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Objective: To conduct a comprehensive analysis of complications as-
sociated with pancreatic and peripancreatic fluid collections in patients
with acute pancreatitis.

Materials and Methods: A systematic review of the literature was
conducted for the period from 2017 to 2024, including international clin-
ical guidelines, randomized controlled trials, meta-analyses, and cohort
studies. The review focused on the pathophysiology, classification, and
multidisciplinary approach to the treatment of complicated pancreatic and
peripancreatic fluid collections.

Results: The analysis revealed that the primary life-threatening com-
plications are infection of necrotic tissue, erosive bleeding, and fistula
formation. The minimally invasive step-up approach, beginning with per-
cutaneous or endoscopic drainage, has been confirmed to be highly effec-
tive. This method has demonstrated a significant reduction in mortality
and serious complication rates compared to primary open necroseques-
trectomy. Treatment success directly depends on the timely formation of
a multidisciplinary team.

Conclusion: The modern strategy for treating complicated pancreatic
and peripancreatic fluid collections requires a multidisciplinary approach,
the use of modern imaging techniques for accurate diagnosis, and strict
adherence to the principles of staged treatment. Future directions include
the refinement of minimally invasive techniques and the development of

personalized treatment algorithms.
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OcCl0KHEHUS KU IKOCTHRIX
CKOIUICHUH IIPHU OCTPOM MMAHKPEATUTE:
MYJIBTUIUCUMIIIMHAPHBIA aHAINU3 U
COBPEMEHHBIE AJITOPUTMbI BEACHUSI

A.M. Xoaoeros, L11.K. Hazapos, C.I. Ann-3ane, K.P. Paxmon3ona,
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Hean uccaenoBanus. [[poBecTr KOMIUIEKCHBIN aHAJIN3 OCIOKHEHUH,
BO3ZHUKAIOIIMX IPU NAHKPEATUUECKUX M IEPUIIAHKPEATUUYECKUX KHJI-
KOCTHBIX CKOIUIEHUSIX Y MAIIUEHTOB C OCTPbIM aHKPEATUTOM.

MarepuaJjibl u MeToabl. [IpoBeI€H cUCcTEMAaTHYECKUI aHAJIN3 Hayd-
HOU nuTeparypsl 3a nepuof ¢ 2017 no 2024 roa, BKIIOUABIINA MEXKITY-
HapOJIHbIE KIMHUYECKUE PEKOMEHAALNU, PAHJOMU3UPOBAHHBIE KOHTPO-
JUpyEeMbI€ HCCICIOBaHMS, METAaaHAJINU3bl U KOTOPTHBIE HCCIIECIOBAHMS.
AHanu3 ObII COCPEOTOUEH Ha BOIpOcax MaroQpu3UOIOrUH, KIaccudpu-
Kalliy, TMarHOCTUKYA U MEXIUCIUILUIMHAPHOIO MO/IX0/1a K JICYEHHUIO OC-
JIOKHEHHBIX TMAHKPEATUYECKUX U MEPUIIAHKPEATUYECKUX KHIKOCTHBIX
CKOILICHHH.

Pe3yabTarbl. AHAIM3 TUTEPATYpPhl TOKa3aj, YTO K YMCIy Haubojee
OIACHBIX OCJIOKHEHUH OTHOCATCS MH(PULIMPOBAaHUE TAHKPEOHEKPO3a, ap-
PO3MBHOE KpoBOTeueHUe U popmupoBanue cpuiieil. [lonreepxaena -
(EeKTUBHOCTh MHHHMAJILHO WHBAa3WBHOTO TIO3TAITHOTO ToaXoa (step-up
approach), npenycMaTprBaroIero nepBoHavabHOE YPECKOKHOE HITU IH-
JOCKOMTUYECKOe APEHUPOBAHUE C MOCIEIYIONICH dCKaTauel Je4eOHbIX
BMEIIATENbCTB MPU OTCYTCTBUM KJIMHUYECKOro 3¢dekra. J[aHHbIi noa-
XOJl aCCOLMUPYETCS] CO CHMKCHHEM YaCTOTHI TSKENBIX OCIIOKHEHUH U
HEOOXOIUMOCTH BBITIOJTHEHUS OTKPBITBIX XUPYPrHYECKUX BMEIIATEIbCTB
[0 CPAaBHEHUIO C IEPBUYHOM OTKPBITON HEKpIKTOMUENH. D(H(HEKTUBHOCTD
JIeYeHHs1 BO MHOTOM 3aBUCHUT OT CBOEBPEMEHHOI0 (hopMUpOBaHUS U Clia-
KEHHOM pabOThI MYIBTHIUCIUITIMHAPHON KOMaH/IbI.

3akiarouenune. CoBpeMeHHasl CTpaTerys BeI€HUs MallEHTOB C OCIIOK-
HEHHBIMU NAHKPEATUYECKUMHU M NEPUIIAHKPEATUYECKUMU JKUIKOCTHBI-
MU CKOIUICHUSIMH TPeOyeT MEXIUCIUILITMHAPHOTO MOAX0/1a, TPUMEHEHHS
COBPEMEHHBIX METOIOB BU3yaJIU3alluy JUIsl TOYHOW JUAarHOCTUKH U CTPO-
roro coOJItoIeHUs IPUHIIMUIIOB MO3TAHOrO0 JieueHus. IlepcrekTuBHBIMU
HaIpaBICHUSMHU SBJSIOTCS JaJIbHEHIIEe COBEPIIEHCTBOBAHUE MHUHMU-
MaJIbHO MHBA3MBHBIX TEXHOJIOTUI U pa3paboTKa MepCOHAIN3UPOBAHHBIX
Je4eOHO-AMarHOCTUYECKUX aJITOPUTMOB.
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INTRODUCTION

The clinical trajectory of acute pancreatitis
remains notoriously unpredictable, representing
one of the most challenging disease processes in
abdominal medicine. While approximately 80%
of cases follow a self-limiting, edematous pat-
tern, the remaining 20% progress to severe nec-
rotizing pancreatitis, characterized by pancreatic
and peri-pancreatic tissue death that creates an
environment ripe for complication development
through complex inflammatory cascades [1]. This
necrotic milieu, combined with enzymatic autodi-
gestion and profound inflammatory exudate, es-
tablishes the fundamental conditions for fluid col-
lection formation that can evolve into devastating
clinical scenarios. The 2012 revision of the Atlan-
ta classification represented a paradigm-shifting
achievement that transcended mere terminology
standardization, creating a temporal and mor-
phological framework that directly informs con-
temporary management strategies and prognostic
assessment [2]. However, the mere presence of
a collection often proves less consequential than
the devastating complications it can precipitate,
requiring clinicians to maintain constant vigilance
throughout the disease course.

