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Patient outcomes with

positive pressure versus
spontaneous ventilation

in non-paralysed adults i1 speran

. T.). Lugzer MD,
\/Vltl] th(i 1al.y11geal nlaSk i Bri{;r.ion:gz- MB CHB FRCA MD*

Purpose: To compare patient outcomes for positive pressure ventilation (PPV) and spontaneous ventitation (SV)
in non- paralysed patients with the LMA using either isoflurane or sevoflurane anaesthesia,

Methods: One hundred and sixty four adult patients were studied. Anaesthesia was with fentany!/propofol and
N,0 66% in 0, with 0.75 MAC isoflurane or sevoflurane and cither PPV or SV Positive pressure venilation was
with tidal volumes of 6-8 mbkg™'. Peak airway pressures were < 15 cm H,0. Patients were evaluated for airway
problems, cardiorespiratory effects, and anaesthesia emergence times.

Results: There were no failed episodes of PPV or SV, Gastric insufflation was not detected by epigastric auscul-
tation. Ainway problems and cardiovascular effects were similar among groups. During maintenance: Sp0, was
greater in the PPV group than in the SV group (98.4 vs 97%, P < 0.001}; also. (P,;C0,) (34 vs 43 mmHg) and
the respiratory rate (RR) (15 vs |9 min™') were higher and the minute ventilation{MV) (5.7 vs 7.2 L) were tower
in the SV groups (P < 0.0001). Shorter times to LMA removal and orientation were obscrved in the sevofurane
groups (P -2 0.0001).

Conclusions: Patient outcome is similar for SV and PPV in non-paralysed adult patients with the LMA. Isofiurane
and sevollurane at 0.75 MAC prowide suitable conditions {or rnaintenance and emergence, but emergence is
mare rapid with sevoflurane.

Objectit’ : Comparer I'évolution du patient lors de la venuiation en pression positive (VPF) et ce la ventilation
spontanée (VS) chez des patients non curarisés utilisant 'anesthésie avec ML sous isoflurane ou sévofiurane,
Méthodes @ On a éudié cent sobante-guatre paticils adultes. Lanesthésie s'est laite avec le fenanyl et e
propofol et N,O a 66 % dans O, avec une CAM diisollurane ou de sévoflurane a 0,75 et fa VPP ou la VS, La
ventilation en pression positive était maintenue A des volumes courants de 6-8 mi-kg'!. Les pressions de pointe
ventilatoires étaient < 15 em H,O. On a évalué chez los patients les problémes des voies aériennes, les eilets
cardiorespiratoires et les temps de réveil,

Reésultats ; Il n'y a ew aucun échec de la VPP ou de la V5. On n'a pas détecté d'insufflation gastrique & I'auscul-
tation épigastrique. Les problémes des voies aériennes et les effets cardiovasculaires étaient semblables dans les
deux groupes. Pendant le maintien de 'anesthésie, la 5pQ, était plus élevée dans le groupe sous VPP que dans
e groupe en VS (98,4 vs 97 %, P < 0.001); on a aussi noté que fa (P CO,) (34 vs 42 mmHg) et la fréquence
respiratoire (FR) (15 vs 19 min™') étaient plus élevées et que la ventifation minute (VM) (5.7 vs 7.2 L) était plus
basse dans le groupe en V5 (P < 0,0001). On a observé des temps de retrait du ML et de retour & la conscience
plus courts dans le groupe qui a requ cu sévoflurane (P -2 0.0001).

Conclusion : Avec Futifisation du i-lL, [évolution des pattents adultes non curarisés est simlaire pour la VS et la
VPP Lisoflurane et le sévoflurane, avec une CAM de 0.75, fournissent des conditions adéguates de maintien de
lanesthésie et de révell, bien que le réveil soit plus rapide avec le sévofiurane,
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Keller et al: VENTILATION WITH THE LARYNGEAL MASK

HE taryngeal mask airway (LMA) has been

widely used for positive pressure ventlation

(PPV) during anaesthesiat bue there are

concerns about the risk of failed ventilation
and /or gastric insutflavion.® Published data sugpest
that the LMA/PPV technigue is safe and cffective.! 4
S Flowever, most studies were performed in paralysed
paticnts and there are no comparative data obtained
with spontancous ventilation (SV). In addition, no
studies have evaluated the clinical efficacy of isoflurane
ar sevollurane with the LAMA, Therefore, we com-
pared PPV and SV using the LMA in non-paralysed
paticnts receiving equipotent doses o cither isotlurance
or sevoflurane to determine if any technique ottered
advantages in terms of airway problems, cardiorespira-
tory cffects and emurgence times.

