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ATIENTS with severe ankylosing spondylitis
(AS) are frequently difficult or impossible to
intubate due to limited mouth opening
and/or cervical spine rigidity. Awake fibreop-

tic intubation is probably the safest option, but some
patients refuse awake intubation1 and on occasions it
can fail.2 The classic laryngeal mask airway (LMA)
and/or intubating laryngeal mask (ILM) airway devices
have been used anecdotally in AS patients following
failed laryngoscope-guided tracheal intubation,3–5 for
awake insertion,2,6 and as an alternative to,1 and/or aid
to7 tracheal intubation in anesthetized patients, but
there are no published data about success rates in any of
these situations. We evaluate the use of inhalational
induction with sevoflurane followed by intubation
through the ILM for management of patients with
severe AS undergoing elective surgery who prefer air-
way management under anesthesia.
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MMeetthhooddss
After Ethics Committee approval and written informed
consent, we prospectively studied patients with severe
AS presenting for elective surgery over a 12-month peri-
od (April 1999 – March 2000) who preferred airway
management under general anesthesia. Patients were
excluded if they had oropharyngolaryngeal pathology,
an interdental gap <2 cm, or if they were judged to be
at risk of aspiration (not fasted, previous upper gastroin-
testinal tract surgery, known or symptomatic hiatus her-
nia, esophageal reflux, peptic ulceration). 

A standard anesthesia protocol was followed and
routine monitoring applied. Patients were in the
supine position with the head and neck supported on
pillows so that they were as close to the neutral posi-
tion as possible within their comfort range. Patients
were given 2 µg·kg–1 fentanyl and 0.035 mg·kg–1

midazolam and underwent inhalational induction by
breathing sevoflurane, spontaneously and unassisted,

in 100% oxygen delivered via a face mask. When the
eyelash reflex disappeared, the jaw relaxed and the
end-tidal sevoflurane concentration was 3%, the ILM
was inserted using a single handed rotational tech-
nique. The size 4 ILM was used for males 75 kg and
the size 3 for women and males <75 kg. The cuff was
inflated to an intracuff pressure of 60 cm H2O using a
cuff inflator-manometer and manually assisted ventila-
tion commenced. If an effective airway was not
obtained, the position of the ILM was adjusted by
moving the cuff up, down, to the right or left, as
judged by the operator. If ventilation was still ineffec-
tive after these adjustments, the ILM was removed
and either the same size or a larger size inserted, as
judged by the operator. An effective airway was
judged by a square wave capnograph trace and no
audible leak with peak airway pressures 15 cm H2O
during gentle manual ventilation. A maximum of
three ILM insertions was permitted. Once an effective

TABLE Summary of cases where the classic or intubating laryngeal mask airway has been used in patients with ankylosing spondylitis

Authors Device No of Insertion Intubation Airway Scenario Notes
cases awake or GA yes/no

Chadd et al.7 LMA 1 GA Yes Planned use Intubated via LMA with 
bougie

Williams and LMA 1 Awake No After failed awake Induction after successful 
Bailey2 fibreoptic intubation awake insertion

Steib et al.3 LMA 1 GA Yes After failed laryngoscope- Blind intubation failed, but 
guided intubation FOS successful

Developed transient 12th
King and Street17 LMA 1 GA No Planned use cranial nerve palsy

Smigovec et al.18 LMA 2 GA No After failed laryngoscope- Successful insertion
guided intubation

Aziz et al.11* LMA 1 GA No Planned use Failed placement due to 
cervical osteophytes

Jun et al.4 LMA 1 GA Yes Planned use Intubated via LMA with 
FOS 

Defalque and Hyder1 LMA 1 GA No Planned use Successful insertion

Pothmann et al.19 LMA 1 GA No After failed laryngoscope- Successful insertion
guided intubation

Kinorons and Dwyer20 LMA 1 GA Yes Planned use Intubated via LMA with 
bougie

Wallace and Chung5 LMA 1 GA No After failed seal – saber Successful insertion
sheath trachea 

Dimitriou et al.6 ILM 1 Awake Yes Planned use Successful insertion and
lightwand guided intubation

*=ankylosing vertebral hyperostosis (Forestier’s disease).21

GA=general anesthesia; LMA=laryngeal mask airway; ILM=intubating laryngeal mask airway; FOS=fibreoptic scope.



airway was obtained, the position of the ILM was fur-
ther adjusted by moving the cuff within the pharynx
until the best seal was obtained, as judged by maximal
chest expansion without an oropharyngeal air leak.
Patients were then paralyzed with atracurium 0.5
mg·kg–1 and blind intubation attempted using a well-
lubricated 7.0 mm polyvinyl chloride tracheal tube
(Sheridan® tracheal tube, The Kendall Company,
USA) inserted in the reversed position.8 Bilateral
breath sounds and a square wave capnograph trace
confirmed successful tracheal intubation. If resistance
was encountered or esophageal intubation occurred
(no resistance to insertion and no capnograph trace),
the position of the ILM was adjusted by moving the
cuff up, down, to the right or left before the next intu-
bation attempt, as judged by the operator. A maxi-
mum of three intubation attempts was permitted.
Once intubation was accomplished, the ILM was
removed using an extender. One of the authors (P.L.),
with prior experience of 100 uses of the ILM, per-
formed all insertions and intubations. 

