Access this article online

Quick Response Code:

Website:
www.jfcmonline.com

DOI:
10.4103/jfcm.JFCM_304_20

Departments of

Radio Diagnosis and
"Microbiology, GITAM
Institute of Medical
Sciences and Research
(GIMSR), Visakhapatnam,
Andhra Pradesh, India

Address for
correspondence:

Dr. Bhamidipaty K.
Durgaprasad,
Department of
Radiodiagnosis, GITAM
Institute of Medical
Sciences and Research,
GITAM (Deemed

to be University),
Visakhapatnam - 530 045,
Andhra Pradesh, India.
E-mail: bkdveena@gmail.
com

Received: 21-08-2020

Revised: 24-09-2020
Accepted: 06-10-2020
Published: 08-05-2021

© 2021 Journal of Family and Community Medicine | Published by Wolters Kluwer - Medknow

Case Report

A case of Kartagener’s syndrome
with combined aplasia of frontal and
sphenoid sinuses and hypoplasia of
maxillary and ethmoid sinuses

Sonica Sharma, Bhamidipaty K. Durgaprasad, Payala Vijayalakshmi'

Abstract:

Kartagener's syndrome (KS), characterized by a triad of bronchiectasis, chronic sinusitis, and situs
inversus, is a subset of an autosomal recessive hereditary disorder of primary ciliary dyskinesia.
We report the case of a 35-year-old male who presented with a history of intermittent episodes of
productive cough, breathlessness, and cold since childhood. High resolution computed tomography
of chest revealed bronchiectatic changes, dextrocardia, and right-sided aortic arch. Computed
tomography (CT) scan of the abdomen revealed situs inversus. CT of the paranasal sinuses revealed
combined aplasia of bilateral frontal and sphenoid sinus with sinusitis. Based on these findings, a
diagnosis of KS was made. There was no complaint of infertility, which usually accompanies KS,
even though an analysis of his seminal fluid revealed reduced count and reduced motility of sperms.
The uniqueness of our case is that our patient was a male aged 35 years; besides, the third decade
is an unusual age for presentation of combined aplasia/agenesis of bilateral frontal and sphenoid
sinuses with hypoplasia of maxillary and ethmoid sinuses. Even though these findings have been
reported in children and young adults, there are very few case reports of such a presentation in

adults in literature.
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Introduction

subset of primary ciliary

dyskinesia (PCD) is known as
Kartagener’s immotile cilia syndrome
or Kartagener’s syndrome (KS). In 1975,
Camner et al., first observed that ciliary
dyskinesia was the cause of KS. In 1977, in
order to categorize infertility with chronic
sinopulmonary infections, Eliasson et al.,
first coined the word “immotile cilia
syndrome” for KS.I'?l The classical triad of
bronchiectasis, sinusitis, and situs inversus
constitutes Kartagener’s syndrome. It is an
autosomal recessive disease characterized
by the irregular ciliary structure or function,
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leading to impaired mucociliary clearance.
With the disordered ultra structure of
cilia in the body, there is sluggish and
uncoordinated ciliary beating. The awkward
ciliary movement contributes to low
mucociliary transport in the respiratory
system, leading to sinusitis and persistent
bronchiectasis, and infertility due to the
immotility of sperms. The immotile sperms
have flagellar mutations with their tails in
which the axonemes lack dynein arms with
spoken heads. Dynein is an ATPase protein
associated with the development of ciliary
movement energy. During the embryonic
stage, synchronized ciliary activity causes
spontaneous intestinal rotation, resulting in
situs inversus in about half of the affected
individuals.
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We present the case of a 35-year-old male patient who
was referred to the department of radio-diagnosis to
undergo high resolution computed tomography (HRCT)
of the chest and computed tomography (CT) of
paranasal sinuses, with a history of recurrent episodes
of productive cough, breathlessness, and cold since
childhood. He had been treated symptomatically on
and off for his complaints but only had temporary relief.

Case Report

The patient was of moderate built with no evidence of
pallor, cyanosis, or clubbing. No other family member had
similar problems. He was married with two male children
aged 8 years and 10 years who have no such complaints.
The patient had a history of symptomatic treatment but
no history of any radiographic investigations such as
chest X-ray or ultrasound.

Routine blood investigations were normal, and sputum
was negative for acid-fast bacilli. HRCT scan of the
chest revealed varicose type of bronchiectatic changes
in the left upper lobe and right middle and lower lobe
segments, with areas of consolidation in the basal
segments of the left lower lobes, and mild left pleural
effusion, with no associated lymphadenopathy, mass
lesion, or ground glassing [Figure 1]. Dextrocardia
was seen with right-sided aortic arch. CT scan of the
abdomen revealed situs inversus, with the liver on
the left and spleen on the right side with no other
abnormality [Figure 2]. CT paranasal sinuses revealed
complete aplasia/agenesis of frontal and sphenoid sinus
and hypoplastic maxillary and ethmoid sinuses with
features of sinusitis [Figures 3 and 4].

