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Abstract
Bronchogenic cysts are congenital benign tumors resulting from abnormal budding of the primitive foregut. Usually pre-
sented on the posterior mediastinum, its presence on the retroperitoneum is extremely rare. We present an asymptomatic 
lady patient with a retroperitoneal cystic lesion that was submitted to endoscopic ultrasound–guided biopsies and intracystic 
fluid aspiration with histology excluding malignance despite intracystic fluid biochemical analysis that disclosed extremely 
high carbohydrate antigen 19–9. Definite diagnosis of bronchogenic cyst was only possible after complete surgical resec-
tion of the lesion. Furthermore, we discuss the use of this antigen as a tumor marker in this situation and its relevance to the 
preoperative diagnosis of such lesions.
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Introduction

First described by Meyer et al. in 1859 [1], bronchogenic 
cysts (BC) are benign congenital malformations resulting 
from aberrant budding of the primitive foregut between the 
third and seventh gestational weeks. Most of BC originate 
in the posterior aspect of the superior mediastinum, being 
the most common mediastinal cysts, while up to 20% may 
occur within the lung parenchyma [2, 3].

Retroperitoneal bronchogenic cysts are extremely rare 
and the first case report was published by Miller et al. in 
1953 [1, 2]. Being asymptomatic lesions most of time, they 
are usually incidentally detected during routine image stud-
ies. Differential diagnosis with other retroperitoneal cystic 
tumors is challenging and usually reached after surgical 
resection and pathological examination of the surgical speci-
men [1, 2, 4].

We report a lady patient with asymptomatic retroperi-
toneal BC with highly elevated cystic fluid carbohydrate 
antigen 19–9 (CA-19–9) level that was submitted to surgi-
cal resection. We discuss the association of this lesion with 
cystic fluid and serum CA-19–9 elevation and its relevance 
as a tumor marker.

Case Report

A 66-year-old lady patient, previously asymptomatic and 
with medical history of systemic hypertension, diabetes mel-
litus, dyslipidemia and recently treated for COVID 19, was 
submitted to a contrast enhanced computed tomography of 
the abdomen due to abdominal pain after fall from standing. 
The image study disclosed an incidental 6.2 × 3.0-cm upper 
abdominal solid-cystic retroperitoneal lesion, with mild con-
trast enhancement and close to the esophagogastric transi-
tion, left diaphragmatic crus and left adrenal gland (Fig. 1). 
An angiotomography was performed and demonstrated the 
close relation of the tumor with the splenic artery (< 90°) 
and the left gastric artery without clear tumor vascular 
involvement.

The patient was then submitted to a magnetic resonance 
image study that disclosed that the tumor had close anatomic 
relation with the esophagogastric transition, left adrenal 
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gland and the pancreatic body, without tumor involvement 
of these organs (Fig. 2).

At this time, serum tumor markers levels were CA-19–9: 
16,4 U/ml (reference range: < 37 U/ml), CEA: < 0.5 ng/ml 
(reference range for non-smoking adults: < 5 ng/ml) and CA 
125: 5.7 U/ml (reference rage: < 35 U/ml).

An endoscopic sonography was performed and disclosed 
a 5-cm well-delimited solid-cystic lesion with intralesional 
calcifications in close relation to the splenic artery and the 
pancreatic body. The lesion was hypo-vascularized by sono-
graphic Doppler evaluation and presented soft characteris-
tics at qualitative elastography. Intracystic fluid aspiration 
and ultrasound guided biopsies with 20-gauge ProCore® 
EchoTip (Cook Medical, Limerick, Ireland) were performed 
(Fig. 3).

Biochemical analysis of the lesion fluid is demonstrated 
in Table 1 and showed extremely high levels of CA 19–9 and 
amylase on the fluid. Histologic examination of the biopsies 
presented macrophage aggregations without signs of malig-
nancy being suggestive of a pancreatic pseudocyst.

