



Intrathoracic Kidney Associated with Bochdalek Hernia: A Case Report with Renal and Pulmonary Function Assessment
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ABSTRACT

	Aims: To describe a rare presentation of intrathoracic renal ectopia associated with a right-sided Bochdalek hernia, incidentally identified during evaluation for acute respiratory symptoms, and to highlight its potential impact when combined with underlying pulmonary disease.
Presentation of Case: A 70-year-old male, chronic smoker, was admitted for dyspnea and fever. Thoracic CT (Computed Tomography) revealed right-sided pleuropneumopathy in emphysematous lungs and incidentally identified a right intrathoracic ectopic kidney associated with a homolateral Bochdalek hernia. Renal morphology and function were normal, and the patient reported no abdominal or urinary symptoms.
Discussion: Intrathoracic renal ectopia is a rare congenital anomaly, occurring in less than 5% of ectopic kidney cases. It is frequently associated with a Bochdalek hernia due to pleuroperitoneal membrane fusion failure. Typically asymptomatic, it is often discovered incidentally during thoracic imaging. Its intrathoracic position may reduce ipsilateral lung volume, and while renal function usually remains preserved, respiratory function may be further impaired in the presence of underlying lung disease. In this case, the coexistence of emphysema, pneumonia, and reduced thoracic space likely contributed to respiratory compromise. Standard radiography may suggest a thoracic mass, but definitive diagnosis relies on CT, ultrasound, or MRI.
Conclusion: Intrathoracic kidney with Bochdalek hernia is usually asymptomatic but may become clinically relevant when associated with pulmonary disease due to reduced respiratory capacity. Awareness of this entity helps prevent misdiagnosis and supports accurate assessment of thoracic symptoms.
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1. INTRODUCTION

The intrathoracic kidney, a very rare localization, has a prevalence of 1 in 10,000 cases and constitutes less than 5% of all renal ectopias (Hosseinabadi et al., 2019).
The intrathoracic position reduces lung volume, but respiratory function usually remains preserved, which explains the absence of clear clinical symptoms (Rattan et al., 2009). 
Often diagnosed early in childhood, it is rarely associated with homolateral Bochdalek's hernia, and frequently remains incidental (Rattan et al., 2009; Al Eraky et al., 2022). Standard radiology has no specificity and shows an indistinct opacity. Ultrasound, CT, and MRI can provide diagnostic confirmation (Kian et al., 2022; Rattan et al., 2009). 
We present a 70-year-old patient, chronic smoker, admitted for febrile dyspnea, in whom a thoracic CT scan shows pneumonia on an emphysematous lung and intrathoracic renal ectopy associated with a Bochdalek hernia on the same side. It has rarely been described that chronic lung disease, progressing towards destruction of the lung parenchyma, reveals intrathoracic renal ectopy. Although the diagnosis is incidental, the prognosis of lung disease may worsen because the ectopy already reduces functional lung parenchyma.
2. PREsENTATION OF CASE 

A 70-year-old male of North African origin was admitted to hospital with a diagnosis of febrile dyspnoea. The subject had a documented history of chronic tobacco use and was from a low socio-economic background. The patient and his relatives did not report any significant past medical or surgical history. The patient exhibited symptoms of dyspnoea, characterised as chronic and exertional. However, recent observations revealed that this condition had deteriorated acutely, coinciding with the presence of fever, productive cough, and localised right-sided chest pain.
On initial assessment, the patient exhibited signs of respiratory distress while maintaining stable hemodynamic parameters, adequate peripheral oxygen saturation, and a full Glasgow Coma Scale score. Laboratory investigations revealed marked leucocytosis (22,850/mm³) with normal haemoglobin levels and preserved renal function.
A thoraco-abdominal contrast-enhanced CT scan was performed, revealing several findings. Pulmonary window images revealed advanced emphysematous changes, characterised by the destruction of alveolar architecture and reduced parenchymal density (as shown in Fig. 1). 
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Fig. 1. Topogram showing a right basithoracic opacity (a). Contrast-enhanced thoracic CT in mediastinal window on sagittal (b) and axial (c) sections confirms a right intrathoracic kidney within a Bochdalek hernia. The axial lung window (d) demonstrates severe emphysematous changes with reduced right lung volume adjacent to the ectopic kidney.
Additionally, focal areas of parenchymal consolidation and a small right-sided pleural effusion were identified. Unexpectedly, the imaging also revealed a right-sided intrathoracic renal ectopia associated with a posterior diaphragmatic defect consistent with a Bochdalek hernia (as shown in Fig. 1 and Fig. 2). 
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Fig. 2: Volume rendering image (a) and coronal section (b) of a thoraco-abdominal CT scan, demonstrating intrathoracic kidney ectopia with vascular pedicle angulation.
During the arterial phase of contrast enhancement, the right renal artery was observed to arise abnormally from the distal thoracic aorta (as shown in Fig. 3).
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Fig. 3: Oblique (a) and coronal (b) sections in arterial phase showing a Bochdalek hernia containing the right kidney, with plication of the renal artery arising from the proximal part of the abdominal aorta, before the origin of the celiac trunk (yellow arrow).
This series of findings underscores the clinical and diagnostic intricacy of the case. The concomitant presence of chronic pulmonary disease, undiagnosed congenital diaphragmatic hernia, and renal ectopia, which was only discovered incidentally, suggests the possibility of a long-standing underlying condition that has been compounded by restricted access to healthcare and socio-economic disadvantage. The emphysematous changes, in particular, explain the baseline chronic dyspnoea and impaired respiratory reserve, while the intrathoracic renal position likely imposed additional restrictive effects on lung function.
The acute infectious episode appears to have precipitated a decompensation that led to the discovery of these congenital anomalies. The aberrant vascular anatomy, including the thoracic origin of the renal artery, further highlights the embryological complexity of the case. Collectively, these elements reflect a rare and multifaceted clinical presentation, necessitating integrated diagnostic reasoning.
The patient received conservative care involving antibiotic therapy and oxygen supplementation, resulting in marked clinical improvement. In view of the absence of any immediate complications and the incidental nature of the congenital findings, a decision was taken to pursue a course of therapeutic abstention with regard to the renal ectopia and diaphragmatic hernia. This case demonstrates the significance of thorough imaging in identifying silent congenital anomalies, particularly in patients exhibiting atypical or unexplained respiratory deterioration.

