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Abstract
Background and Aim  Esophageal duplication cysts (EDCs) are rare congenital malformations, often discovered incidentally 
during endoscopy or on computed tomography (CT) scans. The role of endoscopic ultrasound (EUS) and CT scan in the 
diagnosis of these lesions and indications for surgical treatment are underreported. The aim of this study was to investigate 
these topics in a cohort of patients.
Materials and Methods  Between January 2001 and October 2020, 82 patients had a suspicion of esophageal duplication cyst 
on endoscopic ultrasound. Thirty four of these patients were referred for surgical enucleation of the lesion, but three patients 
were lost to follow-up. At the end, 31 patients, who underwent surgical treatment for their suspected EDC were included in 
this study. Clinical features, EUS findings, CT images, surgical treatment, and outcome were collected from hospital health 
records. CT images were re-evaluated by a chest radiologist. Type of surgery, surgical complications, and final histological 
diagnosis were reported.
Results and Conclusion  The patients referred for surgery were younger (p = 0.0001) and had larger lesions (> 2 cm; p = 0.005) 
than the patients who had non-operative follow-up. From thirty-one operated patients, eighteen (58%) had post-operative 
histological diagnosis of duplication cyst. On EUS the final histological diagnosis was correct in 58% (18/31) of all the 
operated cases and on CT scan 57% (17/30). CT scan misdiagnosed three of the EDCs but found two leiomyomas correctly. 
None of these patients developed malignancy. According to this study, neither EUS without fine-needle biopsy nor CT scan 
alone can differentiate EDCs from other mediastinal masses.
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Introduction

Esophageal duplication cysts (EDCs) are rare congenital 
malformations, arising likely during the separation of tra-
chea/lung buds and pharynx/esophagus at 1 month gestation 
[1]. The prevalence of these lesions is estimated at around 
0.01%, and 80% of the cysts are diagnosed in childhood [2], 
but they also account for 6–15% of all mediastinal masses 
in adults [3]. EDCs are discovered as incidental findings 
in up to 60% of the patients, but some patients suffer from 

symptoms like dysphagia or pain [2]. On computed tomog-
raphy (CT) scan EDCs may appear as fluid lesions, although 
they may look solid in up to 60% of the patients [4]. Endo-
scopic ultrasound (EUS) is referred to as the gold standard 
for the diagnosis of EDCs, since it can distinguish between 
solid and fluid lesions [5]. However, in up to 30% of the 
cases EDCs can have hypo- or mixed echoic appearance 
(i.e., containing mucous, debris, and calcium) and are some-
times indistinguishable from muscular layer, making differ-
ential diagnosis with leiomyoma, GIST or tumor/metastasis 
challenging [5].

Follow-up is usually recommended for asymptomatic 
lesions, even though the risk of developing adenocarcinoma 
is still debated [6, 7]. Treatment by surgery or endoscopic 
enucleation for patients with symptoms has been reported 
[8, 9]. Surgical treatment is recommended if there is a clear 
growth tendency or suspicion of malignancy [5]. It can be 

 *	 Eve Ronkainen 
	 eve.ronkainen@helsinki.fi

1	 Department of Gastroenterology, Abdominal Centre, 
Helsinki University Hospital HUS, University of Helsinki, 
POB 340, 00029 HUS Helsinki, Finland

2	 Radiology, Diagnostic Centre, Helsinki University Hospital 
HUS, University of Helsinki, Helsinki, Finland

http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-024-08655-8&domain=pdf


4134	 Digestive Diseases and Sciences (2024) 69:4133–4139

also considered in asymptomatic cases to prevent future 
complications [9, 10].

Since EDCs are rare, the literature is based on case 
reports and small case series. Thus, the primary aim of 
this study was to compare the role of EUS and CT scan in 
the diagnosis of these lesions. The secondary aims were to 
report the indications and outcome of surgery, and eventu-
ally the risk for malignant transformation.

Methods

Study Design

This is a retrospective observational cross-sectional study.

