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ORIGINAL ARTICLE
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ABSTRACT
Context Non-operative strategies are gaining preferencéaénmanagement of patients with severe acute eatitis. Objective
The present study was undertaken to evaluate flta®f of a non-operative approach, including ptaneous drainage, in the
management of severe acute pancrealiisign Prospective studysetting Tertiary care centre in IndiRatients Fifty consecutive
patients with severe acute pancreatitis were mahagan intensive care unitnterventions The patients were initially managed
conservatively. Those with 5 cm, or more, of flaallection having fever, leukocytosis or organdedl underwent percutaneous
catheter drainage using a 10 Fr catheter. Thoseespbnding underwent a necrosectomy. Dependintheroutcome of their
supportive care, the patients were divided inteehgroups: those responding to intensive careetheeding percutaneous catheter
drainage and those requiring surgical interventibmelve patients were managed conservatively (Grbuphile 24 underwent
percutaneous catheter drainage (Group 2), 9 of wiveme not operated (Group 2a) and 15 of whom unelenmecrosectomy
(Group 2b). Fourteen patients were operated orettliréGroup 3).Main outcome measur es Hospital stay, intensive care unit stay,
and mortality.Results Among patients requiring surgery, the patient&mup 2b had a shorter intensive care unit stayl22.1
days) as compared to the patients in Group 3 (A5.Gtdays) and a longer interval to surgery, 309 Hysversus 25.4+8.5 days.
However, these differences did not reach statissigmificance (P=0.705 and P=0.133, respectivalyie two groups did not differ
in terms of mortality (5/1%ersus 3/14; P=0.682)Conclusion The use of percutaneous catheter drainage heko@d ar delay
surgery in two-fifths of the patients with seveoeii® pancreatitis.

INTRODUCTION medical treatment aimed at reducing systemic
inflammatory response and multisystem organ
dysfunction (aggressive supportive intensive ctaj
replacement, enteral nutrition, antibiotics) [1,, 5]
image-guided percutaneousatheter drainage of
collections [16] and delayed surgical interventja,
18]. In their prospective randomized controlledaltri
comparing early (within 72 hours) with late (atde&2
days after onset) surgery in patients with severgea
pancreatitis, Miegt al. [8] had a mortality rate of 56%
and 27%, respectively. They observed a better ougco
when surgery was delayed. In an analysis of 167
patients, Rodrigueet al. [19] reported that postponing
surgery for more than 28 days after the onsetsdéatie
improved survival (5%vs. 20%). Donget al. [20]
reported a mortality of 41.7% in the early surgery
group (within 3 days) and 9.8% in delayed surgery

Severe acute pancreatitis has high morbidity and
mortality [1, 2] with multisystem organ failure Ipgj

the main source of this substantial morbidity and
mortality [3, 4]. The selection of optimal treatmen
strategy is a challenge [5] and early surgical
intervention is associated with a poor outcomée/[@&].
Current recommendations on the management of
severe acute pancreatitis underscore the importahce
non-operative  strategies and delayed surgical
intervention [9, 10, 11, 12, 13, 14]. Success witim-
operative management has led to it becoming a more
acceptable practice even in patients with infected
necrosis [5, 15]. Changes in management which have
contributed to a decreased mortality rate include
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success rates of conservative treatment and slrgica
intervention over two time periods (1999-2002 and
2003-2006), surgical intervention was performed in
19% in the second period (2003-2006) as compared to
41% in the first period (1999-2002) and the success
rate was significantly better in the latter peri@b].
Image-guided percutaneous catheter drainage has
recently been used to supplement intensive
conservative treatment and it has, in fact, led to
avoiding surgical intervention in a substantial
proportion of patients [16]We hypothesized that the

given to correct coagulation deficiencies (if ned)de
Catheters were placed for gravity drainage and were
routinely irrigated with 20 mL normal saline evetg
hours. After catheter placement, radiological
assessment was carried out periodically to cheek th
efficacy of the drainage, need for flushing and
repositioning. Repeat CECT scans were performed
when necessary, and clinical and laboratory markers
were monitored to evaluate the need for surgical
intervention. The catheters were removed when
drainage was less than 10 mL for two consecutive

use of percutaneous drainage may decrease the need days. The criteria for successful management were

for surgery in some patients with severe acute
pancreatitis.

