Abdominal Radiology (2023) 48:2415-2424
https://doi.org/10.1007/500261-023-03883-4

INTERVENTIONAL RADIOLOGY q

Check for
updates

Early vs. late percutaneous catheter drainage of acute necrotic
collections in patients with necrotizing pancreatitis

Harsimran Bhatia' - Shameema Farook' - Chaitanya Uday Bendale' - Pankaj Gupta'© - Anupam K. Singh? -
Jimil Shah? . Jayanta Samanta? - Harshal Mandavdhare? - Vishal Sharma? - Saroj K. Sinha? - Vikas Gupta3 -
Thakur Deen Yadav? - Usha Dutta? - Manavjit Singh Sandhu' - Rakesh Kochhar?

Received: 13 January 2023 / Revised: 4 March 2023 / Accepted: 6 March 2023 / Published online: 17 April 2023
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2023

Abstract

Purpose It is recommended to drain the pancreatic fluid collections later in the course of the acute necrotizing pancreatitis
(ANP). However, earlier drainage may be indicated. We compared early (<2 weeks) vs. late (3rd to 4th week) percutaneous
catheter drainage (PCD) of acute necrotic collections (ANC).

Materials and methods This retrospective study comprised ANP patients who underwent PCD of ANC. The diagnosis of
ANP was based on revised Atlanta classification criteria and computed tomography performed between 5 and 7 days of
illness. Patients were divided into two groups [1st 2 weeks (group I) and 3rd—4th weeks (group II)] based on the interval
between the onset of pain and insertion of catheter. The technical success, clinical success, complications, and clinical out-
comes were compared between the two groups.

Results One hundred forty-eight patients (74 in each group) were evaluated. The procedures were technically successful in
all patients. The clinical success rate was 67.6% in group I vs. 77% in group II (p =0.069). The incidence of complications
was significantly higher in group I (n=12, 16%) than group II (n=4, 5.4%) (p =0.034). These included 15 minor (11 in group
I and 4 in group II) and one major complication (group I). Of the clinical outcomes, the need for surgery was significantly
higher in group I than in group II (13 patients vs. 5 patients, p=0.031).

Conclusion Early PCD is as technically successful as late PCD in the management of ANC. However, early PCD is associ-
ated with higher surgical rate and higher incidence of complications.
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Introduction

Acute pancreatitis (AP) is a common condition present-
ing to the emergency room [1]. Pancreatic fluid collec-
tions represent the most common local complication
of acute necrotising pancreatitis [2]. According to the
revised Atlanta classification, the acute fluid collections
(<4 weeks) have been divided into acute necrotic collec-
tions (ANC) and acute peripancreatic fluid collections,
depending on the presence of necrosis [3]. In the later
period (>4 weeks), the collection gets encapsulated into
walled-off necrosis (WON) or pseudocyst. Infected or
symptomatic necrotic fluid collections need to be man-
aged. The recommended management strategy is step-up
approach which involves initial conservative management
followed by drainage procedure and minimally invasive
necrosectomy, in case of non-response to drainage pro-
cedures. Drainage methods include percutaneous, endo-
scopic, or a combination of these techniques [4—7]. Cur-
rently, endoscopic drainage is preferred for WONs close to
the stomach or duodenum. Percutaneous catheter drainage
(PCD) is the standard technique for collections in the non-
encapsulated stage due to potential risks associated with
endoscopic methods [8]. It is recommended to perform
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PCD in the later course of the disease, that is, between the
third and fourth week of illness (interval from onset of
pain), when the collections are likely to encapsulate [9].
However, earlier drainage (in the 1st two weeks) may be
indicated. PCD is also used as an adjunct to endoscopic
drainage (dual modality drainage) or surgery.

A recent study showed that early PCD is safe and effec-
tive [10]. Early PCD in patients with moderately severe
and severe AP may have positive impact on the prognosis
[11, 12]. Early drainage in patients with severe AP and
organ failure led to the reduced infection rate, operation
rate, and mortality in a recent study [13]. Another study
showed a shorter systemic inflammatory response syn-
drome period and hospitalization in patients with early
PCD compared to the control group with no drainage [14].

