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Abstract

Purpose This article is a review of the efficacy and safety
of the Laryngeal Mask Airway (LMA) Supreme™ as a
stand-alone supraglottic airway during general anesthesia
and as a conduit for tracheal intubation. Relevant articles
were obtained using MEDLINE (1948-July 2011) and
EMBASE (1980-July 2011). Only original studies with
adult human patients and published in English were
selected.

Principal findings The LMA Supreme was found to be
comparable with the LMA Proseal™ with regard to
success rate, insertion time, and complications. However,
in three studies, oropharyngeal leak pressure was higher
with the LMA Proseal than with the LMA Supreme. The
LMA Supreme was superior to the LMA Classic™ with
regard to insertion time and oropharyngeal seal pressure.
The LMA Supreme was also used successfully in two dif-
ficult airway cases, and it has been used as a conduit for
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tracheal intubation by utilizing an intubation introducer
(gum elastic bougie) and subsequently railroading an
endotracheal tube over the bougie into the trachea. Tech-
niques for achieving tracheal intubation include the use of
the Aintree Intubation Catheter®, a guidewire-exchange
catheter, a gum elastic bougie, and a small (<6.0 mm
internal diameter) endotracheal tube.

Conclusion The LMA Supreme has been shown to be a
safe and efficacious device as a stand-alone supraglottic
airway and may also be used as a conduit for tracheal
intubation. Further trials are needed to determine the
efficacy of the LMA Supreme compared with other supra-
glottic airways in both elective and emergent airway
management situations.

Résumé

Objectif Cet article est une analyse de [’efficacite’ et de
Uinnocuite’ du masque larynge (LMA) Supreme™ utilise
seul comme dispositif supraglottique au cours d’une
anesthesie generale et comme conduit pour ['intubation
tracheale. Les articles pertinents ont ete identifies en
recherchant dans les bases de donnees MEDLINE (1948 a
juillet 2011) et EMBASE (1980 a juillet 2011). Seules ont
ete’ séelectionnees les etudes originales portant sur des
patients humains adultes et publices en anglais.
Constatations principales On a trouve que le LMA
Supreme est comparable au LMA Proseal™ en termes de
taux de succes, de temps d’insertion et de complications.
Cependant, dans trois etudes, la pression de fuite
oropharyngee etait plus elevee avec le LMA Proseal
qu’avec le LMA Supreme. Le LMA Supreme etait superieur
au LMA Classic™ pour ce qui concerne le temps
d’insertion et la pression d’etancheite” oropharyngee. Le
LMA Supreme a egalement ete” utilise” avec succes dans
deux cas d’intubation difficile et a servi de guide pour une
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intubation tracheale en utilisant un mandrin d’intubation
souple (gum elastic bougie) puis en faisant glisser la sonde
endotracheale le long du mandrin dans la trachee. Les
techniques permettant d’obtenir une intubation tracheale
incluent  utilisation  d’un  catheter  d’intubation
d’Aintree®, un echangeur de tube, un mandrin souple et
une petite sonde endotracheale (<6,0 mm de diametre
interieur).

Conclusion Le LMA Supreme s’est avere siur et efficace
comme dispositif supraglottique autonome et peut aussi
étre utilise€’ comme conduit en vue d’une
tracheale. D’autres etudes sont necessaires pour etablir
Uefficacite’ du LMA Supreme par rapport aux autres
dispositifs supraglottiques pour la prises en charge des
voies aeriennes aussi bien dans les situations programmees
que dans les situations d’urgence.

intubation

Following the introduction of the Laryngeal Mask Airway
(LMA) Classic™ (LMA™ North America, Inc., San
Diego, CA, USA) in the 1980 s, the use of laryngeal mask
airway devices in elective and emergent airway manage-
ment has become widespread in clinical practice. The role
of the LMA Classic during general anesthesia, both as a
ventilation device and as a conduit for intubation, has been