PATIENTSAND METHODS

The present study is based on the prospectively
collected data of 50 patients with severe acute
pancreatitis managed at a tertiary care centrearnthN
India between June 2006 and December 2007. Acute
pancreatitis was diagnosed on the basis of clinical
features, elevated serum amylase and/or lipase and
raised serum C-reactive protein (CRP) levels. Sever
acute pancreatitis was defined according to thanal
criteria [26] with a CT severity index (CTSI) great
than 7 [27]. Contrast-enhanced computed tomography
(CECT) was used for documentation of the pancreatic
necrosis, and severity scoring was done by caloglat
CTSI [27].

All the patients were initially managed with fluid
resuscitation, organ system support, pain allexiati
and prophylactic antibiotics (ciprofloxacin and
metronidazole or imipenem/cilastatin). Nutritional
support (enteral or parenteral) was instituted witf2
hours of admission. The route of administration was
governed by the clinical condition of the patient.
Enteral feeding was administered via a feeding tube
inserted into the jejunum under endoscopic guidance
Additional antibacterial therapy was instituted
according to the culture reports of percutaneous
aspiration, drainage fluid, blood, urine or opesmati
specimens. All the patients were closely monitdisd
organ failure and sepsis. Imaging (ultrasound and/o
CT) was performed periodically to monitor the exten
of the necrosis, spread of inflammation and fluid
collection.

Patients who improved clinically with no fever or
organ failure were continued on conservative
management. Those who had persistent infection,
infected necrosis, persistent organ failure oricdh
deterioration were considered for radiologicallyega
percutaneous catheter drainage or surgery. Inratie
with a pancreatic/peripancreatic collection of 5, @n
more, in size, and having persistent fever, leutasig

or organ failure, an ultrasound/CT-guided drainags
instituted with a 10 Fr catheter using the tandeoar
technique via the most direct transperitoneal route
avoiding involvement of the bowel and solid organs.
Prior to the procedure, a transfusion of platebats
fresh frozen plasma, and an injection of vitaminvis
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control of sepsis, resolution of collection, and no
necessity of surgical intervention.

Surgical intervention was undertaken either when
clinical deterioration or locoregional complicatfon
occurred, despite percutaneous catheter drainame (n
15) or among patients not undergoing percutaneous
catheter drainage, who had infected pancreaticosecr

or persistent/worsening organ failure (no. 14). The
surgical procedure consisted of a blunt necrosegtom
and closed lesser sac lavage. The timing of the
intervention, intensive unit care stay, hospitalysand
mortality rates were recorded.

ETHICS

The study was approved by the Ethics Committee on
Research of the Institute. Oral informed consens wa
obtained from all patient3he study protocol conforms
to the ethical guidelines of the “World Medical
Association Declaration of Helsinki - Ethical Prijples

for Medical Research Involving Human Subjects”
adopted by the fBWMA General Assembly, Helsinki,
Finland, June 1964, as revised in Tokyo 2004.

STATISTICS

The data were tabulated and the results were esqates
as numbers and percentages of the totals for the
categorical data, and mean * standard deviatiothtor
continuous data. The Kruskal-Wallis and the chi-
squared tests were used to compare the four ditfere
groups. Post hoc tests were used to study the
differences between the individual groups whenever
the differences between the four groups were
significant. The Mann-Whitney and the Fisher’'s éxac
tests were used for the post hoc analyses. A tiladta

P value of less than 0.05 was considered stafigtica
significant.