Despite a recent recommendation to use PCD for treat-
ing infected or symptomatic ANC in the early acute period
(<2 weeks) [15], there is a lack of literature reporting the
safety and efficacy of PCD in the 1st 2 weeks of illness.

The purpose of this retrospective study was to com-
pare the safety and efficacy, and clinical outcomes of
early (<2 weeks) vs. late (3rd—4th weeks) PCD of ANC
in patients with AP.
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Materials and methods

The institutional ethics committee approved this retrospec-
tive study. The need for informed consent was waived.
Consecutive patients with acute necrotizing pancreati-
tis who underwent PCD in the first two weeks of illness
between January 2018 and September 2021 were included
(group I). The diagnosis of AP was based on the revised
Atlanta classification criteria (two or more of the follow-
ing): typical pancreatic type abdominal pain, elevation of
serum amylase or lipase levels to more than three times
the upper limit of normal, and imaging findings of AP. The
decision to perform PCD in the 1st two weeks was based
on the evaluation by a multidisciplinary team comprising
medical gastroenterologists, surgical gastroenterologists,
and interventional radiologists. Indications of PCD were
suspected infection, pressure symptoms, or intra-abdom-
inal hypertension.

Infection was suspected based on the presence of gas
within pancreatic or peripancreatic collection and clinical
signs of infection, including non-resolving organ failure,
or persistent (>3 days) fever, leukocytosis, or elevated
C-reactive protein. In all cases, the final diagnosis of
infected necrosis was based on the culture of the fluid
aspirated at the time of first drainage procedure.

An equal number of matched controls who underwent
PCD in the third and fourth week of illness for similar
clinical indications during the same period (i.e., July 2018
to September 2021) comprised the comparison group
(group II). Matching was done based on the severity of AP,
age, gender, modified computed tomography (CT) severity
index, and organ failure using online software.

Exclusion criteria were patients with recurrent acute,
acute on chronic pancreatitis, and patients with incomplete
clinical details.

Patient evaluation and treatment protocol

Patients with AP were classified into moderately severe and
severe AP based on the revised Atlanta classification [3].
Severe AP was defined by persistent organ failure (> 48 h,
single or multiple), while patients with moderately severe
AP had transient organ failure (<48 h) or had local compli-
cations without persistent organ failure [3]. The modified
Marshall scoring system defined organ failure [3].

All patients were managed as per standard treatment
guidelines, including fluid resuscitation, oxygen, and
nutritional support (enteral or parenteral). Antibiotics were
given for extrapancreatic infections or infected necrosis.

Contrast-enhanced CT was performed between 5 and
7 days after the onset of pain. Contrast-enhanced CT scans

of the entire abdomen (from the domes of diaphragm to
the pubic symphysis) were performed on a multidetector
row scanner in the portal venous phase (70 s) following
intravenous injection of 80—100 ml of a non-ionic contrast
media (omnipaque 300, GE Healthcare) at a rate of 2.5 ml/
second using a pressure injector. In patients with suspected
vascular complications (gastrointestinal bleeding, cathe-
ter bleed, or fall in hemoglobin), an arterial phase of the
entire abdomen was also acquired using bolus tracking
technique after injecting contrast at a rate of 3.5-4 ml/s.
In all cases, the portal venous phase images were reviewed
for the purpose of this study by an abdominal radiologist
with 8 years of experience in reading abdominal CT scans.
Modified CT severity index was based on the presence of
pancreatic inflammation, detection and quantification of
pancreatic necrosis (less than or more than 30% of the
pancreatic parenchyma), and extra-pancreatic complica-
tions. ANC was defined on CT as an ill-defined variably
loculated non-encapsulated heterogeneous collection con-
taining both fluid and necrotic material. In contrast, acute
peripancreatic fluid collection lacks the necrotic compo-
nent and appears homogeneous. The number of ANCs was
assessed based on the compartments involved [2]. In each
of the compartments, the largest dimension was evaluated
(if measurable) and added to report the size of collection.

