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A pancreatic pseudocyst (PPC) is a frequent complication of pancreatitis, often stemming from alcohol,
gallstones, or hyperlipidemia. Endoscopic treatment of PPC has become the mainstream treatment. A case
of giant and multiple PPCs was observed, manifesting as repeated abdominal bloating, abdominal pain,
nausea, and vomiting after meals. Initial computed tomography scans revealed the presence of multiple
PPCs. Despite ineffective medical treatment, the pseudocysts progressively increased. In response, we
conducted a combined endoscopic intervention, involving Hot AXIOS (Boston Scientific, Marlborough, MA)
stenting through endoscopic ultrasound-guided transmural drainage (EUS-TMD) and the placement of
the endoscopic nasopancreatic drainage (ENPD) mimic stent through endoscopic retrograde
pancreatography (ERP). Remarkably, after nine months of postoperative follow-up, the patient had no
discomfort symptoms and the cyst disappeared. We conducted a literature review on endoscopic combined
drainage for PPCs, which is still controversial. Our presented case serves as a demonstration that endoscopic
combined drainage can effectively and successfully manage giant and multiple PPCs.
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Introduction

Pancreatic pseudocyst (PPC) is a localized fluid collection within or adjacent to the pancreas, enclosed by a
non-epithelialized wall. It is the most common pancreatic cystic lesion, representing 75% to 80% of all cystic
lesions of the pancreas [1]. The treatment options for PPCs include percutaneous drainage, surgical
intervention, and endoscopic drainage. Currently, endoscopic drainage is the preferred method for
managing PPCs. Pseudocysts are typically singular but may also occur as multiple entities, with those
exceeding 10 cm in diameter termed as giant pseudocysts [2]. Only a few cases of "giant" PPCs have been
documented to date. In this report, we detail a case of a giant and multiple PPCs successfully treated with a
combined endoscopic approach involving Hot AXIOS (Boston Scientific, Marlborough, MA) stenting through
endoscopic ultrasound-guided transmural drainage (EUS-TMD) and endoscopic nasopancreatic drainage
(ENPD) mimic stent placement via endoscopic retrograde pancreatography (ERP).

Case Presentation

A 36-year-old male with a BMI of 28.7 kg/m % presented with recurrent abdominal pain, bloating, nausea,
and vomiting, having a history of acute pancreatitis unrelated to alcohol consumption about two months
ago. Physical examination revealed a large, tender upper abdominal mass, and laboratory tests showed
elevated serum amylase (582 U/L). CT and MRI scans demonstrated multiple sizable PPCs throughout the
pancreas, including a large one (122 x 79 mm) communicating with the tail, as illustrated in Figure /, which
was identified as a PPC.
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FIGURE 1: Abdominal CT and MRI, presented in coronal scans, revealed
giant and multiple pancreatic pseudocysts distributed across the head,
body, and tail of the pancreas. The largest pseudocyst, measuring
approximately 122 x 79 mm, was situated in the body of the pancreas
and communicated with the tail, as indicated by the red arrow.

Despite the conservative medical therapy being done actively, the patient still exhibited the above symptoms
and had lost a considerable 20 kg of weight, which means our drug treatment was found to be futile. After a
multidisciplinary case discussion, endoscopic drainage of the PPC was recommended. EUS-TMD with a
lumen-apposing metal stent (Hot AXIOS) was performed successfully, as shown in Figure 2.
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FIGURE 2: Hot AXIOS stenting through endoscopic ultrasound-guided
transmural drainage (EUS-TMD) was illustrated in the following images:
(A) an EUS image focusing on the body of the PPC; (B) an EUS image
highlighting the head of the PPC; (C) an EUS depiction demonstrating
the placement of one end of the Hot AXIOS stent into the cyst prior to
puncture; (D) an endoscopic image capturing the Hot AXIOS stent
within the stomach.

PPC, pancreatic pseudocyst; EUS, endoscopic ultrasonography.

After one week, the patient reappeared for abdominal pain after the reduction of abdominal pain. Repeat CT
scans indicated a gradual reduction in the size of the pancreatic body and tail cysts, but the head cyst
showed progressive enlargement to 98 x 73 mm. Moreover, both endoscopic ultrasound (EUS) and MRI
revealed that the pancreatic head cyst communicated with the pancreatic duct. Consequently, ERP and
ENPD were smoothly performed, as illustrated in Figure 3.
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FIGURE 3: ENPD mimic stent placement by ERP.

ENPD, endoscopic nasopancreatic drainage; ERP, endoscopic retrograde pancreatography.

Five days later, the ENPD drainage duct became obstructed, leading to a high fever in the patient. Based on
the bacterial culture and antimicrobial susceptibility of cyst fluid identifying Klebsiella pneumoniae (Table
1), piperacillin-tazobactam was used as anti-infective therapy, alongside other necessary treatments.
Following the stabilization of the patient's condition, he was discharged from the hospital.

