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ABSTRACT

	Objectives: To describe the clinical presentation, diagnostic journey, and outcomes of five pediatric patients with Kartagener syndrome (KS), in order to highlight the challenges of early diagnosis and multidisciplinary management within a Moroccan context.
Study Design: Descriptive case series.
Place and Duration of Study: Department of Pediatrics, Mohamed V Military Teaching Hospital, Rabat, Morocco; January 2023 to June 2025.
Methodology: Five patients (4 females, 1 male), aged 4.5 to 20 years, diagnosed with KS were included. Data were collected retrospectively from clinical files. All patients presented with chronic respiratory symptoms including productive cough, recurrent sinusitis, and bronchorrhea. Imaging studies (chest X-ray [CXR], thoracoabdominal computed tomography [CT], and echocardiography [Echo]) were used to confirm the presence of situs inversus and bronchiectasis. Treatment protocols included antibiotics, respiratory physiotherapy (RP), and vaccination. One patient developed chronic respiratory failure requiring long-term oxygen therapy (O2T).
Results: All patients had complete situs inversus and early-onset respiratory symptoms. Delays in diagnosis ranged from 1 to 10 years. Two patients developed chronic colonization by Pseudomonas aeruginosa (P. aeruginosa), associated with a more severe clinical course. The only adult patient in the group progressed to chronic respiratory failure. No genetic testing was available locally. All patients benefitted from structured RP, with varying outcomes depending on the timing of diagnosis.
Conclusion: KS remains underdiagnosed in low-resource settings due to lack of awareness and diagnostic tools. Early recognition of the association between chronic respiratory symptoms and situs inversus is essential. A multidisciplinary approach is key to improving patient outcomes and preventing severe respiratory complications
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1. INTRODUCTION

Kartagener syndrome (KS) is part of the group of primary ciliary dyskinesias (PCD), a heterogeneous collection of rare genetic disorders characterized by structural and functional abnormalities of motile cilia. PCD results in impaired mucociliary clearance, clinically presenting as recurrent respiratory infections, chronic ENT abnormalities, infertility, and, in about 50% of cases, situs inversus [1]. KS is the most recognized clinical form of PCD. Diagnosis is often delayed due to clinical variability. Early and multidisciplinary management is essential to improve respiratory outcomes [2].






 
2. CASE PRESENTATION
1. 
2. 
2.1. Observation 1: 

Yasmine, a 5-year-old girl, was hospitalized for acute mastoiditis on a background of chronic bronchorrhea, recurrent otitis (OM), and sinusitis. Clinical examination revealed growth retardation (-2 SD), a right retroauricular inflammatory mass, fever, bilateral wheezing, and displacement of the apex beat to the right. Abdominal ultrasound and echocardiography revealed complete situs inversus.Thoracoabdominal CT scan showed bilateral bronchial dilatation, as illustrated in images A and B of Figure 1. The diagnosis of Kartagener syndrome was established. Treatment included intravenous antibiotics, pneumococcal and influenza vaccination, sequential antibiotic therapy, and respiratory physiotherapy.
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Figure 1: Axial CT images of the chest showing diffuse bilateral bronchiectasis in a child with Kartagener syndrome.

2.2. Observation 2 

Chaimae, 5 years old, with a history of recurrent pneumonias. Clinical presentation included morning bronchorrhea and recurrent sinusitis. Thoracoabdominal CT showed situs inversus, bilateral bronchiectasis, and a left pulmonary focus. Sinus CT scan revealed bilateral rhinosinusitis. Treatment included non-specific antibiotic therapy, vaccination, and respiratory physiotherapy.

2.3. Observation 3 

Med, a 4.5-year-old boy, presented with chronic productive cough since the age of 6 months, along with rhinorrhea and growth retardation. CXR revealed bronchial thickening and dextrocardia, while the thoracic CT scan showed bilateral aerated collapse and a micronodular interstitial syndrome. Situs inversus was confirmed, and the diagnosis of Kartagener syndrome was established, as shown in images A and B of Figure 2.
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Figure 2: Chest X-ray (A) and thoracic CT scan (B) showing dextrocardia, bronchial thickening, and bilateral aerated collapse with interstitial micronodular infiltrates in a child with Kartagener syndrome.
2.4. Observation 4

