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Acute infected necrotizing pancreatitis is a life-threatening complication. Over the past 25 years, the introduc-
tion of minimally invasive techniques has significantly improved treatment outcomes. However, variations in
disease progression, anatomical characteristics, and the need for optimal personalized invasive strategies remain
subjects of ongoing debate.

OBJECTIVE — to evaluate and compare the treatment outcomes of acute infected necrotizing pancreatitis with
peripancreatic and combined (parenchymal + peripancreatic) lesions, using endoscopic transluminal interven-
tions versus the traditional «step-up» approach.

MATERIALS AND METHODS. A retrospective study involving 67 patients (mean age — 50.5 + 10.9 years) was conducted
from 2021 to 2024. Group 1 (n=28) underwent endoscopic transluminal interventions (ETT), including endo-
scopic necrosectomy when necessary, while Group 2 (n=39) was treated using the traditional «step-up» approach,
which involved percutaneous drainage (PD) and open necrosectomy if indicated. There were no significant dif-
ferences between the groups in baseline characteristics or in the size of the walled-off pancreatic necrosis (WON).
Clinical success was categorized as complete, partial, or absent. Statistical analysis was performed using y? and the
Mann-Whitney U test.

REesurts. The ETI group required fewer repeat procedures: a single procedure was sufficient for 50 % of patients
in Group 1, whereas in Group 2, the majority of patients needed > 3 interventions (p=0.013). Complete clinical
success was achieved in 64.3 % of patients in Group 1, compared to only 25.6% in Group 2 (p=0.004). Exter-
nal pancreatic fistulas occurred only after PD (12.8 %, p=0.049). The mortality rate in the ETI group was lower
(10.7 % vs. 23.1 %), although this difference was not statistically significant (p=0.193). Additionally, Group 1 had
a shorter average hospital stay (56.2+ 27.2 days) compared to Group 2 (63.4+23.7 days).

Concrusions. Endoscopic transluminal interventions within a multidisciplinary «step-up» approach are safer
and more effective than isolated percutaneous drainage. ETT reduce the need for repeat interventions, lower the
incidence of complications, and contribute to improved clinical outcomes in cases of acute infected necrotizing
pancreatitis. PD and ETT are not mutually exclusive and can be incorporated into hybrid treatment strategies.
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acute infected necrotizing pancreatitis, localized necrotic collection, endoscopic transluminal necrosectomy,
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In approximately 20 % of cases, acute pancreatitisis prompt invasive treatment. Although open surgical
complicated by necrosis, and secondary infection de-  necrosectomy remains an effective treatment option,
velops in 30—70 % of these cases [16, 17, 26]. Acute it is frequently associated with severe complications
infected necrotic pancreatitis (AINP) is associated such as organ dysfunction, pancreaticocutaneous
with a high mortality rate (up to 30 %) and requires fistulas, and prolonged hospitalization [32].
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The contemporary management of AINP has
evolved from open necrosectomy to a minimally
invasive «step-up» approach, beginning with initial
drainage followed by necrosectomy if indicated [2,
3, 8, 31]. Percutaneous drainage (PD), a minimally
invasive procedure, was widely adopted in the early
2000s [7, 27]. Between 2009 and 2012, endoscopic
transluminal interventions (ETI) gained increasing
adoption as part of this treatment paradigm [10, 22].

Currently, PD and ETI form the basis of the mod-
ern «step-up» approach for AINP, significantly re-
ducing complication rates and mortality compared
to open surgical procedures [2, 6, 15, 21, 31]. How-
ever, the choice of the optimal minimally invasive
method remains a subject of ongoing debate. For
instance, M. Jagielski et al. [14] reported that PD
as monotherapy is successful in 44—56 % of patients
but is associated with complications in 28—71 %
of patients. Conversely, cohort analysis have dem-
onstrated higher effectiveness of ETI as an initial
treatment approach (72.7%) [13]. Additionally,
some experts recommend a combined strategy (PD
+ ETI), particularly in cases of large or centrally lo-
cated necrotic collections [19].

The choice of a minimally invasive approach de-
pends on factors such as anatomical localization,
the stage of necrosis evolution, and technical acces-
sibility of the necrotic focus. Therefore, conducting
clinical studies in specialized centers is essential for
optimizing treatment strategies.