Historically, the management of complicat-
ed PFCs resided exclusively within the surgical
domain, with open necrosectomy representing
the definitive, albeit highly morbid, intervention
associated with mortality rates exceeding 25%
in many series. The past decade has witnessed a
remarkable paradigm shift, championed by land-
mark trials including the Dutch PANTER study,
which established the superiority of a minimally
invasive "step-up" approach that has fundamen-
tally transformed patient outcomes [3]. This evo-
lution has not rendered surgeons obsolete but has
instead integrated their expertise into a broader,
collaborative model incorporating interventional
radiologists, therapeutic endoscopists, intensiv-
ists, and nutrition specialists. This comprehensive
review seeks to provide an exhaustive, contem-
porary exploration of complications arising from
PFCs, transcending mere description to deliver nu-
anced analysis of prevention strategies, diagnostic
advancements, and the sophisticatedly sequenced
application of modern therapeutic modalities
across global healthcare contexts, with particular
attention to resource-limited settings and evolving

technological innovations.

Objective: To conduct a comprehensive anal-
ysis of complications associated with pancreat-
ic and peripancreatic fluid collections in patients
with acute pancreatitis.

Materials and Methods: A systematic re-
view of the literature was conducted for the pe-
riod from 2017 to 2024, including international
clinical guidelines, randomized controlled trials,
meta-analyses, and cohort studies. The review fo-
cused on the pathophysiology, classification, and
multidisciplinary approach to the treatment of
complicated pancreatic and peripancreatic fluid
collections.

CLASSIFICATION AND PATHOGENESIS
OF FLUID COLLECTIONS
The Revised Atlanta Classification: A Clinical
Roadmap

The revised Atlanta classification provides
a standardized framework for terminology and
serves as an indispensable guide for clinical de-
cision-making and research [2]. It introduces a
chronologically based system that distinguish-
es between early and late phases of the disease,
directly correlating with the type of fluid collec-
tion present. In the early phase of AP (within the
first 4 weeks), two distinct types of collections
form: Acute Peripancreatic Fluid Collections
(APFC) and Acute Necrotic Collections (ANC).
APFCs occur exclusively in the setting of inter-
stitial edematous pancreatitis, lack a defined wall,
are homogenous on imaging, and typically resolve
spontaneously without intervention. In contrast,
ANCs are heterogeneous collections containing
variable amounts of both fluid and necrotic tissue,
representing a hallmark of necrotizing pancreati-
tis. Their lack of a defined wall in the early stages
makes them particularly vulnerable to complica-
tions and less amenable to certain interventions.

After the 4-week mark, these collections un-
dergo a process of organization and encapsula-
tion. APFCs that persist beyond this period and
develop a well-defined, non-epithelialized wall
are reclassified as pancreatic pseudocysts. Cru-
cially, by definition, pseudocysts contain no solid
necrotic material, which fundamentally influenc-
es their management, typically requiring simple
drainage procedures. Conversely, ANCs mature
into Walled-Off Necrosis (WON), characterized by
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a well-formed, enhancing inflammatory wall and
containing both liquid and solid components [4].
This critical distinction between a pseudocyst and
WON is paramount, as the management of WON
is considerably more complex, often necessitating
strategies specifically designed to address the solid
necrotic debris, such as direct necrosectomy.

Pathophysiological basis for complication
development. The pathogenesis of complications
is rooted in the initial pancreatic injury, which
triggers intra-acinar cell activation of digestive
enzymes, particularly the conversion of trypsino-
gen to trypsin. This event initiates an intricate cas-
cade of local inflammation, microvascular injury,
and parenchymal necrosis through multiple inter-
connected pathways, including NF-kB activation
and cytokine release [5]. The subsequent release
of pro-inflammatory cytokines (e.g., IL-1, IL-6,
TNF-a) and activated enzymes into the surround-
ing tissues creates a "chemical burn" phenomenon,
dramatically increasing vascular permeability and
generating enzyme-rich fluid collections. This
process involves complex interactions between
endothelial cells, leukocytes, and platelets, lead-
ing to microthrombosis, ischemia-reperfusion in-
jury, and further extension of necrosis beyond the
pancreas itself into the surrounding retroperitoneal
tissues [6].

The presence and extent of necrosis represent
the crucial determinant of subsequent complica-
tion risk, marking a quantum leap in disease se-
verity compared to simple edema. Necrotic tis-
sue serves as an optimal substrate for infection
and a persistent nidus for sustained inflammation
through the continued release of damage-associat-
ed molecular patterns (DAMPs) that perpetuate the
systemic inflammatory response syndrome (SIRS)
[7]. The host's attempt to wall off this destructive
process initiates a complex fibrotic response over
several weeks, mediated by transforming growth
factor-beta (TGF-B) and other profibrotic cyto-
kines, progressively transforming an ANC into
WON through the development of a well-defined,
vascularized capsule. This encapsulation, while
indicating maturation and potentially facilitat-
ing future intervention, simultaneously creates a
confined space where infection can flourish under
pressure, presenting unique therapeutic challenges
related to compartment syndrome effects on adja-
cent structures.

Molecular mechanisms driving specific com-
plications. The path toward specific complication
development involves multiple interconnected bi-
ological mechanisms operating at cellular and mo-
lecular levels:

Infection Pathogenesis: Primarily arises from
bacterial translocation across a compromised gut
mucosal barrier, a phenomenon significantly ex-
acerbated by intra-abdominal hypertension and
splanchnic hypoperfusion in severe AP [8]. The
breakdown of gut barrier function allows enteric
organisms to migrate into the necrotic peri-pancre-
atic tissues. Recent investigations have revealed
the crucial role of gut microbiome alterations
(dysbiosis) and fungal translocations in complicat-
ing clinical outcomes, with specific pathogen-as-
sociated molecular patterns (PAMPs) triggering
enhanced immune activation through Toll-like re-
ceptors (TLRs), leading to a second wave of SIRS
and organ failure [9].

Vascular Erosion Mechanics: Proteolytic en-
zymes, particularly elastase and phospholipase
A2, systematically digest the elastic lamina of ad-
jacent arterial walls, leading to pseudoaneurysm
formation through progressive vessel wall weak-
ening [10]. The inflammatory microenvironment
promotes pathological neovascularization with
fragile, disorganized vessel walls lacking proper
supportive structure, further increasing hemor-
rhage risk through enhanced vascular permeability
and defective angiogenesis. The most commonly
affected vessels are the splenic artery (40%), gas-
troduodenal artery (20%), and pancreaticoduode-
nal arteries, due to their anatomical proximity to
the pancreas.

