EPIGLOTTITIS AND PULMONARY OEDEMA IN CHILDREN

M.G. SOLIMAN AND P. RICHER

EPIGLOTTITIS is a serious progressive disease re-
quiring immediate treatment and close supervi-
sion to decrease morbidity and mortality, During
the last four years we have treated patients with
epiglottitis by nasotracheal intubation and anti-
biotics, following a fixed protocol. The details of
the protocol and our experience with it have been
published previously.!:?

In summary, once a patient with a suspected
epiglottitis arrives in the emergency room, we
proceed as follows:

- give humidified oxygen in semi-sitting posi-
tion.
immediately notify the anaesthetist and the
otolaryngologist.

- rapid history and physical examination.

if the clinical condition permits, X-rays of
the soft tissues of the neck are done in the
presence of the anaesthetist.

1f the X-ray confirms the diagnosis, we proceed
with the treatment which consists of:

(a) Nasotracheal intubation under general
anaesthesia.

(b)) Ampicillin 200 mg/kg/24 hours
chloramphenicol 100 mg/kg/24 hours.

These are given intravenously in four divided
doses. Chloramphenicol is discontinued if the
antibiotic sensitivity screening shows that the
causative organisms are sensitive to ampicillin.

(¢} When fever and signs of toxaemia disap-
pear, we do a laryngoscopy. If the epiglottis
appears normal, the patient is extubated and ob-
served closely for at least 24 hours.

Routine investigation includes complete blood
count, urine analysis, serum electrolytes, plasma
proteins, blood and throat cultures. Chest X-ray
is done after intubation and after extubation of
the trachea.

During the last two years, three of forty-three
children with epiglottitis treated in this fashion
have developed pulmonary oedema during the
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course of treatment. We present these case his-
tories with discussion of the possible mecha-
nisms.

Casel

A male child 19 months of age was transferred
to our hospital with the diagnosis of epiglottitis
confirmed by X-ray. The history indicated that
the symptoms had started 16 hours previously.
Physical examination showed fever, signs of
upper airway obstruction and clear lungs. The
history and examination were otherwise normal.
Chest X-ray on admission showed normal heart
and lungs (Figure 1).

The patient was transferred to the operating
room and an intravenous infusion of dextrose §
per centin 0.2 per cent NaCl was started. Anaes-
thesia was induced and maintained with halo-
thane in oxygen. Direct laryngoscopy confirmed

Case 1. Chest X-ray on admission show-
ing normal heart and lungs.
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FiGURe 2 Case 1. Chest X-ray showing pulmonary
oedema after one half-hour in the intensive care unit.

the diagnosis, nasotracheal intubation was done
and halothane was discontinued. Blood and
throat cultures were done and the patient was
transferred to the recovery room. Vital signs
were normal and stable during the procedure ex-
cept for rectal temperature of 38.7°C.

In the recovery room his vital signs were sta-
ble. Chest X-ray showed normal heart and lungs
and the tracheal tube in good position. Arterial
blood gases revealed compensated metabolic
acidosis and hypoxaemia (Pag, 7.0 kPa[33 torr]
with Fig, 0.25). When the patient awakened he
was transferred to the intensive care unit, where
he received ampicillin 750 mg intravenously. Half
an hour later his clinical condition started to de-
teriorate. He appeared cyanosed, and dyspnoeic.
Heart rate increased to 160-200/min and blood
pressure decreased to 7.32/4.0/kPa (55/30 mm
Hg). Inspired oxygen was increased to 80 per
cent. Tracheal aspiration showed presence of
profuse serosanguinous secretions. Chest X-ray
was compatible with pulmonary oedema (Figure
2) and Pag, was 7.71 kPa (58 torr) with Fig, 0.80.

At that time, mechanical ventilation was
started using a Bennet MA I ventilator, with 80
per cent oxygen and positive end-expiratory
pressure (P.E.E.P.) (5cm H,0). There were no

FIGURE 3 Case 1. Chest X-ray showing clearing of
the lungs after ten hours of mechanical ventilation with
P.E.E.P. and two hours of spontancous breathing.

signs of heart failure and total fluid intake was 180
ml in about three hours.

Within one hour of commencing mechanical
ventilation the patient’s vital signs returned
towards normal. Oxygen concentration and
P.E.E.P. were gradually decreased. Mechanical
ventilation was stopped after ten hours. After two
hours of spontaneous breathing, capillary Po,
was 7.85 kPa (59 torr) with Fip, 0.40. A chest
X-ray showed clearing of both lungs (Figure 3).
The trachea was extubated the next day. The
total period of intubation was 32 hours. The pa-
tient was discharged in good condition after three
days of hospitalization. Routine investigations
were normal except for leucocytosis and pres-
ence of haemophylus influenzae type B in the
blood.

Case Il

A three-year-old male child was admitted to the
emergency room because of epigastric pain, vom-
iting, fever, cough and progressive respiratory
distress. Physical examination showed normal
vital signs, except rectal temperature of 38.8° C,
excessive salivation and signs of moderate air-
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FiGUure 4 Case I1. Chest X-ray showing pulmonary
oedema 20 minutes afler naso-tracheal intubation.

way obstruction. He was not cyanosed, the lungs
were clear and other systems were normal. Soft
tissue X-rays of the neck revealed an enlarged
epiglottis.

