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LATERAL POSITIONING TO PREVENT POST-EXTUBATION COMPLICATIONS
IN NEUROSURGICAL PATIENTS WITH A MOTOR SCORE OF 5

Objective: Complications following extubation in neuro-intensive care units are high, particularly in patients with
a motor score of 5. Maneuvers such as lateral position allow for a reduction in such complications by increasing
airway and eliminating the need for re-intubation in such patients.

Methods: A prospective observational study was carried out between July and October 2018 in 110 patients
admitted to the neuro-intensive unit with a motor score of 5. The incidence of post-extubation aspiration (PEA)
characterized by fever with patches on chest x-rays and the need for re-intubation was noted and the difference
was observed among the patients being positioned supine (n=50) vs those positioned laterally (n=60).

Results: There was a significant decrease in the incidence of post-extubation aspiration in supine (44%, n=22/50)
vs lateral position (20%, n=12/60), p=0.007. The incidence of fever with colonization seen in lower airways on
x-ray in patients with supine position was 54% (n=27/50) vs 24% (n=15/60), p=0.002. A strong correlation was
found between the duration of ICU stay and the development of PEA (R=0.757; P=0.000).

Conclusion: Patients in neuro-intensive care with a motor score of 5 need to be strictly monitored for development
of complications following extubation and maneuvers such as lateral positioning can be of benefit in preventing
such complications. This study concludes that positioning of patients in a lateral direction has benefits of reducing

the incidences of PEA and lower airway colonization in contrast to supine position.
Keywords: neuro-intensive Care; Extubation; Lateral positioning.

Introduction.

Extubation is a critical step in optimum manage-
ment of post-surgical and critically ill patients. Post
extubation complications are not uncommon, partic-
ularly in neuro-intensive units with patients present-
ing with neuronal damage and impaired conscious-
ness.

Laryngeal edema is perhaps the most common-
ly occurring complication following extubation and
may often result in complete airway obstruction with
an urgent need to re-intubation [1]. Other complica-
tions like PEP secondary to bacterial colonization in
lower airways, have also been described in various
intensive care settings. Perhaps the most important
predictor of these complications is the motor score at
the time of extubation. In patients with a motor score
of 6, there is a good control of motor tone thereby
decreasing chances of complications. In patients with
much lower motor scores (4 and less) it is advised
to continue intubation until further improvement en-
sues. What is of concern is to monitor the develop-
ment of complications in patients with a motor score
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of 5, where the post-extubation period should be
carefully managed.

Studies report the incidence of supra and in-
fra-glottic post-extubation aspiration (PEA) as one
of the most commonly occurring complication in in-
tensive care units. Longer duration of intubation and
ICU stay, together with a depressed motor response
contribute significantly to aspiration and later, pneu-
monia in these patients, only worsening the patient
prognosis and outcomes. Positioning patients in lat-
eral position after extubation has shown to reduce
development of early complications. This maneuver
prevents the tongue rolling and stimulates swallow-
ing reflex through pyriform sinus, hence reducing
chances of aspiration and subsequent pneumonia.

Methodology.

A prospective observational cohort was conduct-
ed for 3 months in a 35-bedded neuro-intensive care
unit at the Nobel Institute of Neurosciences in Ne-
pal. Inclusion criteria included all extubated patients
in ICU with a motor score of 5 on GCS evaluation.
Patients still intubated or with a motor score of 6 or 4
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(and less) were excluded. A total of 110 patients ful-
filling the inclusion criteria were enrolled in the study.
Out of these, 50 patients were kept in supine position
post extubation (control group) and 60 were placed
in a lateral position (study group). Both groups were
observed and compared for any differences in inci-
dence of PEA as characterized by fever and coloniza-
tion in lower airways, as well as any need for re-intu-
bation. Any correlations with the length of ICU stay
and incidence of PEA were also studied for further
information.

Data was analyzed using SPSS software. A chi-
square test was performed to assess any significant
differences between the two groups, and to evaluate
the association of duration of ICU stay with the oc-
currence of PEA

Results:

Out of 110 patients, 73 were males, with a mean
age of 39.70 and 37 were females, mean age 40.78.
The control group comprised 50 patients fulfilling
the inclusion criteria positioned in a supine position
post-extubation. The study group comprised 60 pa-
tients placed laterally post-extubation.

The frequency of fever with colonization in low-
er airways as seen by chest x-ray was 27 in control
group vs 15 in the study group. The difference was
statistically significant (p=0.002). Of the 27 patients
with fever and colonization of lower airways in the
control group, 22 developed post-extubation pneu-
monia, similarly, 12 out of the 15 patients with fever
and colonization of lower airways in the study group
developed PEA [FIGURE 1].