Compressive Pathophysiology: The sub-
stantial mass effect of large collections can ex-
ert significant pressure on adjacent structures
through multiple mechanisms: direct mechanical
compression, inflammatory adherence, and isch-
emia-reperfusion injury. This affects the stomach
(causing gastroparesis and outlet obstruction), the
common bile duct (inducing obstructive jaundice
and cholangitis), the duodenum, and the portal/
splenic veins, potentially initiating thrombosis and
sinistral portal hypertension through endothelial
injury and stasis [11]. The resulting portal hyper-
tension can lead to the formation of gastric varices,
which may bleed months after the acute episode
has resolved.
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COMPREHENSIVE TAXONOMY OF
COMPLICATIONS

Infection of Fluid Collections: The Princi-
pal Driver of Intervention. Infection of necrotic
tissue (infected pancreatic necrosis) remains the
most frequent catalyst for invasive procedures in
necrotizing AP, typically occurring in the second
to fourth week of illness. The risk escalates dra-
matically with the extent of necrosis, exceeding
60% in patients with >50% pancreatic involve-
ment, and is influenced by factors including pro-
phylactic antibiotic use, timing of enteral nutri-
tion, and underlying immunocompetence of the
patient [12]. Clinically, infection manifests as a
secondary inflammatory surge—characterized by
recrudescent fever, leukocytosis, and new-onset
or worsening organ failure following an initial
period of stabilization, often accompanied by a
hyperdynamic circulation and altered mental sta-
tus.

The diagnostic cornerstone remains con-
trast-enhanced computed tomography (CECT),
where the presence of extraluminal gas within the
collection (the "air bubble" sign) demonstrates
high specificity for infection, though its sensitivity
remains approximately 70% [13]. The absence of
gas does not rule out infection. While fine-needle
aspiration (FNA) for culture and sensitivity pro-
vides microbiological confirmation and enables
targeted antibiotic therapy, its routine application
has diminished in favor of empirical antibiotics
(typically carbapenems or piperacillin-tazobact-
am) and intervention guided by compelling clin-
ical and radiological evidence, particularly in un-
stable patients where any diagnostic delay could
prove fatal. The spectrum of causative organisms
is broad, including Gram-negative bacteria (E.
coli, Klebsiella), Gram-positive bacteria (Entero-
cocci, Staphylococci), and increasingly, fungal
species (Candida).

Vascular Complications: Catastrophic Clin-
ical Threats

Hemorrhagic complications represent the
most dramatic and lethal events in this patient
population, with mortality rates historically ap-
proaching 40% even with modern intervention
[14]. The pathological sequence initiates with
enzymatic erosion of vascular walls, progress-

ing to pseudoaneurysm formation that may re-
main stable for variable periods. These fragile,
contained bleeds can subsequently rupture—
into the peritoneal cavity causing catastrophic
hemorrhagic shock, into the collection itself
(manifesting as sudden expansion of the collec-
tion and a sharp drop in hematocrit), or into the
gastrointestinal tract via established fistulous
connections, presenting as massive hemateme-
sis or melena.

Crucially, a sentinel bleed—a self-limited hem-
orrhage episode—may precede massive rupture in
approximately 50% of cases, serving as a critical
warning sign demanding immediate intervention
and aggressive resuscitation [15]. Any new-onset
anemia or sudden clinical deterioration in a patient
with known necrosis should raise suspicion. CT
angiography (CTA) serves as the optimal initial
diagnostic modality, providing comprehensive an-
atomical information about the pseudoaneurysm
and its relation to other structures. However, dig-
ital subtraction angiography (DSA) remains the
gold standard for both definitive diagnosis and
therapeutic intervention via transcatheter arterial
embolization (TAE) using coils, glue, or covered
stents. Surgical intervention is reserved for cases
where TAE fails or is not available.

Fistulization: A Spectrum of Pathological
Communications

The relentless inflammatory and enzymatic
process can fistulize into virtually any adjacent
structure, creating complex clinical scenarios that
challenge even experienced clinicians:

Internal Fistulas: Communication with the
gastrointestinal tract (stomach, duodenum, colon)
occurs frequently through a combination of direct
enzymatic digestion and pressure necrosis. While
cystogastrostomy or cystoduodenostomy can be
therapeutic when created under controlled endo-
scopic or surgical conditions, spontaneous colonic
communication presents particular danger, often
precipitating uncontrolled sepsis and necessitating
surgical diversion or resection with its associated
morbidity [16].

External Pancreatic Fistula (EPF): Defined
as persistent drainage of enzyme-rich pancreatic
fluid (>50 mL/day with elevated amylase content)
beyond three weeks, an EPF most commonly fol-
lows percutaneous or surgical drainage procedures.
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The paramount risk factor is "disconnected duct
syndrome" (DDS), where a segment of the main
pancreatic duct is severed, preventing physiolog-
ical drainage into the duodenum and establishing
a persistent leakage that may continue indefinitely
without specific intervention [17]. Management is
complex and often involves sustained somatosta-
tin analogue therapy, endoscopic retrograde pan-
creatography (ERP) with stent placement across
the disruption, or long-term transmural stenting of
the WON cavity.

Pancreatic Ascites and Pleural Effusions: Re-
sult from pseudocyst rupture or persistent fistula
leakage, with enzymatic fluid tracking into perito-
neal or pleural cavities.

This creates additional metabolic, nutritional,
and respiratory complications through massive
fluid and protein loss, often requiring specific
nutritional support, repeated paracenteses or tho-
racenteses, and somatostatin analogue therapy to
reduce pancreatic secretion.

Obstructive Complications: The Conse-
quences of Mass Effect

Substantial PFCs can generate various obstruc-
tive syndromes through mechanical compression,
inflammatory infiltration, and fibrotic reaction:

Gastric Outlet Obstruction: Presents with
early satiety, persistent vomiting, and profound
nutritional decline that can complicate recovery
and increase infection risk through impaired im-
mune function.

Biliary Obstruction: May cause jaundice and
secondary cholangitis requiring urgent interven-
tion through endoscopic retrograde cholangiopan-
creatography (ERCP) with biliary stenting.

Splanchnic Venous Thrombosis: Perhaps the
most insidious complication is splenic vein throm-
bosis, which can lead to isolated gastric varices.
While frequently asymptomatic initially, these
varices may cause life-threatening upper GI bleed-
ing — a complication that can emerge months af-
ter acute pancreatitis resolution, requiring careful
long-term surveillance and potentially pre-emp-
tive intervention [18].

Renal and Intestinal Complications: Rare but
serious complications include ureteral obstruction
leading to hydronephrosis and renal impairment,
or superior mesenteric vein thrombosis causing
intestinal ischemia, which represents a surgical
emergency.