Mdechods

Ethics committee approval and informed consent were
obrained. One hundred and sixty four consecutive ASA
[-2 adult paticnrs scheduled for peripheral muscu-
toskeletal surgery (>30 min) in the supine position
were randomly assigned to one of four (n = 1) cqual
sized groups. In group [ (Iso/PPV), anacsthesia was
with isoflurane 0.9% (0.75 MAC) and PV, Tn group 2
(Is0/8V), anacsthesia was with isoflurane 0.9% and SV.
En group 3 (Sev/PPV), anaesthesia was with sevoflu-
rane 1.5% (0.75 MAC)and PPV, In group 4 (Scv/SV),
anaesthesia was with sevoflurane 1.5% and SV. Patients
were excluded if they had respiratory tract pathology, a
body mass index (BMI) > 30, or werc at nsk of aspira-
tion.

Premedication was with 7.5 mg .midazolam  po.
Anacsthesia was induced with 1-3 pg-kg™! fentanyl and
2.5 - 3.5 mg-kg! propofol. The LMA (size #4: female,
size #5: male®) was inserted, fixed and removed
according to the manufacturer’s instructions” by an
experienced LMA user. Positive pressure’ ventilation
was with tidal volumes of 6-8 ml-kg™ and peak airway
pressures (PAD) were limited to 15 am - H,0.
Respiratory rate was adjusted to maintain P, €O, 4vith-
in the normal range. Padents in the SV groups under-
went manually assisted ventilation until SV resumied.
Maintenance was with N,0 66% in 0, and the random-
ized volatile agent. Epigastric auscultaton was per-
formed during maintenance to detect  gastric
insufflation. A circle anaesthetic breathing system was
used with fresh gas flow of 6 L.min™. Anacsthesia was
continued until the completion of surgery. The' LMA
removal time (open mouth to commaid) and oricnta-
tion time (correct date of birth) were determined by
repeatedly (every 30 sec) questioning the ' patient.
Pharyngolaryngeal morbidity was "determined by
blinded structured interview 18-24 hr postoperatively.
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Cardiorespiratory ara were collected every minute
during induction/cmergence and every hve minutes
during maintenance. Problems were documented dur-
ing cach phase of anacsthesia (unblinded: induc-
tion/maintenance; blinded: emergence). Respiratory
problems included failed insertion {(faled placement
within 20 sec), failed PPV (SpO, < V5% with 40, 33%,
€0, > 40 mm Hg), faited SV (Spl, <« 95% with
Filh, 33%, PGy > 75 mm Hy) and any other adverse
dirway event. Haemodynamic problems included
hyper/hyposension (£ 20% preinduction bascline val-
ues), tachy/bradyeardia (> 100 and < o0 min!y and
other dysebythmias, Signiticance was taken as P <
(1L.05.

Resules

The mean £ SD age and body mass index were 40 =
13 yrand 24 = 3 kg-n™ respectively. The male: female
ratio was 93:69. There were 39 smokers. The mean
{$12) duration of surgery was 54 £ 21 min, There were
no demographic or surgical differences among groups.
There were no failed insertion attempts, cpisodes of
faited PPV or failed SV, No gastric insuttlation was
detected by auscultation. Requirenients for additional
drugs (fenzanyl, propolol) were sumilar among groups.
Problems occurring during cach phase of anaesthesia
and postoperatively were similar among groups {Table
[). During maintenance and emergence the mean
Sp0, was greater in the PPV group than in the §V
group (P < 0.001). There were no episodes of cough-
ing, rerching, hypertension or tachycardia during
induction or naintenance. There were no cpisodes
laryngospasm, bronchospasm, regurgitation, aspira-
tion or other dysrhythmias, The mean P, C0, and the
respiratory rate were higher and the minute volume
lower in the SV group compared with the PPV group
(P < 0.0001), but otherwisc cardiorespiratory data
was similar (Table II). Shorter times to LMA removal
(6 vy 12 min) and oricntation (9 »s 16 min) were
observed in the sevoflurane groups compared with the
isoflurane groups (P < 0.0001). Removal and orienta-
tion times were similar for SV and PPV, SV resumed
more rapidly with sevoflurane (Iso /PPV: 5 s Sev /PP
2 min, P<0.01).

