ORIGINAL RESEARCH PAIN. ANAESTHESIA & INTENSIVE CARE N 42019

VIAK: 616.24-089.5-031.81-073.756.8-039.71-053.2
DOI: https://doi.org/10.25284/2519-2078.4(89).2019.187801

Albokrinov Andrew A.7,.
Perova-Sharonova Valentyna M.,
Fesenko Ulbolhan A.?

Svyatoslav I. Stepanyshyn 3

LATERAL POSITION IN CHILDREN
DURING HEAD MRI UNDER GENERAL
ANESTHESIA FOR PREVENTION OF
UPPER AIRWAY COMPLICATIONS

" Lviv Regional Children’s Clinic Hospital, Lviv, Ukraine
2 Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
3 St. Paraskeva Medical Center, Lviv Ukraine

Background: Magnetic resonance imaging is essential investigation method for central nervous system lesions. Closed
space and loud noise inside magnetic resonance machine can cause sense of fear in children, so it is common practice
to use sedation or general anesthesia in children undergoing magnetic resonance imaging. For safe general anesthesia
management endotracheal intubation or laryngeal mask airway placement are recommended. However not all magnetic
resonance imaging offices are supplied with compatible equipment and often general anesthesia is provided on spontaneous
breathing through natural airways. In emergency medicine lateral position can prevent upper airway complications such
as obstruction, aspiration, cough and laryngospasm. The aim of our study was to compare incidence of upper airway
complications in children in supine and lateral position undergoing head magnetic resonance imaging under general anesthesia.
Materials and methods: Forty-one children undergoing elective head magnetic resonance imaging under general anesthesia
were randomized into 2 groups: “Supine” and “Lateral”. Children under general anesthesia were left breathing spontaneously
in supine or right lateral decubitus position with slight head and neck extension. Vital signs monitoring included ECG,
Sp0,, blood pressure and sidestream capnography. Episodes of desaturation, obstruction, apnea, need for airway manipulations
such as Guedel airway or laryngeal mask airway placement, suctioning and manual ventilation were registered. Results:
Incidence of upper airway complications and need for airway manipulations were significantly lower in “Lateral” group.
Number of patients with no complications was significantly higher in “Lateral” group. Mean number of any complication
per one patient in “Lateral” and “Supine” groups was 0.1 and 2.4 respectively. Number needed to treat of lateral position
for total absence of complications was 1.3 and risk reduction of having any complication was 75.8%.

Conclusion: Lateral position is simple maneuver that allows to decrease number of upper airway complications, upper
airway manipulations and to increase safety of children undergoing head magnetic resonance imaging under general anesthesia
on spontaneous breathing through natural airways.
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BACKGROUND during investigation and this can lead to reduction

Nowadays magnetic resonance imaging (MRI) is ~ Of images quality [5], at the same time mechanical
essential investigation method, especially in immobilization without anesthesia or sedation can

diagnosing of central nervous system, spine, soft lead to additional stress [6]. Neonates and younger

tissue and major joints lesions [1]. In some people child.ren require deeper lev§1 of anesthesia or
(such as children and individuals with sedation compared to older children and adults that

claustrophobia) closed space and loud sounds inside ~ €an  causc upper airway and respiratory
MRI machine can cause strong sense of fear [2, 3, complications linked to general anesthesia when

4]. Besides, child in stress cannot be immobile airways are not secured [5].
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Modern scientific data says that general
anesthesia or sedation in children should not be
avoided if it is necessary for surgical, interventional
or diagnostic procedures [7].

Endotracheal intubation or laryngeal mask airway
(LMA) placement and mechanical ventilation are
recommended for safe anesthesia management as
general anesthesia agents can cause upper airway
obstruction and/or respiratory depression [5, 8].
However, general anesthesia or sedation with natural
airways and spontaneous breathing are often
employed outside operating theatre [9, 10]. It is also
known that not many MRI offices are equipped with
special MRI compatible (non-magnetic) monitors,
suctions, infusion pumps, laryngoscopes and
anesthesia stations, especially in low income
countries. One of the surveys showed that
spontaneous breathing with or without Guedel
airway in children undergoing MRI under general
anesthesia is the most common approach [11]. Else,
it may be difficult in MRI office to ensure full
spectrum anesthetic management including airway
management and mechanical ventilation. That’s why
we consider that alternative ways to ensure patients’
safety may be useful in the settings of insufficiently
equipped area where general anesthesia is carried
out.

