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Abstract
Background  Symptomatic postoperative collections (PCs) frequently complicate surgery with significant morbidity and 
mortality. In contrast with pancreatic inflammatory collections, little is known about endoscopic ultrasound-guided drainage 
of PCs (EUS-PCD). The aim of this study is to evaluate the safety and efficacy of EUS-PCD using lumen-apposing metal 
stent (LAMS) as the first-line drainage approach for PCs of any kind.
Methods  This is a monocentric retrospective study. We retrieved all consecutive symptomatic PCs treated at our center 
between February 2019 and September 2024. All cases were considered suitable for EUS-PCD after multidisciplinary dis-
cussion. Rates of technical success, clinical success, and AEs were calculated.
Results  We retrieved 66 PCs, mainly resulting from pancreatic and lower gastrointestinal tract surgery. The median size of 
collections was 7.6 cm and infection occurred in 54 of the cases. The median time from surgery to drainage was 19 days (IQR 
13–29); in 10 cases, this occurred ≤ 7 days after surgery. 51 drainages were performed from the gastric/duodenal window, 15 
transrectally. LAMS were removed after a median time of 18.5 days (IQR 12–27). After removal, double-pigtail stents were 
placed in 25 PCs and at least one necrosectomy session was performed in 13. Technical success was achieved in 97.0% of 
cases. Clinical success was achieved in 95.2%; in 3 cases, collection recurrence occurred and retreatment with LAMS was 
successful. Overall AEs rate was 9.1%, but only one was severe, requiring surgery. Rates of technical and clinical failure 
and AEs were not affected by surgery type (pancreatic, non-pancreatic), timing of drainage (≤ 7, 7–10, > 10 days), size of 
collections (≤ 4, 4–10, > 10 cm), and access window (transgastric/duodenal/rectal). Necrosectomy performance was the only 
predictor of AEs occurrence (OR 6.9, C.I.: 1.1–46.9, p = 0.048) at univariable analysis.
Conclusion  First-intention EUS-PCD seems to be a safe and effective treatment, regardless of the origin and size of the 
collection and drainage timing.
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Post-operative collections (PCs) can complicate gastrointes-
tinal (GI) and hepato-bilio-pancreatic (HBP) surgery in up 
to 40–50% of patients [1, 2] and, if untreated, symptomatic 
PCs have a mortality rate between 45 and 100% [3]. Because 
surgical reintervention is also burdened with high morbid-
ity and mortality, external (percutaneous) drainage first and 
more recently endoscopic ultrasound (EUS)-guided drain-
age with the insertion of double pigtails stents (DPS) are 
the preferred treatment strategies [3, 4]. EUS-guided access 
has been improved by the introduction of enhanced cautery 
system and delivery of lumen-apposing metal stent (LAMS) 
[5] and since 2015, these devices have been integrated into a 
single system that allows pathway creation and stent release 
in a single step [6]. EUS-guided drainage with LAMS has 
now become a standard option for the treatment of inflam-
matory post-pancreatitis collections given its high clinical 
success as compared to percutaneous drainage and even sur-
gery [7]–[9]. Moreover, given the promising results, reports 
of transgastric drainage with LAMS of other PCs (after bari-
atric, hepatobiliary, colic surgeries) have been reported in 
the literature in recent years [5, 10, 11] as well as data on 
the feasibility of drainage from atypical nongastric accesses 

(transesophageal, transrectal, transjejunal) [12–14]. Figure 1 
illustrates the drainage of an infected hematoma of the liver 
after hepatectomy. However, there are still points to be clari-
fied regarding EUS-guided drainage of PCs (EUS-PCD), 
particularly how the timing of stent placement affects the 
safety profile of the procedure, as it is often considered nec-
essary to delay it until the pathologic collection has formed 
a thick wall (with regard to the risk of leak, perforation, and 
contamination of the peritoneal cavity) and secondly, on the 
risk of early and delayed bleeding, related to erosion of ves-
sels due to the prosthesis and thus on the appropriate timing 
of stent removal [15].

The purpose of this study is to report our experience 
and to evaluate the safety and efficacy of EUS-PCD as a 
first-line drainage approach for all types of PCs.

Fig. 1   a–f Endoscopic ultrasound-guided drainage of a postoperative 
collection (EUS-PCD), an infected liver hematoma, and its subse-
quent management: a CT image of the collection prior to drainage; 
b EUS view during deployment of the luminal apposing metal stent 
(LAMS); the distal flange of the stent is visible within the lumen of 
the collection; c endoscopic view of the proximal flange of the LAMS 
positioned through the gastric wall from which the bleeding mate-
rial (hematoma) is drained; d fluoroscopic view of a gastroscope 

positioned in the proximal flange of the LAMS; contrast is injected 
through the lumen of the stent, showing that only a small pseudo-
cavity remains; e endoscopic view through the lumen of the LAMS 
of the bottom of the pseudo-cavity, which appears cleared; and f after 
removal of the LAMS, a double-pigtail stent was placed between the 
remaining pseudocavity and the gastric lumen to promote granulation 
(fluoroscopic image)
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Materials and methods

Study design

This is a monocentric retrospective study: all consecutive 
patients treated in our center between February 2019 and 
September 2024 for a PC were inserted in a prospectively 
maintained procedure database. Patient demographic, pro-
cedural, and outcome data were collected using electronic 
hospital records. Inclusion criteria were adult patients 
(> 18 years old); symptomatic PC (e.g., signs of infec-
tion, pain, intolerance to oral intake, biliary, or luminal 
obstruction) not previously treated; evidence of a well-
organized collection, clearly demarcated from surrounding 
tissues even in the absence of a thick wall, as previously 
confirmed by high-resolution imaging; and multidiscipli-
nary decision to attempt EUS drainage rather than surgical 
or percutaneous (the proximity of the PCs to the GI tracts 
reachable with EUS was the main considered factor, in 
light of the previous reports supporting this technique and 
its safety). Exclusion criteria were clinical or radiologic 
signs of perforation or peritonitis or clinical instability 
(making the patient unable to undergo the procedure); sig-
nificant alteration in coagulation status that could not be 
corrected; and previous attempts to PC drainage by other 
modalities (percutaneous, surgical). Written informed con-
sent was obtained from each patient before the procedure 
was performed.

