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Abstract

The Current study compared the success rate and rate of complications between digital insertion and
Miller blade-guided insertion of the laryngeal mask airway ProSeal™ (PLMA) when performed by
anesthesiaresidentsin adult patients. A total of 126 anesthetized paralyzed adult patientswereincludedin
the study. Patients were allocated randomly to one of two groups, i.e., Digital group (PLMA insertionusing
thedigital insertiontechnique) or Miller group (PLMA insertion using the Miller blade-laryngoscope). We
assessed success rates of insertion at the first attempt, insertion time for an effective airway and
postoperative morbidity. The success rate of insertion at the first attempt was higher with the Miller-
guided technique than with the digital insertion technique (97% vs 72%, respectively; P<0.05). Insertion
time at the first attempt for an effective airway were shorter in the Miller group than in the Digital group
(33.5 secondsvs. 21.0 seconds P <0.05). Ease of insertion was significantly better when using miller blade
toinsert PLMA (p<0.05). Blood staining was morefrequent inthe Digital group thaninthe Miller group
(P<0.05). Wheninsertingthe PLMA in adults, anesthesiaresidents were more successful using the Miller

blade-guided insertion technique than using the digital insertion technique
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Introduction

The Proseal laryngeal mask airway (PLMA) (The
Laryngeal Mask Company Ltd., Victoria, Seychelles) is
an advanced form of the LMA with a softer and larger
cuff to improve sealing and adrain tube to permit venting
of the stomach. However, when alarger cuff is used, it
ismore difficult to save spacefor insertingthe PLMA in
the patient's mouth, and the larger cuff ismorelikely to
fold over (1, 2). Use of gum elastic bougie, gastric tube,
and stylet have been described to avoid this fold over
and to increase success s rate and ease of insertion of
PLMA (3-10 ). Use of Mackintosh laryngoscope has
been described to assist variety of laryngeal mask airways
including classic laryngeal mask airway, flexiblelaryngea
mask airway and PLMA (11-15). However we have
observed that large cuff size of PLMA  hampers the
smooth insertion of PLMA aongside the Macintosh
blade especially in patientswith small mouth opening and
decreased submandibular space. We attempted to evaluate
the use of miller blade, an important part of
armamentarium for difficult airway management (15)to

easeinsertion of PLMA by anesthesiaresidents at various
levels of junior residency (six months to 3 years) and
compared its successrate to digital insertion technique.

Materials and Methods

This study was approved by the Institutional ethical

committee. Written informed parental consent was
obtained during the preoperative visit. A total of 130
anesthetized paralyzed adult patientswere enrolled inthe
study. Patients were allocated randomly to one of two
groups, i.e., group D (PLMA insertion using the digital

insertion technique) or group M (PLMA insertion using
theMiller blade). All patientswere managed by anesthesia
residents who were unskilled in using each technique
under the supervision of faculty members. We accessed
success rates of insertion at the first attempt, number of
attempts, oropharyngeal leak pressure and insertion time
for an effective airway, and airway morbidity if any. A
total of 130 patients (American Society of
Anesthesiologists physical status I-11, aged 18 to 75)
scheduled for surgery under general anesthesia were
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enrolled. In the operating room, routine monitoring was
applied which included the electrocardiogram, pulse
oximetry, end tidal carbon dioxide , noninvasive blood
pressure. IV propofol 2.5 mg .kg - administered
intravenously and a standard anesthesia protocol was
followed. Manua mask ventilation was performed using
1vol% isofluranein 50% oxygen and 50% nitrous oxide
and muscl e rel axation was achieved with IV atracurium.
The PLMA sizes 3, 4 and 5 were used as per the
recommendation of manufacturer based on the weight
of the patient. All patients were managed by anesthesia
residentswho wereunskilled with theinsertion technique
After a ten-minute explanation for each insertion
technique (digital and miller blade) according to the
instruction manual (LMA™ airway instruction manual,
TheLaryngeal Mask Company Ltd, 2005), junior residents
in the anesthesiology department (postgraduate year 6
monthsto 3 years) who were unskilled bothin the digital
technique and laryngoscope guided technique with any
of theavailable blades, performed PLMA insertion with
each technique under the supervision of the faculty
member.

