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Kartagener Syndrome: A Rare Genetic Disorder
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ABSTRACT

Kartagener Syndrome is a rare autosomal recessive disorder consisting of triad of sinusitis,
bronchiectasis and situs inversus with dextrocardia. It is the subset of disorder called primary ciliary
dyskinesia in which the cilia have abnormal structure and/or function resulting in multisystem
diseases of various severity. Clinical manifestations include lifelong, chronic upper and lower
respiratory tract diseases secondary to ineffective mucociliary clearance. Early diagnosis and
management of chest infections can prevent irreversible damage to lungs and prevent potential
lifelong complications. This case report is on a patient who presented with long standing history of
sinusitis, bronchiectasis and on examination situs inversus with dextrocardia.
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INTRODUCTION

Primary ciliary dyskinesia (PCD) is an autosomal
recessive disorder with an incidence of 1 in 20000-
30000." Ultrastructural defects are present in cilia
and spermatozoa. Ineffective mucociliary clearance
predisposes to recurrent sinopulmonary infections,
irreversible bronchopulmonary damage leading to
cor pulmonale. In addition, females can present with
subfertility while males demonstrate infertility secondary
to immotile spermatozoa.?® Kartagener syndrome is
a subset of this disorder and is observed in about 50
percent of patients.*

This patient presented with clinical signs and symptoms
of bronchiectasisand chronic sinusitis with situsinversus.
The importance of diagnosing this rare disorder lies in
the fact that deterioration in lung function can largely
be prevented by early and appropriate respiratory care.
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Moreover, this syndrome might present with atypical
clinical signs and symptoms due to reverse positioning
of viscera and can bring potential diagnostic dilemma
and surgical errors if not recognized in the early course
of treatment.

CASE REPORT

A 17 year old female presented with a long standing
history of recurrent cough, production of copious amount
of thick purulent sputum with occasional hemoptysis,
on and off chest pain and mild shortness of breath
on exertion. She had excessive, thick nasal discharge
with persistent congestion of nose and headache with
pain over cheek region which was exacerbated during
winter seasons. She also complained of long standing
inability to perceive smell. She gave past history of
multiple episodes of hospital admissions for pneumonia
for which she was successfully treated with antibiotics.
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There was no history of similar presentation in her first
and second degree relatives on both maternal and
paternal sides and consanguineous marriage among
her parents and no history of tuberculosis or smoking
and exposure to it. Her mother had a past history of
tuberculosis for which she was treated successfully.
Menarche was at the age of 15 years with irregular
cycle and dysmenorrhoea for last two years.

There was no cardiac dullness on left precordial area
of the chest on percussion; instead it was elicited on
the right parasternal area of the chest with maximal
cardiac impulse on the fifth intercostal space. The
heart sounds were normal without any murmur. There
were crepitations and wheezes over bilateral lung
fields. Hepatic dullness was elicited on the left side and
tympanic note on the right side. The nasal mucosa was
pale and swollen with nasal septum deviation over the
left side. Bilateral maxillary sinuses tenderness could
be elicited.

Chest X-ray was done while paying special attention on
labeling the sides on plates which revealed dextrocardia,
with the cardiac apex pointing towards the right, the
arch of aorta and fundic gas shadow of the stomach
noted on the right side (Figure 1). The hemi diaphragm
was raised over the left side.
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Figure 2. HRCT image showing bronchiectatic
changes
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Figure 1. Chest X-ray image revealing dextrocardia

Computed tomography (CT) scan of the paranasal
sinuses showed diffuse hypodense mucosal thickening
involving all the paranasal sinuses with sparing of few
ethmoidal cells (Figure 3). Air fluid levels were noted
in bilateral makxillary sinuses and deviation of nasal
septum over the left side with hypertrophy of middle
and inferior turbinates. Bilateral osteomeatal complexes
were obliterated due to mucosal thickening.

High resolution computed tomography (HRCT) was
done to visualize the bronchiectatic changes and the
extent of involvement which showed dilated, fluid filled
bronchi with peribronchial thickening and a ring like
appearance over the bilateral lower lobes, left upper
lobe and lingula (Figure 2). The lingula of the lung and
heart was noted on the right side.
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Figure 3. CT scan of the paranasal sinuses showing
diffuse hypodense mucosal thickening
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Ultrasonography of the abdomen showed the reversal
of positions of the viscera, visibly spleen, stomach,
splenic flexure of colon and sigmoid colon over the
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right side and liver, hepatic flexure of colon over the
left side.