OBJECTIVE — to evaluate and compare the treat-
ment outcomes of AINP with peripancreatic and
combined (parenchymal + peripancreatic) lesions,
using endoscopic transluminal interventions versus
the traditional «step-up» approach.

Materials and methods
A total of 67 patients were included in the study 38
men (56.7 %) and 29 women (43.3 %), with mean
age of 50.5+ 10.9 years, who were treated for AINP
at our medical institution between 2021 and 2024.
Based on the treatment approach, patients were
divided into two groups. The main group (Group 1,
n=28) underwent endoscopic transluminal drain-
age and/or necrosectomy, while the comparison
group (Group 2, n=39) was treated with the tra-
ditional «step-up» strategy, which included ultra-
sound-guided PD, if necessary, followed by open
necrosectomy without the endoscopic stage.

Inclusion criteria for both groups
Diagnosis of acute necrotizing pancreatitis
that has progressed to an infected, localized necrot-
ic collection (walled-off necrosis (WON) according
to the Atlanta 2012 classification), confirmed by
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abdominal contrast-enhanced computed tomogra-
phy (CT) or abdominal magnetic resonance imag-
ing (MRI), which directly contacts the stomach
and/or duodenum.

Duration of illness > 4 weeks from the onset of
abdominal pain (> 28 days).

Clinical and laboratory indications for inter-
vention.

Age > 18 years.

Inclusion criteria for the main group
Underwent endoscopic transluminal drainage
and /or necrosectomy.
Prior single percutaneous drainage (PD) was
not an exclusion criterion.

Inclusion criteria for the comparison group
Underwent PD as the initial stage of treatment.
No endoscopic intervention was performed.

Exclusion criteria from the study
Isolated parenchymal necrotizing pancreatitis.
«Dry» necrotizing pancreatitis.
Post-traumatic necrotizing pancreatitis.
Extensive necrosis with pericolonic, pelvic,
mediastinal, intra-abdominal spread, including the
development of purulent peritonitis.
Pancreatitis associated with malignancy.
Severe concomitant diseases.
Previous surgical interventions on the pancre-
as before inclusion.
Lack of complete data on interventions.

Indications for ETI and PD

Presence of a localized necrotic peripancreatic
collection that, according to abdominal contrast-
enhanced CT or abdominal MRI, directly contacts
the stomach and /or duodenum.

Duration of illness from the first attack of pain
>4 weeks (> 28 days).

Presence of external compression of the stom-
ach and/or duodenum confirmed by esophagogas-
troduodenoscopy (EGD).

For diagnosis, a comprehensive assessment in-
cluded general and biochemical blood tests, mi-
crobiological methods, ultrasonography, EGD, ab-
dominal contrast-enhanced CT, or abdominal MRI.
Given the complexity of the disease, patient man-
agement was multidisciplinary, involving surgeons,
endoscopists, anesthesiologists, critical care physi-
cians, radiologists, interventional ultrasound physi-
cians, and other clinicians as needed (e.g., therapists,
cardiologists, endocrinologists, and psychiatrists).

Characteristics of intervention in Group 1

Patients in Group 1 underwent ETTI for drainage
of the WON cavity, followed, if necessary, by endo-
scopic necrosectomy.
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A duodenoscope Olympus TJF-150 (Japan) was
used to create access and perform drainage, while
a gastroscope Olympus GIF-Q150 (Japan), with
a distal cap was used for direct necrosectomy. The
procedures were performed under general anes-
thesia with endotracheal intubation, with patients
placed in the supine position.

Access to the cavity was established at the point
of maximal protrusion into the gastric lumen, and
in one case, through a spontaneous cystoduodenal
fistula. The fistulous tract was created using a cys-
totome or a needle papillotome with appropriate
electrocoagulation settings, followed by dilation of
the balloon catheter to 15—20 mm.

One to two double pigtail stents (10 Fr, 50 mm)
were placed to ensure fistulous tract patency and
facilitate endoscopic orientation during procedure.

The lavage of the WON cavity via transgastric
access was performed with 1% hydrogen peroxide
solution in volume up to 400 ml., with subsequent
aspiration of the contents.

Direct necrosectomy was performed using an
endoscopic tripod. Necrotic tissue that was tightly
fixed was left for subsequent intervention. After
each procedure, residual debris was documented for
further evaluation.