EUS‑PCD procedure

Drainage times were classified as early (> 7 to ≤ 28 days 
postoperatively) and late (> 28 days) based on previous 
literature [15, 16] and at our discretion we also introduced 
the “acute” category (≤ 7 days). Preoperative coagulation 
tests (platelet count, PT, and PTT) were obtained for all 
procedures, and ongoing antiplatelet and anticoagulant 
medications were reviewed and managed according to 
guidelines [17, 18]. Patients who were not already on anti-
biotic therapy received a periprocedural antibiotic injec-
tion. All procedures were performed under general anes-
thesia with endotracheal intubation by 2 endoscopists with 
more than 15 years of experience (in ERCP, interventional 
EUS, and radiologic procedures), under endosonographic 
and endoscopic control, using a therapeutic linear array 
echoendoscope (UCT180, Olympus ®, Tokyo, Japan) with 
CO2 insufflation. Additional fluoroscopic control was used 
according to operator preference. The collection was iden-
tified and examined under EUS guidance, to confirm the 
feasibility and safety of the procedure; Doppler mode was 
used to ensure that no vascular structures were interposed 

between the GI wall and the collection. For all procedures, 
an electrocautery catheter system (AXIOS®; Boston 
Scientific®, Natick, Mass, USA) was used to access the 
lumen of the PC and release a LAMS-type stent. The pure 
cut mode (Auto Cut effect 5, 120 W) of the electrosurgical 
unit (ERBE USA, Inc., Marietta, Ga, USA) was set, and 
the stent was placed using the “freehand” and “intrachan-
nel release” techniques. Stent size was chosen individually 
based on size of collection, anatomical site and access 
(proximity to vessels), presence of walls, and solid com-
ponent at EUS evaluation. Drainage fluid was collected for 
diagnostic analysis (bacteriological, biochemical).

Clinical follow‑up, stent removal, and additional 
procedures

After EUS-PCD, patients were closely monitored, and cross-
sectional imaging was performed after 72 h to assess stent 
position and collection morphology. Stent extraction was 
scheduled within 2 or 4 weeks (depending on the type of sur-
gery, size and content of the collection, and access window). 
After LAMS retrieval, DPSs were placed if a pseudo-cavity 
persisted to facilitate the sealing process; in such a case, 
a second endoscopy was scheduled after 3 months, and if 
the stents had not migrated spontaneously yet, they were 
removed or replaced according to the situation. Any addi-
tional endoscopic procedure was scheduled upon request: 
worsening or persistence of symptoms, imaging showing 
migration/occlusion of LAMS, persistence of collection or 
creation of a new collection warranted revision and possibly 
reintervention such as a necrosectomy session or stent clean-
ing, and insertion or replacement of one or more additional 
stents. An imaging evaluation was also scheduled 4 weeks 
after LAMS extraction or when DPSs were withdrawn. 
Further imaging studies, during the period of metal stent 
placement or thereafter, were performed on a case-by-case 
basis according to the clinical course. Patients were followed 
clinically for at least 6 months after LAMS placement or 
unfortunately until death within 6 months. Patients who died 
from non-drainage-related causes during the observation 
period were excluded from the analysis of clinical success 
and late AEs.

Outcome definitions

Technical success was defined as successful placement of 
LAMS in the PC without intercurrent major periprocedural 
adverse events (AEs), confirmed by EUS evaluation or fluor-
oscopy, with outflow of collection content in the GI lumen. 
Clinical success was defined as resolution of symptoms 
with normal diet resumption and disappear of collection 
at cross-sectional imaging after LAMS removal (despite 
DPS in place), without recurrence requiring another LAMS 
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placement or drainage by another approach (e.g., percutane-
ous, surgical) during a follow-up of 180 days. When more 
than one LAMS was placed in the same patient due to the 
presence of multiple (nonrecurrent) collections, they were 
considered separately. Recurrence was defined as a de novo 
clinical and radiologic presentation of collection at the same 
site as the index event within 180 days from resolution. AEs 
related to the EUS-PCD procedure were defined using the 
ASGE (American Society of Gastrointestinal Endoscopy) 
lexicon [19] and graded using the AGREE (adverse events 
in GI endoscopy) classification [20]. An AE was defined as 
“periprocedural” if it occurred during the endoscopic proce-
dure or within 48 h from the endoscopy. All other AEs were 
labeled as “delayed.”

Statistical analysis

The Shapiro–Wilk test was used to evaluate the continu-
ous distribution of variables. Continuous variables were 
expressed as mean ± standard deviation (SD) or median 
with interquartile range (IQR). Categorical variables were 
expressed as numbers and percentages (%). Fisher’s exact 
test was applied to compare categorical data. Factors 
related to outcomes were analyzed using logistic regres-
sion and reported as odd ratios (OR) and 95% confidence 
intervals (95% C.I.); factors with a p-value < 0.20 on uni-
variate analysis were included in the multivariate model. 
Statistical significance was considered for two-sided 

p-values < 0.05. Statistical analysis was performed using 
STATA® version 18.

Results

Study population

We enrolled 64 consecutive patients with a mean age of 
55 years (SD 18.0, range 18–90), 50.0% of whom were 
male. We recorded overall 66 collections (51 in the upper 
and 15 in the lower abdomen) that developed mainly after 
pancreatic (33.3%) and lower GI (31.8%) surgery. Two 
patients presented with synchronous collections. In 30 
patients (46.9%), surgery was performed for oncologic 
purpose. The mean size of collections was 7.6 cm (SD 
2.5) at the time of drainage, 6 collections were ≤ 4 cm and 
4 > 10 cm. Most PCs (84.8%) were mixed (solid–liquid) 
and a hematoma component was present in 12.1%. Infec-
tion complicated the PCs in 81.8%. 34 PCs (51.5%) were 
first diagnosed and treated during the index hospitaliza-
tion, while the others were recognized after discharge and 
patients re-hospitalized for treatment. All included patients 
were followed for at least 6 months. Details about baseline 
characteristics of patients and collections are shown in 
Table 1.

Figure 2 shows the flowchart of the study.

Table 1   Baseline characteristics of patients and collections

no. number, SD standard deviation

Total patient population, no. (%) 64 (100)

Male, no. (%) 32 (50.0)
Age (years), mean (SD) 55 (18.0)
Presence of systemic comorbidities, no. (%) 54 (84.4)
Active solid tumor, no. (%) 30 (46.9)
Active smoking, no. (%) 16 (25.0)

Total collections, no. (%) 66 (100)

Surgery type
 Pancreatic, no. (%) 22 (33.3)
 Upper GI, no. (%) 12 (18.2)
 Lower GI, no. (%) 21 (31.8)
 Hepatobiliary, no. (%) 8 (12.1)
 Other, no. (%) 3 (4.5)

Size (cm), mean (SD) 7.6 (2.5)
 ≤ 4 cm, no. (%) 6 (9.2)
 > 10 cm, no. (%) 4 (6.2)
Presence of infection, no. (%) 54 (81.8)
Fully liquid collections, no. (%) 10 (15.2)
Hematoma component, no. (%) 8 (12.1)
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Procedure data

The median time from index surgery to LAMS placement 
was 19 days (IQR 13–29, range 7–380) and acute drain-
age (≤ 7 days) was performed in 10 (15.2%) collections. 48 
drains (72.7%) were performed from the gastric window, 3 
transduodenally and 15 transrectally. Figure 3 illustrates a 
case of transrectal EUS-PCD for the treatment of a collec-
tion after appendectomy.

