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Abstract. A bronchogenic cyst (BC) is a rare congenital 
bronchopulmonary malformation, typically found in the 
thoracic cavity and rarely found in the retroperitoneum. Due 
to its anatomical location, BCs are often misdiagnosed as 
adrenal or pancreatic solid tumors on radiological evaluation. 
The present study reports a case of an ectopic BC (EBC) in a 
patient who presented with left‑sided lumbar pain and fever. 
Initial imaging suggested a cyst in the adrenal region, compli‑
cated by hemorrhage and infection. However, after posterior 
laparoscopic surgery, pathological analysis confirmed the 
diagnosis of an EBC. The present case report highlights the 
importance of considering BCs as a potential diagnosis in 
cystic hemorrhagic lesions located in the retroperitoneum, 
thereby preventing misdiagnosis and providing valuable 
insight for clinical management.

Introduction

Bronchogenic cysts (BCs) are rare congenital benign tumors 
that arise during early embryonic foregut development. The 
pathogenesis is hypothesized to be a result of the abnormal 
detachment and displacement of primitive tracheobronchial 
tree buds (1). These cysts can be found in any organ derived 

from the embryonic primitive foregut and, according to the 
site of occurrence, can be classified into the intrapulmonary 
type, mediastinal type and ectopic type. Over 80% of cases 
occur in the lungs and posterior mediastinum. Clinically, BCs 
located outside of the thoracic cavity are referred to as ectopic 
BCs (EBCs). EBCs, although rare, can also be found in various 
locations, including the neck, brain, meninges and abdominal 
cavity, with retroperitoneal occurrences being uncommon and 
accounting for only 0.03% of retroperitoneal tumors (2). The 
first report of an EBC was made by Miller et al (3) in 1953. Due 
to their common growth locations within body cavities, BCs 
are typically asymptomatic and are often discovered inciden‑
tally during routine imaging. Preoperative definitive diagnosis 
is relatively challenging and final confirmation still relies on 
histopathological analysis. The present case report describes 
a patient with an ectopic retroperitoneal BC (ERBC), success‑
fully treated through laparoscopic excision after cyst puncture 
and drainage. A literature review is also included to update 
the clinical features of this rare disease in adult patients, in 
order to provide a reference for the diagnosis and treatment of 
patients with ERBC.

Case report

A 53‑year‑old male patient presented at The Second Affiliated 
Hospital of Zunyi Medical University (Zunyi, China) in August 
2023 with a 2‑week history of recurrent lower back pain and a 
fever of 38.8˚C. Despite these symptoms, the patient's mental 
and physical health were good, and there was no history of 
trauma. A computed tomography (CT) scan revealed a cystic 
lesion in the left retroperitoneum, suspected to be an adrenal 
cyst complicated by hemorrhage and infection (Fig. 1). Upon 
admission, the patient denied any significant history of infec‑
tious or chronic diseases, except for a previous kidney stone 
surgery, which was performed in May 2020. No mass was 
detected in the upper abdomen and CT findings confirmed 
a left adrenal cyst with hemorrhage and infection. Given the 
fever and infection, a provisional diagnosis of a left adrenal 
cyst with hemorrhage and infection was made. A CT‑guided 
aspiration of the left perinephric fluid yielded brown puru‑
lent fluid. Routine analysis of the aspirate showed red blood 
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cells (+) and white blood cells (++), and a bacterial smear 
revealed white blood cells (+), Gram‑positive cocci (+) and 
Gram‑negative rods (‑). Although bacterial cultures showed 
no growth after 48 h, likely due to prior antibiotic treatment, 
the puncture drainage was ineffective, prompting laparoscopic 
resection of the retroperitoneal cyst after 1 week of antibiotic 
treatment, and exclusion of any surgical contraindications.

Intraoperatively, the left adrenal gland was located above 
the psoas major muscle, with a cystic mass ~10 cm in diameter 
and a smooth surface (Fig. 2). The excised mass measured 
7.4x5.1x5.5 cm and had a multi‑segmented cystic structure, 
with localized solid areas (~1.5x0.7 cm) from which 80 ml 
of grayish‑brown viscous fluid was discharged. Pathological 
examination (H&E staining; Data S1) of the resected mass 
revealed that the cyst wall was lined with ciliated columnar 
epithelium, with fibrous connective tissue beneath. Irregular 
cartilage fragments were observed within the cyst wall and 
mucus was present inside the cyst (Fig. 3). Based on surgical 
and pathological findings (Fig. 4) the final diagnosis was a 
left adrenal BC. The patient has been followed up regularly 

postoperatively, with ultrasound examinations performed 
at 3 and 12 months after surgery, and no medications or other 
treatments were administered postoperatively. As of 12 months 
post‑surgery, no recurrence has been observed. At the time 
of manuscript submission, the patient reported a satisfactory 
recovery with no signs of recurrence.