Electrocardiography (ECG) was done to rule out any
conduction abnormalities of the heart or see for any
hypertrophic changes due to possible pulmonary
hypertension secondary to bronchiectatic changes of
the lungs (Figure 4,5). On conventional positioning of
leads, ECG showed inverted P waves in lead | (Figure
4). The normal appearances of standard leads Il and Ill
were interchanged. There was poor progression of QRS
complexes with right axis deviation. However, after
reversal of limb leads and precordial leads, it showed
normal wave pattern with sinus tachycardia without
any conduction abnormalities or any other significant
abnormality (Figure 5).

Echocardiography was done which did not reveal any
anatomical abnormality of heart except for dextrocardia.
The Tuberculin Skin Test was negative. The saccharin
test of mucociliary clearance gave a time of 47 minutes
(normal result less than 15 minutes). Smell test was
done with coffee and isopropyl alcohol on each nostril
separately. This test showed inability to perceive smell
bilaterally.
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Figure 4. ECG with conventional positioning of leads
showing inverted P-waves in lead |
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Figure 5. ECG with reversal of limb and precordial
limb leads showing normal wave pattern with sinus
tachycardia without any conduction abnormalities or
any other significant abnormality

DISCUSSION

Siewert was the first person to describe the combination
of situs inversus, chronic sinusitis and bronchiectasis
in 1904.° However, Manes Kartagener first recognized
this triad as a distinct congenital syndrome in 1933
and described it in detail, hence it bears his name.% It is
associated with mutations in several genes, but mainly
affecting DNAI1 on chromosome 9p21-p13, DNAH5 on
chromosome 5p15-p14 and DNAH11 on chromosome
7p21 which results in numerous defects including
structural abnormalities of the dynein arms, radial
spokes, and microtubules of the cilia.® Afzelius pointed
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out that electron microscopy shows different kinds of
ultrastructural defects of cilia and sperm tails in the
immotile cilia syndrome. Since the cilium is constructed
of some 100 different polypeptides, there is ample room
for genetic heterogeneity.” Cilia are normally present on
the ventral surface of the primitive node and may be
involved in left-right patterning during gastrulation.®

Impaired host defense mechanisms due to ciliary
dysfunction are involved in the predisposition to
recurrent infections. Patients typically present with
persistent or recurrent cough and purulent sputum
production. Hemoptysis occurs in 50 to 70% of cases
and can be due to bleeding from friable, inflamed
airway mucosa. However, other causes of hemoptysis
should be ruled out first before attributing it to the
above cause. Dyspnea or wheezing generally reflects
either widespread bronchiectasis or underlying
chronic obstructive pulmonary disease. Patients with
severe, diffuse disease, particularly those with chronic
hypoxemia, may have associated cor pulmonale and
right ventricular failure. In patients with extensive
disease, chronic hypoxemia and cor pulmonale may
indicate the need for long-term supplemental oxygen.

Isolated dextrocardia is almost always associated
with other cardiac anomalies, which are often serious.
When accompanied by situs inversus, serious cardiac
malformations are less common, but these and
anomalies of skeleton, spleen and other viscera have
been described.®*'" However in this patient, apart
from complete situs inversus, no other abnormalities
were noted on echocardiography and ultrasonogram.
Corneal abnormalities, headaches, and a poor sense of
smell have been attributed to the primary defect in the
immotile cilia syndrome.'> Headache and anosmia are
also present in this patient.

Some people with PCD feel stigmatized and isolated due
to their condition."® Since half of individuals with PCD
have situs inversus, a physical but concealable bodily
abnormality, decisions have to be made about revealing
this atypicality to others and they have difficulty in doing
so0.' They also particularly attempt to hide coughing
and nose-blowing. The low prevalence of PCD means
there would be a paucity of public knowledge, which
leads to lack of support and understanding to them.'®

Early diagnosis and treatment in this syndrome is very
important to prevent the deterioration of the lung
function and the morbidity caused due to upper and
lower respiratory tract infections. There are currently
no reliable noninvasive diagnostic methods for this
disease and the correct diagnosis is often delayed
many years, possibly causing irreversible pulmonary
damage.' A study led by Lundberg et al. has found
considerably low level of nasal Nitric Oxide ( 98%
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reduced) in patients with PCD compared to age-
matched controls and hence suggested that Nitric
Oxide measurements (which are noninvasive and can
easily be performed even in infants) could be of help
in the early diagnosis.'® With improved quality of care,
survival of these patients are not affected. The case of
a woman who was documented with this syndrome at
the age of 72 years fairly suggests that this syndrome
is compatible with full life span.'’

Kartagener Syndrome can have variable presentations
and severity due to its multisystem involvement and
reversal of viscera. Early diagnosis and treatment is
important to prevent long term sequel and morbidity
associated with it. A noninvasive screening test should
be devised for its early detection. Genetic counseling,
social, psychological and fertility issues should be
addressed once it is diagnosed and help these patients
to live with Kartagener Syndrome without morbidity
and in a dignified way.
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