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Case Report
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ABSTRACT
Background. Kartagener’s syndrome, a subgroup of primary ciliary dyskinesia, is characterized by situs inversus
totalis, chronic sinusitis and bronchiectasis. To date, the association of malignant diseases and Kartagener’s
syndrome has been reported and all cases except angioimmunoblastic T cell lymphoma in a child have been
seen in adulthood.
Case. A 10-year-old boy who was followed with the diagnosis of Katagener’s syndrome, presented with a
progressive mass in the cervical region for 6 months. Physical examination revealed mental retardation, multiple
lymphadenopathies, the largest in the left cervical region (4x4 cm), and pectus carinatum. Also, on cardiovascular
examination, apex beat was felt on the right fifth intercostal space along midclavicular line. Magnetic resonance
imaging of nasopharynx showed narrowing of the nasopharyngeal airway with an increase in wall thickness
up to 2.5 cm on the posterior wall of the nasopharynx. Also, bilateral multiple cervical lymphadenopathies
were noted. The pathological examination of the biopsy from cervical lymphadenopathy revealed a diagnosis
of undifferentiated nasopharyngeal carcinoma. Chemotherapy was started for nasopharyngeal carcinoma
chemotherapy regimen including cisplatin, docetaxel, and 5-fluorouracil. After four cycles of chemotherapy
there was a significant regression in nasopharyngeal mass and lymphadenopathies. The patient underwent
radiotherapy to the nasopharynx and bilaterally cervical regions. The patient has been in follow-up for 6
years well and tumor free. However, he is still under the supervision of the pediatric immunology and allergy
departments due to recurrent respiratory infections and sinusitis.
Conclusion. We present a case of nasopharyngeal carcinoma which developed in a child with Kartagener’s
syndrome. To our knowledge, this is the first report of nasopharyngeal carcinoma in a child with Kartagener’s
Syndrome.
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Kartagener’s syndrome (KS), is a rare and
autosomal recessive primary ciliary dyskinesia.
In KS the motility of the cilia is affected which
leads to impaired mucociliary clearance. As a
result, it causes recurrent chronic infections of
the respiratory system. Generally, symptoms
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begin shortly after birth. Kartagener’s syndrome
is characterized by a clinical triad including situs
inversus, chronic sinusitis and bronchiectasis.1-3
Non-respiratory symptoms or signs such as
chronic otitis media, conductive hearing loss,
infertility in women and men, hydrocephalus
and retinitis pigmentosa can be observed.2
In KS, a few malignancies have also been
reported. These are renal cell carcinoma4-7,
testicular germ cell tumor8,9, lung cancer10,11,
carcinoma of the ethmoid labyrinth12, colon
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carcinoma13, angioimmunoblastic T cell
lymphoma14, adenosquamous carcinoma of
the paranasal sinuses15, adenocarcinoma of
the cervix uteri and endometrium16, adrenal
adenocarcinoma17, and papillary thyroid
carcinoma.18 Only one of these publications
is a pediatric patient with the association of
Kartagener syndrome and malignant disease.14
Herein, we present a case of nasopharyngeal
carcinoma in a child with KS. To our knowledge,
this is the first report of nasopharyngeal
carcinoma in a child with KS.
Case Report
A 10-year-old boy presented with progressive
mass in the cervical region for 6 months. With
these complaints, antibiotic treatment was
applied to the patient in another center and
because his complaints were not resolved,
subsequently, he was referred to our hospital.
From his past medical reports we learned that
he was treated in the neonatal intensive care
unit for respiratory distress and birth asphyxia
in neonatal period and he was operated for
Morgagni hernia at 1 month of age. Situs inversus
totalis was diagnosed during this period. Later,
he was treated at the local center many times
due to nasal congestion and frequent recurrent

respiratory infections. He was the second child
of consanguineous parents. His cousin who
had situs inversus totalis also had recurrent
respiratory infections. The investigations for
recurrent respiratory infections including the
immunoglobulin levels, alpha-1-antitripsin
level and sweat chloride test were normal. The
saccharin test is the only screening test that is
unreliable in children aged <12 years but could
not be done because of his mental retardation.
In this patient, the diagnosis of KS was made
based on clinical history of chronic upper and
lower airway diseases, the presence of situs
inversus totalis and positive family history (Fig.
1).
The genetic analysis is complicated by multiple
existing phenotypes. Although genetic testing
for some cases of PCD is possible, the Task
Force Committee does not recommend it as part
of initial diagnostic testing.
On
admission,
physical
examination
revealed
mental
retardation,
multiple
lymphadenopathies, the largest in the left
cervical region (4x4 cm), and pectus carinatum.
Also, on cardiovascular examination, apex
beat was felt on the right fifth intercostal space
along midclavicular line. The remaining system
examinations of the patient were unremarkable.

Fig. 1. The pedigree of the patient.
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Fig. 2. (a) Posteroanterior chest X-ray showing dextrocardia; (b) Radiological findings of situs inversus totalis,
IVC: inferior vena cava, Sp: spleen, S: stomach, and L: liver; (c) Minimal dilatation and thickening of bronchi in
the left lung are shown.

