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a b s t r a c t 

Background: Prospective evidence on Endoscopic Ultrasound-guided drainage (EUS-FCD) for Post-surgical 

Fluid Collections (PS-FCs) is lacking, and differences from Post-pancreatitis collections (PP-FCs) remain 

undefined. 

Methods: All consecutive patients undergoing EUS-FCD with Lumen Apposing Metal Stents (LAMSs) or 

Double-Pigtail Plastic Stents (DPPSs) between 2020-2024 were included in a prospective registry (PRO- 

TECT, ClinicalTrials.gov NCT04813055), with scheduled follow-up exploring efficacy and safety outcomes. 

Results: At baseline, PS-FCs (N = 41) versus PP-FCs (N = 45) occupied fewer abdominal quadrants (p = 0.04), 

showed reduced necrotic content (none/ ≤30% in 68% vs 42%, p < 0.05), thus less frequently belonging to 

the high-risk Quadrant-Necrosis-Infection classifier (24% vs 49%, p = 0.02). PS-FCs more frequently pre- 

sented infection as the drainage indication (68% vs 29%, p = 0.0 0 03) and were drained earlier than PP-FCs 

(35 [17-69] vs 70 [40-20 0] days, p = 0.0 0 04), more frequently adopting DPPSs rather than LAMSs. Step- 

up (including necrosectomy) was significantly less frequent (20% vs 51%, p = 0.002). Technical (100%) and 

Clinical success (95% vs 93%, p = 0.9) were similar, whilst Adverse Events were lower in the PS-FCs (17% 

vs 40%, p = 0.02), and no recurrence was registered (versus 7.5% in the PP group). 

Conclusions: PS-FCs occur earlier, are more often infected, but display simpler morphology, are more 

suitable for DPPS drainage, and carry a lower risk of step-up, adverse events, and recurrence. 

© 2026 The Authors. Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. This 

is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Post-surgical Fluid Collections (PS-FCs) are common sequelae 

ollowing gastrointestinal and pancreatobiliary surgeries, with an 

ncidence as high as 40% after pancreatic tail resections [ 1–3 ]. 

While up to 90% of PS-FCs resolve spontaneously or with con- 

ervative management [ 1 , 2 , 4 ], large, infected, or symptomatic col-

ections can require active drainage [ 3 , 5 , 6 ]. 

Leveraging experience from Post-pancreatitis Fluid Collections 

PP-FCs) [ 7–9 ], EUS-guided fluid collection drainage (EUS-FCD) 

s emerging as a preferred primary approach for managing 

S-FCs [ 10 , 11 ]. Whether performed with double-pigtail plastic 

tents (DPPSs) or lumen-apposing metal stents (LAMSs), EUS-FCD 

as demonstrated similar outcomes compared to percutaneous 

rainage (P-FCD), with significantly shorter hospital stay, reduced 

iscomfort and lower risk of cutaneous fistulas [ 6 , 7 , 10–12 ]. 

An extensive literature exists on the treatment of PP-FCs, in- 

luding prospective and randomized studies [ 7 , 10 , 11 , 13–15 ]. In

ontrast, literature on the treatment of post-surgical collections 

ainly consists of small, heterogeneous, retrospective cohorts [ 16–

0 ]. Available data preliminary suggest that PS-FCs might develop 

arlier, with predominantly fluid content and limited necrosis, po- 

entially better suited for DPPSs [ 17 , 19 ]. However, no comparison 

etween PS-FCs and PP-FCs is available. 

This study aims at prospectively reporting the outcomes of EUS- 

CD of PS-FCs, as well as comparing the clinical and morphological 

haracteristics and treatment outcomes between PS- and PP-FCDs. 

. Methods 

This was a single-centre prospective cohort study enrolling all 

onsecutive adult patients referred for EUS-FCD, either PS- or PP- 

Cs, at a tertiary referral academic centre between December 2020 

nd February 2024. Patients were enrolled in a Prospective Registry 

f Therapeutic Endoscopic Ultrasound (PROTECT; Clinicaltrials.gov 

d = NCT04813055), and included in this study if having ≥30 days 

f follow-up. See Supplementary Material for ethics, consent, and 

etailed inclusion/exclusion criteria. 

This cohort partially overlaps with a previous publication inves- 

igating predictors of the need for step-up to additional procedures 

fter EUS-FCD [ 21 ]. 

See Supplementary Material for an overview of collected vari- 

bles. 

After the procedure, clinical investigators performed daily clini- 

al evaluations during hospitalization and telephonic follow-up, re- 

iewing the electronic medical records, at least every 60 days after 

ischarge. 

.1. Endoscopic procedures 

See Supplementary Material for details. 

The choice between plastic and metal stent placement was 

ade by the endoscopist according to the collection’s character- 

stics, including size and extent of necrosis content, related to the 

oreseeable risk of endoscopic necrosectomy [ 21 ]. 

When DPPSs were placed (see Fig. 1 ), the procedure involved 

uncture of the collection with a 19-G needle and cannulation 

ith a 0.035-inch, 480 cm guidewire. The tract was created us- 

ng a 10-Fr cystotome (Cook Medical, Bloomington, Indiana, USA or 

ndoflex, Niederrhein, Germany) and subsequently dilated with an 

-mm dilation balloon (Hurricane, Boston Scientific, Marlborough, 

assachusetts, USA). Typically, one or two DPPSs were placed, 

ost often 10-Fr SolusTM Double Pigtail Sof-Flex® Stent (Cook 

edical, Limerick, Ireland). 

When a LAMS was chosen (see Fig. 2 ), it was placed using 

 free-hand technique with an electrocautery-enhanced system 
494
Hot AXIOSTM Stent, Boston Scientific, Marlborough, Massachusetts, 

SA), usually between 10 and 20 mm in diameter, most commonly 

5 mm. In most cases, a single 10-Fr DPPS was placed coaxially 

ith the LAMS [ 22 ]. 

.2. Post-procedural care 

In case of no or improved symptoms and reassuring biochem- 

stry, the patient was discharged as early as postoperative day 1 

nd a subsequent follow-up CT scan was planned within 3 to 4 

eeks [ 23 ] to evaluate morphological response. In case of LAMS, 

his was propaedeutic to elective LAMS removal (in case of mor- 

hological resolution) or direct endoscopic necrosectomy (DEN). 

onversely, active removal of DPPS is not routinely performed in 

ur centre. 

In case of new, worsening, or non-improving symptoms after 

ndex drainage, the first DEN session or additional step-up was 

sually performed as early as 72 h post-procedure and repeated 

n demand according to clinical and radiological follow-up. 

