
INTRODUCTION

Pancreatic fluid collections (PFCs) can develop secondary 
to fluid leakage or liquefaction of pancreatic necrosis.1 PFCs 
are also seen in association with acute and chronic pancreati-
tis, abdominal trauma, and surgery.2-5 The Atlanta classifica-
tion has been accepted as the current standard classification 
system.6,7 Other factors known to influence PFC creation in-
clude underlying pancreatic ductal damage, the severity of 
acute pancreatitis, and maturation of the collection with re-
spect to the onset of acute pancreatitis.7-11 Abdominal pain, in-
fected collection, gastric outlet or biliary obstruction, fluid le-
akage, fistulization, and enlargement of the PFC are all in-
dications for drainage.7-11 Apart from endoscopic ultrasound 
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(EUS)-guided transluminal endoscopic drainage of PFCs, oth-
er alternative therapies include endoscopic transpapillary dr-
ainage, direct surgical drainage, and percutaneous drainage. 
Both surgical drainage and radiologically-guided percutane-
ous drainage are effective modalities for PFC drainage, but not 
without adverse events (7% to 37%).7,12-15 An indwelling cathe-
ter is required for the percutaneous technique and may lead to 
a new possible nidus for infection as well as a percutaneous 
fistula formation.16-18

Many tertiary care centers have adopted the endoscopic ap-
proach to PFC drainage as the preferred option as endoscopic 
drainage has been reported to have a clinical success rates of 
70% to 87% with complication rates of 11% to 34%.7,19-21 In 
addition, endoscopic drainage of PFC can be accomplished 
with a transmural or transpapillary placement of plastic stents, 
however this option has fallen out of favor in most recent ye-
ars.7,22

Conventional transmural drainage without EUS carries a 
high risk of perforation in the absence of an obvious, visible 
bulge.23,24 While bulging collections provide an easier target 
for the operator, nonbulging PFC are present in 42% to 48%.25,26 
With EUS-guidance, entry into cysts has been shown to be 
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safer.23 EUS has also provided an advantage for drainage of 
pancreatic abscesses and necrosectomy of organized liquefied 
necrotic collections in addition to the above described non-
bulging PFCs.1,7,27,28

METHODS

An extensive English language literature search was con-
ducted on PubMed and Medline to identify the peer reviewed 
original and review articles. Key words included EUS, PFC, 
endoluminal, transluminal, transgastric, transduodenal, drain-
age, stenting, and adverse events. In this article, we present the 
data available reviewed up to February 2013. The references 
of pertinent studies and review articles were manually sear-

ched to identify additional relevant studies. The indication, 
procedural details, technical and clinical success rates, compli-
cations and limitations are discussed. The summary of stud-
ies included in the review is shown in Table 1.19,21,25,29-46 In ad-
dition, our experience with EUS-guided PFC drainage tech-
nique is also described.

APPROPRIATE CANDIDATES

PFC development in acute or chronic pancreatitis dictate 
different indications for drainage.23 Cross-sectional computed 
tomography (CT) or magnetic resonance imaging (MRI) im-
aging prior to drainage is essential in defining the patient’s an-
atomy and determining an appropriate target window for in-

Table 1. Outcomes in Patients Undergoing Endoscopic Ultrasound-Guided Pancreatic Fluid Collection Drainage

EUS-guided drainage Year
No. of 

patients
Success rate,

no (%)
Complication 

rate, %
Complications

Binmoeller et al.19 1995 27 21/27 (77.8) 7.4 Bleeding (n=2)
Giovannini et al.29 2001 35 31/35 (88.6) 2.9 Pneumoperitoneum (n=1)
Azar et al.30 2006 23 21/23 (91.3) 4.3 Pneumoperitoneum (n=1)
Antillon et al.25 2006 33 31/33 (94) 15 Bleeding (n=4), pneumoperitoneum (n=1)
Krüger et al.31 2006 35 33/35 (94.3) 0 None
Kahaleh et al.32 2006 46 43/46 (93.5) 19.6 Bleeding (n=2), stent migration (n=1), superinfection (n=4), 

