
000 0 000 0 000 0 000 0 000 0 ove A\l
000 0 000 0 000 0 000 0 1697 4 €811 11
000 0 €e'¢ T €€'¢C T 66°€T 9 T€°0¢€ €T 68¢Y 1
000 0 000 0 000 0 0S'vT L €V'¢T 9 128V |
sners [eai1sAyd vsSy
000 0 000 0 T0°'8 T 000 0 €0°¢e 14 6v¢T sieak §9 <
000 0 000 0 000 0 18°L 9 v0'LT €T 8¢9. sieak Go-ZT
000 0 000 0 000 0 9T 0¥ S 0T'v¢ € Svcl sieak 21-1
000 0 6G°6¢ T 000 0 6G°6¢ T 000 0 8E€ yiuow ¢T1-T
000 0 000 0 000 0 €089 T €089 T A yuow T-0
paby
000 0 €8'T T 000 0 ST'6 S 6¢'8T 0T 99YS 8jewsd
000 0 000 0 S6'T T 9G°'GT 8 0v'1¢ T 18 3leN
X3S
000 T ¥6°0 T 76°0 T 9¢'¢T €T 0867 T¢ L0907 S9SeJ JO Jsquinu [eloL
0000T J8d Sese) 0000T J8d sese) 0000T J8d Sese) 0000T J8d Sese) 0000T J8d Sese) sased Jo
SpJezey |auuoslad uonoeas anoejAydeuy yojewsiw uoisnjsuel] 1048 BnuQ@ ainjie) wawdinbg slaquinN

aoe|d pue uonelado jo adAl ‘A1ebins Jo adA) ‘sniels [ealsAyd Sy ‘abe ‘xas 01 palejal suolledljdwod Jsylo JO 8JUspIou| G a|geL

J Med Assoc Thai Vol. 88 No.5 2005

618



00°00T
680
LSS
T0'9
vZ9
9v'9
ET’L
0967
T.°0C
6€L¢

lelol
WalsAs [eliagal pooo
011981409 Elep SS07
Jamoduew aJIoN
uoledIUNWWOd paroldw|
aoueusjurew juawdinb3g
sauljapinb Buisn adnoeld
uoisiniadns panoidu|
Bulures jeuonippy
AlAnoe aoueinsse Aljend

00°00T
ve'T
6v'¢C
89°¢
6’y
0S'S
69°S
69'S
0T'sT
91°9¢
€8'6¢

lelol
1s84 0} |auuosiad arenbapy
juswanoidwi Bulures
uoleNSU0D

aoueusiurew juawdinb3gy
uo1BIIUNWWOD PO0D
dn-x2ays juswdinb3g
juswdinba arenbapy
weIsIsse paj[Is

uonne)

aoualadxa pooo

(%) uonuodoid

salbalel1s an10a1109 palsabbng

(%) uonuodoud

aouaploul Buiziwiuiw siooe4

00°00T
¥Z'0
870
88'¢C
LL'S
LT'8
19'6
0T'0T
¢80T
0S¢t
1797
¢eee

|eioL

|auuosiad pajsun
JuswWuoJIAUS pue ade|d Jeljiweiun
wajqosd uonesuNWWod
juawdinbas ybnous oN
a1seH

aoualiadxau|

wawdinba jusionyseu|
uonjesedaid juaied Jood
uonipuod Aouasbiawg
juawbpnl 1004
abpajmouy| 1ualolsnsu|

salbalelis anl0a1109 paisabbng g a|qel

aousploul Buiziwiuiw sioeq ‘g ajgqel

(%) uonuodoid

10198} Bunngriuo)d

si010e) Bunnguiuod ‘2 ajgel

12 €T 0T g Ly z 0¢ L 10T 1€ 9 (u) JsquinN
00T 19'99 00T or 18'6 0S 06 SYTL 10'8L 00 00T A1an02a4 8191dwio)
0 €eeT 0 0 000 0 0 000 880 002 0 Anpigiow sisyi0
0 199 0 0 66'Z. 0 0 000 6T G 0 yrea@
0 000 0 0 000 0 0 000 000 00 0 yreap uleig
0 000 0 09 000 0 0 000 880 Sz 0 Aungesia
0 000 0 0 000 0 0 000 880 Sz 0 ewinel) 91ydAsd
0 000 0 0 9.'TT 0S 0 000 8e'y G'/T 0 uoissiwpe NJ| pauuejdun
0 €eeT 0 0 88'S 0 0T 1682 9T'ET 062 0 1uane Jale Aeis |endsoH

