Case Report

Efficacy of HFNO during airway management of a COVID
pneumonia patient with super morbid obesity undergoing

emergency laparotomy

ABSTRACT

This case report describes the use of high flow nasal oxygen (HFNO) in a patient with morbid obesity (BMI = 90 kg/m?)
who underwent emergency laparotomy under general anesthesia. This 54-year-old female patient with American Society of
Anesthesia classification 4 E is known to have COVID pneumonia with Obstuctive Sleep Apnea. She was admitted in the
ICU for 3 days and she was on Bilevel Positive Airway Pressure (BiPAP) alternating with HFNO to keep her SpO,91%-92%,
on FiO, 60%, and respiratory rate (RR) 40-45/min. The plan for airway management was rapid sequence intubation with
preoxygenation using the HFNO. We here report this case to show the usefulness of HFNO, which adds a new dimension

in airway management of similar cases.
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The prevalence of obesity in Saudi Arabia with BMI =30
is 24.7%." In obese patients, when preoxygenation was
performed with a facemask, the safe time apnea period was
as short as 1-3 min following preoxygenation compared to
7-10 min in healthy adult patients.? In a study involving
33 patients with morbid obesity (BMI =35 kg/m?), HFNO
at a flow rate of 50 L/min with the patient’s mouth closed
was superior to facemask oxygenation in obtaining a high
arterial partial pressure of oxygen (PaO,). After 3 min
of preoxygenation to the patient in a 30° head-elevated
position, the median PaO, was 380 mmHg in the HFNO
group and 337 mmHg in the facemask group. None of the
patients experienced complications due to epistaxis or
gastric aspiration when using HFNO. Therefore, in obese
patients, the effectiveness of HFNO is increased by placing
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the patient in a head elevation position.® HFNO is delivered
by an air/oxygen blender, an active humidifier, a single
hot circuit, and a nasal connector. It delivers gas that is
warm and humid with fluctuations of up to 60 L/min, and
is considered to have a number of physiological benefits,
including the reduction of anatomical dead space and
work of breathing, the provision of a constant fraction of
inspired oxygen with adequate humidification and a degree
of positive end-expiratory pressure.l We here report this
case to show the usefulness of HFNO, which adds a new
dimension in airway management in patients with morbid
obesity.
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Case Report

A 54-year-old female patient admitted in the intensive
care unit (ICU), American Society of Anesthesiologist 4
E, is known to have COVID pneumonia requiring BiPAP
alternating with HFNO to keep the SpO, between 91%-92%
with FiO, 60% and RR around 40-45/min. Her body weight
is 200 kg and body mass index (BMI) 90 kg/m?2. She is
suffering of diabetes mellitus on oral hypoglycemic agents,
hypertension on medications, bronchial asthma on ventolin
inhaler, and also obstructive sleep apnea. She has moderately
elevated pulmonary pressure 60 mmgh. She was scheduled
to undergo exploratory laparotomy due to incarcerated
umbilical hernia. Difficult airway was anticipated due to the
complicated respiratory problems. Her arterial blood gases
on HFNO were: pH 7.4, PaO,73 mmHg, PaCO, 42 mmHg, O,
saturation 93%, and bicarbonate 31 mmHg. Other biochemical
analysis parameters were within normal ranges. She was
distressed and not cooperative, therefore, not suitable for
awake fiberoptic intubation. The plan was to perform rapid
sequence intubation using the GlideScope. The patient came
to the operation room (OR) with secured i.v., arterial and
central venous lines. Ramp position was ensured on the OR
table and HFNO was continued to achieve a prolonged safe
apnea period. Induction of anesthesia was achieved with i.v.
lidocaine 150 mg followed by etomidate 20 mg, and tracheal
intubation was facilitated with rocuronium 150 mg. Tracheal
intubation was secured with tube size 7.0 mm using the
GlideScope. During the procedure, she received intermittent
boluses of ephedrine and phenylephrine to maintain her
blood pressure. The duration of surgery was 3 h; then,
the patient was transferred to the SICU with the trachea
intubated for further follow-up. Three days later the trachea
was extubated and she made a good recovery.

Discussion

Tracheal intubation is challenging in patients with a risk of
hypoxemia. Even when pre oxygenation with a facemask
can deliver high-concentration oxygen, ventilation must be
stopped while attempting tracheal intubation, which may
result in further desaturation. In the case we reported, the
use of HFNO was crucial and led to sufficient safe apnea
time for tracheal intubation without desaturation. In
2020, a case of successful oxygenation during anesthesia
induction using HFNC was reported in a patient with severe
hypoxemia due to lung cancer with a favorable outcome.”!
Another study published in 2021 proved that in patients
with moderate to high risk of hypoxemia undergoing
gastrointestinal endoscopy under deep sedation, HFNO
during the procedure decreased the rate of desaturation

as compared with standard oxygen therapy.®’ HFNO
can be used effectively to provide respiratory support
to patients with COVID-19, and to avoid mechanical
ventilation even in patients with severe hypoxemia.
During tracheal intubation, HFNO may improve safety as
it provides not only adequate preoxygenation, but also a
safe apnea period during the procedure. The nasal prongs
can be left in place during the entire tracheal intubation,
offering oxygen at the pharyngeal level, while a standard
bag-valve mask must be removed during laryngoscopy.”
HFNO is a promising new technique that keeps patients
safer during anesthesia. It does keep the saturation well
for longer period of time, which gives the anesthetists the
time required to secure the airway in patients with high
risk of hypoxia.®

In conclusion, this case report showed a significant
improvement in blood oxygenation during intubation in a
critically ill patient. Employing the HFNO technique may
reduce the incidences of both desaturation and critical
desaturation. HFNO reduces the incidence of hypoxemia
during anesthesia and may offer an opportunity to enhance
patient safety for high-risk surgical cases. High quality
randomized controlled trials are needed on the efficacy of
using HFNO in prolonging the safe apnea period to facilitate
tracheal intubation in patients with a difficult airway.
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