  pneumoperitoneum (n=2) 
Hookey et al.21 2006 32 29/32 (90.6) 9.4 Pneumoperitoneum (n=2), bleeding (n=1)
Lopes et al.33 2007 51 48/51 (94.1) 3.9 Pneumoperitoneum (n=1), migration (n=1)
Varadarajulu et al.34 2007 21 21/21 (100) 0 None
Barthet et al.35 2008 28 25/28 (89.3) 17.9 Superinfection (n=5)
Varadarajulu et al.36 2008 24 23/24 (95.8) 0 None
Bakker et al.37 2012 10 9/10 (90) 20 Pancreatic fistula (n=1), death from multiorgan failure (n=1)
Seewald et al.38 2012 80 67/80a) (83.8) 26.3 Bleeding (n=12), perforation (n=7), portal air embolism (n=1), 

  ogilvie syndrome (n=1)
Fabbri et al.39 2012 22 17/22 (77.3) 13.6 Superinfection (n=1), superinfection and stent migration 

  (n=1), failed stent removal (n=1)
Itoi et al.40 2012 15 15/15 (100) 6.7 Stent migration (n=1)
Berzosa et al.41 2012 7 7/7 (100) 0 None
Penn et al.42 2012 20 17/20 (85) 15 Superinfection (n=2), pancreatitis (n=1)
Mangiavillano et al.43 2012 21 18/21 (85.7) 4.8 Bleeding (n=1)
Weilert et al.44 2012 18 14/18 (77.8) 5.6 Tract dehiscence (n=1)
Gornals et al.45 2012 9 8/9 (88.9) 11.1 Tension pneumothorax (n=1)
Binmoeller et al.46 2013 14 11/14 (78.6) 21.4 Symptomatic leak (n=1), delayed bleed (n=1), 

  superinfection (n=1)
Total 571 509/571 (89.14) 10.7 Perforation (n=15), bleeding (n=23), superinfection (n=13), 

  stent migration (n=4), portal air embolism (n=1), 
  tension pneumothorax (n=1), failed stent removal (n=1), 
  pancreatitis (n=1), tract dehiscence (n=1), 
  ogilvie syndrome (n=1)

a)Long-term success rate 58/80 (72.5%).
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tervention. It also permits exclusion of a cystic neoplasm in 
patients without a history of acute or chronic pancreatitis.28 
When the fluid collection is not acutely responding to conser-
vative management, drainage is indicated, especially if the pa-
tient has signs of sepsis. In chronic pancreatitis, drainage sh-
ould be performed for symptomatic management including 
pain, gastric outlet obstruction, or biliary compression result-
ing in jaundice.23 Size alone has not yet been described as a 
sole indicator for PFC drainage.47

Nonbulging fluid collections, known portal hypertension/
high pretest probability of bleeding, prior failed traditional 
transmural drainage, or the need to exclude cystic neoplasm 
are all indications to strongly consider EUS-guided drainage 
over other modalities.32,34,47,48 It is important to know if the col-
lection is primarily of liquid contents or if there is a compo-
nent of solid debris. We recommend assessing the main pan-
creatic duct at the time of PFC drainage with endoscopic re-
trograde cholangiopancreatography (ERCP) as patients with 
major main pancreatic duct leaks may require stent place-
ment to bridge the leak.28,49

APPROPRIATE ENDOSCOPISTS

Endoscopic ultrasonography for drainage of PFCs should 
only be performed by physicians trained in both EUS and ER-
CP skill sets. It is also important to note that this procedure 
should only be performed in centers with available pancreati-
cobiliary surgeons and interventional radiologists in the event 
that a complication transpires.

INSTRUMENTATION

Linear array echo-endoscopes with a channel size of at least 
3 mm should be used to allow placement of larger 10 French 
stents.23,32 The GF-UCT 140-180 (Olympus America Inc., 
Center Valley, PA, USA) has a working channel of 3.7 mm and 
the EG 38 UT (Pentax, Tokyo, Japan) has a working channel of 
3.8 mm. A 19 gauge (G) fine needle aspiration needle (Wil-
son-Cook, Winston-Salem, NC, USA) can be used for pseudo-
cyst puncture to enable the insertion of a larger 0.035-in gu-
idewire through the needle for pseudocyst drainage. Dilation 
of the fistula created can be performed using a wire-guided 
balloon or cystenterostome.26