During the clinical course in cases with prior
PD, the irrigation of WON cavity was performed
through a drain. In the absence of PD, at the end of
intervention, a 7 Fr nasocystic drain was installed
into the WON cavity for fractional irrigation. If nec-
essary, balloon catheter dilation of the fistulous tract
was performed again during the next procedure [18].

Characteristics of intervention in Group 2

Patients in Group 2 received treatment accord-
ing to the «step-up» approach, starting with ul-
trasound-guided PD of the infected WON cavity.
In some patients, PD was performed early in the
course of acute pancreatitis (up to 28 days) in the
presence of acute fluid collections, based on clini-
cal indications (deterioration of the patient’s con-
dition, suspected or confirmed infection, abdomi-
nal compartment syndrome). If, after 28 days, the
pathological process evolved into an infected WON,
these patients were included in the study.

Interventions were performed under local anes-
thesia, with gradual dilation of the drainage canal in
several stages based on clinical dynamics.

The drainage was inserted through the point of
optimal access, taking into account the lesion to-
pography as determined by CT or ultrasound data.
Initially, a drain with a diameter of 9 Fr was used.
If there was insufficient effectiveness or a large
volume of contents, the drain was replaced or
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sequentially dilated to larger sizes — 12—14 Fr (sec-
ond procedure), 16—18 Fr (third procedure), and
22 Fr (fourth procedure). Fractious irrigation of the
drains with a saline solution was performed every
6—8 hours to maintain patency and remove debris.

The goal of staged drainage was to reduce sys-
temic toxicity, decrease purulent-necrotic content,
and gradually form a separated cavity with subse-
quent debridement. In cases of multiple chambers
of the WON cavity or insufficient effect, additional
drains were placed in other anatomical zones.

If PD treatment was ineffective, if there was pro-
gression of sepsis, or in evidence of large, dense se-
questra, open necrosectomy was performed.

A multidisciplinary team made decisions regard-
ing surgical intervention in both groups.

Criteria for treatment ef fectiveness

The results of endoscopic transluminal drain-
age and/or necrosectomy were evaluated based on
the degree of clinical success, which was classified
as complete, partial, or absent clinical success. The
technical success of the procedure was assessed by
successful access to the WON cavity.

The main criterion for complete clinical success
was the patient’s discharge in satisfactory condition
without the need for additional surgical interven-
tions due to necrosectomy or complications.

Other criteria for treatment effectiveness at the
time of discharge included:

Absence or significant reduction of symptoms
related to the primary disease (e.g., abdominal pain,
hyperthermia, signs of compartment syndrome such
as nausea, vomiting, and digestion problems).

Imaging findings (ultrasound, contrast-en-
hanced CT, or MRI).

Absence of fluid accumulations, or the pres-
ence of a cystic cavity <3 cm that does not require
surgical intervention.

Partial clinical success was defined as a reduc-
tion in pain syndrome, resolution of symptoms of
gastric or duodenal obstruction, and/or reduction
in hyperthermia, without significant improvement
in the patient’s overall condition. It also included
cases where open surgical intervention was needed
within the «step-up» strategy.

Absence of clinical success was defined as a fatal
outcome, regardless of whether an open operation
was performed within the «step-up» strategy.

Technical success of the endoscopic procedure
was defined as the creation of a direct transluminal
access to the WON cavity, which allowed for bal-
loon catheter dilation of the created fistulous tract,
placement of stents (drains), or passage of an endo-
scope into the WON cavity, regardless of the final
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clinical treatment outcome. PD was considered suc-
cessful if a pig-tail drain of the necessary diameter
was installed into the WON cavity.

Complications were categorized into two groups:
those directly related to necrosectomy (intraopera-
tive complications) and those associated with the
disease course that required surgical intervention
(peritonitis, fistulas, and others).

Statistical analysis of the collected data was
performed using IBM SPSS Statistics 22. Descrip-
tive statistics were conducted. Quantitative data
are presented as mean (M) *standard deviation
(SD). For qualitative features, absolute numbers
(n) and percentages were used. To assess the cor-
respondence between observed and expected fre-
quencies in categorical data, a one-sample y? test
was applied. Comparative analysis of quantitative
variables was carried out using the Mann-Whitney
U test. The null hypothesis of variable equality was
rejected at p<0.05.

Results

Patients in both groups exhibited no significant dif-
ferences in the initial baseline parameters (Table 1).