Complete blood count, peripheral blood smear
and biochemical examinations were normal.
The posteroanterior chest X-ray showed
dextrocardia (Fig. 2). Magnetic resonance
imaging of nasopharynx showed narrowing
of the nasopharyngeal airway with an increase
in wall thickness up to 2.5 cm on the posterior
wall of the nasopharynx (Fig. 3). Also, bilateral
multiple cervical lymphadenopathies were
seen.
The pathological examination of the biopsy
from cervical lymphadenopathy revealed a
diagnosis of undifferentiated nasopharyngeal
carcinoma (Fig. 4). The patient was staged
as III (T2N2M0) according to American
Joint Committee on Cancer NPC staging
classification, after a metastatic work‐up had
been completed. EBV serology was consistent
with previous EBV infection. Nasopharyngeal
carcinoma chemotherapy regimen including
cisplatin (75 mg/m2, on day 1), docetaxel (75
mg/m2, on day 1) and 5-fluorouracil (750 mg/
m2/day, on days 1 to 4) was started. After four
cycles of chemotherapy, there was significant
regression in nasopharyngeal mass and
lymphadenopathies. The radiotherapy of 60
Gy was given to nasopharynx and 54 Gy was
delivered to the neck by intensity modulated
radiation therapy with a simultaneous
integrated boost. The patient has been in
follow-up for 6 years without any recurrence.
However, he is still under the supervision of the
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pediatric immunology and allergy department
due to recurrent respiratory infections and
sinusitis.
Written consent for publication of this case
report and accompanying images was obtained
from the parents of the patient.

Fig. 3. Axial fat-saturated T1 (a) axial T2 (b) weighted
images show a solid mass lesion (arrow) in the
nasopharynx. Axial (c) and coronal (d) fat-saturated
contrast enhancement T1-weigted images show
marked contrast enhancement in the mass lesion
(arrow).
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Fig. 4. (a): HE shows the tumor infiltrating the lymph node, (HEx50), (b): High power view of the tumor:
A tumoral lesion composed of pleomorphic cells with eosinophilic cytoplasm, large vesicular nuclei and
prominent nucleoli in syncytial pattern. Numerous mitosis is noted. (HEx400), (c): Nuclear positivity in tumor
cells with immunohistochemical p63, (p63x200), and (d): Strong cytoplasmic staining in tumor cells with
immunohistochemical HMW-CK, (HMW-CKx100).

Discussion
Kartagener’s syndrome, also called immotile
cilia syndrome, is a rare clinical entity inherited
as an autosomal recessive trait. It is characterized
by the triad of the sinusitis, bronchiectasis and
situs inversus. It is a genetically heterogeneous
disease with primary ciliary dyskinesia. Many
genes may be affected. However, the main
problem is the dysfunction of the cilia and
impaired mucociliary clearance.1-3 Clinical
findings are usually respiratory findings
including unexplained respiratory distress in
term neonate, daily productive cough since
early infancy, daily nonseasonal rhinosinusitis
since early infancy, chronic otitis media
and persistent middle ear effusions, digital
clubbing (rare in children), atypical asthma
158

unresponsive to therapy, recurrent pneumonias
and bronchiectasis, left-right laterality defects,
situs inversus totalis or heterotaxy with or
without complex congenital heart disease, and
miscellaneous findings such as male infertility
(immotile sperm), female subinfertility, ectopic
pregnancy and hydrocephalus.1-3 The analysis
of ciliate epithelial cells in order to assess
function and ultrastructure may aid diagnosis.
There is no single gold standard test and
diagnosis should be made in a specialized center
following review of clinical history. The genetic
analysis is complicated by multiple existing
phenotypes. Although, genetic testing was
not recommended as part of initial diagnostic
testing. Unfortunately, biopsy analysis and
genetic test could not be done in this case.21
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A few cases of malignant diseases have been
reported in primary ciliar dyskinesia or KS.
These reported cancers to date are renal cell
carcinoma, testicular germ cell tumor, lung
cancer, carcinoma of the ethmoid labyrinth,
colon carcinoma, angioimmunoblastic T cell
lymphoma, adenosquamous carcinoma of
the paranasal sinuses, adenocarcinoma of
the cervix uteri and endometrium, adrenal
adenocarcinoma
and
papillary
thyroid
carcinoma.4-18 It is seen that most of these
tumors are tissue or organ cancers with ciliated
epithelium and all of the cancers have occurred
in adulthood or elderly, except one pediatric
patient. The majority of these tumors can be
explained by impaired mucociliary clearance
and exposure to chronic irritations.
Angioimmunoblastic T cell lymphoma, is a
rare tumor, particularly diagnosed in pediatric
patients. The case was reported 6 years after
a heart transplant in a pediatric patient with
primary ciliary dyskinesia. Immunosuppressive
drugs used after the heart transplant are
usual suspected agents but it is not possible
to completely rule out the role of primary
ciliary dyskinesia.14 Another interesting case
is adenosquamous carcinoma of paranasal
sinuses. It is mostly seen in the 5th and 6th
decades of the life. However, the presentation of
this tumor at the age of 34 years in this patient
with KS suggests that it may be associated with
disruption of mucociliary clearance.15
Nasopharyngeal carcinoma is a rare tumor of
childhood which originates from the epithelium
of the nasopharynx. The association of EpsteinBarr virus with undifferentiated nasopharyngeal
carcinoma is well known in children.19,20 Herein,
we present a case of nasopharyngeal carcinoma
in a child with KS. To our knowledge, this is
the first report of nasopharyngeal carcinoma in
a child with KS. In our patient, the presence of
carcinoma originating from nasopharynx with
ciliated epithelium suggests the contribution
of dysfunction of the cilia and impaired
mucociliary clearance to the carcinogenesis.
In our patient, the most important limitation
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for the diagnosis of KS was the lack of ciliary
ultrastructure on electron micrographs or
genetic examination.
In conclusion, malignant diseases of tissue or
organs with ciliated epithelium should be kept
in mind in the follow-up of patients with KS or
primary ciliary dyskinesia.
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