The single step approach led to the development of instru-
ments that utilize a 19 G stainless steel puncture needle (Gr-
osse, Daldorf, Germany) loaded with a modified 7- or 10-Fr 
stent and a Teflon pusher catheter (Wilson-Cook).50,51 A nee-
dle wire device, introduced by Giovannini et al.,52 consists of a 
0.035-in needle wire suitable for cutting current, a 5.5 Fr dila-
tor and an 8.5 Fr stent (length 6 cm) with a pusher preassem-

bled on the same catheter (Giovannini Needle Wire Oasis; 
Cook Endoscopy, Winston-Salem, NC, USA). Those products 
are, however, not currently available in the USA. Use of a novel 
exchange free access device (NAVIX; Xlumena Inc., Mountain 
View, CA, USA) has been described recently by many auth-
ors.44-46 It enables access, tract dilation, and guidewire place-
ment, reducing device exchanges.

PREDRAINAGE EVALUATION

As described above, abdominal CT or MRI (with contrast) 
should be obtained to describe the patient’s anatomy as well 
as to aid in describing the collection’s contents. Additionally, 
imaging helps to describe the relationship of the PFC with 
the surrounding lumen and vascular structures, and to dis-
count any other underlying etiologies of PFC for which treat-
ment may differ.23,47 Given that this is an invasive procedure, 
the patient should have a complete blood count to assess for 
thrombocytopenia as well as a screen for coagulopathy.

PROCEDURE DESCRIPTION

Using EUS, the PFC is first located. Color doppler ultraso-
und is then used to identify regional and surrounding vascu-
lature. An intraluminal site, gastric or duodenal, is identified 
as closest to the PFC, preferably not more than 1 to 2 cm. A 
transesophageal approach has been attempted which was as-
sociated with tension pneumothorax.45 A fistula between the 
pseudocyst and the stomach or duodenum is created by in-
troducing a 19 G needle directly into the PFC (Fig. 1). A sam-
ple of cyst contents is aspirated and submitted for biochemi-
cal analysis, and if infection is suspected, a sample should be 
sent for gram stain and culture. Contrast filling of the pseudo-
cyst can be conducted under direct fluoroscopy to assess and 
document size, boundaries, and determine if communication 
with the pancreatic duct is apparent. Drainage can be achieved 
by using either the needle knife technique or the Seldinger 
technique. In the Seldinger technique, a 0.035-in guide wire is 

Fig. 1. Endoscopic ultrasound view of the needle puncture.
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introduced through the needle and coiled within the pseu-
docyst (Figs. 2, 3). Following the needle insertion, the fistula 
created is dilated with either a 6 or 8 mm balloon over the 
guide wire which is coiled into the pseudocyst (Figs. 4, 5). 
The balloon is exchanged off of the guide wire and one or two 
10-Fr double-pigtail stents or appropriately sized self-expand-
able metal stents are placed (Figs. 6, 7). Optionally, a naso-
cystic drain may be placed to flush the fluid collection.53 An 
alternative to the balloon dilation technique involves using a 
cystenterostome over the guide wire to enlarge the fistula us-
ing cautery.26 If the pancreatic duct is disrupted or a dominant 
stricture is present, the pancreatic duct should be stented.27

Gornals et al.45 reported median procedure time of 22 mi-
nutes (range, 10 to 30) in cases where NAVIX system was 

used, versus 40 minutes (range, 25 to 55) in cases with device 
exchanges. NAVIX device is a multifunction, exchange-free 
system that enables efficient pancreatic pseudocyst proce-
dures due to the following features; 3.5 mm switchblade pro-
vides smooth access across the tissue layers, 8 mm anchor 
balloon secures the catheter position in the pseudocyst, aspi-
ration port provides access for sampling, 10 mm balloon for 
tract dilation and two guidewire placement ports.46

Regarding maintenance period and removal criteria for 
stents, we recommend monthly surveillance with cross sec-
tional imaging of the PFC. Once resolution is confirmed with 
restoration of pancreatic duct integrity, all stents should be 
ideally removed. 

Fig. 2. Fluoroscopic view of guidewire placed through the stom-
ach wall.

Fig. 3. Fluoroscopic view of guidewire within the pancreatic fluid 
collection.

Fig. 4. Fluoroscopic view of balloon dilation of the tract.

