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Abstract

To date, only one case of pediatric type Il negative pressure pulmonary edema (NPPE) caused by
removal of an endobronchial foreign body has been documented. We report another case of type
Il NPPE that developed after extraction of inhaled peanuts. A 2I-month-old boy who presented
with wheezing and intermittent cough for | month after eating peanuts was admitted to our
department. A chest computed tomographic scan showed foreign bodies lodged in the right main
bronchus. Fiberoptic bronchoscopy was performed, and three pieces of peanuts were removed.
Fifteen minutes after this procedure, the child grew restless and started coughing with frothy pink
sputum. Tachypnea and rales were observed. A chest radiograph showed patchy opacification in
both lungs, especially in the right lower zone, leading to the diagnosis of type Il NPPE. Intravenous
furosemide and dexamethasone were immediately administered, followed by non-invasive con-
tinuous positive airway pressure ventilation. Twelve hours later, the patient recovered unevent-
fully and was discharged home the following day. In conclusion, pediatric type Il NPPE rapidly
occurs following the relief of upper airway obstruction. Clinicians need to be aware of the
acuteness and manifestations of type || NPPE to make an early diagnosis and initiate prompt
treatment.
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Introduction
Negative pressure pulmonary edema

(NPPE), which is also known as post-
obstructive pulmonary edema, occurs most
frequently at the onset or relief of upper
airway obstruction."? There are two types
of NPPE called types I and II. Type I NPPE
occurs following an episode of acute airway
obstruction, while type 11 develops after the
relief of upper airway obstruction.” NPPE
is not commonly found in children.’ While
pediatric type I NPPE has been docu-
mented in many case/case series reports in
the last two decades,* '* significantly fewer
type II NPPE cases in children have been
described."> ™" To date, only one case of
type II NPPE caused by the removal of an
endobronchial foreign body in a child has
been reported.'® We present another case of
type II NPPE that developed after extraction
of inhaled peanuts in a 21-month-old boy.

Case report

The reporting of this study conforms to the
CARE guidelines.*” A 21-month-old boy
who presented with wheezing and intermit-
tent cough for 1 month after eating peanuts
was admitted to our department. Upon
admission, the patient had a respiratory
rate of 48 breaths/minute and oxygen

(a)

saturation of 93% on room air. Marked
respiratory effort and the use of accessory
muscles were noted. Auscultation showed
wheezing in the right lung. A chest comput-
ed tomographic scan showed foreign bodies
lodged in the right main bronchus that
caused overinflation of the right lung sec-
ondary to partial bronchial obstruction
(Figure 1la, b). The diagnosis of foreign
body aspiration was made. The patient
was administered 100mL of 5% glucose
intravenously. Fiberoptic bronchoscopy
was then performed under anesthesia with
intravenous administration of propofol
(2mg/kg), which was repeated once during
the procedure. The bronchoscope was
moved down the trachea until the carina
was seen. The opening of the left main
bronchus was found to be normal, while
three pieces of peanuts that were lodged
slightly down the opening of the main
right bronchus were identified and
extracted. Immediately after the removal
of the peanuts, breathing difficulties and
wheezing in the patient vanished, and the
respiratory rate was recorded at 30
breaths/minute.

Approximately 15 minutes after the
fiberoptic bronchoscopic procedure, the
boy grew restless and started coughing
with frothy pink sputum. His respiratory
rate increased to 46 breaths/minute,

Figure |I. Computed tomographic scan findings before the fibrotic bronchoscopic procedure. Computed
tomographic images show a foreign body (or foreign bodies) (red arrow) lodged at the upper one third of
the right main bronchus (a) causing overinflation in the right lung (b).
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oxygen saturation was 90% in room air,
and rales were heard in both lungs, especial-
ly in the right side. Bronchospasm and
physical bronchial obstruction were exclud-
ed. A chest X-ray revealed patchy opacifi-
cation in both lungs, especially in the right
lower zone (Figure 2), which led to the diag-
nosis of type IT NPPE. Intravenous furose-
mide (10mg) and dexamethasone (2.5 mg)
were administered immediately, followed
by non-invasive continuous positive
airway pressure (CPAP) ventilation. The
coughing ceased approximately 30 minutes
after the medications and CPAP. Three
hours after CPAP, the boy’s respiratory
rate was reduced to 38 breaths/minute,
and CPAP was maintained for 12 hours
until his respiratory rate was stabilized at
approximately 28 breaths/minutes and
oxygen  saturation was  maintained
at>98%. The patient was discharged
home the following day.