Patient Population

Figure 1 shows the patient inclusion process to the study.
Between 2001 and 2020 we collected 82 patients referred 

for EUS due to suspicion of foregut cyst or mediastinal mass 
of unknown origin. These patients had been diagnosed with 
a mediastinal mass with an appearance of EDC on EUS and 
they were identified from EUS-registry of Helsinki Univer-
sity Hospital by ICD-code Q39.8. The registry covers the 
catchment area of HUH, which is almost 1.5 million inhab-
itants and accounts for 27% of the population in Finland. 
Sixty-one of the patients were referred for EUS after a CT 
scan and twenty-one after a gastroscopy.

Only patients, who underwent surgery and had histo-
logical assessment, were included in the further analysis 
(Fig. 1). In addition, the demographical differences of 
the patients who had non-surgical and surgical follow-up 
were reported (Table 1). Thirty-four patients (41%) were 
referred to operative treatment of the suspected EDC, 
but three were lost to follow-up (Fig. 1). Indications for 
surgery were presence of symptoms, size of suspected 
EDC ≥ 2  cm, inconclusive EUS diagnosis, significant 
growth of the suspected EDC during the follow-up. At the 
end, 31 (38%) patients were included (Fig. 1).

Fig. 1   The patient inclusion 
process

Table 1   Baseline characteristics between surgery and non-surgery 
patients

Operated Not operated p

Number of patients 31 48
Gender (male/female) 15/16 25/23 0.8
Median age (25–75th 

percentile at surgery)
45 (36–57) 59 (51–65) 0.0001*

Occasional finding n (%) 18 (58%) 15 (31%) 0.34
Symptomatic 13 (42%) 33 (69%)
Size 0.005*
• ≥ 2 cm 30 38
• < 2 cm 0 10
• NA 1 0
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Data Collection

All baseline characteristics of the patients (sex, age, symp-
toms) were collected from health records and registered. The 
lesion was defined as an occasional finding when discovered 
during a procedure performed for a different indication. Gas-
troscopy finding was also reported. An experienced chest radi-
ologist reviewed the patients’ CT scan images and reported 
systemically the features of the mediastinal lesions.

EUS Procedure

All the procedures were performed by the same experienced 
endoscopists with the patients in left side position. Topical 
anesthetic (i.e., Lidocaine spray) and conscious sedation were 
used (i.e., Midazolam 1–5 mg iv and Fentanyl 0–100 ug iv). A 
radial scope (Olympus GF, Type UE 160-AL5) was placed into 
the esophagus and advanced until the coeliac trunk was visual-
ized. Afterward, the scope was withdrawn and all mediastinal 
structures including the suspected EDC were visualized. Once 
the lesion was identified the features of the suspected EDC 
were systematically evaluated and reported. A needle biopsy 
was not performed in any patient because of the risk of medi-
astinitis [11].

Surgery and Histology

Surgical reports of all patients were reviewed for indication, 
type of surgery, macroscopic findings, and immediate and 
delayed complications. Finally, histologic findings were also 
reported.

Outcomes and Follow‑Up

The outcomes were surgery and the development of carci-
noma. The follow-up started when the patient was referred 
for the first EUS and ended at the time of the last consultation 
before the 31st of December 2021.

Statistical Analysis

Data are presented as numbers and percentages when categori-
cal and as median and 25–75th when continuous. Categorical 
variables were compared by using Fisher´s Exact Test (small 
number of subjects). Continuous variables were compared by 
using Mann–Whitney Test or Wilcoxon Test. A p-value < 0.05 
was considered statistically significant. IBM SPSS and Graph-
Pad were used for statistical analysis.

Results

Baseline Characteristics

Table 1 presents the baseline characteristics of surgery and 
non-surgery patients.

Thirty-one patients out of 82 with suspected EDC 
(male: 15, 48%, median age 45 years, 25–75th percen-
tiles: 36–57  years) underwent surgery. In the surgery 
group the lesion was an incidental finding in 18 (58%), 
but symptoms were present in 13 patients (42%); 2 had 
fever (6%), 1 had cough (3%), 4 had dysphagia (13%), and 
6 had pain (19%). Gastroscopy was performed at diagno-
sis in 10 (32%); a submucosal lesion was discovered in 9 
(90%). The surgically treated patients were younger and 
had larger cysts compared to the patients who did not have 
the suspected EDC surgically enucleated but remained in 
imaging follow-up (Table 1). There was no significant dif-
ference in the presence of enlarged lymph nodes between 
these two groups.

