Case Report

Kartagener’s syndrome: A multisystem disease
in need of a“multidisciplinary approach” concept
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random lateralization and thus situs inversus in patients with primary
ciliary dyskinesia. Kartagener’s syndrome describes the classic triad of
situs inversus, bronchiectasis and chronic sinusitis due to a congenital

Andriana I. Papaioannou’,
Konstantinos Douros*,
Effrosyni D. Manali™,
Spyros A. Papiris™

reduction or absence of ciliary function. The severity of the disease
in adults is highly variable. Herein we present 3 members of a family
with PCD developing almost the entire spectrum of manifestations
and requiring not only extensive pediatric and adult respiratory medi-

cine management but also a specialized multidisciplinary approach.
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CASE REPORT

We present two young male brothers, 23-and 19-years-old, non-smokers
who were referred to our department for recurrent upper and lower re-
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spiratory tract infections. They were both born after an
uncomplicated pregnancy and delivery but they both
presented with chronic cough with purulent sputum
and dyspnea since early childhood. Their 9-year-old sister
presented the same signs and symptoms and she was the
first one from the family to be referred for examination to
a pediatrician. Another 3 brothers and 1 sister as well as
the parents who had a positive history for consanguinity
were completely asymptomatic (Figure 1).

Lung auscultation revealed wheezing and rales with-
out signs of respiratory failure for all. Radiographs of the
chest demonstrated dextrocardia (Figure 2) whereas high
resolution computerized tomography of the chest scans
revealed the presence of bilateral bronchiectasis (Figure
3). Situs inversus was also documented (Figure 4). Exten-
sive work-up including sweat chloride determination, a1
antitrypsin measurement, serum immunoglobulin quan-
tification, serology for autoimmune rheumatic disease,
serum angiotensin converting enzyme and serology
for viruses was normal. Sputum cultures were sterile
for Mycobacterium Tuberculosis and non-tuberculous
mycobacteria and revealed Haemophilus Influenzae and
Klebsiella Pneumoniae respectively for each one of the
adult patients.

Based on the clinical features, the above-described
radiographic findings and the family history, the working
diagnosis of primary ciliary dyskinesia syndrome with
situs inversus (Kartagener’s syndrome) was made. Patients
underwent further diagnostic workup with assessment of
ciliary beat frequency (CBF) and ciliary beat pattern (CBP)
by the digital high-speed video microscopy technique.
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FIGURE 1. Family tree template presenting three members FIGURE 2. Posteroanterior chest radiographs demonstrating
of the family, two brothers and one sister, with primary ciliary dextrocardia, bilateral lower zone opacities, and bronchiectasis.

dyskinesia while the rest of the family remains asymptomatic.
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FIGURE 3. Axial plane chest computed tomography scans revealing bilateral bronchiectasis, with chronic atelectasis in the left
“middle lobe” containing bronchiectasis (figure b and c) and an extended tree-in-bud pattern bilaterally (figure a). Pectus excava-
tum (figure ¢, d).

The young sister's cilia showed asynchronous beating chronic nasal inflammation and a definite conclusion on
compatible with PCD syndrome. The samples of the two their movement pattern could not be drawn. Also, nasal
older brothers showed vastly reduced numbers of motile nitric oxide was measured (normal levels >77.0 nl/min)
cilia due to heavy secondary epithelial damage from the which was low in all three patients (1.88nl/ml, 9.44nl/ml,
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FIGURE 4. Axial plane chest computed tomography scans revealing centrilobular nodules, tree-in-bud formation and situs inversus.



and 9.07nl/ml, for the young sister and the two brothers,
respectively).

Further multidisciplinary evaluation was performed
with otorhinolaryngology examination confirming chronic
sinusitis and hearing impairment (Figure 5) and urology
and assisted reproduction unit consultation for sub-
fertility based on spermodiagram analysis. Our patients
received etiologic antimicrobial treatment and respira-
tory physiotherapy and were released from the hospital
significantly ameliorated. Systematic multidisciplinary
follow-up, preventive vaccination for influenza virus and
Streptococcus Pneumoniae, as well as specialized genetic
counselling was advised.

Primary ciliary dyskinesia (PCD) is a rare autosomal
recessive disorder, with considerable heterogenicity,
characterized by a spectrum of corresponding defects in
ciliary ultrastructure and/or ciliary function.' The impaired
ciliary function impedes mucociliary clearance, which pre-
disposes the patient to recurrent sinopulmonary infection.
It is caused by genetic mutations effecting motile cilia.?
Mutations in over 40 genes have been reported to cause
this syndrome, and genes continue to be discovered.?
Abnormal ciliary motion in nasal epithelial samples may
be visualized by high- speed video microscopy and is
useful in the documentation of primary ciliary dyskinesia
syndrome. Both ciliary beat frequency (CBF) and cilia beat
pattern (CBP) are evaluated.® Unfortunately, there is no
gold standard for the diagnosis and a combination of tests
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is necessary.* That being the case, clinical manifestations
continue to play an important role in the diagnosis of
primary ciliary dyskinesia.’ It is characterized by upper
and lower respiratory tract infections, chronic sinopul-
monary infection, development of bronchiectasis and
loss of lung function.?Recurrent ear infections might lead
to transient or permanent hearing loss. Many males with
primary ciliary dyskinesia have immobile spermatozoa
or dysfunction of cilia in the epididymal duct, leading
to infertility.° During embryogenesis, nodal cilia, which
are motile cilia, determine the correct lateralization of
the organs. Dysfunction of these cilia leads to random
lateralization and thus situs inversus in patients with
primary ciliary dyskinesia.® Situs inversus occurs in 50%
of patients with primary ciliary dyskinesia.? Kartagener’s
syndrome describes the classic triad of situs inversus,
bronchiectasis and chronic sinusitis due to a congenital
reduction or absence of ciliary function.” The severity
of the disease in adults is highly variable.® The general
prognosis of bronchiectasis due to PCD is good, as the
rate of decline of lung function is much slower than that
in cystic fibrosis.” There is no doubt that primary ciliary
dyskinesia presents with a variety of symptoms affecting
different organs. Herein we present 3 members of a fam-
ily with PCD developing almost the entire spectrum of
manifestations and requiring not only extensive pediatric
and adult respiratory medicine management but also a
specialized multidisciplinary approach.