PEA FEVER

REINTUBATION

m Supine m Lateral

Figure 1 —Incidence of PEA, Fever and re-intubation as compared in supine (control group)
and lateral (study group) positions

A strong linear correlation was found between
the incidence of fever with lower airway colonization
and the development of post-extubation pneumonia
(R=0.770), and the difference in PEA development in
the two groups was statistically significant (p=0.007).
The impact of the duration of ICU days was also asso-
ciated significantly with development of PEA in both

groups (R=0.757). Patients admitted for less than 24
hours had almost no incidence of PEA, whereas the
frequency increased in patients admitted for 24-48
hours (44.12%) and more than 48 hours (52.94%); the
results were statistically significant (p=0.000) [FIG-
URE 2].
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Figure 2 — Duration of ICU stay and development of Post-Extubation Aspiration (PEA)

Discussion

Complications arising during and after extubation
periods in intensive care units are not uncommon.
Endotracheal intubation can cause damage and ul-
ceration of the mucosa lining the oropharynx, larynx
and trachea, in almost all patients intubated for 4
days or more [2]. As a result, extensive laryngeal ede-
ma causes airway obstruction after extubation, char-
acterized by dysphagia and stridor, and more often
aspiration of swallowed contents into the respiratory
tracts. Various risk factors play an important role in
the development of laryngeal edema and post-extu-
bation stridor. A predisposition to female gender has
been hypothesized due to the female mucous mem-
brane being less resistant to trauma and thinner than
that in men [3]. However, some there is not much ev-
idence to establish this correlation. Another import-
ant risk factor is the duration of intubation which has
been identified by Kastanos and colleagues and by
Esteller and colleagues [4, 5, 6] as a potent risk factor
for laryngeal edema development.

Post-extubation pneumonia (PEP) has been re-
garded as one of the most dreaded an common
complications arising in patients admitted to critical
care units. A wide variation has been recorded by me-
ta-analysis of various studies, with the incidence of
PEP between 3% and 62% [7]. This difference can be
attributed to the lack of availability of data in vari-
ous centers. Nevertheless, the development of PEP
always remains a challenge and a threat to patient
prognosis in intensive care units.

Twenty-four hours of tracheal intubation and me-
chanical ventilation in semi-recumbent position can
lead to significant pathogenic colonization of the

lower airways, even without any clinical signs which
can promote the development of PEP [8]. Oropha-
ryngeal contamination of the lower airways is the
most important route of colonization, by potential
pathogenic microorganisms, including a high load of
anaerobic bacteria entering lower airways at different
time intervals from the insertion of an endotracheal
tube [9, 10].

Traumatic brain injury often results in peripheral
and bulbar nerve damage, altering cognition, or caus-
ing the dysregulation of the swallowing reflex [11]. It
is a significant predictor of silent aspiration after pro-
longed intubation [12] and inevitably increases the
prevalence of post-extubation complications in neu-
ro-intensive care units. Strategies directed to prevent
pathogenic microbiological colonization before and
after mechanical ventilation should be considered in
order to avert the onset of PEP [13].

Identifying and addressing potential risk factors
leading to development of PEP may of help in pre-
venting incidences. Early extubation will decrease
chances of colonization by pathogens originating
from tubes. Tube size has also been considered as
potential risk factor, and intubation with a 7 or 7.5
mm tube in males and a 6.5 mm tube in females has
shown efficacy in preventing mucosal damage, how-
ever, there have been reports on delayed weaning
after usage of smaller tubes [14]. Likewise, a small
bore of nasogastric tube may also decrease the risk
of PED [15].

Meta-analyses have also shown that pre-emptive
administration of a multiple-dose regimen of glu-
co-corticosteroids can reduce the incidence of laryn-
geal edema and subsequent reintubation while some
studies suggest that Corticosteroids should be given
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only to patients at high risk of reintubation [16, 17].
In fact, corticosteroid administration before extuba-
tion is part of the extubation protocol in some cen-
ters [18].

With continued incidences of post-extubation-
al complications, particularly after traumatic brain
injury, current treatments are now focusing on di-
etary modifications and postural changes/compen-
satory maneuvers rather than interventions [19]. It
is observed that positioning patients laterally during
during surgical procedure under general anesthesia
prevents respiratory occlusion, and this observation
has led to an emerging protocol for patient position-
ing at the time of extubation [20, 21]. Head rotation
induces the bolus to pass through the pyriform sinus
on the opposite side to reach the esophagus. As a
result, the bolus passes via the healthy side, bypass-
ing the damaged side of the pharynx and pyriform
sinus, and more efficient swallowing is enabled. Pa-
tients whose pharynx are more paralyzed on either
side can turn their head toward the paralyzed side

to narrow the piriform fossa on the paralyzed side or
use the force of gravity from a side-lying or recum-
bent position to guide a food bolus to the non-par-
alyzed side [22].