Discussion, ., -

‘These data suggest that PPV with the LMA is compa-
rable to SV in non-paralysed adult paticnts undergo-
ing peripheral musculoskeletal surgery. The higher
P,..CO, and lower Sp0, in the SV group arc in keep-
ing with the known ventlatory depressant eftects of
anacsthesia and did not cause any clinical problems.
Despite intracutf pressure.adjustment up to 60 cm
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TABLE 1 Respiratory, haemodynamic and postoperative problems
during cach phase ol anaesthesia, .

Gronp ISO/PPV  I1SO/SV  Sev/PPV Sev/SY
Induction

Hiccough 2 {5%) 1(2.4%) 2 (3%) 0
Hyporension S{12%) 4 (10%)  5(12%)  4(10%)
Bradyveardia 12(29%) 10 (24%) LO{24%) 11 (27%)
Maintenance

Fliccough 0 .0 0 0
Hypotension 1{24%) O 1(2.4%) ll(?_.-t‘.\'.)
Hyperrension 0 ‘o o 0
Bradycardia 5{12%) 4 (10%) 4 (10%) 4 (10%)
Emergence

Cough 1(2.4%)  1(24%) 2(5%) 1 (2.4%)
Retching ¢ 0 o 0
Hiccough = :Q‘.'____, . ".:!0.--3,: PRI U o ..(5\,‘
Incrc:scd s:xhv:uon- inen 0 -0

Bing - 5 . (26%)".11 (zsse) .13 (31%) .
Shivening 7 (17%) 9 (22%) 5 (12%) -8 (19%)
Hypotension 0 a 0 0
Ilvpertension A{7%) 4 (10%) 37 3TN
Bradyeardia 1 (2.4%) 2 (%) 2(5%) L{2 40
Tachyeardia 3TN 22(5%) | 3(7%) 3(7%)
Pustoperative " N

Mild sore throat 2 (3%)  3(7%)  3(7%)  2(5%)
Hoarseness 0 0 1{2.4%) 0
Niusea 1{2.4%) 2(5%) 3 (5%) 3 (5%)
Vomiting 0 "0 0 0

1sor = isoflurane Sev = suoﬂur:mc I’PV po«.um: prcssurc ventila-
tion §V = spont:lncous \.cnnlmon R . iy

e
"y i R

TABLE 11 R:ﬂpuntory d:lta For :-Il groups dunnb cach ph:Lsc of
anaesthesia. Mean's SD i

Group | Isp/pp;{,_::kgg/sy. -:Srv/PPV . Sev/SV
Tnduerion '

Range Sp0, (%)  96-100  96-99  96-99  96-100
Mean Sp0, (%) 98.5 :0.6 98'.0 0.6 979 06 93.1 0.7
Maintenance et

Range 5p0, =% 97 -100 95-98 96 - 99 96 - 99
Mean Sp0, (%) 983206 96:8:08 984207 97.4:06
P Ch, (mmHg) 34 22 43 +5 3322 44 25
RR {min!) 16 2l 18 =2 15 «l 20 =3
MV (L) 7.020.9 56207 7.320.8° 58:08
Emergence

Range Sp0, (%) 96-99 96-100 93-100 95100

Mean Sp0, (K) 985 20.6 97.220.6 982205 97.0 £0.0)

