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Abstract
BACKGROUND 
Walled-off necrosis (WON), as a local complication of acute necrotizing pancre-
atitis, is difficult to differentiate from pancreatic pseudocysts (PPC). Imaging 
modalities such as computed tomography show a lower accuracy than endoscopic 
ultrasound (EUS) in confirming the diagnosis. EUS-guided cystogastrostomy 
following direct endoscopic necrosectomy has achieved excellent results and has 
been regarded as a preferred alternative to traditional surgery. However, high-
risk bleeding is one of the greatest concerns.

CASE SUMMARY 
Two patients with symptomatic pancreatic fluid collections (PFCs) were admitted 
to our hospital for EUS-guided lumen-apposing metal stent therapy. The female 
patient suffered from intermittent abdominal pain and underwent two periop-
erative CT examinations. The male patient had recurrent pancreatitis and showed 
a growing PFC. The initial diagnosis was a PPC according to contrast-enhanced 
CT. However, the evidence of solid contents on EUS prompted revision of the 
diagnosis to WON. An endoscope was inserted into the cavity, and some necrotic 
debris and multiple hidden vascular structures were observed. Owing to conser-
vative treatment by irrigation with sterile water instead of direct necrosectomy, 
we successfully avoided damaging hidden vessels and reduced the risk of 
intraoperative bleeding.

CONCLUSION 
The application of EUS is helpful for the identification of PFCs. Careful 
intervention should be conducted for WON with multiple vessels to prevent 
bleeding.

Key Words: Walled-off necrosis; Computed tomography; Endoscopic ultrasound; Vessel 
bleeding; Case report
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Core Tip: Walled-off necrosis (WON) is difficult to differentiate from pancreatic 
pseudocysts in clinical practice. Imaging modalities such as computed tomography 
show a lower accuracy than endoscopic ultrasound (EUS) in confirming the diagnosis. 
With the worldwide application of electrocautery lumen-apposing metal stents, direct 
endoscopic necrosectomy has emerged as the most effective approach for treating 
WON. However, bleeding might be induced by direct damage. Here, we present two 
cases of WON in which the diagnosis was revised by intraoperative EUS and high-risk 
bleeding was successfully prevented.

Citation: Xu N, Zhai YQ, Li LS, Chai NL. Multiple hidden vessels in walled-off necrosis with 
high-risk bleeding: Report of two cases. World J Clin Cases 2021; 9(27): 8214-8219
URL: https://www.wjgnet.com/2307-8960/full/v9/i27/8214.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i27.8214

INTRODUCTION
Walled-off necrosis (WON) and pancreatic pseudocysts (PPCs) are local complications 
of acute pancreatitis according to the updated Atlanta classification[1]. WON is 
defined as a partially liquefied collection containing solid luminal content, which 
could be used to differentiate it from PPCs on imaging, with an accuracy of 79.5%-
83.6%[2]. Unfortunately, WON is frequently misdiagnosed as PPCs by radiologists. 
Bleeding is the most common complication of endoscopic drainage. The existence of a 
vessel within an area of WON, which might increase the risk of hemorrhage, has rarely 
been reported in the literature. The presence of multiple vessels multiplies the risk of 
vascular rupture. Herein, we present the cases of two patients who underwent direct 
endoscopic necrosectomy (DEN) with a novel lumen-apposing metal stent (LAMS) 
whose diagnoses were revised by intraoperative endoscopic ultrasound (EUS). In 
these cases, careful intervention prevented traumatic bleeding from multiple vessels.

CASE PRESENTATION
Chief complaints
Case 1: A 34-year-old woman with intermittent abdominal pain over 1 year was 
initially diagnosed with PPCs according to contrast-enhanced CT and admitted to our 
hospital on November 17, 2020.

Case 2: A 32-year-old man with recurrent pancreatitis was diagnosed with a growing 
pancreatic fluid collection (PFC) by CT and admitted to our hospital for further 
treatment on January 6, 2021.

History of present illness
Case 1: Contrast-enhanced abdominal CT showed a heterogeneous fluid collection in 
the peripancreatic area, with an approximate diameter of 11 cm, on October 22, 2019.

Case 2: The patient was initially diagnosed with a PPC at another hospital 4 mo prior 
and transferred to our hospital for EUS-guided LAMS therapy.

History of past illness
Case 1: The patient had a history of acute pancreatitis approximately 1 year prior.

Case 2: Five years prior, the patient suffered from pancreatitis for the first time.

Personal and family history
Cases 1 and 2: The personal and family histories were unremarkable.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i27/8214.htm
https://dx.doi.org/10.12998/wjcc.v9.i27.8214
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Physical examination
Case 1: The patient was suffering from intermittent abdominal pain on admission to 
our hospital. Upon physical examination, her temperature was 36.6 ℃, her respiratory 
rate was 22 breaths per minute, her blood pressure was 124/78 mmHg, and her pulse 
rate was 135 bpm. The other tests did not show obvious abnormal manifestations.

Case 2: The patient had mild abdominal pain. All vital signs were normal.

Laboratory examinations
Case 1: No pancreatitis-related abnormalities were found by blood biochemical 
examination.

Case 2: A significant increase in the carbohydrate antigen 19-9 level was found by 
blood biochemical examination, as well as a slight increase in the carbohydrate antigen 
125 level.

