An Experience with Intubating Laryngeal Mask Airway
for Difficult Airway Management: Report on 38 Cases
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A retrospective study was performed on 38 patients (23 males and 15 females) in whom the intubating
laryngeal mask airway (ILMA) was used for airway management at Srinagarind and Siriraj Hospital in
2003. The patients’ age and weight ranged between 12 and 75 years and 40 and 94 kg, respectively. Difficult
tracheal intubation was suspected before starting general anesthesia in 17 patients, whereas it was found
difficult after induction of general anesthesia in 21.

The ILMA was successfully placed in all patients with airway patency classified as ‘good’ and
‘acceptable’ in 36 patients (94.7%), and ‘poor’ in two. Oxygen saturation during intubation was maintained
above 95 percent in all patients. Tracheal intubation through the ILMA was successful in 34 patients (89.5%),
which was described as ‘easy’ in 27 of 34 patients (79.4%). In the remaining 7, 2-5 attempts were required for
successful tracheal intubation. The types of endotracheal tubes used were: 1) the pre-formed silicone tube in
55.9 percent, 2) the pre-formed flexible tube in 41.2 percent; and, 3) the standard polyvinyl tube in 2.9
percent. In the four patients with failed tracheal intubation through the ILMA, three were successfully
intubated with conventional laryngoscopy and one with gum elastic bougie. There were no serious
complications following the use of the ILMA in these patients. The ILMA proved a safe, very useful and easy
to use device with a high success rate for difficult airway management.
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Difficult airway management remains a
significant cause of morbidity and mortality associated
with anesthesia®. The incidence of difficult airway is
not well documented. However, data from previous
studies shows that the incidence of difficult tracheal
intubation ranges between 1.15 and 3.8 percent(®9.
Likewise, data from Srinagarind Hospital (unpublished,
2003), showed 0.7 percent incidence of difficult tracheal
intubation.

Many different devices for airway manage-
ment have been recommended by the ASA difficult
airway algorithm®. Among them, the intubating laryngeal
mask airway (ILMA) is easy to use with a high rate of
success®®)., The ILMA is designed to facilitate tracheal
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intubation particularly among those with a difficult
airway, either as a blind or fiberoptic bronchoscope
assisted technique®”. This device consists of a curved,
short, stainless steel tube with an LMA and a guiding
handle (Fig. 1).

Fig. 1 Left, the intubating laryngeal mask airway (ILMA).
Right, tracheal tube was inserted into the ILMA
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Since its introduction to clinical practice in
1997™, the use of the ILMA in known, or potentially,
difficult airways has been widely reported®. Because
the ILMA is a new device, there have not been any
reports about its use in Thai patients. Therefore, the
authors report clinical experience using the ILMA in
Thai patients with difficult airway management.

Material and Method

After the review board of the Faculty of
Medicine, Khon Kaen University, approved the
protocol for this report, the authors reviewed the
anesthetic records of patients in whom the ILMA was
used at Srinagarind Hospital (Khon Kaen) and Siriraj
Hospital (Bangkok) between January and December,
2003.

The indication for using an ILMA in this
study included either for an expected, or an
unexpected, difficult airway management.

Age, sex, body weight, causes of difficult
airway managment, success of the ILMA insertion,
airway patency with the ILMA, success and ease of
tracheal intubation through the ILMA, types of
endotracheal tube used, oxygenation and associated
complications during intubation were documented and
analyzed. Descriptive statistics, frequency and
percentage were used for categorical data.

Results

During a 1-year period, there were 38 patients
(23 males and 15 females) in whom the ILMA was used.
Difficult tracheal intubation was suspected before
starting general anesthesia in 17, whereas it was
difficult after induction of general anesthesia in the
rest. The age and weight of patients ranged between
12 and 75 years and 43 and 94 kg, respectively (Table
1). The causes of difficult tracheal intubation are
presented in Table 1.

The ILMA was successfully placed in 36
patients with airway patency was classified as ‘good’
or ‘acceptable’ in 94.7 percent of cases. Although
airway patency was described as ‘poor’ in two cases,
oxygen saturation during intubation was maintained
above 95 percent.

Tracheal intubation through the ILMA was
successful in 34 patients (89.5%) which was described
as ‘easy’ in 27 of 34 patients (79.4%). In the remaining
7 patients, between 2 and 5 attempts were required
before tracheal intubation was accomplished.

