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Background: Acute pancreatitis is one of the most common gastrointestinal diseases. Approximately 20% of the
patients develop peripancreatic collections. Step-up management it’s now the best approach with less rate of
morbidity and mortality compared with open or minimally invasive surgery. Percutaneous management could
reach a success rate between 50 and 76%. Our study shows the outcomes of trans-gastric versus transabdominal
percutaneous drainage in cases of acute peripancreatic fluid infected collections in the absence of interventionist
endoscopy.

Methods: A retrospective review of a prospectively collected database was conducted. All the patients older than
18 years old that underwent percutaneous drainage between January 2010-December 2021 were included.
Analysis and description of outcomes such as mortality, complications, and avoidance of surgical procedures was
performed.

Results: 18 patients underwent percutaneous drainage. 66.67% of patients were male. Mean age was 52.55 +
22.06 years. Mean weight was 74.43 + 15.25 kg. Mean size of peripancreatic collections 118.4 + 49.12 mm.
Wall-off necrosis was present in 33.33%. Trans-gastric approach was performed in 50% of the cases, the rest was
trans-abdominal. No mortality was evidenced after 30 days of follow up. After trans-gastric percutaneous
drainage, all patients avoided surgical open or laparoscopic procedure.

Conclusion: Standardized step-up approach shows increased rates of success in percutaneous drainage of peri-
pancreatic collections. Our case series shows a high rate of success in terms of avoidance any surgical procedure
with no mortality after trans-abdominal and trans-gastric percutaneous drainage. Nevertheless, further pro-
spective studies with higher sample size are needed.

1. Background

Acute pancreatitis (AP) is defined as an inflammatory process of the
pancreatic gland associated to local and systemic inflammatory
response, being one of the most common gastrointestinal diseases with
an incidence of 34 per 10.0000 habitants per year in high income
countries [1]. In our country, there is no specific epidemiological data,
therefore it has not been possible to establish the real incidence of the
disease and its management outcomes [2].

Around 80% of the acute pancreatitis are attributed to gallstones,
followed by alcohol in 9% of the cases and 5% secondary to traumatic
events; the remaining percentage is due to other multiple etiologies
including pharmacological induced among others [3]. Acute

pancreatitis severity is highly variable, ranging from self-limited epi-
sodes to multiorgan failure [4,5]. Almost 20% of the patients with acute
pancreatitis develop a complicated clinical course that can progress and
lead to fatal outcomes [6,7]. Despite the etiological differences, mor-
tality rates are about 4-5% in mild acute pancreatitis and 30-50% in
severe pancreatitis [8].

The imaging evaluation depends on the medical criteria and the
clinical evolution of the patient. These are usually suggested when there
is diagnostic doubt, deterioration, multiple organ failure and suspected
complications [9-11]. The abdominal ultrasound, computerized axial
tomography (CT) and the magnetic resonance (MR) are essential for
determining the etiology, however, ultrasound lacks efficacy due to the
frequent interposition of gas; while the TC is the gold standard for
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diagnosis, classification, and identification of complications [9]. Imag-
ing findings are interpreted in the context of severity using the tomo-
graphic severity index (CTSI).

Treatment of acute pancreatitis has evolved over the years, currently
it is based on has 4 pillars: early intravenous hydration, adequate
nutrition, analgesia, and additional necessary interventions. Although
consensus has been reached on the nomenclature, there are still no
definitive agreements on treatment options [8,9,12]. Once a torpid
clinical progression of patients, complications must be ruled out
differentiating them into systemic (transitory and persistent organ fail-
ure) and local complications. The Atlanta consensus (1992), generated a
universally nomenclature that classified local complications into 5
types, based on imaging findings: Peripancreatic acute liquid collec-
tions, acute necrotic collection, pancreatic pseudocyst, walled-off ne-
crosis, and infected necrosis [8-12].

Adequate drainage of infected necrotic collections is the funda-
mental pillar in the treatment of these patients, in conjunction with
opportune antibiotic therapy and multidisciplinary medical manage-
ment [8-12]. Percutaneous drainage is routinely performed guided by
computed tomography and has represented an advance in the manage-
ment of peripancreatic collections [13-15]. Its use is recommended in
the literature mainly as a bridging therapy in those patients with
infected necrosis in whom it is necessary to stabilize the septic process
before considering surgical management, although recent studies have
shown efficacy of approximately 40% as the only treatment [13-15].
The percutaneous management of the collections control the origin of
the infection by removing the infected fluid, reducing surgical stress and
the complications associated with conventional interventions [15]. The
success rate of percutaneous drains varies between 14 and 86% with low
mortality and morbidity, and accompanied by drains rigorous care,
correct cleaning and frequent irrigation could improve even more the
result of the technique [14-17]. The approach to pancreatic collections
is initially considered as a minimally invasive procedure since lower
rates of complications have been demonstrated. Percutaneous proced-
ures can be performed in the earliest stages of the evolution, with
relative safety and effectiveness, reducing local complications and the
patient’s systemic inflammatory response [13,14,16]. The aim of this
study, it’s to describe the experience and outcomes in management of
infected pancreatic necrosis by percutaneous drainage (trans-abdominal
and trans-gastric approach) in an institution in which interventionist
endoscopy it’s not available.