PCD protocol

Interventional radiologists with 3-8 years of experience
in non-vascular abdominal interventions performed PCD
procedures. Procedures were done under ultrasound/ CT
guidance. The procedures were performed with the Seld-
inger technique. The collections were accessed via 18-gauge
needle and 0.035" stiff guidewire. Serial dilatations of the
tract were done using stiff fascial dilators (8—14F) over the
guidewire. Finally, a 10—14F pigtail or a malecot catheter
was placed over the guidewire into the collection. The cath-
eter was fixed with a silk suture. The drain fluid was sent for
culture and antibiotic sensitivity testing. The catheter was
flushed daily with 50-100 ml of normal saline. Ultrasound
evaluation was performed on the 3rd day after the proce-
dure. Earlier assessment was performed in patients when
there was no significant output from the catheter. Catheter
upsizing was performed between 3rd and 5th day (under
ultrasound or fluoroscopic guidance, using a 2—4F larger
catheter than the initial catheter) in patients who did not
show signs of improvement (resolution of fever, improve-
ment in organ function, reduction in intra-abdominal pres-
sure) or when there was inadequate output from the catheter
due to thick contents. If there was no clinical improvement
within 1 week, contrast-enhanced CT scan was performed
and patients with more than 50% residual collections were
managed by endoscopic/surgical necrosectomy. Patients
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who had more than 50% reduction in the size of the collec-
tion were managed with further catheter upsizing. In case,
the second catheter upsizing failed, the patients underwent
necrosectomy. The catheter was removed in patients who
had no fever or signs of ongoing sepsis and had complete
resolution of the collection on imaging with drain output less
than 10-20 mL/day for three consecutive days (Figs. 1, 2, 3).

For collections that involved more than one compart-
ment (e.g., lesser sac collections extending to the left para-
renal space and left paracolic gutter), multiple catheters
were placed (either in the same session or sequentially),

if there was a safe bowel/ vessel free window. The largest
component of the collection was drained first. The retrop-
eritoneal route was preferred in all cases. However, when
a collection could not be drained via retroperitoneal route,
transperitoneal route was employed [16]. When the lesser
sac collections were completely draped by the stomach,
transgastric drainage was performed. A procedure was
considered technically successful if the catheter could
be placed within the collection/ collections as intended.
PCD was considered clinically successful if the patient

Fig.1 CECT sections in a 45-year-old female with gallstone-induced
acute necrotizing pancreatitis who underwent catheter drainage on
day 10 of illness. A, B Axial and coronal images show acute necrotic
collections (arrows). Catheter tip is denoted by double headed arrow.
The drainage was performed via transperitoneal route using an ini-

tial pigtail catheter of 14F. Upsizing procedure with an 18F malecot
catheter was performed on day 14. Another 14F malecot catheter was
placed in the left paracolic gutter at day 12 of illness. The catheters
were flushed daily with 50-100 ml of normal saline

Fig.2 CECT sections in a 38-year-old male with alcohol-induced
acute necrotizing pancreatitis who underwent catheter drainage in 4th
week of illness. A, B Axial and coronal images show intrapancreatic
and peripancreatic walled off necrotic collections with catheter tip
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in situ (arrows). The drainage was performed via transperitoneal route
using an initial pigtail catheter of 14F on day 23 of the illness. Upsiz-
ing procedure with an 18F malecot catheter was performed on day 27
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Fig.3 CECT sections in a 56-year-old male patient with alcohol-
induced acute necrotizing pancreatitis who underwent catheter drain-
age with a 10F catheter in 2nd week of illness. The patient com-
plained of feculent drain output 3 days after catheter insertion. A and
B show catheter tip within the colonic lumen (thick arrows). There
is a large air-containing collection in the lesser sac and gastrosplenic

recovered (collection resolved and patient discharged from
the hospital) without requiring surgical intervention.

Complications were classified into major and minor based
on Society of Interventional Radiology guidelines [17].

Assessment of parameters and clinical outcomes

The following baseline parameters were recorded demo-
graphic details, etiology of AP, interval from the onset of
the abdominal pain to PCD (pain to PCD interval), revised
Atlanta classification severity, modified CT severity index,
presence of co-morbidities, organ failure, baseline C-reac-
tive protein and procalcitonin, number, site, and a maximum
dimension of collection, and presence of infected necrosis.

