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Anesthetic Care of a Child With Acute Flaccid Myelitis

Anuradha Kanaparthi® ® ¢ ¢, Joseph D. Tobias® &4

Abstract

Acute flaccid myelitis (AFM) is a neurological disorder that affects
the anterior horn of the spinal cord, resulting in progressive weakness,
loss of motor function, hypotonia and hyporeflexia. Given the pro-
gressive and frequently long-term neurological involvement of AFM,
patients may require anesthetic care during radiological imaging or
other surgical procedures, such as a tracheostomy or the placement of
a gastrostomy tube. We present a 4-year-old girl with AFM who re-
quired anesthetic care during a tracheostomy. The end-organ involve-
ment of the disease is discussed, pathogenesis and treatment options
are reviewed and anesthetic implications are presented.
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Introduction

Acute flaccid myelitis (AFM) is a progressive neurological
disorder that affects the anterior (ventral) horn of the spinal
cord, resulting in lower motor neuron damage that spans mul-
tiple vertebral segments [1]. It presents with progressive weak-
ness, loss of motor function, hypotonia and hyporeflexia [2,
3]. The Center for Disease Control and Prevention (CDC) first
described AFM following a surge of cases within the United
States in 2014 [4]. AFM diagnosis is suggested by the typical
clinical findings, with a pleocytosis (greater than 5 white blood
cells/mm?) and a mild elevation of protein concentration in the
cerebrospinal fluid [3]. Confirmation of the diagnosis is made
by magnetic resonance (MR) imaging demonstrating charac-
teristic destruction of the gray matter of the ventral horns of
the spinal cord [5]. Antecedent respiratory and/or gastrointes-
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tinal viral illness with or without fever occurs in the majority
of AFM cases [1, 6, 7]. The proximal muscle groups of the
upper extremities are more commonly affected, typically with
a relative preservation of distal limb motor function. Cranial
nerve involvement with bulbar dysfunction may also occur, as
AFM may affect gray matter of the brainstem (particularly, the
pons), resulting in diplopia and facial muscle weakness due to
affected cranial nerves VI and VII [3, 7]. Given the progressive
and frequently long-term neurological involvement of AFM,
patients may require anesthetic care during radiological imag-
ing or other surgical procedures. We present a 4-year-old girl
with AFM who required anesthetic care during a tracheostomy
and percutaneous endoscopic gastrostomy (PEG) placement.
The end-organ involvement of the disease is discussed, patho-
genesis and treatment options are reviewed and anesthetic im-
plications are presented.

