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Abstract

BACKGROUND

Retroperitoneal bronchogenic cyst (RBC) is an extremely rare developmental
abnormality. Most are benign tumors but malignant transformation is possible. Because
of their anatomical position, RBCs are easily misdiagnosed as adrenal or pancreatic
solid tumors on radiological evaluation. Here, we report a case of RBC, review the

literature, and summarize some important features.

CASE SUMMARY

A 49-year-old woman was incidentally found to have a retroperitoneal tumor during a
physical examination. Enhanced computed tomography and laboratory evaluations,
including routine blood examination, blood biochemistry, 24-h urine 17 ketones, 17
hydroxyls, adrenocortical hormone, serum potassium concentration, serum amylase,
lipase, and epithelial tumor markers, revealed a moderate density, 54 mm X 40 mm
mass with a clear boundary near the left adrenal gland. The were no abnormalities in
the blood and urine values. Because the patient had a history of hypertension and the
location of the mass was adjacent to the adrenal gland, it was initially diagnosed as a
left adrenal tumor and was resected by retroperitoneal laparoscopy. However, the

pathological examination after surgery confirmed it to be a bronchogenic cyst.

CONCLUSION
Retroperitoneal laparoscopic surgery can be prioritized for symptomatic RBC patients.

Conservative treatment is feasible for selected patients.
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Core Tip: Retroperitoneal bronchogenic cyst (RBC) is a very rare congenital
abnormality. It is usually a benign lesion but may become malignant. It primarily
occurs at 20-60 years of age, with no sex difference. Most RBCs occur on the left side of
the abdomen. Imaging is often nonspecific, and the diagnosis is usually confirmed by
histopathology. Magnetic resonance imaging is more useful than computed
tomography, endocrinological evaluation is necessary, and retroperitoneal laparoscopic
surgery is a priority for patients with symptoms. Conservative treatment is effective in
selected patients, but malignant transformation, infection, and bleeding must first be

ruled out.

INTRODUCTION

Retroperitoneal bronchogenic cysts (RBCs) are rare retroperitoneal tumors. Most
bronchogenic cysts occur in the thoracic cavity but are rare occurrences in the
retroperitoneum. They consist of respiratory epithelium, smooth muscle, cartilage, and
mixed serous and mucous glands. The cysts are filled with high-viscosity, protein-rich
mucus. Patients usually have no symptoms or have only mild abdominal pain. Most
RBCs are found incidentally during an examination for another disease. Bronchogenic
cysts originate in the foregut, form at about 3-7 wk of embryonic development, and are
usually benign. Miller et all!l reported the first case of a RBC in 1953. With increasing
attention to health and awareness of the value of physical examination, more and more
RBCs have been found, especially in patients in developing countries. However, most
clinicians even in developed areas are not familiar with RBC. We used the keywords
"bronchogenic cyst AND (adrenal OR retroperitoneal OR subdiaphragmatic)" to search
for related articles in PubMed. Only 80 articles have been published to date, including 4

that could not be obtained as full-text publications.
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CASE PRESENTATION

Chief complaints

A tumor was found in the left retroperitoneum during a routine follow-up examination.

History of present illness
The patient reported having no feelings of discomfort prior to entering our hospital, nor

any weight loss or cachexia caused by the inability to eat.

History of past illness
The patient had a history of brain surgery for a ruptured intracranial aneurysm 6 mo
previously. She had no other relevant medical history other than a 6-year history of

hypertension that was controlled by amlodipine besylate tablets.

Personal and family history

The patient revealed that there was no special personal and family history.

Physical examination

The patient's body temperature was 36.6 °C, and she reported having no fever for more
than 1 mo before presentation. Her blood pressure was 124/86 mmHg, and there was
no shortness of breath. There was no percussion pain in the costovertebral angle on

either side, and no abdominal tenderness, rebound pain, nor other positive signs.
Laboratory examinations
Routine blood examination did not find any obvious abnormal results other than a

slightly low plasma albumin level.

Imaging examinations
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Contrast-enhanced computed tomography (CT) revealed an oval, 54 mm x 40 mm
cystic, moderate-density mass near the left adrenal gland. It showed a clear boundary

and a uniform density of 85 HU (Figure 1).

Further diagnostic workup
The patient’s findings for 24-h urine, 17 ketones, 17 hydroxyls, adrenocortical hormone,
serum potassium concentration, serum amylase, lipase, and epithelial tumor markers,

as well as endocrinological results were normal.