Location Amylase (U/L) Glucose (mmol/L) CA199 (U/ml) CEA (ng/ml) Bacterial culture Operation

Body 71115 4.31 556.4 10.59 Staphylococcus aureus EUS-TMD

Head 45447 3.5 >1000 0.64 Pseudomonas aeruginosa ERP + ENPD

Head - - 809.1 0.9 Klebsiella pneumoniae 5 days after ERP + ENPD

TABLE 1: Biochemical analysis and bacterial culture of cyst fluid.

CEA, carcinoembryonic antigen; CA199, carbohydrate antigen 199; EUS-TMD, endoscopic ultrasound-guided transmural drainage; ERP, endoscopic
retrograde pancreatography; ENPD, endoscopic nasopancreatic drainage.

Eight weeks later, the Hot AXIOS stent positioned in the stomach was removed, and the nasal pancreatic
duct was severed. Subsequently, four months later, the ENPD mimic stent was also removed, as illustrated in
Figure 4.
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FIGURE 4: Endoscopic images at eight weeks after endoscopic
ultrasound-guided transmural drainage (EUS-TMD): (A) the nasal
pancreatic duct and the stent were present in the stomach; (B) the nasal
pancreatic duct was severed; (C) an endoscopic image capturing the
Hot AXIOS stent within the stomach; (D) the Hot AXIOS stent positioned
in the stomach was removed.

After the ENPD mimic stent was removed, the cysts in the head and body of the pancreas disappeared
totally (as illustrated in Figure 5), but then the cyst in the head reappeared again. The abdominal ultrasound
examination suggested that the maximum diameter of the cyst in the head was 4 cm, which is currently 2.1
cm. Moreover, the patient has no uncomfortable symptoms and is still under follow-up.
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FIGURE 5: CT scan after four months post-initial procedure indicated
the total disappearance of the cyst in the head and body of the

pancreas.

Discussion

PPCs commonly arise as a secondary consequence of acute pancreatitis, chronic pancreatitis, pancreatic
injury, or pancreatic surgery. Although pseudocysts typically lack specific symptoms, the most prevalent
manifestations include abdominal pain (76-94%) and nausea and vomiting (50%), with weight loss observed
in 20-51% of cases. Over 50% of instances where acute pancreatitis is accompanied by pseudocysts remain
asymptomatic and tend to resolve naturally without intervention [3]. However, when the cyst attains a
significant size (>6 cm) and induces compression symptoms or complications, active intervention is
warranted.

PPC treatment options, including percutaneous catheter drainage (PCD), surgical drainage (SD), and
endoscopic drainage (ED), favor the latter as the optimal approach in contemporary practice. ED
encompasses transmural drainage (TMD) and transpapillary drainage (TPD), with the choice dependent on
cyst location, connection to the main pancreatic duct, ductal obstruction, and the physician's experience.
TPD involves balloon dilation and stenting under ERP, necessitating communication between the main
pancreatic duct and the pseudocysts. In contrast, TMD can be accomplished across the duodenal or gastric
wall under EUS, requiring pseudocysts to be close to the gastrointestinal wall (<1 cm). Metal stents,
particularly the innovative Hot AXIOS system, are preferred for EUS-TMD in treating PPCs due to their
efficacy and safety, as demonstrated by Li et al. [4]. If a pseudocyst does not heal after a single drainage
procedure, a combination of TPD and TMD may be considered, although the benefits of such a combined
approach remain limited and controversial, as outlined in Table 2. According to a large multi-center and
retrospective study, TPD has no benefit on treatment outcomes in patients undergoing EUS-guided TMD of
PPCs and negatively affects the long-term resolution of PFCs [5]. Additionally, Libera et al. reported that
different endoscopic drainage routes, including TMD, TPD, and CD, did not differ in the efficacy of

PPCs [6], and Hookey et al. suggested a higher recurrence rate when PFCs were drained by combined
transpapillary and transmural techniques compared with transmural alone [7]. On the contrary, other
studies reported a major benefit of TPD on treatment outcomes of patients undergoing TMD. Studies by
Trevino et al. and Shrode et al. reported that TPD would improve the treatment outcomes of TMD in cases
with partial pancreatic ductal disruptions in PFCs [8,9]. Furthermore, recent research by Ni et al. indicated
that transpapillary pancreatic duct stenting seems to improve the efficacy of endoscopic TMD of pancreatic
duct disruption-associated PFCs by reducing the recurrence rate and shortening the length of hospital
stay [10].
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Type