.3. Aims 

The primary aims of this study were 1) to prospectively report 

he clinical and morphological presentation and treatment out- 

omes of PS-FCs treated by EUS-FCD and 2) to compare PS-FCs to 

P-FCs treated during the same time frame in the same institution. 

See Supplementary Material for secondary aims. 

.4. Definitions 

Based on available literature, [ 21 , 24–26 ] each collection was 

rospectively classified according to: 

• Diameter, both as continuous variable and categorical variable 

with a cut-off of 10 cm; 

• Amount of necrosis: < 30%, 30-60%, ≥60%; 

• the recently proposed [ 27 ] and validated [ 21 , 28 ] Quad-

rant/Necrosis/Infection (QNI) classification. 

CT scans were taken as the gold standard for collection diame- 

er. Conversely, EUS assessment was used as the standard for the 

ecrotic extent, based on previous data exploring formally both 

nter-observer and inter-modality agreement, and demonstrating 

xcellent inter-EUS reproducibility and superior accuracy of EUS 

ver CT, as detailed elsewhere [ 21 ] [ 21 ] 

A collection was considered to be infected when the patient 

resented with positive blood culture within two days from the 

rst drainage or Systemic Inflammatory Response Syndrome (SIRS) 

lus a positive collection culture [ 29 ]. 

Superinfection was defined as the onset of infection after EUS- 

CD in a patient with sterile collection at the moment of EUS-FCD. 

.5. Outcomes 

Technical success was defined as successful DPPS or LAMS 

lacement. 

Drainage success was defined as: 

- Clinical Success: symptoms resolution with at least a 50% de- 

crease in size of the collection within 1 month at follow-up 

imaging [ 30 ] 

- Morphological success: complete disappearance of the collec- 

tion or reduction to a size < 2 cm within 1 month at follow- 

up imaging [ 31 ]. 

Adverse Events (AEs) were classified according to the American 

ociety of Gastrointestinal Endoscopy (ASGE) lexicon [ 32 ]. 
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Fig. 1. Post-Surgical Collections: a) CT scan of a collection following pancreatoduodenectomy; b) EUS showed a small fluid collection surrounding the pancreatico- 

jejunostomy; EUS showed an homogenously fluid appearance, with no necrotic components; c) the collection was punctured with a 19G needle, for microbiological sampling; 

d) a guidewire was introduced through the needle, thereafter guiding a 10Fr cystotome tract creation; after the cystotome is inside the collection, a second guidewire was 

advanced; e) tract dilation with a 8 mm balloon; f) placement of two 10Fr double-pigtail plastic stents in the two directions of this bilobar collection. 
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“Step-up” was defined as any further intervention after the first 

rainage aimed at improving clinical success or solving an adverse 

vent, including DEN, percutaneous drainage (P-FCD) or surgery 

 21 ]. 

Recurrence was defined as the new appearance of a collection 

n the same location after former clinical success, requiring a rein- 

ervention during follow-up. 

Additional registered outcomes were: need for intensive care 

nit (ICU) stay, enteral or parenteral nutritional, post-procedural 

ospital stay, survival. 
(

495
.6. Statistical analysis 

See Supplementary Material for detailed statistical plan. 

. Results 

.1. Baseline characteristics 

During the study period, 86 patients underwent EUS-FCD: 45 

52.3%) had PP-FCs, and 41 (47.7%) had PS-FCs. Post-pancreatitis 
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Fig. 2. Post-Pancreatitis Collections: a) CT scan of a Walled Off Necrosis following necrotizing acute pancreatitis; b) EUS showed a large fluid collection, where the fluid part 

occupied a small volume, whereas the majority of the collection was occupied by hyperechoic necrosis ( > 60%); c) an electrocautery-enhanced Lumen Apposing Metal Stent 

(LAMS) was advanced free-hand; d) flow of purulent and necrotic material at release of the gastric flange, followed by placement of a coaxial double pigtail plastic stent 

to prevent LAMS obstruction; e) direct endoscopic necrosectomy (DEN) was required due to non-improving symptoms; j) final CT scan showing resolution of the collection 

after DEN and LAMS removal. 
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ollections were classified as WON in 24 cases (53.3%) and 

seudocysts in 21 cases (47.7%). The only statistically signif- 

cant baseline difference between PS and PP patients was a 

igher median Charlson Comorbidity Index in the PS-FCD group 

see Table 1 ). 

.2. Surgical background 

A more detailed description of the surgeries and histopathology 

s provided in Supplementary Table 1. Most PS-FCs developed after 
496
ancreatic resections (n = 29, 70.7%), particularly distal pancreatec- 

omies (n = 22, 55.3%). Eight (27.6%) were directly related to a clin- 

cally relevant postoperative pancreatic fistula (CR-POPF) accord- 

ng to International Study Group of Pancreatic Surgery criteria [ 33 ], 

hereas the remaining were classified as organ-space surgical site 

nfections having occurred after removal of surgical drains. Over- 

ll, 25 (61%) surgeries were performed via laparotomy, 15 (36.6%) 

ia laparoscopy. No difference in clinical and morphological pre- 

entation was found between collections following pancreatic ver- 

us non-pancreatic surgeries (Supplementary Table 2). 
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Table 1 

Baseline Characteristics of patients and fluid collections. 

Variable Post-surgical n = 41 Post-pancreatitis n = 45 p-value 

Patients 

Age, years, median [IQR] 65 [55-75] 63 [56-71] 0.5 

Male sex, n (%) 22 (53.7) 26 (57.8) 0.7 

BMI, median [IQR] 23.4 [21.8-25.5] 25.1 [23.0-27.7] 0.07 

ASA Score, n (%) 0.3 

1 2 (4.9) 3 (6.7) 

2 17 (41.5) 26 (57.8) 

3 21 (51.2) 13 (28.9) 

4 1 (2.4) 2 (4.4) 

5 0 (0) 1 (2.2) 

Charlson Comorbidity Index, median [IQR] 4 [2-5] 2 [1-4] 0.002 

Indication, n (%)& 

Infection 28 (68.3) 13 (28.9) 0.0003 

Symptoms (abdominal pain; GOO) 15 (36.6) 28 (62.2) 0.02 

Vascular Compression 0 (0) 9 (20) 0.003 

Biliary Obstruction 0 (0) 2 (4.4) 0.2 

Collections 

Maximum diameter, mm, median [IQR] 80 [65.8-100] 87.5 [71-120] 0.2 

Diameter ≥10 cm, n (%) 16 (39) 18 (40.9) 0.9 

Number of Abdominal Quadrants involved, median [IQR] 1 [1-2] 2 [1-2] 0.04 

1 (%) 22 (53.7) 16 (35.6) 