Discussion

BCs are developmental anomalies originating from the early 
embryonic foregut, predominantly found in the lungs and 
mediastinum, with RBCs occurring rarely (2). In recent years, 
only a few cases have been reported in the literature, most of 
them in case reports. ERBC can occur at any age, with similar 
incidence rates in men and women. The cysts are generally 
<5 cm in diameter and are mostly unilateral and unilocular (3). 
These cysts are characterized by pseudostratified columnar 
epithelium, resembling bronchioles, and may be accompanied 
by cartilage, smooth muscle or glandular tissue (4). Due to 
their unusual location, variable cystic content and non‑specific 

Figure 1. CT scan showing a thin‑walled, sheet‑like, soft tissue‑like‑density shadow in the left retroperitoneal region, with no enhancement on contrast scan 
(red lines indicate the diameter of the cyst). (A) Non‑contrast CT scan. (B) Contrast‑enhanced transverse CT scan. CT, computed tomography.

Figure 2. Gross appearance of the surgically resected ectopic bronchogenic cyst. (A) Inner wall of the cyst, which contains a brownish fluid. (B) The cyst is 
connected to the adrenal gland (as indicated by the red lines).
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Figure 3. Pathological images of the bronchogenic cyst (H&E staining). (A) Cyst wall lined with pseudostratified ciliated columnar epithelium, with fibrous 
connective tissue visible in the stroma. (B) Presence of hyaline cartilage was observed in the inner epithelial lining (H&E stain; magnification, x100).

Figure 4. Postoperative immunohistochemical analysis of the bronchogenic cyst revealed positive expression of (A) CK7, (B) TTF‑1 and (C) p63 in the 
epithelial cells, while (D) Napsin A, (E) Pax8 and (F) ER were negative. CK7 and Napsin A showed cytoplasmic localization, whereas TTF‑1, P63, Pax8 and 
ER were localized in the nucleus (magnification, x400). CK, cytokeratin; TTF‑1, thyroid transcription factor 1; ER, estrogen receptor; Pax8, paired box 8.
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imaging features, RBCs are frequently misdiagnosed as cystic 
teratomas, adrenal tumors or other benign or malignant retro‑
peritoneal masses (5).

The exact pathogenesis of RBCs remains elusive. Currently, 
the most widely accepted hypothesis is the germ bud detach‑
ment and displacement theory (6). Based on embryological 
evidence, it is proposed that during the 4‑6th week of embry‑
onic development, the ventral wall of the foregut forms the 
laryngotracheal diverticulum, which gradually develops 
into the bronchial tree. During cellular migration, some 
primitive bronchial bud cells abnormally detach and remain 
in the posterior mediastinum or more distant locations such 
as the retroperitoneum. From a molecular biology perspective, 
the formation of RBCs may be associated with abnormalities 
in embryonic developmental signaling pathways and imbal‑
ances in the cellular microenvironment  (7). This mainly 
involves abnormal activation of the Wnt/β‑catenin pathway, 
which promotes the survival of ectopic epithelial cells and 
cystic expansion, aberrant expression of homeobox (HOX) 
genes (such as the HOXA/B clusters), potentially causing 
mislocalization of foregut epithelial cells to the retroperito‑
neum, and extracellular matrix remodeling along with TGF‑β 
signaling regulation, which facilitates cartilage and smooth 
muscle differentiation, forming the characteristic cyst wall 
structure (8). As this study is a case report, there are inherent 
limitations in exploring detailed mechanisms or molecular 
aspects.

Clinically, ~60% of RBCs are located near the adrenal 
glands. This may be attributed to the overlapping timing of 
adrenal embryogenesis, derived from the neural crest and 
mesoderm, and foregut differentiation, as well as the presence 
of loose connective tissue in the region, which provides space 
for cyst growth. Among these, the left adrenal region is most 
commonly affected (6). This may be due to the counterclock‑
wise rotation of the caudal primitive foregut and midgut from 
left to right during embryonic development. It is hypothesized 
that the detached germ bud fails to follow this rotation and 
remains on the left side. In the present case, the RBC was 
located above the left adrenal gland, consistent with most 
cases reported in the literature (9,10).