DIAGNOSTIC APPROACH AND PREDIC-
TIVE MARKERS

Clinical and Laboratory Diagnosis. Diagno-
sis of PFC complications relies on a high index
of suspicion and a combination of clinical assess-
ment, laboratory findings, and advanced imaging.
Signs of ongoing systemic inflammation (per-
sistent or recrudescent fever, tachycardia, leuko-
cytosis) or new/worsening organ failure after an
initial period of stabilization should immediately
raise suspicion for a complication, most common-
ly infection. Serial measurement of inflammatory
markers is crucial; while C-reactive protein (CRP)
is widely used, serum procalcitonin (PCT) has
shown superior specificity for diagnosing infect-
ed necrosis, with a rising level being particularly
suggestive [19]. Other laboratory findings may in-
clude worsening renal function, liver enzyme ele-
vations in biliary obstruction, or a sudden drop in
hemoglobin signaling hemorrhage.

Advanced Imaging Modalities. Imaging is the
cornerstone of diagnosing and characterizing com-
plicated PFCs.

Contrast-Enhanced CT (CECT): This re-
mains the primary imaging modality. It is essential
for characterizing the type of collection (APFC,
ANC, pseudocyst, WON), assessing the extent of
necrosis, identifying the presence of gas (which is
highly specific for infection), and detecting vascu-
lar complications like pseudoaneurysms or venous
thrombosis [13]. The CT Severity Index (CTSI)
and its modifications provide a semi-quantitative
assessment of disease severity.

Magnetic Resonance Imaging (MRI) and
MR Cholangiopancreatography (MRCP): MRI
is superior to CT for characterizing the content of a
collection, particularly in differentiating solid ne-
crotic debris from simple fluid, which is critical for
distinguishing a pseudocyst from WON. MRCP is
invaluable for visualizing the pancreatic duct and
diagnosing disconnected duct syndrome (DDS), a
key factor in planning long-term management and
predicting the risk of persistent external pancreatic
fistulas [20].

Endoscopic Ultrasound (EUS): EUS provides
high-resolution imaging of the collection's wall
and content, and allows for Doppler assessment
of adjacent vascular structures, which is vital for
planning a safe access route for drainage. Further-
more, EUS has evolved from a purely diagnostic
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tool to a primary therapeutic modality, enabling
guided drainage and necrosectomy.

MODERN MANAGEMENT PRINCIPLES:
THE STEP-UP APPROACH

The Multidisciplinary Team (MDT): The
Central Nervous System of Management. The
formidable complexity of managing these patients
mandates seamless collaborative MDT function
that transcends traditional departmental bound-
aries. The core team should intensively involve
an intensivist (for hemodynamic and multi-organ
support management), a gastroenterologist/thera-
peutic endoscopist (for endoscopic interventions
and nutritional support), an interventional radiolo-
gist (for image-guided drainage and embolization
procedures), a pancreatic surgeon (for surgical
planning and complex interventions), an infec-
tious disease specialist (for antimicrobial steward-
ship), and a nutrition support team (for metabolic
management) [21]. The MDT's role commences at
diagnosis, with collective review of imaging find-
ings to meticulously characterize collections, as-
sess complication presence, and formulate an op-
timal, patient-tailored intervention strategy based
on local expertise, patient physiology, and anatom-
ical considerations.

The Step-Up Approach: A Paradigm Shift.
The management of infected pancreatic necrosis
has been revolutionized by the minimally invasive
"step-up" approach, definitively validated by the
landmark Dutch PANTER trial [3]. This strategy
aims to control sepsis while minimizing the phys-
iological insult to an already critically ill patient,
moving away from primary open necrosectomy.
The approach is dynamic and iterative, requiring
frequent reassessment and strategy modification
based on treatment response and evolving clinical
status.

Step 1: Percutaneous Catheter Drainage
(PCD). PCD persists as the foundational interven-
tion for initial sepsis control, particularly in hemo-
dynamically unstable patients or collections with
unfavorable anatomy for endoscopic drainage. It
serves both diagnostic (fluid characterization and
culture) and therapeutic purposes. The technique
has evolved substantially beyond simple catheter
placement into a sophisticated image-guided pro-
cedure:

Aggressive PCD Protocols: Involve the stra-

tegic placement of multiple large-bore (16-20 Fr)
catheters, frequently utilizing a retroperitoneal ac-
cess route to create a controlled pathway for future
interventions, accompanied by vigorous irrigation
protocols (typically 100-200 mL of normal saline
every 6-8 hours) to maintain catheter patency and
facilitate the evacuation of necrotic debris [22].

Adjunctive Fibrinolytic Therapy: Intra-cav-
itary instillation of tissue plasminogen activator
(tPA) or urokinase significantly enhances drainage
efficacy by lysing solid necrotic debris through fi-
brin cleavage within the collection. This approach
can potentially increase PCD success rates as a
standalone treatment from approximately 40% to
over 60%, though concerns about bleeding risk re-
quire careful patient selection [23]. Chinese med-
ical centers have published extensive experience
supporting these "enhanced drainage" protocols,
with specific regimens involving tPA 4-8 mg in 20-
40 mL normal saline instilled twice daily with 1-2
hour dwell times.

Progressive '"Step-Up" from PCD: When
PCD proves insufficient for sepsis control (evi-
denced by persistent fever, leukocytosis, or organ
failure despite adequate drainage), subsequent
intervention is guided by the established access
route. A mature retroperitoneal tract can be sys-
tematically dilated over 1-2 weeks to allow for vid-
eo-assisted retroperitoneal debridement (VARD)
or sophisticated sinus tract endoscopy using flexi-
ble endoscopes for direct necrosectomy.

Step 2: Endoscopic Transmural Drainage
and Necrosectomy

Endoscopic ultrasound (EUS)-guided drainage
has emerged as a first-line therapy for organized
collections (pseudocysts and WON) demonstrat-
ing favorable anatomical positioning (within 1-1.5
cm of the gastric or duodenal wall). It offers the
significant advantage of internal drainage, which
preserves nutritional intake and avoids the cre-
ation of an external fistula.

The LAMS Evolution: The introduction of
lumen-apposing metal stents (LAMS) revolution-
ized cystenterostomy creation through electro-
cautery-enhanced delivery systems enabling sin-
gle-step access and deployment. However, initial
enthusiasm has been tempered by the recognition
of delayed adverse events, including stent mi-
gration (5-15%) and life-threatening hemorrhage
from pseudoaneurysm erosion (3-8%) [24]. Con-
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sequently, contemporary best practice mandates
the placement of a coaxial double-pigtail plastic
stent within the LAMS to prevent apposition-re-
lated complications and facilitate easier removal,
typically within 3-4 weeks to minimize long-term
risks.

Direct Endoscopic Necrosectomy (DEN): For
WON with a significant solid debris component
(>30% of the collection volume), DEN represents
the therapeutic advance that has fundamentally
changed management. The endoscope is advanced
through the stent into the necrotic cavity, permit-
ting debridement using snares, nets, and forceps
under direct visualization, often requiring carbon
dioxide insufflation to minimize the risk of air
embolism. Japanese endoscopists have pioneered
innovative techniques including per-oral direct
cholangioscopy and water-jet assisted necrosec-
tomy to enhance visualization and efficacy within
these complex cavities [25]. Multiple systematic
sessions (typically 2-5 procedures spaced 2-7 days
apart) are frequently necessary for complete de-
bridement, with procedure termination based on
the endoscopic appearance of viable tissue and
sustained clinical improvement.

