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Bronchoscopic Administration of Nebulized Racemic Epinephrine to Facilitate Removal of
Aspirated Peanut Fragments in Pediatric Patients

Lois L. BREADY, M.D.* MALCOLM D. ORR, M.D., PH.D.,} CATHY PETTY, M.D., 1
FREDERICK L. GROVER, M.D.,§ KENT HARMAN, M.D.{

Aspiration of foreign bodies, such as peanuts or other
foods, causes significant morbidity and mortality in chil-
dren.'® When these organic foreign bodies have been in
the airway for a prolonged period of time, mucosal edema
develops that traps the fragments, and bronchoscopic ex-
traction may be difficult or impossible. Diluted racemic
epinephrine is frequently nebulized to reduce laryngo-
tracheal edema associated with laryngotracheobronchitis
(LTB)*'® and after tracheal extubation.'""'? We used an
extremely dilute solution of nebulized racemic epineph-
rine, administered directly through the bronchoscope, to
reduce mucosal swelling and thus facilitate extraction of
firmly impacted peanut fragments from three small chil-
dren.

REPORT OF THREE CASES

Case 1. A 2%e-yr-old boy was admitted with a history suggestive of
peanut aspiration. Rigid bronchoscopy under general anesthesia was
performed and repeated the next day. Although the peanut fragment
was visualized in the right lower lobe (RLL) bronchus, it could not be
extracted because of severe swelling of bronchial mucosa. The child
developed RLL pneumonia, and fluids and clindamycin administration
iv did not result in clinical improvement. He was scheduled for a third
rigid bronchoscopy under general anesthesia to be followed by right
lower lobectomy if the peanut could not be removed.

The child was anesthetized with enflurane in NoO/Oy. Direct la-
ryngoscopy was performed, a 5.0-mm rigid bronchoscope introduced,
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and ventilation controlled. Anesthesia was maintained with enflurane
in oxygen given through the sidearm of the bronchoscope. Examination
of the tracheobronchial tree was normal except for the RLL bronchus,
where marked erythema and swelling were noted. An impacted peanut
fragment was visualized in the RLL bronchus, but the mucosal edema
was 5o extensive that extraction was impossible despite multiple attempts
by several individuals. A solution of racemic epinephrine (0.1 ml of
2.25% in 5 ml of saline) was nebulized through the bronchoscope and
given directly into the RLL bronchus (fig. 1). Arterial blood pressure
and heart rate remained unchanged, and no dysrhythmias were noted.
Rapid resolution of the edema occurred, and the peanut fragment was
then readily extracted. Enflurane was discontinued, and ventilation
was controlled through the sidearm of the bronchoscope until spon-
taneous ventilation was sufficient to permit tracheal extubation. The
child had an uneventful recovery.

Case 2, A 2-yr-old girl presented with a 10-week history of productive
cough after possible aspiration of a peanut. Physical examination and
chest roentgenogram showed left lower lobe (LLL) and lingular bron-
chopneumonia. She was treated with antibiotics and scheduled for
bronchoscopy.

Anesthesia was induced with halothane in NyO/O,. After surgical
anesthesia was achieved, isoflurane was substituted for halothane and
N,O discontinued. Bronchoscopy was performed with a rigid 4.0-mm
bronchoscope and continued for 90 min. Ventilation was controlled
through the sidearm of the bronchoscope. The left main bronchus
was totally occluded with a purulent exudate. Racemic epinephrine
(0.1 ml of a 2.5% solution in 5 ml of normal saline) was nebulized
through the bronchoscope directly at the occluded left main bronchus
(fig. 1). A total of three doses of nebulized racemic epinephrine were
administered during the 60-min bronchoscopy. The exudate became
liquefied, the diameter of the bronchus increased, erythema was re-
duced, and a peanut {ragment was extracted. Arterial blood pressure
and heart rate remained unchanged, and no dysrhythmias were noted.
Isofturane was discontinued and the trachea was extubated., The patient
had an uneventful recovery and was discharged home within 24 h of
bronchoscopy.

Case 3: A 16-month-old girl was scheduled for bronchoscopy under
general anesthesia 2 weeks after a suspected peanut aspiration, She
was febrile despite treatment with erythromycin and had a physical
examination and chest roentgenogram suggestive of right middle lobe
(RML) foreign body.

Anesthesia was induced with halothane in NyO/Oy, isofluranc was
subsequently substituted for halothane, and N,O was discontinued.
Rigid bronchoscopy was performed, revealing purulent exudate and
erythema of the RML bronchus. Racemic epinephrine (0.1 ml of 2.25%
solution in 5 ml normal saline) was nebulized into the bronchus through
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F1G. 1. The apparatus used to nebulize racemic epinephrine.

the bronchoscope (fig. 1). A total of three doses of nebulized racemic
epinephrine was administered during the 115-min bronchoscopy. Ar-
terial blood pressure and heart rate remained unchanged, and no dys-
rhythmias were noted. Numerous peanut fragments were extracted,
followed by dramatic improvement in the child’s condition.

