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INTRODUCTION

Pancreatic fluid collections 
(PFCs) can occur due to the 
disruption of the main pancreatic 
duct or its side branch and can 
occur in acute pancreatitis, 
chronic pancreatitis, pancreatic 
ductal obstruction, or after 
blunt/penetrating abdominal 
trauma [1]. The usual location 
of PFCs is in the peri-pancreatic 
region; however, they can occur 
in the liver, spleen, mediastinum, 
pelv is ,  neck,  and k idney, 
depending on the path taken 
along the fascial planes by the 
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ABSTRACT

Background & Aims: Mediastinal pseudocysts (MP) are rare, and surgery is the conventional treatment 
modality. However, in the last decade, excellent outcomes have been reported with endoscopic transpapillary 
drainage. Endoscopic ultrasound (EUS) guided trans-esophageal transmural drainage of MP is a minimally 
invasive and effective non-surgical treatment modality, but the experience is limited. We aimed to report our 
experience of EUS-guided transmural drainage in 10 patients with MP‘s. 
Methods: A retrospective analysis of patients with pancreatic fluid collections treated with EUS-guided 
transmural drainage over the last ten years was completed to to identify patients with MP‘s. 
Results: Ten patients (8 males, with a mean age of 34.9±9.17 years) with MP treated with EUS-guided 
transesophageal transmural drainage were identified. Nine patients with MP had concurrent chronic 
pancreatitis, and only one had MP following acute necrotizing pancreatitis. The mean size of MP was 5.70±1.64 
cm, and nine patients (90%) had concurrent abdominal pseudocyst. EUS-guided transesophageal transmural 
drainage was technically successful in all ten patients. Transmural plastic stents were placed in 9 patients, 
whereas one patient underwent single-time complete aspiration of the MP. There were no immediate or delayed 
procedure-related complications. All ten patients had a successful outcome, with the mean resolution time 
being 2.80±0.79 weeks. There has been no recurrence of PFC or symptoms in nine (90%) successfully treated 
patients over a mean follow-up period of 43.3 months. 
Conclusions: EUS-guided trans-esophageal drainage of MP is safe with a high technical and clinical success rate. 

Key words: pseudocyst − mediastinum - acute pancreatitis − chronic pancreatitis − endoscopic ultrasound 
- endoscopic retrograde pancreatography.

Abbreviations: CE-CT contrast‐enhanced computed tomography; ERP: endoscopic retrograde 
pancreatography; EUS: endoscopic ultrasound; MP: mediastinal pseudocyst; PFC: pancreatic fluid collections.

enzyme-rich pancreatic fluid [2]. A high index of suspicion is 
required to diagnose these atypically located pseudocysts, and 
their management might be challenging [3]. 

Mediastinal pseudocysts (MPs) are rare and have been 
reported as case reports and small case series [4-11].  Their 
incidence is unknown and has been reported in children 
usually secondary to pancreatic trauma and in adults as a 
consequence of both acute as well as chronic pancreatitis [4, 
7]. They are typically seen in patients in whom the pathways 
of spread of pancreatic juice to common intra-abdominal 
locations offer higher resistance due to fibrosis from previous 
episodes of inflammation [8]. The common mediastinal site 
of PFC is retro-cardiac, and extension up to the neck has also 
been reported [9]. The primary pathology in these patients 
is the posterior disruption of the pancreatic duct into the 
retroperitoneum and subsequent cephalad tracking of the 
pancreatic juice along either the esophageal hiatus, aortic 
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hiatus, foramen of Morgagni, or by direct perforation of the 
diaphragm [9]. Mediastinal pseudocysts are either detected 
incidentally on cross-sectional imaging or present with a 
myriad of symptoms such as dysphagia, chest pain, palpitation, 
and in extreme cases, respiratory distress, cardiac tamponade, 
pericardial effusion, or hemoptysis [10]. 