2. Materials and methods
2.1. Study population

With the Institutional Review Board’s approval and following Health
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Insurance Portability and Accountability Act (HIPAA) guidelines, a
retrospective review of a prospectively collected database was con-
ducted. The present study has been reported in line with PROCESS
guidelines [17] All patients over 18 years of age that underwent
percutaneous drainage of peripancreatic infected collections due to
acute biliary pancreatitis between January 2014 and May 2021 were
included (Fig. 1). Patients with no post-drainage evolution and missing
data were excluded. Ethical compliance with the Helsinki Declaration,
current legislation on research Res. 008430-1993 and Res. 2378-2008
(Colombia) and the International Committee of Medical Journal Edi-
tors (ICMJE) were ensured under our Ethics and Research Institutional
Committee (IRB) approval.

2.2. Data management

Descriptive statistics were reported in terms of variable nature.
Qualitative analysis was performed in terms of frequencies and per-
centages, while quantitative analysis was done in terms of mean and
standard deviations of normally distributed data and medians and
interquartile ranges (IQRs) for non-normally distributed data. Statistical
analysis were performed to describe the association between the
approach and the main outcomes.

2.3. Percutaneous management

2.3.1. Drainage indication

In patients presented with suspected acute local infected complica-
tions due to acute biliary pancreatitis such as peripancreatic collections,
or necrotic infected collections were assessed by abdominal computed
tomography. Once confirmed the presence of an infected collection
(defined by clinical deterioration, increased inflammatory signs, and
elevation of laboratory markers such as white blood cells, reactive C
protein, elevated procalcitonin and presence of gas in the peripancreatic
collection) an evaluation by single interventionist radiologist was
requested to perform percutaneous drainage.

2.3.2. Technique

Drainage was performed with imagenologic guidance (all procedures
were performed with a sonographic guide initially, and in technically
difficult cases, with a tomographic guide.). In sterile conditions, local/
general anesthesia was required according to clinical status of the pa-
tient. Seldinger technique was used by protocol; a 0.8-mm hydrophilic J-
shaped guidewire were used to perform the adequate placement of the
catheter into the infected collections. Trans-abdominal or trans-gastric
management were performed, depending on the localization and tech-
nical availability to perform the procedure. In cases of trans-gastric
drainage, a 16-18 French pig-tail catheter drainage was preferred, and
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in trans-abdominal cases, a 12-16 French pigtail was used. After the
placement, aspiration and culture of the collection was performed; and
later, irrigated with 1-3 L of saline solution. Requirement of new
drainage was defined by non-improvement in clinical condition, and
tomographic evidence of collection persistence (Image 1).

2.3.3. Follow up

Patients were assessed until 1 h after the procedure, to avoid im-
mediate post-procedure complications. All patients were evaluated by a
general surgeon after the procedure, and with close evaluation of vital
signs, arterial gasometry, and clinical assessment. In cases of Intensive
care unit stay, a closer surveillance was performed. Post - procedure
tomography only was performed if patients have a worse clinical course.
All patients were evaluated after resolution of the complication in
external valoration by a general surgeon.

3. Results
3.1. Demographic characteristics

Between 2014 and 2021, 1020 episodes of acute biliary pancreatitis,
and 35 patients present infected peripancreatic collections with or
without necrosis. 18 patients underwent percutaneous drainage and
were included in the study, the remaining patients (n = 17) technical
difficulties don’t allow the percutaneous intervention and require sur-
gical management (open and laparoscopic debridation). 66.67% (n =
12) of patients were male. Mean age was 52.55 + 22.06 years. Mean
weight was 74.43 + 15.25 kg. History of arterial hypertension was
presented in 22.22% (n = 4), type 2 diabetes mellitus in 5.5%.(n = 1)
(See Table 1). In all cases etiology of pancreatitis was biliary.