DiscussiON

Because of its size, shape, and smooth surface, an as-
pirated peanut readily obstructs the small child’s mainstem
bronchus. Smaller fragments may obstruct more distally
in the tracheobronchial tree. Chemical inflammation
caused by the peanut oil, proteins, and fatty acids'? leads
to mucosal irritation and the formation of significant mu-
cosal edema that traps the peanut fragments. The edema
may be more severe with peanut aspiration than with other
aspirated foreign bodies. In addition, fragments absorb
water and swell. The result may be a softened, friable
particle firmly trapped within an inflamed, edematous
segmental bronchus, which is quite difficult to remove.
In many cases, bronchoscopy'* or conservative therapy
(bronchodilators, postural drainage, and chest percus-
sion®*) are successful for removal of the fragments. Use
of the Fogarty catheter has facilitated removal of recently
aspirated peanuts and other foreign bodies.'*'® In a few
instances, however, bronchotomy is necessary for removal
of the peanut that, if allowed to remain in the bronchus,
causes pneumonia, abscess, and bronchiectasis. In our
cases, one patient had undergone two previous unsuc-
cessful attempts at bronchoscopic removal of the peanut
fragment and was scheduled to undergo thoracotomy and
lobectomy if the third bronchoscopy did not result in ex-
traction of the peanut; in the other two patients the pea-
nuts had been present for 2-10 weeks.

Nebulized dilute racemic epinephrine has been used
for nearly two decades to reduce mucosal edema asso-
ciated with laryngotracheobronchitis (LTB)*'® and airway
edema after tracheal extubation.'"'2 Racemic epinephrine
is given for its vasoconstrictor effect on mucosa, rather
than a bronchodilator effect. Only the l-isomer of epi-
nephrine is pharmacologically active. The racemic mix-
ture is associated with a lesser incidence of cardiac effects
compared with the active l-isomer. When administered
through a hand-held nebulizer, with the nebulized mix-
ture inhaled through the mouth, a typical dose is 0.5 ml
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of 2.25% racemic epinephrine diluted with 2.5-3 ml of
saline or water.'® For direct administration through the
bronchoscope, an extremely dilute mixture (0.1 ml of
2.25% racemic epinephrine diluted in 5 ml of saline) was
employed. In adults, the use of topical epinephrine (di-
luted'” or undiluted'®) for vasoconstriction during bron-
choscopy has been recommended. Liquid epinephrine,
however, is rapidly absorbed from the tracheobronchial
tree and produces cardiovascular effects.'® This extremely
small and dilute dose of nebulized racemic epinephrine
was selected with the hope that it would produce local
vasoconstriction and reduction of mucosal edema in the
affected bronchial mucosa and that the risk of generalized
absorption of epinephrine from the bronchial tree would
be minimal. To avoid unwanted cardiovascular and he-
modynamic instability, a high fractional inspired Oz con-
tent (Flo,) and adequate ventilatory support were admin-
istered, and inhaled anesthetics that do not sensitize the
myocardium to cathecholamines (enflurane, isoflurane)
were employed during the actual bronchoscopies.

In summary, extremely dilute racemic epinephrine was
administered through the bronchoscope to facilitate re-
moval of firmly impacted peanut fragments in three small
children. The successful extraction of the peanuts and
minimal associated cardiovascular changes suggest that
the goals of producing vasoconstriction of the bronchial
mucosa with minimal systemic absorption of epinephrine
were accomplished. The released fragments were re-
moved, and the patients did not require further surgery.
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Neuromuscular Blockade in a Patient with Stiff-baby Syndrome

WILLIAM P. COOK, M.D.,* RICHARD F. KAPLAN, M.D.{

Stiff-baby syndrome (hyperekplexia) is a rare genetic
syndrome characterized by marked muscle rigidity im-
mediately after birth.' The muscle stiffness persists dur-
ing early infancy but disappears gradually during the first
few years of life. Because there are no reports of anesthesia
for or the effect of neuromuscular blocking drugs on pa-
tients with stiff-baby syndrome, we describe the responses
of a patient with stiff-baby syndrome to anesthesia, suc-
cinylcholine, and pancuronium.

REPORT OF A CASE

A 5-month-old, 6.3-kg boy with stiff-baby syndrome was admitted
for repair of bilateral inguinal hernias. At birth he had been noted to
be stiff and to startle easily. His father and paternal grandmother had
had the same condition at birth. Both father and grandmother had
had surgery and general anesthesia several times without any known
complications, but the medical records had been destroyed by fire. A
study of the infant was undertaken with the parents’ informed consent.

Physical examination revealed a tense, stifl infant with a pinched,
*“worried” facial expression. His body, which was straight and rigid,
did not sag when he was held supine and supported only by his occiput
and his heels, or by a single hand under his waist (fig. 1). His arms and
legs passively resisted movement and reflexes were hyperactive. The
rest of the physical examination was remarkable only for bilateral in-
guinal hernias and an umbilical hernia. Although the infant had some
choking associated with eating, there were no symptoms of gastro-
esophageal reflux. Preoperative hematocrit (Het) was 31.5%, and uri-
nalysis was within normal limits.
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No preoperative medication was given. Anesthesia was induced and
maintained by inhalation of halothane (1% end-tidal concentration ac-
cording to mass spectroscopy) in NoO (60%) and Oy (40%). Atropine,
0.1 mg, was given as soon as an iv line was inserted. The trachea was

FIG. 1. The marked muscular rigidity of stiff-baby
syndrome (hyperekplexia) in a 5-month-old boy.
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