2 (%) 16 (39) 20 (44.4) 

3 (%) 3 (7.3) 5 (11.1) 

4 (%) 0 (0) 4 (8.9) 

Necrosis content (evaluated by EUS), n (%) 0.048 

Absent or < 30% 28 (68.3) 19 (42.2) 

30-60% 8 (19.5) 14 (31.1) 

≥60% 5 (12.2) 12 (26.7) 

High Risk Group, QNI Score $ (evaluated by EUS), n (%) 10 (24.4) 22 (48.9) 0.02 

Previous drainage attempts, n (%) 7 (17.1) 4 (8.9) 0.3 

ASA: American Society of Anesthesiologists; BMI: Body Mass Index; EUS: Endoscopic Ultrasound; GOO: Gastric Outlet Ob- 

struction; IQR: Interquartile Range; QNI: Quadrant-Necrosis-Infection 
$ according to Baroud S et al. Gastrointestinal Endoscopy 2023. 
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.3. Comparison between post-surgical and post-pancreatitis 

ollections 

In PS-FCs, the indication for drainage (see Table 1 ) was more 

requently related to the presence of infection (68.3% versus 28.9%, 

 = 0.0 0 03), whereas in PP-FCs, it was more often due to symptoms

ssociated with local compression, such as gastric outlet obstruc- 

ion or abdominal pain or vascular involvement. 

PS-FCs generally required drainage earlier than PP-FCs (35 [17- 

9] versus 70 [40-200] days, p = 0.004) 

.4. Morphological differences 

No significant differences were observed in the median max- 

mum diameter. However, PS-FCs involved significantly fewer ab- 

ominal quadrants (see Table 1 ) and more frequently exhibited 

ower ( < 30%) or absent necrotic component on EUS evaluation 

ompared to PP-FCs (68.3% versus 42.2%, p = 0.048). Consequently, 

atients in the PS group were less frequently classified as High- 

isk according to the QNI classification compared to those in the 

P group (24.4% versus 48.9%, p = 0.02). 

More detailed differences between PS-FCs, Pseudocysts and 

ONs are detailed in Fig. 3 . Post-surgical collections were morpho- 

ogically more similar to Pseudocysts than WONs, except for the 

ndication for drainage being more frequently infection rather than 

ocal complications. Post-surgical collections significantly differed 

rom WONs in terms of number of involved quadrants, necrotic ex- 

ent and QNI classification. 

.5. Procedural differences 

All patients in the PP group underwent transgastric drainage, 

hilst 85.4%, 3.4% and 12.2% of PS-FCs underwent transgas- 
497
ric, transduodenal or transrectal drainage, respectively. No spe- 

ific access-related complication was found in the transduode- 

al/transrectal route. 

PS-FCs were more often treated using DPPSs rather than LAMSs 

73.2% versus 44.4%, p = 0.007), thus requiring a longer median 

rocedure time (47 [35-57] versus 40 [25-47] minutes, p = 0.02). 

Outcomes according to DPPS versus LAMS treatment are shown 

n Supplementary Table 3. 

.6. Treatment outcomes 

The flow of individual cases is summarized in Fig. 4 using a 

ankey diagram. 

Technical (100% vs 100%), clinical (95.1% vs 93.3%, p = 0.9), 

nd morphological success (94.9% vs 88.9%, p = 0.3) were compa- 

able between the two groups ( Table 2 ). The five patients who did 

ot achieve clinical success with EUS-FCD underwent a step-up (PS 

roup = 1 P-FCD and 1 Surgery; PP group = 1 P-FCD and 2 Surg-

ries) but still did not achieve clinical or morphological success. 

The need for any step-up therapy was significantly lower in the 

S group compared to the PP group (19.5% versus 51.1%, p = 0.002, 

R = 0.38 [0.2-0.76]). 

In the PS group step-up interventions were required in eight 

atients (versus 23 in the PP group): five patients experienced 

ersistent or unimproved infection symptoms, and were therefore 

anaged through DEN (n = 4, one patient also requiring a second 

US-FCD with LAMS after migration of previous DPPS) or P-FCD 

n = 1); one patient experienced post-procedural bleeding that led 

o the formation of a haematoma, which was treated with angio- 

mbolization and P-FCD; in one case, at follow-up CT scan, a re- 

uction in the size of the collection was observed, but an addi- 

ional EUS-FCD was performed to evacuate hemorrhagic material 

ithin the collection; lastly, a surgical necrosectomy with anas- 
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Fig. 3. Morphological differences between Post-surgical Collections, Pseudocysts and Walled-off Necrosis: a) Post-surgical collections (PS-FCs) presented more frequently 

infection as the presenting symptom, compared to the higher prevalence of local complications in the Post-Pancreatitis group (PP-FCs), especially Pseudocysts which were 

more frequently sterile. b) PS-FCs were more similar to Pseudocysts in being more frequently confined to one or two single abdominal quadrants, compared to Walled- 

Off Necrosis (WONs). c) Necrotic extent of PS-FCs was more similar to that of Pseudocysts showing more frequently absent or < 30% necrotic extent, compared to WONs 

harboring more frequently > 60% necrotic extent. d) as a result of the Quadrant, Necrosis and Infection (QNI) parameters, the PS-FCs belonged more frequently to the low-risk 

group of the QNI classification, similarly to Pseudocysts but differently from WONs. 

498
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Fig. 4. Clinical Outcomes of Post-Surgical versus Post-Pancreatitis Collections: Sankey Diagram showing the differences between Post-Surgical (PS) versus Post-Pancreatitis 

(PP) Fluid Collections (FCs) through the flow of single patients (numbers indicate the number of cases; see Table 2 for proportions). Step-up to additional procedures was 

less frequent in the PS versus PP group (19.5% versus 51.1%, p = 0.002). At the end of the step-up approach, treatment outcomes were similar in terms of Clinical Success, but 

no recurrence were detected in the PS groups. 

Table 2 

Periprocedural Outcomes. 