Fig. 1 Frontal (left) and side
(right) views of the LMA
Supreme. ET = epiglottic fins;
FT = fixation tab

@ Springer

amply described in literature.'™ Since then, newer supra-
glottic airway models have been introduced. The LMA
Proseal™, (LMATM North America, Inc., San Diego, CA,
USA) developed in 2000, consists of a double lumen which
separates the respiratory and alimentary tracts, improving
protection from aspiration.*® Compared with the LMA
Classic, the modified inflatable cuff of the LMA Proseal
has higher oropharyngeal leak pressure around the lar-
yngeal outlet.” It has also been used as an acceptable
alternative to the endotracheal tube in situations with
potential gastric aspiration, such as in Cesarean delivery or
laparoscopic surgery.®® The LMA Proseal is thus consid-
ered the standard “state of the art” supraglottic airway, and
it should be used as the standard of comparison for newly
developed supraglottic airways.

The LMA SupremeTM, (LMATM North America, Inc.,
San Diego, CA, USA) developed in 2007, is a modified
single-use version of the LMA Proseal. Its preformed
curved shaft consists of a double lumen, i.e., a central
lumen for access to the digestive tract encased within a
flattened oval-shaped airway lumen for access to the
respiratory tract.'’'® Other features of the LMA Supreme
include a built-in bite block to prevent airway obstruction
due to patient bite and moulded fins at the laryngeal outlet
to prevent epiglottic obstruction (Fig. 1).

The LMA Supreme is inserted with the cuff fully
deflated, and it is recommended that lubrication be applied



The LMA SupremeTM supraglottic airway

485

to the posterior surface of the airway and cuff to facilitate
passage into the airway. With the patient positioned in a
semi-sniffing position, the device is advanced with the
distal tip flat along the hard palate. The device is then
rotated inwards using a single hand, similar to the LMA
Fastrach™, until resistance is felt. If correctly positioned,
the tip of the cuff should rest at the esophageal inlet. The
cuff is then inflated to the standard intracuff pressure of
60 mmHg.'"'* The LMA Supreme is usually fixated by
taping across the fixation tab, with the tab situated
1-2.5 cm from the patient’s upper lip. If the fixation tab
is <1 cm or > 2.5 cm from the upper lip, this suggests
that the size of airway device is either too small or too big,
respectively. Since its release, the LMA Supreme has been
used both as a supraglottic airway for ventilation during
general anesthesia and as a conduit for tracheal intubation.
This article is a review of the efficacy and safety of the
LMA Supreme as a stand-alone device and as a conduit for
tracheal intubation.

We used the MEDLINE (1948-July 2011) and EMBASE
(1980-July 2011) databases to find potential articles, and the
keywords “LMA Supreme” and “sLMA” were used in the
search. Nineteen articles were found, 12 of which reported
randomized controlled trials (RCTs) comparing the LMA
Supreme with other airway devices; seven articles were
prospective single-device studies and four were case reports.
We assessed a number of outcomes of interest, including
insertion success, insertion time, oropharyngeal leak pres-
sure, and complications. The characteristics and outcomes of
the studies are listed in Tables 1 and 2, respectively.

Use of LMA Supreme in normal airway/elective surgery
Comparison of the LMA Supreme and LMA Proseal

We located 12 published RCTs examining use of the LMA
Supreme as a stand-alone supraglottic airway (Table 1).
Six of the studies compared the LMA Supreme with the
LMA Proseal.'®"*!” The remaining studies compared the
LMA Supreme with the LMA Classic,” i-gel,'®?" face-
mask,2' or endotracheal tube.??