Because of its rarity, there are no guidelines on its 
appropriate management. Traditionally they have been 
managed by surgery or image-guided percutaneous drainage. 
However, the last decade has witnessed excellent outcomes 
with minimally invasive endoscopic techniques [11]. 
Endoscopic drainage can be achieved either by transpapillary 
route or transmurally, depending on cyst cavity size 
and communication with the pancreatic duct. We had 
previously reported successful resolution of MPs (size 2-8 cm) 
following endoscopic transpapillary drainage with a bridging 
endoprosthesis in 11 patients with partial duct disruption [4]. 
Advent of endoscopic ultrasound (EUS) has revolutionized 
the endoscopic management of PFC by facilitating transmural 
drainage even of non-bulging collections and collections 
associated with a disconnected pancreatic duct. Compared 
to transpapillary drainage, endoscopic transmural drainage 
is the preferred drainage route for large collections because of 
faster resolution and less chance of getting infected [1]. EUS-
guided trans-esophageal transmural drainage of MPs has been 
reported previously, but the experience is limited [12, 13]. In 
this case series, we aimed to report the safety and efficacy of 
EUS-guided transmural drainage in 10 patients with MP. 

METHODS

A retrospective analysis of the database of patients with 
PFC treated with EUS-guided transmural drainage at a tertiary 
care center in North India over the last ten years (January 2012 
to March 2022) was done to identify patients with MPs. The 
diagnosis and classification of PFCs were based on the revised 
Atlanta classification [14]. Patient demographics, etiology of 
pancreatitis, size of PFCs, endoscopic transmural drainage 
procedure details, outcome details, and complications were 
retrieved from the database. All patients were symptomatic 
and had MP documented on the contrast‐enhanced 
computed tomography (CE-CT) scan. All patients provided 

informed consent at the time of endoscopic drainage, and 
the Institutional Ethics Committee approved the protocol of 
retrospective analysis.

All endoscopic drainage procedures were performed by 
a single experienced endoscopist (S.S.R.) under conscious 
sedation and after obtaining detailed informed consent. 
The MP and the pancreas were evaluated using linear EUS 
(EG‐3870 UTK Linear Echoendoscope Pentax Inc., Tokyo, 
Japan, or GF‐UCT 180 Linear Echoendoscope; Olympus Pvt. 
Ltd., Tokyo, Japan). The PFCs were carefully evaluated for the 
presence of any solid necrotic debris to exclude walled‐off 
pancreatic necrosis. The optimal site for transmural drainage 
was chosen under EUS and color Doppler guidance avoiding 
any intervening vessels. Patients were given intravenous 
antibiotics before the procedure, and antibiotics continued 
post-procedure in patients with infected PFCs. The collection 
was punctured under EUS guidance with a 19‐gauge needle 
(Echotip; Cook Endoscopy, Winston‐Salem, NC, USA) (Fig. 
1), and the aspirated fluid was sent for culture and biochemical 
analysis. Thereafter, a 0.035‐inch/0.025-inch guidewire 
was introduced and coiled into the PFC under EUS with/
without fluoroscopic guidance. After securing the guide wire 
deep into the cavity, the transmural access site was dilated 
by a non-cautery method using an endoscopic retrograde 
pancreatography (ERP) cannula or 4 mm biliary balloon 
dilator. If it was not possible to dilate the transmural tract 
with a non-cautery method because of the thickened wall, the 
tract was dilated using co-axial electrocautery 6Fr cystotome. 
The tract was further dilated with a wire‐guided hydrostatic 
balloon (Controlled Radial Expansion Balloon; Boston 
Scientific, Natick, MA, USA) up to 8–10 mm. Following 
dilatation, one or two 7‐Fr double‐pigtail plastic stents, 3 or 
5 cm in length, were inserted into the PFC, depending upon 
the size of the MP. 

After successful initial drainage, the patients were re-
assessed clinically and with a CE-CT after 3 days. No further 
intervention was made in patients who responded clinically, 
along with a >50% reduction in the size of the PFC. Patients 
who did not have symptomatic improvement or had new onset 
organ failure or fever along with < 50% reduction in the size 
of collection underwent re-insertion of multiple plastic stents 
along with a nasocystic drain for irrigation. 

Fig 1a: CT chest and abdomen: chronic calcific pancreatitis with a large abdominal pseudocyst extending into mediastinum. Calcifications 
(bold arrows) along with dilated pancreatic duct (block arrow) noted. b: EUS - mediastinal pseudocyst with clear fluid content.
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Technical success was defined as the successful placement 
of EUS-guided stent placement in an initial attempt. 
Clinical success was defined as symptomatic improvement 
accompanied with the radiological resolution of PFC and 
avoidance of surgery or percutaneous drainage. The patients 
were hospitalized till clinical and radiological resolution. The 
complications were diagnosed according to the American 
Society of Gastrointestinal Endoscopy lexicon [15]. 