Due to the uncertain diagnosis and the high level of 
intralesional tumor marker CA-19–9, surgical resection was 
proposed. The complete resection of the tumor with free sur-
gical margins was performed. The lesion was dissected from 

the esophagogastric junction, left diaphragmatic crus and 
splenic artery. There were no adherences of the tumor with 
the left adrenal gland and pancreatic body (Fig. 4). Operative 
time was 4 h and estimated bleeding was 100 ml. Postopera-
tive period was uneventful and the patient was discharged on 
the fourth postoperative day.

Histopathological surgical specimen examination showed 
islands of cartilage with calcification, smooth muscle tissue 
and cysts lined by pseudostratified columnar ciliated epi-
thelium with sparse caliciform cells and serous-mucinous 
glands. This epithelium is similar to the epithelium coat-
ing the respiratory tree. Cystic walls contained macrophage 
aggregations. These findings permit the diagnosis of BC 
(Fig. 5). Immunohistochemistry test confirmed the bron-
chial origin of the epithelium, reinforcing the BC diagnosis 
(Table 2, Fig. 6).

Discussion

CA-19–9 is a carbohydrate antigen detected by the specific 
monoclonal antibody 116-NS–19–9, or Sialyl Lewis A IgG1, 
originally described in 1979 by the Polish-born virologist 
Hilary Koprowski while searching for an antigen unrelated 

Fig. 1  Computed tomography 
of the abdomen disclosing 
a 6.2 × 3.0 cm solid-cystic 
retroperitoneal tumor, with 
mild contrast enhancement 
and intralesional calcification. 
a Close relation of the tumor 
(circled in red) with the left 
diaphragmatic crus; b Close 
relation of the tumor (circled in 
red) with the left adrenal gland

Fig. 2  Magnetic resonance of the abdomen disclosing heterogenous 
retroperitoneal lesion. a close anatomic relation of the lesion and the 
left diaphragmatic crus (circled in red); b left retroperitoneal tumor 

close to the left adrenal gland (circled in red); c tumor located poste-
rior to the pancreatic body (yellow arrow)
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to and more specific than carcinoembryonic antigen (CEA) 
in the serum of patients with colorectal cancer. The virolo-
gist had moved to the USA after World War II and was also 
responsible for the development of the first oral poliomyeli-
tis vaccine [5, 6].

Commonly used as a tumor marker for biliopancreatic 
malignancies, CA-19–9 can also be elevated in the serum 
of patients with hepatocellular carcinoma, colorectal cancer, 
gastric cancer, gynecological malignancies, biliary obstruc-
tion, pancreatitis, diabetes mellitus, interstitial pulmonary 

disease, asbestosis, tuberculosis, rheumatologic diseases, 
excessive tea consumption and pulmonary neoplasia [7–10].

While often associated with several malignancies 
(specially biliopancreatic cancers), it is long known that 
CA-19–9 is commonly expressed in mucinous cells of bron-
chial glands and surface of the bronchiolar epithelium in dif-
ferent benign pulmonary diseases, resulting in serum levels 
of this antigen as high as in gastrointestinal malignancies 
[10].

Bronchogenic cysts are the most common congenital 
primary cysts of the mediastinum. Being derived from the 
primitive foregut, it resulted from abnormal or late bud-
ding of the tracheobronchial tree or lung bud between the 
26th and 40th days of gestation. The result is a fluid-filled 
and blind-ended pouch [11]. Rarely, they migrate to atypi-
cal locations, including the below diaphragm, as a result of 
a pinching of the tracheobronchial tree during the fusion 

Fig. 3  Endoscopic sonog-
raphy. a Well-delineated 
5 cm solid-cystic lesion with 
intralesional calcifications with 
close relation with the splenic 
artery and pancreatic body; 
b hypo-vascularization of the 
lesion at doppler sonography; c 
soft characteristics of the tumor 
at qualitative elastography; d 
ultrasound-guided biopsy of the 
lesion

Table 1  Biochemical analysis 
of the lesion fluid

Amylase  > 50.000 U/L

CEA 56 ng/mL
CA-19–9 95.434,1 U/mL
Glucose 1 mg/dL

Fig. 4  Specimen. a macroscopic 
aspect of the lesion; b multi-
locular aspect of the lesion, cut 
in half
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of the pleuroperitoneal membranes [12]. Retroperitoneal 
BC occur equally in men and woman, frequently on the 
upper left side of the retroperitoneum (82% of cases) [13].