In the six RCTs comparing the LMA Supreme with the
LMA Proseal, 418 patients were identified and 295 (70%)
of those were female. Three of the six trials were parallel
randomized controlled trials, while the other three were
crossover RCTs. All patients were undergoing elective
surgery, and those with an anticipated difficult airway were
excluded from the study. A summary of the study outcomes
are listed in Table 2. Success rates were similar between
the two airway devices in all studies. Overall insertion
success rates were 100% for both the LMA Supreme and

LMA Proseal. First attempt success rates were similar and
ranged from 90-98% for the LMA Supreme and 83-97%
for the LMA Proseal.

Insertion end times were defined differently in each
study. End points included placement of the LMA,"
obtaining effective airway/ventilation,"*'” connection to
the anesthesia circuit,'” and obtaining a satisfactory cap-
nography tracing.15 Despite subtle differences in end
points, insertion times were similar between the LMA
Supreme and LMA Proseal in all studies.

Oropharyngeal leak pressure associated with the LMA
Supreme and LMA Proseal was assessed. In three studies,
oropharyngeal leak pressure with the LMA Proseal was
significantly higher than that with the LMA Supreme,'**'>!
but it did not differ significantly in the other three stud-
ies.'”!*1% In a study by Hosten ef al., leak pressure was
comparable between groups at one minute and at 60 min
after insertion of the airway device; however, the pressure
within both groups at 60 min was significantly lower com-
pared with the pressure at one minute.'*

Five of the studies recorded complications, including
blood staining on the airway device and sore throat
(Table 2)."*'” Complications were infrequent and did not
differ appreciably between devices. Overall, the incidence
of blood staining was 18/207 (9%) with the LMA Proseal
compared with 13/208 (6%) with the LMA Supreme. Lee
et al. also reported just three occurrences of sore throat for
both devices and one case of hoarseness with the LMA
Proseal.'”

Comparison of LMA Supreme with other airway
devices

In six randomized controlled studies, the LMA Supreme
was compared with other airway devices, including the
face mask, endotracheal tube, LMA Classic, and i-gel.

Comparison of the LMA Supreme and i-gel
Three RCTs compared the LMA Supreme with i-gel.'®"
Two hundred fifty patients were identified and 191 (76%)
of those were female. All patients were undergoing elective
surgery. Two studies compared the devices in situations of
a predicted normal airway,'®*° but in the third study, the
devices were assessed in the context of a difficult airway
through simulation using an extrication collar.'® The first
attempt and overall success rates were high but not sig-
nificantly different, ranging from 93-98% and 85-96% on
first attempt and 94-100% and 93-100% overall with the
LMA Supreme and i-gel, respectively.

Airway insertion time was defined differently in each
study. Ranges included time from removal of the facemask

@ Springer
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Table 2 continued

Oropharyngeal leak Complications

Insertion Time

Success Rate (% success)

Study

pressure (cm H,0)

Vocal cord narrowing: 11/100 (11%)
Upper airway trauma: 9/100 (9%)
Sore throat (mild): 8/100 (8%)

At 60 cm H,O pressure: 28.1 (3.8)

10.0 [8-30]sec

First attempt: 94/100 (94%)

Overall: 99/100 (99%)

. 12
Timmermann et al.

Blood staining (mild): 3/40 (7.5%)

27 (5)

Picking up device to

First attempt: 37/40 (92%)

Overall: 40/40 (100%)

Lopez et al.*

Sore throat 1 hr post-op: 3/40 (7.5%)

connection of breathing
system: 21 (5) sec

Repositioning: 13/205 (6%)

First attempt: 184/205 (90%)

Overall: 205/205 (100%)

Sharma er al.?®

Gastric regurgitation: 4/205 (3%)

Laryngospasm: 1/205 (0.4%)

Picking up airway to 1st 23 [19-28]sec

First attempt: 43/50 (86%)
Overall: 50/50 (100%)

Howes et al.”’

ventilation: 34 [26-40]sec

15 [12-18.4]sec

Blood staining: 7/100 (7%)
Sore throat: 7/100 (7%)

First attempt: 96/100 (96%)
Overall: 100/100 (100%)