After the resolution of PFCs, all patients underwent ERP 
to document pancreatic duct disruption. This procedure 
was performed by a standard technique using a TJF 160 or 
TJF‐Q180V (Olympus Pvt. Ltd., Tokyo, Japan) side‐viewing 
duodenoscope. The pancreatic duct disruption was diagnosed 
when there was free extravasation of contrast outside the 
pancreatic ductal system after contrast injection. Pancreatic 
duct disruption was defined as complete when the main duct 
upstream to disruption was not visualized and partial when the 
main duct was visualized upstream. An attempt was made to 
bridge disruption as well as any obstruction in the ductal system 
in patients with partial disruption and place a 5/7 Fr stent across 
disruption. Four to six weeks later, the transpapillary stent was 
removed, and a pancreatogram was obtained to document the 
healing of the duct disruption. Following documentation of 
healing of duct disruption, the transmural stents were removed. 

No transpapillary stents were placed in patients with 
complete disruption, and the transmural stents were removed 
eight weeks after the documentation of the resolution of 
symptoms and PFCs. Thereafter, these patients were regularly 

followed in our clinic, with further investigations being made 
at the treating clinician‘s discretion. 

RESULTS

Ten patients with MP were studied (8 males), with a mean 
age 34.9±9.17 years, (range 21-48 years) (Table I). Nine patients 
with MP had concurrent chronic pancreatitis, and only one 
had MP following acute necrotizing pancreatitis. The MP 
was located in the posterior part of the inferior mediastinum 
in all the patients. The etiology of chronic pancreatitis was 
alcohol in 8 patients; one patient had idiopathic chronic 
calcific pancreatitis, whereas gall stones were the etiology of 
acute pancreatitis. 

All patients with MP had abdominal pain (100%), and 
the patient with acute pancreatitis had a co-existent fever. 
The median duration of symptoms was six weeks. None of 
the patients with chronic pancreatitis had fever, chest pain, 
or dyspnoea on presentation. One patient had dysphagia 
on presentation. Six patients (60%) had co-existent pleural 
effusion: 3 patients left-sided pleural effusion, 2 patients 
bilateral pleural effusion and 1 patient right-sided pleural 
effusion. None of the patients had concurrent ascites. On 
EUS, no patient had a collection with significant solid necrotic 
debris. The median size of the MP was 5 cm (range: 4-9 cm). 
Nine patients (90%) had concurrent abdominal pseudocyst 
(in one patient, abdominal pseudocyst was extending into 
the mediastinum via the aortic hiatus), and only one patient 

Fig 1c: Two guide wires secured deep into the collection; d: Two 7Fr transmural stents 
placed;  e: CT 3 days after drainage: marked reduction in size of cyst with transmural stents 
in situ. Mild bilateral pleural effusion is noted; f: MR abdomen and chest at 8 weeks: resolved 
pseudocyst with markedly dilated main pancreatic duct. 
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had isolated MP. On ERP, all patients had pancreatic duct 
disruption: six patients (60%) complete disruption and four 
patients (40%) partial disruption. 

Endoscopic ultrasound guided transmural drainage was 
technically successful in all ten patients. The transmural tract 
could be dilated by non-cautery methods in all ten patients. 
Transmural plastic stents were placed in 9 patients, whereas 
in one patient, a single-time complete aspiration of the MP 
was done. Transmural drainage with stents could not be 
done in this patient because of MP‘s distant location from 
the esophagus and inability to obtain a vessel-free window 
because of numerous venous collaterals consequent to 
splenic vein thrombosis. A single 7 Fr stent was placed in six 
patients, and two 7 Fr stents were placed in 3 (30%) patients. 
Four patients with abdominal pseudocyst also underwent 
concurrent EUS-guided transmural drainage with multiple 
plastic stents. No immediate or delayed EUS-guided drainage 
procedure complications, including pneumothorax, were 
observed. 