Although being benign lesions, surgical resection is 
usually performed, in order to reach definite diagnosis of 
the tumor and prevent complications. While preoperative 
diagnosis of BC represents a great challenge, the use of 
endoscopic ultrasonography has emerged as a useful tool 
[14]. In addition to providing anatomical information, it 
allows to perform endoscopic ultrasonography-guided 
biopsy of the lesion and cystic fluid aspiration for bio-
chemical analysis.

In our reported case, the cystic fluid biochemical analysis 
demonstrated highly elevated CA-19–9 and amylase levels 
(Table 1). Therefore, to a lesion related to the pancreas with 
high biliopancreatic tumor marker content the first conduct 
thought was surgical resection for both treatment and defi-
nite diagnosis. Finally, pathology disclosed a benign ret-
roperitoneal BC, raising the question of the reasons why 
these lesions could content elevated fluid cyst CA-19–9 and 
amylase.

The first report regarding high intralesional fluid 
CA-19–9 on BC dates to 1989 by Okubo et al. [15]. In 1996, 
Ohkouchi et al. reported an interesting case of a patient with 
BC that presented with elevated serum CA-19–9 that fluctu-
ated with cystic fluid volume [16]. Previous scientific experi-
ments using hydrostatic pressure aiming to develop vaccines 
to different tumors by inducing in vitro tumor cells inac-
tivation while maintaining cellular immunogenic features 
demonstrated that hydrostatic pressure results in release of 
cell-derived antigens that, ultimately, may enter the blood 
stream [17]. This may be the explanation for both the fluc-
tuating serum levels of CA-19–9 of the patient reported 
by Ohkouchi et al. and the lack of CA-19–9 staining on 
immunohistochemical examination of the specimen of our 
patient despite the extremely elevated intralesional cystic 
fluid CA-19–9 content. The presence of immunoreactivity 
to amylase and its secretion in the bronchial ciliated epi-
thelial cells and in serous cells of bronchial glands is also 
well known, which could explain the high intracystic levels 
and the positivity in immunohistochemistry to amylase in 
the case’s lesion [18]. Therefore, despite the elevated lev-
els of amylase and CA-19–9 on the cystic fluid obtained by 
endoscopic ultrasonography aspiration of the retroperitoneal 
solid-cystic lesion of our patient, these findings may indicate 
neither a malignant lesion nor any relation of the tumor with 
the pancreas.

Conclusion

Bronchogenic cysts are benign lesions that are difficult to 
diagnose without histological and immunohistochemi-
cal examination of the surgically resected specimen. The 
presence of this tumor on the retroperitoneum is extremely 
rare, and high suspicion is paramount to reach preopera-
tive diagnosis. Although specially associated with bilio-
pancreatic tumors, even extremely elevated cystic fluid and 

Fig. 5  Histopathological find-
ings disclosing islands of carti-
lage with calcification, smooth 
muscle tissue and cysts lined 
by pseudostratified columnar 
ciliated epithelium with sparse 
caliciform cells and serous-
mucinous glands. a H&E, x; b 
H&E, x. (H&E: hematoxylin 
and eosin stain)

Table 2  Immunohistochemical 
tests

Antibodies Staining

CK7 Positive
TTF1 Positive
Napsyn Positive
Amylase Positive
Ki-67 Positive; 1%
CK20 Negative
CDX2 Negative
MUC1 Negative
MUC5AC Negative
SATB2 Negative
CA-19–9 Negative
SALL4 Negative
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serum CA-19–9 levels on patients with suspected broncho-
genic cysts should not be used as a pathognomonic sign of 
malignancy.
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