Tan et al.?®

LMA Classic

LMA Proseal; ETT = endotracheal tube; LMA-C
Values are median (standard deviation) or median (interquartile range [range]) unless stated otherwise. *P < 0.05 within a device; *P < 0.05 between devices

LMA-S = LMA Supreme; LMA-P

to successful ventilation,'® from picking up the device to
obtaining the first end-tidal CO, tracing,'’ and time from
insertion of the device to first end-tidal CO, tracing.”® In
one study, insertion times were faster with the LMA
Supreme than with the i-gel [34 (12) sec vs 42 (23) sec;
P = 0.024],"® but they were not significant in the other two
studies.'%*°

In one study, the oropharyngeal leak pressure was found
to be higher with the LMA Supreme than with the i-gel,"’
but it was not significant in the other studies.'®? Com-
plications were infrequent with both devices. Due to the
crossover nature of Theiler er al.’s study, postoperative
discomfort could not be determined.'®

Comparison of the LMA Supreme with the facemask

The LMA Supreme was compared with the facemask in 31
morbidly obese patients with difficult facemask ventilation
predictors.21 After brief training, ten medical students,
novel to airway management, performed the facemask and
LMA Supreme airway management techniques. Ventila-
tion using the facemask was successful in 27/31 (87%)
cases while ventilation using the LMA Supreme was suc-
cessful in 31/31 (100%) cases. The insertion time, from
picking up each device to the first CO, tracing, was sig-
nificantly higher with the ventilation facemask than with
the LMA Supreme [34 (14) sec vs 21 (9) sec, respectively;
P < 0.05].

Comparison of the LMA Supreme and endotracheal
tube

The LMA Supreme was also compared with the endotra-
cheal tube.”” One hundred thirty-eight female patients
undergoing elective surgery were randomized into either
device arm, and there were no insertion failures with either
device. Time to successful airway placement, from injec-
tion of atracurium to definitive ventilation, was 3.8 (0.7)
min for the endotracheal tube and 2.2 (0.6) min for the
LMA Supreme (non-significant). Oropharyngeal leak
pressure was > 30 cm H,O in 95% of cases with the LMA
Supreme and in 100% of cases with the endotracheal tube.
Postoperative discomfort, such as hoarseness of voice,
dysphagia, and sore throat were significantly higher in the
endotracheal tube group (P < 0.05).

Comparison of the LMA Supreme and LMA Classic

The LMA Supreme was compared with the LMA Classic
in 70 patients undergoing surgery.” Insertion success on
first attempt was 27/35 (77%) using the LMA Classic and
31/35 (88%) using the LMA Supreme, and overall insertion
success was 31/35 (89%) and 34/35 (97%), respectively
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(non-significant). Insertion time was faster with the LMA
Supreme than with the LMA Classic [8 (1.7) sec vs 11.2
(2.5) sec, respectively; P < 0.001]. Oropharyngeal leak
pressure was also higher with the LMA Supreme than with
the LMA Classic [34.6 (3.1) cm H,O vs 26.1 (2.1) cm H,O0,
respectively; P < 0.001]. An adverse effects assessment
for nausea and vomiting, agitation, and sore throat was
conducted one hour post-operation, and no statistical sig-
nificance was found between the two groups.

Thus, the LMA Supreme was shown to be comparable
with the LMA Proseal with regard to airway success rate,
device insertion time, and a favourable complication pro-
file. However, in three of the six studies, oropharyngeal
leak pressure was significantly higher in the LMA Proseal
than in the LMA Supreme. When compared with the i-gel,
the LMA Supreme was comparable with respect to success
rates and complications, but some studies indicated a
shorter insertion time and higher oropharyngeal leak
pressure compared with the LMA Supreme. There are
insufficient data to formulate conclusions when comparing
the LMA Supreme with the facemask, endotracheal tube,
and LMA Classic.