The following data were collected: the number of
insertion and intubation attempts; heart rate and
mean blood pressure pre-induction, one minute after
successful ILM insertion and one minute after suc-
cessful intubation; and minimal oxygen saturation
occurring between induction and one minute after
intubation. The next day patients were questioned
about their experience and sore throat. Hemodynamic
data were compared using one-way analysis of vari-
ance. Significance was taken as P <0.05.

RReessuullttss
Nine patients were included in the study and two
patients had two procedures. The mean (range) age
and weight was 55 (37–75) yr and 69 (50–107) kg
respectively. The male:female ratio was 6:3. Eight
patients had a greater than 20-yr history of AS and
one patient had a greater than ten-year history. All
patients had limited atlanto-occipital joint extension
with cervical spine mobility less than 90, judged clini-
cally. One patient had a thoracic spine kyphosis and
intubation was performed in the sitting position
(Figure). Four patients had not been previously anes-
thetized, three had a history of difficult intubation
and two had been intubated four and seven years pre-
viously. There were no episodes of loss of airway con-
trol during inhalational induction. The ILM provided
an effective ventilatory device on 11/11 occasions at
the first attempt. Intubation was successful at the first
attempt on 7/11 occasions, at the second attempt on
2/11 and at the third attempt in 1/11. Success at the
second and third attempts was accomplished by posi-
tional changes to the ILM. Intubation failed in one
patient. Fibreoptic inspection revealed that this was
due to a large downfolded epiglottis that was not dis-
placed by the epiglottic elevating bar and could not be
corrected by positional changes. No esophageal intu-
bation occurred. Mean blood pressure was higher
after intubation than after ILM insertion (mean ± SD:
103 ± 14 vs 82 ± 15 mmHg, P=0.01), but did not dif-
fer from baseline values (95 ± 17 mmHg). Heart rate
was similar after intubation (85 ± 14 beats·min–1) and
ILM insertion (80 ± 13 beats ·min–1) and did not dif-
fer significantly from baseline values (70 ± 15
beats·min–1). The mean (range) minimal oxygen satu-
ration was 99.4% (97–100%). There were no problems
with ILM removal. All patients were content with the
anesthetic technique. Two patients complained of a
sore throat.

DDiissccuussssiioonn
Our data suggests that inhalational induction with
sevoflurane followed by intubation through the ILM
is a reasonable option for patients with AS who refuse
awake intubation. There have been 12 cases of the
LMA or ILM being used in patients with AS (Table).
Insertion failed in only one of these cases. The advan-
tages of the LMA or ILM for AS are that insertion and
intubation can be accomplished without head and
neck movement or direct laryngoscopy, and ventila-
tion can continue during intubation. The limitations
of the LMA or ILM are that insertion may be difficult
if mouth opening is limited (<1.2 cm9 for LMA; <2
cm for ILM10), if large cervical osteophytes are pre-
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FIGURE: Patient with severe ankylosing spondylitis requiring
intubation in the sitting position.



sent,11 or if the patient has a fixed extension deformi-
ty.12 The ILM offers potential advantages over the
LMA in patients with AS since it may be easier to
insert in a patient with an immobile neck13 and the
ILM is a better airway intubator.14 However, the LMA
would be more suitable if mouth opening was less
than 2 cm or intubation was not required. Our find-
ing that blood pressure was higher after intubation
through the ILM than after ILM insertion matches
the findings of Kihara et al.15 for normal patients.

We induced anesthesia with sevoflurane to mini-
mize the risk of sudden loss of airway control. There
have been several studies reporting LMA insertion fol-
lowing induction with sevoflurane but, to our knowl-
edge, this is the first report of ILM insertion following
sevoflurane induction. We administered muscle relax-
ants only when effective ventilation was established
and used them to facilitate intubation. Interestingly,
muscle relaxation is not necessary for successful intu-
bation through the ILM provided depth of anesthesia
is adequate.16 We used a precurved PVC tracheal tube
rather than the straight silicone tube because pre-
curved PVC tubes are more readily available and have
a high success rate and low complication rate when
inserted with the curve in the reverse direction.8 In AS
patients with crico-arytenoid disease the softer tip and
midline bevel of the straight silicone tube might
reduce the risk of trauma. We attempted intubation
using a blind rather than a fibreoptic-guided tech-
nique to simulate conditions when fibreoptic equip-
ment is unavailable. However, we recommend that,
whenever possible, a fibreoptic technique is used since
success rates will probably be higher and the risk of
trauma lower.

We conclude that inhalational induction followed
by ILM insertion and blind intubation is a reasonable
option in patients with severe ankylosing spondylitis
undergoing elective surgery who prefer airway man-
agement under anesthesia.
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