Features of Suspected Mediastinal EDCs in EUS 
and CT Scan

On endoscopic ultrasound the majority of suspected EDCs 
were located in the central (68%) and distal (26%) parts 
of the esophagus. Sixteen (52%) were intramural lesions. 
Fifteen (48%) were anechoic, two (6%) hypoechoic, and 
13 (42%) had mixed echogenicity. Enlarged lymph nodes 
(> 10 mm) were present in only two patients (6%). The 
median size of the lesions was 49.5 mm, the size of the 
suspected EDC varied from 20 to 92 mm.

Thirty patients had a CT scan of the thoracic area avail-
able for re-evaluation. All but one of the re-evaluated CT 
scans were contrast enhanced. The density of the suspected 
EDC was reported as Hounsfield Units (HU) and 23 (77%) 
lesions had a density ≥ 20HU (soft tissue density). Only 6 
(20%) had the density 0–19 HU as a cystic lesion contain-
ing simple fluid (i.e., transudate). One lesion had a density 
of -20HU (fat tissue) in CT scan and turned out to be a 
hamartoma in post-operative histology.

Table 2 shows comparison of clinical and imaging find-
ings in patients with histologically documented lesions.

Patients are divided into two groups by histologi-
cal diagnosis EDC and non-EDC. The histologically 
confirmed EDCs were all ≥ 2 cm, which is likely due to 
the inclusion criteria of the patients as larger cysts were 
referred to operation even when the appearance on EUS 
was consistent with EDC. Surprisingly majority as over 
65% of the non-EDCs seemed intramural in both CT scan 
and EUS, which likely was partial reason for misdiagnosis. 
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CT scan was performed on all 18 patients with EDC, 
interestingly showing that 16 (89%) as a majority of the 
duplication cysts had a density ≥ 20 HU and only two of 
the cysts (11%) density of cyst containing simple fluid. 

Figure 2 presents a CT scan and MRI image of a large 
histologically confirmed EDC.

Table 2   Comparison of clinical 
and imaging findings in patients 
with histologically documented 
lesions

Variables Histology

EDC non-EDC

EUS CT EUS CT

Number of patients 18 18 13 12
Gender (male/female) 9/9 9/9 6/7 5/7
Symptomatic 3 3 7 6
Localization in the oesophagus, n (%)
• Proximal 1 (6%) 3 (17%) 1 (8%) 3 (25%)
• Middle 13 (72%) 12 (66%) 8 (62%) 5 (42%)
• Distal 4 (22%) 3 (17%) 4 (30%) 4 (33%)
Localization in the oesophageal wall, n (%)
• Inside 7 (39%) 3 (17%) 9 (69%) 8 (67%)
• Outside 11 (61%) 15 (82%) 4 (31%) 4 (33%)
Size ≥ 2 cm 18 18 12 2
Size < 2 cm 0 0 0 10
Lymph nodes n
 > 10 mm 1 2 1 1
Echogenicity on EUS
● Anechoic 8 (44%) 7 (54%)
● Hypoechoic 2 (11%) – 0 –
● Mixed echogenicity 7 (39%) – 6 (46%) –
● Echogenicity NA 1 (5%) – 0 –
Density on CT scan
● < 0 HU – 0 – 1 (8,3%)
● 0–19 HU – 2 (11%) – 4 (33,3%)
● ≥ 20 HU – 16 (89%) – 7 (58,3%)

Fig. 2   Large esophageal duplication cyst (9.1 cm) on the left originat-
ing from the upper esophageal region protruding into the left upper 
lobe of the lung. a Contrast-enhanced computed tomography image 
shows a high-attenuation mass with a density of 82 Hounsfield Units 
(HU). b Axial T2-weighted fat-saturated (Blade) magnetic resonance 

image reveals a lesion of increased signal intensity owing to liquid 
content. c Axial non-contrast-enhanced T1-weighted fat-saturated 
(Vibe) magnetic resonance image shows a lesion of increased signal 
intensity due to the high proteinous content of the liquid inside the 
duplication cyst
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Surgery

Overall, 34 patients were referred to operative treatment 
for the suspected EDC, but three dropped out. In total, 31 
patients underwent surgery. The indication for surgery was 
size ≥ 2 cm in 30 (97%), presence of symptoms in 13 (42%), 
and/or inconclusive appearance in imaging.