Additionally, in both groups of patients no sig-
nificant differences were found in clinical symp-
toms (Table 2) at the time of the initial procedure
of endoscopic transluminal necrosectomy (ETN)

Table 1. Baseline characteristics of study patients

or percutaneous drainage (PD), when the disease
had progressed to a morphological form of infected
WON (not earlier than 28 days).

The average size of WON was assessed using
diagnostic imaging methods (abdominal contrast-
enhanced CT and, less frequently, abdominal MRI).
The maximum dimensions of the cavity (conven-
tional width and length) were measured separately
in the axial and coronal planes. Four measurements
were obtained, summed, and averaged (Figure). In
Group 1, the average size of WON was 109.6 +32.9
mm; in Group 2, it was 114.5+33.1 mm, p=0.518.

Patients in Group 1 underwent a total of 48 en-
doscopic transluminal interventions, with half of the
patients (50 %) requiring only one procedure. In con-
trast, patients in Group 2 underwent 88 procedures in
total, with the most common number of interventions
being three per patient (43.6 %), as detailed in Table 3.

The distribution of patients by the number of
interventions showed a statistically significant dif-
ference between the groups (p=10.013), indicating
a greater need for repeat procedures in patients of
Group 2, likely due to the lower initial efficacy of
the treatment strategy.

The average intervals between successive proce-
dures (1-2, 2—-3, 3—4) did not show a statistically
significant difference between the groups. How-
ever, these intervals were significantly shorter in
Group 2 (Table 4).

Characteristics Total (n=67) Group1 (n=28)  Group 2 (n=39) p
Males 38 (56.7 %) 15 (53.6%) 23 (59.0%) 0,660
Females 29 (43.3%) 13 (46.4 %) 16 (41.0 %) '
Age, years (M =SD) 50.5+10.9 52.6+12.5 489+9.4 0.184
Time to admission, hours
<6 14 (20.9 %) 5(17.9%) 9(23.1%)
6-24 15 (22.4%) 6(21.4%) 9(23.1%) 0.936
2472 5(74.6%) 2(7.1%) 3(7.7%) '
>72 33 (49.3%) 15 (53.6%) 18 (46.2 %)
Hospitalization status
First-time admission 57 (85.1%) 23 (821 %) 34 (87.2%) 0.568
Readmission 10 (14.9 %) 5(17.9%) 5(12.8%) ’
Pancreatitis etiology
Gallstone disease 39 (58.2%) 15 (53.6 %) 24 (61.5%)
Alcohol 25(37.3%) 11 (39.3%) 14 (35.9%) 0,642
Hypertriglyceridemia 2(3.0%) 1(3.6%) 1(2.6%) '
Tumor (ampullary adenoma) 1(1.5%) 1(3.6%) 0
Severity of acute pancreatitis
Moderate 46 (68.7 %) 19 (67.9 %) 27 (69.2 %) 0.905
Severe 21 (31.3%) 9(32.1%) 12 (30.8%) :
30 General Surgery 3azansnaxipypein © 2025 ¢ Ne2 (13)



Y. M. Susak, N.V. Puzyr

Table 2. Primary conditions and symptoms in patients with infected walled-off necrosis
at first treatment procedure

Conditions and symptoms Total (n=67) Group 1 (n=28) Group 2 (n=39) P

Hyperthermia 63 (94.0%) 27 (96.4%) 36 (92.3%) 0.483
Abdominal pain 57 (85.1%) 25 (89.3%) 32 (82.1%) 0.412
Pronounced general weakness 54 (80.6 %) 22 (78.6 %) 32(82.1%) 0.722
Sepsis 44 (65.7%) 19 (67.9%) 25 (64.1%) 0.750
Gastric outlet obstruction/vomiting 42 (62.7%) 17 (60.7 %) 25 (64.1%) 0.777
Pancreatic ascites 33 (49.3%) 15 (53.6 %) 18 (46.2 %) 0.549
Loss of appetite and nausea 34 (50.7%) 14 (50.0 %) 20 (51.3%) 0.918
Sleep disturbances 28 (41.8 %) 13 (46.4 %) 15 (38.5%) 0.514
Splenoportal thrombosis 19 (284 %) 8(28.6%) 11 (28.2%) 0.974
Pleural effusion 19 (28.4 %) 8(28.6 %) 11 (28.2 %) 0.974
Infection (positive bacteriological 64 (95.5%) 97 (96.4%) 37 (949%) 0751

culture from WON aspirate)