It is known that unconscious patient in supine
position can suffer from upper airway obstruction
due to decreased tongue and laryngeal muscle tone
[12, 13] and gastric/oral contents aspiration due to
reduced protective upper airway reflexes such as
cough reflex, expiration and laryngospasm [14]. If
upper airway reflexes are even preserved under
“light” anesthesia, laryngospasm can cause hypoxia
and both laryngospasm and coughing can lead to
patient movements, need for airway management
maneuvers and hence to reduction of MRI scans
quality or MRI study delays or abortion.

“Recovery position” is recommended by
European Resuscitation Council in unconscious
persons or in persons immediately after successful
resuscitation [15, 16, 17]. If patient is turned on his
side into recovery position elimination of mechanical
obstruction with the tongue and fluid drainage from
the mouth and airway due to gravity occurs. So,
recovery position can prevent upper airway
complications in unconscious adults and children
and our hypothesis was that it can prevent such
ones in the anesthetized children who undergoing
elective head MRI.

We named the studied position “lateral” as it is
not exactly “recovery position”. Lateral position in
our study involved the presence of pillow but not
hand under the head to ensure its neutral position,
besides both knees and both hips were flexed.

OPUTTHANBHE AOCANIAKEHHST

Lateral position for prevention of upper airway
complications in anesthetized children in MRI office
is not described in literature.

OBJECTIVE

To find out if lateral position in children
undergoing head MRI under general anesthesia with
spontaneous breathing reduces the incidence of
upper airway complications.

MATERIALS AND METHODS

Before beginning of the study radiologists were
asked if it is possible to obtain quality scans in lateral
position and then rotate them by 90 degrees, and
their permission was obtained. The study was
approved by the St. Paraskeva Medical Center
Ethics Committee (Protocol #3, dated September 4,
2017, chairperson Z. Stadnyk, MD). Before
inclusion informed consent for study participation
was obtained from patients’ parents. Inclusion
criteria were as follows: (1) elective head MRI, (2)
1 to 3 ASA physical status, and (3) parental
informed consent for study participation. Patients
who needed endotracheal intubation due to medical
condition or presumed difficult airways were not
included in the study. After enrollment children were
randomized for inclusion to “Supine” or “Lateral”
group using RANDBETWEEN(1;2) function in
Microsoft Excel 2016 software (generated random
numbers “1” or “2” corresponded to “Supine” or
“Lateral” group respectively). A total of 41 children
were enrolled. Children in two groups did not differ
significantly. Demographic and clinical data of
enrolled children is shown in Table 1.

Table 1. Demographic and clinical data of enrolled
patients.

Supine (n=22) Lateral (n=19)

Age, months (median
(25; 75 quartile))

Male/female, n/n

Body weight, kg (median
(25; 75 quartile))
Diagnosis, n (%)

34.5 (23; 56.5) 34 (25; 49.5)

9/13 8/11

13.15 (11.1;21.4) | 14 (10.5; 23.5)

— Cerebral palsy 12 (54.5) 11 (57.9)
— Hydrocephaly 2(9.0) 3(15.8)
— Callosal agenesis 1(4.5) 2(10.5)
— Retinoblastoma 1(4.5) 0(0)
— Cerebral tumor 4 (18) 2(10.5)
- Cerebral echinococcus 1(4.5) 0 (0)
— Optic nerve tumor 1(4.5) 1(5.3)

Study time, minutes
(median (25; 75 quartile)
Total propofol dose,
mg/kg*h (M+SD)

34.0 (31.3;40.5) | 25.0 (22.0; 28.5)

5,79+1.36 4.64+0.64

Study protocol

Induction of general anesthesia (propofol bolus
2-2.5 mg/kg) was performed in supine position in
both groups. After induction of general anesthesia
propofol infusion was set to 6 mg/kg*h and patients
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were positioned according to study group: patients
in “Supine” group were positioned supine with slight
head and neck extension and roll under their
shoulders; patients in “Lateral” group were turned
in right lateral decubitus position with slight head
and neck extension and a pillow under the head to
ensure its neutral position. Patients were left on
spontaneous breathing with 2 1/min oxygen flow
through nasal cannulas.

Vital signs monitoring included ECG, SpO,,
noninvasive blood pressure and sidestream
capnography with gas sampling from mouth [18].
Upper airway obstruction or apnea were defined
when capnography curve disappeared. Upper airway
obstruction was verified if after jaw-thrust
maneuver capnography curve appeared again. Upper
airway obstruction primarily was treated with
Guedel oropharyngeal airway insertion. If second
episode of obstruction in one patient was registered,
general anesthesia was deepened and LMA was
inserted. In case of cough upper airway suctioning
with or without anesthesia deepening was carried
out. In case of apnea, if LMA was not already in
place anesthesia was deepened, LMA was inserted
and manual ventilation with Jackson-Rees circuit
was accomplished.

