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Patient: Male, 51-year-old
Final Diagnosis: Ectopic cysts
Symptoms: Bellyache
Clinical Procedure: -
Specialty: Urology

Objective: Rare coexistence of disease or pathology
Background: Bronchogenic cysts (BCs) are rare congenital anomalies that are extremely uncommon in the retroperitone-
um; in this uncommon anatomical location, they are frequently misdiagnosed radiologically as solid adrenal or
pancreatic tumors. This report aims to enhance clinical awareness and diagnostic vigilance regarding ectopic
retroperitoneal bronchogenic cysts (ERBCs) that closely mimic other common endocrine or urological entities.
Case Report: We report a case of a middle-aged man presenting with recurrent right flank pain. Abdominal computed to-
mography (CT) demonstrated multiple right renal calculi with mild hydronephrosis and a well-defined, homo-
geneous nodular lesion in the right adrenal region. Notably, the lesion exhibited a high unenhanced density
(mean 48.79 HU), mimicking a solid adrenal neoplasm. Following comprehensive hormonal and biochemical
evaluations, a multidisciplinary team determined that a retroperitoneal tumor could not be ruled out. The pa-
tient subsequently underwent laparoscopic resection of the retroperitoneal mass combined with right ureteral
stent placement. Intraoperative exploration revealed a morphologically regular adrenal gland and a separate
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4x2.5x1.5 cm oval mass located on the psoas major muscle. Histopathological examination confirmed the di-
agnosis of a benign bronchogenic cyst, characterized by a cyst wall containing prominent cartilaginous com-
ponents, smooth muscle, and a lining of pseudostratified ciliated columnar epithelium. The patient recovered
uneventfully, with complete symptom resolution.

Conclusions: ERBCs should be included in the differential diagnosis of non-functional lesions in the periadrenal region, es-
pecially when atypical high CT attenuation creates diagnostic ambiguity. Minimally invasive laparoscopic exci-
sion remains the gold standard for management.
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Introduction

Bronchogenic cysts (BCs) are rare congenital benign lesions
originating from abnormal budding of the primitive foregut [1].
More than 80% occur within the lungs and posterior mediasti-
num; however, ectopic types can develop in various sites, with
the retroperitoneum being the rarest (0.03%) [2]. First reported
by Miller et al in 1953 [3], these lesions are typically asymp-
tomatic and diagnosed histopathologically after excision. The
objective of this report is to delineate the diagnostic challeng-
es posed by an ERBC mimicking an adrenal tumor in a patient
with concurrent renal calculi, thereby providing practical in-
sights into managing overlapping retroperitoneal pathologies.

Case Report

In July 2025, a middle-aged man presented to a local hospi-
tal with recurrent right flank pain. Color Doppler ultrasound
of the urinary system revealed separation of the right renal
collecting system and right renal calculi. The symptoms were
temporarily relieved following the administration of analge-
sics and stone-expulsion therapy. In December 2025, he had
a spontaneous recurrence of right flank pain without obvi-
ous provocation. The pain was described as a persistent dull
ache radiating toward the lower abdomen and perineum. He
subsequently sought further evaluation and treatment at the
Liangshan Yi Autonomous Prefecture Hospital of Integrated
Traditional Chinese and Western Medicine. Upon admission,
computed tomography (CT) was performed and demonstrated:
(1) multiple right renal calculi associated with mild hydrone-
phrosis; (2) a well-defined, homogeneous, non-enhancing low-
attenuation nodular lesion in the right adrenal region measur-
ing 3.5 x 2.5 cm, with a CT attenuation value of 46.5 Hounsfield
units (HU) on unenhanced scans and no significant post-con-
trast enhancement (48.7 HU), exhibiting no clear internal sep-
tations or calcifications, suggesting a potential adenoma; and
(3) cholelithiasis (Figure 1). Based on the medical history and
clinical presentation, the preliminary diagnosis was right re-
nal calculi with secondary hydronephrosis.

To differentiate whether the lesion was a functional adrenal
adenoma, the patient underwent comprehensive hormonal and
biochemical evaluations. The results were as follows: adreno-
corticotropic hormone (ACTH) at 08: 00, 16: 00, and 24: 00 were
66.4 pg/mL (ref: 7-64), 35.95 pg/mL (ref: 3-32), and 11.15 pg/mL
(ref: 0-32), respectively; renin was 17.66 pg/mL (ref: 2.4-32.8);
and aldosterone was 101.93 pg/mL (ref: 10-160). Serum po-
tassium and sodium levels were 3.99 mmol/L (ref: 3.5-5.3) and
141.0 mmol/L (ref: 137-147), respectively. The blood pressure
on admission was 127/84 mm Hg, and no hypertensive epi-
sodes were observed during the hospital stay. The daily urine
output remained stable at 1500 to 2500 mL.
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Figure 1. Preoperative computed tomography images.