Group 1 Group 2
10 Mean = 109.56 10 Mean = 114.47
SD = 32.88 — SD = 33.14
2 8 N=28 = 8 | N=39
= =
L L
2 6 2 6
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<] (<5}
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2 2
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Figure. Distribution of patients based on the average size of WON

The initial intervention Group 1 was performed Table 3. Distribution of patients
on average at 36.2+16.1 days from the first epi- by the number of procedures
sode of the disease, while in Group 2, it occurred at

B Number of Total Group 1 Group 2
30.6+10.9 days (p = 0094) . procedures (n=67) (n=28) (n=39)
In Group 1, 14 (50 %) patients underwent ultra-
sound-guided percutaneous pig-tail drainage (di- 1 25(37.3%) 14 (50.0%)  11(28.2%)
ameter of 9—12 Fr) in the area of the fluid-necrotic
collection at an average of 7 (5—9) days from dis- 2 19 (28.4%) 10(357%)  9(23.1%)
ease onset prior to ETI. Additionally, 15 (53.6 %)
3 19(284%)  2(74%) 17 (436%)

patients underwent abdominal drainage for pan-
creatic ascites at different disease periods, and

’ 4 4(6.0% 2(71% 2(051%
8 (28.6 %) patients had pleural drainage due to (607%) @17%) 17%)
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Table 4. Average intervals between procedures,
days (M +£SD (Min-Max))

Procedures Group 1 Group 2

1-2 7.0+22(4-14) 4.8+0.8 (4-6)
2-3 7.0+1.4(6-8) 3.7£0.7 (3-5)
3-4 6.5+0.7 (6-7) 3.0£1.4(2-4)

Table 5. Treatment outcomes for acute infected
necrotizing pancreatitis

Clinical Total Group 1 Group 2
success (n=67) (n=28) (n=39)
Complete 28 (41.8%) 18 (64.3%) 10(25.6%)
Partial 27 (40.3%) 7(250%)  20(51.3%)
No success 12 (17.9%) 3(10.7%) 9(231%)

exudative pleuritis. In Group 2, 24 (61.5%) pa-
tients underwent abdominal drainage for pancreatic
ascites at various stages of the disease (p=0.514),
and 13 (33.3 %) had pleural drainage for exudative
pleuritis (p=10.679).

The technical success was achieved in all patients.

In one patient of Group 1, experienced gastric
wall bleeding during the first intervention, which
was managed by balloon catheter compression. No
complications requiring surgical intervention were
observed.

Patients in Group 1 demonstrated significantly
better treatment outcomes for AINP. Specifically,
the rate of complete clinical success was significant-
ly higher — 64.3 % in the main group compared to
25.6 % in the comparison group (p=0.004) — with
fewer patients exhibiting partial response or no
clinical improvement.

The distribution of treatment outcomes (com-
plete, partial, or no clinical success) between the
groups differed significantly between the groups
(p=0.007), indicating the superiority of the strat-
egy used in Group 1 (Table 5).

Although the mortality rate was lower in the
main group (10.7 %) compared to the comparison
group (23.1 %), this difference did not reach statis-
tical significance (p=0.193). In Group 1, complete
success was primarily achieved after 1-2 proce-
dures (44.4 % and 38.9 %, respectively), whereas in
Group 2, it was mainly achieved after 2—3 proce-
dures (30.0 % and 60.0 %, respectively; Table 6).

In both groups, all cases of absent clinical effect
occurred after 1-2 interventions, with a higher fre-
quency after the first procedure. Overall, the data
suggest a preference for a smaller number of inter-
ventions to achieve complete success in Group 1, re-
flecting a higher initial effectiveness of treatment in
this cohort. However, worth noting, that 14 (50 %)
patients in this group received ultrasound-guided
9—-12 Fr percutaneous drainage into the area of flu-
id-necrotic accumulation, on average, on the 7th day
(range 5—9 days) from disease onset, prior to ETL

A key advantage for Group 1 was the absence of
external pancreatic fistulas, which were observed in
5 (12.8 %) patients in Group 2 (p =0.049).

