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Abstract. One of the critical factors for predicting the
success of percutaneous catheter drainage (PCD) is the
mean CT density of collection. A higher CT density suggests
more necrotic solid tissue within the collection. In the
present study, a novel technique for PCD of the necrotic
pancreatic collection with a higher mean CT density was
evaluated. It was a retrospective study of patients with
acute pancreatitis (AP) who underwent PCD of pancreatic collections between May 2018 and December 2018.
Patients with pancreatic collections having a CT density of
>30 Hounsfield Units (HU) were considered for PCD using
the kissing catheter technique. This technique involved
placing two catheters side‑by‑side through a single cutaneous entry site, as the conventional technique of PCD
may not be effective. The technical details, outcomes and
complications of this technique were recorded. A total of
10 patients with a mean age of 30 years underwent PCD
using this technique. All patients had severe pancreatitis
with a mean CT severity index of 9 (range, 8‑10). The
mean CT density was 37 HU (range, 32‑56). Successful
management with PCD alone was achieved in 8 patients.
The other 2 patients underwent surgical necrosectomy. One
patient who underwent surgical necrosectomy died. Minor
complications occurred in 3 patients. The kissing catheter
technique allows for a higher success rate of PCD compared
with that of the conventional method of PCD, in collections
with a higher mean CT density.
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Introduction
Percutaneous catheter drainage (PCD) is an integral part of the
management of necrotic pancreatic collections in the setting of
acute pancreatitis (AP). The PANTER trial demonstrated that
a minimally invasive step‑up approach utilizing percutaneous
catheter followed by minimally invasive retroperitoneal necrosectomy reduced the rate of major complications as well as
mortality when compared to open necrosectomy (1). Among
the patients assigned to the step‑up protocol, 35% of patients
were able to be treated with catheter drainage alone. Certain
studies have reported a success rate of PCD alone of as high as
50‑60% (2‑4). In addition, a proactive or aggressive protocol
of PCD is associated with better outcomes (5‑8). The presence
of solid, necrotic contents within the collection, as suggested
by a higher mean CT density of collection, is associated with
a lower success of PCD (9‑11). The present study proposed a
modification of the PCD technique, the ‘kissing catheter’ technique, to achieve successful drainage of these collections. This
technique involves placing two catheters side‑by‑side through
a single cutaneous entry site. The aim is to allow aggressive
flushing (through one catheter) and aspiration (through the
other catheter) and remove as much necrotic tissue as possible
instead of just draining the fluid component of the pancreatic
collection.
Materials and methods
Patients and requirement for PCD. The present study was a
retrospective evaluation of a prospectively acquired database
of patients with AP who underwent PCD of necrotic pancreatic
collections (acute necrotic collections/walled‑off necrosis) at
the Postgraduate Institute of Medical Education and Research,
Chandigarh, between May and December 2018. Patients
who underwent PCD with the modified technique (kissing
catheter technique) were included for analysis. The present
study was approved by the institutional ethics committee of
the Postgraduate Institute of Medical Education and Research,
Chandigarh. As this was a retrospective study, informed consent
for inclusion in a study was not required from the patients, but
patients had given procedural consent. The diagnosis of AP was
based on the revised Atlanta criteria (12). Patients underwent
an initial contrast‑enhanced CT between 3 and 7 days of pain
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Figure 1. Images of a 22‑year‑old male with alcohol‑induced acute pancreatitis with bilateral paracolic gutter collections managed with kissing catheter technique. (A) CT Scanogram displaying two catheters placed side‑by‑side in bilateral flanks (arrows). (B) Axial contrast‑enhanced CT and (C) volume‑rendered
images from the CT study reveal the catheters placed in bilateral paracolic gutters through a single cutaneous opening (arrows).

onset. A modified CT severity index (CTSI) was assigned. The
mean CT density of the collection was calculated by placing a
circular region of interest over multiple parts of the collection
and taking a mean value. The indications of the drainage were
recorded.
Technical details. PCD was performed by an interventional
radiologist (PG) with five years' experience in performing
abdominal interventions using ultrasound or CT guidance.