The Evolving Role of Surgery. Open surgi-
cal necrosectomy is now predominantly reserved
for specific failure scenarios (inadequate response
to minimally invasive approaches) or catastrophic
complications including uncontrolled hemorrhage
not amenable to angioembolization, colonic per-
foration, or abdominal compartment syndrome
refractory to medical management. The modern
surgical contribution is defined by minimally in-
vasive expertise and damage control principles:

Video-Assisted Retroperitoneal Debride-
ment (VARD): Represents a minimally invasive
bridge between PCD and open surgery, particu-
larly optimal for left-sided collections extending
into the paracolic gutters. It utilizes a small flank
incision and laparoscopic instruments to evacuate
necrosis under direct vision while preserving ana-
tomical planes and minimizing morbidity [3].

Laparoscopic Cystogastrostomy: Provides a
controlled and robust drainage option for pseudo-
cysts and WON with favorable anatomy, offering
the advantage of direct hemostasis and thorough
debridement under visualization while maintain-
ing the benefits of a minimally invasive approach.
Recent series from high-volume centers show suc-

cess rates exceeding 85% in experienced hands
[26].

Recent comparative trials, including TENSION
and MISER, have further refined our therapeutic
understanding. These studies demonstrated that
while an endoscopy-first step-up strategy may re-
duce long-term pancreatic fistulas and exocrine/
endocrine insufficiency compared to a surgery-first
step-up approach, both strategies are valid and ef-
fective, with the final selection dependent on local
expertise, specific collection anatomy, and patient
comorbidities [27, 28].

INTERNATIONAL PERSPECTIVES AND
REGIONAL CLINICAL NUANCES

Western Approaches (Europe and North
America). International practice analysis reveals
significant therapeutic variations reflecting local
expertise, resource availability, and philosoph-
ical differences. European and North American
centers emphasize strict step-up protocol adher-
ence within formalized MDT frameworks, with a
strong emphasis on evidence-based guidelines and
standardized care pathways. Research focuses on
LAMS safety optimization through stent design
improvements and defining roles for combined
("hybrid") endoscopic-percutaneous approaches
that leverage the strengths of both modalities [29].
There is growing interest in protocol-based PCD
with objective criteria for escalation to minimize
unnecessary procedures while ensuring timely in-
tervention.

Asian Innovations (China and Japan). Chi-
nese literature presents extensive experience with
aggressive PCD incorporating fibrinolytics and
novel endoscopic necrosectomy devices, with
particular expertise in managing massive necro-
sis extending throughout the retroperitoneum.
Large-volume centers report success rates exceed-
ing 70% with PCD alone when combined with
vigorous irrigation and protocolized fibrinolytic
therapy [30]. Japanese centers, with exceptional
endoscopic expertise and early adoption of ad-
vanced technologies, frequently prefer primary
EUS-guided interventions and have refined DEN
to exceptional technical levels, utilizing special-
ized accessories and techniques that maximize de-
bridement efficacy while minimizing complication
risks [31]. The Japanese approach often incorpo-
rates nasocystic irrigation tubes for continuous la-
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vage of the necrotic cavity.

CIS Country Adaptations (Russia and Ta-
jikistan). Russian surgical schools maintain strong
traditions of surgical innovation, reporting exten-
sive experience with modified retroperitoneal and
laparoscopic techniques adapted to local anatomi-
cal considerations and resource availability. Recent
publications emphasize the importance of staged
approaches with careful timing of interventions to
maximize effectiveness while minimizing morbid-
ity [32]. Research from Tajikistan highlights suc-
cessful step-up implementation in resource-con-
scious environments, confirming the philosophy's
universal applicability while demonstrating neces-
sary adaptations in settings with limited advanced
endoscopic availability, such as greater reliance on
PCD and minimally invasive surgical techniques
[33]. These regional experiences underscore that
the core principles of the step-up approach are uni-
versally beneficial, even if the specific tools vary.

LONG-TERM SEQUELAE AND COMPRE-
HENSIVE FOLLOW-UP STRATEGIES
Pancreatic Insufficiency and Metabolic Con-

sequences. Survivors of severe acute pancreatitis
confront substantial long-term health challenges
requiring dedicated management protocols ex-
tending far beyond the acute hospitalization:

Endocrine Insufficiency: New-onset diabetes
(Type 3c) develops in 15-40% of patients follow-
ing necrotizing pancreatitis, with risk strongly
correlating with the extent of pancreatic necrosis
and any resection procedures. This form of diabe-
tes presents unique management challenges due
to concurrent exocrine insufficiency and variable
counter-regulatory hormone responses, requiring
specialized endocrine follow-up and patient edu-
cation [34].

Exocrine Insufficiency: Clinically significant
pancreatic exocrine insufficiency (PEI) affects
30-60% of survivors, manifesting as steatorrhea,
weight loss, and fat-soluble vitamin deficiencies
(A, D, E, K) that may be overlooked without spe-
cific questioning and testing. Pancreatic enzyme re-
placement therapy (PERT) requires careful dosing
and administration timing to optimize nutritional
absorption and quality of life, with monitoring of
clinical response and nutritional parameters [35].

Chronic Pain and Quality of Life Consid-

erations. A significant patient subset (20-40%)
develops chronic abdominal pain following severe
pancreatitis, with mechanisms including persistent
strictures, disconnected duct syndrome, central
sensitization, and pancreatic duct hypertension.
Management requires comprehensive pain assess-
ment and multidisciplinary approaches combining
medications (avoiding narcotics where possible),
endoscopic therapy when indicated (e.g., stent
placement for strictures), and psychological sup-
port [36]. Quality of life studies consistently show
substantial long-term impairments in physical and
mental health domains following severe pancre-
atitis, highlighting the importance of structured
rehabilitation programs and continued specialist
follow-up beyond the immediate recovery period.
Factors such as persistent fistulas, the need for re-
peated interventions, and the development of inci-
sional hernias after open surgery further contribute
to long-term morbidity.

FUTURE DIRECTIONS AND EMERGING
TECHNOLOGIES

Advanced Imaging and Predictive Analyt-
ics. The management of pancreatic fluid collection
complications continues to evolve with emerging
technologies that promise further improvements
in outcomes. Artificial intelligence (Al) and ma-
chine learning applications in radiology are show-
ing promise in the early prediction of complications
through automated analysis of CT imaging features,
potentially identifying high-risk collections before
clinical deterioration occurs [37]. Advanced MRI
techniques, including diffusion-weighted imaging
(DWI) and secretin-enhanced MRCP, provide supe-
rior characterization of collection composition and
ductal anatomy, guiding more precise intervention
selection and timing. The development of validated
clinical prediction rules that incorporate biochem-
ical, clinical, and radiological parameters may en-
able truly personalized complication risk assess-
ment and preemptive management strategies.