Table 6. Distribution of patients by treatment outcomes and the number of endoscopic procedures

Number of procedures
Clinical success Total
1 2 3 4

Group 1
Complete 18 8 (44.4 %) 7(389%) 1(5.6%) 2111 %)
Partial 7 4(57.1%) 2(286%) 1(14.3%) 0
No success 3 2(66.7%) 1(33.3%) 0 0
Total 28 14 (50.0 %) 10 (35.7 %) 2(7.1%) 2(71%)

Group 2
Complete 10 0 3(30.0%) 6 (60.0 %) 1(10.0%)
Partial 20 6 (30.0 %) 6 (30.0 %) 7(35.0%) 1(5.0%)
No success 9 5(55.6%) 0 4 (44.4%) 0
Total 39 11 (282 %) 9(23.1%) 17 (43.6 %) 2(51%)
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Despite longer intervals between procedures
in Group 1, the average length of hospital stay
was shorter (56.2 £27.2 days) compared to Group
2 (63.4 = 23.7 days), mainly due to the reduced need
for open surgery and a shorter postoperative course.
However, this difference did not reach statistical
significance (p=0.183).

Discussion

Over the past two decades, approaches to the treat-
ment of infected necrotizing pancreatitis have un-
dergone a significant transformation—from open
surgical interventions to minimally invasive tech-
niques focused on a gradual, stepwise approach. As
early as 1998, P.C. Freeny et al. [9] demonstrated
the effectiveness of PD in critically ill patients,
achieving a mortality reduction to 12 %, which laid
the foundation for further research supporting PD
as the initial intervention.

The results of the multicenter PANTER study
confirmed the advantages of the «step-up» ap-
proach with initial PD, allowing nearly half of the
patients to avoid open surgery [30]. Contemporary
literature reviews indicate that the success rate of
PD alone in AINP ranges from 44 % to 56 %, repre-
senting a relatively high success indicator in clinical
practice [14, 27]. However, PD has significant limi-
tations, including the prolonged presence of exter-
nal drains, risk of external fistula formation, incom-
plete debridement of central necrosis, and the need
for subsequent necrosectomy [2, 7, 8, 31].

Since 2009, endoscopic transluminal interventions
have been actively introduced into clinical practice.
The pioneering study by N. Seifert et al. [22] was the
first to demonstrate the efficacy of endoscopic necro-
sectomy, achieving a clinical success rate of over 80 %
in multicenter research. Subsequently, numerous
randomized studies and meta-analyses, including the
study by O.]. Bakker et al. [3], the TENSION trial
[28], and C. M. Haney et al. [12], confirmed the ad-
vantages of the endoscopic «step-up» approach over
surgical and traditional PD. Advantages include a re-
duction in the recurrence of organ failure, pancreatic
fistulas, hospital stay, and the need for additional in-
terventions, all while maintaining comparable mor-
tality rates. Our results are consistent with these
findings. Thus, in the ETI group, patients required
fewer procedures and shorter hospital stay, had no
external pancreatic fistulas and a tendency toward re-
duced mortality (10.7 % vs. 23.1 % in the PD group).
Notably, 50 % of patients in the ETI group required
only a single procedure, which aligns with data from
A.A. Siddiqui et al. [23] and D. Y. Bang et al. [4], who
demonstrated the high efficacy of single-procedure
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debridement when using modern lumen-apposing
metal stents (LAMS). The absence of external pan-
creatic fistulas in the ETT group aligns with the find-
ings of T. V. Gardner et al. [10], S. M. van Dijk et al.
[29], and the TENSION trial [28], which confirmed
that internal endoscopic drainage significantly reduc-
es the risk of this complication compared to percuta-
neous approaches.

The strategy of delayed interventions used in our
study also aligns with current best practices. The
POINTER trial [8] demonstrated that postponing
interventions for > 28 days allows for a reduction in
the number of procedures without compromising
safety and efficacy. In our research, the average time
to the first endoscopic intervention was 36.2 + 16.1
days, which may have positively impacted treat-
ment outcomes.

Furthermore, it is important that 50 % of pa-
tients in the ETI group had prior PD, reflecting
the concept of dual-modality drainage described by
A.S. Ross et al. [20]. This approach combines the
benefits of rapid initial decompression through PD
with effective debridement of organized necrosis
through ETI at a later stage.