Following EUS-guided transmural drainage, all ten patients 
had a successful outcome, with the median resolution time for 
PFCs being three weeks (ranging from 2-4 weeks). Only one 
patient required a repeat drainage procedure. There were no 
significant complications of EUS-guided transmural drainage. 
Following resolution, four patients with partial duct disruption 
underwent successful endoscopic transpapillary drainage with 
endoprosthesis (3 patients with a 5 F pancreatic stent and one 
patient with a 7 F pancreatic stent). Following the successful 
resolution of PFCs, transmural stents were removed in all 
patients. The median transmural stent dwell time was 11 weeks.

There has been no recurrence of PFC or symptoms in 
nine (90%) successfully treated patients over a mean follow-

up period of 43.30±29.45 months (range: 1-83 months). One 
patient with chronic pancreatitis and complete duct disruption 
had a symptomatic recurrence of abdominal PFC 7 months 
after the initial drainage. The recurrence was successfully 
treated with EUS-guided transmural drainage using plastic 
stents, and these transmural stents were left in situ for an 
indefinite period. 

DISCUSSION

A MP is a rare complication of chronic pancreatitis 
and usually occurs due to posterior disruption of the main 
pancreatic duct and leakage of pancreatic secretion from the 
retroperitoneum into the mediastinum [4]. As the aortic and 
esophageal hiatus are located in the posterior mediastinum, MP 
commonly occurs in the posterior mediastinum [16]. In our 
case series of ten patients, the mean age was 34.9±9.17 years, 
and nine patients had concurrent chronic pancreatitis. Another 
case series of 7 patients also reported that most patients with 
MP had underlying chronic pancreatitis, and alcohol was the 
most common etiology of chronic pancreatitis [6]. 

There are no typical symptoms of MP. They may present 
with abdominal pain, chest pain, pleural effusion, and 
dysphagia or incidentally detected on radiological evaluation. 
In our study, all patients had abdominal pain, and six patients 
(60%) had pleural effusion on presentation. Also, nine patients 
had concurrent abdominal pseudocysts. A similar clinical 
profile of MP has been reported by previous studies [4, 6]. 
Pancreatic duct disruption is the triggering factor for MP, and 
in our series, all patients had pancreatic duct disruption, with 
six patients having complete duct disruption and four patients 
having partial duct disruption.

Table I. Demographic profile of ten patients with mediastinal pseudocysts. 
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38 M CP Alcohol Yes Left No 5 4 Complete 1 No 4 78 8 No

28 M CP Alcohol Yes No No 8 3 Complete 2 No 3 76 8 No

46 M CP Alcohol Yes Bilateral No 6 8 Partial 0 
(STA)

Yes 2 83 NA No

21 F CCP Idiopathic Yes No No 9 Abdominal 
pseudocyst 
extending 
into media-
stinum 

Partial 2 Yes 2 1 8 No

43 M CP Alcohol Yes No No 5 No Partial 1 Yes 2 16 8 No

48 M CP Alcohol Yes No No 4 6 Complete 1 No 3 34 8 Abdominal 
pseudocyst

26 M CP Alcohol Yes Bilateral No 5 8 Partial 1 Yes 4 58 8 No

39 M CP Alcohol Yes Right No 4 8 Complete 1 No 3 47 8 No

31 M CP Alcohol Yes Left No 5 4 Complete 1 No 2 17 8 No

29 F AP GSD Yes Left No 6 3 Complete 2 No 3 23 8 No

AP: acute pancreatitis; CP: chronic pancreatitis; CCP: chronic calcific pancreatitis; PD: pancreatic duct; GSD: gall stone disease; STA: single time aspiration; 
MP: mediastinal pseudocyst; NA: not applicable.
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Management of MP depends on symptoms, location and 
size of the collection, pancreatic duct anatomy, and availability 
of expertise. There are no guidelines on the indications of 
drainage of MP. Patients with mediastinal symptoms need 
drainage of the collections, but patients with abdominal 
symptoms may also need drainage of the MP. These patients 
have disrupted pancreatic duct resulting in extravasation and 

collection of the pancreatic juice leading on to pseudocyst 
formation. The pain occurs because of the build-up of pressure 
in the closed system comprising the disrupted duct and the 
collection. The pain will get relieved only if the pressure is 
reduced by either bridging the disruption by transpapillary 
drainage or providing an alternative drainage route either by 
endoscopic transmural or percutaneous, or surgical drainage. 