The most frequently used LAMS size was 10 × 10 mm 
(50.0%), followed by 8 × 8  mm (21.2%). LAMS were 
removed after a median time of 18.5 days (IQR 12–27, range 
3–65). After LAMS removal, in 25 out of 66 PCs (37.9%), 
a pseudo-cavity persisted and DPS were inserted (2 to 4 
stents, all 7Fr, with a length of 3 to 7 cm). At least one 
necrosectomy session was performed in 13 (19.7%) (from 1 
to 3 sessions). Five patients (underwent distal pancreatec-
tomy) were also treated by insertion of a pancreatic stent by 
ERCP. The overall median duration of endoscopic treatment 
per single PC was of 38 days (IQR 21–99, range 3–252). The 
median number of endoscopic procedures per patient was 2 
(IQR 2–3, range 1–9). Further data on the procedures are 
given in Table 2.

Fig. 2   Flowchart of the study. PC postoperative collection, EUS-PCD 
endoscopic ultrasound-guided drainage of PCs

Fig. 3   a–d Transrectal 
endoscopic ultrasound-guided 
drainage of a postoperative col-
lection (EUS-PCD) following 
appendicectomy: a CT image of 
the collection before drainage; 
b EUS view of the collection 
before drainage; c endoscopic 
view of the proximal flange of 
the luminal apposing metal stent 
(LAMS) positioned through the 
rectal wall; d fluoroscopic view 
of the LAMS after placement 
between the lumen of the PC 
and the lumen of the rectum
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Procedural outcomes

Technical success was achieved in 97.0% (64/66). In two 
cases, it was not possible to achieve a stable position of the 
echoendoscope due to factors related to the anatomy or clini-
cal situation of the patient (gastric stricture in sleeve gastrec-
tomy and rectal lumen occupied by stools in a patient unable 
to prepare) and drainage was not feasible. Both patients were 
referred for radiologic drainage. Two patients, instead, were 
excluded from the assessment of clinical success, despite 
successful drainage and improvement of collection-related 
symptoms, because they deceased due to underlying pathol-
ogy (advanced cancer and infected vascular device) before 
LAMS withdrawal. In drained collections, clinical suc-
cess was achieved in 95.2% (59 out 62). In 3 collections 
(4.8%), a recurrence was observed, respectively, after 23, 
26, and 171 days by removal of the LAMS, all after dis-
tal pancreatectomy. In all 3 cases, PCs were successfully 
re-treated with EUS-PCD. Out of 66 drainage attempts, a 
single (1.5%) AE (grade I) occurred periprocedurally, due 
to stent misdeployment, without the need of defect closure 
and immediate successful repeated attempt of drainage. In 
PCs in which technically successful drainage was achieved, 
delayed AEs were reported in 5 out 62 (8.1%): 2 cases of 
chronic fistula with upstream colon in patients with Douglas 
collections after colorectal surgery (one successfully treated 
with endoscopic closure, grade IIIa, and one requiring sur-
gery, grade IIIb), 2 cases of stent occlusion requiring early 

endoscopic debridement (grade IIIa), and 1 case of small 
(< 4 cm) intra-abdominal abscess (treated conservative with 
antibiotics, grade II).

Factors affecting outcomes

We compared the rates of clinical failure, technical failure, 
and AEs in the following subgroups: PCs arising secondary 
to pancreatic surgery vs. secondary to surgery of other dis-
tricts; timing of drainage (acute, early, late); size of collec-
tions (≤ 4 cm, 4–10 cm, > 10 cm); access window; and size 
of stent used. In no case, a statistically significant result was 
obtained. Regression analysis did not identify factors that 
predicted technical and clinical success or the occurrence 
of early AEs. The only factor that significantly predicted 
delayed AEs was the performance of necrosectomy (OR 6.9 
C.I. 1.1–46.9, p = 0.048) at univariate analysis, but was not 
confirmed at multivariate analysis (p = 0.26). Additional 
details about regression analysis are reported in Supple-
mentary Table.

Discussion

By analogy with inflammatory pancreatic collections, EUS-
PCD for symptomatic collections after pancreatic surgery 
has been in practice for several years, offering an alternative 
to percutaneous drainage [21]. Although data are limited, 
using LAMS as first-line approach instead of DPS is now an 
established practice, given its greater ease (single step) and 
rapid and massive drainage of larger and dense PCs, with a 
similar efficacy and safety profile [7].

EUS-PCD is increasingly popular since it allows drainage 
of potentially all collections in the vicinity of the GI [10], 
but studies including PCs derived from different types of 
surgery are still scarce in the literature and generally report 
high levels of technical (93–100%) and clinical (90–100%) 
success, but highly variable rates of AEs (0–25%) and 
recurrence (0–37%) [3, 5, 15, 16, 22] [23, 24]. With this 
in mind, our results are very encouraging, given not only 
the high technical and clinical success rates (97.0%, 95.2%) 
consistent with previous reports, but especially about the 
safety profile of procedures (overall AEs rate 9.1%, with no 
related death, bleeding or perforation) and the low recur-
rence rate. While most studies have included also some PCs 
that have already undergone failed drainage attempts (likely 
inherently complex to treat and burdened by the increased 
AEs of multiple procedures) [25], our study specifically 
addresses first-intention drainages. Moreover, it may also 
be argued that excluding patients with coagulation disorders, 
we potentially further reduced AE risks, as in the postopera-
tive period this alteration is common. However, although 
supporting evidence is scarce, EUS drainage is currently 

Table 2   Details of procedure

no. number, LAMS lumen-apposing metal stent, IQR interquartile 
range, GI gastrointestinal, DPS double-pigtail stents

Total number of first attempted drainages, no. (%) 66 (100)

Timing of LAMS placement, median (IQR) 19(13–29)
 Acute, no. (%) 10 (15.2)
 Early, no. (%) 41 (62.1)
 Late, no. (%) 15 (22.7)

Window of access
 Transgastric, no. (%) 48 (72.7)
 Transduodenal, no. (%) 3 (4.5)
 Transrectal, no. (%) 15 (22.7)

LAMS size
 10 × 10 mm, no. (%) 33 (50.0)
 10 × 15 mm, no. (%) 9 (13.6)
 10 × 20 mm, no. (%) 1 (1.5)
 8 × 8 mm, no. (%) 14 (21.2)
 6 × 8 mm, no. (%) 9 (13.6)

Timing of LAMS removal, median (IQR) 18.5 (12–27)
DPS placement after LAMS removal, no. (%) 25 (37.9)
Necrosectomy performance, no. (%) 13 (19.7)
Endoscopic treatment duration, median (IQR) 38 (21–99)
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considered high risk for bleeding and in stable patients nor-
malized hemostatic parameters are usually obtained [26], 
while in critically ill patients case-by-case management is 
required, balancing risks and benefits. Another important 
factor of inhomogeneity in previous studies concerns differ-
ence in techniques and stent types: even in the most recent 
studies, single or multistage accesses were used (sometimes 
even with dilatation of the tract) and both DPS and Axios 
were used, both “hot” and “cold” [15, 16, 22]. Our large 
case series stands out by reporting properly the experience 
of using this technique as first intention, with also high level 
of standardization of procedures, materials, and subsequent 
management. This strategy requires rigorous patient selec-
tion, and our results must be interpreted accordingly.