RBCs are often incidentally discovered during imaging 
examinations such as upper abdominal CT or MRI. On 
CT, abdominal EBCs typically appear as round or oval 
cystic masses with well‑defined borders and homogeneous 
densities, often presenting as unilocular lesions of varying 
sizes (11). When these cysts are located within tissue planes, 
their long axis usually aligns with surrounding tissues, 
displacing adjacent structures. The cyst wall may be thin 
and difficult to discern on imaging, although occasional 
punctate calcifications may be visible. The CT density of 
BCs varies depending on their contents, ranging from 
low‑density, water‑like appearances to mildly hyperdense 
regions, with minimal enhancement of the cyst wall on 
contrast‑enhanced scans (12,13). On unenhanced MRI, the 
cyst contents typically appear isointense to hypointense 
on T1‑weighted images, slightly higher than the signal of 
simple fluid. On T2‑weighted images, they usually show 
high signal intensity, which may be attributed to the pres‑
ence of methemoglobin, mucin and other proteinaceous 
components (12,14). Contrast‑enhanced scans may reveal 

enhancement of the cyst wall, while the cyst contents gener‑
ally show no obvious enhancement.

RBCs are often asymptomatic, with clinical symptoms 
emerging only when the cyst enlarges, ruptures, compresses 
surrounding structures or becomes secondarily infected (15). 
Symptoms can include lower back pain, abdominal discom‑
fort, nausea, vomiting or fever, as observed in the present case. 
Certain studies (15‑17) have found that when RBCs are located 
in the adrenal region, patients may exhibit pheochromocy‑
toma‑like clinical symptoms such as palpitations, insomnia 
and hypertension. Mild elevations in adrenal hormone levels 
may also be observed. The underlying pathogenesis is hypoth‑
esized to involve compression of the surrounding adrenal gland 
by a relatively large cyst. These symptoms typically show 
notable improvement after surgical resection and relief of the 
compression (18). In the present case, the BC was located in the 
left adrenal region. Although it was relatively large, the patient 
did not exhibit any pheochromocytoma‑like clinical manifes‑
tations. In addition, the serological examinations revealed no 
elevation in adrenal hormone levels. This may be because the 
cyst had already ruptured and was no longer exerting consider‑
able compressive effects on the adrenal gland. The majority 
of patients with BC typically do not exhibit any notable 
abnormalities in tumor markers such as CA19‑9, CA12‑5 and 
CEA (19). However, in clinical practice, routine assessment of 
tumor markers, such as CA19‑9, CEA and CA24‑2, are still 
recommended, as they can aid in the differential diagnosis 
from retroperitoneal tumors such as pancreatic and adrenal 
tumors, thereby helping to avoid misdiagnosis.

As the BC described in the present report was located 
in the left adrenal region, distinguishing it from other cystic 
adrenal lesions, such as adrenal hemorrhage or pseudocysts, 
was crucial. The combination of clinical history, blood tests 
and imaging studies, including CT, facilitated this differentia‑
tion. However, a definitive diagnosis still ultimately relies on 
pathological examination. The pathological features of RBC 
often include a cyst wall lined with pseudostratified ciliated 
columnar epithelium (20). Additionally, the cyst wall contains 
cartilage, mucous glands and bronchial smooth muscle. The 
presence of cartilage in the cyst wall is considered a char‑
acteristic feature of RBC. However, further comprehensive 
immunohistochemical staining for thyroid transcription 
factor (TTF)‑1, cytokeratin (CK)7 and p63 is also currently 
recommended. These immunohistochemical stainings are 
designed to form a comprehensive panel for determining 
the tissue of origin, thereby elucidating the histogenesis 
and nature of the cyst, aiding in differential diagnosis, and 
ultimately improving the accuracy of pathological evalua‑
tion. The immunohistochemical experiments shown in Fig. 4 
were performed for diagnostic purposes. With regard to the 
tumor of the present patient, immunohistochemical analysis 
performed at a later stage revealed CK7 and Napsin A with 
cytoplasmic positive staining (brown coloration), whereas 
TTF‑1, p63, paired box 8 and estrogen receptor exhibited 
nuclear positive staining. In view of the benign histological 
features and lack of atypia, KRAS/BRAF mutation analysis 
was deemed unnecessary in the present case. Nonetheless, in 
scenarios suggestive of malignant transformation, molecular 
testing may provide valuable insights into tumor biology and 
inform clinical management strategies.
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Adrenal hemorrhagic cysts can be classified into two types: 
i) Those associated with hematomas or hemorrhage within 
adrenal cortical or medullary tumors; and ii) those arising from 
trauma, inflammation or other causes (21). Hemorrhagic cysts 
often appear as acute or subacute hemorrhages on imaging, 
presenting as masses with varying densities, occasionally 
accompanied by calcifications but without surrounding tissue 
infiltration (22). By contrast, traumatic adrenal hemorrhage 
may appear on ultrasound as heterogeneous, echogenic 
masses that become more mixed or hypoechoic as liquefac‑
tion progresses (23). In the present case, the EBC exhibited 
symptoms similar to those of a peri‑adrenal abscess due to 
infection and rupture. The pseudo complex columnar epithe‑
lium of the cyst has secretory functions, and as intracapsular 
pressure increases, the risk of rupture rises, releasing mucus 
and secretions into surrounding tissues, creating a favorable 
environment for bacterial colonization (2). This explains why 
Gram‑positive cocci were identified in the cyst fluid culture 
described in the present report. However, subsequent bacterial 
cultures did not detect any positive bacteria, possibly because 
sensitive antibiotic therapy had already been administered 
prior to the aspiration procedure.