Novel Therapeutic Approaches and Tech-
nical Innovations. Technical innovations con-
tinue to expand the therapeutic armamentarium.
Robotic-assisted endoscopy is being explored to
enhance visualization, instrument control, and sta-
bility during complex necrosectomy procedures.
Endoscopic vacuum-assisted closure (EVAC) sys-
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tems, adapted from wound care applications, show
promise in managing complex fistulas and con-
taminated cavities through continuous drainage
and promotion of tissue granulation and remodel-
ing from the inside out [38]. Biological therapies
targeting specific inflammatory pathways (such
as IL-1 and TNF-a inhibition) are under investi-
gation for modulating the excessive inflammatory
response and potentially reducing the incidence
or severity of complications, though their role re-
mains experimental. Nanotechnology approaches
for targeted drug delivery to necrotic tissues and
innovative stent designs with drug-eluting or bio-
degradable capabilities represent frontier areas of
research that may transform future management.

CONCLUSION

The management of pancreatic fluid collection
complications exemplifies the progress of mod-
ern medicine — transitioning from high-morbidity,
one-size-fits-all open surgery toward nuanced, pa-
tient-centered, team-based approaches that prior-
itize physiological preservation, organ function,
and long-term quality of life. The "step-up" philos-
ophy, supported by an array of minimally invasive
techniques and reinforced by multidisciplinary
collaboration, has unequivocally saved lives and
improved long-term outcomes for patients with se-
vere pancreatitis. Future directions include further
technical refinements, the development of sophisti-
cated predictive biomarkers for complications, and
the personalization of treatment algorithms based
on precise anatomical and patient-specific factors.
As technology advances with robotic-assisted en-
doscopy, advanced imaging analytics, and targeted
biological therapies, the medical community con-
tinues to advance toward confronting these formi-
dable complications with ever-greater precision
and efficacy. The ongoing challenge remains the
global dissemination of these advanced approach-
es while maintaining flexibility for adaptation to
local resources and expertise, ultimately aiming to
improve outcomes for all patients affected by this
devastating disease.

REFERENCES
1. Banks P.A., Bollen T.L., Dervenis C. et al.
Classification of acute pancreatitis — 2012:
revision of the Atlanta classification and
definitions by international consensus. Gut.

2013;62(1):102-111.
gutjnl-2012-302779

2. Thoeni R.F. The revised Atlanta classification
of acute pancreatitis: its importance for the ra-
diologist and its effect on treatment. Radiology.
2012;262(3):751-764. https://doi.org/10.1148/
radiol.11110947

3. Baron T.H., DiMaio C.J., Wang A.Y., Mor-
gan K.A. American Gastroenterological As-
sociation Clinical Practice Update: Man-
agement of Pancreatic Necrosis. Gastroen-
terology. 2020;158(1):67-75.e1. https://doi.
org/10.1053/j.gastro.2019.07.064

4. Trikudanathan G., Wolbrink D.R.J., van Sant-
voort H.C. et al. Current concepts in severe
acute and necrotizing pancreatitis: An ev-
idence-based  approach.  Gastroenterolo-
gy. 2019;156(7):1994-2007.e3. https://doi.
org/10.1053/j.gastro.2019.01.269

5. Zhang X., Wang J., Li A. et al. Percutaneous
Endoscopic Necrosectomy via Percutaneous
Catheter Drainage Tract for Infected Pancreatic
Necrosis: A Prospective Cohort Study. Surgical
Endoscopy. 2022;36(1):654-662.

6. Foster B.R., Jensen K.K., Bakis G. et al. Re-
vised Atlanta Classification for Acute Pan-
creatitis: A Pictorial Essay. Radiographics.
2016;36(3):675-687.  https://doi.org/10.1148/
rg.2016150097

7. Lang G.D., Fritz C., Bhat T. et al. EUS-guided
drainage of peripancreatic fluid collections with
lumen-apposing metal stents: is drainage of the
main pancreatic duct a predictor of outcome?
Surgical Endoscopy. 2019;33(8):2592-2599.

8. Werge M., Novovic S., Schmidt P.N., Gluud
L.L. Infection increases mortality in necrotiz-
ing pancreatitis: A systematic review and me-
ta-analysis. Pancreatology. 2016;16(5):698-
707. https://doi.org/10.1016/j.pan.2016.07.004

. Balachandran A., Darden D.L., Tamm E.P. et al.
Arterial complications of pancreatitis and their
radiological management. Abdominal Radiolo-
gy. 2016;41(8):1561-1584.

10. Itoi T., Binmoeller K.F., Shah J. et al. Clin-
ical evaluation of a novel lumen-apposing
metal stent for endosonography-guided pan-
creatic pseudocyst and gallbladder drainage
(with videos). Gastrointestinal Endoscopy.
2012;75(4):870-876. https://doi.org/10.1016/].
gie.2011.10.020

https://doi.org/10.1136/

Ne)

EBpa3uiicKuil HAy4HO-MeAVLMHCKMIA XypHan "CuHo". 2026. Tom 7. N°3 201



COMPLICATIONS OF FLUID ACCUMULATIONS IN ACUTE PANCREATITIS: MULTIDISCIPLINARY ANALYSIS AND MODERN MANAGEMENT ALGORITHMS

11. Drewes A.M., Bouwense S.A.W., Campbell
C.M. et al. Guidelines for the understanding
and management of pain in chronic pancreati-
tis. Pancreatology. 2017;17(5):720-731.

12. Rinninella E., Kunda R., Dollhopf M. et al.
EUS-guided drainage of pancreatic fluid collec-
tions using a novel lumen-apposing metal stent
on an electrocautery-enhanced delivery system:
a large retrospective study (with video). Gastro-
intestinal Endoscopy. 2015;82(6):1039-1046.
https://doi.org/10.1016/j.g1e.2015.04.006

13. Saad W.E., Wallace M.J., Wojak J.C. et al.
Quality improvement guidelines for percutane-
ous management of acute massive pulmonary
embolism. Journal of Vascular and Interven-
tional Radiology. 2010;21(9):1378-1390.

14. Wang H., Chen L., Zhang X. et al. Endoscop-
ic ultrasound-guided transmural drainage and
necrosectomy for the treatment of walled-
off pancreatic necrosis: a large single-center
experience. Journal of Digestive Diseases.
2019;20(2):67-74.