Table II. Case series/reports on mediastinal pseudocysts

Author/Year Number 
of cases

Mean/
median 

age 

Clinical features Etiology Mean/
median size 

of MP

Abdominal 
pseudocyst

Treatment Outcome

Segamalai et 
al., [6]

7 33 Abdominal pain: 7
Dyspnea: 3 

Dysphagia: 2
Chest pain: 2 
Retrosternal 
discomfort: 1

CP: 6
AP: 1

5.7 cm Yes, in all 7 
patients

Surgery: 5
PCD: 2

Resolution in all
One patient 
developed 

pseudoaneurysm 
2 months later 

Bhasin et 
al., [4]

12 36 Abdominal pain: 7
Dyspnea: 5

Dysphagia: 2

CP: 9
AP: 3

4 cm Yes, in all 12 
patients

Endoscopic 
transpapillary 

drainage 

Resolution in all

Rana et al., 
[29]

3 38 Abdominal pain: 2 CP: 3 6 cm Yes, in all 3 
patients

EUS guided 
transmural 

drainage

Resolution in all

Nuwayhid et 
al., [7]

1 4 Abdominal pain and 
dysphagia

Post 
traumatic 

AP

13 cm Same cyst 
extending into 

abdomen

Computed 
tomography 

guided 
percutaneous 

drainage

Resolution 

Chhabra et 
al., [9]

1 35 Dysphagia and painless 
neck swelling

CP 8 cm No Subcutaneous 
Octreotide

Resolution 

Ajmera et 
al., [10]

1 43 Dysphagia AP 16 cm No Computed 
tomography 

guided 
percutaneous 

drainage

Resolution 

Johston et 
al., [18]

1 74 Abdominal pain AP Not 
mentioned

No Surgery Resolution 

Nabi et al., 
[23]

1 11 Abdominal pain AP Not 
mentioned

No EUS guided 
transmural 

drainage

Resolution 

Gupta et al., 
[24]

1 67 Dysphagia and dyspnea AP 19 cm No EUS guided 
transmural 

drainage

Resolution 

Săftoiu et al., 
[25]

1 30 Abdominal pain AP 15 cm Same cyst 
extending into 

abdomen

EUS guided 
transmural 

drainage

Resolution 

Mohl et al. 
[26]

1 Not 
mentioned

Dysphagia Not 
mentioned

Not 
mentioned

No EUS guided 
transmural 

drainage

Recurrence and 
treated with 
repeat EUS 

guided drainage

Gornals et 
al., [27]

1 37 Abdominal pain AP 8 cm Same cyst 
extending into 

abdomen

EUS guided 
transmural 

drainage

Resolution 

Aziz et al., 
[28]

1 44 Dyspnoea and 
abdominal pain

AP 15 cm Same cyst 
extending into 

abdomen

EUS guided 
transmural 

drainage

Resolution 

Matsusue et 
al., [32]

3 65 Dysphagia: 1
Abdominal fullness: 1

Dyspnea: `1

CP: 3 Not 
provided

Yes, in all 3 
patients 

Surgery: 2         
PCD: 1

Resolution in all

Metaxa et 
al., [33]

2 29.5 Abdominal pain: 2
Dysphagia: 1

AP: 1
CP: 1

Not 
provided

Yes, in both Surgery in both Resolution in 
both 

PCD: percutaneous drainage; EUS: endoscopic ultrasound. For the rest of abbreviations see Table I.
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It can be argued that the same effect can be achieved by 
draining the abdominal pseudocyst. Although the abdominal 
pseudocyst and MP are consequences of the same duct 
disruption and may be communicating with each other, 
transmural drainage of the abdominal pseudocyst does not 
always lead to the resolution of the MP. Moreover, incompletely 
drained MP following drainage of abdominal pseudocyst 
increases the risk of infection and mediastinitis. It has been 
reported that creating multiple endoscopic transmural tracts 
for the drainage of pancreatic fluid collections increases the 
treatment success rates [17]. Therefore, we prefered draining 
both the pseudocysts in the same sitting as was done in this 
case series.