Catheter insertion was performed using the Seldinger technique. Following the initial image‑guided puncture of the
collection, a 0.035" stiff guidewire (Amplatz Extra Stiff Wire
Guide; Cook Medical) was placed into the collection. After
serial dilatations of the access tract using stiff fascial dilators
(Devon® Innovations Private Ltd.), a single 12 or 14 French (F)
catheter (Biomedical Health care, India) was placed into the
collection. Patients were re‑assessed for the resolution of organ
failure and sepsis. A repeat ultrasound was performed after
three days to identify any residual collection and determine
the amount of solid debris. If a patient had persistent or worsening organ failure and ongoing sepsis and CT indicated a
<50% reduction in the size of the collection and attenuation
>30 Hounsfield Units (HU), they were subjected to the kissing
catheter technique (11).
Details of the kissing catheter technique. A total of two 0.035"
stiff guidewires were placed through the pre‑existing catheter
into the collection. The catheter was then removed. Over one of
the guidewires, a new 14 F catheter was placed. Over the other
guidewire, a 10‑14 F catheter was placed after fascial dilatation. Immediately following the placement of the two catheters,
flushing with normal saline and active aspiration was performed
by using one of the catheters for flushing and the other catheter
for active aspiration. The endpoint of flushing was a clear
aspirate from the two catheters without any visible solid
component. The flushing and aspiration were performed daily
by the interventional radiologist until the follow‑up CT scan
indicated complete resolution of the collection and the organ
failure and sepsis were resolved. During this period, upsizing

of each catheter (16‑24 F) was also performed based on the
size of the collection. After achieving resolution of the collection and until the catheters had an output of <20 ml/day, the
catheters were clamped for 2 days and a repeat ultrasound was
performed. If there was no clinical deterioration, pericatheter
leakage or residual collection, the catheters were removed. The
patients were subjected to surgical necrosectomy if the collection persisted even after three upsizing procedures (after the
insertion of two catheters) and organ failure or sepsis persisted.
Follow‑up. Following catheter removal, patients were assessed
every week by the interventional radiologist for the 1st month
after discharge from the hospital. The following technical and
outcome parameters were recorded: The interval from onset of
pain to application of the kissing catheter technique, the total
size of the catheter combination, duration of catheter drainage,
complications, requirement for surgery, length of hospital stay,
length of intensive care unit (ICU) stay and death.
Results
Baseline characteristics. A total of 70 patients with moderately severe and severe AP were managed with PCD during
the study period. A total of 10 patients (14.2%) with a mean
CT density of the pancreatic collections of >30 HU who did
not respond to the conventional PCD method were subjected to
the kissing catheter technique. The cohort comprised 7 males
and 3 females. The mean age was 30 years (range, 17‑45 years).
The aetiology of AP was alcohol abuse (n=4), gallstones (n=4)
and idiopathic causes (n=2). All the patients treated with
this technique had severe AP. The CTSI ranged from 8‑10
(mean CTSI 9) and the largest dimensions of the collections
ranged from 10‑20 cm (mean size, 14.5 cm). The sites of the
collection were paracolic gutter (n=6) and lesser sac (n=4).
The mean CT density was 37 HU (range, 32‑56).
Details of PCD. The indications of the initial PCD were
suspected infection (n=6), persistent or worsening organ failure
(n=3) and intra‑abdominal hypertension (n=1). Intra‑abdominal
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Figure 2. Clinical images of the entry site of the kissing catheter and the necrotic debris. (A) Abdominal image of the patient, a 30‑year‑old male with
alcohol‑induced acute pancreatitis, subjected to percutaneous catheter drainage with the ‘kissing catheter’ technique; the two 14 F catheters placed side‑by‑side
in the left paracolic gutter are displayed. (B) Image of the solid necrotic debris (measuring 4x2.8 cm) removed using this technique.

hypertension was defined by an intra‑abdominal pressure of
>12 mmHg (13). The mean interval between the onset of pain
and PCD was 13.7 days (range, 7‑26 days). The mean interval
between the initial PCD and the kissing catheter technique
was 7.6 days (range, 3‑14 days). The mean maximum size of
the catheter combination was 33.6 F (range, 28‑48 F). The first
catheter cultures were positive in 6 patients. Images of a representative case are provided in Figs. 1 and 2. The complications
associated with this technique were catheter dislodgement
(n=2), external pancreatic fistula (n=1) and bleeding from
the catheter site (n=1). Catheter dislodgement was managed
by placing new catheters through the pre‑existing tract. The
external pancreatic fistula resolved after transpapillary pancreatic stenting, while bleeding from the catheter site required no
active intervention. The mean total duration of the PCD was
28.6 days (range, 12‑43 days). None of the patients underwent
endoscopic drainage.