3.2. Peripancreatic collection characteristics

All patients were presented with acute complications according to
Atlanta classification (<4 weeks) and were classified as acute peri-
pancreatic fluid collection (APFC). Computed tomography severity
index (CTSI) score was assessed, and classified as: mild (0-3), moderate
(4-6), and severe (7-10). Majority of the patients 83.33% (n = 14)
presented with a severe CTSI score. Fluid characteristics based on to-
mography images were defined as: heterogeneous or homogeneous; in
our population, in most of the cases, collection was heterogeneous.
(83.33%). As well, pancreatic necrosis was evaluated and classified > or
equal than 30%; in the patients included in the study, most of the pa-
tients present with more than 30% of pancreatic necrosis (61.11%; n =
10). Size of the peripancreatic collection was calculated based on
tomographic findings with a mean size of 118.4 + 49.12 mm. Wall-off
necrosis was present in 33.33% (n = 6). In all cases, fluid collections
were cultivated; findings are summarized in Table 2.
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Table 1
Demographic characteristics.
Variable Result
Gender % (n)
Male 66.6(12)
Female 33.3(6)
Mean SD
Age 52.5 22.06
Weight 74.4 15.25
Comorbidities %(n)
No-Comorbidities 66.6(12)
Arterial Hypertension 22.2 (4)
Type 2 Diabetes 5.5(1)
Chronic Renal disease 5.5(1)
Table 2
Peripancreatic collection characteristics.
Variable Result
CTSI % (n)
Mild 16.6(3)
Moderate 0 (0)
Severe 83.3 (15)
Fluid % (n)
Heterogeneous 83.3 (15)
Homogeneous 16.6(3)
Pancreatic necrosis % (n)
<30% 38.8(7)
>30% 61.1 (11)
Type of collection % (n)
Peripancreatic Collection 66.6 (12)
Wall-off Necrosis 33.3(6)
Culture % (n)
E. Coli 50 (9)
K. Pneumoniae 33.3(6)
Lactococcus 55(1)
Candida Albicans 11.1 (2)
Mean SD
Size of the collection 118.27 mm 49.12

3.3. Outcomes

Multi-organic dysfunction was present in 94.4% (n = 17) of the pa-
tients prior to percutaneous drainage. After the procedure, only 5.5% (n
= 1) of the cases did not modify clinical conditions of organic
dysfunction. In 94.4% (n = 17) of the population, percutaneous drainage
was considered successful, by avoiding pancreatic surgery (debridation,
necrosectomy, laparoscopic debridation). Number of required drainages
were evaluated as well, the majority of the patients (87.50%; n = 15)
only needed one procedure, 6.25% (n = 2) required two, and 6.25% (n
= 2) required three percutaneous drainages. In all cases, only one pigtail
catheter was placed in the collection. Tomographic guide was the most
frequently used, in 83.33% (n = 14) of the cases. Trans-gastric approach
was performed in 50% (n = 9) of the cases, the rest was trans-abdominal.

Image 1. A.Peripancreatic infected collection with gas and perpipancreatic edema.(Red arrow) B Peripancreatic infected collection with percutaneous drainage

(Red arrow).
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No mortality was evidenced after 30 days of follow up. Pancreatic fistula
was observed in 6,25% (n = 2) of the cases; no other complications were
observed. Management of drains were teached to the patients, and all
follow up was performed by a pancreatic surgeon out-hospital.

3.4. Trans - abdominal versus trans-gastric drainage

After trans-gastric percutaneous drainage, all patients avoided sur-
gical open or laparoscopic procedure; compared with trans-abdominal
approach in that one patient’s procedure was considered unsuccessful,
and patient required laparoscopic drainage of infected pancreatic ne-
crosis. There was a slight difference in the approach in terms of
improvement of organ dysfunction. (Trans-abdominal 1 patient im-
proves organ dysfunction compared with 0 in trans-gastric approach).
Sonographic approaches were preferred in cases of trans-abdominal
drainage, and tomographic approaches were the most frequent guide in
cases of trans-gastric procedure. (See Table 3). Statistical analyses were
performed in terms of avoidance of surgery and complications, however,
there is no statistical difference of the approaches. (p = 0.12, p = 0.4, CI
95% Respectively).