Case Report

Institutional Review Board approval is not required for single
case reports at Nationwide Children’s Hospital (Columbus,
OH). The patient was a previously healthy 4-year-old, 21.5 kg
girl presenting for a PEG tube placement and tracheostomy
secondary to respiratory failure due to neuromuscular weak-
ness. She presented initially to the emergency department (ED)
3 weeks prior to the date of current surgery for complaints of
bilateral weakness of the upper and lower limbs (inability to
stand), flaccid paralysis, areflexia, hypotonia and bulbar dys-
function. Her past medical history included a viral upper res-
piratory illness with cough, rhinorrhea and congestion for 2
weeks prior to admission. A diagnosis of AFM was made fol-
lowing MR imaging, which demonstrated bilateral destruction
of the gray matter, largely restricted within the ventral horns of
the cervical and thoracic spinal cords. Lumbar puncture was
performed, and the cerebrospinal fluid showed a normal pro-
tein and glucose with 1 red blood cell and 3 white blood cells
per mm?>. The patient was treated with intravenous immuno-
globulin (total dose of 2 g/kg) with minimal improvement in
strength. Due to ongoing motor weakness, she required me-
chanical ventilation, and a direct laryngoscopy with placement
of a tracheostomy and laparoscopic gastrostomy tube (PEG)
was planned. Previous surgical procedures had been delayed
twice due to preoperative hemodynamic instability with hypo-
tension and intraoperative hypoxemia after induction of anes-
thesia of unclear etiology. A gastrostomy was initially sched-
uled approximately 1 week after admission to ED; however,
it was cancelled due to progressive respiratory failure with
worsening oxygenation and atelectasis on the morning of the
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procedure. After stabilization, the second planned operative
procedure included tracheostomy and PEG placement. How-
ever, upon transferring the patient to the operating room table,
decreased oxygen saturation and absent breath sounds on the
left side were noted. A chest radiograph performed revealed
left-sided atelectasis. After removal of a large mucous plug via
rigid bronchoscopy, ventilation and oxygenation improved.
However, the planned procedure was cancelled, the patient
was transferred to the pediatric intensive care unit (PICU) and
the procedure was rescheduled for the following week. On the
morning of the procedure 1 week later, the patient’s respira-
tory status was stable with a low oxygen requirement and no
evidence of atelectasis on the morning chest radiograph. The
patient was kept nil per os after midnight and intravenous flu-
ids were started. Anesthetic plan, risks, benefits and alterna-
tives were discussed with the parents and informed consent
was obtained. The patient was transported to the operating
room from the PICU. American Society of Anesthesiologists
(ASA) monitors were applied. Anesthesia was induced with
propofol and fentanyl. Neuromuscular blockade was provided
by rocuronium. Infusions of midazolam and hydromorphone,
which were being administered in the PICU, were continued
during the case. Additional maintenance anesthesia included
sevoflurane in air/oxygen. She was placed in a supine position,
with arms tucked to the side. A second peripheral intravenous
cannula was placed. Intraoperatively during the procedure,
there were intermittent episodes of hypotension (blood pres-
sure 50/33 mm Hg) which were treated with bolus doses of
phenylephrine. During these episodes of hypotension, there
were associated decreases in oxygen saturation (pulse oxime-
ter reading as low as 30%). During the procedure, a total of five
bolus doses of phenylephrine (1 - 2 pg/kg) were administered.
Both the blood pressure and oxygen saturation returned to nor-
mal with the intermittent phenylephrine doses. The blood pres-
sure instability was assumed to be due to autonomic dysfunc-
tion related to AFM. The procedure lasted approximately 2.5 h
during which time a PEG tube and tracheostomy were placed.
Intravenous fluids included 165 mL of maintenance fluids, 5%
dextrose in 1/2 normal saline and 160 mL of lactated Ringers.
The patient was transferred to the PICU, and the remainder of
her postoperative course was unremarkable. Over the next 3 -
4 weeks, the patient’s need for mechanical ventilation support
was weaned. The tracheostomy and PEG tube were removed
successfully approximately 2 months after placement. Her cur-
rent status includes residual weakness and spasticity which im-
pair activities of daily life and mobility. Specifically, she has
residual weakness in her arms and legs with spastic tetraplegia,
the right side being more affected than her left. She continues
to participate in physical therapy and rehabilitation.

Discussion

AFM typically starts with a prodromal febrile viral illness of
the upper respiratory or gastrointestinal tracts [ 1, 6]. Symptoms
are typical of viral infections including cough, rhinorrhea, and
congestion or vomiting and diarrhea, generally lasting approx-
imately 1 week. Following this, an acute neurological phase

226 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press Inc™

with flaccid muscle weakness, as described above, is noted [3].
Although there is generally recovery of motor function over
time, residual weakness and paralysis is frequent and, at times,
irreversible. Fatemi et al noted that only 5% of AFM cases
in 2014 showed full recovery to previous strength [7]. Treat-
ment of AFM consists primarily of supportive care, includ-
ing endotracheal intubation with mechanical ventilation and
provision of adequate nutrition. Various treatments targeting
the immune system have been offered with limited success,
including plasmapheresis, intravenous immunoglobulin and
corticosteroids [3, 7, 8]. Anecdotal reports outline the use of
antiviral agents, such as fluoxetine, which may counteract EV-
D68 (7, 9].

The specific etiology of AFM remains unclear. However,
there are several enteroviruses that have been implicated in
the pathogenesis, the most common being EV-D68 and EV-
A71 [7]. Herpes viruses, adenoviruses and flaviviruses, such
as West Nile and Japanese encephalitis viruses, have also been
implicated, although less frequently [7]. Despite this associa-
tion with viral infections, causality has not been established
between any specific virus and AFM. Given the overlap in
clinical signs and symptoms, AFM can be mistaken for Guil-
lain-Barre syndrome (GBS), transverse myelitis and poliomy-
elitis [5]. Definitive diagnosis requires MR image that demon-
strates bilateral destruction of gray matter that is limited to the
ventral horns of the spinal cord. MR imaging of GBS typically
demonstrates enhancement of anterior nerve roots in the conus
medullaris and cauda equina [10]. Sensory symptoms may be
more indicative of transverse myelitis [11]. The absence of po-
liovirus in stool should be confirmed to exclude poliomyelitis
as the diagnosis [3].