Variable Post-surgical n = 41 Post-pancreatitis n = 45 p-value RR (95% CI) or HR (95% CI) 

Drainage Delay, days [IQR] 35 [17-69] 70 [40-200] 0.0004 

Treatment, n (%) 0.007 0.48 (0.27-0.45) 

DPPS 30 (73.2) 20 (44.4) 

LAMS 11 (26.8) 25 (55.6) 

Drainage route 0.03 

Transgastric 35 (85.4) 45 (100) 

Transrectal 5 (12.2) 0 (0) 

Transduodenal 1 (2.4) 0 (0) 

Procedure time, min [IQR] 47 [35-57] 40 [25-47] 0.02 

Technical Success , n (%) 41 (100) 45 (100) 1 1 (1-1) 

Clinical Success , n (%) 39 (95.1) 42 (93.3) 0.7 1.01 (0.9-1.13) 

Morphological Success & , n (%) 37/39 (94.9) 40 (88.9) 0.3 1.07 (0.94-1.21) 

Adverse Events , n (%) 7 (17.1) 18 (40) 0.02 0.43 (0.2-0.92) 

ASGE Lexicon 0.1 

Mild 1 (2.4) 6 (13.3) 

Moderate 5 (12.2) 5 (11.1) 

Severe 1 (2.4) 7 (15.5) 

Need for any step-up 8 (19.5) 23 (51.1) 0.002 0.38 (0.2-0.76) 

Necrosectomy 4 (9.8) 19 (42.2) 0.0007 0.23 (0.09-0.62) 

Non-necrosectomy 4 (9.8) 

9 (22.2) 

0.2 0.49 (0.16-1.46) 

Need for nutritional support, n (%) 8 (19.5) 7 (15.5) 0.7 1.25 (0.5-3.15) 

Need for ICU stay, n (%) 0 (0) 5 (11.1) 0.03 0.10 (0.006–1.75) 

Hospital stay, days [IQR] 4 [3-8] 11 [2-23] 0.03 

Active stent removal, n (%) 14 (34.1) 25 (55.6) 0.1 

Median Follow-up, days [IQR] 284 [155-603] 429 [122-597] 0.9 

Recurrences $ 0/37 (0) 3/40 (7.5) 0.09 0.15 (0.008-2.89) 

Estimated Overall survival, days, mean [95% CI] 870 [758-982] 1073 [993-1153] NS 0.46 (0.09-2.3) 

ASGE: American Society for Gastrointestinal Endoscopy; CI: Confidence Interval; DPPS: Double Pigtail Plastic Stent; ICU: Intensive Care Unit; IQR: 

Interquartile Range; LAMS: Lumen-Apposing Metal Stent. 
& among patients with available imaging 
$ among patients with clinical success and available radiological follow-up 

t

a

f

p  

0

i

T

d

i

e

omotic reconstruction was performed after detecting a colo-colic 

nastomosis fistula during EUS-FCD drainage. Step-up procedures 

or the PP group are detailed in Fig. 4 . 

The AEs rate was significantly lower in the PS group com- 

ared to the PP group (17.1% vs 40%, p = 0.02, RR = 0.43 [0.2-

.92]), with a non-significant trend towards milder severity accord- 
499
ng to the ASGE Lexicon. All AEs are detailed in Supplementary 

able 4. 

The most frequent AE in both groups was post-procedural fever 

ue to superinfection of the collection, occurring in 9.8% patients 

n the PS group and 31.1% patients in the PP group. None of these 

pisodes was severe in the PS group. 
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The second most frequent AE was bleeding, observed in three 

ases (7.3 %) in the PS group (two treated by interventional radi- 

logy and one requiring a new EUS-FCD to evacuate hemorrhagic 

aterial) and 2 cases (4.4%) in the PP group. 

No significant difference in the need for nutritional support was 

etected between the groups (p = 0.7). However, five patients in the 

P group required ICU stay, compared to none in the PS group 

11.1% versus 0%, p = 0.03), related to the pre-existent underlying 

ancreatitis severity and collection-related sepsis. The median hos- 

ital stay was significantly longer in the PP group (11 [2-23] vs 4 

3-8] days, p = 0.03). 

In all patients with PS-FCs drained using LAMS, active stent re- 

oval was performed after a median of 40 days. In the PP group, 

wo episodes of spontaneous stent migration were recorded, while 

n one case the stent was removed during surgical necrosectomy. 

During a similar follow-up period (PS: 284 [155-603] days ver- 

us PP: 429 [122-597] days, p = 0.9), there was a non-significant 

rend towards lower rate of recurrences in the PS group (0% versus 

.5%, p = 0.09, RR = 0.15 [0.008-2.89]). These cases were effectively 

anaged endoscopically with new EUS-FCD (n = 2) or surgically 

n = 1). 

The mean OS was similar between the two groups. 

.7. Subanalyses according to the type of surgery 

Clinical presentation and therapeutic outcomes stratified ac- 

ording to the type of surgery are reported in Supplementary Ta- 

le 5 and compared to those of Pseudocysts and WONs. When 

onsidering only FCs following pancreatic surgery (N = 26) results 

ere consistent with the general cohort. At baseline, FCs occupied 

ewer abdominal quadrants and displayed lower necrotic content 

ompared to WONs. Morphologically they had more similarities 

ith Pseudocysts, but clinical presentation was different (infection 

ather than local complications) and earlier. Similarly to pseudo- 

ysts, PS-FCS were more often treated by DPPS, with lower inci- 

ence of AEs, need for step-up and recurrence compared to WONs 

.8. Prognostication of the Post-Surgical group, including validation 

f the QNI classification 

PS-FCs patients belonging to the high-risk QNI group had a 

igher chance of being treated with LAMS versus DPPS (OR = 15.8 

2.8-87.3]) and more frequently required step-up to additional pro- 

edures (OR = 9.3 [1.7-52.1]) see Supplementary Table 6), without 

ny other difference in terms of clinical success, ICU stay, hospital 

tay or survival. 

At multivariate analysis of need of any step-up, a necrotic ex- 

ent of ≥60% was the only independent predictor (OR = 32 [2.8- 

61.8], see Supplementary Table 7). 

. Discussion 

PS-FCs can frequently complicate abdominal surgeries, some- 

imes causing abdominal pain, fever, or sepsis [ 34–37 ]. Given the 

ifficult penetration of antibiotics within encapsulated collections, 

ffective treatment usually relies on active drainage. EUS-FCD has 

ecome an established strategy for treating symptomatic or in- 

ected PFCs [ 9–11 , 38 ]. Technical and Clinical success of EUS-guided 

rainage are consistently around 90%, with acceptable safety pro- 

le and low recurrence rate [ 12 , 35 , 39 , 40 ]. Although percutaneous

rainage has been traditionally considered first-line, EUS-FCD of- 

ers several advantages, including avoidance of external drains and 

heir discomfort, and reduced risk of chronic fistulas [ 41 ]. Recent 

omparative data shows a trend towards reduced hospital stay and 

ewer interventions with EUS-FCD compared to P-FCD [ 6 , 12 , 42 ]. 
500
While a large body of evidence exists regarding collections 

ollowing acute pancreatitis, data on post-surgical collections re- 

ain limited and, crucially, only retrospective. Moreover, there has 

een no attempt to compare the two collection aetiologies, to ex- 

lore potential implications for clinical practice, including treat- 

ent modalities. 

