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Noninvasive ventilation is widely used for chronic respiratory
failure in children with neuromuscular disorders, thus avoiding
the need for tracheostomy. However, the pressures required
to support ventilation in these children may be considerably
higher than those necessary to treat obstructive sleep apnea.
The complications of nasal positive airway pressure are nu-
merous, including skin breakdown, conjunctivitis, nasal con-
gestion, airway dryness, pneumothorax, and bowel obstruc-
tion. Ophthalmologic complaints are particularly common,
largely attributed to an air leak in the mask. In the present
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case, we demonstrate, through two modalities—video and CT
scan—retrograde airflow through the nasolacrimal duct caus-
ing sleep disruption and eye irritation in a profoundly hypotonic
14-month-old boy with chronic respiratory failure on bilevel
ventilation during sleep.
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Noninvasive ventilation (NIV) is an effective and well-
tolerated modality, currently used in approximately 50%
of children requiring chronic mechanical respiratory support.'-
However, compliance may be limited in some patients due
to side effects. Ocular complaints with NIV are particularly
common, including conjunctivitis, choroidal effusion, corneal
erosion, increased ocular pressure, and have been largely at-
tributed to mask leaks or eye compression due to a poorly fitting
mask.’ We report a well-documented case of retrograde airflow
through the nasolacrimal duct in a profoundly hypotonic child
using NIV for chronic respiratory failure. This mechanism may
contribute to the high incidence of ocular complaints associated
with NIV, even with well fitting nasal interfaces.

REPORT OF CASE

A 14-month-old boy with profound hypotonia of unknown
etiology despite an extensive work-up, has been managed since
4 months of age with nasal bilevel positive airway pressure
during sleep. The initial polysomnogram, at 4 months, dem-
onstrated excessive periodic breathing, central apneas, and hy-
percapnia (70 torr). The original bilevel ventilation settings of
10/4, rate 28/minute, in the spontaneous/timed mode were well
tolerated for 10 months, with adequate gas exchange. A follow-
up bilevel ventilation titration at 14 months of age indicated
the need to increase pressures to 15/6. He tolerated these new
settings well for approximately 1 month, until his parents began
noticing his left eye bulging outward simultaneously with the
inspiratory cycle of the bilevel device (see supplemental video
online at www.aasmnet.org/jcsm). Sleep disruption was evident
during these periods of retrograde airflow through the lacrimal
duct. He appeared to rub his eyes frequently during this time
and demonstrated photophobia. Flexible nasopharyngoscopy
revealed patent choanae bilaterally and a normal nasal phar-

ynx. An orbital and facial computerized tomography (CT) scan
showed no skeletal abnormalities, though air was visualized in
the nasolacrimal duct (Figure 1). An ophthalmology evaluation
found a V-pattern exotropia and amblyopia of the left eye. Sub-
sequently, his bilevel pressures were returned to 10/4 initially,
but were gradually increased to 14/4, and his back-up rate was
increased to 30/minute. There has been no recurrence of the ret-
rograde airflow or ophthalmologic symptoms after a one year
follow-up.

DISCUSSION

Ophthalmologic problems are reported in 10% to 30% of
patients using NIV. Bacterial conjunctivitis and dry eyes are
the most commonly reported ailments.*¢ Other ophthalmologic
complications of continuous positive airway pressure (CPAP)
include keratoconjunctivitis sicca, corneal abrasion, choroidal
effusion, and increased ocular pressure.® Direct trauma from
eye rubbing may give rise to surface inflammation and isch-
emia.* Three mechanisms for the eye sequelae from NIV have
been postulated: (1) air leak around the superior portion of the
mask, resulting in air blowing into the eye; (2) compression of
venous drainage from the eye due to pressure from the mask
and non-supine positioning; and (3) retrograde movement of
air and mucus from the nasal passage through the nasolacrimal
duct and into the eye.

NIV through a nasal mask is being increasingly used as a
long-term therapy for young children with chronic respiratory
failure due to neuromuscular weakness.! The pressure settings
required may be quite a bit higher than those typically required
to treat obstructive sleep apnea, resulting in more complica-
tions. The present well-documented case of retrograde airflow
through the nasolacrimal duct into the eye during positive pres-
sure therapy is the first reported in a child. This complication
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Figure 1—Axial CT scan image, off bilevel ventilation, at the
orbital level in a child, with retrograde airflow through the
nasolacrimal duct during nasal positive pressure therapy

The arrow indicates air in the nasolacrimal duct.

has been previously described in an adult with Duchenne Mus-
cular Dystrophy who developed keratoconjunctivitis sicca.’
Thus, it is plausible that this complication may be more preva-
lent in the setting of neuromuscular weakness. Our patient was
successfully ventilated through a nasal interface using a lower
inspiratory pressure and increased back-up rate, with a reso-
lution of the retrograde nasolacrimal duct airflow. The use of
a one-way nasolacrimal valve was reported successful in the
previously reported adult case.’

The long-term use of NIV is expanding in patients with
chronic respiratory failure, who may require high levels of
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pressure support. Ophthalmologic complications frequently
accompany NIV usage, and clinicians should be aware of the
possibility of retrograde nasolacrimal flow in patients with neu-
romuscular weakness, even with a well fitting mask.

ABBREVIATIONS

CPAP, continuous positive airway pressure
NIV, noninvasive ventilation
CT, computerized tomography
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