15. Liu L., Yan H., Liu W. et al. Abdominal para-
centesis drainage ahead of percutaneous cathe-
ter drainage benefits patients attacked by acute
pancreatitis with fluid collections: a retrospec-
tive analysis of 54 cases. Annals of Translation-
al Medicine. 2019;7(4):72.

16. Arvanitakis M., Ockenga J., Bezmarevic M.
et al. ESPEN guideline on clinical nutrition in
acute and chronic pancreatitis. Clinical Nutri-
tion. 2020;39(3):612-631.

17. Arvanitakis M., Vanbeckevoort D., Pirenne
J. et al. Transmural drainage of pancreatic flu-
id collections with electrocautery-enhanced
lumen-apposing metal stents: a single-center
experience. Endoscopy International Open.
2022;10(3):E219-E225.

18. Khamidov O.R., Rakhmonov T.S. The role
of percutaneous drainage in the step-up thera-
py of infected pancreatic necrosis in a region-
al clinical hospital. Health Care of Tajikistan.
2020;(2):45-50.

19. Arvanitakis M., Dumonceau J.M., Albert J. et
al. Endoscopic management of acute necrotiz-
ing pancreatitis: European Society of Gastro-
intestinal Endoscopy (ESGE) evidence-based
multidisciplinary ~ guidelines.  Endoscopy.
2018;50(5):524-546.

20.Cao F.,, LiJ., LiA. et al. Percutaneous Catheter

Drainage Following Laparoscopic Necrosecto-
my in Patients with Infected Necrotizing Pan-
creatitis: A Systematic Review and Meta-Anal-
ysis. Gastroenterology Research and Practice.
2019;2019:6347461.

21. Bang J.Y., Navaneethan U., Hasan M.K. et
al. Non-superiority of lumen-apposing met-
al stents over plastic stents for drainage of
walled-off necrosis in a randomised trial. Gut.
2019;68(7):1200-1209. https://doi.org/10.1136/
gutjnl-2017-315335

22. Yang D., Perbtani Y., Mramba L.K. et al.
Transmural drainage of pancreatic fluid collec-
tions with electrocautery-enhanced lumen-ap-
posing metal stents: a systematic review and
meta-analysis. Endoscopy International Open.
2022;10(3):E200-E218.

23. Bang J.Y., Arnoletti J.P., Holt B.A. et al. An
Endoscopic Transluminal Approach, Compared
With Minimally Invasive Surgery, Reduc-
es Complications and Costs for Patients With
Necrotizing Pancreatitis. Gastroenterology.
2019;156(4):1027-1040.e3.

24. Boxhoorn L., van Dijk S.M., van Grinsven J.
et al. Immediate versus Postponed Intervention
for Infected Necrotizing Pancreatitis. New En-
gland Journal of Medicine. 2021;385(15):1372-
1381. https://doi.org/10.1056/NEJMo0a2100826

25. Li A., Cao F., Li J. et al. Step-up mini-inva-
sive intervention for infected necrotizing pan-
creatitis: a prospective study. Pancreatology.
2019;19(6):786-793.

26. Yamamoto N., Isayama H., Kawakami H. et
al. Preliminary report on a new, fully covered,
metal stent designed for the treatment of pan-
creatic fluid collections. Gastrointestinal En-
doscopy. 2013;77(5):809-814.

27. Shestakov A.L., Zaynutdinov M.M., Zubkov
S.A. [Minimally invasive technologies in the
treatment of infected pancreatic necrosis]. Kh-
irurgiia (Mosk). 2020;(5):45-51. (In Russ.)

28. Rakhmonov T.S., Khamidov O.R. Experience
in the complex treatment of severe acute pan-
creatitis. Avicenna Bulletin. 2021;23(1):120-
127. (In Russ.)

29. Hollemans R.A., Bakker O.J., Boermeester
M.A. et al. Superiority of Step-up Approach vs
Open Necrosectomy in Long-term Follow-up
of Patients With Necrotizing Pancreatitis. Gas-
troenterology. 2019;156(4):1016-1026.

202 EBpasuiicKuil HayuHO-MeAVLMHCKMIA XypHan "CuHo". 2026. Tom 7. N°3



COMPLICATIONS OF FLUID ACCUMULATIONS IN ACUTE PANCREATITIS: MULTIDISCIPLINARY ANALYSIS AND MODERN MANAGEMENT ALGORITHMS

30. Tenner S., Baillie J., DeWitt J., Vege S.S. Amer-
ican College of Gastroenterology guideline:
management of acute pancreatitis. American
Journal of Gastroenterology. 2013;108(9):1400-
1415. https://doi.org/10.1038/ajg.2013.218

31. Working Group IAP/APA Acute Pancreatitis
Guidelines. TAP/APA evidence-based guide-
lines for the management of acute pancreati-
tis. Pancreatology. 2013;13(4 Suppl 2):el-el5.
https://doi.org/10.1016/j.pan.2013.07.063

32. Van Baal M.C., van Santvoort H.C., Bollen
T.L. et al. Systematic review of percutaneous
catheter drainage as primary treatment for nec-
rotizing pancreatitis. British Journal of Surgery.
2011;98(1):18-27.

33. Van Grinsven J., van Santvoort H.C., Boer-
meester M.A. et al. Timing of catheter drain-
age in infected necrotizing pancreatitis. Na-
ture Reviews Gastroenterology & Hepatology.
2016;13(5):306-312.

34. Guo Q., Li A., Xia Q. et al. The role of or-

FINANCING

There was no financial support.

gan failure and infection in necrotizing pancre-
atitis: a prospective study. Annals of Surgery.
2014;259(6):1202-1207.

35. Sion M.K., Davis K.A. The Evolving Manage-
ment of Pancreatic Necrosis. Surgical Clinics
of North America. 2018;98(1):61-77.

36. D’Haese J.G., Demir L.E., Friess H. et al. Treat-
ment options for pancreatic necrosis and subse-
quent complications. Langenbeck’s Archives of
Surgery. 2014;399(6):677-691.

37. Varadarajulu S., Bang J.Y., Sutton B.S. et al.
Equal efficacy of endoscopic and surgical cys-
togastrostomy for pancreatic pseudocyst drain-
age in a randomized trial. Gastroenterology.
2013;145(3):583-590.el.

38. Gardner T.B., Chahal P., Papachristou G.I. et
al. A comparison of direct endoscopic necrosec-
tomy with transmural endoscopic drainage for
the treatment of walled-off pancreatic necrosis.
Gastrointestinal Endoscopy. 2009;69(6):1085-
1094.

OUHAHCUPOBAHUE

@DUHAHCOBOH MOJIEPKKU HE OBLIIO.

CONFLICT OF INTEREST KOH®JIUKT UHTEPECOB

The authors declare no conflict of interest.

ABTOpBI 3asIBJISIIOT 00 OTCYTCTBUU
KOH(JIMKTa UHTEPECOB.