FINAL DIAGNOSIS
RBC.

TREATMENT

As we were not sure whether the tumor was benign or malignant, and to avoid the
possibility of a malignant tumor and further growth, we performed a retroperitoneal
laparoscopic exploration. With the patient placed in the right oblique position,
laparoscopy found a mass of about 54 mm x 40 mm with a cystic appearance. The base
was located in the upper part of the medial branch of the left adrenal gland, behind the
pancreas. It adhered to the pancreas and surrounding tissues. The cyst ruptured
unexpectedly in the process of being dissociated and it released some of its contents,
which appeared as a brown jelly-like substance (Figure 2). We immediately applied
negative pressure drainage to suck out the contents of the cyst to prevent spreading.
After the cyst was completely removed, we examined the surrounding adjacent tissue
and found no obvious changes. Postoperative pathological examination showed
respiratory epithelium, smooth muscle, cartilage, and mucous glands (Figure 3),

consistent with an RBC.

OUTCOME AND FOLLOW-UP
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The patient was discharged from the hospital on the 4% day after operation. After
follow-up of more than 6 mo, the tumor did not recur and the patient did not have any

tumor-related symptoms. The patient did not receive further treatment.

DISCUSSION

Origin

RBCs arise from abnormal development of the foregut in the early stage of embryonic
development. Sumiyoshi et all2l, Swanson et all3l, and Reichelt et all4l described the
connection of the abdominal cavity and thoracic cavity by pericardial ducts at about 3-7
wk of gestation, and the development of the ventral or dorsal part of the foregut
developed into the tracheobronchial tree and esophagus. Bronchogenic cysts usually
occur in the lungs or the posterior mediastinum/>¢l. With the formation of the
diaphragm, some dysplastic tracheobronchial trees may be cut off, forming ectopic
bronchogenic cysts under the diaphragml78l. Another hypothesis is that RBCs originate
from abnormal differentiation of abdominal foregut-derived cystsl®l. Pluripotent
differentiated primordial cells from the ventral foregut migrate to the abdomen, where
they differentiate into bronchogenic cysts containing cartilage or esophageal and

gastrointestinal cysts with different characteristics(10l,

Clinical features

The prevalence of bronchogenic cysts in the general population is estimated to range
from 1/42000 to 1/68000[11. It is higher in men than in women, with a male:female ratio
of 41121, About 86% of bronchogenic cysts occur in the mediastinum and lungs!'3l. RBCs
are very rare, accounting for only 0.03% of all casesl5. Our search of the published
literature found a total of 80 articles published in English. A total of 86 cases were
described (48% in men and 52% in women). The age at diagnosis ranged from prenatal
to 75 years(1417l. The average age at diagnosis was 39 + 16 years and 82% were

diagnosed in patients between 20 years and 60 years of age.
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Most RBCs described in the literature appeared to the left of the midline, accounting
for almgst 78% of cases. This is similar to the 82% reported by Liang et all18] that were
found within a triangle behind the stomach, defined by the midline, splenic vein,
spleen, and diaphragm. Given the location, it is possible that during embryonic
development, the caudal primitive foregut is related to the counterclockwise
transposition of the midgut from left to right, while the exfoliated germ remains on the
left sidel]. In addition, in the 3rd week of embryonic development, the development of
the liver hinders abnormal sprouting of the tracheobronchial tree, and it enters the
diaphragml20l. About 73% of the bronchogenic cysts on the left are near the left adrenal
gland. Bronchogenic cysts near the right adrenal gland accounted for about 12% of the
reports. There is only one reported case of a bilateral bronchogenic cyst surrounding
both adrenal glandsl?!l and two cases on the inferior midline of the diaphragm or in
front of the abdominal aortal?>%l. Bronchogenic cysts located around the pancreas
account for about 10% of the reported cases, and an interesting case occurred in the left
iliac fossal24l. The average diameter of the RBCs in published reports was 5.8 cm, with a
maximum diameter of about 20 cm in a case reported by Mirsadeghi et all?], We did not
find a correlation of tumor size with age.

Bronchogenic cysts are usually not symptomatic unless they are accompanied by a
secondary infection, perforation, bleeding, or compression of the adjacent organsl(?l,
Bronchogenic cysts that occur in the chest may be accompanied by retrosternal pain,
dysphagia, cough, fever, and hemoptysisl'®.. RBCs are located close to the adrenal
glands, kidney, pancreas, or gastrointestinal tract, and may be accompanied by upper
abdominal pain, digestive tract symptoms (nausea, vomiting), and back pain.

