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Kartagener Syndrome With Focal Segmental 
Glomerulosclerosis 

Ali Momeni,1 Behzad Doroushi,2 Nadia Taheri3

Primary ciliary dyskinesia is characterized by congenital impairment 
of mucociliary clearance. Kartagener syndrome (KS) is a clinical 
variant of primary ciliary dyskinesia which is involved in situs 
inversus associated with chronic respiratory infections. In addition, 
glomerular disease in KS syndrome is rare and reported cases are 
limited. We had a 27-year-old female patient with KS who presented 
with proteinuria, hematuria, normal kidney function, and a family 
history of systemic lupus erythematosus. Kidney biopsy showed 
segmental scar with adhesion to Bowman capsule, which was 
indicative of focal segmental glomerulosclerosis.
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INTRODUCTION
Primary ciliary dyskinesia, a genetic disorder, 

is characterized by congenital impairment of 
mucociliary clearance.1,2 Kartagener syndrome (KS) 
is a clinical variant of primary ciliary dyskinesia, 
which is involved in situs inversus associated with 
chronic respiratory infections.3,4 The prevalence of 
KS is about 1 in 20 000 to 40 000 births.5 Clinical 
manifestations of KS may include chronic cough, 
chronic rhinitis, and chronic sinusitis. In addition, 
in high-resolution computed tomography, almost 
all of the adults and half of the children may have 
bronchiectasis.6 Glomerular disease in KS syndrome 
is rare and reported cases are limited. To our 
knowledge, there is no relationship between KS 
and focal segmental glomerulosclerosis (FSGS). 
We report a case of KS with glomerular hematuria, 
proteinuria, and FSGS.

CASE REPORT
A 27-year-old woman, a known case of KS, was 

referred to the nephrology clinic for evaluation of 
microscopic hematuria, in Febrary 2012. She had a 
history of frequent admissions due to pulmonary 
infection. There was also a family history of systemic 
lupus erythematosus in her sister. In previous 

evaluation, microscopic hematuria and proteinuria 
had been found. She was cachectic with a body 
weight of 43 kg and a body mass index of 17.7 
kg/m2. On physical examination, the heart sound 
was heard in the right hemithorax with a loud P2 
(Figure 1). Furthermore, course crackle was found 
bilateral with more severity in the basal area of 

Figure 1. Chest radiography of the patient shows dextrocardia 
and gastric air in the right subdiaphragm.
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the lungs (Figure 2). There was also peripheral 
cyanosis and clubbing of the digits. 

Laboratory data of the patients are summarized 
in the Table. Serology tests were negative for 
hepatitis B surface antigen, hepatitis C virus 
antibody, and human immunodeficiency virus 
antibody. Urinalysis revealed blood (1+) in urine 
(erythrocyte, 10 to 12 per high-power field), a 
leukocyte count of 1 to 2 per high-power field, 
and protein (1+). Moreover, urinary sediment 
showed glomerular hematuria with dysmorphic 
erythrocytes, acanthocyte, and erythrocyte cast. 
The 24-hour urine collection showed 520 mg 
protein excretion. For evaluation of proteinuria 
and glomerular hematuria, serologic study was 
done (Table).

Kidney biopsy was done, and light microscopy 
evaluation in 24 glomeruli showed that one of 
the glomeruli was globally sclerotic and two of 
them showed segmental scar with adhesion to the 
Bowman capsule, and the remaining glomeruli had 
mildly increased mesangial cellularity (Figure 3). 
The interestitium showed focal trivial fibrosis (< 5%) 
with patchy trivial mononuclear inflammatory 
cells infiltration, and in tubules, there were focal 
trivial atrophy and some showed mild dilatation. 
Small and medium-sized arteries were normal. 
Immunofluorescent studies performed on frozen 
sections with two glomeruli revealed no significant 
staining with immunoglobulin (Ig) G, IgA, and 
IgM; complements C3, C4, and C1q; and fibrinogen. 
In addition, the light and immunofluorescent 
microscopic findings were diagnostic for FSGS. 

The patient was started on treatment with 
losartan, 25 mg twice per day, a bronchodilator, 
and an antibiotic during the respiratory infection. 

DISCUSSION 
One of the most common primary glome-

rulonephritis in adults is FSGS.7 We reported a rare 
case of KS with glomerulopathy consistent with 
FSGS. Chronic hypoxia is mentioned as a cause 
of secondary FSGS. Also cyanotic heart disease 
may be relationship with FSGS as reported by 
Flanagan,8 the probable cause of which could be 
hyperfiltration of the glomerulus.

Duration of cyanosis may be associated with 
initiation and severity of glomerulopathy in the 
patients with cyanotic heart disease, but not with 
a linear correlation.9 Hida and colleagues reported 
a case of congenital heart disease with FSGS.10 
A case of KS and polycystic kidney disease was 

Figure 2. Chest computed tomography scan of the patient 
shows bilateral bronchiectasis.

Figure 3. One glomerulus shows a sclerotic segment with 
adhesion to the Bowman capsule (periodic acid–Schiff, × 400).

Parameter Value
Blood urea nitrogen, mg/dL 7
Serum creatinine, mg/dL 0.7
24-hour urine protein, mg 520
Serum uric acid, mg/dL 4
Complement C3, mg/L 120
Complement C4, mg/L 130
Complement CH50, mg/L 110
Alanine aminotransferase, U/L 22
Aspartat aminotransferase, U/L 23
Antinuclear antibody, U/mL 16
Anti-double stranded DNA, U/mL 1.5
Anti RO, U/mL 4

Laboratory Data of the Patient
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reported by Sayarlioglu and colleagues.11 A case 
of KS and renal cell carcinoma was also reported 
by Treiger and coworkers.12 Krishnamurthy 
and colleagues reported a 11-year-old girl 
with acute glomerulonephritis in the form of 
mesangioproliferative glomerulonephritis.13 To 
our knowledge, this is the first time of report of 
association of KS and FSGS. In our case, other 
causes of secondary FSGS, such as severe obesity, 
viral hepatitis, human immunodeficiency virus 
infection were not considered, and glomerulopathy 
may be due to chronic hypoxia or primary FSGS.
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