In this prospective series of all consecutive non-selective collec- 

ions treated by EUS-FCD, most post-surgical collections developed 

ollowing pancreatic resections (70.7%), particularly distal pancrea- 

ectomy, consistent with available literature reporting an incidence 

f 25-45% in this surgical scenario, [ 34–37 ] followed by hepatobil- 

ary, colonic and urologic surgeries. 

When comparing PS- and PP-FCs at baseline, the postsurgical 

roup showed higher median Charlson Comorbidity Index, likely 

eflecting the higher prevalence of oncologic patients in this co- 

ort. Moreover, by the prospective assessment of preprocedural 

maging and intraprocedural EUS evaluation [ 21 ], this study clearly 

utlined a less complex morphology of post-surgical versus post- 

ancreatitis collections, as the former mostly involved one abdomi- 

al quadrant, and displayed an absent or low ( < 30%) necrotic com- 

onent. 

Whilst post-pancreatitis collections often arise from peripancre- 

tic necrosis and frequently harbor extensive solid debris, post- 

urgical ones often arise from localized phenomena, such as pan- 

reatic or biliary leakage, lymphoceles, or organized hematomas, 

ypically occurring in pre-formed surgical spaces and more of- 

en unilocular and predominantly fluid. In this scenario PS-FCs 

re morphologically much more similar to pancreatic pseudocysts 

ather than WONs, the main difference being in clinical presen- 

ation. While pseudocysts commonly present with local complica- 

ions, such as abdominal pain, gastric outlet obstruction or vascular 

ompression, PS- PS-FCs in this series were more likely to harbour 

nfection as the presenting symptom and required earlier drainage 

often earlier than 4 weeks). Indeed, PP-FCs are initially sterile and 

ecome secondarily colonized through bacterial translocation in a 

inority of cases and rarely within the first two weeks [ 43 ]. Con-

ersely, many PS-FCs arise in a non-sterile surgical field where the 

astrointestinal, biliary, or pancreatic lumen has been opened, this 

ausing primary contamination by endogenous flora, resulting in 

arlier clinical presentation [ 44 , 45 ]. Anticipating drainage before 

he standardly adopted 4-week cut-off (30% of the whole cohort, 

6% of the PS-FCs group) did not result in increased rate of AEs, 

aired with recent evidence in necrotizing pancreatitis suggest- 

ng that, when collections appear encapsulated, safety of an ear- 

ier procedure is not different (despite postponing drainage might 

otentially result in fewer interventions) [ 46 ]. 

As a result of the less complex morphology, PS-FCs were more 

requently classified as “low-risk” according to the QNI classifica- 

ion, thus resulting in a less complex disease course, with reduced 

eed for necrosectomy or additional step-up, and a more frequent 

esolution after the index drainage. This pairs with recent evidence 

alidating the role of the QNI classifier in predicting more fre- 

uent need for additional procedures, higher rate of severe AEs, 

nd longer hospital stay [ 21 , 27 , 28 ]. Although the QNI classifica-

ion was originally developed and validated primarily in the con- 

ext of WONs, previous evidence has suggested its applicability to 

 broader spectrum of collections [ 21 ], and the findings from this 

eries further support its potential relevance for risk stratification 

nd treatment personalization in the setting of postsurgical collec- 

ions, to be confirmed in larger studies. 

Moreover, the more prevalent homogeneously fluid non- 

ecrotic appearance of PS-FCs was also reflected into a higher 

reference for plastic rather than metal stenting [ 21 ]. To date, 

o study has demonstrated a definite superiority of LAMS ver- 

us DPPS, even in more complex collections, such as those with 

igher necrotic content or larger diameter [ 47 ]. On the other hand, 
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AMS need to be removed at the resolution of the collection, to 

void the risk of AEs such as bleedings [ 48 ]. Conversely, DPPSs 

ypically do not require active removal and might be left in situ 

or longer periods without any apparent AE, potentially reducing 

he risk of relapse in all those circumstances with potential ac- 

ive leak, such as disconnected pancreatic duct syndrome or pan- 

reatic fistula [ 49 ] Interestingly, recurrence was never detected in 

he PS-FCs group of this series (versus 7.5% in the PP-FCs group) 

espite the non-significantly different follow-up. A recent mono- 

entric retrospective study reported excellent clinical success of a 

rst-intention LAMS placement across postoperative collections of 

ifferent origins; however, the median number of procedures per 

atient was 2[2–3], with 37.9% needing subsequent conversion to 

ouble-pigtail stents after LAMS removal, and also detection of a 

% recurrence rate [ 50 ]. These findings suggest that a generalized 

AMS-first strategy may entail additional procedures and costs; 

onversely, more favourable, non-necrotic collections (as also se- 

ected through the QNI classification) may allow a DPPS-first ap- 

roach with definitive drainage and without the need for reinter- 

entions in most instances, avoiding unnecessary escalation, reduc- 

ng the number of procedures, and optimising resources use with- 

ut compromising outcomes. 

This study has several limitations. First, it represents a single- 

entre experience, with a relatively small sample size, and the pop- 

lation analysed may not fully reflect the broader population of 

t-risk patients; accordingly, some comparisons can be underpow- 

red (e.g. the risk of recurrence during follow-up), despite the fi- 

al sample size aligns with what would be required to detect mor- 

hological and clinical differences between PS- and PP-FCD based 

n previous initiatives [ 21 , 50 ]. Second, the group of PS-FCs in-

luded different types of surgery (pancreatic, hepatobiliary, colic, 

rologic), which may raise concerns about internal heterogeneity; 

owever, several sub-analyses demonstrated that collections fol- 

owing pancreatic and non-pancreatic procedures did not differ in 

erms of clinical presentation, morphological characteristics, and 

herapeutic outcomes, supporting the validity of analysing PS-FCs 

s a unified clinical category, sharing postoperative pathophysio- 

ogical framework. Third, the non-randomized, endoscopist-driven 

llocation to stent type may introduce bias in the interpretation 

f treatment–outcome associations and precludes any inference on 

he intrinsic superiority of one modality over another; however, 

uch selection mirrors the endoscopist’s clinical judgment, with 

PPS generally preferred for simple, homogenously fluid collec- 

ions whilst LAMS for more complex or necrotic ones; in this per- 

pective, the predominant use of DPPS in PS-FCs, together with 

heir more favourable outcomes compared with PP-FCs, indirectly 

upports the concept that postoperative collections are morpholog- 

cally simpler and may be primarily managed with plastic stents. 

ourth, the PP-FCs group included both WONs and pseudocysts, 

hich differ in terms of morphology and treatment, but we pro- 

ided subanalyses separating these groups, showing that PS-FCs, 

espite showing higher rate of infection, are morphologically more 

imilar to Pseudocysts rather than WONs, and were accordingly 

reated with DPPS rather than LAMS. Finally, our tertiary referral 

entre has advanced expertise in both LAMS and DPPS placement; 

hus, outcomes may not be generalizable to institutions with less 

xperience, as DPPS placement is technically perceived as more 

hallenging and has been abandoned by many centres. 