In our review of the 86 previously reported RBCs, about 48% were not symptomatic,
and were incidental finding during a physical examination conducted for an unrelated
reason. About 46% were accompanied by waist or abdominal pain or discomfort that
was most likely caused by increased cyst volume and compression of adjacent organs,
which is different from the percentage reported by Liang ef alll8l. Six cases were

accompanied by digestive tract symptoms, five by back pain, four by varying degrees of
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weight loss, and one by a secondary infection associated with the cystl?]l. One case was
accompanied by a urinary tract infection, but it was not clear whether the infection was
associated with the cystl7l. Doggett et all2%] reported pheochromocytoma-like symptoms
in a 44-year-old patient with cyst compression of the adrenal gland, but our review
found that RBCs rarely caused adrenal hypofunction, Cushing syndrome, or
pheochromocytoma. Most patients with a history of hypertension had no significant

decrease in their blood pressure after relief of the compression.

Imaging examination

It is often difficult to diagnose RBCs by imaging examinations. Ultrasonography is not
useful, especially if the fluid density within the cyst is high. In most cases, CT and
magnetic resonance imaging (MRI) are more useful. In our case, CT showed a nearly
round, well-defined, low-density homogeneous mass with no significant enhancement
after injection of contrast medium (Figure 1). Most RBCs are unilocular, but irregularly
shaped septal cysts have been reported(22. The fluid within RBCs is usually rich in
protein and mucus, and they produce a low-density shadow on CT. The cyst density
has been reported to range from 6-100 HU, varying with the protein content!®!7l. The CT
performance varies according to differences in the other components of the fluid in the
capsule. Bleeding, infection, or calcification in the cyst are seen as a high-density
shadow with uneven density[1930-32], and increased bleeding or a high-protein content
make it easy to mistake the RBC for a solid or cystic solid tumor[30.331.

MRI is more valuable in HE diagnosis of RBCs. Cysts with serous fluids and a low
protein concentration have a low signal intensity on T1-weighted images and enhanced
signal intensity on T2-weighted images('>335], but most RBCs contain a thick protein
solution and have high signal intensity on both T1- and T2-weighted imagesl®!l. In
addition, fat-suppressed T1-weighted images can be used to distinguish bronchogenic
cysts from malignant masses like teratomas and dermoid cystsB3-3]. Duan ef all®*l and
Fiorelli ef all* have shown that Technetium (99mTc)-methoxyisobutylisonitrile

(commonly known as MIBI) is involved in the transport of P-glycoprotein and that P-
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protein is highly expressed in malignant tumors; consequently, 99mTc-MIBI-single-
photon emission computed tomography (commonly known as SPECT) can be used to
differentiate benign from malignant tumors. Yoon et all4!l and Brient ef all*2 found that
RBCs have no fluorodeoxyglucose uptake, which can be used to evaluate the degree of

infection or the malignant changes of RBCs.

Differential diagnosis

As RBCs do not have specific clinical characteristics, none of the previously reported
cases have been accurately diagnosed before surgery or an invasive procedure. A
preoperative differential diagnosis would help clinicians to choose the most appropriate
treatment. About 73% of RBCs are found around the left adrenal gland, and adrenal
tumors are usually considered as the initial diagnosis. If the mass is located around the
adrenal gland, then serum potassium, 24-h urinary cortisol, cortisol, and basal serum
adrenocorticotropic hormone levels can exclude Cushing syndrome. Urinary
catecholamine and plasma norepinephrine can detect the presence of a
pheochromocytomal®l. If the lesion is located around the pancreas, serum amylase and
lipase levels must be determined. Cassiani ef all*3] reported elevated serum amylase (119
U/L) in a patient with endoscopic ultrasound guided fine-needle biopsy. That patient
was eventually diagnosed with an RBC, but RBCs usually do not cause an increase in
serum amylase. Except for 1 case with serum carbohydrate antigen (CA)19-9 and
carcinoembryonic antigen (CEA) levels higher than 1200 U/mL[l, no significant
increase of tumor markers has been reported. We believe that the levels of tumor
markers such as CA19-9, f-human chorionic gonadotropin, a-fetoprotein, and CEA are
of value in determining whether retroperitoneal masses are malignant.