Imaging examinations
Case 1: Contrast-enhanced abdominal CT at our hospital still showed a heterogeneous 
fluid collection, with negligible changes in the dimensions of the lesion (Figure 1A). 
Linear EUS (GF-UCT260, Olympus, Japan), as a routine procedure to localize the blood 
vessels surrounding a cyst and detect the morphological features of a lesion, was first 
performed. Surprisingly, we found some high-density shadows during the procedure 
(Figure 2A), which confirmed the incorrect diagnosis determined on CT. Simultan-
eously, no signs of blood vessels in or around the cyst were observed.

Case 2: The patient was diagnosed with a PPC, with an approximate diameter of 5 cm, 
3 mo prior by abdominal CT and magnetic resonance cholangiopancreatography 
(Figure 1B and C). On December 18, 2020, contrast-enhanced CT showed that the 
dimensions of the lesion had increased to 7.12 cm × 3.99 cm. Linear EUS showed signs 
of high-density shadows inside of the cyst (Figure 2B). No signs of vessels were found.

FINAL DIAGNOSIS
Based on the two patient’s medical histories and EUS examination findings, we 
arranged for them to undergo EUS-guided cystogastrostomy followed by the 
placement of an electrocautery LAMS (16 mm × 26 mm, Micro-Tech Co., Ltd., Nanjing, 
China). Under direct visualization, a large amount of necrotic debris and the presence 
of multiple hidden vessels (Figure 3) were observed. Based on the endoscopy findings, 
the diagnosis of these two patients was revised to WON with the presence of multiple 
hidden vessels.

TREATMENT
After multiple hidden vessels were detected by direct visualization under endoscopy, 
irrigation with sterile water alone was performed. Subsequent monitoring for 
postoperative infection showed that the temperature of both patients remained in the 
normal range. Using rat-tooth forceps, two consecutive DEN sessions were performed 
prudentially.

OUTCOME AND FOLLOW-UP
No active bleeding was found in these two patients during hospitalization. Within 1 
mo, the metal stent was carefully extracted without complications. Two months after 
DEN, these two patients reported no abdominal pain. The last follow-up contrast-
enhanced CT of the abdomen indicated disappearance of the PPCs and no signs of 
recurrence.
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Figure 1 Perioperative images. A: Perioperative computed tomography (CT) angiogram of the female patient; B and C: Perioperative magnetic resonance 
cholangiopancreatography and CT images of the male patient.

Figure 2 Endoscopic ultrasound images of the lesion in each patient. A: The size and high-density shadows (arrow) of the lesion in the female on 
endoscopic ultrasound (EUS); B: The size and high-density shadows (arrow) of the lesion in the male on EUS.

Figure 3 Direct observation of multiple hidden vessels under endoscopy. A: Multiple hidden vessels in the female; B: Multiple hidden vessels in the 
male.

DISCUSSION
PPCs and WON are both local complications of acute pancreatitis with similar 
morphological features on imaging modalities[3]. Abdominal CT is recommended as 
the first-line imaging modality on admission in the absence of contraindications[4]. 
However, in some situations, a definite diagnosis of WON or PPCs is difficult for 
radiologists to achieve due to their similarities[5]. Reviewing the CT scans 
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Figure 4 Retrospective observation of computed tomography images. A: Radiological signs of nonliquid contents and some cord-like shadows (arrow) 
in the female; B: Solid debris (arrow) in the male.

retrospectively, we detected some subtle radiological signs of nonliquid contents and 
some cord-like shadows (Figure 4), which should be recognized by radiologists as well 
as endoscopists.

Although more invasive, EUS has been highlighted for assessing solid debris in 
WON[6]. The application of EUS to evaluate the morphological features of WON, 
including size and contents, has significant therapeutic implications[7]. With evidence 
of solid contents on EUS, the misdiagnosis of PPCs could be revised. Furthermore, 
localizing the blood vessels surrounding a cyst is of great importance to confirm the 
optimal puncture site for EUS-guided drainage. Color Doppler can also be used to 
avoid vascular structures if needed[8].

The management of WON is challenging, and its treatment strategy has shifted 
from surgery to endoscopy. Recently, a novel LAMS has further promoted the 
popularity of this approach. Owing to the formation of a drainage channel between the 
gastrointestinal tract and the PFC, DEN, which has been proven to be a more effective 
and less invasive approach, is commonly used in the treatment of symptomatic WON
[9]. EUS-guided transluminal drainage with an LAMS has a significantly higher rate of 
clinical success than that with a traditional double pigtail plastic stent[10].

However, gastrointestinal bleeding, as the most common complication of LAMS 
therapy, could be induced by direct damage or pseudoaneurysm formation[11]. A case 
of large crossing blood vessels within an area of WON has already been reported[12]. 
A retrospective study of EUS-mediated drainage with an LAMS showed an increased 
incidence of pseudoaneurysm bleeding[13]. Thus, if the presence of multiple hidden 
vessels is identified, conservative treatment by irrigation with sterile water instead of 
direct necrosectomy should be performed, and if an LAMS is present in vivo, 
monitoring for delayed bleeding should be considered.

CONCLUSION
This is the first report of multiple vessels crossing within an area of WON in two cases. 
Due to intraoperative EUS before cystogastrostomy and simple irrigation, we 
successfully avoided damaging hidden vessels and thus reduced the risk of intraop-
erative bleeding.
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