Isar = isoflurane Sev = sevoflurine SV = spontancous venrilation
PI'V = positive pressure ventilation
R » respimtory rate MV = minute volume P, CO, = end ridal Co,

e~ - CANADIAN JOURNAL OF ANAESTHESIA

H,0, ventifadon was adequate in all patients in -the
PPV group. This may be related to accurate placement
of the device, the fixaron rechnigque, the low BMI or
the use of large LMAs. Gastric insufflation with the
LMA is 1.1r1cornmonl is a pressure dependant phe-
nomenon® and is.unlikely to occur with PAP < 20 ¢m
4,0.8 There were no cases of gastric insufflation in the
current study. The times required for command
response and orientation were approximately 50%
shorter after sevoflurane. This is in keeping with the
low, blood/gas solublllty of scvoflurane compared
with, 1soﬂur1nc and comp1r:1mc data from paralysed
intubated patients.? The incidence of sore throat with
the LMA is approximately 10%, but varics between 0-
50% and the mc:duncc of hoarseness is approximately
5%.19 The low incidence of sore throat and hoarseness
-in. our study probably rcﬂccts the high’ first time place- .

.. mént rate,uise of the standard insertion tcchmquc and

adopuon of low mtracuff pressures.

7 In conc!usmn the LMA is cffective for both SV 'md
PPV in non- pamlvch adult parients, bur P,..CO,
higher during SV and 8§p0, higher dunm, l’l’\’
Esoflurane 0.9% end-tidal or sevollurane 1.5% provide
suitable condmons for. maintenance and emergence,
but cmcrgcncc is more rapld with sevoflurane. Neither
technique offcrs advantages in terms of cardiovascular
effects or airway problems.
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Iurpose: To compare patient outcomes for positive pressure ventilation {PPV) and spontaneous ventilation (SV)
in non- paralysed patients with the LMA using either isoflurane or sevoflurane anaesthesia.

Methods: One hundred and sixty four adult patients were studied. Anaesthesia was with fentanyl/propefol and
N,0 66% in 0, with 0.75 MAC isoflurane or sevoflurane and either PPV or SV, Positive pressurc ventilation was
with tidal volumes of 6-8 mi-kg™'. Peak airway pressures were < 15 ¢cm H,0. Patients were evaluated for airway
problems, cardiorespiratory effects, and anaesthesia emergence times.

Results: There were no failed episodes of PPV or SV. Gastric insufflation was not detected by epigastric auscul-
tation, Airway problems and cardiovascular effects were similar among groups. During maintenance: 5p0, was
greater in the PPV group than in the SV group (98.4 vs 97%. P < 0.001); also, (P;C0,) (34 vs 43 mmiHg) and
the respiratory rate (RR) (15 vs |9 min-') were higher and the minute ventilation(MV) (5.7 vs 7.2 L) were lower
in the SV groups (P < 0.0001). Shorter times to LMA removal and orientation were observed in the sevollurane
groups (P < 0.0001).

Conclusions: Patient outcome is similar for SV and PPV in non-paralysed aduit patients with the LMA. isoflurane
and sevoflurane at 0.75 MAC provide suitable conditions for maintenance and emergence, but emergence is
more rapic with sevoflurane.

Objectif : Comparer I'évolution du patient lors de ia ventilation en pression positive (VPP) et de la ventilation
spontanée (VS) chez des patients non curarisés utilisant I'anesthésie avec ML sous isoflurane ou sévollurane.
Méthodes : On a étudié cent soixante-quatre patients adultes. Lanesthésie s'est faite avec le fentanyl et le
propofol et N,O 4 66 % dans O, avec une CAM d'isoflurane ou de sévoflurane a 0.75 et la VPP ou 12 VS. La
ventilation en pression positive était maintenue & des volumes courants de 6-8 mikg'. Les pressions de pointe
ventilatoires étaient < |5 em H,0. On a évalué chez les patients les problemes des voies aériennes, les effets
cardiorespiratoires et les temps de réveil.