RESULTS

A total of 50 patients with severe acute pancrisa&7
males, 23 females; age range: 17-70 years, 39.6+12.
years) were studied. The etiology was excessive
ethanol use in 19 (38.0%), gallstones in 23 (46,0%)
drug induced in 2 (4.0%, and idiopathic in 6 (12)0%
Serum amylase was elevated in 38 (76.0%) and serum
lipase was elevated in 44 (88.0%) patients. Allgrds

had CECT evidence of acute pancreatitis with a CTSI
greater than 7. The patients were managed in the
intensive care unit and, depending on the outcome o
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Initial conservative management

(Study population) 304 paticnts
|
Group 2
Percutancous catheter drainage
24 paticnts
v . .
Group 1 Group 2a Group 2b Group 3
Conservative continued Suecesstul Unsueceesstul PUD Surgery
12 patients 9 patients 15 paticnts 14 patients
No surgery Surgery

Figure 1. Schematic representation of the management of @
patients with severe acute pancreatitis.

the supportive care, they were divided into threenm
groups: those responding to intensive care, those
undergoing image-guided percutaneous intervention
and those undergoing surgical intervention follayvin
failure of the non-surgical treatment as per the
indications listed above. Out of 50 patients, 12 Q%0)
were managed with supportive intensive care
management (Group 1) while 24 (48.0%) underwent
image-guided percutaneous drainage (Group 2). ©f th
latter, 9 patients (37.5%) recovered and did nqtire
surgery (Group 2a) while 15 (62.5%) were operated o
(Group 2b). In 14 patients (28.0%), surgery was
performed after the failure of conservative
management (Group 3) (Figure 1).

Tablel. Demographic profile and outcome of the study paoih (no. 50).

There was no significant difference in the demobi@ap
parameters and CTSI at admission in these groups
(Table 1). Only Group 2b and Group 3 patients had
organ failure at presentation with no differences
between the two (P=1.000).

Patients M anaged Non-Oper atively

Non-operative strategy was first used in 36 pagient
(72.0%): 12 patients were managed with supportive
treatment alone (Group 1) and 24 patients were
managed with supportive treatment and image-guided
percutaneous catheter drainage (Group 2). Only two
patients in Group 1 had a locoregional complication
(16.7%). Eleven patients in Group 1 made an
uneventful recovery (91.7%) while one patient (a 46
year-old male) died from an acute coronary eveter af
21 days of hospital stay.

I mage-Guided Percutaneous Intervention

Twenty-four patients (48.0%) underwent image-guided
drainage of the pancreatic/peripancreatic collastio
Nine of these patients (37.5%) were successfully
managed by radiological intervention only (Figure 2
while 15 (62.50%) continued to have or developed
infection, persistent organ failure or locoregional
complications. These 15 patients were subsequently

Conservative Per cutaneous catheter drainage Surgical P value
management (Group 2; no. 24) management
(Group1;no.12)  Successful Unsuccessful  (Group 3; no. 14)
(Group 2a; no. 9) (Group 2b; no. 15)

Age; years 40.7+£13.0 34.6+15.1 44.5+13.6 39.3+9.2 0.280°
MeanzSD (range) (17-60) (22-70) (18-65) (30-60)
Gender: 0.866°
- Male 7 (58.3%) 4 (44.4%) 9 (60.0%) 7 (50.0%)
- Female 5 (41.7%) 5 (55.6%) 6 (40.0%) 7 (50.0%)
Computed tomography severity index (CTSI) at admission 8.5+1.1 8.7+1.1 8.9+1.1 8.9+1.1 0.707°
MeanzSD (range) (7-10) (7-10) (7-10) (7-10)
Organ failure at presentation 0 0 4 (26.7%) 3 (21.4%) 0.1069
C-reactive protein at admission; mg/dL 58458 1024133 2094211 160+153 0.054°
Mean+SD (range) (0.6-205) (0.6-410) (13-822) (10-410)
L ocor egional complications of pancr eatitis 2 (16.7%) 4 (44.4%) 9 (60.0%) 7 (50.0%) 0.145
Procedure-related complications 0 1(11.1%) 13(73.3%) 10 (71.4%) <0.001
Interval between presentation and surgery; in days - - 30.7+8.9 25.4+8.5 0.133
MeanzSD (range)
Intensive care unit stay; in days 4.246.0 7.0+7.7 22.1+11.1 25.0+£15.6 <0.001°
MeanzSD (range) (0-20) (0-25) (10-54) (6-60)
Hospital stay; in days 29.3+6.8 26.9+8.4 55.2+20.5 50.9+17.1 <0.001°
MeanzSD (range) (20-43) (15-42) (22-108) (18-77)
Mortality 1 (8.3%) 0 5 (33.3%) 3 (21.4%) 0.155