Clinical outcomes. The mean length of hospital stay was
32.4 days (range, 10‑59 days). A total of 3 patients required
ICU admission. The mean duration of ICU stay was 17 days
(range, 11‑45 days). Furthermore, 2 patients underwent surgical
necrosectomy, of which 1 patient died. Table I provides the
technical details and outcome parameters for all of the patients.
Discussion
Necrotic fluid collection is the most critical local complication
of AP (14,15). An infected pancreatic collection is responsible
for significant morbidity and mortality associated with acute
necrotizing pancreatitis (1). Open necrosectomy allows for
effective removal of the necrotic material and was previously
the treatment of choice for necrotic collections (16). However,
it is associated with significant morbidity and mortality (1).
Image‑guided percutaneous drainage of pancreatic collections
was initially advocated by Freeny et al (17) in 1998. Multiple
other studies have reported high treatment success and lower
morbidity and mortality with the PCD (18‑22). The landmark
PANTER trial in 2010 compared primary necrosectomy to
a ‘step‑up approach’ in patients with infected necrotizing
pancreatitis (1). In this approach, catheter drainage (percuta-

neous or endoscopic) was the initial step. In patients who did
not improve with catheter drainage underwent video‑assisted
retroperitoneal drainage, and if required, open necrosectomy.
This trial indicated that 35% of patients could be treated with
catheter drainage alone. The high success rates of PCD has
also been confirmed in the two recent meta‑analyses (3,9).
One of the most important factors predicting the failure
of PCD is the amount of necrotic tissue within the collection,
as determined by the higher mean CT density and heterogeneity (9‑11). The catheter drainage protocol adopted in various
published studies is effective in draining the fluid component
of the collection (17‑22). However, this PCD protocol is not
efficient for collections that contain a large amount of necrotic
tissue. Certain studies have reported that a proactive PCD
protocol has increased efficacy in treating pancreatic collections (5‑8). In all the published studies, a single percutaneous
catheter is placed in a collection. Active flushing and aspiration,
integral to the success of PCD, are challenging to achieve with
a single catheter, particularly in collections with a large amount
of solid component. The kissing catheter technique described
in the present study uses two catheters in combination, placed
through a single cutaneous opening. The two catheters also form
a closed system for flushing and active aspiration that allows for
the removal of necrotic debris. This approach prevents catheter
blockade. It may be argued that two catheters placed into the
collection through different sites or a single large catheter may
function equally well. The placement of two catheters through
different sites may be difficult given a limited acoustic window
or bowel‑free approach for lesser sac collections. On the other
hand, the placement of a single large catheter does not allow
for aggressive flushing and aspiration. The mean interval
from the onset of pain to PCD was 13.7 days. Although it is
preferable to delay the interventions for pancreatic collections
as far as possible, recent studies have indicated comparable
outcomes of PCD for acute necrotic collections and walled‑off
necrosis (4,8). A trial comparing postponed vs. early drainage
of infected necrotic collections (POINTER trial) is being
conducted by the Dutch pancreatitis group (23).
Potential complications of the technique include the development of external pancreatic fistula and increased risk of
vascular and bowel injury due to large catheter sizes (24,25).
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Table I. Details of the subjects of the present study.
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Even though one patient developed external pancreatic fistula,
none of the patients suffered any vascular or bowel injury.
Additional concerns include skin excoriation and infection (26). This mandates meticulous care of skin with skin
hygiene, regular dressing and use of emollients.
There are a few limitations to the present study. First, the
sample size was small. However, the present study aimed to
evaluate the novel PCD method. The outcomes and complications of the kissing catheter technique were not compared with
the standard method of PCD. This was not possible given the
small size of the cohort.
In conclusion, the kissing catheter technique has the potential to further improve the success rate of PCD of necrotic
collections containing a large amount of necrotic tissue.
Randomized controlled trials are required to confirm the
utility of this novel technique in the definitive management of
necrotic pancreatic collections.
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