LMA Supreme: prospective single-device studies

The LMA Supreme has been investigated in seven pro-
spective controlled single-device studies involving 507
patients undergoing general anesthesia '"'*?*~** (Table 2).
Together, these studies showed overall insertion success in
616/617 (99.8%) patients using the LM A Supreme. Insertion
success ranged from 86-100% of patients on first attempt.
Insertion times were reported in six studies but were poorly
defined in four studies.'"'***® In studies where the end
points of insertion times were defined, they were defined
either as time to connection of breathing system® or as
time to first ventilation.”” The oropharyngeal leak pressure
observed in four studies ranged from 23-39 cm
H,O0. 12,24.25.27 There was a low incidence of complications,
including sore throat, vomiting, pain on swallowing, and
upper airway trauma. Blood staining was recorded in two
studies and was infrequent, 10/140 patients (7%).%>*®

Use of the LMA Supreme in difficult airway/emergent
situations

Four case reports have shown successful insertion using the
LMA Supreme in difficult airway situations. One case
involved insertion of the LMA Supreme in a patient
undergoing elective surgery,” and another case involved
a patient with ventricular fibrillation requiring chest
compression.”’ The remaining two cases documented
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successful insertions in patients whose lungs were difficult
to ventilate due to partially obstructed airways.’'** One
LMA Supreme insertion was later replaced with a trache-
ostomy tube due to an anticipated difficult endotracheal
intubation.’’ The LMA Supreme was also inserted suc-
cessfully in 57/60 (95%) cases of simulated difficult
airway.18 In a simulated difficult airway, use of the LMA
Supreme was associated with a faster insertion time com-
pared with the i-gel. Due to a limited number of reports
involving the LMA Supreme as a ventilator device in dif-
ficult airway situations, there is insufficient data to
conclude about its efficacy in such cases; therefore, addi-
tional studies are needed.

Use of LMA Supreme as a conduit for tracheal
intubation

In a cannot intubate, cannot ventilate or a failed intubation
situation, a supraglottic airway, such as the LMA Classic or
LMA Supreme, can be used as a temporary rescue airway
and can also serve as a conduit for intubation.”~* Due to
the limited airway luminal diameter of the LMA Supreme,
it is difficult to pass an endotracheal tube of adequate size
directly through it. Thus, a variety of techniques, mainly
via the use of introducers or catheters, have been developed
to achieve tracheal intubation with the LMA Supreme.
There are four reported techniques using an Aintree
Intubation Catheter,35’36 a guidewire—calthet<3r,3("37 a gum
elastic bougie,*® or a small endotracheal tube.*

The first technique, which utilizes the Aintree Intubation
Catheter, was described by Joffe et al. in a mannequin set-
ting with 20 participants.>® The Aintree Intubation Catheter
(4.7-mm internal diameter, 6.3-mm outer diameter) was
mounted over a flexible bronchoscope (Fig.2). Once
mounted, the bronchoscope-Aintree assembly was then
inserted through the LMA Supreme into the trachea where
mean time to completion was 54 (21) sec. After the bron-
choscope and LMA Supreme were withdrawn, an
endotracheal tube was railroaded over the Aintree Intubation
Catheter. There were two failures; in one case, the Aintree
Intubation Catheter was dislodged during removal of the
LMA Supreme, and in the other case, the bronchoscope-
Aintree assembly failed to maneuver past the vocal cords.