On the other hand, the number of pancreatic PCs included 
in previous studies is also variable, making the picture even 
more inhomogeneous as these collections have tendentially 
slightly lower technical and clinical success rates with 
pooled post-procedural AEs occurrence of 14% and recur-
rence rate of 9% [8]. Thus, it is not surprising that in a large 
cohort of EUS-PCDs, the overall AEs rate is 25% (which 
also includes recurrence cases), where 85% of the included 
subjects had undergone distal pancreatectomy [15]. From the 
point of view of different types of intervention, our cohort 
is more homogeneous, but it should be noted that all clini-
cal failures occurred after distal splenopancreatectomy, and 
although statistical analysis showed no differences on out-
comes in relation to the type of surgery, this finding cannot 
be ignored from a clinical point of view.

Regarding AEs, while the majority were mild or moder-
ate, we report a single severe AE of a chronic fistula between 
a perirectal residual pseudo-cavity and the upstream colon 
after transrectal drainage, which required surgery, and it is 
not even possible to assess if this was due to the drainage 
or natural progression of the collection with spontaneous 
fistulization.

The timespan of drainage is a hotly debated topic. While 
traditional studies suggest delaying drainage to allow for a 
mature wall to reduce complications like perforation [27], 
more recent evidences are debunking this hypothesis for 
both inflammatory and postoperative pancreatic collections 
[28]–[30] and also for other PCs, with even better results 
than delayed drainage [15, 16]. Nevertheless, the very defini-
tion of “early” is controversial, with cut-offs ranging from 14 
to 30 days [29]. Previous studies already included drainage 
performed within the first week [31] and in no case, it had 
an unfavorable relationship with outcomes, which, however, 
might be masked by aggregation in the “early” group. We 
arbitrarily introduced the category of “acute” drainage to 
better stratify the impact of timing, and our results seem 
to confirm that it is not correlated with worse outcomes, 
even in the “acute” setting. On the other hand, treating 
quickly, before the PC becomes pluri-complicated, may 

have a clinical rationale, possibly reducing morbidity and 
treatment time. In all 10 acutely treated PCs in our cohort, 
a superimposed infection and solid material were present. 
4 were consequent to lower GI surgery, none were less than 
4 cm, and as many as 3 were greater than 10 cm. Only one 
required necrosectomy.

The other major concern with EUS-PCD is delayed bleed-
ing due to erosion of contralateral vessels as the collection 
empties [32]. We strongly believe in tailored management 
of stent removal, which should be adapted to baselines char-
acteristics of the contents of collection and evolution after 
drainage and should not anyway exceed 4 weeks. In our 
cohort, the median time of stent embedment was 18.5 days 
with an IQR of 12–27, reflecting the high number of distal 
pancreatic collections treated: in this location, in the event 
that the spleen and its vascular pedicle are preserved by sur-
gery, the LAMS may reach vessels, with risk of erosion [32], 
and therefore is usually removed earlier, within 2 weeks 
instead of 4. In one case, however, the stent remained in 
place for 65 days, fortunately without any AEs occurring; 
this was a collection after distal pancreatic resection with 
splenic preservation in a patient who delayed the removal 
procedure for personal issues.

Regarding the use of coaxial DPS in LAMS, it is not prac-
tice of our center to employ them, as we do not believe they 
improve the safety profile of the procedure as also supported 
by a recent meta-analysis in the context of pancreatic col-
lections [33]. However, DPS could prevent stent obstruction 
by solid debris [34] and in our cohort this occurred in two 
cases, requiring necrosectomy. Coherently, univariate analy-
sis has shown that necrosectomy performance is a predictor 
of delayed AEs (OR 6.9), such as stent occlusion, while on 
multivariate analysis, it did not reach statistical significance 
(p = 0.26). This could be related to both the small number 
of events or it may reflect the complexity of the treated col-
lections themselves, rather than the procedure itself: it is 
quite intuitive that, if we are dealing with more complex 
(necrotic) PCs which are naturally prone to develop AEs, 
more invasive procedures are required.

In 5 patients undergoing distal pancreatic resection, a 
pancreatic duct stent was also used for evidence of fistula: 
in two cases, it was placed before PC was evident (and was 
therefore ineffective in preventing its formation), in two 
other cases during the same session of LAMS placement 
(communication with the pancreatic ductal system was evi-
dent on control opacification of the cavity), and in the last 
case at the same time of LAMS removal, because of evi-
dence of communication with the residual pseudo-cavity, 
where DPS was also placed. As existing data mainly con-
cern duct disconnection syndrome, the literature is unclear 
about the best management in cases of simple communica-
tion between the collection and the pancreatic duct, between 
use of transpapillary stents and permanent indwelling of 
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transmural stents [35]. In our experience, a combined treat-
ment of transpapillary drainage and LAMS achieves good 
results and is mandatory if the PC is due to a pancreatic 
fistula with liquid content and in close communication with 
the pancreatic cross-section rather than in cases of distal 
retrogastric abscess.

