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Abstract

Intensive care unit acquired neuromyopathy (ICU-ANM) is a common complication occurring in a significant
proportion of critically ill patients. Among children, the incidence, risk factors, diagnosis and management
strategies of this disease are not well explored. The aim of this study is to investigate the frequency and
the risk factors of ICU-ANM in our pediatric ICU (PICU). A retrospective cohort study was conducted at the
PICU of a university hospital center in South Tunisia. We identify all patients who presented difficulties in
removing the ventilator and having a neuromuscular deficit after awakening. The muscle strength was eva-
luated by the Medical Research Council scoring system (MRC-SS)). Risk factors for ICU-ANM were analyzed.
We observed 5 cases of ICU-ANM with a mean age of 3 years. They have required prolonged mechanical
ventilation and developed sepsis with multiple organ dysfunction. Mechanical ventilation (MV) days were
higher than 7 days among them. ICU-ANM was suspected in view of difficulties in weaning from MV. A si-
gnificant motor deficit (MRC < 48) was noticed. The risk factors identified were sepsis (4/5), multiple organ
failure (2/5), mechanical ventilation (5/5), corticosteroids (1/5), and hyperglycemia (2/5). Electrophysiological
exploration done in one case revealed sensory and motor axonal damage. Spontaneous improvement oc-
curred within several months in only 2 cases and the rest had died.

ICU-ANM among children is associated with increased morbidity and additional cost of therapeutic care.
Careful neurologic examination and early electrophysiological investigations are necessary to establish the
diagnosis of ICU-ANM.
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RESUME

La neuromyopathie acquise en unité de soins intensifs (NMA) est une complication fréquente chez une
proportion significative de patients gravement malades. Chez les enfants, l'incidence, les facteurs de risque, le
diagnostic et les stratégies de prise en charge de cette maladie ne sont pas bien étudiés.

Lobjectif de cette étude est d'étudier la fréquence et les facteurs de risque de la NMA dans notre unité de
soins intensifs pédiatriques (USIP). Une étude de cohorte rétrospective a été menée a 'USIP d'un centre hos-
pitalier universitaire du sud de la Tunisie. Nous avons identifié tous les patients qui ont présenté des difficultés
a retirer le ventilateur et ayant un déficit neuromusculaire aprés le réveil. La force musculaire a été évaluée
par le Medical Research Council scoring system (MRC-SS). Les facteurs de risque de la NMA en US| ont été
analysés. Nous avons observé 5 cas de NMA avec un age moyen de 3 ans. lls ont eu besoin d'une ventilation
meécanique prolongée et ont développé une septicémie avec de multiples dysfonctionnements d'organes.
Le nombre de jours de ventilation mécanique (VM) était supérieur & 7 jours pour chacun dentre eux. La NMA
a été suspectée au vu des difficultés de sevrage de la ventilation mécanique. Un déficit moteur significatif
(MRC < 48) a été constaté. Les facteurs de risque identifiés étaient le sepsis (4/5), la défaillance de plusieurs
organes (2/5), la ventilation mécanique (5/5), les corticostéroides (1/5) et I'hyperglycémie (2/5). Lexploration
électrophysiologique réalisée dans un cas a révélé une atteinte axonale sensorielle et motrice. Une améliora-
tion spontanée s'est produite en quelgques mois dans seulement 2 cas, les autres étant décédés.
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. sive care units (ICU) and therefore higher morbidity
Introduction and mortality. First described in 1892 by Osler as a
Intensive care unit-acquired neuromyopathy (ICU- rapid loss of flesh in prolonged sepsis [2], this di-
ANM) is a common condition in critically ill patients  <5rder was more precisely described after almost a
who are mechanically ventilated for long periods of century by Bolton who defined critical illness po-
time [1]. It is associated with longer stay in inten- lyneuropathy (CIP) as muscular weakness and im-
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paired sensitivity, occurring during the stay in ICU,
with conservation of the central nervous system [3].
Central nervous system damage as well as periphe-
ral neuromuscular disorders present at the start of
intensive care are excluded. The precise pathologic
mechanism that causes this disorder is still unclear.
While well-recognized complication in adults, the
available literature regarding ICU-ANM in children
is restricted to small case series [4-6].

A prevalence of about 2% has been reported in se-
verely ill infants in a recent review article, which is
less than the prevalence reported in adults. [7].