4. Discussion

Evolution of AP into necrotizing pancreatitis has an increased rate of
mortality, reaching 35% in some cases of series [18,19]. Effectiveness in
the treatment of peripancreatic collections associated with necrotic tis-
sue are well described in the literature; in previous years, open
necrosectomy was considered the gold standard in the management of
this complication [19], however, minimally invasive approach was
explored to avoid surgery, and prevent surgical morbidity [19]. PANTER
trial [19,20], demonstrate the numerous benefits of an “step - up”
approach over open surgery; with lesser proportion of complications,
reduced time of recovery, and less rate of mortality in cases of percu-
taneous drainage [19,20]; also, PENGUIN trial, shows benefit of endo-
scopic approach over surgery in the same postoperative outcomes [21].
Surgical approach shows an increased rate of mortality, reaching almost
42% in some series reported [19]. For that reason, the step-up approach
in general surgery departments should be standardized to reduce mor-
tality rates and prevent chronic morbidity.

Success rate of percutaneous drainage is in a range of 0-78% in some
series of cases [22], and it is referred to most of the times in terms of
avoiding surgical procedures or mortality rates [22]. Freeny et al. [23],
was the first author to describe the effectiveness of percutaneous
drainage and shows a success rate of 47% in well selected cases and be
able to decrease the multi-organ failure [23]. However, success rate is
related to a multidisciplinary approach, gathering interventionist radi-
ologists, gastroenterologists, general surgeons, pancreatic surgeons, and
intensive care units’ members [23]. Sharma et al. [22], report a high rate
of success in CT guided percutaneous drainage, with 85,7%, avoiding
surgical approach in 75% of the cases. As well, Wronski et al. [24],
shows a 33% of success rate in ultrasound guided percutaneous
drainage, and could be used as a definitive approach to avoid surgery
and reach complete resolution of the complication [24]. These results
are comparable with ours, with a success rate of 94.4% of the cases, with
no complications after 30 days of follow up.

Table 3

Trans-abdominal versus Trans-gastric percutaneous drainage.
Variable TAPD TGPD
Successful drainage % (n) 88.8 (8) 100 (9)
Organ dysfunction improvement % (n) 125(Q1) 0 (0)
Required surgical procedure % (n) 12.5(1) 0 (0)
Tomographic approach % (n) 77.8 (7) 88.8 (8)
Sonographic approach % (n) 25% (2) 12.5 (1)
Required drainages Mean (sd) 1.44 (0.72) 1(0)
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Tomographic guide it’s the most frequent one used; only 4 authors
described their experience using ultrasound guide in peripancreatic
drainage [24]; in our population no differences between the radiologic
approach, however, it’s important to declare that in cases of increased
technical difficulty CT guide was preferred over ultrasound, depending
on the radiologist experience.

Is well known that infected peripancreatic collections are related
with bacterial infection [22], in the majority of the cases, E.Coli and and
E. Faecioum were the most frequent bacteria isolated [22]. In our pop-
ulation, no gram-positive bacteria were obtained, and E. Coli remains to
be the most persistent bacteria isolated; however, fungi are a microbi-
ological concern that needs to be in our minds in critically ill patients as
we can see in our population with 11.1% of the cases.

The use of more than one catheter, it’s related to increased success
rates in patients with large collections with infected necrosis, lavage of
the cavity could be related with better outcomes because, the use of
saline solution could reduce the rate of debris and necrotic tissue that is
susceptible of infection [22-24].

Some literature reports the trans gastric percutaneous approach in
the drainage of pancreatic pseudocyst and collections [25-27], however,
with the advent of endoscopic procedures, these interventions are
abandoned, and replaced with endoscopic ultrasound guided drainage
or cystogastrostomy [25-27]. Nevertheless, in some low-income coun-
tries, interventionist endoscopy is not available, and expertise in inter-
ventionist radiologists have an increased importance in the management
of these conditions.

In our population, trans-gastric approach shows comparable results
with trans-abdominal approach, with high rate of success, and achieves a
100% rate of avoiding surgical procedures, with no complications after
30 days of follow up. To the best of our knowledge, our study is the first
one to describe the trans gastric approach in the management of
percutaneous infected necrosis, with an increased rate of success, com-
parable with endoscopic approach according to the present-day litera-
ture. In low-income countries, access to interventionist endoscopy could
be limited, and the radiologist techniques could be a feasible approach
in acute complications of pancreatitis.

Limitations of our study, includes the retrospective nature, and the
limited number of cases (related with the proportion of patients that
develop infected pancreatic necrosis), as well, in our center the non-
availability of ultrasound-endoscopic guide to perform endoscopic
procedures could limit the comparison of the approach.

5. Conclusion

Standardized step-up approach shows increased rates of success in
percutaneous drainage of peripancreatic collections. Our case series
shows a high rate of success in terms of avoidance any surgical pro-
cedure with no mortality, and any differences were observed in clinical
outcomes between trans-gastric or trans-abdominal approach. Never-
theless, further prospective studies with higher sample size are needed.
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