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Abstract

Kartagener syndrome (KS) is a subset of primary ciliary dyskinesia (PCD) characterized by the classical
triad of situs inversus totalis, chronic rhinosinusitis, and bronchiectasis. PCD represents a rare autosomal
recessive disorder that is frequently diagnosed late or incidentally on imaging due to non-specific
clinical manifestations. We report the case of a 35-year-old woman with no significant history of chronic
sino-pulmonary symptoms, who presented with acute dyspnea, chest pain, and minimal hemoptysis. An
urgent computed tomography pulmonary angiography (CTPA) was performed to exclude pulmonary
embolism. While no embolism was detected, CTPA incidentally demonstrated situs inversus totalis
associated with extensive, diffuse bilateral cystic and cylindrical bronchiectasis, consistent with
Kartagener syndrome. Furthermore, the patient reported a five-year history of primary infertility,
subsequently linked to ciliary dysfunction. This case highlights the pivotal role of imaging in the
incidental diagnosis of KS, ensuring timely referral for multidisciplinary management to prevent
irreversible lung deterioration.

Keywords: Kartagener Syndrome, Primary Ciliary Dyskinesia (PCD), Situs Inversus Totalis,
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1. Introduction

Kartagener Syndrome, a rare subset of primary ciliary dyskinesia (PCD), is an autosomal recessive
hereditary disorder often caused by mutations in the DNAH5 and DNAIL genes [1, 2]. The mucociliary
clearance system is the primary defense of the respiratory tract. Dysfunction of this system leads to
pathogen accumulation and chronic inflammation, resulting in recurrent respiratory infections,
bronchiectasis, and chronic sinusitis. Because cilia and flagella share the same structure, ciliary
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dysfunction also impairs reproductive function, causing male infertility and subfertility in females, as
well as potential hearing loss due to middle ear involvement. Imaging plays a crucial role in diagnosis,
allowing for early multidisciplinary intervention to manage defective cilia and prevent severe
complications [2, 3].

The diagnostic challenge is compounded when patients present with acute symptoms requiring emergent
evaluation for high-prevalence conditions. We report an instance where a patient, presenting with acute
chest symptoms requiring exclusion of pulmonary embolism (PE), was incidentally diagnosed with
complete KS in her mid-30s. This report emphasizes the radiologist’s role in recognizing the rare
constellation of findings and guiding the subsequent clinical workup.

2. Case Presentation

A 35-year-old obese woman was admitted with acute-onset dyspnea and non-specific chest pain,
associated with blood-tinged sputum (minimal hemoptysis). She had been married for five years without
children and had never undergone evaluation for infertility. Her medical history was otherwise
unremarkable, with no reported chronic sino-pulmonary symptoms. Given the clinical presentation, a
pulmonary embolism (PE) was suspected.

The CTPA excluded acute PE but revealed dextrocardia, a bilobed right lung, and a trilobed left lung,
with swapped bronchial anatomy. The abdominal section showed complete mirror-image transposition
of the abdominal viscera (Figure 1), compatible with situs inversus totalis. Concurrently, there was
evidence of extensive, diffuse bilateral cystic and cylindrical bronchiectasis (Figure 2). Associated
features included diffuse bronchial wall thickening, mucous impaction, multiple centrilobular nodules,
and classic "tree-in-bud" opacities (Figure 3). A mild dilatation of the main pulmonary artery (36 mm)
suggested potential secondary pulmonary hypertension (Figure 4).

Subsequent non-contrast CT of the paranasal sinuses confirmed chronic rhinosinusitis (CRS) with
diffuse mucosal thickening and retention cysts (Figure 5). Pelvic ultrasonography was normal,
suggesting the infertility was likely of ciliary origin. The patient improved with oral antibiotics and
bronchodilators and was referred to pulmonology, gynecology, and ORL clinics for long-term follow-

up.