We recognize that the study has some important limita-
tions: first, the retrospective and single-center nature that 
causes inherent biases that limit the generalizability of the 
results. Our center has distinct and established clinical prac-
tices, and we have the availability of both technical and clini-
cal multidisciplinary expertise for the appropriate selection 
of patients, which may not be available at everywhere. We 
believe that operators should already have experience in 
Interventional EUS and drainage of both upper and lower 
tracts before undertaking these procedures, as experience 
and higher procedure volume have been shown to be associ-
ated with better results in EUS drainage of pancreatic and 
perirectal collections [36, 37]. However, given the increasing 
use of therapeutic EUS it is likely that the number of cent-
ers with the necessary expertise will soon increase. Second, 
another major limitation is the lack of a comparison group, 
particularly with percutaneous drainage. In this field, only 
the study by Téllez-Ávila et al. performed a direct compari-
son: EUS drainage was found to be equally effective and 
safe, with a trend toward greater clinical success and lower 
total costs [3]. Moreover, in two meta-analyses, percutane-
ous drainage shows similar technical success rates (over 
95%) but lower clinical success rates (77–80%) in treat-
ment of pancreatic PCs, being burdened by recurrences in 
21–26%, with similar rates of AEs occurrence (about 6–8%) 
[38, 39]. And further, for gallbladder drainage EUS-guided 
drainage presents shorter hospital stay, fewer reinterven-
tions, and hospital readmissions [40] as well as does not con-
dition the formation of a chronic external fistula [41]. In our 
cohort, most patients underwent only 2 procedures, where it 
is already known that percutaneous drainage usually requires 
a greater number (2 vs. 4, OR 0.25) [9, 39], thus reducing 
concerns related to anesthesiologic risk and psychologic 
impact. Moreover, the additional procedures (necrosectomy, 
DPS placement) were performed case -by case, never in a 
protocol manner. In addition, it is our practice to perform 
necrosectomy through the prosthetic lumen (using a stand-
ard gastroscope for stents larger than 10 mm) when it is 
clinically indicated to keep the LAMS in place and in this 
regard, we have not recorded any cases of dislodgment or 
other difficulties unlike what is sometimes reported in the 
literature [42]. However, LAMS were removed according to 
the collection site and clinical evolution, without delay due 
to the need to perform necrosectomy, and when removal was 
indicated, DPSs were placed to maintain passage and allow 
obliteration of the residual pseudo-cavity by secondary 
route. DPSs act as a foreign body by promoting granulation 

tissue formation [43] and in our experience this strategy is 
confirmed to be effective, in the absence of persistence of 
chronic iatrogenic fistula as previously reported [5].

Given all the aforementioned limitations, we acknowl-
edge the need to conduct a multicenter, randomized trial 
with direct comparison with percutaneous drainage, which 
will strengthen these results, which reflect clinical practice. 
In the meantime, it is important that these procedures be per-
formed in experienced centers, as to avoid incurring serious 
AEs, it is of paramount importance to have the expertise to 
assess the retrieval (which must be delineated anyway) and 
thus tailor the timing of stent removal, within a maximum of 
4 weeks, and the possible need for further treatment.

In conclusion, the overall picture seems encouraging from 
the point of view of the efficacy and safety for treatment of 
symptomatic upper and lower post-surgical collection (fol-
lowing any type of surgery), by EUS PDC with LAMS as 
first-intention drainage method, even early after surgery. It is 
equally encouraging when considering that the few patients 
in whom clinical failure was reported were successfully re-
treated with the same method.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00464-​025-​11615-6.

Acknowledgements  Many thanks to all the staff of the interventional 
endoscopy unit at Peupliers Private Hospital, especially the anesthesi-
ologists, nurses, and radiology technicians whose cooperation is crucial 
in carrying out these complex procedures.

Funding  None.

Declarations 

Disclosures  Maria Terrin, Francesca D’Errico, Hugo Rotkopf, Thierry 
Tuszynski, Jean-Loup Dumont, Serge Dehry, Hadrien Tranchart, 
Sébastien Gaujoux, Ibrahim Dagher, Olivier Scatton, and Gianfranco 
Donatelli have no conflicts of interest or financial ties to disclose. 
Roberta Maselli has received consulting fees from Fujifilm, ERBE, 
and Boston Scientific; Alessandro Fugazza has received consulting 
fee from Boston Scientific; Alessandro Repici has received consulting 
fees for Fujifilm, Olympus, Medtronic, and Boston Scientific, research 
grant from Boston Scientific and ERBE, and speaker fees from Boston 
Scientific, ERBE, and Alfasigma.

References

	 1.	 Brustia R, Fleres F, Tamby E, Rhaiem R, Piardi T, Kianmanesh 
R, Sommacale D (2020) Postoperative collections after liver sur-
gery: Risk factors and impact on long-term outcomes. J Visc Surg. 
https://​doi.​org/​10.​1016/j.​jvisc​surg.​2019.​09.​005

	 2.	 De Pastena M, Bannone E, Fontana M, Paiella S, Esposito A, 
Casetti L, Landoni L, Tuveri M, Pea A, Casciani F, Zamboni G, 
Frigerio I, Marchegiani G, Butturini G, Malleo G, Salvia R (2024) 
Thirty-day prevalence and clinical impact of fluid collections at 
the resection margin after distal pancreatectomy: Follow-up of a 
multicentric randomized controlled trial. Surgery. https://​doi.​org/​
10.​1016/j.​surg.​2024.​03.​026

https://doi.org/10.1007/s00464-025-11615-6
https://doi.org/10.1016/j.jviscsurg.2019.09.005
https://doi.org/10.1016/j.surg.2024.03.026
https://doi.org/10.1016/j.surg.2024.03.026


Surgical Endoscopy	

	 3.	 Téllez-Ávila F, Carmona-Aguilera GJ, Valdovinos-Andraca F, 
Casasola-Sánchez LE, González-Aguirre A, Casanova-Sánchez 
I, Elizondo-Rivera J, Ramírez-Luna MÁ (2015) Postoperative 
abdominal collections drainage: Percutaneous versus guided by 
endoscopic ultrasound. Dig Endosc. https://​doi.​org/​10.​1111/​den.​
12475

	 4.	 De Simone B, Chouillard E, Ramos AC, Donatelli G, Pintar 
T, Gupta R, Renzi F, Mahawar K, Madhok B, Maccatrozzo S, 
Abu-Zidan FM, Moore EE, Weber DG, Coccolini F, Di Saverio 
S, Kirkpatrick A, Shelat VG, Amico F, Pikoulis E, Ceresoli M, 
Galante JM, Wani I, De’ Angelis N, Hecker A, Sganga G, Tan 
E, Balogh ZJ, Bala M, Coimbra R, Damaskos D, Ansaloni L, 
Sartelli M, Pararas N, Kluger Y, Chahine E, Agnoletti V, Fraga 
G, Biffl WL, Catena F (2022) Operative management of acute 
abdomen after bariatric surgery in the emergency setting: the 
OBA guidelines. World J Emerg Surg. https://​doi.​org/​10.​1186/​
s13017-​022-​00460-w

	 5.	 Donatelli G, Fuks D, Cereatti F, Pourcher G, Perniceni T, Dumont 
JL, Tuszynski T, Vergeau BM, Meduri B, Gayet B (2018) Endo-
scopic transmural management of abdominal fluid collection 
following gastrointestinal, bariatric, and hepato-bilio-pancreatic 
surgery. Surg Endosc. https://​doi.​org/​10.​1007/​s00464-​017-​5922-1

	 6.	 Binda C, Fabbri S, Perini B, Boschetti M, Coluccio C, Giuffrida 
P, Gibiino G, Petraroli C, Fabbri C (2024) Endoscopic ultrasound-
guided drainage of pancreatic fluid collections: not all queries are 
already solved. Medicina (Kaunas). https://​doi.​org/​10.​3390/​medic​
ina60​020333