Despite these limitations, the study has several strengths com- 

ared to the existing literature. First, to the best of our knowledge, 

his is the first prospective study assessing the technical and clin- 

cal outcomes of EUS-FCD for post-surgical collections. Prospective 

nclusion reduces the risk of selection bias, enhancing the repre- 

entativeness of the population. Standardized outcome definitions 

nd scheduled follow-up ensured that all relevant post-procedural 

vents were captured, even when managed at external institutions, 
501
ith no patient lost to follow-up. Second, this is the first com- 

arison of clinical presentation, morphological characteristics and 

linical course of post-surgical versus post-pancreatitis collections. 

hird, this is the first assessment of the prognostic ability of the 

NI classification for post-surgical collections, to be validated in 

roader cohorts. 

In conclusion, post-surgical collections differ substantially from 

ost-pancreatitis ones. Despite a more acute and earlier presenta- 

ion, they exhibit less complex morphology (such as rare necrotic 

xtent), with reduced probability of requiring additional proce- 

ures after drainage. These findings support a morphology- and 

tiology-informed approach to treatment modality, with poten- 

ial preference for plastic stenting in the post-surgical group, al- 

owing for long-term indwelling, potentially resulting in reduced 

ate of recurrence. However, this implies the possibility to swiftly 

witch to LAMS adoption for select complex cases based on in- 

raprocedural morphological assessment. Future, multicentric and 

arger cohorts are required to confirm these findings, and to ex- 

lore whether a tailored morphology-based approach can poten- 

ially optimize outcomes and minimize risks. 

unding 

None 

thics statement 

Approval of the research protocol by an Institutional Reviewer 

oard: Yes (178/INT/2020) 

Informed Consent: Yes 

Registry and the Registration No. of the study/trial: Yes (Clini- 

altrials.gov Id = NCT04813055) 

Animal Studies: N/A 

eclaration of competing interest 

GV reports lecture fees and consultancy agreement with Boston 

cientific; LA reports lecture fees and consultancy agreement with 

oston Scientific and Pentax Medical; MT reports lecture fees from 

entax Medical; MB received grant support from Boston Scientific. 

vW holds a consultancy agreement with Boston Scientific and 

ook medical, and received speakers fee from Olympus. GC reports 

onsultancy for Boston Scientific, Amgen, Pangenix, Dr Falk and Vi- 

tris. SVDM holds the Cook chair in Interventional endoscopy, has 

onsultancy agreements with Cook, Pentax and Olympus and co- 

hairs the Boston Scientific Chair in Therapeutic Biliopancreatic En- 

oscopy. All other Authors report no conflict of interest relevant for 

his article. 

upplementary materials 

Supplementary material associated with this article can be 

ound, in the online version, at doi:10.1016/j.dld.2026.01.010 . 

eferences 

[1] Reid-Lombardo KM, Farnell MB, Crippa S, et al. Pancreatic anastomotic leakage 
after pancreaticoduodenectomy in 1,507 Patients: A report from the pancreatic 

anastomotic leak study group. J. Gastrointest. Surg. 2007;11 Epub ahead of 
print. doi: 10.10 07/s11605-0 07- 0270- 4 . 

[2] Tjaden C, Hinz U, Hassenpflug M, et al. Fluid collection after distal pancreatec- 
tomy: a frequent finding. HPB 2016;18 Epub ahead of print. doi: 10.1016/j.hpb. 

2015.10.006 . 
[3] Guarneri G, Guazzarotti G, Pecorelli N, et al. Management of clinically rel- 

evant postoperative pancreatic fistula-related fluid collections after distal 

pancreatectomy. Surg. Endosc. 2023;37 Epub ahead of print. doi: 10.1007/ 
s00464- 022- 09713- w . 

[4] Song KB, Kwon J, Lee YJ, et al. The treatment indication and optimal manage- 
ment of fluid collection after laparoscopic distal pancreatectomy. Surg. Endosc. 

2019;33 Epub ahead of print. doi: 10.10 07/s0 0464- 018- 06621-w . 

https://doi.org/10.1016/j.dld.2026.01.010
https://doi.org/10.1007/s11605-007-0270-4
https://doi.org/10.1016/j.hpb.2015.10.006
https://doi.org/10.1007/s00464-022-09713-w
https://doi.org/10.1007/s00464-018-06621-w


G. Vanella, F. Frigo, R. Leone et al. Digestive and Liver Disease 58 (2026) 493–502

 

[

[

[

[  

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[  

[

[

[

[

[5] Vin Y, Sima CS, Getrajdman GI, et al. Management and Outcomes of Postpan- 
createctomy Fistula, Leak, and Abscess: Results of 908 Patients Resected at a 

Single Institution Between 20 0 0 and 20 05. J. Am. Coll. Surg. 20 08;207 Epub
ahead of print. doi: 10.1016/j.jamcollsurg.20 08.05.0 03 . 

[6] Téllez-Ávila F, Carmona-Aguilera GJ, Valdovinos-Andraca F, et al. Postoperative 
abdominal collections drainage: Percutaneous versus guided by endoscopic ul- 

trasound. Digest. Endosc. 2015;27:762–6 . 
[7] van Brunschot S, van Grinsven J, van Santvoort HC, et al. Endoscopic or 

surgical step-up approach for infected necrotising pancreatitis: a multicen- 

tre randomised trial. The Lancet 2018;391 Epub ahead of print. doi: 10.1016/ 
S0140- 6736(17)32404- 2 . 

[8] Muthusamy VR, Chandrasekhara V, Acosta RD, et al. The role of endoscopy 
in the diagnosis and treatment of inflammatory pancreatic fluid collections. 

Gastrointest. Endosc. 2016;83 Epub ahead of print. doi: 10.1016/j.gie.2015.11. 
027 . 