The types of endotracheal tubes used were:
1) the pre-formed silicone tube (diameter 7.0 mm) in
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55.9 percent of the patients; 2) the pre-formed flexible
tube (diameter 6.0-7.5 mm) in 41.2 percent; and 3) the
standard polyvinyl tube (Portex 6.5 mm) in 2.9 percent.

The tracheal intubation through the ILMA
failed in 4 patients. Improper ILMA placement was
thought to be the major cause for failure (poor airway
patency in two patients and acceptable in two).
However, they were successfully intubated with
conventional laryngoscopy in three patients and with
a gum elastic bougie in the other. There were no
serious complications following the use of the ILMA
in these patients.

Discussion

The success rate of blind tracheal intubation
through the ILMA was about 90 percent. Although
the success rate was higher than the 84 and 86 percent
reported by Harry® and VIymen®4, respectively, it
was still lower than 95 percent (overall success rate)
reviewed by Caponas®.

The failure rate of 10 percent (4 cases) in this
study was attributed to many factors. First, the
operators (anesthetists) had no, or limited, experience
using the ILMA. The eight operators involved in this
study, only had experience with the ILMA on a manikin
before using it with the patients.

According to the study by Baskett, et al®®,
the learning curve for the highest success rate of
operators was around 20 cases. Ferson, et al@,
suggested that operators should have skill to adjust
the ILMA in the oropharynx by using the Chandy
maneuver to find the optimal position for increasing
the success rate of ventilation and blind tracheal
intubation.

Second, the size of the ILMA should be
selected according to the patient’s body weight. There
are 3 different sizes of ILMA on the market (#3, #4 and
#5); unfortunately, only one (# 4) was available for
this study. Most previous studies had access to all 3
sizes and (not coincidentally) reported high success
rates. For example, Lu et al®® allowed the operators to
change the size of the ILMA to a smaller or larger one
as required, if ventilation was not satisfactory.

Third, the technique of fiberoptic broncho-
scopic (FOB) guidance for tracheal intubation through
the ILMA is associated with higher success rate than
the blind technique®”%. However, the technique
requires more operator skill (than the blind technique).
As important, because most of the presented patients
had unexpectedly difficult tracheal intubation, FOB
was not ready for use.
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Table 1. Patients’ data