As aresult, infants at risk for developing neuromus-
cular dysfunction due to critical illness are less likely
to be detected, assessed, and provided with appro-
priate therapies. The aim of this study was to iden-
tify the population at risk of developing ICU-ANM
among the children admitted to our PICU.

Methods

This retrospective cohort study was conducted
between January 2021 and December 2021 in the
PICU of the pediatric department, Hedi Chaker uni-
versity hospital in South Tunisia. Children aged 0-14
years admitted for a period of more than 24 h in
the PICU were eligible for inclusion. We included
critically ill children who presented a neuromuscu-
lar disorder and failure to wean from mechanical
ventilation during their PICU stay. Exclusion criteria
were: pre-existing or current neuromuscular disor-
der or genetic disorders known to cause neuromus-
cular weakness. Basic demographic data, primary
diagnosis, the total length of time on mechanical
ventilation, and length of PICU stay were analyzed.
A neurological examination was performed at the
time of admission and then daily until recovery and
discharge from the PICU.

The muscle strength was assessed by the manual
muscle testing method. In each extremity, Medical
Research Council (MRC) scoring system evaluates
muscle force on a scale from O to 5 in three muscle
groups of both upper and lower limbs (shoulder ab-
duction, elbow flexors, wrist extensors, hip flexors,
knee extensors and foot dorsal flexors), rendering a
maximum score of 60. A score of < 48 out of a total
score of 60 is used to distinguish patients with ICU-
ANM. The clinico-biological data concerning the
risk factors have been identified (sepsis, systemic
inflammatory response syndrome and multi-organ
failure, Corticosteroid administration, use of neuro-
muscular blocking drugs, hyperglycemia)

Results

Our study included 5 pediatric patients (3 girls and
2 boys) with a mean of age 3 years. All of the re-
ported patients were admitted to the PICU for pa-
thologies involving the vital prognosis (2 cases of
severe bronchiolitis, one case of ruptured pulmona-
ry hydatid cyst, one extradural hematoma and one
case of Multi-System Inflammatory Syndrome).

ICU-ANM was suspected in view of difficulties in
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weaning from MV. These patients developed a se-
vere sensory-motor polyneuropathy within an ave-
rage of 10 days of admission and for more than 7
days of mechanical ventilation. A flaccid and sym-
metric tetraparesis in the limbs was noticed after
awakening and the facial muscles were spared. Si-
gnificant motor deficit (MRC < 48) was identified.
Laboratory investigations of blood and cerebros-
pinal fluid and spinal magnetic resonance imaging
revealed normal results. The risk factors identi-
fied were sepsis (4/5), multiple organ failure (2/5),
mechanical ventilation (5/5), use of high doses of
corticosteroids (1/5), and hyperglycemia (2/5).
The mean number of total days on mechanical ven-
tilation was 12. Neuromuscular blockers were used
in 3 cases. An electrophysiological exploration was
necessary in one case because of the noncoope-
ration of the young aged child. It revealed sensory
and motor axonal damage. The mean number of
total LOS in PICU was 15 days with fatal evolution in
3 cases. Spontaneous improvement occurred wit-
hin several months in only 2 cases.

Discussion

ICU-ANM is an acute clinical weakness that occursin
severely ill patients especially in ICU [6]. Better iden-
tification of the pathology probably explains the in-
creasing incidence of the disease. A large number
of studies have been carried out to identify critically
ill patients at risk for ICU-ANM. The most common
risk Factors observed were multi organ failure, sep-
sis and systemic inflammatory response syndrome.
Patients who received high doses of corticosteroids
were also exposed to develop ICA-ANMI8]. The
role of hyperglycemia is more controversial. Strict
control of glycemia seems protective [9]. Immobili-
zation, mechanical ventilation and the use of seda-
tive drugs can play a deleterious role. Experimental
data confirm the occurrence of diaphragmatic atro-
phy following the resting of the respiratory mus-
cles under controlled mechanical ventilation [10].
Difficulties in withdrawing assisted ventilation was
the initial sign of ICU-ANM in our cases. Recently,
Garcia-Martinez and al had proposed a diagnostic
approach to ICU-ANM based on Medical Research
Council Sum Score (MRC-SS) and/or ultrasounds
used upon patient admission to the ICU [11]. Howe-
ver, the difficulties in conducting electrophysiologi-
cal studies at the patient's bedside led us to rely on
clinical criteria rather than electrophysiological signs. Up
to day, there is no curative therapy, but a rapid control of
sepsis and multi organ failure, shortening the duration
of mechanical ventilation are highly recommended to
prevent this neuromuscular disorder. In certain patholo-
gies, the use of corticosteroids is unavoidable, but the
pediatrics should keep in mind the possibility of side ef-
fects, including neuromuscular disorders and therefore
to reduce the dose and the duration of the cure as much
as possible. It has been proven that daily application of
neuromuscular electrical stimulation effectively prevents
histological muscle atrophy [12].
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Conclusion