Intervention details documented included initial size,
number of catheters, upgradations, and final catheter size.

locations (arrows). C and D Follow up CT after surgical necrosec-
tomy. The air containing collection has mostly resolved (arrow, C).
The percutaneous catheter that transgressed the colon was removed
(arrow, D). The patient later succumbed to non-resolving multiple
organ failure

Clinical outcomes recorded were the length of hospitaliza-
tion, need for intensive care unit (ICU) admission, length of
ICU stay, need for surgery, and mortality.

Statistical analysis

SPSS Version 22.0 was used to analyze data. The contin-
uous data were presented as mean with range or median
with standard deviation (based on the distribution), and the
categorical data were presented as percentages. The Kol-
mogorov—Smirnov test assessed the normality of the data.
The continuous variables were compared using the student’s
t test (for normally distributed data) or Mann—Whitney U
test. The categorical variables were compared using the
chi-square test or Fischer’s exact test. For all the tests of
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association, a p value of <0.05 was considered statistically
significant.

Results
Patients and baseline characteristics

A total of 97 patients underwent PCD of ANC in the 1st
two weeks. Of these, 12 patients who did not have complete
baseline data and 11 patients who had recurrent AP or acute
on chronic pancreatitis were excluded. Thus, 74 patients
comprised group I. Additionally, over the study period,
213 patients underwent PCD of the ANC in the 3rd and
4th weeks. Of these, 74 matched controls constituted group
II. Thus, 148 patients (mean age 38.9 years) were included
in our study. There were 99 (66.9%) males and 49 (33.1%)
females. Gallstone disease was the most common etiology
(n=65, 43.9%), followed by alcohol (n=59, 39.8%). Severe
AP and moderately severe AP were present in 135 (91.2%)
and 13 (8.8%) patients, respectively. Organ failure was seen
in 136 (91.8%) patients. Infected necrosis was confirmed
on culture of the aspirate in 27 (36.5%) patients in group
I and 35 (47.3%) patients in group II (p =0.183). Of the
patients with suspected infection (61 in group I, 63 in group
II), 25 (40.9%) in group I and 32 (50.8%) in group II had
positive cultures (p =0.273). Of the patients with pressure
symptoms (4 in group I, 3 in group II), one in each group
had positive cultures (p=0.809). Finally, in the IAH group
(9 in group I, 8 in group II), 1 (11.1%) patient in group I and
2 (25%) patients in group II had positive cultures (p=0.576).
The most common site of the collection was the lesser sac
(n=68, 45.9%), followed by the lesser sac with paracolic
extension (n=150, 33.7%), with the mean collection size
being 10.8 cm. Table 1 shows the comparison of baseline
parameters between the two groups.

Clinical and biochemical features

There was no significant difference in age, sex, etiology,
revised Atlanta classification severity, organ failure, and
presence of co-morbidities between the groups. Baseline
C-reactive protein and procalcitonin levels were not signifi-
cantly different between the groups. Mean interval between
onset of pain and PCD was 10.1 +2.9 days (9-14 days) in
group I vs. 21.6 +4.5 days (15-30 days) in group IIL.

Percutaneous catheter drainage

There was no significant difference in the size and number
of collections between the groups. Similarly, there was no
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Table 1 Comparison of baseline and clinical parameters between the
two groups

Baseline parameters Group I (Cases) Group II p value
n=74 (Controls)
n=74

Age? (years) 37.1 (22-67) 40.8 (25-69) 0.071
Gender (male, female) 49, 25 50, 24 0.811
Etiology 0.832

Gallstones 32 (43.2%) 33 (44.5%)

Alcohol 30 (40.5%) 29 (39.1%)

ERCP 2 (2.7%) 3(4.1%)

Others 10 (13.5%) 9 (12.1%)
Severity 0.723

SAP 68 (91.8%) 67 (90.5%)

MSAP 6 (8.1%) 7(9.4%)
MCTSI* 8.2 (6-10) 8.4 (6-10) 0.389
Comorbidities 13 (17.5%) 10 (13.5%) 0.654
Serological investigations

Baseline procalcitonin 7.5+19.3 34+8.5 0.125

levels

Baseline CRP levels 156.8 +179.1 128.7+107.5 0.071
Organ failure 0.073

Single OF 39 (52.7%) 41 (55.4%)

Multiple OF 33 (44.5%) 23 (31.1%)

ERCP endoscopic retrograde cholangiopancreatography, SAP severe
acute pancreatitis, MSAP moderately severe acute pancreatitis,
MCTSI modified computed tomography index, OF organ failure

*Values are in mean (range), otherwise median +SD

significant difference in the initial and final catheter size
and the catheter upgradations. However, the total number
of catheters was significantly higher in group I (mean, 2.1
vs. 1.7, p=0.015) (Table 2).

