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Keypoints

The laryngeal mask cuff inflation can exert a pressure and a displacement on the neck vessels and determine a poten-
tial change of the carotid flow. No study has been never performed in pediatric patients. The variation of the carotid

flow was studied on a group of pediatric patients during the phase of sevoflurane induction.

Abstract

Introduction

The laryngeal mask cuff inflation can exert a pressure
and a displacement on the neck vessels and determine a
potential change of the carotid flow. The study exami-
ned the effects of cuff inflation of a ProSeal Laryngeal
Mask Airway on the carotid bulb during sevoflurane in-
duction in pediatric population.

Materials and Methods

The measurement of some hemodynamic parameters
(cross-sectional area carotid artery, resistance index, ca-
rotid flow acceleration, systolic and diastolic peak velo-
city, SDR [S/D Ratio: Systolic Peak Velocity / End Dia-
stolic Velocity]) were performed bilaterally before and
after laryngeal mask cuff inflation by color Doppler ul-
trasound at the level of the carotid artery bulb during
sevoflurane induction in pediatric patients undergoing
surgery.

A ProSeal laryngeal mask was used in this study as it
has a better leak pressure versus the classic laryngeal

mask airway.

Results

Results showed that there was no clinically and statisti-
cally significant variation in measured parameters befo-
re and after laryngeal mask cuff inflation

Conclusion

The results demonstrated that in children during sevo-
flurane induction, differently from other studies descri-
bed in literature, laryngeal mask cuff inflation does not
reduce or change the carotid flow and all other hemody-
namic parameters.

Keywords: laryngeal mask airway, pediatric, hemody-
namic monitoring, ultrasound, carotid flow, bulb.
Introduction

The use of laryngeal mask airway (LMA) is common in
anesthesia clinical practice in adult and pediatric pa-
tients [1]. The ProSeal Laryngeal Mask Airway
(PLMA) can be considered a replacement device for the
Classic LMA with major advance for several reasons: it
allows ventilation at much higher airway pressures, pro-
tects the lungs from aspiration and the stomach from ga-

stric insufflation, facilitates the passage of a gastric tube
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and in some cases allows the insertion of hemodynamic
monitoring devices into the esophagus as described by
Galante with the innovative technique called TED-
PLMA [2, 3]. Moreover, it can be inserted like the Clas-
sic LMA, has its own built-in bite block and malposition
is detected more readily [4].

No study has demonstrated the hemodynamic impact of
PLMA cuff inflation in pediatric population undergoing
general anesthesia using this device and no data are
available about the hemodynamic changes in sovraortic
flow before and after the cuff inflation of the PLMA.
Only two old studies have been described in literature
by Colbert but in adult patients [5,6].

This study examined the effects of cuff inflation on the
systolic and diastolic pressure, heart rate and sovraortic
circulation trough measurements of bilateral carotid
cross sectional area, velocity of blood flow, resistance
index, flow acceleration, systolic and diastolic peak ve-
locity, SDR (S/D Ratio: Systolic Peak Velocity/End
Diastolic Velocity) at the level of the carotid bulb before
and after cuff inflation.

Materials and methods

The study was performed after the institutional ethic
committee approval.

We enrolled 25 children, 21 males and 4 females with
age range between 2 and 11 years old (average: 4.76
years ), weighing between 9 and 56 kg (mean: 25.04 kg)
undergoing surgery for cryptorchidism, hydrocele, her-
nia, phimosis, acute torsion of the testicle. We used a
PLMA with variable sizes from 1.5 to 3.0 depending on
the ideal weight of the patient. The induction of ane-
sthesia was performed with a mixture of air/oxygen and
sevoflurane (FiO, 0.4 and sevoflurane up to 8 %). Peri-
pheral venous access was obtained and no opioids or
muscle relaxants were administered before the measu-
rement.

The measurement of some hemodynamic parameters
(cross-sectional area carotid artery, resistance index, ca-

rotid flow acceleration, systolic and diastolic peak velo-

city, S/D Ratio [Systolic Peak Velocity/End Diastolic
Velocity]) were performed bilaterally before and after
laryngeal mask cuff inflation by ultrasound color po-
wer Doppler (Sonosite 180 Plus, linear probe 5 - 10
MHz) at the level of the carotid artery bulb during the
sevoflurane induction of anesthesia (Figures A, B).
Standard respiratory and hemodynamic parameters such
as SpO,, EtCO,, systolic artery pressure (SAP), diastolic
artery pressure (DAP) and heart rate (HR) were recor-
ded.