3. DIScUSSION

Intrathoracic renal ectopia is an exceptionally rare entity, accounting for less than 5% of all renal ectopias and occurring in approximately 1 in 10,000 ectopic kidneys, with a slight male predominance and a typical left-sided location (Kian B et al., 2022).
Association of the intrathoracic kidney with a Bochdalek hernia is rare and has been reported in approximately 0.25% of cases (Carrasco A et al., 2018) (Al Eraky et al., 2022).
In our case, the patient was also male but presented with a right-sided diaphragmatic defect, highlighting an atypical laterality compared with the predominant left-sided presentation described in the literature. (Panda et al., 2009).
The aetiology of this malformation remains uncertain. However, several embryological hypotheses have been proposed, including aberrant renal development during the embryonic period or the persistence of a pleuroperitoneal communication during diaphragmatic development, both of which may allow renal ascent into the thoracic cavity (Gunadi et al., 2020). 

This anomaly is classified into four groups defined by Pfister-Goedeke and Brunier. There is ectopy with intact diaphragm, with diaphragmatic eventration, with congenital or acquired diaphragmatic hernia, and with traumatic rupture of the diaphragm (Carrasco A et al., 2018). Our present case corresponds to the variant associated with congenital posterolateral herniation.
The intrathoracic displacement of abdominal organs inevitably affects the development of the lung parenchyma (Peri et al., 2021). And sometimes, it can have an impact on respiratory function, especially in the paediatric population (Rattan KN et al., 2009) (Taha et al., 2024)

In adults, the condition is often asymptomatic and renal function is usually preserved (Maibom SL et al., 2019). Symptomatic forms also occur: Kummari et al. reported a 52 year old woman, with a right-sided intrathoracic kidney, Bochdalek hernia with chronic cough, wheezing and dyspnoea (Kummari et al., 2024). Navaratnarajah et al. described a 67 year old man with an intrathoracic kidney and Bochdalek hernia was discovered incidentally during work-up for chronic kidney disease and radiographically presented as elevation of the right hemidiaphragm without respiratory symptoms (Navaratnarajah et al., 2020). 
Chest radiography in such cases may show a nonspecific thoracic opacity or an apparently elevated hemidiaphragm and should prompt further assessment with cross-sectional imaging. Although ultrasound may be contributive, especially in children, its utility is limited when the ectopic kidney is located high in the thorax, CT or MRI are therefore considered the modalities of choice for definitive diagnosis (Rattan et al., 2009). 
In contrast, our case was revealed by an acute infection-like basal opacity initially interpreted as pneumonia, underlining the need to consider this rare entity in the differential diagnosis of posterior mediastinal abnormalities and atypical basal opacities on chest radiographs to adapt the therapeutic approach accordingly.
Given the absence of complications, the stability of renal function, and the incidental nature of the findings, conservative management was deemed appropriate. This approach is supported in the literature, which recommends intervention only in cases of obstruction, recurrent infection, vascular compromise, or symptomatic mass effect. 


4. Conclusion

Intrathoracic kidney associated with a Bochdalek hernia is usually asymptomatic and discovered incidentally, but may become clinically relevant when combined with pulmonary disease due to reduced respiratory capacity. This highlights the need to consider this rare entity in the differential diagnosis of posterior mediastinal abnormalities and atypical basal opacities. Awareness of this condition may help avoid misdiagnosis and support appropriate assessment of thoracic symptoms.

Abbreviations
MRI: Magnetic Resonance Imaging.
CT: Computer Tomodensitometry.
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Consent 

Written informed consent was obtained from the patient for publication of this case report and accompanying images. A copy of the written consent is available upon request.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

AI tools (ChatGPT, OpenAI) were used only for minor language editing. No scientific content, data, interpretations, or conclusions were generated by AI. All content was reviewed and approved by the authors.
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