Technical success, clinical success, and complications

The technical success rate was 100% in both groups. The
clinical success rate was 67.6% in group I vs. 77% in group
IT (p =0.069). There were 16 catheter-related complica-
tions. The incidence of complications was significantly
higher in group I (n =12, 16%) than group Il (n=4, 5.4%)
(p =0.034). These included 15 minor complications (11
in group I and 4 in group II) and one major complication
(only in group I). The minor complications included cath-
eter blockage (n=06, 4 in group I and 2 in group II), slip-
page (n=2, both in group I), and pericatheter leak (n="7,
5 in group I and 2 in group II). There was one major com-
plication, an iatrogenic colonic perforation in one patient
in the early PCD group. This patient underwent diversion
colostomy with open necrosectomy. This patient died after
18 days of ICU stay.
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Table2. Comp?rison Of_ Intervention details Group I (Cases) Group II (Controls) p value
COllf?Cthl’l and intervention n="74 n="74
details between two groups
Collection
Number® 1.7 (1-4) 1.9 (1-4) 0.142
Size (largest dimension in cm)* 11.4 (5-16) 10.1 (4-18) 0.099
Site 0.236
Lesser sac 39 (52.7%) 48 (64.8%)
Lesser sac + paracolic gutters 28 (37.8%) 22 (29.7%)
Paracolic gutters 7(9.4%) 4(5.4%)
Indications of drainage
Suspected infected necrosis 61 (82.4%) 63 (85.1%) 0.231
Pressure symptoms 4(5.4%) 3(4.1%) 0.991
IAH 9 (12.2%) 8 (10.8%) 0.897
PCD details
Number of catheters® 2.1 (1-6) 1.7 (1-4) 0.015
Route of drainage 0914
Retroperitoneal 41 (55.4%) 38 (51.3%%)
Transperitoneal 14 (18.9%) 18 (24.4%)
Retroperitoneal + Transperitoneal 14 (18.9%) 12 (16.2%)
Transgastric 5 (6.8%) 6 (8.1%)
Starting size of catheter® (F) 11.7 (10-16) 12.1 (10-18) 0.319
Need for upgradation 46 (62.1%) 50 (67.5%) 0.901
Number of upgradations® 1.2 (1-4) 1.46 (1-5) 0.427
Final catheter size® (F) 16.5 (14-24) 16.8 (14-24) 0.717
Complications 12 (16%) 4 (5.4%) 0.034
Outcome parameters
Length of hospital stay (days)? 28 (8-102) 29.4 (7-122) 0.610
Need for ICU admission 47 (63.5%) 38 (51.3%) 0.098
Length of ICU stay (days)* 8.2 (0-31) 6.2 (0-41) 0.212
Surgery 13 (17.5%) 5(6.7%) 0.031
Mortality 18 (24.3%) 14 (18.9%) 0.422

IAH intra-abdominal hypertension, /CU intensive care unit, ' French

*Values are in mean (range)

Clinical outcomes

There was no difference in length of hospitalization, ICU stay,
length of ICU stay, and mortality. However, the need for sur-
gery was significantly higher in group I patients. Surgery was
needed in 13 patients in group I compared to 5 patients who
underwent surgical procedures in group II (»p=0.031). Surgi-
cal procedures performed in group I included necrosectomy
(n=28), necrosectomy with diversion ileostomy (n=3), and
diversion colostomy (n=2). On the other hand, all five patients
in group II underwent necrosectomy alone. The cause of death
was multisystem organ failure.

Sub-group analysis

Patients were further divided into sub-groups based on
the revised Atlanta classification severity and presence of
infected necrosis.