Statistical analysis

About statistical analysis we compared the hemodyna-
mic and respiratory parameters before and after laryn-
geal mask cuff inflation. Statistical analysis was per-
formed using Microsoft Office Excel program and the
Student t-test for paired samples. A P-value < 0.05 was

considered as significant.
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Figure B. Ultrasound carotid size measurement

Results

The results have been described on the graphs illustrated
in Figures 1-12 and Table 1 that show the trend of the
parameters measured before and after laryngeal mask
cuff inflation. We considered two main groups of clini-
cal parameters: systemic hemodynamic parameters (sy-
stolic artery pressure, diastolic artery pressure and heart
rate) and sovraortic hemodynamic parameters (bilateral
carotid cross sectional area, velocity of blood flow, resi-
stance index, flow acceleration, systolic and diastolic
peak velocity and SDR at the level of the carotid bulb.
Results show no clinically and statistically significant
changes of systemic hemodynamic parameters before
and after laryngeal mask cuff inflation (Figures 1 and 2),
and no clinically and statistically significant variation

for sovraortic hemodynamic data (Figures 3-12, Table

).
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Figure 1. Systolic and diastolic artery pressure (PAS/PAD) before (t)
and after cuff inflation (t + 1).
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Figure 2. Heart rate before (t) and after cuff inflation (t + 1).
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Figure 3. Resistance Index Dx before (t) and after cuff inflation
(t+1).
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Figure 4. Resistance Index Sx before (t) and after cuff inflation
(t+1).
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Figure 5. Cross sectional area dx before (t) and after cuff inflation
(t+1).
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Figure 6. Cross sectional area sx before (t) and after cuff inflation
(t+1).
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Figure 7. Carotid Flow Acceleration Dx before (t) and after cuff infla-
tion (t + 1).
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Figure 8. Carotid Flow Acceleration Sx before (t) and after cuff infla-
tion (t + 1).
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Figure 9. Systolic Peak Velocity Dx before (t) and after cuff inflation
(t+1).
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Figure 10. Systolic Peak Velocity Sx before (t) and after cuff inflation
(t+1).
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Figure 11. Diastolic Peak Velocity Dx before (t) and after cuff infla-
tion (t + 1).
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Figure 12. Diastolic Peak Velocity Sx before (t) and after cuff infla-
tion (t +1).

SYSTOLIC AND DIASTOLIC VELOCITY
Systolic Peak Velocity Dx before inflation
End Diastolic Velocity Dx before inflation
Systolic Peak Velocity Dx after inflation
End Diastolic Velocity Dx after inflation
Systolic Peak Velocity Sx before inflation
End Diastolic Velocity Sx before inflation
Systolic Peak Velocity Sx after inflation
End Diastolic Velocity Sx after inflation

SDR

Table 1. SDR (S/D Ratio: Systolic Peak Velocity / End Diastolic Ve-
locity) of right and left carotid artery before and after laryngeal mask
inflation.

Discussion and conclusion

The statistical analysis of systemic and carotid hemody-
namic data have been demonstrated that the changes of
these parameters before and after the laryngeal mask
cuff inflation turns out to be statistically and clinically-

significant (p <0.05).
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We only observed a very and not significant light de-
crease in systemic hemodynamic parameters and some-
time in carotid flow thht could be explained by the
depth of anesthesia induced by sevoflurane which de-
termine a reduction af all systemic hemodynamic para-
meters (HR, SAP and DAP) but without influence on
the sovraortic hemodynamic parameters.

The variation of HR, SAP and DAP can also be related
to the considerable variability observed physiologically
in different age groups of children but it’s not signifi-
cant if we take as reference the analysis of specific he-
modynamic parameters measured on the right and left
carotid artery before and after laryngeal mask cuff infla-
tion.

Moreover, the SDR values obtained showed a remar-
kable stability of carotid flow that leaves non doubt
about the poor influence of the LMA (Table 1).

These results demonstrated that in children, differently
from the results reported in literature by Colbert [5,6]
on adult patients, that laryngeal mask cuff inflation does
not reduce carotid flow. The use of PLMA can therefore
be considered safe in the pediatric age and during sevo-
flurane induction even when used at high concentra-
tions.

The limitation to this study could be due to the fact that
the pediatric population we studied referred to different
age and weight ranges and using laryngeal masks of dif-
ferent sizes.

It would be more useful and interesting to study these
hemodynamic changes on a larger homogeneous pedia-
tric population with the same age, weight and LMA si-
ze.
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