The digital insertion technique (Group Digital) was
performed according to the manufacturer'sinstructions.
The posterior aspect of the deflated mask was coated
with awater-based lubricant. The PLMA cuff wasfully
deflated, held like apen, andinserted while pressing along
the palatopharyngeal curve using the index finger. The
PLMA was advanced into the hypopharynx until definite
resistance was felt. The Miller blade-guided technique
(Group Miller) involved thefollowing steps. The PLMA
was lubricated on the posterior aspect of the deflated
mask with a water-based |ubricant. With the patient's
head extended, the Miller blade was fully inserted till
posterior pharyngeal wall /esophaguswasvisualized. The
tongue was lifted gently with the Miller blade and the
PLMA was introduced into a space between the Miller
blade and the maxillary incisors while an operator was
holding the bite block of the PLMA. The PLMA was
advanced into the hypopharynx until definite resistance
was felt, and then the Miller blade was removed. All
techniques were performed in the sniffing position .

For both techniques, once the PLMA was inserted
into the hypopharynx, the cuff was inflated with
recommended volume of air and readjusted to maintain a
cuff pressure of 60 cm H20 was achieved. An effective
airway was defined as bilateral chest movement and
auscultation, normal values of partial pressure of end-
tidal co2, (35) normal capnograph curve and spo2 (95) .
Onceinposition, gastric tubeinsertion was attempted. A
lubricated 16F gauge gastric tube was inserted and its
correct placement confirmed by synchronous injection
of air and auscultation during apnea.

After successful insertion of the device and gastric
tube, effectiveness of the airway seal (airway leak
pressure) was compared. With the cuffsinflated and the
fresh gas inflow to the breathing system at 3L/min, the
adjustable pressure limiting valve was closed and airway
pressure allowed to increase but not permitted to exceed
40cmH20; pressure at which gas leakage occurs was
determined as heard as audible leak from mouth (16).

Thefollowing airway maneuverswere alowed: chin
lift, jaw thrust, head extension, or flexion of the neck.
Fixationwas according to the manufacturer'sinstructions.
The number of insertion attempts was also recorded. If
the placement failed after two attempts, theinsertion was
recorded as afailure and the attending anesthesiol ogist
performed the PLMA insertion or tracheal intubation.
Insertion time was defined as the time from picking up
the Miller blade (Miller group) or the PLMA (Digita
group) to confirming successful placement after inflation
of the cuff . Timesfor all individual attemptswere added
to calculate the insertion time, and data from patients
with failed PLMA insertion after two attempts were
excluded from calculation). The number of insertion
attempts was recorded and the ease of insertion was
assessed. Ease of insertion was graded using asubjective
five point scoring system:-4 = insertion at first attempt
without tactile resistance, 3 = insertion at first attempt
with mild tactile resistance,2= insertion at first attempt
with moderate tactileresistance, 1= insertion successful
at second attempt,0= insertion failed at two attempts.
Insertion attemptsfor inserting gastric tube.

All episodes of hypoxia(SpO2 < 90%), airway reflex
activation (coughing, gagging, and/or laryngospasm), or
vomiting during PLMA insertion were documented. Data
were recorded on standardized data sheets by observers
who were blinded to the insertion technique. At the end
of surgery, the PLMA was removed when protective
upper airway reflexes returned. Anesthesiologists or
surgical colleagues blinded to the method of insertion
recorded the presence or absence of blood on the
laryngeal masks.

Satistical Analysis

The primary aim of the present study wasto compare
the success rate of first attempts at insertion. Secondary
outcomes included insertion time, ease of insertion of
PLMA, successrate and ease of insertion of gastric tube,
oropharyngeal leak pressures and postoperative
complications. Sample size was selected to on the basis
of published study (17) In which inexperienced person
achieved an 83% success rate for first attempt LMA
Proseal insertion in adultsusing thedigital techniqueand
on accepting that anincremental improvement in success
rate was 16% in absolute terms. Sixty-one patientswere
reguired in each group for a significance level of 95%
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Tablel. Demographic Profile
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Table 2. Insertion Data

Digital group Miller group
(n=64) (n=62)
Age, yr 445+128 41+10.7
Sex, M/F 35/29 39/23
Weight, kg 48+125 45+134
ASA physical status|/I1 45/19 47/15
LMA ProSeal size
3 40 (62.5) 34 (54.85)
4 22 (34.4%) 25 (40.32)
5 2(3.1) 3(4.83)

Data are presented as either mean (standard deviat

on), or as number

of patients (%). ASA = American Society of Anesthesiologists. LMA
Proseal = Proseal laryngeal mask airway