= g Airway problems Airway Tracheal intubation Notes

£ g patency

3 g s after

£ ) £ E 2 _ ILMA Tube Success Grade

§ 57.5 2 § § 5‘ Insertion type

1 M 45 70 N/A N/A C-spine fracture, on soft collar Acceptable PS 7 Yes Moderate

2 F 51 62 2 3 Failed stylet Good PS7 Yes Moderate

3 F 47 57 2 Failed stylet and gum elastic bougie Good PS7 Yes Easy

4 M 48 87 2 Obesity Good PF 6 Yes Easy

5 M 54 8 2 Obesity, difficult mask ventilation Good PF 7.5 Yes Easy

6 M 52 56 N/A  N/A Neck mass, SVC obstruction, failed FOB Good PF 6.5 Yes Easy

7 M 75 55 3 - Subluxation C 6-7 Good PF 7 Yes Easy

8 F 65 80 2 3 Obesity, difficult mask ventilation Good PS 7 Yes Easy BMI =34

9 M 70 64 N/A 2 HNP C4, on soft collar Good PF 7.5 Yes Easy

10 M 27 65 N/A 2 Fractured C 3-5, on Stryker frame Good PF 7 Yes Easy

11 F 47 58 2 3 Failed laryngoscopy Good PF 7 Yes Easy

12 F 54 73 2 1 Cervical stenosis, short neck Acceptable N/A No Fail Success with
laryngoscopy

13 M 63 76 2 4 Obesity, failed stylet and gum elastic Acceptable PS7 Yes Easy BMI =32

bougie

14 M 60 72 3 3 Receeded chin Good PF 7.5 Yes Easy

15 F 41 60 2 - HNP C 3-4 Good PS7 Yes Moderate

16 M 74 51 2 3 Failed stylet Good PF 7.5 Yes Easy

17 M 51 46 2 3 Failed laryngoscopy Acceptable PF 7 Yes Easy

18 M 60 N/A N/A 4 Failed stylet and gum elastic bougie Good PS7 Yes Easy Cardiac arrest before
intubation

19 M 65 58 2 3 Failed stylet Good PF 7 Yes Moderate

20 M 72 65 2 4 Failed stylet and gum elastic bougie Good PF 7 Yes Easy

21 M 45 50 3 4 Failed stylet and gum elastic bougie Good PS7 Yes Easy

22 M 37 49 1 1 HNP C 5-6 Acceptable N/A No Fail Success with
laryngoscopy

23 F 28 43 1 4 Limited neck motion Good PS 7 Yes Easy

24 F 46 56 2 3 Failed gum elastic bougie in first attempt Unacceptable N/A No Fail Success with gum
elastic bougie

25 M 71 54 2 3 Failed stylet Good PF 7 Yes Easy

26 F 25 55 2 3 Failed stylet and Combitube Good Portex Yes Easy Accidental

6.5 extubation during

removal of ILMA

27 M 12 83 4 N/A  Morbid obesity Good PF7.5 Yes Moderate BMI =33

28 F 39 64 1 4 Failed stylet Good PS 7 Yes Easy

29 F 69 40 2 4 Failed FOB and gum elastic bougie Good PS7 Yes Easy Awake intubation

30 M 27 79 2 N/A  Obesity Acceptable PS7 Yes Easy

31 F 65 47 2 3 Failed stylet and McCoy laryngoscopy Good PS7 Yes Easy

32 M 48 5 3 N/A  Post cervical laminectomy Good PS7 Yes Moderate

33 M 59 72 2 3 Failed stylet and McCoy laryngoscopy Good PS7 Yes Easy

34 F 37 65 2 3 History of difficult intubation Acceptable PS7 Yes Moderate

35 F 19 94 2 N/A  Obesity Poor N/A No Fail Success with
laryngoscopy

36 F 27 63 2 N/A  C-Spine injury Good PS7 Yes Easy

37 M 32 53 2 3 Failed stylet Good PS7 Yes Easy

38 M 54 75 1 3 Failed stylet Good PS7 Yes Easy

PS = preformed silicone tube, PF = preformed flexible tube, Portex

index, SVC = superior vena cava, FOB = fiberoptic bronchoscopy, HNP = herniated nucleus pulposus
Tracheal intubation grading®: easy = tracheal intubation was achieved without any manipulation, moderate = intubation was achieved after 1-2
manipulation (s), difficult = intubation was achieved after 3-8 manipulation (s), failed = intubation was not achieved
Airway patency after ILMA insertion®: good = clinically clear airway, acceptable = clinically acceptable airway, although it was not clear,
unacceptable = clinically unacceptable airway
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= standard polyvinyl tube, DL = Direct laryngoscope, BMI = body mass
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Although the authors were unable to intubate
4 cases, the ILMA still provided good ventilation even
in those whom muscle relaxation was given or in the
one case with awake intubation.

Regarding the types of endotracheal tubes,
the pre-formed flexible tubes were used in 41 percent
of cases vs. 55 percent for the pre-formed silicone
tubes. Although not widely used in clinical practice,
this data confirms that the pre-formed flexible tubes
can be used with the ILMA.

The success rate of tracheal intubation
through the ILMA increases with the operators’
experience®. However, the success rate in the present
study is still high even with inexperienced operators.
Therefore, the ILMA is a good alternative device for
difficult airway management in both expected and
unexpected conditions.

Conclusion

The authors reported the use of ILMA in 38
patients with known or unsuspected difficult airway
management. Insertion of the ILMA was successful
in all patients. The success of intubation through it
was 90 percent. The authors’ experience confirms the
reported safety and efficacy of the ILMA, now for use
in Thai patients.

Acknowledgement

The authors wish to thank Mr. Bryan Roderick
Hamman for assistance with the English-language
presentation.

References

1. CaplanRA, Posner KL, Ward RJ, Cheney FW. Adverse
respiratory events in anesthesia: a closed claims
analysis. Anesthesiology 1990; 72: 828-33.

2. Dhaliwal AS, Tinnell CA, Palmer SK. Difficulties
encountered in airway management: a review of 15,616
general anesthetics at a university medical center.
Anesth Analg 1996; 82: S92.

J Med Assoc Thai Vol. 87 No. 10 2004

10.

11.

12.

13.

14.

15.

16.

Davis KR. Does physical exam predict difficult with
intubation? Anesth Analg 1994; 78: S84.

Benumof JL. Laryngeal mask airway and the ASA
difficult airway algorithm. Anesthesiology 1996; 84:
686-99.

Brain Al, Verghese C, Addy EV, Kapila A, Brimacombe
J. The intubating laryngeal mask. Il: A preliminary
clinical report of a new means of intubating the trachea.
Br J Anaesth 1997; 79: 704-9.

Ferson DZ, Supkis DE, Rahlfs TF, Jones RL.
Evaluation of the intubating laryngeal mask as a primary
airway device and a guide for blind endotracheal
intubation. Anesthesiology 1997; 87: A485.