Regarding mortality, the difference between the
groups in our study did not reach statistical signifi-
cance. A similar trend was observed in studies by
S.M. Haney et al. [12] and R. Tang et al. [24], where
complication and hospitalization rates were signifi-
cantly lower in the ETI group, while mortality rates
did not differ significantly. These findings highlight
the advantages of the endoscopic approach primarily
in reducing complications and enhancing patients’
quality of life, rather than an impact on survival.

Overall, our results are consistent with current
international guidelines from ESGE [2], AGA [6],
ACG [25], which recommend: (1) if possible, de-
laying intervention until the formation of WON
(about 4 weeks), (2) favoring endoscopic translu-
minal drainage and/or necrosectomy when access
to WON from the stomach or duodenum is feasible,
and (3) reserving necrosectomy for cases where
drainage alone is ineffective.

Regarding timing, we, like T. H. Baron et al. [6],
believe that PD can be performed as needed during
the early acute phase (within 2 weeks of disease on-
set). In contrast, endoscopic transluminal interven-
tions are reasonably performed after >4 weeks, once a
«capsule» of WON has formed, which reduces the risk
of complications. PD should also be considered as an
adjunct to endoscopic drainage in cases where WON
extends deeply into the paracolic spaces and/or the
pelvic area. Additionally, PD may be used as a supple-
mentary therapy after endoscopic or surgical necro-
sectomy if residual necrotic masses are present [6].

33



Y. M. Susak, N.V. Puzyr

Based on our experience, when performing trans-
luminal access to WON, even for endoscopic drain-
age, it is necessary to dilate the created fistulous
tract using a 15—20 mm balloon catheter rather than
placing transluminal drains alone. This approach
enables passage of an endoscope into the WON cav-
ity during the initial procedure to assess its size and
contents. If needed, immediate necrosectomy can
be performed within accessible limits. Additionally,
this approach facilitates more effective planning of
further management. It also enhances conditions
for debriding the necrotic tissue within the gas-
tric lumen during active lavage of the WON cavity,
whether through an existing percutaneous drain(s)
or a nasocystic drain placed endoscopically.

Conclusions

The data obtained confirm that endoscopic trans-
luminal interventions, particularly within a multi-
disciplinary «step-up» approach, are safe and effec-
tive for patients with peripancreatic or combined
(parenchymal + peripancreatic) lesions. Their ap-
plication is associated with reduced invasiveness,
fewer procedures, reduced complication rates, and
improved clinical outcomes. Overall, ETI and PD
in the paradigm of minimally invasive approaches
should be viewed as complementary rather than
competing methods.
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EHOCKOIIIYHI TPAHCIIIOMiIHAIbHI BTPYYaHHS TA IIEPKYTAHHE
APEHYBAHHSA IIPU T'OCTPOMY iH(PiKOBAHOMY HEKPOTHYHOMY
IIAHKPEATUTi B YMOBAX CIIENia/Ii30BAHOIO LEHTPY

SI.M. Cycaxk !, H. B. ITyaup ! 2

! Hanjonanbuuit meguunuii yuisepeuter imeni O. O. Boromosbug, Kuis

2 KuiBchka MicbKa KJIHIYHA JIKAPHS MIBUAKOI MEIMYHOI JOIOMOII

TocTpuit iH(pIKOBAHWUI HEKDOTUYHHUH ITAHKPEATUT € YCKIAJHEHHSM, IO CTAHOBUTD 3aI'PO3Y IS JKUTTS. YIIPO-
B4/PKEHHA MAJIOIHBA3UBHUX TEXHOJIOTIM 32 OCTAHHI 25 POKIB CYTTEBO IOJIIIIIMIIO PEZYIBIATU HOI'O JIIKYBAHHS.
ITpote BapiabebHICTb IIepediry 3aXBOPIOBAHHS, AHATOMIiUHi OCOOIMBOCT] Ta NOTPE6A iHAUBITyaIbHOTO BUOOPY
OIITUMAJILHOI iHBA3UBHOI TAKTUKH B KOXKHOMY K/IiHIYHOMY BUIIA/IKY 3A/IUIIAIOTHCA IPEIMETOM JJUCKYCIl.

MeTa — OLHUTH €(PEKTHBHICTb €HAOCKOMIYHUX TPAHCIIOMIHAIBHUX BTPy4YaHb (ETB) NOpiBHAHO 3 TpaAuILiii-
HOIO TAKTHKOIO «Step-up» i3 nepKyraHHuUM JpenyBaHHAM (ITK/D) y JliKyBaHHiI XBOPHUX 3 TOCTPUM iH(DIKOBAHUM
HEKPOTUYHHM ITAHKPEATUTOM Y CIICLid/Ii30BAHOMY LICHTPI.