Figure 1: High-resolution computed tomography thorax showing consolidation in
the basal segments of the left lower lobe. Varicose type of bronchiectasis in the left
upper lobe and right middle and lower lobe segments. Mild left pleural effusion

Figure 3: Computed tomography of paranasal sinuses showing sagittal image of
aplasia of sphenoid and coronal image showing aplasia of frontal sinuses

With the findings of bronchiectasis, sinusitis, dextrocardia,
and situs inversus, a diagnosis of KS was considered. The
patient’s semen analysis revealed reduced count and
motility of sperms. He had two male apparently normal
children. We report this case because of the rare presence
of combined aplasia of frontal and sphenoid sinus and
hypoplastic maxillary and ethmoid sinuses.

Discussion

Kartagener’s syndrome, a rare (1 in 30,000) clinical triad
of bronchiectasis, chronic sinusitis, and situs inversus, is
an autosomal recessive hereditary disorder of defective
ciliary movement.®! It is one of the subsets of PCD.
Efficient clearing of mucous and other secretions from
the respiratory tract and paranasal sinuses is facilitated
by the coordinated and synchronous beating of the cilia,
lining their walls. Abnormal ciliary beatings result in
bronchiectasis and sinusitis.” Ciliary dysmotility in
the embryonic stage results in the failure of the heart
and other organs to move to the left side, resulting in
dextrocardia and situs inversus, respectively.**! The
infertility seen in few cases results from the defective
motility of spermatozoa and impaired ciliary motility in
the Fallopian tubes.! Patients with KS usually present
with recurrent lower respiratory tract infections, chronic
productive cough, chronic sinusitis from childhood, and
sometimes infertility in adults. Afzelius recognized the
relation between KS and male infertility."”!

Figure 2: Mediastinal window showing right-sided aortic arch and axial image of
the abdomen showing liver on the left and spleen on the right

Figure 4: Computed tomography paranasal sinuses showing coronal image of
hypoplasia of the bilateral maxillary sinuses and axial computed tomography
showing hypoplastic ethmoid air cells
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Although sinusitis is a common presentation, aplasia/
agenesis of more than one sinus and/or associated
hypoplasia of other sinuses is rare. Under any
circumstances, the aplasia/agenesis of more than
one sinus group of paranasal sinuses is an unusual
or rare presentation. Though unilateral agenesis
of frontal sinus is relatively common, bilateral
agenesis of frontal sinus is relatively rare and occurs
only in 4%-10% of the population. Agenesis of
the sphenoid sinus is extremely rare, seen in only
1%-1.5% of cases. Impaired mucociliary clearance
results in frequent respiratory tract, paranasal
sinus, and ear infections; chronic nasal congestion;
and infertility. Recurrent lower respiratory tract
infection leads to bronchiectasis. The dilated bronchi
are prone to colonization by Haemophilus influenza,
Staphylococcus aureus, and Pseudomonas species.!
Most persons commonly seek medical help because of
infertility. Situs inversus and dextrocardia result from
disorganized ciliary beating in the embryonic stage,
which results in random rotation of the primitive
organ precursors to either left or right. Therefore,
dextrocardia is not found in all cases of KS.

Other abnormalities found in KS include nasal polyps,
rhinitis, corneal abnormalities, and conductive deafness.
Radiological investigations include chest X-rays
and HRCT chest, which can reveal dextrocardia,
bronchiectasis, and infiltrates. X-ray of the paranasal
sinuses can show features of sinusitis in the form
of haziness in the sinuses. Ultrasonography of the
abdomen can be used to determine the presence of situs
inversus. HRCT of the chest and CT scan of the paranasal
sinuses remain the modality of choicel” to determine
bronchiectasis and sinusitis, respectively. Semen analysis
of postpubertal males may reveal either abnormal sperm
motility or aspermia. Echocardiography can also be used
to confirm dextrocardia with normal atrioventricular
concordance without any structural abnormality.
Routine blood count reveals no abnormality.

The uniqueness of our case lies in the findings of
combined aplasia of bilateral frontal and sphenoid
sinus with hypoplasia of ethmoid and maxillary sinuses
in a male patient aged 35 years, an unusual age for
such presentations, because previously reported cases
have been among children and young adults. A study
by Eggesbg et al., on 126 patients, with abnormalities
of paranasal sinuses in cystic fibrosis and noncystic
fibrosis, revealed that in 4% of cystic cases there was
frontal sinus aplasia, but with no case of sphenoid sinus
aplasia.l"” Similar studies were reported by Lobo ef al.,['!]
Jayashankar et al." Hailu et al.,® and Tadesse et al.

4 The uniqueness of our case is that the patient was a
35 year old male who had combined aplasia of bilateral
frontal and sphenoid sinus with hypoplastic ethmoid
and maxillary sinuses while previously reported cases
were found only in children and young adults.

Conclusion

Unusual and rare findings in patients diagnosed with KS,
such as aplasia of multiple sinuses and/or hypoplasia
of one/more sinuses, should not be overlooked or
undervalued. Knowledge of these findings is vital for
the prevention of any intraoperative complications
in patients who undergo surgical procedure for sinus
pathologies, in future.
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