Following an extensive multidisciplinary team (MDT) discussion
among urologists, endocrinologists, and radiologists, the team
weighed the borderline ACTH elevation and the radiological find-
ings. Given that a functional adrenal cortical tumor or a non-
functional retroperitoneal neoplasm could not be definitively
excluded, and considering the patient’s recurrent, intractable
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Figure 2. Postoperative pathological images.

symptoms, the surgical team decided to perform laparoscop-
ic resection of the retroperitoneal mass combined with right
ureteral stent placement. The primary objectives were to his-
topathologically characterize the adrenal region mass and to
alleviate the right urinary tract obstruction.

Following routine disinfection and trocar placement, the perire-
nal fat was dissected to expose the adrenal gland. Intraoperative
findings revealed a morphologically regular adrenal gland with
no identifiable masses. Exploration along the surface of the
psoas major muscle at the level of the upper renal pole re-
vealed an oval mass measuring approximately 4 x 2.5 x 1.5 cm
within the adipose layer. The mass was soft in texture, well-en-
capsulated, and had distinct boundaries. It was meticulously
dissected along its surface to ensure the integrity of the cap-
sule and subsequently excised for pathological evaluation. The
early postoperative course was uneventful. The urinary cath-
eter and surgical drain were removed on postoperative day 3,
and the patient was discharged.

The pathological report described a retroperitoneal cystic le-
sion measuring 4.5x2.5x1 cm. Grossly, the cyst was light
brown and upon sectioning exhibited a cystic structure con-
taining gelatinous material, with a wall thickness of 0.2 cm.
Histopathological examination identified a benign retroper-
itoneal cyst. The cyst wall contained cartilaginous compo-
nents and was lined with pseudostratified ciliated columnar
epithelium. These findings were consistent with a broncho-
genic cyst (Figure 2).

Discussion

Bronchogenic cysts (BCs) are rare clinical entities resulting
from abnormal budding of the primitive tracheobronchial tree
during early embryogenesis. The tracheobronchial tree origi-
nates from the ventral portion of the primitive foregut [4,5].
The fusion of the pleuroperitoneal membranes separates the
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pericardio-peritoneal canal into 2 distinct cavities, eventually
contributing to the formation of the diaphragm. Around the
sixth week of gestation, segments of the developing bronchial
tree may be sequestered or “pinched off” before completion of
the diaphragm. This leads to the ectopic migration of broncho-
genic tissue which, as the embryo matures, can further devel-
op into cystic structures in unusual anatomical locations [4].

While these lesions typically manifest within the thoracic cav-
ity [6], ectopic retroperitoneal bronchogenic cysts (ERBCs) are
exceedingly rare. A noteworthy feature of our case is the close
anatomical proximity of the cyst to the psoas major muscle;
this contrasts with the majority of reported ERBCs, which are
predominantly located in the vicinity of the left adrenal gland.
Retroperitoneal BC was first documented by Miller et al in
1953 [3]. An extensive PubMed search found only 121 cas-
es of retroperitoneal bronchogenic cysts have been record-
ed in the English-language literature to date. Current data
suggests that the incidence is approximately equal between
males and females.

The clinical presentations of retroperitoneal bronchogenic cysts
(RBCs) are highly variable [7]. Most patients are asymptomatic,
with the lesions often discovered as incidental findings during
imaging evaluations for unrelated conditions, as demonstrated
in the current case. Symptoms, when present, typically arise
from the mass effect exerted on adjacent anatomical struc-
tures or from complications such as infection, hemorrhage,
or perforation. Common manifestations include abdominal or
back pain, nausea, and vomiting; in rare instances, hyperten-
sion occurs due to compression of the adrenal gland. In our
case, although the patient’s symptoms initially subsided af-
ter analgesic and lithagogue therapy, the recurrence of pain
suggested that treating the renal calculi alone might not have
fully addressed the underlying etiology. Clinically, when multi-
ple space-occupying lesions coexist, the potential impact of an
ectopic mass should not be overlooked, even if 1 lesion (eg,
calculi) appears to explain the symptoms. In our patient, the

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF



APPROVED GALLEY PROOF

proximity of the cyst to the adrenal gland and the psoas ma-
jor muscle suggests that, although the co-existing renal cal-
culi remain the more likely primary cause of the pain, it can-
not be entirely ruled out that the cyst, upon reaching a certain
size, might have exerted pressure on local nerve plexuses, po-
tentially contributing to or exacerbating the radiating pain.