This technique has been reported to be particular-
ly effective in dysphagic patients, in particular, a mo-
tor score of 5 on Glasgow Coma Scale, accompanied
with unilateral paralysis of the pharynx, larynx, and
vocal cords, and those with nerve paralysis in similar
regions [23].

Conclusions:

The observations made in this study show a sig-
nificantly decreased incidence of PEP as characterized
by fever and consolidation of lower airways, particu-
larly in patients admitted for more than 24 hours in
a neuro-intensive care unit. Patients extubated at a
motor score of 5 should be positioned laterally (with
head turned towards the weaker side) to avoid aspi-
ration and resultant pneumonia.
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Hobesnb HelipofelnbiM uHcmMumymel, Hobesne MeduyuHaelk Koanedxi MeH oKy aypyxaHacel, Henan

KO3FA/bIC XXAYABbI 5 BA/IIFA TEH, HEAPOXUPYPTUAJbIK,
HAYKACTAPAAFbI SKCTYBALMAAAH KEMIHIT ACKbIHYIAPADIH,
ANAbIH ANY YWUIH BIP BYWMIPTE XXATKbI3Y

Makcamel.

HelpokapkblHabl Tepanua GenimMiienepiHie 3k-
ctybaumsasaH KeWiHri ackblHy >Xafaalnnapbl, acipece,
KO3FaNblC >kayabbl 5 6annfa TeH HaykacTapza ete Xwui
ke3zeceai. bip Bywnipre >aTkbl3y CUAKTbI dPEKET Tbl-
HbIC ay XOAJapblH KEHENTY XXdHEe OCbl NaLNeHTTep-
re Kamta WMHTybauMsaiay KaxKeTTiNrH >XOK apKblbl
OCbIHAAW acKbIHyNapAbl TOMEHAETYI MYMKIH.

o9dicmepi.
2018 XbIngblH, Winae anbiHaH Ka3aH albiHa AeniH

HEeMPOWUHTEHCMBTI HeniMre KabbingaHfaH KO3FasblC
ayabbl 5 6annfa TeH 110 Haykac GoWblHWA nep-

cnekTMBanblK Garkaywbl 3epTTey Xyprisingi. Keyae
pagnorpadusacbiHbIH, JakTapbl 6ap aybiTKynapMeH
cunaTtTanatblH 3KCTybaumsgaH KewiHri acnupaums-
HbIH, XXWMiNiri XXaHe KarTa nHTybaums KaxeTTiniri 6an-
Kanabl; LWanKacbiHaH >aTkaH HaykacTap apacbiHAa
(n=50) >xaHe ByWMipiHAEe XaTKaH HayKacTapAblH, apa-
cbiHAa (n=60) anbipMalubINbIK Halrikangbl.
Hamukenepi.

Bywipre xaTkbizymeH (20%, n=12/60), p=0.007 ca-
NbICTbIPFaHAa, WankacblHaH >XaTy Ke3iHgeri 3kcTyba-
umsagaH kerin (44%, n=22/50) acnupaums XuiniriHin,
aviTapsibikTalh TemeHaeyi 6arkangbl. LlankacbiHaH
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XaTkaH  HayKacTapAblH  PeHTreHorpammachbiHza
TOMEHTI TbIHbIC aNy XoagapblHaa H6alkanfaH 6e3rek-
TiH, >uiniri 54% (n=27/50), bynipiHae XaTkaHaapza
24% (n=15/60), p=0.002 60onabl. KapKbiHAbI Tepanus
benimwenepinge (KTb) 6ony y3akTblfbl MeH eKnenik
Tpomb3HaapTepakToMusaHbiH (P=0,757, P=0,000) aa-
Mybl apacblHZa MbIKTbl KOppensums balrikanbl.
KopbimbiHobl.

HenpokapkblHAbI Tepanuns benimLieciHaeri Ko3fa-
NbiC Xkayabbl 5 6annfa TeH, HaykacTap akcTybaumsagaH

lype Cherian, Hira Burhan

KeniHri ackblHynapablH AaMyblHa kKaTaH HakbliaHybl
Kepek, by peTTe byiipiHe XaTkbI3y CUAKTbI MaHEBpP-
nep MyHAal ackblHynapapl 6ongbipMayfa Kemek-
Tecyi MyMKiH. byn 3epTTeyse nauwueHTTepsi Oyiipi-
He >KaTKpbI3ygblH eKne TPoM63HAAPTEPIKTOMUACHIH
a3anTy >aHe TbIHbIC any >OAjapblHblH, KOJAOHW3a-
LUMACBIH TOMEHAETY CUAKTbI apTbiKWblAblKTapFa ne
EKEHAIr XXeHiHAe KOPbITbIHAbI XXacanibl.

Hezizei ce3dep: HelipoKapKkbIHAbI Tepanus, 3KCTyba-
ums, 6ip bynipre xaTKbI3y.