Lamyae, a 13-year-old girl, third among four siblings, followed since early childhood for recurrent respiratory infections. Incidentally discovered dextrocardia. She experienced repeated hospitalizations since 2023 for pneumonias caused by Haemophilus influenzae and Pseudomonas aeruginosa. Clinical examination revealed a right-sided apex beat without cardiac murmur or signs of heart failure. Echo and thoracic CT confirmed complete situs inversus and bilateral bronchiectasis, as shown in images A and B of Figure 3. The clinical course has been stable under antibiotic prophylaxis and biweekly respiratory physiotherapy.
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Figure 3: Thoracic and sinus CT images showing diffuse bilateral bronchiectasis (A) and associated chronic sinusitis (B) in a patient with Kartagener syndrome.
2.5. Observation 5 

Chaimaa, a 20-year-old woman, second among four siblings, diagnosed at 6 years old with Kartagener syndrome. History of chronic bronchorrhea and recurrent lower respiratory infections since childhood. A recent thoracic CT scan, as shown in Figure 4 below, revealed diffuse bronchiectasis with signs of superinfection, and confirmed the presence of situs inversus. Since 2024, she has developed chronic respiratory failure requiring continuous O2T. Pulmonary function tests (PFTs) revealed severe obstructive syndrome. The clinical course was marked by frequent hospitalizations for infectious exacerbations caused by Pseudomonas aeruginosa, managed with adapted antibiotic therapy and colistin nebulizations.
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Figure 4: Axial chest CT scan showing extensive bilateral cystic bronchiectasis, predominantly in the right upper lobe

3. DISCUSSION

Kartagener syndrome is related to mutations affecting the structure and function of motile cilia [3]. Several genes have been implicated, notably DNAH5, DNAI1, and CCDC39 [4,5]. It follows an autosomal recessive inheritance pattern [6]. Diagnosis is based on clinical presentation, imaging, and, when possible, genetic confirmation or electron microscopy [7].
3. 
3.1. Case Analysis

The five cases we report share common features: all patients presented with complete situs inversus confirmed by imaging. Chronic respiratory symptoms appearing in early childhood (morning bronchorrhea, productive cough, recurrent sinusitis) were constant, in line with classical descriptions of PCD [8]. Diagnosis was often made following repeated pneumonias, sometimes complicated by otitis or mastoiditis [9].

Progression to bronchiectasis is frequent and represents a major complication of delayed diagnosis [10]. Two patients had chronic Pseudomonas aeruginosa colonization, which is associated with accelerated respiratory decline [11]. The evolution toward chronic respiratory failure observed in Chaimaa illustrates the harmful impact of chronic bacterial colonization.
3.2. Moroccan Specificities

Our series highlights the necessity for early recognition of Kartagener syndrome in Morocco, where diagnosis often remains delayed due to lack of awareness [12]. The lack of awareness, combined with the absence of systematic screening programs, promotes progression to severe forms. Our observations confirm the importance of developing local awareness strategies within pediatric and ENT departments [13].
3.3. Diagnostic Challenges and Future Perspectives

The main obstacle remains the lack of systematic access to genetic diagnostic tests, particularly targeted sequencing or videomicroscopy analysis of ciliary beating [14]. The development of specialized laboratories is crucial for early confirmation of PCD cases, optimized management, and ultimately the exploration of innovative therapeutic approaches such as gene therapy [15].
3.4. Need for Multidisciplinary Management

Our observations reinforce the importance of a multidisciplinary approach (pediatrics, pulmonology, ENT, physiotherapy, genetics) in the follow-up of children with PCD [13]. Structured follow-up could significantly improve their quality of life, slow respiratory decline, and reduce infectious complications.
4. CONCLUSION

Kartagener syndrome is a complex disease requiring a rigorous multidisciplinary approach. Our five cases illustrate the importance of early recognition and appropriate management to improve quality of life and limit respiratory complications. This series represents a significant Moroccan contribution to the literature on primary ciliary dyskinesias.
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Abbreviations

KS: Kartagener Syndrome
PCD: Primary Ciliary Dyskinesia
CT: Computed Tomography
CXR: Chest X-ray
Echo: Echocardiography
OM: Otitis Media
ENT: Ear, Nose, and Throat
RP: Respiratory Physiotherapy
O2T: Oxygen Therapy
PFTs: Pulmonary Function Tests
H. influenzae: Haemophilus influenzae
P. aeruginosa: Pseudomonas aeruginosa
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