[9] Arvanitakis M, Dumonceau JM, Albert J, et al. Endoscopic management 

of acute necrotizing pancreatitis: European Society of Gastrointestinal 
Endoscopy (ESGE) evidence-based multidisciplinary guidelines. Endoscopy 

2018;50:524–46 . 
[10] Capurso G, Coluccio C, Rizzo GEM, et al. The 1st i-EUS consensus on 

the management of pancreatic fluid collections – Part 2. Digest. Liver Dis. 
2024;56:1819–27 . 

[11] Capurso G, Rizzo GEM, Coluccio C, et al. The i-EUS consensus on the 

management of pancreatic fluid collections – Part 1. Digest. Liver Dis. 
2024;56:1663–74 . 

[12] Ramouz A, Shafiei S, Ali-Hasan-Al-Saegh S, et al. Systematic review and meta–
analysis of endoscopic ultrasound drainage for the management of fluid col- 

lections after pancreas surgery. Surg. Endosc. 2022;36:3708–20 . 
[13] Karstensen JG, Novovic S, Hansen EF, et al. EUS-guided drainage of large 

walled-off pancreatic necroses using plastic versus lumen-apposing metal 

stents: a single-centre randomised controlled trial. Gut 2023;72 Epub ahead 
of print. doi: 10.1136/gutjnl- 2022- 328225 . 

[14] Gornals JB, Velasquez-Rodriguez JG, Bas-Cutrina F, et al. Plastic pig- 
tail vs lumen-apposing metal stents for drainage of walled-off necrosis 

(PROMETHEUS study): an open-label, multicenter randomized trial. Surg. En- 
dosc. 2024;38 Epub ahead of print. doi: 10.10 07/s0 0464- 024- 10699- w . 

[15] Boxhoorn L, Verdonk RC, Besselink MG, et al. Comparison of lumen-apposing 

metal stents versus double-pigtail plastic stents for infected necrotising pan- 
creatitis. Gut 2023;72 Epub ahead of print. doi: 10.1136/gutjnl- 2021- 325632 . 

[16] Varadarajulu S, Bang JY, Phadnis MA, et al. Endoscopic Transmural Drainage of 
Peripancreatic Fluid Collections: Outcomes and Predictors of Treatment Suc- 

cess in 211 Consecutive Patients. J. Gastrointest. Surg. 2011;15 Epub ahead of 
print. doi: 10.1007/s11605-011-1621-8 . 

[17] Gupta T, Lemmers A, Tan D, et al. EUS-guided transmural drainage of post- 

operative collections. Gastrointest. Endosc. 2012;76 Epub ahead of print. 
doi: 10.1016/j.gie.2012.07.037 . 

[18] Mudireddy PR, Sethi A, Siddiqui AA, et al. EUS-guided drainage of postsurgical 
fluid collections using lumen-apposing metal stents: a multicenter study. Gas- 

trointest. Endosc. 2018;87 Epub ahead of print. doi: 10.1016/j.gie.2017.08.011 . 
[19] Oh D, Lee H, Song TJ, et al. Effectiveness of early endoscopic ultrasound-guided 

drainage for postoperative fluid collection. Surg. Endosc. 2022;36 Epub ahead 
of print. doi: 10.10 07/s0 0464- 020- 08247- 3 . 

20] Storm AC, Levy MJ, Kaura K, et al. Acute and early EUS-guided transmural 

drainage of symptomatic postoperative fluid collections. Gastrointest. Endosc. 
2020;91 Epub ahead of print. doi: 10.1016/j.gie.2019.11.045 . 

[21] Vanella G, Leone R, Frigo F, et al. Predicting the need for step-up after 
EUS-guided drainage of peripancreatic fluid collections, including Quadran- 

t-Necrosis-Infection score validation: a prospective cohort study. Gastrointest. 
Endosc. 2025;102:362–72 e8 . 

22] Vanek P, Falt P, Vitek P, et al. EUS-guided transluminal drainage using lu- 

men-apposing metal stents with or without coaxial plastic stents for treatment 
of walled-off necrotizing pancreatitis: a prospective bicentric randomized con- 

trolled trial. Gastrointest. Endosc. 2023;97:1070–80 . 
23] Bang JY, Navaneethan U, Hasan MK, et al. Non-superiority of lumen- 

apposing metal stents over plastic stents for drainage of walled-off necro- 
sis in a randomised trial. Gut 2019;68 Epub ahead of print. doi: 10.1136/ 

gutjnl- 2017- 315335 . 

24] Rana SS, Bhasin DK, Sharma RK, et al. Do the morphological features of walled
off pancreatic necrosis on endoscopic ultrasound determine the outcome of 

endoscopic transmural drainage? Endosc. Ultrasound. 2014;3:118–22 . 
25] Chandrasekhara V, Elhanafi S, Storm AC, et al. Predicting the Need for Step-Up 

Therapy After EUS-Guided Drainage of Pancreatic Fluid Collections With Lu- 
men-Apposing Metal Stents. Clin. Gastroenterol. Hepatol. 2021;19:2192–8 . 

26] Baroud S, Chandrasekhara V, Storm AC, et al. Novel classification system for 

walled-off necrosis: a step toward standardized nomenclature and risk-strati- 
fication framework. Gastrointest. Endosc. 2023;97:300–8 . 
502
27] Baroud S, Chandrasekhara V, Storm AC, et al. Novel classification system for 
walled-off necrosis: a step toward standardized nomenclature and risk-strati- 

fication framework. Gastrointest. Endosc. 2023;97:300–8 . 
28] Shiomi H, Saito T, Hamada T, et al. Quadrant, necrosis, and infection criteria 

for the risk stratification of walled-off necrosis: external validation using mul- 
ti-institutional data. Gastrointest. Endosc. 2025;102:67–78 e3 . 

29] Yealy DM, Mohr NM, Shapiro NI, et al. Early Care of Adults With Suspected 
Sepsis in the Emergency Department and Out-of-Hospital Environment: A Con- 

sensus-Based Task Force Report. Ann. Emerg. Med. 2021;78:1–19 . 

30] Park DH, Lee SS, Moon SH, et al. Endoscopic ultrasound-guided versus conven- 
tional transmural drainage for pancreatic pseudocysts: A prospective random- 

ized trial. Endoscopy 2009;41:842–8 . 
[31] Chavan R, Nabi Z, Lakhtakia S, et al. Impact of transmural plastic stent 

on recurrence of pancreatic fluid collection after metal stent removal in 
disconnected pancreatic duct: a randomized controlled trial. Endoscopy 

2022;54:861–8 . 