Fig. 5. Endoscopic view of balloon dilation of the tract.
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LITERATURE REVIEW

Wiersema54 in 1992 reported the first EUS-guided drainage 
of a PFC using an interventional (large-channel) EUS endo-
scope. Shortly after in 1995, Binmoeller and Soehendra55 re-
ported an overall initial success rate with EUS-guided pseudo-
cyst drainage of 78%. Giovannini et al.29 reported an 88.5% 
success rate (n=35) undergoing the same procedure for either 
pseudocyst drainage or pancreatic abscess drainage. Four of 
the patients in the Giovannini study went on to require surge-
ry.29 A 2006 prospective study from Antillon et al.25 described 
82% of patients undergoing EUS-guided drainage resulting 
in complete pseudocyst resolution, with only two out of thirty-
three subjects experiencing major complications; and only 
one experiencing recurrence over 46 weeks. Krüger et al.31 de-
scribed 36 patients who underwent EUS-guided drainage with 
a single-step needle wire device and 8.5 Fr stents. They found 
a resolution rate of 88% with a 12% recurrence rate over a 
24-month period. PFC resolution was achieved by additional 
endoscopic cyst irrigation in 10 patients (30%); and might be 
related to the use of smaller diameter plastic stents. Hookey et 
al.21 studied 116 patients presenting with fluid collections (acu-
te, pseudocysts, necrosis, and abscess) undergoing EUS-guid-
ed drainage. They employed EUS-guided transmural drain-
age technique in 32 patients, and combination of transpapill-
ary and transmural drainage under EUS guidance in 19/41 
patients. EUS was used in 44% (51/116) of all cases. The 90.6% 
of the EUS-guided transmural drainage cases were successful 
(29/32). The recurrence rate was 12.5% (4/32) with three complic-
ations (9.4%) reported. In this group, 12/32 patients (37.5%) 

had bulging fluid collections.21

A 2007 retrospective study by Lopes et al.33 of 51 patients 
undergoing EUS-guided transmural drainage of PFCs re-
ported a 94% (48/51) success rate. There was a recurrence rate 
of 17.7% over 39 weeks. The placement of two stents decreased 
the complication rate for abscesses, while placement of a na-
socystic drain did not.33

Kahaleh et al.32 reported a prospective study comparing 99 
patients who underwent pseudocyst drainage using either 
conventional transmural drainage or EUS-guided drainage. 
Fifty-three patients who had a visible bulge and no obvious 
portal hypertension, underwent conventional drainage, while 
46 patients underwent EUS-guided drainage. A comparable 
number of patients in each group underwent transpapillary 
stent placement for pancreatic duct disruption or stricture. 
Success rates at 1 month (93% vs. 94%) and 6 months (84% 
vs. 91%) were comparable. Complications occurred in 19% of 
EUS-guided drainage versus 18% of conventional transmural 
drainage, including three of bleeding, eight of infection, three 
of stent migration, and five of pneumoperitoneum. No sig-
nificant differences in efficacy or safety were observed be-
tween the two techniques. The study concluded that the choice 
of technique is likely best predicted by individual patient 
presentation and local expertise, and recommended EUS for 
nonbulging collections and pseudocysts at risk for bleeding 
(i.e., intervening vessels or coagulopathy).32 Barthet et al.35 
published a similar concept using EUS-guided transmural 
drainage performed on 28 patients (56%). The 90% of these 
patients achieved sustained response over a period of 12 
months.35

A study from Varadarajulu et al.36 in 2008 compared the 
success rate between EUS and esophagogastroduodenoscopy 
(EGD) for transmural drainage of pancreatic pseudocysts. In 
this prospective randomized trial, all patients in the EUS 

Fig. 7. Fluoroscopic view of the pigtails placed within the metal 
stent.

Fig. 6. Endoscopic view of deployed metal stent.
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group had successful drainage while only 33% patients (5/15) 
in the conventional EGD group were successful.36 Major pro-
cedure-related bleeding occurred in two patients in the EGD 
group, one of whom died. Given these results, the study’s au-
thors concluded that EUS should be considered as a first-line 
therapy for pseudocyst drainage. However, a higher than av-
erage failure rate in the conventional group was noted when 
compared to a previously published study.26

Puri et al.56 reported the use of EUS-guided pseudocyst dr-
ainage technique involving the combined use of stents and 
nasocystic drainage. The authors prospectively studied 40 pa-
tients for EUS-guided symptomatic pseudocyst drainage, re-
sistant to conservative treatment, and having no bulge seen on 
endoscopy. Successful drainage using EUS was achieved in all 
subjects. One patient required surgical resection of an infect-
ed pseudocyst because of bleeding inside the cyst. All patients 
had the double pigtail stents removed within 10 weeks.56