Retrospective

Prospective

Retrospective

Retrospective

Retrospective

Retrospective

Year

2015

2000

2006

2010

2013

2023

Country

Brazil

Belgium

China

Size of
cb
Sample  Population PFC Drainage Recurrence  Median
Type of PFC Technical success rate Complications. benefit
size (n) age, year (mm), route rate follow-up
or not
mean
T™MD
52.7 TMD, 90 TMD, 375 PFC (174 95 TMD, TMD 14.7%, 324 days,
375 TMD 97%, CD 44% NR x
50.9 CD 95 CD PPC) 79 CD CD 13.9% cb
201 days
8 TPD,
30 38.4 91 30 PPC 12 TMD, TPD 75%, TMD 83%, CD 100% 16.20% 4.8% 42 weeks x
5CD
15 TPD, TPD 20%,
116 PFC (94
116 51.2 60 60 TMD, 87.90% 1% TMD 8.3%, 21 months x
PPC)
41CD CD 26.8%
68 PPC, 20
40 CD, CD7.7%,
110 51.7 100.6 abscesses, 22 CD 97.5%, TMD 80% 3.20% 9.9 months v
70 TMD TMD 3.6%
necrosis
36 TPD, Partial PD disruptions: TPD 75%, TMD 100%, CD
113 513 NR 113 PPC 36 TMD, 78.5%. Complete PD disruption: TPD 75%, TMD 26.50% NR 153 months
33CD 72.7%, CD 57%
6 TPD, TPD 16.7%,
57 PPC, 96 TPD 0, TMD
153 47.7 84 15 TMD, TPD 100%, TMD 93.3%, CD 97.2% TMD 6.7%, 12 months v
WON 6.7%, CD 5.6%
36 CD cbo

TABLE 2: Characteristics of studies on endoscopic combined drainage of PPC.

PPC, pancreatic pseudocysts; PFC, pancreatic fluid collections; WON, walled-off necrosis; TPD, transpapillary drainage; TMD, transmural drainage; CD,
combined drainage; PD, pancreatic duct; NR, no record.

However, the above studies on endoscopic combination therapy of pseudocyst are not suitable for giant PPC.
Until now, the management of giant PPCs lacks an established standard due to the rarity of the condition. In
our case, a successful combination of TPD and TMD was performed. A CT scan during the four-month
follow-up post-initial procedure revealed no evidence of fluid re-accumulation. After that, the abdominal
ultrasound examination every half a month suggested that the cyst in the head of the pancreas had
reappeared. Considering the cyst was small and the patient had no discomfort symptoms, it was still in
follow-up. By the time of publication, the patient has been followed up for nine months. Given the
complexity of giant and multiple PPCs, repeated procedures may be necessary to ensure proper drainage and
necessitate close follow-up. This case underscores the efficacy of endoscopic combined drainage in
successfully managing a giant and multiple PPCs.

Conclusions

A giant PPC is a rare yet potentially life-threatening complication of pancreatitis. Achieving an optimal
treatment outcome requires an individualized, multidisciplinary approach, considering factors such as the
number, size, and location of the PPC, its connection with the main pancreatic duct, ductal obstruction,
patient symptoms, and the physician's experience. In our case, the utilization of endoscopic combined
drainage, involving EUS-TMD and ENPD mimic stent placement via ERP, proved effective in decompressing
a giant and multiple PPCs.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Yanling Wei, Fang Liu, Cuihua Qi, Weigang Chen

Acquisition, analysis, or interpretation of data: Yanling Wei, Fang Liu, Cuihua Qi, Hao Liu

2024 Wei et al. Cureus 16(5): €60559. DOI 10.7759/cureus.60559

70f8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Yanling Wei

Critical review of the manuscript for important intellectual content: Yanling Wei, Fang Liu, Cuihua Qi,
Hao Liu, Weigang Chen

Supervision: Weigang Chen

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Fang Liu and Yanling Wei contributed equally to the work and should be considered co-first authors.

References

1. TaniguchiY, Osakabe Y, Terada Y: Atypical extensive pancreatic pseudocyst with hemorrhage in a
hemodialysis patient. Radiol Case Rep. 2020, 15:1415-8. 10.1016/j.radcr.2020.06.018

2. Billari WR, Roche D, DiGennaro JV, Shallcross MJ: Inpatient management and treatment of a giant
pancreatic pseudocyst: a case report. Cureus. 2021, 13:€19990. 10.7759/cureus.19990

3. Tan]JH, Chin W, Shaikh AL, Zheng S: Pancreatic pseudocyst: dilemma of its recent management (review) .
Exp Ther Med. 2021, 21:159. 10.3892/etm.2020.9590

4. LiP,ZhangZ, Wang S, et al.: A Chinese prospective multicenter cohort study evaluating EUS-guided
drainage of pancreatic fluid collections using the Hot AXIOS system. Endosc Ultrasound. 2023, 12:259-65.
10.4103/EUS-D-22-00058

