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Objectives: To examine the causes, outcomes and contributing factors including suggested corrective strate-
gies associated with difficult intubation
Material and Method: Difficult intubation and failed intubation incidents were extracted from the Thai
Anesthesia Incidents Study (THAI Study) database conducted between February 1, 2003 to January 31, 2004
and analyzed by using  descriptive statistics
Results: Two hundred and thirty-four cases of difficult intubation were recorded. Among those, 50 cases (21%)
were failed intubation. The most common cause (95%) of incidents was due to patients  difficult anatomy.
Prediction of events was derived from physical examination (65%) and history taking (50%). Majority of
incidents (44%) occurred in Mallampati II and III. Only 3 cases (1.3%) of morbid obesed and 3 cases (1.3%)
of pregnant patients were attributed to the events. Most incidents (119 cases, 50.9%) were successfully
managed by conventional techniques. The adverse effects included hypoxemia (54 cases, 23.1%), esophageal/
tracheal injury (40 cases, 17.1%) and prolonged ventilatory support (17 cases, 7.3%). One patient died from
sepsis.The reported contributing factors included inadequate experience, lack of knowledge including inad-
equate preoperative evaluation and preparation. Additional training, quality assurance and protocol/ algo-
rithm tended to minimize the incidents.
Conclusion: The majority of difficult intubation could be predicted. Proper preoperative evaluation and
equipment preparation, appropriate technique including experienced anesthesia personnel could attenuate
the morbidity and mortality.
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Difficult tracheal intubation is a common
mechanism of respiratory-related adverse outcome in
anaesthetic practice. The incidences of difficult intu-
bation are varied from 0.2 — 8.5%(1-3) subjected to defi-
nition. Preoperative evaluation is important in the de-
tection of patients at risk for difficult airway manage-
ment by noting anatomical landmarks and clinical fac-
tors associated with a difficult airway. Appropriate plan,
proper equipments and experience hands will reduce
or eliminate the severity of adverse events.

In Thailand, variation of anaesthetics personnel, intu-
bation and monitoring equipments including clinical
guidelines for anaesthetics management may affect the
adverse outcome. Incidence of difficult intubation from
Thai Anesthesia Incidents Study (THAI Study) was
22.5 per 10,000 (0.23%) and failed intubation was re-
ported as 3.1 per 10,000 (0.03%). In previous study,
0.06% was found to be anesthesia-related and prevent-
able such as predicted difficult intubation from physi-
cal examination(1). With careful preoperative assess-
ment, some patients can be predicted for difficult intu-
bation.

The objective of this study was to evaluate
the immediate and long term effects of difficult intuba-
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tion, appropriateness of management as well as to
search for clinical risk factors, contributing factors and
corrective strategies.

Material and Method
Thai Anesthesia Incidents Study (THAI

Study) is a multicentered study by a number of hospi-
tals including 7 university-based hospitals, 5 tertiary
care hospitals, 4 secondary care hospitals and 4 pri-
mary care hospitals across Thailand. The objective of
this study is to monitor the incidence of anesthesia-
related adverse events from February 1, 2003 until Janu-
ary 31, 2004. This study had been approved by the
ethics committee of each hospital. Details regarding
preoperative patients  data, anesthetic techniques, in-
traoperative events and postoperative complications
taken place within 24 hours postoperatively had been
recorded using standardized record forms  (form 1, form
2).

An intubation is defined as difficult when a
trained anesthesia personnel requires at least 3 attempts
or more than 10 minutes to perform a successful endot-
racheal insertion. Additionally, patients are classified
as difficult for intubation when direct laryngoscopy is
impossible or when they have to undergo alternative
tracheal intubation such as fiberoptic intubation ac-
cording to a history of difficult conventional intuba-
tion. For the latter group, patients are included in the
analysis only if anesthetic records contain essential
data in terms of the blade(s) used, the number of laryn-
goscopy attempts and the best view obtained from
direct larygoscopy.

Data were recorded by anesthesiologists,
nurse anesthetists or a site manager. Records were re-
viewed by 3 peered reviewers to identify clinical risk
factors, contributing factors and strategies for preven-
tion and improvement. Conflicting opinions were re-
viewed and an agreement was made by all 3 peered
reviewers.