(%) ainjrey (%) (%) (%) (%) 1sa11e (%) erwaydst (%) uonegniul (%) uonesdse (%) (%) (%) uonegmui

juswdinb3 Joule Bnig sSeuasemy BWOD  JRIpIRD [eIpJed0AN 1noua Aleuow|nd  uoljelniesa@ uoneqgniuiay  |eabeydos3

(u) aouapiou|

awooIno wisl-fuoT

uonesldwod Jsije awoono wisl-6uo "9 8|gel

619

J Med Assoc Thai Vol. 88 No.5 2005



Difficult airway incidence was 18.86:10000.
Webb et al reported an incidence of between 13:10000
and 15:10000®). The most important point was to iden-
tify the patients at risk and the plans for management
of adifficult airway.

Arbous et al reported the incidence of death
related to anesthesia in the 24-hour postoperative
ranged between 1.4:10000 and 8.8:10000. Most cases
were associated with cardiovascular involvement®®.
In the present study, the incidence was 34.88:10000
but the absolute association with anesthesia or surgery
could not be concluded.

Pediatric anesthesia had more incidence than
any other type. Most incidents happened in healthy
children scheduled for elective surgery. But critical
incidents in infants under 1 year of age occurred
four times more frequently than in older children®®.
Sinclair et al reported obstetric anesthesia was over-
represented with respect to accidental dural puncture,
post-dural puncture headache, failed intubation in
emergency situations and the incidence of certain
types of “wrong drug” error®. However, the present
survey did not show the same increased trend.

Kluger et al reported that the most common
presenting problems in the recovery room are related
to respiratory/airway issues, cardiovascular problems
and drug errors as did the authors®®. In some reports,
one-half of the incidents were detected by anesthe-
tists and one-third by monitoring equipment®?,

The most common contributing factor was
insufficient knowledge. This is not uncommon in medi-
cal schools; therefore, practice guidelines are in place
to guide the practice of less experienced personnel.
Guidelines would be useful for this category as well.
In other reports, contributing factors included errors
in judgment, communication failure and inadequate
pre-operative preparation®®, inadequate supervision
of juniors, stress, poor morale, drug shortages, poor
equipment and electrical power failure®?,

Comparable to other reports, most of the
incidents were considered preventable®®®), The use
of pulse oximetry and/or capnography could have
prevented 18% of all complications apart from dental
injuries®®. More sophisticated risk assessments had
so far failed to more accurately predict than the well-
established ASA grading system®, The discovery of
common incidents can be used to identify risk factors
and minimize repetition of such incidents®.

Human error was a major cause of complica-
tions and was identified as the main factor contributing
to the occurrence of adverse incidents®. Human error
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contributed to more than one-half of the incidents in
some reports®182Y); therefore, human error could not
be prevented simply by increased reporting without
improvements to the reporting system®,

However, reporting is a main factor in study-
ing incidence. Common concerns with the system
included a need to simplify the reporting process and
to ensure that information is managed to provide a
useful outcome®. Physician self-reporting is the most
reliable method®?2, As in the present study, reporting
was the main mechanism to validate incidence. The
authors’ self report form may have less compliance
and be more complicated. In order to improve
compliance, the incident report forms should be made
available on each anesthesia machine and the staff
should be made more aware of the fact that reportable
incidents are not limited to events which harm the
patient, but include events which might affect patient
safety in any way@. Compliance was high with more
serious events and poor in the case of common events,
or when successful recovery had occurred®. “No
blame” and/or “anonymous reporting” have been
observed to increase reporting®. The authors next
focus should be on the common causes of claims
and minor adverse events®, in order to identify the
factors that improve the quality of anesthesia.
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