@Two catheter-related and 9 postoperative comjdicatwere observed
® Kruskal-Wallis test

¢ Chi-squared test

4 Mann-Whitney U test

° Fisher's exact test

Post hoc subgroup analyses:

CRP": Groups 1 and 2es. Groups 2b and 3, P=0.004

ICU stay™: Group 1vs. Group 3, P<0.001; Groupvs. Group 2b, P<0.001; Group 28 Group 3, P=0.001; Group 2a Group 2b, P=0.004; Grol

2bvs. Group 3, P=0.705.

Hospital stay: Group 1vs. Group 3, P=0.001; Groupvk. Group 2b, P<0.001; Group a Group 3, P=0.001; Group a. Group 2b, P=0.00

Group 2bvs. Group 3, P=0.583.

Mortality * Group 1vs. Group 3, P=0.598; Group \k. Group 2b, P=0.182; Group 2a Group 3, P=0.253; Group 2&. Group 2b, P=0.11

Group2bvs. Group 3, P=0.682
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operated upon (Figure 3). There were a total of 11
procedure-related complications in these patients
(73.3%) with two patients having catheter slippage
which required repositioning (Table 1).

Surgical Management

Twenty-nine patients were operated on as a result o
unsuccessful supportive treatment (Group 3, no. 14)
and percutaneous drainage (Group 2b, no. 15).
Indications for surgery in Group 2b were infected
necrosis (no. 10; 66.7%), organ failure (no. 4726

and abdominal compartment syndrome (no. 4; 26.7%)
(some patients had more than one indication). lou@r

3, the indications for surgery were infected neisros
(no. 8; 57.1%), organ failure (no. 5; 35.7%) and
abdominal compartment syndrome (no. 5; 35.7%)
(some patients had more than one indication). There
was no significant difference between those opdrate
on without percutaneous drainage (Group 3) andethos
after unsuccessful percutaneous catheter drainage

(Group 2b) in terms of organ failure at admission
(P=1.000), locoregional complications (P=0.715) and
total hospital stay (P=0.583). However, those with
percutaneous catheter drainage had delayed surgical
intervention (30.7+8.9) when compared to those
directly operated upon (25.4+8.5 days) althougls thi

difference was not statistically significant (P=88)L
The intensive care unit stay (P=0.705) was similar
between the two groups (Table 1).

The CTSI at admission was similar between the 21
patients who were first managed non-operatively
(Groups 1 and 2a: 8.6+1.1) and the 29 patients who
underwent surgery (Groups 2b and 3: 8.9+1.1)
(P=0.279). CRP levels at admission were signifigant
higher (P=0.009) in the patients who required syrge
(186+184 mg/dL) when compared to those who were
managed conservatively (77+97 mg/dL). The ICU stay
in patients managed non-operatively was 5.4+6.& day
(range: 0-25 days) and 23.5+13.3 days (range: 6-60
days) in those operated on. The hospital stay im no
operated patients was 28.2+7.4 days (range: 15-43
days) while it was 53.1+18.7 days (range: 18-10&}a

in those who were operated on. The patients whe wer
managed non-operatively had a significantly lower
ICU stay (P<0.001) as well as a significantly lower
total hospital stay (P<0.001).