Discussion

Type II NPPE develops after relief of upper
airway obstruction. Chronic upper airway
obstruction is believed to result in an
increased effort for breathing, which can
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Figure 2. A chest radiogram shows patchy
opacification in both lungs, especially in the
right lower zone, |5 minutes after the fibrotic
bronchoscopic procedure.

-

create a positive end-expiratory alveolar
pressure, leading to a reduced capillary
wall pressure gradient.® Once the airway
obstruction is relieved, the positive end-
expiratory alveolar pressure is lost,
resulting in an increase in the capillary
wall pressure gradient and capillary leak-
age, thereby producing pulmonary edema
(i.e., type II NPPE).?

Type II NPPE in children is rare.> Only
five reports of cases of pediatric type II
NPPE that described its diagnosis and
treatment have been documented in the
last two decades.'> ! Most of these cases
occurred after tonsillectomy/adenoidec-
tomy.'>'®!” Only one case was reported
to be caused by the removal of a foreign
body in the bronchus."® With regard to
the onset of type II NPPE, Moser et al.'”
observed the symptoms of NPPE 45
minutes after tonsillectomy/adenoidectomy
in a previously healthy 14-year-old girl.
Masuda et al.'® treated a 5-year-old boy
with foreign body aspiration and observed
NPPE 15 minutes after removal of an
inhaled peanut. Van Kooy and Gargiulo
reported a girl who started to experience
NPPE upon arrival to the post-anesthesia
care unit after tonsillectomy/adenoidec-
tomy.'” These data are in line with our find-
ing that type II NPPE developed within
1 hour following re-patency of the airway.

The diagnosis of type II NPPE relies on
the medical history, clinical characteristics,
and radiological findings. The presence of
agitation, tachypnea, frothy pink sputum,
rales, and oxygen desaturation upon the
relief of upper airway obstruction strongly
suggests the diagnosis of type II NPPE,
especially in a vigorous child.'” In the cur-
rent case, the patient had all clinical mani-
festations consistent with type II NPPE
after extraction of inhaled peanuts. The
final diagnosis of type II NPPE was made
in our patient with the support of chest
radiographic findings as reported in all pre-
vious cases in the literature.'> " Notably, a
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chest X-ray also showed patchy opacifica-
tion in the left upper zone in the present
case, but the mechanism behind this phe-
nomenon remains unknown.

The first treatment priority for patients
with type II NPPE is the correction of hyp-
oxemia. Non-invasive ventilation was
applied to treat our patient, while all chil-
dren with type II NPPE described in previ-
ous reports underwent ventilation involving
intubation.'> ' Approximately half of the
patients, including our patient, received
diuretics'>'*!"”  and  corticosteroids.'®'®
Because of the limited amount of studies,
the effect of diuretics and corticosteroids
in managing type II NPPE in children
remains unknown. Determination of this
issue will be challenging because of the
rarity of type II NPPE.

Masuda et al.'® observed that most of
the opacification in the lungs disappeared
in less than 1 hour after treatment as
shown by chest radiograms. Moser et al.'®
reported that complete resolution of pulmo-
nary edema was achieved 37 hours after
treatment with ventilation and diuretics in
a l4-year-old girl. Improvement of type 11
NPPE 24 hours after ventilation in a 12-
year-old boy was reported by Austin
et al.'” We observed disappearance of type
IT NPPE symptoms 12 hours after treat-
ment. However, we did not perform a
chest radiograph to examine the resolution
of pulmonary edema because the child
recovered uneventfully. Taken together,
these findings suggest that prompt manage-
ment is crucial for rapid improvement and
resolution of type II NPPE in children.

Conclusion

Type II NPPE can rapidly occur following
the relief of upper airway obstruction in
children. Therefore, clinicians need to be
aware of the acuteness and manifestations
of type II NPPE to make an early diagnosis
and initiate prompt treatment.
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