Zheng and Qin57 examined the efficacy and safety of 21 
EUS-guided transgastric stentings of PFCs resulting specifi-
cally from trauma. They were able to successfully stent 90.5% 
(19/21) of these patients; the other two required surgery for 
pseudocyst drainage. Complications included two each of 
infected pseudocysts and stent obstructions. No PFC recur-
rences were seen over a 29-month period.57

In 2011, Varadarajulu et al.58 analyzed complications from 
EUS-guided PFC drainage in 148 patients. Two patients (1.3%) 
experienced perforation at the site of transmural stenting. 
Both of these occurred with the PFC located in the uncinate 
region of the pancreas; no perforations occurred elsewhere. 
One patient experienced bleeding, one had stent migration, 
while four experienced infections. The authors concluded 
that EUS-guided PFC drainage is a safe and effective proce-
dure and also noted that a majority of the few complications 
seen were managed endoscopically.58

Will et al.59 published on 147 patients presenting with 
pseudocysts, abscesses, and necrosis. Within their follow-up 
period of 19.4 to 20.9 months, they documented success in 
96.9% of patients with pseudocysts, 97.5% of those with pan-
creatic abscesses, and 94.1% of patients with necrosis. The 
group found an overall average recurrence rate of 15.4% be-
tween the three different diagnoses.59

Seewald et al.38 in a long-term follow-up study involving 
80 patients reported 83% initial clinical success rate for tran-
senteric drainage and/or necrosectomy in patients with PFCs. 
The long-term success rate was 72.5% (mean follow-up 21 
months) due to the need for surgery in some patients either 
due to recurrence of fluid collections or failure of endoscopic 
treatment of pancreatic duct abnormalities. The study emph-
asized the need for EUS guidance for transenteric access of 
PFC to decrease the risk of bleeding. Additionally, addressing 

pancreatic duct abnormalities either endoscopically or surgi-
cally can prevent recurrence. Based on the literature review 
and our own clinical experience, we believe that most recurr-
ences are related to the inability to resolve the underlying pa-
ncreatic duct issue, i.e., pancreatic duct leak or stricture. Ei-
ther systematic ERCP for pancreatic duct exploration or im-
aging such as secretine MRI-magnetic resonance cholangio-
pancreatography for all those patients is recommended. 
Unfortunately, to date, there are no large, randomized contr-
olled studies comparing convention transmural and EUS-gu-
ided drainage in similar cohorts.

Use of covered self-expanding metal stents
The type and number of appropriate stents following pan-

creatic pseudocyst drainage also remains equivocal. Most au-
thors have conventionally used large plastic double pigtailed 
stents.20,32 Metal stents provide some theoretical advantages 
when compared to plastic as the radial force provided can 
tamponade bleeding vessels within the wall of the PFC. Addi-
tionally, wider diameter provides better drainage and possi-
bly increases final success and reduced time to resolution. A 
study from Talreja et al.45 reported 18 patients who underwent 
PFC drainage using covered self-expandable metal stents 
(CSEMSs; VIABIL; Conmed, Utica, NY, USA). All but two 
underwent drainage with EUS-guidance. The 95% patients 
(17/18) responded successfully, with 78% of patients achiev-
ing complete resolution of their fluid collection.60 Another 
group has reported their experience with the use of metal st-
ents for PFC drainage and facilitating necrosectomy.61

Fabbri et al.39 reported excellent success rates 17/20 (85%) 
with CSEMS in PFC cases with a mean follow-up of 610 days. 
The study reported stent migration and failure of endoscopic 
stent removal in one case each. Berzosa et al.41 also reported 
excellent success rates with CSEMS in seven patients with 
complete resolution in 9/10 PFCs with no complications.