Surgical treatment, including pancreatic resection and 
internal or external drainage, has been the commonly 
used therapeutic management in patients with MP [18]. 
Advances in pancreatic endotherapy have revolutionized the 
management of PFC and both endoscopic transmural as well as 
transpapillary drainage have been successfully used in patients 
with abdominal pseudocysts [1]. Advent of EUS has made 
endoscopic drainage of even non-bulging PFC possible and 
expanded the indications of endoscopic transmural drainage 
[19, 20]. 

Successful resolution of MP using endoscopic transpapillary 
drainage has been reported previously [4]. However, non-
communicating PFC as well as PFC associated with complete 
duct disruption, do not resolve following endoscopic 
transpapillary drainage [21]. Also, there is an increased 
risk of infection of large-sized PFCs following endoscopic 
transpapillary drainage [22]. Non-communication PFCs 
as well as large-sized PFCs can be successfully treated with 
EUS-guided transmural drainage [1]. Moreover, PFCs with 
complete duct disruption can be successfully treated with 
EUS-guided transmural drainage [1]. However, the safety and 
efficacy of EUS-guided transmural drainage of MP have been 
infrequently evaluated. 

There are few case reports describing the successful 
resolution of MPs with EUS-guided transmural drainage of 
pseudocyst via transesophageal or trans-gastric route [13, 
23-33]. These are case reports or small series describing EUS-
guided trans-esophageal drainage of abdominal fluid collections. 
We have previously reported successful resolution of MP in 3 
patients following EUS-guided transmural drainage [29], and 
these patients have been included in the current case series. 

Previous case series and reports describing clinical features 
of MP and their management are sumarised in Table II.

In the current series of 10 patients with MPs, we observed 
that EUS-guided trans-esophageal drainage is safe and 
effective with no significant complications. EUS-guided trans-
esophageal drainage of fluid collections is tricky as compared 
to transgastric or trans-duodenal drainage because of the 
potential of mediastinal soiling and consequent infective 
mediastinal complications as well as the risk of development 
of pneumothorax [27]. These complications can be minimized 
by avoiding excessive dilatation of the transmural tract. In 
our case series, the transmural tract was maximally dilated 
up to 10 mm. Also, the cross-sectional imaging was carefully 
reviewed to ensure the formation of a well-formed enclosing 
wall. EUS-guided transmural drainage of MP has also been 

reported using lumen apposing metal stent (LAMS) [27, 28]. 
Although both patients with MP had successful outcomes 
following drainage with LAMS but both patients had serious 
adverse effects. One patient developed pneumothorax 
requiring drainage and the other developed pleuritic chest 
pain necessitating removal of LAMS. Also, use of LAMS has 
been reported to be associated with increased risk of bleeding 
events, including pseudoaneurysm bleeding compared 
to plastic stents [30]. Moreover, contact of sharp edges of 
LAMS with delicate mobile intra-thoracic structures such as 
pleura and pericardium can results in serious complications 
and therefore the use of LAMS should be discouraged when 
draining supra-diaphragmatically from the esophagus. 
The mean time of resolution of MPs in our study following 
transmural drainage was 2.8 weeks and this is shorter as 
compared to the median duration of 4 weeks following 
transpapillary drainage as reported by us previously [4]. 

Pancreatic fluid collection consequent to disconnected 
pancreatic duct is a therapeutic dilemma because of the 
increased risk of recurrence following removal of transmural 
stents [31]. Therefore, to decrease the risk of a PFC recurrence, 
the strategy of leaving transmural plastic stents in situ for an 
indefinite period is usually advocated [31]. However, there are 
concerns of serious adverse effects of leaving trans-esophageal 
plastic stents in the mediastinum and therefore, we removed 
the transmural stents following resolution in all the patients, 
including patients with complete duct disruption. On follow-
up, one patient with complete duct disruption had a recurrence 
of the abdominal pseudocyst and was successfully treated with 
repeat EUS-guided transmural drainage.

CONCLUSIONS

Mediastinal pseudocyst is a rare complication of pancreatitis 
and rarely presents with respiratory symptoms or dysphagia. 
EUS-guided trans-esophageal drainage of MP is safe with a 
high technical and clinical success rate. 
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