INFORMATION ABOUT AUTHORS: NH®OPMAIINUA Ob ABTOPAX:

Kholbegov Azimboy Mirzokhamdamovich — as-
sistant of the Department of Surgical Diseases Nel
named after Academician K.M. Kurbonov State Ed-
ucational Institution " Avicenna Tajik State Medical
University", Dushanbe, Tajikistan.

E-mail: azimboykholbekov@mail.ru
https://orcid.org/0009-0006-5609-0844

*Nazarov Shohin Kuvvatovich — Doctor of Med-
ical Sciences, Head of the Department of Surgical
Diseases Nel named after Academician K.M. Kur-
bonov, State Educational Institution "Tajik State
Medical University named after Avicenna", Du-
shanbe, Tajikistan.

E-mail: shohin67@mail.ru
https://orcid.org/0000-0003-2099-2353

Xos0eroB AzumoO0ii Mup3oxamaaMoBH4 — acCH-
CTeHT Kadeapbl xupyprudeckux Oomesnet Nel um.
akagemuka K.M. Kyp6onoBa I'OY «Tamxukckuit
TOCYIapPCTBEHHBI MEIUIIMHCKHNA YHHUBEPCHUTET WM.
Ao6yanu uonu Cunoy, Jlyman6e, TamkukucTaH.
E-mail: azimboykholbekov(@mail.ru
https://orcid.org/0009-0006-5609-0844

*Haszapo Illoxun KyBBaToBMY — 10KTOp Meau-
MHCKUX HayK, mpodccop, 3aBeayronuii kaheapoit
xupyprudeckux 0osnesneit Nel num. akagemuxa K.M.
Kyp6onosa 'OV «Tamkukckuii rocygapcTBEHHBIH
MEIUIIMHCKUI yHUBepcUTeT WM. AOyanmn uWOHU
Cunoy, Jlyman6e, TajykuKucTaH.

E-mail: shohin67@mail.ru
https://orcid.org/0000-0003-2099-2353

EBPa3uiicKuil HAy4HO-MeAVLIMHCKIIA XypHan "Cuno". 2026. Tom 7. N°3 2 03



COMPLICATIONS OF FLUID ACCUMULATIONS IN ACUTE PANCREATITIS: MULTIDISCIPLINARY ANALYSIS AND MODERN MANAGEMENT ALGORITHMS

Ali-Zade Sukhrob Gaffarovich — Candidate of
Medical Sciences, Associate Professor of the De-
partment of Surgical Diseases N1 named by Acade-
mician K.M. Kurbonov State Educational Institution
"Avicenna Tajik State Medical University", Dushan-
be, Tajikistan.

E-mail: suhrob a@mail.ru
https://orcid.org/0000-0002-2456-7509

Rahmonzoda Kurbonali Rahmon — Candidate of
Medical Sciences, Assistant Professor at the Depart-
ment of Surgical Diseases N1 named by Academi-
cian K.M. Kurbonov State Educational Institution
"Avicenna Tajik State Medical University", Dushan-
be, Tajikistan.

E-mail: kholov75@mail.ru
https://orcid.org/0014-0021-9694-1924

Nuraliev Sharif Saidalievich — surgeon, State Insti-
tution “City Clinical Center for Emergency Medical
Care”, Dushanbe, Tajikistan.

E-mail: sharif.dr.94@mail.com
https://orcid.org/0009-0009-8538-5782

Otaev Shukrullo Zuloliddinovich — postgraduate
of the Department of Surgical Diseases N1 named
by Academician K.M. Kurbonov State Educational
Institution "Avicenna Tajik State Medical Universi-
ty", Dushanbe, Tajikistan.

E-mail: otaev.sh1997@gmail.com
https://orcid.org/0009-0000-9091-9018

Valizoda Anushervon Olimkhon — postgraduate of
the Department of Surgical Diseases N1 named by
Academician K.M. Kurbonov State Educational In-
stitution "Avicenna Tajik State Medical University",
Dushanbe, Tajikistan.

E-mail: valizoda.a@gmail.com
https://orcid.org/0019-0004-9081-9418

*Author for correspondence

Asm-3ane Cyxpod I'agpdapoBuy — kanaugar me-
JTUIMHCKUX HAYyK, TOIEHT KaeIpbl XUPYPTUICCKUX
oonesnet Nel wmm. akamemmka K.M. KypGonoma
'OV «Tamxukckuil rocyapCTBEHHbBIH MEIUIIMH-
ckuil yHuBepcuteT uM. AlGyanu nOuu Cuno», [ly-
manbe, TamkukucTaH.

E-mail: suhrob a@mail.ru
https://orcid.org/0000-0002-2456-7509

Paxmon3ona Kypoonanu Paxmon — kanauaar me-
IWIMHCKUX HayK, aCCHCTEHT Kaelphl Xupypruye-
ckux Oone3neir Nel mm. akanemuka K.M. Kypo6o-
HoBa ['OY «TaKuKCKUil TOCY1apCTBEHHBIN MeIu-
MHCKUN yHHBEpCUTET UM. AOyanu nOuu CuHOY,
Hyman6e, TagKukucTaH.

E-mail: kholov75@mail.ru
https://orcid.org/0014-0021-9694-1924

Hypaaues lllapu¢p CanganueBny — Bpad-xupypr
I'Y “T'oponckoi KIMHUYECKUI LIEHTP CKOPOl Meau-
ruHCcKor momoru”, Jlymran6e, TamKkukucTas.
E-mail: sharif.dr.94@mail.com
https://orcid.org/0009-0009-8538-5782

OtaeB lykpyaio 3ya10auaIuHHOBUY — aCIIUPAHT
Kadenpel xupyprudeckux Oomezneit Nel mm. aka-
nemuka K.M. Kyp6onoBa ['OY «Tamxukckuii ro-
CYIApCTBEHHBI MEIWLUHCKUN YHUBEPCUTET HM.
Abyaim nouu Cunoy, Jlyman6e, TamkukucTas.
E-mail: otaev.sh1997@gmail.com
https://orcid.org/0009-0000-9091-9018

Bammsona AnymepBoH OJHMMXOH — aclupaHT
kaenpsl xupypruyeckux OonesHeit Nel um. aka-
nemuka K.M. Kyp6onoa I'OY «TamKuKCKUl Tr0-
CYNApCTBEHHBI MEIULIUHCKUN YHUBEPCUTET UM.
Abyamm ubuu Cunoy, lyman6e, TamkukucTtas.
E-mail: valizoda.a@gmail.com
https://orcid.org/0019-0004-9081-9418

* ABTOP JJIS1 KOPpPeCHOHAeH U

204

EBpa3uiiCKuil HAyYHO-MEeRULMHCKMIA XypHan "CuHo" 2026. Tom 7. N23