5. YangD, Amin S, Gonzalez S, et al.: Transpapillary drainage has no added benefit on treatment outcomes in
patients undergoing EUS-guided transmural drainage of pancreatic pseudocysts: a large multicenter study.
Gastrointest Endosc. 2016, 83:720-9. 10.1016/j.gie.2015.10.040

6. Libera ED, Siqueira ES, Morais M, Rohr MR, Brant CQ, Ardengh JC, Ferrari AP: Pancreatic pseudocysts
transpapillary and transmural drainage. HPB Surg. 2000, 11:333-8. 10.1155/2000/43853

7. Hookey LC, Debroux S, Delhaye M, Arvanitakis M, Le Moine O, Deviéere J: Endoscopic drainage of
pancreatic-fluid collections in 116 patients: a comparison of etiologies, drainage techniques, and outcomes.
Gastrointest Endosc. 2006, 63:635-43. 10.1016/j.gie.2005.06.028

8. Trevino JM, Tamhane A, Varadarajulu S: Successful stenting in ductal disruption favorably impacts
treatment outcomes in patients undergoing transmural drainage of peripancreatic fluid collections. |
Gastroenterol Hepatol. 2010, 25:526-31. 10.1111/.1440-1746.2009.06109.x

9. Shrode CW, Macdonough P, Gaidhane M, et al.: Multimodality endoscopic treatment of pancreatic duct
disruption with stenting and pseudocyst drainage: how efficacious is it?. Dig Liver Dis. 2013, 45:129-33.
10.1016/j.d1d.2012.08.026

10. NiJ, PengK, YulL, et al.: Transpapillary stenting improves treatment outcomes in patients undergoing

endoscopic transmural drainage of ductal disruption-associated pancreatic fluid collections. Am ]
Gastroenterol. 2023, 118:972-82. 10.14309/ajg.0000000000002083

2024 Wei et al. Cureus 16(5): €60559. DOI 10.7759/cureus.60559 8of8


https://dx.doi.org/10.1016/j.radcr.2020.06.018
https://dx.doi.org/10.1016/j.radcr.2020.06.018
https://dx.doi.org/10.7759/cureus.19990
https://dx.doi.org/10.7759/cureus.19990
https://dx.doi.org/10.3892/etm.2020.9590
https://dx.doi.org/10.3892/etm.2020.9590
https://dx.doi.org/10.4103/EUS-D-22-00058
https://dx.doi.org/10.4103/EUS-D-22-00058
https://dx.doi.org/10.1016/j.gie.2015.10.040
https://dx.doi.org/10.1016/j.gie.2015.10.040
https://dx.doi.org/10.1155/2000/43853
https://dx.doi.org/10.1155/2000/43853
https://dx.doi.org/10.1016/j.gie.2005.06.028
https://dx.doi.org/10.1016/j.gie.2005.06.028
https://dx.doi.org/10.1111/j.1440-1746.2009.06109.x
https://dx.doi.org/10.1111/j.1440-1746.2009.06109.x
https://dx.doi.org/10.1016/j.dld.2012.08.026
https://dx.doi.org/10.1016/j.dld.2012.08.026
https://dx.doi.org/10.14309/ajg.0000000000002083
https://dx.doi.org/10.14309/ajg.0000000000002083

	Endoscopic Combined Drainage of a Giant and Multiple Pancreatic Pseudocysts: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Abdominal CT and MRI, presented in coronal scans, revealed giant and multiple pancreatic pseudocysts distributed across the head, body, and tail of the pancreas. The largest pseudocyst, measuring approximately 122 x 79 mm, was situated in the body of the pancreas and communicated with the tail, as indicated by the red arrow.
	FIGURE 2: Hot AXIOS stenting through endoscopic ultrasound-guided transmural drainage (EUS-TMD) was illustrated in the following images: (A) an EUS image focusing on the body of the PPC; (B) an EUS image highlighting the head of the PPC; (C) an EUS depiction demonstrating the placement of one end of the Hot AXIOS stent into the cyst prior to puncture; (D) an endoscopic image capturing the Hot AXIOS stent within the stomach.
	FIGURE 3: ENPD mimic stent placement by ERP.
	TABLE 1: Biochemical analysis and bacterial culture of cyst fluid.
	FIGURE 4: Endoscopic images at eight weeks after endoscopic ultrasound-guided transmural drainage (EUS-TMD): (A) the nasal pancreatic duct and the stent were present in the stomach; (B) the nasal pancreatic duct was severed; (C) an endoscopic image capturing the Hot AXIOS stent within the stomach; (D) the Hot AXIOS stent positioned in the stomach was removed.
	FIGURE 5: CT scan after four months post-initial procedure indicated the total disappearance of the cyst in the head and body of the pancreas.

	Discussion
	TABLE 2: Characteristics of studies on endoscopic combined drainage of PPC.

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