Martepiaau Ta MeTomu. [IpOBEZICHO PETPOCIEKTHUBHE TOCTPKEHHsI 67 IAIEHTIB (cepenHiit Bik — (50,5 +10,9)
POKY), IPOJiKoBaHUX y 2021 —2024 pp. I'pyna 1 (n=28) orpumasa ETB 3 MOXINBICTIO €HOCKOIIYHOI HEKPO-
3eKToMil, rpyny 2 (n=239) JiKyBaJIM1 33 TPAAUIIMHOIO TAKTUKOIO TTK/I i3 BIIKPHUTOIO HEKPO3EKTOMIEIO 34 ITOTPE-
6un. I'pymnu He BiPI3HANNCA 34 BUX{THUMU XaPAKTEPUCTUKAMHU Ta PO3MIPOM OOMEKEHUX HEKPOTUYHUX CKYII-
yeHb. KimiHiYHMI yCIiX OLHIOBAIN SIK IOBHUM, YACTKOBHM 460 BifCyTHIM. CTATUCTUYHUN aHAI3 BUKOHYBAIU
3 BUKOPUCTAHHSM % Ta U-KpuTepito ManHa — ViTHi

PesyarsraTn. Y rpyni ETB BuHMKIA TOTpe6a B MEHIIIN KUIBKOCTI HOBTOPHUX MPOLIEAYP: OAHOIO BTPYYAHHS
OYJI0 IOCTATHBO B 50 % MALi€HTiB TPYIHX 1, TOAL AK y TPy 2 Har4YacTime NoTpi6Ho 6y/o > 3 ceancis (p=0,013).
[TOBHOrO KIHIYHOIO YCIIiXy JOCATHYTO B 64,3 % mariienTiB rpynu 1 Ta mumie B 25,6 % y rpyri 2 (p=0,004).
30BHIIIHI TAaHKpeaTHYHi HOPULi BUHUKanU jute mics [TK (12,8 %, p=0,049). JletanbHicTs y rpyni ETB 6yna
HIWK4I0I0 (10,7 mopiBHAHO 3 23,1 %), ajie pi3HULIA HE JOCAIIA PIiBHA CTATUCTUYHOI 3HA4yymocTti (p=0,193).
CepenHiit TbKKO-AeHb y rpytii 1 6yB MeHmuM ((56,2+27,2) i (63,4+23,7) nobu).

BucHOBKH. EHIOCKOIIYHI TPAHCIIOMIHAIbHI BTPYYaHHA B MEXAX MYJIBIHAUCLUMILIIHAPDHOIO MAXOAY «Step-
up» € OE3NEYHIMNMHU T4 E(PEKTUBHIIIMMU MOPIBHAHO 3 i3071b0BaHUM [TK]I, 3MEHIIYIOTh TOTPEOY B ITIOBTOPHUX
IHTEPBEHIIIAX, YACTOTY YCKIAJAHEHD i CIIPUAIOTH KPAITUM KIHIYHUM PE3YIBTaTaM IIPU FOCTPOMY iH(DPIKOBAHOMY
HEKPOTUYHOMY MaHKpeaTUTi. [TlepKyTranHe aApeHyBaHH:A Ta ETB He € B3aEMOBUKIIOYHUMY, iX MOKHA ITOE€THYBA-
TH B KOMOIHOBAHUX TAKTUKAX JIIKYBAHHS.

Kiaro4oBi coBa: rocrpuil iH(IKOBAHMI HEKPOTUYHUN ITAHKPEATHUT, OOMEKECHE HEKPOTHYHE CKYITYCHHS,
€H/IOCKOITYHA TPAHCIIOMiHAIbHA HEKPO3EKTOMIs, IEPKYTAHHE IPEHYBAHHA.

FOR CITATION

1 Susak YM, Puzyr VN. Endoscopic transtuminal interventions and percutaneous drainage in acute infected necrotizing pancreatitis: experience of a specialized center. General Surgery
(Ukraine). 2025:(2);27-35. http://doi.org/10.30978/GS-2025-2-27.

General Surgery 3azansmaxipypein ¢ 2025 ¢ Ne2 (13) 35