The patient was transferred to the operating
room, where direct laryngoscopy was done under
halothane anaesthesia. Laryngoscopy confirmed
the diagnosis of epiglottitis. Nasotrachael intuba-
tion was done and specimens were obtained for
blood culture and throat culture. There was no
change in the vital signs during the procedure.

On arrival in the recovery room the rectal
temperature was 38.5° C, heart rate 122/min, re-
spiratory rate 32/min, and his colour was good.
Ampicillin 500 mg was given intravenously.
Twenty minutes later, he became cyanosed and
dyspnoeic and the heart rate increased to
154/min. Abundant pink secretions were aspi-
rated from the tracheal tube. Chest X-ray was
compatible with pulmonary oedema (Figure 4)
and Pag, was 6.38 kPa (48 torr) with Fig, 0.75.
Total fluid given was 55 ml of dextrose 5 per cent
in 0.2 per cent NaCl.

The lungs were ventilated mechanically by an
Engstrom ventilator with 80 per cent oxygen.
Thirty minutes later, he showed some clinical
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improvement. At this point he was extubated ac-
cidentally. The patient was taken back to the
operating room where he was reintubated under
general anaesthesia. In the recovery room, his
vital signs were acceptable and Pag, was 8.75 kPa
(62 torr) with Fig, 0.80 and spontaneous breath-
ing. Continuous positive airway pressure
(C.P.A.P.) of 5 cm H,0 was added, oxygen con-
centration was increased to 100 per cent, and the
patient was left breathing spontaneously. One
hour later Pag, was 37.11 kPa (279 torr) with 100
per cent oxygen and the chest X-ray showed
gradual clearing of both lungs. The patient was
transferred to the intensive care unit where the
F1g, and the C.P.A.P. were gradually decreased.
On the next day capillary Po, was 10.1 kPa (76
torr) with the patient breathing room air without
C.P.A.P. Chest X-ray showed complete clearing
of both lungs (Figure 5).

The trachea was extubated after 54 hours of
intubation and the child was discharged on the
fifth day in satisfactory condition.

FIGURES Case II. Chest X-ray on the day following
admission showing clearing of pulmonary oedema after
30 minutes of mechanical ventilation followed by spon-
taneous breathing and continuous positive airway pres-
sure.
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Case 111

A two-year-old girl was admitted to another
hospital because of fever, dry cough, and difficult
breathing. She was treated for laryngitis (details
of the treatment are not known) and because of
clinical deterioration, she was transferred to our
hospital.

On admission, she appeared tired and cya-
nosed. Rectal temperature was 38.9°C, B.P. 12/8
kPa (90/60 mm Hg), heart rate 138/min and res-
piratory rate 36/min. She had signs of severe
upper airway obstruction and excessive saliva-
tion. Pulmonary auscultation showed poor air
entry and a few coarse rales. A diagnosis of epi-
glottitis was made and, due to the patient’s condi-
tion, no X-rays were taken.

[n the operating room, intravenous infusion of
dextrose 5 per cent in 0.2 per cent NaCl was
started, blood was taken for culture, ampicillin
500 mg and chloramphenicol 500 mg were given
intravenously. Anaesthesia was induced and
maintained with halothane in oxygen. Direct
laryngoscopy confirmed the diagnosis of epiglot-
titis and nasotracheal intubation was done.
Halothane was then discontinued and a throat
culture was done. During the procedure the pa-

FIGURE 6
nary oedema.

Case [1I. Chest X-ray showing pulmo-

Ficure 7 Case 11I. Chest X-ray showing dramatic
clearing of pulmonary oedema following two hours of
mechanical ventilation with P.E.E.P.

tient received 75 ml of fluid intravenously and the
cardiovascular parameters were stable.

A few minutes after arrival in the recovery
room her condition deteriorated. Rectal tempera-
ture was 41.5° C, heart rate 200/min, respiratory
rate 60-80/min and B.P. 8.0/5.3 kP (60/40 mm
Hg.). She had cold cyanosed hands and feet.
Rales and crepitations were present in bothlungs.
The chest X-ray was compatible with pulmonary
oedema (Figure 6). Pay, was 5.32 kPa (40 torr)
(Fip, > 0.9). The lungs were ventilated mechani-
cally using a Bennet MA | with 100 per cent
oxygenand P.E.E.P. of 3cm H,0. She was given
morphine sulphate 2 mg intravenously and cooled
with a cooling mattress and application of alcohol
to the skin.

One hour later, her vital signs were improved
and Pag, was 34.31 kPa (258 torr) with 100 per
cent oxygen. Flo, was gradually decreased. Two
hours later, the chest X-rays showed a dramatic
change with clearing of most of both lungs (Figure
7.