Table 3. Complications

Digital group Miller group
(N=64) (N=62)
Airway Trauma 8 5
Gastric ~ Secretions
OnPLMA 1 2
Blood On PLMA
No 40 (64.6%) 57 (91.93%)*
Mild 18 (26.56%) 4(6.46%)*
Moderate 5 (7.81%) 1(1.61%)
Significant 1 (1.56%) 0 (0%)
SORE THROAT
After 1 hour 8 7
After 24 hours 7 5
DYSPHAGIA
After 1 hour 8 6
After 24 hours 7 7
DYSPHONIA
After 1 hour 3 4
After 24 hours 3 2

Data are number of patients (%) or mean (standard
deviation). *P < 0.05 vs digital group

with a power of 80%. Therefore, sixty five patients per
group were enrolled to compensate for possible dropouts.

Digital Miller
group group
(n=64) (n=62)
Insertion attempt
59 X
1 47(73.43%) (95.16%)
2 15(23.43%) 3(4.84%)"
Fail 2(3.12%) 0 (0%)
Ease of insertion of plma
4 30 54
3 9 3
2 8 2
1 15 3
0 2 0
Attemptstoinsert gastricftube
1% attempt 45 55
2™ attempt 13 5
Failed 6 2
Insertion time (sec)
At first attempt 33.5(8.9) 21 (5.5)*
Overdl insertion time 39.0(9.8) 34.9 (7.6)
Oropharyngeal seal
pressures 32+ 5 31+ 3
Data are number of patients (%) or mean (standard deviation). *P <

0.05 vs. digital group

Data were presented as the number of patients or
the mean + standard deviation (Table 1), and were
compared between groups using Fisher's exact test, the
X2 test, the Mann-Whitney U test, or Student'st test, as
appropriate. P<0.05 was considered to be statistically
significant.

Results

One hundred and thirty patients were enrolled. One
patient declined to participate; one patient had cardiac
arrhythmiaduring insertion attempts. In two patientsthere
were excessive secretion and regurgitation during
insertion attempts and tracheawasintubated with tracheal
tube. One hundred and twenty six patients completed
the study. Demographic data are summarized in table 1.
Thetwo groupswere comparableinterms of age, weight,
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height, sex, and size of PLMA. Comparison datafor the
digital insertion and Miller blade-guided techniques are
presented in Table 2. The successrate of insertion at the
first attempt was higher with the Miller-guided technique
than with the digital insertion technique (97% vs 72%,
respectively; P<0.05). Insertion time at thefirst attempt
for an effective airway were shorter in the Miller group
thanin the Digital group (33.5 secondsvs. 21.0 seconds
P <0.05) (Table 2). Ease of insertion was significantly
better when using miller bladetoinsert PLMA (p<0.05)
. Gastrictubeinsertionfailedin 6 patientsin digital group
and 3 patients in miller group (p>0.05) .Number of
attemptstoinsert gastrictube weremorein group miller
and dlight withdrawa of PLMA was successful in
inserting gastric tube in 13 of the patients in second
attempt in Miller group and 5 patients in digital
group(p<0.05). Blood stainingwasmorefrequent inthe
Digital groupthanintheMiller group (P<0.05) athough
it was primarily mildtoin nature .airway trauma, gastric
secretionsonthe PLMA | dysphagia, dysphoniaand sore
throat were comparable (table 3).

Dscussion

PLMA insertioninadult patientsusingtheMiller blade-
guided technique, had greater success at the first attempt
with insertion in shorter time. There was amore ease of
inserting of PLMA and gastric tube in Miller group.
Incidence of postoperative blood staining was also lower
when PLMA was inserted using miller technique than
using thedigital technique.

Themain cause of difficult and failed insertionswith
the digital technique isimpaction of the PLMA at the
back of the mouth and glottic inlet.(1,2 ) Insertion can
also occasionally fail dueto the tongue buckling up at the
back of the mouth. The manufacturer recommends
inserting the PLMA with digital manipulation or withan
introducer. However, insertion with these techniques can
sometimesbedifficult and several techniques have been
introduced to improvetheinsertion successrate. Use of
an Eschmann® Tracheal Tube Introducer , gastric tube
and suction catheter have been described to increase
success rate of PLMA However, these techniques
requireadditioninstrument and digital assistanceto assist
insertionof PLMA and areblind (3-9) .Although direct
laryngoscopy has been used using mackintosh blade to
insert PLMA(3-5), Miller blade has not been eval uated
for insertion of plma under vision in adult patients ,
although it use has been described in pediatric patientsto
insert classic laryngeal mask airway (14).