As with any anesthetic care, appropriate preoperative
preparation begins with a thorough preoperative examination
and identification of end-organ effects of the disease process.
In patients with AFM, primary anesthetic concerns include the
potential for involvement of the upper airway and the cardio-
vascular and respiratory systems. Bulbar weakness and poor
upper airway control may predispose these patients to aspira-
tion. Based on the patient’s central nervous system involve-
ment and nil per os status, techniques to limit aspiration during
anesthetic induction, including rapid sequence intubation and
airway control with endotracheal intubation, may be indicated
[12, 13]. As our patient’s airway had been previously secure
with endotracheal intubation, these issues were already ad-
dressed.

Our patient had previously developed preoperative mucus
plugging, atelectasis and hypoxemia necessitating cancella-
tion of the scheduled procedure. These issues are also relevant
during the perioperative period when the residual effects of
anesthetic agents and neuromuscular blocking agents may ex-
acerbate poor baseline respiratory function and result in perio-
perative respiratory insufficiency. General precautions include
postoperative monitoring of respiratory function in an ICU set-
ting, tracheal extubation when patient is fully awake follow-
ing dissipation of residual effects of intraoperative anesthetic
agents, complete reversal of residual neuromuscular blockade
and judicious use of opioid analgesia. Extubation to non-inva-
sive techniques of respiratory support such as bilevel positive
airway pressure with a slow transition to unassisted breathing
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may facilitate postoperative tracheal extubation and prevent
atelectasis [14, 15]. Frequent chest physiotherapy, including
assisted cough devices and incentive spirometry, may also help
to facilitate the clearance of mucus and prevent postoperative
respiratory complications.

The central and peripheral nervous system involvement
of AFM may further impact the perioperative choice of neu-
romuscular blocking agents. Although not required for all
surgical procedures, depolarizing and non-depolarizing neu-
romuscular blocking agents raise concerns regarding safety
and effective blockade reversal, respectively. Due to dener-
vation of the neuromuscular junction by succinylcholine, a
depolarizing muscle relaxant, proliferation of extrajunctional
acetylcholine receptors can be expected with the potential for
an exaggerated hyperkalemic response. Although there are
no reports regarding the administration of succinylcholine
to a patient with AFM, hyperkalemia has been reported fol-
lowing the administration of succinylcholine to patients with
GBS [16, 17]. The similar involvement seen with AFM and
GBS would suggest that succinylcholine should be avoided
in patients with AFM. As our patient would receive postop-
erative mechanical ventilation, neuromuscular blockade was
established with rocuronium, a non-depolarizing muscle re-
laxant. With pre-existing hypotonia and weakness, the effects
of rocuronium can be expected to be prolonged; however, the
novel agent, sugammadex, offers an option for rapid rever-
sal of neuromuscular blockade with rocuronium and a limited
chance of residual weakness even in patients with comorbid
neuromuscular conditions [18, 19].

A final issue noted in our patient was the potential for au-
tonomic instability and intraoperative hypotension due to spi-
nal cord involvement, similar to spinal shock with traumatic
injury [20]. Hypotension was noted, which we would postu-
late is related to decreased systemic vascular resistance (SVR)
with bradycardia and limited tachycardic response to blood
pressure changes. These cardiovascular effects may be exag-
gerated by the hemodynamic effects of the anesthetic agents.
Treatment options include the administration of fluids and the
treatment of low SVR with the direct-acting a-adrenergic ago-
nist phenylephrine.

In summary, we present the perioperative care of a child
with AFM. Primary anesthetic concerns include the potential
for involvement of the upper airway and respiratory systems,
with hypotonia, poor airway control and potential for postop-
erative respiratory failure. Central and peripheral nervous sys-
tem involvement impacts the perioperative use of neuromus-
cular blocking agents, while hemodynamic instability may be
seen related to spinal cord involvement.
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