The tissue surrounding the adrenal glands is loose and rich 
in fat and lymphatic vessels, making it easy for inflammation 
to spread. When a cyst ruptures, the infection may spread 
through the bloodstream. Abdominal EBCs typically present 
as fluid‑filled lesions on CT or MRI, with no notable enhance‑
ment on contrast imaging (24). They can often be misdiagnosed 
as adrenal hematomas or other retroperitoneal masses. This 
was also the reason why a prompt diagnosis was not estab‑
lished for the patient described in the present case report and 
laparoscopic surgery was performed. RBCs are challenging 
to diagnose preoperatively. However, if an RBC is located 
around the adrenal gland, it is still recommended that serum 
potassium, catecholamines, 24‑h urinary cortisol and serum 
adrenocorticotropic hormone tests are performed to exclude 
adrenal pheochromocytoma and adrenal cortical tumors. If 
the RBC is located around the pancreas, it is recommended 
that serum amylase, lipase and CA‑19‑9 levels are measured to 
differentiate it from pancreatic pseudocysts, pancreatic cancer 
and other diseases. Current literature suggests that retroperito‑
neal cysts <6 cm can be managed conservatively, but surgical 
resection is required when they exhibit mass effect, cause 
hydronephrosis or when malignancy cannot be excluded. Due 
to their deep location and proximity to critical structures such 
as the adrenal glands and spleen, complete excision may be 
difficult in certain cases (25). However, laparoscopic resection 
is the preferred treatment due to its minimal invasiveness, high 
success rate and low complication rate. In the present case, 
complete laparoscopic resection was safe and effective, with 
no recurrence observed during follow‑up.

Although bronchogenic cysts have been reported 
previously, the present case is unique in presenting a 
rare retroperitoneal location combined with hemorrhagic 
and infectious complications, which is exceptionally 
uncommon  (26‑28). Furthermore, based on this case, we 
propose a diagnostic approach to aid in differentiating 
retroperitoneal cystic lesions, including consideration of 
bronchogenic cysts when the adrenal origin is uncertain. 
In the patient of the present study, the diagnostic confusion 

primarily resulted in a prolonged diagnostic and therapeutic 
process. The main reason for the misdiagnosis was insufficient 
awareness of this rare condition, leading to its exclusion from 
the initial preoperative differential diagnosis. Although this 
delay did not cause any evident deterioration in the patient's 
health condition at the time of treatment or in the postopera‑
tive period, it underscores the importance of considering this 
entity in similar clinical scenarios to avoid unnecessary delays 
in management. While this is not a mechanistic study, the rare 
presentation and clinical insights may offer meaningful value 
to clinicians and radiologists (20,29).

In conclusion, in the present study, a case of a retroperi‑
toneal EBC with hemorrhage and infection on the left side 
was reported. Although this type of cyst is rare and typi‑
cally benign, it poses potential risks of complications, such 
as opportunistic infection and hemorrhage, as it enlarges. 
Therefore, in clinical practice, for patients presenting with 
symptoms and imaging features suggestive of adrenal cysts 
with hemorrhage and infection, clinicians should be vigilant 
and consider EBCs as part of the differential diagnosis for 
retroperitoneal tumors. Timely identification and diagnosis of 
such cysts can help avoid delays and misjudgments in treat‑
ment. The long‑term prognosis of this condition is favorable, 
with no reported recurrence in patients who have undergone 
laparoscopic surgery.
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