Hobenesckuti uHcmumym HelipoHayk, Hobenesckuli meduyuHckuli Konnedx u ydebHas boabHuya, Henan

NMONTOXXEHUE NNEXXA HA BOKY KAK MPO®UJTIAKTUKA
MOCT-3KCTYBALLMOHHbIX OC/IOXXHEHUIN Y HEMPOXUPYPITMYECKUX
BOJIbHbIX C ABUTATE/IbHbIM OTBETOM 5 BAJ/1/710B

Ljens.

Cnyyan OCNOXHEHUs nocne 3KCTybaumm B OT-
AENEeHNN HEMPOUHTEHCVBHOW Tepanuu BCTPeYaroT-
Cs OYeHb 4acTo, OCOBEHHO Y MaLMEHTOB C ABWra-
TeNbHbIM OTBETOM 5 6annoB. Takne MaHUNynsumw,
Kak pacrnofioxeHve nauveHTa Ha 60Ky, NMo3BosAtOT
YMEHbLUNTb NOAOGHbIE OCNOXHEHWUSA MyTeM pacluu-
PeHWs AbixaTeNbHbIX MNyTEN U yCTpaHeHUs Heobxoau-
MOCTU MOBTOPHOW UHTY6aLMW y NaLMEHTOB.

Memoosl.

MpocnekTMBHOe o0b6cCepBaLMOHHOE UCCAea0Ba-
Hue 6bl10 NPOBEAEHO B NEPUOZ C UHOAA MO OKTAOPb
2018 roga y 110 naumeHTOB, NOCTYMUBLUMX B HENPO-
WHTEHCMBHOE OTAEeNEeHME C ABUraTeNbHbIM OTBETOM 5
6annoB. Yactota NOCTIKCTyBaLMOHHOW acnumpaLmm
(PEA), xapakTepu3ytoLLencs AMxopasKkon ¢ NsaTHaMu
Ha peHTreHorpamme rpyauM M HeobXoAMMOCTb Mo-
BTOPHON WHTy6aLmu Obina OTMeueHa, U Habawoga-
Nacb pa3HuLa MexXay naumeHTaMu, HaxoaAWwMMnCa B
NONOXEeHUN nexa Ha cnuHe (n=50), 1 naymeHTamm
HaXoAALLUMMUCS B NOJIOXEHUN Ha Boky (n=60).

Pe3ynemameil.

Ha6mop,anocn; 3Ha4ynTeNIbHOE CHUM>KEHNE YacCTOTbl
acnmpaymm nocne 3KCTy6aLI,VII/I B MONIOXKEHUWN nexXa

Ha cnuHe (44%, n=22/50) no cpaBHEHUIO C HOKOBBIM
nonoxenmem (20%, n=12/60), p=0,007. Yactota amn-
XOpajKy C KONOHM3aLMeN, HabArAAEMON B HUXKHUX
AbIXaTeNbHbIX MYTAX HA PEHTreHOorpaMMe y NaLmneHToB
C MNOJIOXXEHWEM Ha crnuHe, coctaBuaa 54% (n=27/50)
npotue 24% (n=15/60), p=0,002. Bblna obHapy>xeHa
CUIbHas KOPPEeNsLns Mexay NpOoAOKNTENbHOCTHH
npebbiBaHNs B OTAENEHUN WHTEHCUMBHOW Tepanuu
(OWT) n pa3BuUTMEM NEFOYHOW TPOMO3HAAPTEPIKTO-
mun (R=0,757; P=0,000).

3aksro4yeHue.

MaumneHTbl HEMPOWHTEHCUBHOW Tepanun ¢ ABura-
Te/IbHbIM OTBETOM 5 6aNN10B JOIKHbI CTPOrO KOHTPO-
NNPOBATLCA ANS PAa3BUTUA OCOXHEHWIA MOC/E IKCTY-
6aLnn, 1 MaHeBpbl, TakMe Kak GOKOBOE MO3ULIMOHU-
poBaHue, MOryT 6bITb NOJIE3HbI A5 NPEAOTBPALLEHMS
TaknX OCIOXHEHWI. B 3ToM nccnesoBaHmm genaetcs
BbIBO/ O TOM, UTO PacrnofoXeHNe NaymeHToB Ha 6oky
MMeeT NPerMYLLLECTBA, 3aK/IHOYaOLLMECS B YMEHbLLE-
HUW YMCaa ciydaeB NEroyHol TPOMO3HAAPTEPIKTO-
MU U CHUXEHMUN KONOHMU3ALMN AbIXaTeNbHbIX MyTel
B OT/IMUME OT MOJIOXKEHMWS IeXa Ha CrnHe.

Knroyeswie cnoea: HeapOUHmE'HCUGHGFI mepanus,
3KCmy6GL{UFI, 6okosoe nosuyuoHuposaHue.