Incidence records were analyzed using
Microsoft Excel. Demographic data include age, gen-
der, ASA Physical status and concomitant diseases.
Records also contained numbers of intubation attempts,
successfulness of intubation, predictive factors for dif-
ficult intubation from history taking, physical examina-
tion and investigations, history of facial injury, prepa-
ration of difficult airway equipments, techniques used
for successful intubation, immediate and long-term ef-
fects associated with difficult intubation, appropriate-
ness of critical management and preventable factors.
Risk factors were recorded and these included anes-

thesia (personnel, knowledge, experience, preoperative
preparation, team work communication, and equipments
and drugs available), surgery (elective/ emergency sur-
gery, site of operation), patients and other factors. All
data were analyzed by using descriptive statistics.

Table 1. patient characteristics (n=234)

Sex
Male
Female
Not stated

Mallampati grading
Gr 1
Gr 2
Gr 3
Gr 4
Not stated

Laryngoscopic view
Gr 1
Gr 2
Gr 3
Gr 4
Not stated

ASA
I
II
III
IV
V
Not stated

Age
0-15 yr
16-45 yr
46-65 yr
>65 yr
Not stated

BMI
< =35
> 35

pregnancy
yes
no
not stated

maxillofacial trauma

n

146
86
2

24
59
44
27
80

22
23
76
96
17

52
129
40
10
0
3

27
80
79
46
2

231
3

3
230

1

23

%

62.4
36.8
0.9

0.3
25.2
18.8
11.5
34.2

9.4
9.8

32.5
41.0
7.3

22.2
55.1
17.1
4.3
0
1.3

11.5
34.2
33.8
19.7
0.9

98.7
1.3

1.3
98.3
0.4

9.8
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Results
From 243 cases, there were 234 cases of dif-

ficult intubation according to operational defition with
adequate data.

Demographic data of patients with difficult
intubation are shown in Table 1. The majority of pa-
tients (62.4%) were male. Mallampati grading varied
from grade 1 to 4. Laryngoscopic view was mainly grade
3 and 4 (73.5%). BMI did not exceed 35 in most of
patients. Pregnancy accounts for 1.3% of all patients.
Maxillofacial trauma took place in 9.8% of patients.

An incidence of difficult intubation was com-
monly found in university-based hospitals (121, 86, 25
and 2 difficult intubations in university-based, tertiary,
secondary and primary care hospitals, respectively).
(Table 2) Almost all incidents occurred during induc-
tion. Two episodes happened in a recovery room when
patients required reintubation. Prediction from history
taking, physical examination and investigation contrib-
uted 50.4, 65.4 and 4.7 %, respectively, to anticipated
difficult intubation.

Available airway equipments during difficult
intubation were rigid laryngoscopes with various kinds
of blades(94%), endotracheal tubes(97.9%), and stylets
(94.9%)  were readily prepared (Table 3). End tidal CO2
and laryngeal mask airway (LMA) were also commonly
used (66.2 and 63.2% respectively). Fiberoptic
bronchoscope (44%) was more popular than

cricothyroidotomy (39.3%), combitube (35.5%),
Bullard (20.9%), transtracheal jet ventilation (20.5%)
and lightwand (14.5%) (table3).

Half of difficult intubations (50.9%) were suc-
cessfully managed by conventional techniques includ-
ing changing persons who performed intubation, us-
ing smaller endotracheal tube and stylet. Operations
were postponed in 6.8% of patients resulting from dif-
ficult intubation (Table 4).

Numbers of attempts for successful intuba-

Table 2    Patients with difficult intubation and failed intubation

University Regional General District Total
hospital hospital hospital hospital

   difficult ntubation (n) 121 86 25 2 234
   failed intubation (n)   27 18   4 1   50

Table 3.  Availability of airway devices

Endotracheal tube
Stylet
Rigid laryngoscope & blade of various size
End tidal CO

2

LMA
FOB
Cricothyroidotomy
CombitubeR

Bullard
TTJ
Lightwand

Yes n (%)

229 (97.9)
222 (94.9)
220 (94.0)
155 (66.2)
148 (63.2)
103 (44.0)
  92 (39.3)
  83 (35.5)
  49 (20.9)
  48 (20.5)
  34 (14.5)