ICU-ANM is becoming a major problem in critically
ill patients. We should keep in mind this complica-
tion not only for the cost of greater length of stay
in ICU but also for the secondary complications (in-
fection, embolism..) and the high risk of mortality.
We recommend neurophysiologic testing for early
diagnosis of weakness, control of causal factors,
and reducing the length of the period of mechani-
cal ventilation.

References

[1] Kress JP. Hall IB. ICU-Acquired Weakness and
Recovery from Critical lllness. N Engl J Med. 24
avr 2014;370(17):1626-35.

Bolton CF. The discovery of critical illness polyneu
ropathy: Eur J Anaesthesiol. févr 2008;25:66-7.

Bolton CF, Gilbert JJ, Hahn AF, Sibbald WJ. Po
lyneuropathy in critically ill patients. J Neurol
Neurosurg Psychiatry. 1 nov 1984,47(11):1223-31.

Kasinathan A, Sharawat IK, Singhi P, Jayashree
M, Sahu JK, Sankhyan N. Intensive Care Unit—
Acquired Weakness in Children: A Prospective
Observational Study Using Simplified Serial
Electrophysiological Testing (PEDCIMP Studly).
Neurocrit Care. juin 2021;34(3):927-34.

Pediatric Medicine Department, Faculty of Me
dicine, Zagazig University, Attia T, Zamzam
S, Pediatric Medicine Department, Faculty of
Medicine, Zagazig University, Sharaf D, Rheu-
matology and Rehabilitation Department, Fa-
culty of Medicine, Zagazig University,, et al. PE-
DIATRIC INTENSIVE CARE-UNIT ACQUIRED
WEAKNESS (PICUAW). Int J Adv Res. 30 nov
2016,4(11):1976-82.

Khilnani P, Shamim M, Kukreti V. Intensive care
unit acquired weakness in children: Critical
illness polyneuropathy and myopathy. Indian J
Crit Care Med. févr 2014:18(2):95-10L

[7] OngC, Lee JH, Puthucheary ZA. Muscle weakness
and wasting in pediatric critical illness. Pediatr
Med. mai 2021;5:13-13.

[8] Amaya-Villar R, Garnacho-Montero J, Garcia-Gar
mendia JL, Madrazo-Osuna J, Garnacho-Mon-
tero MC, Luque R, et al. Steroid-induced myo-
pathy in patients intubated due to exacerba-
tion of chronic obstructive pulmonary disease.
Intensive Care Med. janv 2005;31(1):157-61.

Hermans G, Vanhorebeek |, Derde S, Van den
Berghe G. Metabolic aspects of critical illness
polyneuromyopathy: Crit Care Med. oct
2009;37:5391-7.

[10] Sassoon CSH, Caiozzo VJ, Manka A, Sieck
GC. Altered diaphragm contractile properties
with controlled mechanical ventilation. J Appl
Physiol. 1 juin 2002;92(6):2585-95.

Garcia-Martinez MA, Montejo Gonzalez JC,
Garcla-de-Lorenzo y Mateos A, Teijeira S. Mus-

[2]

(3]

(4]

[5]

(6]

[9]

[11]

Revue Maghrébine de Pédiatrie, N © 29 Janvier / Mars 2023

[12]

cle weakness: Understanding the principles of
myopathy and neuropathy in the critically ill pa-
tient and the management options. Clin Nutr.
mai 2020;39(5):1331-44.

Dirks ML, Hansen D, Van Assche A, Dendale P,
Van Loon LJC. Neuromuscular electrical sti-
mulation prevents muscle wasting in criti-

cally ill comatose patients. Clin Sci. 1 mars
2015;128(6):357-65.

51