SpO, was registered every minute. Number of
desaturation (SpO, < 90%), obstruction and cough
episodes were also registered. Number of
manipulations on airway such as Guedel airway or
LMA placement, airway suction and manual
ventilation were registered as well.

Statistical analysis

Statistical analysis was performed using
STATISTICA 8.0 software. Data with normal
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distribution was presented as mean and standard
deviation (SD) and the significance of the
differences between mean values was estimated
using Student’s ¢ test. Data with non-normal
distribution was presented as median and 25 and 75
quartile and the significance of differences between
medians was estimated by Mann-Whitney U test.
Categorical data was presented with 95%
confidence interval and the significance of
differences between values was estimated by chi-
squared test. The significance of differences was
shown as ¢-value, U-value and u*-value, respectively.
Differences were considered significant if P value
was lower than 0.05. Number needed to treat
(NNT) was calculated using MedCalc online
software (https://www.medcalc.org/calc/relative
risk.php). Post hoc power analysis of the study was
performed using ClinCalc online software (http://
clincalc.com/stats/power.aspx).

RESULTS

Mean SpO2 was higher in “Lateral” group. The
difference reached statistical but not clinical
significance. Number of desaturation episodes,
episodes of upper airway obstruction, cough
episodes, apnea episodes and general number of
complications was significantly lower in “Lateral”
group compared to “Supine” group. The same trend
was observed with number of patients having
corresponding episodes of complications. Number
of patients who had no complications was
significantly higher in “Lateral” group.

Need for additional airway management during
MRI such as Guedel airway insertion, LMA
insertion, upper airway suction and manual

Table 2. Mean SpO,, incidence of desaturation and other upper airway complications.

Supine (n=22) Lateral (n=19) P
SpO2 (%, M+SD) 94.04+2.89 96.9+1.59 Fplgggg?Z
SpO2 < 90%, number of episodes 16 0 U=313.5
median (25; 75 quartile) 0.5(0; 1) 0(0; 0) P=0.0004
SpO2 < 90%, number of patients 1 0 )(2=1 2.414
% (95% ClI) 50 (28.2-71.8) 0 (0-17.6) P=0.0004
SpO2 < 90% episode duration, minutes (M+SD) 1.62+0.96 -
Upper airway obstruction, number of episodes 21 1 U=352.5
median (25; 75 quartile) 1(0.25; 1) 0(0; 0) P<0.0001
Upper airway obstruction, number of patients 16 1 X*=19.118
% (95% ClI) 72.7 (49.8-89.3) 5.3 (0.1-26.0) P<0.0001
Cough, number of episodes 11 1 U=293.5
median (25; 75 quartile) 0(0; 1) 0 (0; 0) P=0.0042
Cough, number of patients 10 1 X’=18.389
% (95% Cl) 45.5 (24.4-67.8) 5.3 (0.1-26.0) P=0.0038
Apnea, number of episodes 5 0 U=256.2
median (25; 75 quartile) 0 (0; 0) 0 (0; 0) P=0.028
Apnea, number of patients 5 0 X’'=4.675
% (95% Cl) 22.7 (7.8-45.4) 0 (0-17.6) P=0.0306
Apnea episode duration, minutes (M+SD) 4.33+3.51 -
No complications, number of patients 3 17 X°= 25.859
% (95% Cl) 13.6 (2.9-34.9) 89.5 (66.9-98.7) P<0.0001
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ventilation was lower in “Lateral” group. Differences
were statistically significant for all kinds of airway
management.

Main study results are summarized in Table 2 and 3.

Mean number of any complication per one
patient in “Lateral” and “Supine” groups was 0.1
(95% CI 0.05-0.3) and 2.4 (95% CI 1.8-3.0)
respectively. The difference between these values
was statistically significant (U=412, P<0.0001).

There were no other upper airway and
respiratory complications (such as vomiting,
aspiration, stridor, laryngospasm) which are
described in literature [19].

Number needed to treat (NNT) analysis showed
that NNT of lateral position for absence of
complications was 1.3 (95% CI 1.0-1.8) and general
risk reduction of having any complication was
75.8% (95% CI 55.9-95.7%). That means that about
one in every 1.3 patients benefited from lateral
position in head MRI under general anesthesia.