Résultats : Il n'y a et aucun échéc de fa VPP ou de la VS, Of n'a pas détecté d'insuffiation gastrique A I'auscul-
tation épigastrique. Les problémes des voies aériennes et les effets Cardiovasculaires étaient semblables dans les
deux groupes. Pendant le maintien de I'anesthésie, la SpQ, était plus élevée dans le groupe sous VPP que dans
le groupe en VS (98,4 vs 97 %. P < 0,001); on a aussi noté que la (P CO,) (34 vs 43 mmHg) et la iréquence
respiratoire (FR) (15 vs 19 min™') étaient plus élevées et que la ventilation minute (VM) (5.7 vs 7.2 1) était plus
basse dans le groupe en VS (P < 0,0001). On a observé des temps de retrait du ML et de retour 3 la conscience
plus courts dans le groupe qui a requ du sévoflurane {P < 0,0001).

Conclusion : Avec l'utilisation du ML, I'évolution des patients adultes non curarisés est similaire pour la VS et la
VPP Lisoflurane et le sévofiurane, avec une CAM de 0,75, fournissent des conditions adéquates de maintien de
Fanesthésie et de réveil, bien que le réveil soit plus rapide avec le sévoflurane.
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Keller*st al.: VENTILATION WITH THE LARYNGEAL MASK

HE laryngeal mask airway (LMAY} has been

widely used for positive pressure ventilation

(PPV) during anacsthesia' bur there are

concerns about the risk of filed ventilation
and /or gastric insufflation.? Published data suggest
that the LMA/PPV technique is safe and effective.t3~
5 However, most studies were performed in paralysed
paticnts and there are no comparative data obrained
with spontancous ventilaton (§V). In addition, no
studics have evaluared the clinical efficacy of isoflurane
or sevoflurane with the LMA. Therefore, we com-
pared PPV and SV using the LMA in non-paralysed
patients receiving cquipotent doses of cither isofluranc
or scvofturane to determine if any technique offered
advantages in terms of airway problems, cardiorespira-
tory cffects and emergence times.

Methods

Ethics committee approval and informed consent were
obtained. One hundred and sixty four consccutive ASA
1-2 adult paticnts scheduled for peripheral muscu-
loskeleral surgery (>30 min) in the supine position
were randomly assigned to one of four (n = 41) cqual
sized groups. In group I (Iso/PPV), anacsthesia was
with isofluranc 0.9% (0.75 MAC) and PPV. In group 2
(Iso/8V), anacsthesia was with isoflurane 0.9% and SV,
in group 3 (Sev/PI'V), anaesthesia was with sevoflu-
rane 1.5% (0.75 MAC) and PPV. In group 4 (Sev/SV),
anacsthesia was with scvoflurane 1.5% and SV. Padents
were excluded if they had respiratory tract pathology, a
body mass index (BMI) > 30, or were at risk of aspira-
tion,

Premedication was with, 7.5 mg -midazolam po.
Anaesthesia was induced with’ 1- 3 ngkgt fcntanyl and
2.5-3.5mgkg! propofol The LMA (size 4 #4: fcmalc,
size #5: m:xlc°) was insereed, fixed and" removed
according to. the m:muﬁlcturcrs mstrucnons"' by an
experienced LMA " user.” Positive’ pressucé vcnnlauon
was with tidal volumes of 6-8 ml-kg™} and pcak airway
pressures  (PAP) were ilmltLd to 15 ‘em+H,0.
Rcsplratory rate was adjusted to maintain PETCOIQ’mh-
in the normal range. Paticrits in the SV groups under-
went manually assisted vendlation undl- SV resumed.
Maintenance was with N,0 66% in 0, and the random-
ized volatile agent. Epigastric auscultaton was per-
formed ,during. maintenance .to: dctcct ;. gastric
msufﬂauon A circle'anaesthetic brcathmg sysl:cm was
used with frcsh gas.flow of 6 L-min-t, ,Anacsthcsm was
,connnucd Ul‘ltll thc complcnon of surgery. The LMA
rcmoval time (opcn moqth to, commahd) and  orienta-
tion time (corrcct date’ of b1rth) were' dctcrmmcd by
repcatedly’ (every 30 scc) qucsuomng _the " patient.
Pharyngolaryngcal "morb:d:ty ‘was' determincd by
blinded structured interview 18:24 hr postoperatively,
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Cardiorespiratory data were collected every minute
during induction/emergence and every five minutes
during maintcnance. Problems were documented dur-
ing cach phase of anacsthesia (unblinded: indue-
tion/muaintenance; blinded: emergence). Respiratory
problems included failed inscrtion (failed placement
wnhm 20 sec), failed PPV (Sp0, < 95% with Fi0, 33%,