CT ABDOMEN - PELVIS -

: -139.0mm

FIGURE 5. Axial plane chest computed tomography scans revealing mucosal thickening of the sinuses.
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Tuvdpopo Kartagener’s: Mia mTOAUGUGTNHATIKY) VOGOG
mov XpN{El SIEMOTNHOVIKIG TPOCEYYIONG
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B’ Mavemotnuiakn NMveupovohoyik KAwvikn, Mavemotnuiako Fevikd Noookoueio «ATTIKOV»,
latpikr) ZxoAr, EBviko kat Kammodiotplakd Mavemotrpio ABnvwy, EANASa, Tevikd Noookopgio AUTIKAG
ATTIKNCG «Ayia BapPBdapa», ABriva, EAN&Sa, 3251 Tevikd Noookopueio Aspomopiag, ABriva, EAAGSq,
“*AN\epyloloyikn Kat Mveupovohoyik Movdda, I Mavemotnuiakn Maidiatpikr) KAk,
5B’ Mavemotnuiakr QPA KAwvikr, ®Movada YrioonBoupevng Avamapaywyng, I Mavemotnuiakn
Fuvaikohoytkry KAwvikr, 7B’ Mavemotnuiakn Oupoloyikn KAvikn, 8B’ Epyaotripto Aktivohoyiag,
Mavemotnpiakd Mevikd Noookopeio «ATTIKOV», latpikn ZxoAn, EBvikéd kat Kamodiotplaké Mavemothpio
ABnvwv, ENAASa, °Taibiatpikr Khvikn, EN. Maidwv «IM. & A. Kuplakoy, EBviko kat KamoSiotplakd
MavemotApo ABnvwy, TuRpa NoonAeuTtikig, ABrva, EAAada

H Mpwtomabri¢ duokivnoia kpooowv (MAK) sival pia omdvia autoowuikr urmoAeirouevn diatapayn, Ue
ONUaVTIKY ETEPOYEVELQ, TToU OXeTi(eTal ue maboydveg puetarddéeic mou emnpedlouv v Sourn ri/kai Tnv
Aerroupyia Twv kpooowv. H Statapayr) otnv Asitoupyia Twv Kpooowv duoxepaivel TNV BAEVWOKpOOOWTH
kdBapon, n omoia mpodiabétel oe AoWWEEIC aVWTEPOU Kal KATWTEPOU AVATTVEUOTIKOU, Xpovia Aoiuwén ma-
pappiviwv K6ATwv, Snuioupyia BEoyXIEKTACIWY Kal EKTTTWON AVATTVEUOTIKNG Asitoupyiag. Emavaiaufavo-
UEVEC WTITIOEC Ummopel va odnyricouv o€ éKmtwaon akoric. [ToAAoi dppevec aobBeveic ue mpwtomabry Suoki-
vnoia kpooowv rapoucidlouv akivnta omepuatro{wdpia i SUCAEITOUPYIA TWV KPOOOWY OTOV EMOISUUIKO
1160, UE AmoTéAEoA OTEIPOTNTA. KaTd TNV euBpuoyévean, ol KouBikoi Kpooooi, Tou ival KIvTol Kpooooi,
kaBopilouv tTnv owotr didtaén twv opydvwy. AuCAEIToUpyia auTwV TwV Kpooowv odnyei o Tuxaia didra-
&n Twv opydvwy kat €Tot o€ TAPN avaoTpo@r Twv olAQYxVwV (situs inversus) o aoBeveic ue mpwtomabn
Sduokivnoia kpooowv. To oUvdpouo Kartagener’s avtioTolxel oTnv KAQOGIKN Toidda: situs inversus, Bpoyxi-
EKTAOIEC KAl XpovIa 1yUopiTida wG amoTEAEOUQ OUYYEVOUG UEIWONG 1} AImousiag AEIToUPYIag Twv KpOOOWV.
H Baputnta tne vooou otou evnAikee molkiAAeL MNMapovaoialouue 3 uéAn piag olkoyEvelag ue mpwtomabn
Suokivnoia kpooowv, SU0 dppeves Kal éva BnAu, ue ouumtwuatoloyia emavaiaufavépuevwv Aoiuwéswv
AVWTEPOU Kal KATWTEPOU QVATIVEUOTIKOU. ATTO TOV QTTEIKOVIOTIKO EAEYX0O OTIC akTivoypapis¢ Bwpakog
onueiwdnke delokapdia, evw amé Tic aovikég Touoypapies Bwpakog amokaAupOnkav BpoyxleKTaoie
aupotepomAeupa. O éAeyxoc ue uPnAric Taxutntag Bivieo uikpookomo avébeiée maboloyikn KivnTikoTnTa
kpooowv. Kabwg ot acBeveic mou mapouoid{ouue avémtuéav oxedOv 6Ao To pdoua ekGnAWoEwV TG vo-
oou eivat oapég 611 xpri{ouv Oxt uévo evdedexoUc maidlatpikol Kal TTVEUUOVOAOYIKOU EAEyxou aAAd Kat piag
e€e1bikevuévng mMoAUTAEUPNG TPOTEYYIONG TTOU amAITEl T CUVEPYATia TOAAATAWY EISIKOTATWV.
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