Post-operative complications were reported in eight 
patients (26%); three developed thoracic pain, two had 
cough, one had gastro-esophageal reflux disease, one had 
a phoniatric problem, and one suffered from post-operative 
hematoma.

Supplementary Table 1 shows surgical techniques used 
for enucleation of the lesions.

Histology

A histologic report was available for all 31 patients before 
the end of the study (Table 3), confirming an EDC in 18 
(58%), a leiomyoma in 7 (23%), Müllerian duct cyst in 2 
(6%), a mesenchymal tumor in 2 (6%), a paratracheal vas-
cular malformation in 1 (3%), and a hamartoma in one (3%).

On EUS the diagnosis was correct in 58% (18/31) of the 
cases and on CT scan 57% (17/30). CT scan misdiagnosed 
three of the EDCs but found two leiomyomas correctly.

Imaging findings of histologically confirmed duplication 
cysts are presented in Table 3.

Interestingly, no malignancy was detected after a median 
follow-up of 3 years.

Discussion

At present, only one systematic review including case 
reports and case series of patients with EDC has been pub-
lished [8]. According to our study, neither EUS nor CT scan 
was able to differentiate these lesions from other submucosal 
lesions of the esophagus (e.g., leiomyoma). There were no 
malignancies detected in the follow-up. Surgery may be an 
option in patients with symptoms and large or growing cysts.

Although EDCs might be detected in childhood [1], all 
our patients were adults. Of the patients, 58% were asympto-
matic and EDC was an incidental finding [4]. This might be 
due to the widespread use of cross-sectional imaging in the 
population, similar to what happens for pancreatic cysts [12, 
13]. However, symptoms caused by mechanical compression 
of the surrounding structures [14] were not uncommon [4, 
15–17].

Chest CT scan has been the most used cross-sectional 
imaging for the detection of EDCs. In some studies CT is 
thought to be able to distinguish between fluid and solid 
lesions [4], while other studies highlight the difficulty of 
differentiating cyst containing high-protein content from 

solid lesion. MRI technique is superior to CT in distin-
guishing fluid from solid mass [14]. In our study we didn’t 
include the MRI scan results in the comparison as only six 
of the patients in the study population had an MRI scan 
performed before or after EUS.

Moreover, Fazel et  al. reported a negative CT scan 
in about 23% of the patients with a large EDC [18]. In 
our study, the HU of the histologically confirmed EDCs 
was higher than simple fluid (≥ 20) in almost 90% of the 
patients, suggesting a dense protein content of the cyst 
comparable with previous reports. EDCs can look very 
much alike to bronchogenic cysts, but EDCs can be more 
oval / longer in form [1, 19].