+C0, > 40 mm Hg), ‘failed SV (8p0, < ‘)‘5% with
1-10 3"3% P..C0, > 75 mm Hg) and any orhu adverse
airway u'mr. l-iacmodynamic problems included
hyper/hypotension (x 20% preinduction baseling val-
ues), tachy/bradycardia (> 100 and < 60 min™') and
other dysrhythmias. Significance was taken as P <

0.05.

Results
The mean + SD age and body mass index were 40 +
13 yr and 24 = 3 kg-m™! respectively. The male: female
ratio was 95:69. There were 39 smokers. The mean
(SD) duration of surgery was 54 £ 21 min. There were
no demographic or surgical differences among groups.
There were no failed insertion attempts, cpisodes of
failed PPV or failed SV. No gastric insufflation was
detected by auscultation. Requirements for additional
drugs (fenranyl, propofol) were similar among groups.
Problems occurring during cach phase of anacsthesia
and postoperatively were similar among groups (Table
I). During maintenance and ecmergence the mean
Sp0, was greater.in the PPV group than in the SV
group (P < 0.001). Therc were no episodes of cough-
ing, retching, hypertension or ,tachycardia during
induction or maintenance. There were no episodes
laryngospasm, bronchospasm, regurgitation, aspira-
tion or othcr dyschythmias, The mean P .C0, and the
rcsp:ratory ratc were hlghcr and the’ .mnun_ volume
lower in-the 8V group compared-with-the PPV group
(P < 0.0001), but otherwise cardiorcspiratory data
was similar {Table II). Shorter imes to LMA removal
{6 » 12 min} and orientation, (9 »s 16 min) were
observed in the sevoflurane groups compared with the
isofluranc groups (P < 0.0001). Removal and orienta-
tion times werc similar for. SV, and PPV. §V resumed
more rapidly, with sevofluranc (Iso/PPV: 5 psSev/PPV:
2 min, P < 0.01).

[ . , . ,;
Discussion ., - 0Lait
Thesc data suggest that PPV with thc LMAs compa-
rable to SV in non-paralysed adult patients undergo-
ing pcnphcml musculoskclctal surgery. The higher
PCOjand lower SpO in ‘the SV- group arc in keep-
ing w1_th the known ventilatory depressant effects of
anacsthesia and did not cause any clinical problems.

Despite intracuff pressure .adjustment up to 60 cm
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i v
TABLE I Respiratory, hacmodynamic and postopcrative problems

during each phasc of anaesthesia., . .,.,, . ,

Group ISO/PPY ISO/SV . ! Sev/PPV Sew/SV
Induction s ’ ‘ ,

Hiccough 2(5%) . 1(24%) 2(5%) 0 ‘.
Hypotension 5 (lZ%) 4 (10%)  5(12%) 4 (10%)
Bradycardia 12 (29%) 1'0 {24%) 10 (24%)‘ 11 {27%)
Maintenance ] ' ) S

Hiccough o 0 0 o .
Hypo'rc.nsion T (;,-ﬂ}),d JQ,"‘ . -.'1.] (.2."1;%)““1_ (2..49'6)
Hypertension 0 -0 0 4 0 o o
Beadycardia 5(12%) - 4(10%) 4 (10%) 4 (10%)
Emergence '

Cough 1(24%) 1(24%) 2(5%)  1(2.4%)
Retching 0 ) 0 0., ;
Hiccough . .., .0 .. -0 - 0. o .,
lncrcascd sahvauon‘ O, '0. ’ 0 . 0, .
B:ung W e '10 (24%) 1} (26%) A1 (2696), 13(31x)
Shivcring 7 (,17%)' 9(22_%) 5 (12%) 3 (19%)
Hypotension 0 0 o 0
Hypertemsion 3 (7%) 4 (10%) 3 {7%) 3(7%)
Bradyeardia L. %), 2(5%)  2(5%)  1{24%)
Tachycardia! 1, 3 (7:%) '»-2 (5%) . 3(7%) . 3(7%),
Pa:roperahn B v .f R

