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CASE REPORTS

The familial occurrence of the Kartagener triad in Jamaica
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M.B., B.S.(Lond.)

ISAAC J. POWELL
B.S.(U. of Mich.), M.S.(Howard)

Department of Medicine,
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THE OCCURRENCE of sinusitis, bronchiectasis and situs
inversus in the same patient was first noted by
Siewart in 1903. Oeri made similar observations in
1909. However, Kartagener (1933) was the first to
conclude that the occurrence of sinusitis and bron-
chiectasis was more common in patients with situs
inversus than in others. He reported four cases in
1933 and seven cases in 1935 (Kartagener & Hor-
lacher, 1935). Since then the triad has acquired his
name. Kartagener & Stucki (1962) reviewed 334
reported cases and suggested that the incidence of
the syndrome is about 1: 40,000.
Gunther (1923) first described a family in which

two siblings of four presented with Kartagener's
syndrome. Subsequently, at least seven families have
been reported. Many authors have found that there
is a higher incidence in male than in female siblings
(Cockayne, 1938; Logan, Abbott & Hatcher, 1965),
that in affected families neither of the parents need
show any evidence of the triad, and that features of
the syndrome can occur in various combinations
within the same family (Bergstrom et al., 1950;
Overholt & Bauman, 1958).

This report describes a family in which two siblings
exhibit the complete Kartagener triad, another
sibling showing sinusitis alone. The other three
siblings in the family are clinically normal and the
parents, who are not consanguinous, show no evi-
dence of abnormality or disease (Fig. 1).

Case reports
Case No. 1

C.J., aged 21, gave a history of chronic cough and
cold together with nasal stuffiness and headaches
since childhood; he had one episode of haemoptysis
and was a mouth-breather during his youth. He had
no difficulty in hearing and gave no history of
allergy.

Examination revealed coarse rhonchi in his lungs,
nasal polyposis, dextrocardia and hepatic dullness
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FIG. 1. Family pedigree.

on the left side of his abdomen. There was no
cyanosis or clubbing.

Investigations: ECG showed true dextrocardia;
Mantoux test 1: 1000 positive; culture of purulent
sputum revealed a mixture of normal upper respira-
tory tract flora; protein electrophoresis was normal;
chest X-ray showed dextrocardia with the gastric
bubble on the right; skull X-rays revealed hypo-
plastic sinuses and mastoids with signs of chronic
inflammation; bronchogram showed mild bronchi-
ectasis of the cylindrical type; respiratory function
tests showed a forced vital capacity of 2850 ml,
FEV1 2000 ml; haemoglobin electrophoresis was
AC; auditory examination was normal.

Case No. 2
N.J., aged 14, gave a history of chronic cough and

cold since early childhood; he was a mouth-breather
and was hard of hearing. He gave no history of
haemoptysis nor of allergy.

Examination revealed coarse rhonchi in his lungs;
his cardiac apex beat on the right side of his chest
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and liver dullness on the left side of his abdomen.
There was no cyanosis or clubbing.

Investigations: ECG showed true dextrocardia;
Mantoux test was negative; purulent sputum grew
Pseudomonas pyocyanea; protein electrophoresis
was normal; chest X-ray showed dextrocardia with
the gastric bubble on the right; skull X-rays revealed
hypoplastic sinuses and mastoids with signs of
chronic inflammation.
The right bronchogram showed a typical left

bronchial tree without any bronchial abnormality.
The left bronchogram showed a right bronchial tree
pattern with the following abnormalities: (1) a high
division of the main stem bronchus; (2) cystic
bronchiectasis of the medial basal segment; and
(3) a separate origin of this affected segment from
the main stem bronchus. Respiratory function tests
showed a forced vital capacity of 2208 ml, FEV,
1380 ml. Haemoglobin electrophoresis was AC.
Otoscopy revealed a perforation of his right ear
drum and audiograms showed moderate impair-
ment of hearing in both ears.

Case No. 3
J.J., aged 8, gave a history of chronic cough and

cold together with nasal stuffiness and headaches;
she was a mouth-breather and had difficulty in hear-
ing. She gave no history of haemoptysis or allergy.

Examination revealed coarse rhonchi in her chest
but no signs of dextrocardia or of situs inversus.
Her hearing was mildly impaired. There was no
cyanosis or clubbing.

Investigations: ECG was normal; Mantoux test
was negative; sputum grew no pathogens; protein
electrophoresis was normal; chest X-ray was normal;
skull X-ray showed hypoplastic sinuses and mastoids
with signs of chronic inflammation. A bronchogram
was not done. Respiratory function tests revealed
a forced vital capacity of 925 ml, FEV1 800 ml.
Haemoglobin electrophoresis was AC. Audiogram
showed a mild hearing loss in both ears.