Post hoc power analysis showed that power of
the study (1 — b-error probability) reached 61.6-
100% for specific complications and airway
manipulations, and 100% for total absence of
complications.

DISCUSSION

Difference in mean SpO, was clinically
insignificant probably because of prompt
anesthesiologist’s response on airway obstruction or
apnea and hence short periods of these events. On
the other hand, desaturation due to airway
obstruction or apnea nevertheless occurred,
probably because of low functional residual capacity
in small children [20].

Incidence of complications in “Supine” group in
our study is close to Tith’s et al. data. The authors
report airway obstruction in 30.9-42.7%,
desaturation in 45.7-59.4% and cough in 16.8-
21.7% of children undergoing head and spine MRI
under general anesthesia with spontaneous breathing
through natural airways [21]. However, there is

Table 3. Need for additional airway management.

OPUTTHANBHE AOCANIAKEHHST

information about much lower or even zero upper
airway and respiratory complications in similar
setting [10, 19]. Relatively large number of these
complications in supine patients in our study can be
explained by large proportion of patients with
cerebral palsy who have depressed upper airway
reflexes and upper airway hypotonia [22] and,
possibly, by small number of patients in our study.

We cannot compare incidence of complications
in “Lateral” group with that shown in literature
because lateral position for head MRI under general
anesthesia is not described.

Significantly lower incidence of desaturation in
“Lateral” group is explained by lower incidence of
airway obstruction in this group.

Lower incidence of airway obstruction and in
accordance airway manipulations in “Lateral” group
was probably due to gravity-caused dislocation of
tongue and soft palate from the pharynx.

Higher number of cough and suction episodes in
“Supine” group was probably caused by mouth
secretions which did not get into the larynx in
“Lateral” group due to gravity.

Lower incidence of apnea and manual ventilation
in “Lateral” group can be explained by lower
number of airway manipulations and hence lower
number of general anesthesia deepening and lower
total propofol dose in this group.

Higher total Propofol dose in “Supine” group was
due to more frequent need for additional boluses for
anesthesia deepening for Guedel airway and LMA
insertion in this group.

Tend to higher MRI duration in “Supine” group
was due to delays and pauses in the procedure for
airway manipulations in children of this group.

CONCLUSION

Lateral position is simple and easy to accomplish
maneuver that allows to decrease number of upper
airway complications, upper airway manipulations
and to increase safety of children undergoing head
MRI under general anesthesia on spontaneous
breathing through natural airways.

Supine (n=22) Lateral (n=19) P

Guedel airway insertion, number of patients 16 1 X'=19.118

% (95% Cl) 72.7 (49.8-89.3) 5.3 (0.1-26.0) P<0.0001
LMA insertion, number of patients 10 0 )(2= 11.422

% (95% Cl) 45.5 (24.4-67.8) 0 (0-17.6) P=0.0007
Upper airway suction, number of episodes 11 1 U=284

median (25; 75 quartile) 0(0; 1) 0(0; 0) P=0.0278
Upper airway suction, number of patients 10 2 X°=6.008

% (95% Cl) 45.5 (24.4-67.8) 10.5 (1.3-33.1) P=0.0142
Manual ventilation, number of episodes 5 0 U=256.5

median (25; 75 quartile) 0(0; 0) 0(0; 0) P=0.028
Manual ventilation, number of patients 5 0 X’=4.675

% (95% Cl) 22.7 (7.8-45.4) 0 (0-17.6) P=0.0306
Manual ventilation episode duration, minutes (M+SD) 4.33 + 3.51 -
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AJIb6OKPIHOB A. A., ®ECEHKO Y. A., [IEPOBA-LUAPOHOBA B. M.,| CTENTAHULUNH C. I.|

BOKOBE NOMNOXEHHSA NiJ YAC NMPOBEAEHHSA MPT FONOBW Y AITEN NIA 3ArFANIbHOIO AHECTE3IEIO ANA
MPO®ITAKTUKN YCKNAOHEHDb 3 BEPXHIX AUXANBbHUX LNAXIB

