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Partial airway obstruction due to the enlargement of the tonsils and adenoids is a
well recognized clinical entity, but cardiorespiratory changes due to chronic
obstruction have infrequently been reported. Four children with severe nasopharyn-
geal obstruction due to tonsil and adenoid hypertrophy, who developed pulmonary
hypertension and cardiac failure, were studied. Relief of upper airway obstruction by
adenotonsillectomy resuited in a regression of the presenting signs and symptoms.
Key words: adenoid hypertrophy, tonsil hypertrophy, pulmonary hypertension, adenotonsif-
lectomy.

Hypoventilation is listed as one of the causes of pulmonary hypertension.
Obstructive respiratory tract disease with hypoxia, hypercapnia and acidosis is
extremely rare in childhood, except in patients with chronic asthma and cystic
fibrosis!. Pulmonary hypertension resulting from upper airway obstruction has
recently been reported in children?-7, The present report describes the clinical
course of four children with tonsil and adenoid hypertrophy.

Case Reports

Case 1

A 3-year-old boy was admitted to our hospital in January 1987, with complaints of
frequent upper respiratory tract infection, sleep associated stertorous breathing
and shortness of breath since infancy.

On examination, while awake, the child appeared dull. The mouth was held open
and there was an audible snoring sound with respiration. Adenoid facies, perioral
cyanosis and pretibial edema were present. He was 89 cm in height and weighed
14.3 kg. The heart rate was 140/min, and respiration rate, 38/min. The blood

* From the Department of Pediatrics, Cerrahpasa Faculty of Medicine, and Institute of Cardiology,
Istanbul University, Istanbul.

*+ Chief Resident in Pediatrics, Cerrahpasa Faculty of Medicine, Istanbul University.
*#*# Chief Resident In Pediatric Cardiology. Institute of Cardiology, istanbul University.
»=#» professor of Pediatrics, Cerrahpasa Faculty of Medicine, Istanbul University.









38

The two-dimensional echocardiogram revealed no intracardiac pathology other
than right ventricular enlargement. M-mode tracings showed pulmonary hyper-
tension with horizontal positioning of the pulmonary valve in diastole and
disappearance of the “a” wave.

The patient was treated with antibiotics for the tonsillitis. On the sixth day of
admission, adenotonsillectomy was performed, followed by dramatic clinical
improvement, a decrease in heart size on X-ray, and a regression of electrocardi-

ographic findings.

Case 3

A 22-month-old boy was admitted to our hospital in November 1988, with
complaints of shortness of breath, orthopnea and stertorous sleep of over one
year's duration. Swelling of the face, neck and legs had developed one week
before his admission to a local hospital. A diagnosis of congestive heart failure
was made, and he was treated with digoxin, prednisolone and antibiotics, with no
clinical improvement noted. He was then referred to our hospital for cardiologic
evaluation. :

Physical examination revealed an underdeveloped boy who was 74 cm in height
and 8 kg in weight. He was lethargic, and cyanosis and edema on the face and
legs were present. The respiration rate was 40/min and irregular. The pulse rate
was 100/min, and a grade |l systolic murmur was heard over the pulmonary area.
The pulmonary valve closure sound was accentuated. The liver was palpable six
cm below the right costal margin. The tonsils and adenoids were enormous, and
postnasal purulent dripping was present.

Laboratory data showed a hemoglobin of 10 g/dl, hematocrit 38%, and white
blood cells 9400/mm3,

Arterialized blood showed a normal pH, PCO; of 85.7 mmHg, PO, 61.4 mmHg
and HCOg3, 58 mmol/1.

ECG showed right axis deviation, p pulmonale, right ventricular hypertrophy and
negative T waves in Vg and Vg. The chest X-ray showed an enlarged heart with a
cardiothoracic ratio of 0.59. Pulmonary congestion was present.

Right ventricular and right atrial enlargement were the only intracardiac pathologi-
cal features which appeared in two-dimensional echocardiography. M-mode
tracings of the pulmonary valve illustrated a horizontal “e-f” slope in diastole and
absence of the “a” wave, evidence of pulmonary hypertension.

A diagnosis of pulmonary hypertension and congestive hert failure secondary to
upper airway obstruction was made. The patient was treated with antibotics,
digoxin and diuretics, and was maintained in an upright position. On the ninth day
of admission, he underwent adenotonsillectomy, followed by Improvement in his
clinical status, chest X-ray and electrocardiogram.
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Case 4

A 6-year-old girl was admitted to our hospital in May 1989, with complaints of
shortness of breath, chest pain and swelling of the face and feet. Frequent upper
respiratory infections, stertorous breathing and a disturbed sleep pattern were
described. ‘

Physical examination revealed a girl who was 100 cm in height and 22 kg in
weight. Dyspnea, perioral cyanosis, increasing during sleep, edema on the face
and legs and ascites were present. The tonsils and adenoids were extremely
enlarged. The respiration rate was 52/min and the heart rate, 124/min. The
pulmonary valve closure sound was accentuated but there were no heart
murmurs. The blood pressure was 110/70 mmHg. Crepitations were present on
both lung fields. The liver was enlarged five cm below the right costal margin.

Laboratory data showed a hemoglobin level of 11.6 g/dl, hematocrit 37% and
white blood cell count 7800/mm3, Urine analysis was within normal limits.

The chest X-ray showed a cardiothoracic ratio of 0.62, with pulmonary congestion.
ECG revealed right axis deviation, peaked p waves and right ventricular
hypertrophy.

The cross-sectional echocardiogram showed right atrial and ventricular enlarge-
ment and leftward bulging of the atrial septum. In M-mode echocardiograms of
the pulmonary valve, the “a” wave was missing, the “b-c” slope appeared more
vertical and the “e-f” slope more horizontal than normal which suggest a
diagnosis of pulmonary hypertension.

The child was treated with digoxin and diuretics for heart failure. The dyspnea and
edema disappeared on the fourth day of treatment, and adenotonsillectomy was
performed on the tenth day of admission, followed by rapid improvement. The
patient is now leading a normal life, and does not use any medication.

Discussion

Partial upper airway obstruction due to tonsil and adenoid hypertrophy is
frequently encountered in children between two and five years of age®. Infection
and allergy effect its severity.

Cor pulmonale due to chronic upper airway obstruction in children was first
reported by Menashe et al” in 1965. However, children with enlarged tonsils and
adenoids do not all develop pulmonary hypertension. Talsat et al® reported only
two cases of cor pulmonale among thirty such cases.

Wilkinson et al® have examined 92 patients with tonsil and adenoid hypertrophy
and diagnosed pulmonary hypertension in only 3.3 percent of them. Macartney et
al'l0 have suggested that pulmonary vasculature is hyperreactive towards
hypoxemia in some children, as seen in 20% of people who live at high altitudes.
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who lived in the mountainous region of the Black Sea Coast, in addition to
hypoxemia, due to chronic upper airway obstruction.

Cor pulmonale due to tonsil and adenoid hypertrophy is reversible. After
adenotonsillectomy, clinical and laboratory findings rapidly improve, as was
observed in our four cases. The only risk factor reported during the operation is
sudden death caused by the anesthesia®.

On clinical grounds, the relation between tonsil and adenoid hypertrophy and
cardiorespiratory pathology can easily be overlooked. Assessing these children as
primary heart patients and postponing adenotonsillectomy for thorough cardiolo-
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gic evaluation could lead to loss of time, and is important in prognosis.
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