	 7.	 Capurso G, Rizzo GEM, Coluccio C, Crinò SF, Cucchetti A, Fac-
ciorusso A, Hassan C, Amato A, Auriemma F, Bertani H, Binda 
C, Cipolletta F, Forti E, Fugazza A, Lisotti A, Maida M, Sinagra 
E, Sbrancia M, Spadaccini M, Tacelli M, Vanella G, Anderloni 
A, Fabbri C, Tarantino I, i-EUS working group (2024) The i-EUS 
consensus on the management of pancreatic fluid collections - part 
1. Dig Liver Dis. https://​doi.​org/​10.​1016/j.​dld.​2024.​06.​030

	 8.	 Ramouz A, Shafiei S, Ali-Hasan-Al-Saegh S, Khajeh E, Rio-Tinto 
R, Fakour S, Brandl A, Goncalves G, Berchtold C, Büchler MW, 
Mehrabi A (2022) Systematic review and meta-analysis of endo-
scopic ultrasound drainage for the management of fluid collec-
tions after pancreas surgery. Surg Endosc. https://​doi.​org/​10.​1007/​
s00464-​022-​09137-6

	 9.	 Khizar H, Zhicheng H, Chenyu L, Yanhua W, Jianfeng Y (2023) 
Efficacy and safety of endoscopic drainage versus percutaneous 
drainage for pancreatic fluid collection; a systematic review and 
meta-analysis. Ann Med. https://​doi.​org/​10.​1080/​07853​890.​2023.​
22138​98

	10.	 Trieu JA, Baron TH (2022) The use of endoscopic ultrasound in 
the management of post-surgical and pancreatic fluid collections. 
Best Pract Res Clin Gastroenterol. https://​doi.​org/​10.​1016/j.​bpg.​
2022.​101807

	11.	 D’Errico F, Derhy S, Fazi M, Memeo R, Decembrino F, De Palma 
GD, Donatelli G (2023) EUS-guided endoscopic internal drainage 
with lumen-apposing metal stent for symptomatic hepatic cysts: 
a case series (with video). Endosc Int Open. https://​doi.​org/​10.​
1055/a-​1968-​7596

	12.	 Piraka C, Shah RJ, Fukami N, Chathadi KV, Chen YK (2009) 
EUS-guided transesophageal, transgastric, and transcolonic drain-
age of intra-abdominal fluid collections and abscesses. Gastroin-
test Endosc. https://​doi.​org/​10.​1016/j.​gie.​2009.​04.​049

	13.	 Donatelli G, Cereatti F, Fazi M, Ceci V, Dhumane P (2021) Endo-
scopic ultrasound-guided drainage of intra-abdominal diverticular 
abscess. A case series. J Minim Access Surg. https://​doi.​org/​10.​
4103/​jmas.​JMAS_​184_​20

	14.	 Kumar S, Bhalla S, Datta J, Amin S (2022) Transjejunal drainage 
of an infected postsurgical fluid collection using a 6-mm lumen-
apposing metal stent. VideoGIE. https://​doi.​org/​10.​1016/j.​vgie.​
2022.​05.​002

	15.	 Storm AC, Levy MJ, Kaura K, Abu Dayyeh BK, Cleary SP, 
Kendrick ML, Truty MJ, Vargas EJ, Topazian M, Chan-
drasekhara V (2020) Acute and early EUS-guided transmural 
drainage of symptomatic postoperative fluid collections. Gas-
trointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2019.​11.​045

	16.	 Oh D, Lee H, Song TJ, Hyun Park D, Lee SK, Kim MH, Byung 
Song K, Lee JH, Hwang DW, Kim SC, Lee SS, Lee SS (2022) 
Effectiveness of early endoscopic ultrasound-guided drainage 
for postoperative fluid collection. Surg Endosc. https://​doi.​org/​
10.​1007/​s00464-​020-​08247-3

	17.	 Veitch AM, Vanbiervliet G, Gershlick AH, Boustiere C, Baglin 
TP, Smith LA, Radaelli F, Knight E, Gralnek IM, Hassan C, 
Dumonceau JM (2016) Endoscopy in patients on antiplatelet or 
anticoagulant therapy, including direct oral anticoagulants: Brit-
ish Society of Gastroenterology (BSG) and European Society 
of Gastrointestinal Endoscopy (ESGE) guidelines. Endoscopy. 
https://​doi.​org/​10.​1055/s-​0042-​122686

	18.	 Veitch AM, Radaelli F, Alikhan R, Dumonceau JM, Eaton D, 
Jerrome J, Lester W, Nylander D, Thoufeeq M, Vanbiervliet 
G, Wilkinson JR, Van Hooft JE (2021) Endoscopy in patients 
on antiplatelet or anticoagulant therapy: British society of gas-
troenterology (BSG) and European society of gastrointestinal 
endoscopy (ESGE) guideline update. Gut. https://​doi.​org/​10.​
1136/​gutjnl-​2021-​325184

	19.	 Cotton PB, Eisen GM, Aabakken L, Baron TH, Hutter MM, 
Jacobson BC, Mergener K, Nemcek A Jr, Petersen BT, Petrini 
JL, Pike IM, Rabeneck L, Romagnuolo J, Vargo JJ (2010) A 
lexicon for endoscopic adverse events: report of an ASGE work-
shop. Gastrointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2009.​
10.​027

	20.	 Nass KJ, Zwager LW, van der Vlugt M, Dekker E, Bossuyt PMM, 
Ravindran S, Thomas-Gibson S, Fockens P (2022) Novel classifi-
cation for adverse events in GI endoscopy: the AGREE classifica-
tion. Gastrointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2021.​11.​
038

	21.	 Varadarajulu S, Wilcox CM, Christein JD (2011) EUS-guided 
therapy for management of peripancreatic fluid collections after 
distal pancreatectomy in 20 consecutive patients. Gastrointest 
Endosc. https://​doi.​org/​10.​1016/j.​gie.​2011.​03.​1242

	22.	 Yang J, Kaplan JH, Sethi A, Dawod E, Sharaiha RZ, Chiang A, 
Kowalski T, Nieto J, Law R, Hammad H, Wani S, Wagh MS, 
Yang D, Draganov PV, Messallam A, Cai Q, Kushnir V, Cosgrove 
N, Ahmed AM, Anderloni A, Adler DG, Kumta NA, Nagula S, 
Vleggaar FP, Irani S, Robles-Medranda C, El Chafic AH, Pawa R, 
Brewer O, Sanaei O, Dbouk M, Singh VK, Kumbhari V, Khashab 
MA (2019) Safety and efficacy of the use of lumen-apposing metal 
stents in the management of postoperative fluid collections: a 
large, international, multicenter study. Endoscopy. https://​doi.​
org/​10.​1055/a-​0924-​5591