The patient was transferred to the [.C.U.
where mechanical ventilation was discontinued
after six hours. The Fig, was decreased to 0.40.
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The next day, the patient was in satisfactory
condition. The Pag, was 22 kPa (165 torr) with 30
per cent oxygen and spontaneous breathing.
Other laboratory tests were normal except
for leucocytosis. The Blood culture grew
haemophylus influenzae type B. The total period
of intubation was 42 hours and she was dis-
charged in good condition on the fourth day.

DiscuUssION

Epiglottitis is usually looked upon as upper
airway obstruction and relief of this obstruction
by nasotracheal intubation and antibiotic therapy
eliminates most of the morbidity and mortality.
This report shows that pulmonary oedema is a
relatively frequent complication of epiglottitis.
However, it usually has a benign course and re-
sponds rapidly to simple measures such as
mechanical ventilation and increased airway
pressure.

Although it is difficult to determine the exact
mechanism for the development of pulmonary
oedema in these cases, we can postulate several
mechanisms, which may work separately or con-
currently to produce pulmonary oedema.

The first possibility is that pulmonary oedema
develops secondary to changes in the physical
factors, controlling the movement of fluids across
the capillary alveolar membrane,>*a summary of
which appears in Figure 8.

Upper airway obstruction is associated with
increased negative intra-alveolar pressure and
hypoxia. Several studies have shown that
hypoxia produces increased capillary permeabil-
ity and pulmonary vasoconstriction. Hypoxia
also produces massive sympathetic discharges-8
with systemic vasoconstriction and translocation
of the blood from the systemic circulation to the
pulmonary circulation.

The association of pulmonary hypervolaemia
and vasoconstriction leads to an increase in the
pulmonary capillary filtration pressure. This, in
addition to the increased capillary permeability
and the negative intra-alveolar pressure, will
cause a shift of the fluids across the capillary-
alveolar membrane from the intravascular com-
partment to the intra-alveolar compartment,

Although it is easy to explain the development
of pulmonary oedema, on the basis of physical
changes, this is probably not the only mecha-
nism. If it were, we would expect pulmonary
oedema to occur before intubation when the air-
way obstruction and hypoxia are greatest. This
was not the case in two of our patients.
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FIGURE 8 Representation of physical factors con-
trolling the movement of fluids across the capillary al-
veolar membranes.

A second possibility is that pulmonary oedema
develops secondary to bacteraemia and endo-
toxinaemia. Several studies and reports®'* have
shown that bacteraemia and endotoxinaemia may
be associated with pulmonary oedema.

In these cases there was bacteraemia of
haemophylus influenzae type B. They also
underwent manipulation and instrumentation of
the infected region, a factor which increases the
bacteraemia.'s!? In addition, these patients re-
ceived high doses of a bacteriocidal agent (am-
picillin),'#:1? capable of liberating the endotoxins
and the bacterial membrane components, #15.2¢

The time of onset of the pulmonary oedema
and its association with symptoms and signs simi-
lar to those of septic shock support this possibil-
ity. A recent report suggested that the endotoxins
and the bacterial membrane components are re-
moved by the reticuloendothelial system.?' This
may explain the transitory course of the pulmo-
nary oedema in these patients.

A third possible explanation is that pulmonary
oedema develops secondary to myocardial de-
pression by the antibiotics??:2* and the anaesthe-
tic agents. Although this seems unlikely it cannot
be excluded. None of our patients showed signs
of heart failure and two of them received the
antibiotics 45 and 120 minutes after halothane
was discontinued. In addition, Travis, er al.?*
measured the pulmonary capillary wedge pres-
sure in a similar case and found it to be normal.

Although we cannot point to one mechanism as
responsible for the development of pulmonary
oedema in these cases, a combination of several
factors seems the most probable explanation.

SUMMARY

We have presented three patients with epiglot-
titis who developed pulmonary oedema during
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the course of treatment with nasotracheal intuba-
tion and antibiotics.

The exact mechanism for the development of
pulmonary oedema in these patients is not
known. Possible mechnisms are change in the
physical factors controlling the movement of
fluids across the capillary-alveolar membrane,
transitory bacteraemia and endotoxinaemia, or
myocardial depression by the antibiotics and the
anaesthetic agent.

The pulmonary oedema had a benign course
and responded to mechanical ventilation and in-
creased airway pressure.

RESUME

L’épiglottite est une maladie infectieuse, a
progression rapide, nécessitant un traitement
immédiat et une surveillance étroite afin de
réduire sa morbidité et sa mortalité. Depuis
quatre ans, notre approche consiste a soulager
I"obstruction par une intubation nasotrachéale et
a traiter avec des antibiotiques a haute dose.

Nous avons observé ’apparition d’un cedéme
aigu du poumon chez trois patients au cours du
traitement de quarante-trois cas d’épiglottites.
L’épisode aigu répond a la thérapeutique
habituelle et évolue favorablement.

L’eedéme pulmonaire chez ces patients pour-
rait &tre attribuable & plusieurs facteurs: change-
ment des facteurs physiques qui contrdlent le
passage des liquides a travers la membrane
alvéolo-capillaire; présence d’une bactériémie et
d'une endotoxémie transitoires ou I'effet dépres-
seur sur le myocarde d’agents anesthésiques et
antibiotiques.
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