32] Cotton PB, Eisen GM, Aabakken L, et al. A lexicon for endoscopic ad- 
verse events: report of an ASGE workshop. Gastrointest. Endosc. 2010;71: 

446–454 . 
33] Bassi C, Marchegiani G, Dervenis C, et al. The 2016 update of the International 

Study Group (ISGPS) definition and grading of postoperative pancreatic fistula: 
11 Years After. Surgery (United States) 2017;161:584–91 . 

34] Song KB, Kwon J, Lee YJ, et al. The treatment indication and optimal manage- 

ment of fluid collection after laparoscopic distal pancreatectomy. Surg. Endosc. 
2019;33:3314–24 . 

35] Oh D, Lee H, Song TJ, et al. Effectiveness of early endoscopic ultrasound-guided 
drainage for postoperative fluid collection. Surg. Endosc. 2022;36: 

135–142 . 
36] Guarneri G, Guazzarotti G, Pecorelli N, et al. Management of clinically relevant 

postoperative pancreatic fistula-related fluid collections after distal pancreate- 

ctomy. Surg. Endosc. 2023;37:5623–34 . 
37] West R, Meredith L, Tham E, et al. Peripancreatic fluid collections following 

distal pancreatectomy and splenectomy—when is intervention warranted? J. 
Gastrointest. Surg. 2024;28:1027–32 . 

38] Gurusamy KS, Pallari E, Hawkins N, et al. Management strategies for pancreatic 
pseudocysts. Cochrane Database Syst. Rev. 2016 Epub ahead of print 14 April 

2016. doi: 10.1002/14651858.CD011392.PUB2 . 

39] Donatelli G, Fuks D, Cereatti F, et al. Endoscopic transmural management of 
abdominal fluid collection following gastrointestinal, bariatric, and hepato-bil- 

io-pancreatic surgery. Surg. Endosc. 2018;32:2281–7 . 
40] Trieu JA, Baron TH. The use of endoscopic ultrasound in the management of 

post-surgical and pancreatic fluid collections. Best. Pract. Res. Clin. Gastroen- 
terol. 2022:60–1 Epub ahead of print 1 September. doi: 10.1016/j.bpg.2022. 

101807 . 

[41] van Brunschot S, van Grinsven J, van Santvoort HC, et al. Endoscopic or surgi- 
cal step-up approach for infected necrotising pancreatitis: a multicentre ran- 

domised trial. The Lancet 2018;391:51–8 . 
42] Fogwe DT, AbiMansour JP, Truty MJ, et al. Endoscopic ultrasound-guided ver- 

sus percutaneous drainage for the management of post-operative fluid collec- 
tions after distal pancreatectomy. Surg. Endosc. 2023;37:6922–9 . 

43] Forsmark CE, Vege SS, Wilcox CM. Acute Pancreatitis. N. Engl. J. Med. 
2016;375:1972–81 . 

44] Yamashita K, Kato D, Sasaki T, et al. Contaminated drainage fluid and pan- 

creatic fistula after pancreatoduodenectomy: A retrospective study. Int. J. Surg. 
2018;52:314–19 . 

45] Abe K, Kitago M, Shinoda M, et al. High risk pathogens and risk factors for
postoperative pancreatic fistula after pancreatectomy; a retrospective case–

controlled study. Int. J. Surg. 2020;82:136–42 . 
46] Boxhoorn L, van Dijk SM, van Grinsven J, et al. Immediate versus Post- 

poned Intervention for Infected Necrotizing Pancreatitis. N. Engl. J. Med. 

2021;385:1372–81 . 
[47] Karstensen JG, Novovic S, Hansen EF, et al. EUS-guided drainage of large 

walled-off pancreatic necroses using plastic versus lumen-apposing metal 
stents: a single-centre randomised controlled trial. Gut 2023;72 Epub ahead 

of print. doi: 10.1136/GUTJNL- 2022- 328225 . 
48] Bang JY, Navaneethan U, Hasan MK, et al. Non-superiority of lumen-apposing 

metal stents over plastic stents for drainage of walled-off necrosis in a ran- 

domised trial. Gut 2019;68:1200–9 . 
49] Arvanitakis M, Delhaye M, Bali MA, et al. Pancreatic-fluid collections: a ran- 

domized controlled trial regarding stent removal after endoscopic transmural 
drainage{A Fig. is presented}. Gastrointest. Endosc. 2007;65:609–19 . 

50] Terrin M, D’Errico F, Rotkopf H, et al. First-intention EUS-guided transluminal 
drainage with LAMS: an effective and safe method for management of fluid 

collections after any kind of surgery. Surg. Endosc. 2025;39:2415–24 . 

https://doi.org/10.1016/j.jamcollsurg.2008.05.003
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0006
https://doi.org/10.1016/S0140-6736(17)32404-2
https://doi.org/10.1016/j.gie.2015.11.027
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0009
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0010
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0011
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0012
https://doi.org/10.1136/gutjnl-2022-328225
https://doi.org/10.1007/s00464-024-10699-w
https://doi.org/10.1136/gutjnl-2021-325632
https://doi.org/10.1007/s11605-011-1621-8
https://doi.org/10.1016/j.gie.2012.07.037
https://doi.org/10.1016/j.gie.2017.08.011
https://doi.org/10.1007/s00464-020-08247-3
https://doi.org/10.1016/j.gie.2019.11.045
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0021
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0022
https://doi.org/10.1136/gutjnl-2017-315335
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0024
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0025
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0026
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0027
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0028
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0029
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0030
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0031
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0032
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0033
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0034
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0035
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0036
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0037
https://doi.org/10.1002/14651858.CD011392.PUB2
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0039
https://doi.org/10.1016/j.bpg.2022.101807
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0041
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0042
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0043
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0044
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0045
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0046
https://doi.org/10.1136/GUTJNL-2022-328225
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0048
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0049
http://refhub.elsevier.com/S1590-8658(26)00009-5/sbref0050

	EUS-guided drainage of Post-Surgical versus Post-Pancreatitis collections (the RESPELL study): A prospective comparison of clinical presentations and therapeutic outcomes
	1 Introduction
	2 Methods
	2.1 Endoscopic procedures
	2.2 Post-procedural care
	2.3 Aims
	2.4 Definitions
	2.5 Outcomes
	2.6 Statistical analysis

	3 Results
	3.1 Baseline characteristics
	3.2 Surgical background
	3.3 Comparison between post-surgical and post-pancreatitis collections
	3.4 Morphological differences
	3.5 Procedural differences
	3.6 Treatment outcomes
	3.7 Subanalyses according to the type of surgery
	3.8 Prognostication of the Post-Surgical group, including validation of the QNI classification

	4 Discussion
	Funding
	Ethics statement
	Declaration of competing interest
	Supplementary materials
	References