Severe disease (n = 135)

The mean number of catheters (2.2 vs. 1.76) and complica-

tions associated with PCD (n=16 vs. n=4) were signifi-
cantly higher in group I (p = 0.012 and 0.033, respectively).
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Table 3 Sub-group analysis of

8 : . Parameters Severe disease p value Infected necrosis p value
patients with severe disease and
infected necrosis Group 1 Group 2 Group 1 Group 2
N=68 N=67 N=27 N=35
Interventions
Number of catheters® 22 1.76 0.012 2.5 1.9 0.020
Starting size (F)* 11.7 12.1 0.186 13.5 14.1
Number of upgradations® 1.3 1.4 0.611 1.7 1.8 0.918
Final catheter size (F)* 16.6 16.8 0.820 14.2 153 0.623
Complications 12 (18.7%) 4 (5.9%) 0.033 6 (22.2%) 2 (5.8%) 0.055
Outcome
Length of hospitalization (days)* 29.1 30 0.784 33.7 30.6 0.5
Length of ICU stay (days)* 79 6.7 0.471 98 6 0.08
Surgery 13 (19.1%) 5 (7.5%) 0.029 11(41.8%) 4 (11.5%) 0.008
Mortality 16 (23.6%) 14 (20.9%) 0.712 10 (37.1%) 10 (28.6%) 0.48

F French, ICU intensive care unit

*Values are in mean (range)

The need for surgery was also higher in group I (n=13)
compared to group II (n=5) (p=0.031) (Table 3).

Infected necrosis (n = 63)

Group I (n=27) had a significantly higher mean number of
catheters than group II (n=36) (2.5 vs. 1.9, p=0.020). PCD-
related complications were also higher in group I (n=6) than
in group II (n=2) but the difference was not statistically
significant (p =0.055) (Table 3).

Discussion

This retrospective study evaluated the safety and efficacy
of early PCD of ANC in patients with acute necrotiz-
ing pancreatitis. Although, it is generally recommended
to perform PCD later in the course of the disease, that
is, between the third and fourth week of illness, earlier
drainage (in the 1st two weeks) may be indicated. In the
present study, the patients who underwent PCD in the first
two weeks of illness were comparable in baseline char-
acteristics to those who underwent PCD between the 3rd
and 4th weeks. There was 100% technical success in both
groups. There was no significant difference in the clini-
cal success between the two groups. However, early PCD
group needed significantly more catheters and had a sig-
nificantly higher surgical rate than group II. The overall
complication rate was also significantly higher in the early
PCD group. However, majority of the complications were
minor. Finally, early PCD group had greater need for ICU
admission, longer mean ICU stays, and higher mortality
than late PCD group, the differences were not statistically
significant. These results suggest that despite technical
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feasibility, there is no potential benefit of PCD of ANC
within 2 weeks of AP. Hence, early PCD within 2 weeks
should not be attempted unless there is clear evidence of
infected necrosis.

Patients with AP often require a multi-modality approach
to managing pancreatic fluid collections, including a combi-
nation of endoscopic, percutaneous, and surgical procedures
[18, 19]. The standard approach is the step-up approach,
with the percutaneous/endoscopic drainage as the initial
step [20]. Surgical/endoscopic necrosectomy is performed
in patients who do not respond to drainage alone. Despite
evolving evidence supporting the feasibility of endoscopic
drainage in the first four weeks, the current recommendation
is to perform endoscopic drainage after four weeks [21].
In the first four weeks, PCD is the standard procedure for
draining necrotic collection. The timing of PCD has long
been in debate. While most studies favor catheter drainage
in the 3rd to 4th weeks, recent literature suggests the poten-
tial benefits of early drainage [10—14]. Early drainage has
been thought to decrease the inflammatory mediators and
thus ameliorate systemic inflammatory response syndrome
in the early phase of the disease [18, 22]. It is, therefore,
helpful in patients who deteriorate clinically in the first two
weeks of illness, either secondary to systemic inflammatory
response or sepsis [15]. Wang et al. reported that early-stage
(less than 2 weeks) intra-abdominal PCD helped decrease
the intra-abdominal pressure and the incidence of infection
in patients with acute necrotizing pancreatitis [23]. Also, the
most recent American Gastroenterology Association clini-
cal practice update recommends percutaneous drainage in
infected or symptomatic necrotic collections as early as 2
weeks [15]. Despite this, there is a lack of literature on the
feasibility, safety, and outcomes of early PCD within two
weeks.
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A randomized control trial (POINTER trial) compared
the outcomes after immediate drainage (within 24 h of diag-
nosis of infected necrosis) vs. those undergoing postponed
drainage (after walled off stage) for infected pancreatic
necrosis [24]. The median pain to PCD interval was 24 days
(IQR 2-30 days) in the immediate group and 29 days (IQR
24-40 days) in the postponed group. The pain to PCD
interval in the immediate group in the POINTER trial is
considerably longer than in our study's early group. The
other major difference between our cohort and the patients
enrolled in POINTER trial is that all patients in POINTER
trial underwent drainage for suspected infection and sub-
stantially greater number of patients were confirmed to have
infected necrosis by positive culture (93% in the immediate
group and 87% in the postponed group) than our cohort.