Mild sore throar_ 2 (5%), .3 (7%) 3(7%) 2(5%)
Hoarseness 0 . g L 1(24%) ©

Nausea 1(24%), 2(5%) 2(5%)  2(5%)
Vomi.:ing , 0 t;i-‘. o, . o ) 0

Iso' :soﬂunnc Sev - scvoﬁuranc I’PV - pOsm\.c prcssurc vcnnla-
'tion SV-spontancous vcnnlaucm Ve R AN
sl o e 2 e T ’ SR
" ':' A A TR ;_.-_.',.‘ - r:‘-

TABLE 11 Rcsplntory dnm for all groups dunnb cach phasc of'
:m:xcsthcm Mcan z S '

ML 5

,crqup. e ISO/PPV, WISO/SV i;S'gv/'PI"V ..s;vs'v
' Indsiction “ _ ‘nﬁ':..':u‘" ". ST *'.‘.'.
Range Sp0, (%) 96-100 ~96-99° 96-99  96-100

-‘.Ic:u'l‘SpO2 (%)

98.5 206 98.0 toﬂq " 97.9 20.6 - 98.1 £0.7
Maintenance o ‘

.l'."n. . [

Ringe Sp0, +% 97 100 / Y95t 98 ! ‘96-99 + 96-99
Méan Sp0, (%) - 98.3 <006 "96:8 08" 98.4 =o 7 574 206
P,CO, (mmHg) 34 £2 4315 33427 44 +5"
RR (min') 16 2! 18 22 15 =l 2043
MV(L) | 70209 56407 73 :0.8" 58208
Emergeice ; E " '
Range Sp0, (%) 96 99 ! '96{-‘ 100 ' 95-100 . 95-100
Mean $p0, (%) " 985106 '97.2' +0.6 "'98.2 to.é -97.0 £0.6)

"Iso =isoflurine Sev' = scvoﬂumnc SV-= spontancous vennl:mon
PPV'= posmvc pressure 'ventilation G
RR = respimtory rate MV = minute volume P, CQ, = end tidal CO,
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H,0,.ventilation..was adequate in all, patients in-the
I‘PV .group. This may be related to accurate piaccmt.nt
of the device, the fixation technique, the;low BMI or
the ,use, of;large LMAs. Gastric_insufflation with the
LMA is uncommon,! is a pressure dependant phe-
nomenon® and is unlikely to occur with PAP < 20 cm
H,03 Thcrc were no cases of gastric imsufflation in the
currcnt study Thc times required for command
response, and orientation were approximately 50%

shorter a&cr scvpﬂumnc Tl’llS is in kecping with the

iow blood/ gas,.solubility | of scvoﬂuranc comparcd
w:th 1soﬂuranc :md O,comp:u‘:mv-: 'data from paralyscd
mmbatcd pancnts ? The incidence of sore throat with
the LMA is apprommatc!y 10%, but varics bcr\ucn 0-
50% and;thc incidence of honrscncss is approxmmtg:ly
5%.10 Thc low mc1dcncc!6f' sore throat and hoarscncss
in.our- study probably’ reflects the' hxgh first time placc- .
ment rate, use of the standard inserton tcchmquc and
am'--m
adopnon of low mtracuff Jpressures. -
ln, conclusmn \:hc is cff'ccnvc for both SV and
PPV in, non paralyscd ‘adilt p'mcnrs but’ Py CO1 is
hlghc_r dunng SV and Sp0, higher during PI'V.
Isofluranc 0.9%, end-tidal or sevoflurane 1.5% provide
smtablc condmons for,maintenance and emergence,
bur cmcrgcncc is more rapnd with scvoﬂunnc ‘Neither
tcchmquc offcrs 1d\'antagcs in tcrms of cnrdiovasulhr
cffccts or :urwny problcms
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