3. Discussion

The incidental discovery of Kartagener Syndrome (KS) in this 35-year-old patient underscores the
significant diagnostic challenge posed by Primary Ciliary Dyskinesia (PCD) in adulthood. While the
patient’s obesity and acute symptoms—dyspnea, chest pain, and minimal hemoptysis—initially
mandated an urgent search for pulmonary embolism, the radiological identification of situs inversus
totalis immediately shifted the clinical focus toward this rare autosomal recessive disorder [1, 3].
Kartagener Syndrome is a specific phenotype of PCD, characterized by the landmark triad of situs
inversus, bronchiectasis, and chronic sinusitis. The condition arises from genetic mutations, notably in
the DNAH5 and DNAI1 genes, which disrupt the structural integrity of motile cilia [1, 2]. The presence
of situs inversus in approximately 50% of PCD cases is attributed to the failure of embryonic nodal cilia
to establish correct lateral organ placement, a feature that was central to the diagnosis in our case [3].

A critical clinical aspect of this case is the patient’s five-year history of primary infertility. Modern
clinical and genetic analyses confirm that the ultrastructure of motile cilia in the respiratory tract is
nearly identical to that of the flagella in spermatozoa and the ciliated epithelium of the fallopian tubes
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[2]. In females, while the impact is often less absolute than in males, the impaired ciliary beat frequency
in the oviduct significantly hinders ovum transport, leading to subfertility or ectopic pregnancies [2].
Recognizing this systemic dysfunction is paramount; it allows the clinician to connect seemingly
unrelated symptoms—respiratory infections and infertility—into a single, unified diagnosis of KS,
thereby guiding appropriate reproductive counseling [2].

From a radiological perspective, the presence of diffuse, bilateral cystic and cylindrical bronchiectasis is
the primary driver of morbidity. The minimal hemoptysis observed upon admission, though alarming, is
a recognized complication of established bronchiectasis. As documented by Barker et al. (2013), chronic
airway inflammation triggers the hypertrophy of bronchial arteries, which are prone to rupture under
pressure, leading to blood-tinged sputum [4]. Furthermore, the "tree-in-bud"” opacities and centrilobular
nodules identified on CTPA represent the direct consequence of mucus impaction and active infection
within the terminal airways, a hallmark of PCD-related lung disease [1, 4, 5].

The measured 36 mm dilatation of the main pulmonary artery serves as a marker of the disease's
chronicity. According to the ESC/ERS Guidelines (2015), severe chronic lung pathology and associated
hypoxemia lead to pulmonary vascular remodeling and secondary pulmonary hypertension [6]. The use
of standardized terminology, such as that provided by the Fleischner Society, ensures that these critical
findings are accurately communicated for disease staging [5]. Ultimately, the management of such
patients must be multidisciplinary. Early diagnosis via imaging, followed by specialized care including
airway clearance and antibiotic prophylaxis as outlined by the British Thoracic Society, is essential to
halt the progression of irreversible lung damage [7].
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. Figure Captions
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Figure 1. Situs Inversus Totalis : Complete mirror-image transposition of the abdominal( White
stars) and thoracic viscera including Dextrocardia ( Blue star).

IJFMR260380487 Volume 8, Issue 3, May-June 2026 3



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

v y
{
5
' '
o0 ‘

Figure 2. Diffuse Bronchiectasis (Orange arrows) :Extensive, diffuse cystic and cylindrical
bronchiectasis.

Figure 3-Tree-in-Bud"" Opacities ( Blue arrow) : Multiple centrilobular nodules and classic *"tree-
in-bud’ opacities, indicative of active small airway disease, mucus impaction, and inflammation in
the terminal airways.

Figure 4-Main Pulmonary Artery Dilatation and Dextrocardia :Dextrocardia confirmed alongside
mild dilatation of the main pulmonary artery (MPA), measuring 36 mm
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Figure 5. Chronic Rhinosinusitis : Diffuse mucosal thickening and opacification of the bilateral
maxillary ( Purple arrows) and ethmoid sinuses ( yellow arrow), confirming the chronic rhinosinusitis
component of the Kartagener Triad.
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