Table 3   Histological diagnosis compared to the diagnosis on EUS 
and CT scan

Histological dg EUS appearance CT appearance

1 Duplication cyst Duplication cyst Leiomyoma
2 Duplication cyst Duplication cyst Leiomyoma
3 Duplication cyst Duplication cyst Castleman’s disease
4 Duplication cyst Duplication cyst Duplication cyst
5 Duplication cyst Duplication cyst Duplication cyst
6 Duplication cyst Duplication cyst Duplication cyst
7 Duplication cyst Duplication cyst Duplication cyst
8 Duplication cyst Duplication cyst Duplication cyst
9 Duplication cyst Duplication cyst Duplication cyst
10 Duplication cyst Duplication cyst Duplication cyst
11 Duplication cyst Duplication cyst Duplication cyst
12 Duplication cyst Duplication cyst Duplication cyst
13 Duplication cyst Duplication cyst Duplication cyst
14 Duplication cyst Duplication cyst Duplication cyst
15 Duplication cyst Duplication cyst Duplication cyst
16 Duplication cyst Duplication cyst Duplication cyst
17 Duplication cyst Duplication cyst Duplication cyst
18 Duplication cyst Duplication cyst Duplication cyst
19 Müllerian duct cyst Duplication cyst Duplication cyst
20 Hamartoma Duplication cyst Duplication cyst
21 Leiomyoma Duplication cyst Duplication cyst
22 Müllerian duct cyst Duplication cyst Duplication cyst
23 Leiomyoma Duplication cyst Leiomyoma
24 Mesenchymal cyst Duplication cyst Duplication cyst
25 Leiomyoma Duplication cyst Duplication cyst
26 Leiomyoma Duplication cyst Duplication cyst
27 Mesenchymal cyst Duplication cyst Duplication cyst
28 Leiomyoma Duplication cyst Leiomyoma
29 Paratracheal vascular 

malformation
Duplication cyst Pericardial cyst

30 Leiomyoma Duplication cyst Not available
31 Leiomyoma Duplication cyst GIST
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EUS has been considered the tool of choice to investi-
gate EDCs since it can distinguish between solid and cystic 
lesions [5]. However, in our study 42% of the patients with 
EUS diagnosis of an EDC had a different diagnosis, most 
commonly leiomyoma, at final histology. Other studies have 
also reported wrong preoperative diagnosis of mediastinal 
cysts that were leiomyomas, neurogenic tumors, lymph 
nodes or even malignant tumors at operation [18, 20]. The 
reliability of diagnostic EUS depends on the performing cli-
nician and both anatomical variations of normal structures 
and localization of the lesion under inspection can affect vis-
ibility that is critical to evaluation. In our study the inclusion 
criteria of lesion size for operative treatment may have had 
an impact on the results. In addition, one criterion for surgi-
cal referral was an inconclusive appearance of the lesion on 
EUS. In our series, needle biopsy was not performed in any 
patients, since the question of whether to perform it on a 
lesion suspected of being an EDC is still controversial. One 
study reported a high risk of infection and another one a case 
of aortitis with pseudoaneurysm, needing surgery [11, 21]. 
EUS-needle (22G) aspiration with a prophylactic antibiotic 
administration could be useful in selected cases to overcome 
the possibility of misdiagnosis. Even without needle biopsy 
EUS is an invasive imaging method with a risk of compli-
cations and cause of discomfort to patients. The additional 
value of EUS to the diagnostic of EDCs remains unclear and 
further studies are required to compare other non-invasive 
imaging modalities in the diagnostics of EDCs.

There are case reports on a cancer transformation of 
EDCs [6, 7], but case series with a median follow-up of 
321 days to 16.5 months did not show an increased cancer 
risk. In our series no cases of cancer were reported after a 
median follow-up of 3 years. Further studies with a longer 
follow-up are needed to elucidate this risk.

The main limitation of this study is the limited number 
of patients. Since lesions with other EUS diagnoses were 
excluded from this study from early on and other esophageal 
benign masses like leiomyomas are rarely surgically treated 
when the imaging diagnosis is clear, there was no control 
group to compare the results to or calculate the sensitiv-
ity and specificity of EUS and CT for diagnosis of ODC. 
Moreover, we do not have data on how many patients under-
went surgery for esophageal duplication cysts during the 
time immaterial of the modality used for the diagnosis and 
this introduced a selection bias in the study. Due to the rarity 
of EDCs there are no large cohort studies on this subject and 
a clear follow-up strategy is lacking for incidentally found 
EDCs [21].

Conclusion

The differential diagnosis of EDCs is challenging in both 
EUS and CT scan as these lesions can resemble other 
submucosal lesions around the esophagus. Either EUS 
without fine need biopsy or CT scan alone are not able to 
differentiate EDCs from other mediastinal lesions. Surgi-
cal treatment is usually offered for symptomatic cases, for 
larger lesions or when the diagnosis is unclear. However, 
further prospective studies are needed to have clear guide-
lines on the indication for surgery and follow-up for these 
lesions especially when found incidentally. Malignancy 
development seems to be rare.
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