While the patient in this report underwent successful laparo-
scopic surgery, the preoperative diagnosis of RBC remains a
significant challenge. If a cyst is situated in the periadrenal re-
gion, a comprehensive workup—including serum potassium,
catecholamines, 24-hour urinary cortisol, and serum adreno-
corticotropic hormone (ACTH) levels—is strongly recommend-
ed to exclude adrenal pheochromocytoma or adrenocortical
tumors. In this instance, the patient’s ACTH levels showed a
mild, non-specific elevation, which was of unclear clinical sig-
nificance and likely related to the patient’s baseline physio-
logical variability or acute discomfort upon admission; given
that the blood sample was drawn preoperatively, periopera-
tive stress is an unlikely explanation.

Imaging plays a pivotal role in the diagnostic workup of retro-
peritoneal bronchogenic cysts (RBCs). On computed tomography
(CT), RBCs typically manifest as homogeneous, low-attenuation
lesions that exhibit a lack of contrast enhancement, occasional-
ly accompanied by cyst wall calcification. However, CT appear-
ances vary significantly depending on the internal contents of
the cyst. High concentrations of mucus or protein can lead to
hyperattenuation, which can mimic a solid parenchymal mass.

Magnetic resonance imaging (MRI) is instrumental in identi-
fying the true cystic nature of these lesions [8]. BCs general-
ly exhibit iso- to hyperintense signals on T -weighted imag-
ing (T1WI) and characteristically high (bright) signal intensity
on T2-weighted imaging (T2WI). Despite these typical radio-
logical hallmarks, misdiagnosis remains common [9,10]; con-
sequently, definitive diagnosis necessitates histopathological
confirmation. The pathognomonic features of BCs include a
well-defined cystic structure lined with pseudostratified cili-
ated columnar epithelium, interspersed with bronchial glands,
smooth muscle, cartilage, and mucoid material.

Surgical resection remains the gold standard for both the diag-
nosis and treatment of ectopic bronchogenic cysts. The deci-
sion to intervene surgically is multifactorial, guided by the pres-
ence of symptoms, the growth rate observed over time, and the
inherent diagnostic uncertainty regarding the lesion’s benign
nature. While the growth kinetics of RBCs are poorly charac-
terized due to their rarity, the primary objectives of resecting
enlarging cysts are to alleviate symptoms and prevent poten-
tial complications, including infection, hemorrhage, rupture,
and, in rare instances, malignant transformation. Furthermore,
contemporary evidence underscores that bronchogenic cysts
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can display dynamic clinical behavior, including progressive
enlargement and complicated interactions with adjacent vi-
tal retroperitoneal structures over time, which justifies early
surgical intervention even for initially asymptomatic lesions.

Malignant transformation in retroperitoneal bronchogenic cysts
(RBCs) is exceedingly rare, with an estimated incidence of less
than 1% [11]. However, because the radiological features of
RBCs are often non-specific and can mimic other benign con-
ditions (eg, cystic teratomas or adrenal masses) surgical re-
section remains imperative for definitive histopathological
diagnosis. In recent years, minimally invasive techniques, in-
cluding transperitoneal laparoscopic and retroperitoneoscop-
ic approaches, have been widely adopted with excellent clini-
cal outcomes. The retroperitoneoscopic approach is generally
considered superior to the transperitoneal route, as it is as-
sociated with shorter operative times, reduced postoperative
pain, and a shorter duration of hospital stay. In instances where
the cyst is densely adherent to surrounding anatomical struc-
tures, thorough cauterization of the residual cyst wall is rec-
ommended to minimize the risk of recurrence.

Conclusions

When managing retroperitoneal masses in close proximity to
the adrenal gland, clinicians must consider ERBC in the dif-
ferential diagnosis of non-functional lesions, especially when
overlapping symptoms like renal colic muddy the clinical pic-
ture. Thorough unenhanced and contrast-enhanced CT profil-
ing (focusing on HU stability) helps differentiate them from
solid masses. When diagnostic uncertainty persists, early min-
imally invasive retroperitoneoscopic or laparoscopic resection
is highly recommended to establish a definitive histopatholog-
ical diagnosis, preclude malignant transformation, and perma-
nently relieve potential anatomical compression.
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