The challenges to PCD in the first two weeks of illness
are technical difficulty in adequately placing catheter due
to lack of encapsulation and inability to evacuate the con-
tents due to the greater degrees of solid debris [4]. In our
study and the study by Mukund et al., all the procedures
were technically successful [10]. However, in our study as
well as the previously published studies, the volume of the
evacuated material has not been reported. The clinical suc-
cess rate in the early PCD group was comparable to that
reported by Mukund et al. [10]. The clinical success rate
was not reported in the POINTER trial. The mean number of
catheters per patient was 2.1 in our study's early PCD group,
which was significantly higher than in the late PCD group.
The mean number of catheters per patient (n =3) was higher
in the study by Mukund et al. [10]. This is because most
of the patients in their study underwent catheter-directed
necrosectomy that necessitates placement of larger catheters
and hence more procedures. POINTER trial also reported a
significantly greater number of catheters in the immediate
group (3.1 vs. 1.9 in the postponed group), although the
mean difference was not statistically significant [24].

The comprehensive complication index in the POINTER
trial was comparable in the immediate and postponed groups
[24]. Five (9%) patients had a perforation of visceral organs
or enterocutaneous fistulae in the immediate group. In our
study, one patient in the early group had bowel complica-
tion directly related to the transgression by the percutaneous
catheter. We found a higher rate of minor complication in
the early group compared with the late group. In the study
by Mukund et al., only one major complication (hydropneu-
mothorax due to pleural transgression by the percutaneous
catheter) was reported [10].

The greater necrosectomy rate in the early group in
our study is comparable to the immediate group of the
POINTER trial [24]. In the early PCD group in our study,
17.5% of the patients underwent surgical necrosectomy. The
higher rate of necrosectomy in the early PCD group is due
to the higher necrotic contents/ solid debris that fail to drain

with catheter. The necrotic contents tend to liquify over time.
In the POINTER trial and Mukund et al. study, more than
half of the patients underwent necrosectomy [10, 24]. In
the POINTER trial, all procedures were minimally invasive
(video-assisted retroperitoneal debridement (VARD)/endo-
scopic) [24]. In the study by Mukund et al., five patients
underwent surgery, 15 VARD, and three had both VARD
and surgery [10]. These differences are due to different insti-
tutional thresholds for necrosectomies.

Despite the paucity of literature, our data as well as data
from the studies discussed above suggests that early PCD
does not improve clinical outcomes. The complication rate
is higher. Bowel perforation is a serious complication that
can occur with early PCD due to lack of a well-formed pos-
terior wall which makes it difficult to control guidewire and
catheter placement. Hence, early PCD should be inserted
extremely cautiously only in patients with confirmed infec-
tion of the pancreatic or peripancreatic necrosis.

There were a few limitations to our study. First, both the
groups were retrospectively selected. While the early group
was consecutively selected, the late group was chosen from
among the patients who underwent standard drainage over
the past few years. This may have led to bias. Second, there
were fewer patients in the subgroup analysis. Third, com-
parison with patients who were managed conservatively
without PCD would have added strength to the study and
would have further clarified the role of early (<2 weeks)
PCD. Finally, the long-term follow-up, including the inci-
dence of the external pancreatic fistula, was not evaluated.

Early PCD is as technically successful as late PCD in
the management of ANC. The early PCD group had simi-
lar length of hospital stay, greater need for ICU admission,
longer mean ICU stays, were more likely to undergo surgery,
and had a higher mortality.
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