Discussion
Kartagener's syndrome may be a congenital

abnormality (Schoemperlen & Carey, 1968) due to
a recessive gene with a pleiotropic effect, i.e. a single
genetic abnormality affecting several organ systems
(Holmes, Blennerhassett & Austen, 1968). This
theory is supported by our findings where three
siblings in a sibship of six were affected. Similar
findings were reported by Campbell (1963). In the
Kartagener syndrome the entire respiratory system
is affected, and there is usually co-existent disease of
the paranasal sinuses, the middle ears and the
bronchi.
Whereas environmental factors during the develop-

ment of the embryo may contribute to the formation

of bronchiectasis (Adams & Churchill, 1937), the
bronchiectasis seen in this syndrome is usually of
the tubular post-infective type rather than of the
saccular congenital form (Overholt & Bauman,
1958); and although a congenital defect may be
present in the bronchial wall (Karani, 1952) micro-
scopy reveals the features of chronic infection but
no features pathognomonic of the syndrome. Other
possible explanations for the development of
bronchiectasis include the formation of immature
bronchial pouches, failure of proper pulmonary
expansion after birth, occlusion of certain bronchi by
the right-sided heart, and as a result of chronic
upper respiratory tract infection. However, although
all these factors may be contributory, no direct
causal relationship has yet been established. Two
of the affected patients in this report showed radio-
logical evidence of bronchiectasis.

Abnormalities of the bronchial tree have been
reported (Mayo, 1961) and here we have seen
evidence of this in one patient. Although many
studies have shown a high incidence of cardiac,
splenic, vertebral and visceral abnormalities associ-
ated with situs inversus none was seen in the patients
studied.
The patients were all receiving conservative

medical treatment: antibiotics, breathing exercises
and postural drainage. Surgery, which is of value in
some cases of Kartagener's syndrome (Chang, 1963),
has not yet been considered.
We know of no previous reports of an association

of AC haemoglobinopathy with Kartagener's syn-
drome.
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Insidious rheumatic carditis and athletic activities
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ONE IS often unable to elicit any past history of
definite acute rheumatic fever, or one suggesting
streptococcal infection, from a patient with estab-
lished rheumatic valvular heart disease. This failure
to elicit a positive past history may be attributed,
understandably, to the inherent defects of retro-
spective analysis and the fallibility of human
memory. It is not sufficiently appreciated in general
medical circles that acute rheumatic carditis may be
present not only with little or no symptoms, but
moreover in the presence of full physical activity and
apparent good health. Though the insidiousness of
acute rheumatic carditis in children is well docu-
mented, its co-existence with no impairment of
athletic activities in a young adult does not appear
to have been described before.

Case report
A young Maltese male of average build, aged 20

years old, was brought for a check-up by his mother
as she felt he had been overstraining himself physi-
cally during the previous 2 months.
He had no specific complaints but admitted to

mild general tiredness. There were no aches or pains.
He had suffered from a mild afebrile sore throat a
few weeks before. There was no past history of
rheumatic fever. He attributed his mild tiredness to
excessive physical activity. He had a keen interest
in sport and for the past few months had been
playing football and basketball regularly twice
weekly. His physical activities had been particularly
strenuous during the previous week as in addition

to athletics, hehad been dancing nightly till 03.00hours
because of the carnival festivities. The day before,
he had participated in a game of basketball and had
scored 20 points; on the previous day to this he
had played a full game of football as centre forward.
He had also started training for cross country
running.
On examination, the pulse was 80/min, with

occasional missed beats. The jugular venous pulse
and pressure were normal. The cardiac apex was
not displaced and was of normal character. No
murmurs were present at the apex or over the base
of the heart. BP 120/80 mmHg. There were no other
abnormalities on general examination.

In order to reassure the patient's mother and at
the same time to establish the innocence of the
cardiac irregularity, an electrocardiogram was
carried out the next day (11 March 1967). The ECG,
to one's surprise, showed partial AV block of the
Wenckebach type; the shortest PR interval being
0-22 sec, increasing in the next beat to 0-26 sec and
followed by ventricular asystole on the third beat,
with the PR interval returning to 0-22 sec in the next
beat. There were no obvious vector abnormalities
nor any evidence of ventricular hypertrophy. The
erythrocyte sedimentation rate was 90 mm/hr. The
patient was admitted to hospital and started on a
10-day course of crystalline penicillin followed by
Penadur LA 1,200,000 units i.m. once every 3 weeks.
He was also started on acetylsalicylic acid 15 g
orally every 4 hr, with the omission of one night
dose. Investigations included: Hb 12-7 g/100 ml;
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