	23.	 Gupta T, Lemmers A, Tan D, Ibrahim M, Le Moine O, Devière J 
(2012) EUS-guided transmural drainage of postoperative collec-
tions. Gastrointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2012.​07.​
037

	24.	 Mudireddy PR, Sethi A, Siddiqui AA, Adler DG, Nieto J, Khara 
H, Trindade A, Ho S, Benias PC, Draganov PV, Yang D, Mok S, 
Confer B, Diehl DL (2018) EUS-guided drainage of postsurgical 
fluid collections using lumen-apposing metal stents: a multicenter 
study. Gastrointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2017.​08.​
011

	25.	 Saito T, Omoto S, Takenaka M, Tsujimae M, Masuda A, Sato T, 
Hamada T, Ota S, Shiomi H, Takahashi S, Fujisawa T, Nakagawa 
K, Matsubara S, Uemura S, Iwashita T, Yoshida K, Maruta A, 
Okuno M, Iwata K, Hayashi N, Mukai T, Isayama H, Yasuda I, 
Nakai Y, WONDERFUL study group in Japan (2024) Risk fac-
tors for adverse outcomes at various phases of endoscopic ultra-
sound-guided treatment of pancreatic fluid collections: Data from 

https://doi.org/10.1111/den.12475
https://doi.org/10.1111/den.12475
https://doi.org/10.1186/s13017-022-00460-w
https://doi.org/10.1186/s13017-022-00460-w
https://doi.org/10.1007/s00464-017-5922-1
https://doi.org/10.3390/medicina60020333
https://doi.org/10.3390/medicina60020333
https://doi.org/10.1016/j.dld.2024.06.030
https://doi.org/10.1007/s00464-022-09137-6
https://doi.org/10.1007/s00464-022-09137-6
https://doi.org/10.1080/07853890.2023.2213898
https://doi.org/10.1080/07853890.2023.2213898
https://doi.org/10.1016/j.bpg.2022.101807
https://doi.org/10.1016/j.bpg.2022.101807
https://doi.org/10.1055/a-1968-7596
https://doi.org/10.1055/a-1968-7596
https://doi.org/10.1016/j.gie.2009.04.049
https://doi.org/10.4103/jmas.JMAS_184_20
https://doi.org/10.4103/jmas.JMAS_184_20
https://doi.org/10.1016/j.vgie.2022.05.002
https://doi.org/10.1016/j.vgie.2022.05.002
https://doi.org/10.1016/j.gie.2019.11.045
https://doi.org/10.1007/s00464-020-08247-3
https://doi.org/10.1007/s00464-020-08247-3
https://doi.org/10.1055/s-0042-122686
https://doi.org/10.1136/gutjnl-2021-325184
https://doi.org/10.1136/gutjnl-2021-325184
https://doi.org/10.1016/j.gie.2009.10.027
https://doi.org/10.1016/j.gie.2009.10.027
https://doi.org/10.1016/j.gie.2021.11.038
https://doi.org/10.1016/j.gie.2021.11.038
https://doi.org/10.1016/j.gie.2011.03.1242
https://doi.org/10.1055/a-0924-5591
https://doi.org/10.1055/a-0924-5591
https://doi.org/10.1016/j.gie.2012.07.037
https://doi.org/10.1016/j.gie.2012.07.037
https://doi.org/10.1016/j.gie.2017.08.011
https://doi.org/10.1016/j.gie.2017.08.011


	 Surgical Endoscopy

a multi-institutional consortium. Dig Endosc. https://​doi.​org/​10.​
1111/​den.​14683

	26.	 Van Os EC, Kamath PS, Gostout CJ, Heit JA (1999) Gastroen-
terological procedures among patients with disorders of hemosta-
sis: evaluation and management recommendations. Gastrointest 
Endosc. https://​doi.​org/​10.​1016/​s0016-​5107(99)​70079-9

	27.	 Muthusamy VR, Chandrasekhara V, Acosta RD, Bruining DH, 
Chathadi KV, Eloubeidi MA, Faulx AL, Fonkalsrud L, Gurudu 
SR, Khashab MA, Kothari S, Lightdale JR, Pasha SF, Saltzman 
JR, Shaukat A, Wang A, Yang J, Cash BD, DeWitt JM, ASGE 
Standards of Practice Committee (2016) The role of endoscopy in 
the diagnosis and treatment of inflammatory pancreatic fluid col-
lections. Gastrointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2015.​
11.​027

	28.	 Caillol F, Godat S, Turrini O, Zemmour C, Bories E, Pesenti C, 
Ratone JP, Ewald J, Delpero JR, Giovannini M (2019) Fluid col-
lection after partial pancreatectomy: EUS drainage and long-term 
follow-up. Endosc Ultrasound. https://​doi.​org/​10.​4103/​eus.​eus_​
112_​17

	29.	 Mukai T, Nakai Y, Hamada T, Matsubara S, Sasaki T, Ishiwa-
tari H, Hijioka S, Shiomi H, Takenaka M, Iwashita T, Masuda 
A, Saito T, Isayama H, Yasuda I, WONDERFUL Study Group 
in Japan (2024) Early versus delayed EUS-guided drainage for 
postoperative pancreatic fluid collections: a systematic review 
and meta-analysis. Surg Endosc. https://​doi.​org/​10.​1007/​
s00464-​023-​10568-y

	30.	 Ramai D, Enofe I, Deliwala SS, Mozell D, Facciorusso A, Gkol-
fakis P, Mohan BP, Chandan S, Previtera M, Maida M, Anderloni 
A, Adler DG, Ofosu A (2023) Early (<4 weeks) versus standard 
(≥4 weeks) endoscopic drainage of pancreatic walled-off fluid 
collections: a systematic review and meta-analysis. Gastrointest 
Endosc. https://​doi.​org/​10.​1016/j.​gie.​2022.​11.​003

	31.	 Fujimori N, Osoegawa T, Aso A, Itaba S, Minoda Y, Murakami 
M, Matsumoto K, Teramatsu K, Takamatsu Y, Takaoka T, Oono 
T, Ihara E, Yoshizumi T, Ohtsuka T, Nakamura M, Ogawa Y 
(2021) Efficacy of early endoscopic ultrasound-guided translu-
minal drainage for postoperative pancreatic fistula. Can J Gastro-
enterol Hepatol. https://​doi.​org/​10.​1155/​2021/​66917​05

	32.	 Flynn DJ, Belkin E, Rolshud D, Potter BB, Howell D (2019) 
Lumen-apposing metal stent-related splenic artery erosion: diag-
nosis and management. VideoGIE. https://​doi.​org/​10.​1016/j.​vgie.​
2019.​03.​020