Although one could argue to the use of commonly
used Macintosh blade for the purpose, wefoundthat ina
pilot study, it provided very limited spacetoinsert PLMA
asitslarge flange impeded insertion in many caseswith
arough insertion in many cases even when cuff isfully
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deflated Theblade of the M acintosh laryngoscopeismuch
thicker than the Miller blade. In two studies evaluating
various straight bladesto curved blades, it has been found
that laryngoscopic views obtai ned with the straight blades
like Miller blades and Belscopewere similar, and better
than with the other typesof curved laryngoscope blades

Straight blades provide asignificantly greater field
of view between the posterior end of the blade and the
upper teeth than other types of blades. Further in case of
prominent upper incisors, geometry may change
somewhat, and straight blades make a Miller blade are
morefavorablethan acurved bladelike Macintosh blade.
Inaddition, the M acintosh laryngoscopic bladealowsonly
the right half of the oral space for insertion due to
displacement of the tongue to the left side of the blade.
Thus, it might be less effective than the Miller blade in
preserving ora space (18-19). The Miller blade-guided
technique provided sufficient oral space by displacingthe
tonguetowardsfloor of mouth, guiding thedistal cuff of
the PLMA directly into the hypopharynx without
oropharyngeal impaction, and prevented the cuff from
folding over, which can reducemucosal injury and success
rate of insertion of gastric tube in first attempt without
much manipulation . In addition, thereisno need for the
operator to place the index finger into the patient's oral
space to provide more room for insertion. In previous
studies using mackintosh laryngoscopeto assist insertion
of laryngeal mask airway in adultsit hasbeenfound it to
be ssmpler and easier method with significantly higher
firstinsertion successrate, moreideal placement position
of laryngeal mask airway as evaluate on fiberoptic
assessment and lesser sore throat when compared to
digital technique.Inall these studies theselaryngeal mask
airway were prototypesof classiclaryngea mask airway
were easier to insert with the aid of mack intosh blade
dueto small size of their cuff , acontrast tolarge bulkier
cuff of PLMA ( 5-10). Brimacombe J et al, Hohlrieder
M et al and Howath A et al have demonstrated
significantly high successratetoinsert PLMA using mack
intosh laryngoscopetoinsert PLMA by both experienced
anesthesiol ogists and inexperienced anesthesiaresidents
(3-5). However in al these studies ,Macintosh blade
was used along with preloading of PLMA over gum
elastic bougie .In contrast, wedid not loaded our PLMA
with gum elastic bougie and wanted to evaluate
emergency scenario faced commonly by the residents
wherein attempt using miller blade may fail to achieve
successful tracheal intubation and may aid ininsertion
of PLMA.In previous studies of LMA Proseal insertion
in children, experienced personnel have achieved success
rates ranging from 84-94% on their first attempt (19-20).
In an another study by Hwang J et al used Mclvor
bladeto assist insertion of the LMA Prosedl in children,
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by inexperienced personnel achieved 97% success rate
ontheir first attempt when using Mclvor bladein contrast
to 78% success rate on their first attempt when using
thedigital technique (21). However Mclvor bladeis not
a Part of routine armamentarium for difficult airway
management, nor isit apart of difficult airway cart (15).
Further itsuse will not make anesthesiaresidentsto learn
any addition skills of intubation which

arefeasible with miller blade. Alternative laryngoscope
bladeslike miller blade have been strongly recommended
inadult patientsin difficult airway algorithm. In our study
we failed to find any significant differences in the
oropharyngeal leak pressures which were comparable.
Thismay be dueto increased incidence of misplacement,
albeit with feasible ventilation in both the groups despite
increased success rate in Miller group. Study has some
limitations. First, study was open labeled and it did not
evaluate the position of the PLMA directly using a
fiberoptic bronchoscope and correct placement was
confirmed only by clinical assessment.
Conclusion

Thisresult supportsthe superiority of the Miller blade-
guided technique over the digital technique when
performed by anesthesia residents in adults with higher
success rate at first attempt and the reduction of
oropharyngeal mucosal injury compared to the digital
insertion technique for PLMA. However, the efficacy of
experienced personnd performing themiller blade-guided
insertion technique is unclear. Further evaluations is
required withinsertion successrate of insertion of PLMA
preloaded with gum elastic bougie or gastric tube with
theaid of miller blade.
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