No n (%)

    0
    5   (2.1)
    6   (2.6)
  56 (23.9)
  63 (26.9)
113 (48.3)
109 (46.6)
126 (53.8)
150 (64.1)
162 (69.2)
168 (71.8)

Not stated n (%)

  5   (2.1)
  7   (3.0)
  8   (3.4)
23   (9.8)
23   (9.8)
18   (7.7)
33 (14.1)
25 (10.7)
35 (15.0)
24 (10.3)
32 (13.7)

Table 4. Techniques of success intubation

Techniques of success

Conventional
Mccoy laryngoscope
Tracheostomy
Fiberoptic bronchoscope
Mask awake/cancel
Frova/bougie
LMA
Change nasal/oral ET
Regional
Blind nasal
Cricothyroidotomy
Lightwand
Bullard
Not stated

  n

119
  21
  19
  17
  16
  12
    7
    6
    4
    4
    3
    1
    1
    4

  %

50.9
  9.0
  8.1
  7.3
  6.8
  5.1
  3.0
  2.6
  1.7
  1.7
  1.3
  0.4
  0.4
  1.7
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tion range from 0 (no attempt) to more than 5 attempts.
Most of patients (87.2%) were intubated successfully
within 5 attempts. (Figure 1)

Immediate adverse effects associated with
difficult intubation were desaturation (23.1%) (SPO

2

less than 90%), esophageal/ tracheal injury (17.1%) and
7.3% of patients required ventilator due to respiratory
failure. Long term effects were prolonged respiratory
support, unplanned ICU admission and death. (Table
5)

Contributing factors for difficult intubation
were related to patients (94.9%), anesthetic techniques
(65%), cofactors (59.8%), and surgery (2.1%).

Anesthesia-related factors (Table 6) contrib-
ute to difficult intubation were lack of experienced per-
sonnel (especially attending anesthesiologist or nurse
anesthetist), lack of knowledge (lead to inappropriate
choice of anesthesia), incomplete preoperative evalua-
tion and preparation (e.g. airway assessment not per-

formed), lack of assistant during anesthetic induction
and intubation. Other factors were lack of well commu-
nication within a team, lack of equipments and mainte-
nance systems, and no difficult airway guidelines.

According to peer review, preventive strate-
gies were judged as the following; additional training
(78.6%), supervising by an expertise person (60.3%),
developing a difficult airway guideline and quality as-
surance (65.4%), more anesthesiologists (21.4%), more
ready to use equipments (14.5%), better teamwork com-
munication (9.4%) and good equipments maintenance
(6.8%).

Among 234 cases of difficult intubation, 45
patients (19%) were preventable. Strategies to conduct
in patients with anticipated difficult intubation were
additional training (80%), good supervisor (64%), and
using guideline (48.8%). Quality assurance was recom-
mended as to perform adequate preoperative evalua-
tion and select appropriate airway management tech-

Table 5. Outcome of incidents

Severe hypoxemia (SpO
2
 < 90%)

Esophageal/airway injury
Respiratory failure need ventilator
Cancel/postpone surgery
Minor physiologic change
Awareness
Dental injury
Prolonged emergence/ apnea
Aspiration
Cardiac arrest
Death
Prolonged ventilatory support
Brain death
Unplanned ICU admission

Immediate, n (%)

54 (23.1)
40 (17.1)
17 (7.3)
15 (6.4)
11 (4.7)
10 (4.3)
  8 (3.4)
  4 (1.7)
  4 (1.7)
  4 (1.7)
  1 (0.4)
  -
  -
  -

Long term, n (%)

  -
  -
  -
  -
  -
  -
  -
  -
  -
  -
  1 (0.4)
13 (5.6)
  1 (0.4)
  3 (1.3)

Fig 1.     No. of intubation
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Table 6.  Anesthesia contributing factors (n=234)