Jannasch et all*] described the histology of 15 cases of RBCs, which included
involvement of respiratory epithelium (100%), hyaline cartilage (73%), smooth muscle
(80%), and serous or bronchogenic glands (93%), and without immature components,
atypia, or tumor necrosis. Microscopically, the inner surface of RBCs is pseudostratified

ciliated columnar epithelium, with a small number of goblet cells. The cyst wall is
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comprised of dense fibrous connective tissue with lymphatic plasma cell infiltration and
partial calcification!5l. Other components include tiny arteries, veins, capillaries, nerves,
and rare smooth muscle fibers(?l. Our case had histological features characteristic of
bronchogenic cysts, including respiratory epithelium, smooth muscle, cartilage, and
mucous glands. Most often, the fluid within the RBC capsule is thick mucus, rich in
protein. Calcium deposits have been reported#647l but are very rare.

The majority of retroperitoneal tumors are malignant!#8], and although there are cases
of malignant transformation of RBCsl%’, they are generally benign. In addition to RBCs,
other retroperitoneal benign tumors include fibromatosis, lipomas, angiolipomas, and
leiomyomas. The differential _ diagnosis should include cystic teratoma,
bronchopulmonary sequestration, stic lymphangioma, mucinous cystadenoma, cystic
mesothelioma, Miillerian cyst, epidermoid cyst, tail cyst, solid tumor cystic
degeneraEn, retroperitoneal pseudomyxoma, and other retroperitoneal neoplastic
lesions. Non-neoplastic lesions include pancreatic pseudocyst, non-pancreatic
pseudocyst, lymphoid cyst, urinoma, and hematoma.

In addition to adrenocortical or medullary tumors, RBCs should be differentiated
from cystic teratoma, bronchopulmonary sequestration, and esophageal cysts. Mature
cystic teratoma often occurs in the midlinel®! and most bronchogenic cysts are located
to the left of the midline. If there is low attenuated fat in the cyst and calcification of the
cyst wall on CT, then cystic teratoma is more likely[33l. Cystic teratomas include
bronchogenic tissue derived from endoderm and other tissues derived from mesoderm
and ectoderm. RBCs do not have those structures/?’l. Bronchopulmonary sequestration
consists of differentiated lung parenchyma, bronchus, and pleural tissuel®*?! that can be
easily differentiated from RBCs. Esophageal cysts have two layers of smooth muscle,

often with squamous epithelium and no cartilagels2°1.

Treatment
Preoperative diagnosis of RBC is difficult. Before obtaining pathological or histological

results, if malignant tumors cannot be excluded, surgical treatment is recommended to
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make a clear diagnosis, relieve symptoms, and prevent complications. Retroperitoneal
laparoscopic surgeryl5ll, laparoscopic surgeryl®], and open surgeryl!®l have been proven
to be safe and effective. There is no evidence that either transabdominal or
retroperitoneal approaches are more advantageousl#l. Retroperitoneal approaches may
reduce pain, but the choice of surgical methods or approaches should be based on the
clinician's preference. If the patient's physical condition permits, the preoperative
diagnosis can be completed by fine-needle aspirationl!653]. If the biopsy results are
consistent with bronchogenic cysts, conservative treatment is also feasible if the patient
is asymptomatic and the cyst has a small diameter.

We found that the diameter of cysts in reports of patients with lumbar and abdominal
pain was 6 cm, while the diameter of cysts in patients without pain was 4 cm (Table 1).
Although fine-needle aspiration biopsy is considered safe, it can lead to malignant cell
spread and false-negative results®l. When patients choose conservative treatment, they
must be informed that their symptoms may worsen as the diameter of the tumor
increases, although the increase is generally very slow. Brient et all42l reported a patient
diagnosed with an RBC without surgical treatment who remained stable after 3 years of

follow-up.

CONCLUSION

RBCs are a benign developmental abnormality with the possibility of malignant
transformation. At least half of the patients have no obvious symptoms. If present, the
typical clinical symptoms are abdominal pain and gastrointestinal reactions.
Endocrinological examination is usually not specific, and MRI is superior to CT. Typical
histological findings include respiratory epithelium, smooth muscle, cartilage, and
mucous glands. Fine-needle biopsy can be helpful for a definite diagnosis. Conservative
treatment is feasible for selected patients. We recommend that RBCs with no symptoms
and less than 4 cm in size be treated conservatively. Symptomatic cysts larger than 4 cm
can be treated by surgery, and those larger than 6 cm should be surgically removed

regardless of whether the patient has symptoms or not. Three surgical methods —

11 /12




retroperitoneal laparoscopic surgery, laparoscopic surgery, and open surgery — have

been used successfully.
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