BcTyn. MarHiTHo-pe3oHaHcHa Tomorpadist (MPT) € BaXKnvB1M METOAOM [iarHOCTUKM YpaXeHb LieHTpanbHOi HepBOBOT CUCTEMU. 3aKpUTMIA NPOCTip Ta
iHTeHCMBHWI WyM B cepeauHi anapaty MPT MOXyTb BUKUKATY Big4yTTS CTpaxy y AiTe, TOMy 3aranbHOK NPaKTUKOK y AaHOi KaTeropii naLieHTiB €
npoBefeHHs cefalii abo 3aranbHoi aHecTesii. 3 MeToro 6e3neky Npy NpoBeeHHI 3aranbHOI aHECTE3ii peKOMEHIYETLCS BUKOPUCTOBYBATU EHAOTpaxearnsHy
iHTyGaLjito abo BCTaHOBMNEHHs napuHreansHoi Macku. [NpoTe He BCi kabiHeT MPT 3abe3neyeHi cymicHm 3 MPT obnagHaHHsM, TOMy YacTo 3aranbHa
aHeCcTesist NPOBOANTLCS Ha CMOHTAHHOMY AWXaHHI Ta 6e3 3axMCTy AnxanbHUX LWsSXIB. B MeanumHi HeBigknagHUX CTaHiB NONOXeHHs nauieHTa Ha boui
[03BOsiE 3anobirm ycknagHeHb 3 BEPXHiX AnXarnbHUX LUMSXIB Takux sk 06CTPyKLisi, acnipauis, kallernb Ta napuHrocnasm. MeToto gocnigxeHHs 6yno
MOPIBHATN YaCTOTY BUHUKHEHHS YCKINaAHEHb 3 BEPXHIX AuXanbHUX WNnAxis nig yac nposegeHHs MPT ronosu nif 3aranbHOK aHecTesielo y AiTel B
MONOXEHHI Ha CnHi Ta Ha boi.

Marepianu Ta meToaum. [litu, skum npoBoaunack nnaHosa MPT ronosw nig 3aranbHoto aHecTesieto, 6ynu paHaomisoBaHi Ha 2 rpynu: «[onoxeHHs Ha
cnuHi» Ta «IonoxeHHs Ha 6oui». 3aranbHa aHecTe3is NpoBOAMNACH i3 36ePEKEHHSIM CMIOHTAHHOIO AVXaHHS! Ha CMWHI abo B NOMOXEHHI Ha npaBom Bou
3 HE3Ha4HUM PO3TUHAHHAM ronoBM Ta Lmi. MoHITopuHr nalieHTa Bkntovas EKT, SpO,, BuMiptoBaHHs apTepianbHoro TUCKy Ta kanHorpadito. Peectpysanuc
enisoau aecatypadii, 06CTpyKLii, anHoe, NoTpebu B MaHinynsLisx Ha AuxanbHUX LWsixax (BCTAHOBMEHHS NOBITPoBoAY abo napuHreanbHOi Macku),
BiZICMOKTYBaHHS CEKPETY Ta BEHTUMALLii MiLLIKOM.

PesynbraTi. Yactota po3BuTKy yCcknagHEHb 3 BEPXHIX AMXanbHUX LUMSXiB Ta noTpeba B MaHinynsLjisx Ha BEPXHIX AnXanbHUX Wnsxax Oynu 3HauyHo
Hk4MMK B rpyni «MonoxeHHs Ha Boui». KinbkicTb nauieHTiB 6e3 ycknaaHeHb 6yna 3HauHo binbLuoto B rpyni «MonoxeHHs Ha 6oui». CepeaHe Yncno BCix
ycknaZHeHb Ha ofiHOro nauieHTa B rpynax «[llonoxeHHs Ha Boui» Ta «MonoxeHHs Ha cnuHi» cknagano 0.1 Ta 2.4 signosigHo. NNT natepanbHoro
MONIOKEHHS Ans 3anobiraHHs BCiX ycknaaHeHb cknano 1.3, a 3HWKEHHs puanky MaTtu 6yab-ske ycknagHeHHs cknano 75.8%.

BucHoBok. [NonoxeHHs Ha 6oL € NpOCTM MaHEBPOM, SIKUIA [IO3BONSIE 3HU3UTY KiNbKICTb YCKNaAHEHb 3 BEPXHIX AMXarnbHUX LUNSXiB, KiNbKICTb MaHinynsLjii
Ha BEPXHiX AMXanbHWX LNsXax Ta NigBuwmTy 6e3neky Aiten, skum npooanTbest MPT ronosm nig 3aranbHO aHeCTe3ieto Ha COHTAHHOMY AUXaHHI.

KntoyoBi cnosa: MarHiTHo-pe3oHaHcHa Tomorpadisi, AiTw, 3ararnbHa aHecTesisl, yCKnagHeHHs 3 BEPXHiX AuXanbHUX LUASXIB, pecnipaTopHi yCKNaaHeHHs.
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