Penn et al.42 reported used of double pigtail stent within the 
lumen of CSEMS to prevent migration of CSEMS in 20 pa-
tients. Migration of the CSEMS on follow-up endoscopy or 
imaging occurred in three patients; in two of these patients 
the CSEMS migrated from the pseudocyst into the gastric lu-
men, but the inner pigtail of the internal plastic stent rema-
ined within the collapsed pseudocyst cavity, thereby prevent-
ing complete migration. Initial success was achieved in 17/20 
patients, with recurrence of PFC in three patients after stent re-
moval. The authors performed a routine ERCP as a second pro-
cedure which is helpful in management of pancreatic duct 
disruptions but increases the risk of post-ERCP pancreatitis.42

Weilert et al.44 described use of the NAVIX one step access 
device for successful placement of CSEMS in 18 patients. The 
procedure was technically successful without any complica-
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tions in all patients. In one patient, cystgastrostomy dilation 
resulted in dehiscence and was treated with repeat CSEMS 
placement. With this technique, the authors showed successful 
CSEMS placement without tract dilation for initial drainage 
for PFCs with indeterminate adherence to the luminal wall.

Based on the studies’ conclusions, advantages of CSEMS 
include need of only a single stent for drainage, eliminating 
the need of accessing cyst cavity multiple times, decreased risk 
of occlusion, and decreased number of repeat procedures. 
However, stent migration is a potential limitation seen with 
CSEMS as well.39,42

New developments in stents
Recently, a novel stent with dog bone shape has been de-

veloped in an attempt to better appose the PFC wall to the 
stomach wall and possibly improve drainage under EUS gu-
idance. Itoi et al.40 first reported the use of such lumen-appos-
ing stent (AXIOS; Xlumena Inc., Mountain View, CA, USA) 
which is a fully covered, 10-mm diameter, nitinol, braided 
stent with bilateral anchor flanges designed to hold tissue in 
apposition. The AXIOS stents were successful in all cases 
without any complications, with none requiring repeat proce-
dure during the 11.4 months median follow-up time. In one 
case, the stent migrated into the stomach without any conse-
quence, while others were found to be patent at the time of 
removal.

Gornals et al.45 compared AXIOS with plastic double pig-
tail stents and found similar success rates. Authors reported 
higher complication rates and significantly greater number 
of stents used and mean procedure time with pigtail stents 
compared to AXIOS. One patient developed a tension pneu-
mothorax secondary to transesophageal AXIOS placement. 
Due to the large size of the stent and anatomic structures in-
volved, placement of AXIOS through the esophagus might 
be technically limited. The AXIOS stent thus far appears to 
be a remarkable development in the field of endoscopic PFC 
drainage. Lastly, large fully covered metal stents (esophageal 
stents) can offer a safer pathway to drain pancreatic necrosis. 
With further experience and development in stent designs, 
we are likely to see more efficient and easily deployable stents 
in the near future. 

There is a growing body of research and literature report 
EUS-guided transmural PFC drainage as a safe and effective 
approach due to the continual improvement in techniques and 
instrumentation. A recent study by Mangiavillano et al.43 fo-
und single step EUS-guided drainage of PFC technically and 
clinically more successful than a two step technique. Also, the 
reported ease of use, technical success and safety of NAVIX 
device suggest a remarkable breakthrough in the technique.46 
Studies like these are likely to standardize, simplify, and 

streamline EUS-guided drainage of PFC and help in its wide-
spread adoption.

CONCLUSIONS

The application of EUS-guided PFC drainage increased 
dramatically over the last decade. Due to the extensive global 
use of EUS Guided PFC drainage, a growing number of stud-
ies are reporting on the safety and efficacy of evolving techni-
ques. Many of these studies have examined the question of 
whether or not EUS-guidance is beneficial when compared 
to conventional transmural pancreatic pseudocyst drainage. 
Recent studies have also compared different techniques and 
stents. Yet, a large multicenter randomized controlled trial has 
not been reported that compares the two approaches to date. 
EUS-guidance offers clear benefits over conventional drain-
age such as defining the characteristics of a particular PFC, 
ruling out alternative diagnoses such as malignancy, and as-
sessment for intervening vasculature. EUS guidance has also 
shown to be advantageous in accessing nonbulging PFCs, 
PFCs with indeterminate wall adherence or in high-risk clin-
ical scenarios such as coagulopathy, intervening varices, or 
failed conventional transmural drainage. Accessibility to EUS 
guidance and availability of endoscopists trained in the mo-
dality are increasing. Continued advances in accessories such 
as NAVIX one step delivery system, use of CSEMS and AXIOS 
stents, expansion to more tertiary care centers, and further 
training of personnel will continue to make EUS techniques 
safer and more efficacious. Future large sample-sized com-
parative studies are also necessary for continued evaluation 
of these techniques. 
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