Caponas G. Intubating laryngeal mask airway. Anaesth
Intens Care 2002; 30: 551-609.

Fukutome T, Amaha K, Nakazawa K, Kawamura T,
Noguchi H. Tracheal intubation through the intubating
laryngeal mask airway (LMA-Fastrach) in patients
with difficult airways. Anaesth Intens Care 1998; 26:
387-91.

Ferson DZ, Brimacombe J, Brain Al, Verghese C. The
intubating laryngeal mask airway. Int Anesthesiol Clin
1998;36:183-209.

Ferson DZ, Rosenblatt WH, Johansen MJ, Osborn I,
Ovassapian A. Use of the intubating LMA-Fastrach
in 254 patients with difficult-to-manage airways.
Anesthesiology 2001; 95:1175-81.

Brain Al. Improving success with the intubating
laryngeal mask airway. Anaesthesia 2001; 56: 384-5.
Kapila A, Addy EV, Verghese C, Brain Al. The
intubating laryngeal mask airway: an initial assessment
of performance. Br J Anaesth 1997;79: 710-3.

Harry RM, Nolan JP. The use of cricoid pressure with
the intubating laryngeal mask. Anaesthesia 1999; 54:
656-9.

van Vlymen JM, Coloma M, Tongier WK, White PF.
Use of the intubating laryngeal mask airway: are muscle
relaxants necessary? Anesthesiology 2000; 93: 340-5.
Baskett PJF, Parr MJA, Nolan JP. The intubating
laryngeal mask, results of a multicentre trial with
experience of 500 cases. Anaesthesia 1998; 53: 1174-9.
Lu PP, Yang CH, Ho ACY, Shyr MH. The intubating
LMA: a comparison of insertion techniques with
conventional tracheal tubes. Can J Anaesth 2000; 47:
849-53.

1237



Uszaumsanslavuininasauaisearislanavzlalunsallanazlagin: srevugilas
38 518

< o o 3 ' e = aa 7 o oA i o 7 aa a a
ﬂ&lyﬁ'm LNEUNEAN, LABULWEY UBTAUIITEN, NIAY NARIAAIBIY, WANWUE yly&l"n, jﬁlﬂq ‘Hu&’z“ﬂﬁ,
qouil Anza15n

ynaAnseiauvas lugileisinnaiuay 38 318 Alasunisla intubating laryngeal mask airway
(ILMA) ’Zunimimmmzﬂ@mn mfmwmummmmwmmfmwmumﬂﬁ’zﬁr luil w.a. 2546 L7.7‘L!EJ°21’)EI 23 98l

- ! v

m/m/\? 15 7781 |1g 5‘:,’7/70’7\7 72 75 i mwunm 5‘5’7/7’2’)\7 40-94 nn. ZE)EIWNUQEI 17 778 Zﬁ)ﬂ?ﬁ)ﬂ??ﬂd@?ﬁﬁ%?@?

[

nslanemelassyilagnn aaudn 21 mﬂmmmwmwnmmﬂimmzlmm_/um uazlanamelalule
paeizng

arun9ala ILMA Zmyzmmz/ Tneninnssaemelalasuaswaly 36 Mg (94.7%) @'c.rw;u/»ﬂoz/ﬁn 2 98
yianaszaemnglala lAinusAeaamnrninmssy oxygen saturation la @m"; 95 Lﬂ@i(rﬁumrﬁm@mmm

:9/:

mmm?mmmww‘l@mu ILMA lngi5a 34 78 (89.5%) fmmm’r?niﬁzmm 27 2781 (79.4%) Fiida 7
7 meald 2 -5 A%t avaunralalagiie aavaiinveamamelaiila ssneuniemaniia pre-formed silicone

s ¥

55.9 1wlesifusl pre-formed flexible 41.2 wlosidus uas standard po/yvmy/ 2.9 1esiFus gilagr 4 378
Flsiaunsnlanenielasm ILMA latis slumymmmm?zvYmmmfovfm/‘l% standard laryngoscope 3 118 Uazla
gum elastic bougie 1 $1¢1 N1sANMIINNLNIIEUNINTAUTIgULINA NN laneaeTany ILMA

¥
o o

Al ILMA AuiTuginsaumaglanameladnadanileidise laaunnd msugilaaiinislanamela

v v
=

v lagan ﬂﬂm’lﬂm’rE/memmﬂmmym

1238 J Med Assoc Thai Vol. 87 No. 10 2004