The second technique, utilizing a guidewire, was des-
cribed in three patients in a mannequin setting.’®?’ A
guidewire was inserted through the lumen of the bron-
choscope, and then both were inserted through the LMA
Supreme into the trachea. After removal of the broncho-
scope and LMA Supreme, the guidewire was exchanged
for an Arndt Exchange Catheter. Subsequently, an endo-
tracheal tube was railroaded over the Arndt Exchange
Catheter. In the report by Joffe er al.,*® they compared
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Fig. 2 (Top) Aintree Intubation Catheter is placed over a flexible
bronchoscope. (Bottom) An Aintree Intubation Catheter/broncho-
scope complex is inserted through a LMA Supreme

tracheal intubation with the Aintree Intubation Catheter vs
intubation with the Arndt Exchange Catheter Set. Twenty
experienced anesthesiologists used an LMA Supreme to
perform each method once on an AirSim airway manne-
quin. Intubation was 90% successful using an Aintree
Intubation Catheter and 100% successful using the guide-
wire. However, faster intubation was achieved with the
Aintree Intubation Catheter technique vs the guidewire [54
(21) sec vs 98 (23) sec, respectively; P < 0.0001].

In the third technique, which involved four patients with
a normal airway who were undergoing elective surgery,
Mathes et al.*® described insertion of a gum elastic bougie
in combination with a flexible bronchoscope through the
respiratory lumen of the LMA Supreme. The bronchoscope
and LMA Supreme were then removed, and an endotra-
cheal tube was railroaded over the bougie into the trachea.
Success was achieved in two of the four patients. In a
variation of this technique, a nasogastric tube was used as
an adjunct for tracheal intubation through the LMA
Supreme in four patients with a normal airway who were
undergoing elective surgery. The bronchoscope was first
inserted into a nasogastric tube before passing through the
LMA Supreme. The bronchoscope was then exchanged for
a bougie, followed by removal of the LMA Supreme. An
endotracheal tube was then railroaded over the nasogastric
tube/bougie into the trachea. Success was achieved in all
four cases.

Lastly, in the fourth technique described by Carron
et al.,’® a small endotracheal tube was used as an inter-
mediary for a larger tube in a patient with three failed
attempts at laryngoscopic tracheal intubation. A size 4
LMA Supreme was first inserted for ventilation. A small
endotracheal tube (6.0-mm internal diameter) was then
mounted over a bronchoscope and inserted through the
LMA Supreme into the trachea. The bronchoscope and
LMA Supreme were withdrawn, and a 4.0-mm Cook Air-
way Exchange Catheter was inserted into the small
endotracheal tube. Subsequently, the small endotracheal
tube was removed and a 7.5-mm internal diameter endo-
tracheal tube was railroaded into the trachea.

The above reports suggest that the LMA Supreme in
combination with introducers/catheters can be a viable
alternative to achieve tracheal intubation. However, there
are limited data to support the efficacy of this device as a
conduit for tracheal intubation in difficult intubation
situations.

Limitations

There are a number of limitations which affect the inter-
pretation of these data. It is difficult to generate solid
conclusions with a limited number of RCTs with sufficient
power to compare the LMA Supreme with other airway
devices. Heterogeneity in the definition of outcomes,
including airway device insertion time, makes it difficult to
draw comparisons between studies. In addition, there are
few studies documenting the use of the LMA Supreme in
difficult airway situations or as a conduit for intubation.
Thus, additional RCTs are needed.

Conclusions

The LMA Supreme is a single-use version of the reusable
double-lumen LMA Proseal. With the built-in pre-shaped
shaft, it can be inserted in the same fashion as the LMA
Fastrach. The efficacy and safety of the LMA Supreme as a
stand-alone supraglottic airway has been shown in a
number of studies. Insertion success, insertion time, and
incidence of complications were shown to be comparable
with the LMA Proseal in patients with normal airways. In
several studies, the LMA Proseal was shown to have higher
oropharyngeal leak pressure than the LMA Supreme.
Furthermore, the LMA Supreme has been used success-
fully in a limited number of difficult airway cases. The
LMA Supreme can be used as a conduit for tracheal
intubation through the use of introducers or catheters.
Definitive outcome-based clinical trials that are conducted
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meticulously, powered appropriately, and reported trans-
parently are required to compare the efficacy of the LMA
Supreme with other supraglottic airway devices in both
elective and emergency airway management settings.
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