Human factors
Presence
Knowledge
Inadequate care

Inadequate preoperative evaluation
Inexperience
Fatigue
Lack of supervision

Communication failure
Equipment failure

Presence
Function

Medical failure
Facility failure
Organization failure

Inadequate guideline
Inadequate system of consultation
Inadequate referral system

  n

  18
  41

  34
186
    8
  92
  17

  28
  10
    2
    0

  48
  19
    1

%

  7.7
17.5

14.5
79.5
  3.4
39.3
  7.3

12.0
  4.3
  0.8
  0

20.5
  8.1
  0.4

nique (44.4%). Other recommendations are more an-
esthesiologists (33.3%), better communication between
anesthetic team and surgical team (20.0%), adequate
equipments available (e.g. stylet 13.3%), equipment
maintenance (laryngoscope checking before use,
11.1%). Tracheostomy is performed in a patient with
anticipated difficult intubation with no adverse se-
quelae.

Discussion
Data from THAI Study has shown that diffi-

cult intubation and failed intubation were not uncom-
mon. The difficult intubation incidence of 23.67 per
10,000 (0.23%) and failed intubation incidence of 5 per
10,000 (0.05%) were within the range of difficult intuba-
tion and failed intubation incidence in the western
world.
          Its has been suggested that the factors contrib-
uted to the likelihood of difficult intubation include
obese patient (BMI>=35), obstetric patient, cancerous
goiter, size of the tongue, limited jaw movement and
Mallampati class III-IV (4-9). However, results from our
study indicated that difficult intubation occurred more
frequently in  low risk  patient groups, mallampati II-
III, BMI < 35, non pregnant. Most patients were not
obese.

In case of difficult intubation, most of anes-
thetic personnel preferred conventional techniques
followed by  fiberoptic bronchoscope and Mccoy

laryngoscope.  This finding is similar to the survey in
the United States using a questionnaire that included
four hundred seventy-two anesthesiologists found that
direct laryngoscopy and  fiberoptic bronchoscope-
aided tracheal intubation techniques were chosen for
most cases by most anesthesiologists . Anesthesiolo-
gists with more than 10 yr of clinical experience and
those older than 55 yr of age preferred DL with apneic
conditions. Anesthesiologists who had attended work-
shops within the last 5 yr had greater availability of
retrograde guidewire equipment and FOBs. There was
little use of newer alternative airway devices (10). Similar
to other studies, the majority of incidents occurred at
the induction and intubation periods, a less proportion
was presented during PACU.

  In this study, the most common immediate
outcome after difficult intubation was desaturation and
esophageal or airway injury same as the study of  Rose
et al 9that patients with difficult tracheal intubation had
an increased rate of desaturation (<90%) during induc-
tion phase of anesthesia.  Esophageal perforation was
life threatening complication that may be occurred af-
ter endotracheal intubation. The study of Jougon et al
(11) found that the patients had esophageal perforation
during esophageal intubation  usually delayed diag-
nosis and make the patients death from complications.
The study of  Hilmi et al (12)  reported the two cases of
iatrogenic esophageal perforation after endotracheal
intubation and confirmed that early diagnosis was as-
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sociated with a more favorable outcome. In this study,
17.1% of the patients had esophageal or airway injury
but no report of serious sequalae from those injury.
However, one patient in our study died after 24 hours
in spite of successful airway management due to sep-
sis from deep neck infection.

Our results are consistent with previous re-
ports (7,8) that human factors contributed to a majority
of anesthesia contributing factors. Technical error (fault
of technique), knowledge-based error (error of judg-
ment) and rule-based error (inadequate patient evalua-
tion and preparation) were the most common contrib-
uting factors identified in this study. Technical errors
can be aided by additional training such as the use of
simulators, anatomical models and other applied edu-
cational models. Knowledge-based errors can be re-
duced by quality assurance and continuing medical
education to improve supervision, while rule-based
error can be attenuated by use of protocols and crisis
management algorithm. In this study, the majority of
incidents occurred in university hospital where there
were a lot of trainees; therefore, experience and skill
improvement were very important to reduce the risk
of difficult and failed intubation. In conclusion, this
prospective review of 234 incidents has indicated that
perioperative difficult intubation and/or failed intuba-
tion is associated with major morbidity. Incidents were
infrequent, but associated with high morbidity espe-
cially desaturation. Factors to minimize the incidents
included additional training, quality assurance, con-
tinuing medical education and clinical practice guide-
line development.
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