	33.	 Giri S, Harindranath S, Afzalpurkar S, Angadi S, Sundaram S 
(2023) Does a coaxial double pigtail stent reduce adverse events 
after lumen apposing metal stent placement for pancreatic fluid 
collections? A systematic review and meta-analysis. Ther Adv 
Gastrointest Endosc. https://​doi.​org/​10.​1177/​26317​74523​11993​
64

	34.	 Vanek P, Falt P, Vitek P, Zoundjiekpon V, Horinkova M, Zaple-
talova J, Lovecek M, Urban O (2023) EUS-guided transluminal 
drainage using lumen-apposing metal stents with or without 
coaxial plastic stents for treatment of walled-off necrotizing pan-
creatitis: a prospective bicentric randomized controlled trial. Gas-
trointest Endosc. https://​doi.​org/​10.​1016/j.​gie.​2022.​12.​026

	35.	 Dorrell R, Pawa S, Pawa R (2021) Endoscopic management of 
pancreatic fluid collections. J Clin Med. https://​doi.​org/​10.​3390/​
jcm10​020284

	36.	 Hamada T, Michihata N, Saito T, Iwashita T, Shiomi H, Tak-
enaka M, Matsui H, Fushimi K, Isayama H, Yasuda I, Yasunaga 
H, Nakai Y, WONDERFUL study group in Japan and collabora-
tors (2023) Inverse association of hospital volume with in-hospital 
mortality rate of patients receiving EUS-guided interventions for 
pancreatic fluid collections. Gastrointest Endosc. https://​doi.​org/​
10.​1016/j.​gie.​2023.​04.​2091

	37.	 Fabbri C, Binda C, Sbrancia M, Dajti E, Coluccio C, Ercolani G, 
Anderloni A, Cucchetti A (2022) Determinants of outcomes of 
transmural EUS-guided gallbladder drainage: systematic review 
with proportion meta-analysis and meta-regression. Surg Endosc. 
https://​doi.​org/​10.​1007/​s00464-​022-​09339-y

	38.	 Mohan BP, Shakhatreh M, Dugyala S, Geedigunta V, Gadalay A, 
Pahal P, Ponnada S, Nagaraj K, Asokkumar R, Adler DG (2019) 
EUS versus percutaneous management of postoperative pancreatic 
fluid collection: a systematic review and meta-analysis. Endosc 
Ultrasound. https://​doi.​org/​10.​4103/​eus.​eus_​18_​19

	39.	 Fogwe DT, AbiMansour JP, Truty MJ, Levy MJ, Storm AC, Law 
RJ, Vargas EJ, Fleming CJ, Andrews JC, Cleary SP, Kendrick ML, 
Martin JA, Bofill-Garcia AM, Dayyeh BKA, Chandrasekhara V 
(2023) Endoscopic ultrasound-guided versus percutaneous drain-
age for the management of post-operative fluid collections after 
distal pancreatectomy. Surg Endosc. https://​doi.​org/​10.​1007/​
s00464-​023-​10188-6

	40.	 van der Merwe SW, van Wanrooij RLJ, Bronswijk M, Everett S, 
Lakhtakia S, Rimbas M, Hucl T, Kunda R, Badaoui A, Law R, 
Arcidiacono PG, Larghi A, Giovannini M, Khashab MA, Bin-
moeller KF, Barthet M, Perez-Miranda M, van Hooft JE (2022) 
Therapeutic endoscopic ultrasound: European society of gastroin-
testinal endoscopy (ESGE) guideline. Endoscopy. https://​doi.​org/​
10.​1055/a-​1717-​1391

	41.	 Tilara A, Gerdes H, Allen P, Jarnagin W, Kingham P, Fong Y, 
DeMatteo R, D’Angelica M, Schattner M (2014) Endoscopic 
ultrasound-guided transmural drainage of postoperative pancre-
atic collections. J Am Coll Surg. https://​doi.​org/​10.​1016/j.​jamco​
llsurg.​2013.​09.​001

	42.	 Shah J (2021) To keep or not to keep the lumen-apposing metal 
stent during endoscopic necrosectomy? Endoscopy. https://​doi.​
org/​10.​1055/a-​1243-​0634

	43.	 Donatelli G, Dumont JL, Cereatti F, Ferretti S, Vergeau BM, 
Tuszynski T, Pourcher G, Tranchart H, Mariani P, Meduri A, 
Catheline JM, Dagher I, Fiocca F, Marmuse JP, Meduri B (2015) 
Treatment of leaks following sleeve gastrectomy by endoscopic 
internal drainage (EID). Obes Surg. https://​doi.​org/​10.​1007/​
s11695-​015-​1675-x

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.

https://doi.org/10.1111/den.14683
https://doi.org/10.1111/den.14683
https://doi.org/10.1016/s0016-5107(99)70079-9
https://doi.org/10.1016/j.gie.2015.11.027
https://doi.org/10.1016/j.gie.2015.11.027
https://doi.org/10.4103/eus.eus_112_17
https://doi.org/10.4103/eus.eus_112_17
https://doi.org/10.1007/s00464-023-10568-y
https://doi.org/10.1007/s00464-023-10568-y
https://doi.org/10.1016/j.gie.2022.11.003
https://doi.org/10.1155/2021/6691705
https://doi.org/10.1016/j.vgie.2019.03.020
https://doi.org/10.1016/j.vgie.2019.03.020
https://doi.org/10.1177/26317745231199364
https://doi.org/10.1177/26317745231199364
https://doi.org/10.1016/j.gie.2022.12.026
https://doi.org/10.3390/jcm10020284
https://doi.org/10.3390/jcm10020284
https://doi.org/10.1016/j.gie.2023.04.2091
https://doi.org/10.1016/j.gie.2023.04.2091
https://doi.org/10.1007/s00464-022-09339-y
https://doi.org/10.4103/eus.eus_18_19
https://doi.org/10.1007/s00464-023-10188-6
https://doi.org/10.1007/s00464-023-10188-6
https://doi.org/10.1055/a-1717-1391
https://doi.org/10.1055/a-1717-1391
https://doi.org/10.1016/j.jamcollsurg.2013.09.001
https://doi.org/10.1016/j.jamcollsurg.2013.09.001
https://doi.org/10.1055/a-1243-0634
https://doi.org/10.1055/a-1243-0634
https://doi.org/10.1007/s11695-015-1675-x
https://doi.org/10.1007/s11695-015-1675-x

	First-intention EUS-guided transluminal drainage with LAMS: an effective and safe method for management of fluid collections after any kind of surgery
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Materials and methods
	Study design
	EUS-PCD procedure
	Clinical follow-up, stent removal, and additional procedures
	Outcome definitions
	Statistical analysis

	Results
	Study population
	Procedure data
	Procedural outcomes
	Factors affecting outcomes

	Discussion
	Acknowledgements 
	References