Mortality

The overall mortality was 9 (18.0%), with 8 out ®f
deaths occurring after necrosectomy (8/29, 27.6%).
Among those who were managed only conservatively
(Group 1), one patient died from a cause unrelated

Figure 2. a. CECT showing extensive necrosis at three weelks tife onset of gallstone-induced pancrediitiSifteen days later ultrasound gui

access into a fluid collection when a 10 Fr cathetes insertedc. andd. Near total resolution after 6 weeks. No surgeryied out.
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his basic disease while in the group managed
successfully by radiological intervention (Group),2a
there were no mortalities. Among the operated ptgje

5 (33.3%) of the 15 patients operated on after
percutaneous catheter drainage (Group 2b) died:\ghil
(21.4%) of the 14 patients operated on after failof
conservative management (Group 3) died (P=0.682).

DISCUSSION

Image-guided drainage is reported to obviate ndg on
the need for subsequent surgery but also decréfases
severity of illness and improves organ dysfunction
these patients [16]. Our results show that peraaas
catheter drainage was helpful in 24 (48.0%) of B@r
patients, in 9 (18.0%) patients by avoiding surgery
altogether and in the other 15 (30.0%) patients by
delaying surgery and facilitating subsequent
debridement. Freengt al. [28] reported that 47% of
their patients were cured with percutaneous cathete
drainage alone and only 24% of the patients reduire
surgical necrosectomy. Navalleb al. [29] reported a
cure rate of 63% following percutaneous catheter
drainage with 33% of their patients requiring suyge
after failure to show clinical improvement follovgn
percutaneous catheter drainage. Moesdieal. [30]
have shown that percutaneous catheter drainage coul
act as a bridge to surgery in 7 of their 13 pasievith
infected pancreatic necrosis. Our results are in
accordance with the above observations. Fifteepuof

29 patients requiring surgery had undergone
percutaneous catheter drainage and the interval
between admission and surgery was approximately 4
days more as compared to those operated on directly
Bruennler et al. [11] observed that percutaneous
therapy can stabilize patients long enough to be b
postpone surgery or even to avoid surgery. @fadi.

[31] had results similar to ours, with 20% of their
patients recovering after percutaneous catheter
drainage alone and, in the rest, percutaneous teathe
drainage postponed surgery [31]. Two reports,
including a review of 212 patients, have suggettatl
timely percutaneous catheter drainage can reduce
mortality in patients with severe acute pancreafitb,

18]. However, a recent study has questioned the
benefits of percutaneous catheter drainage [32¢yTh

have reported that the use of percutaneous catheter

drainage did not improve the mortality rate of
necrotizing pancreatitis among patients with organ
failure.

Percutaneous catheter drainage was carried ougy usin
10 Fr pig-tail catheters in our study. Larger size
catheters have been used by some researchersithut w
an added risk of complications. The advantage iofgus
larger catheters is that they can be used for
percutaneous or sinus track necrosectomy. In antece
study from Germany, Bruennlest al. [33] reported
their experience with percutaneous catheter drainag
employing multiple larger bore drainage catheters t
delay or avoid surgery. They combined percutaneous
catheter drainage with percutaneous necrosectomy in
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18 of their patients, although 10 of them required
subsequent open necrosectomy. They used drainage
catheters having a median cumulative diameter of 30

Figure 3. a. Well-defined collection within the pancreas in a pa
with gallstone-induced pancreatitis on thé' 2lay (nasojejunal tul
is seen in the duodenunt). Percutaneous catheter inserted the
day. c. Sixteen days later, the collection shemlwregression but t
inflammation persisted. The patient had detericratnd wa
operated on
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Fr. They observed that large bore drainage did not

prove to be more effective in controlling the septi
focus. Moerteleet al. [30] used a mean catheter size of
12 Fr (range: 7-22 Fr), with the average number of

catheters used per patient being 3.3. However, in a

recent study, 13 patients received ultrasound-guide
percutaneous catheter
catheter size ranging from 8 to 10 Fr with no
mortalities [16]. A chronological series of CT inesg
showed that the necrotizing pancreatitis was
completely cured and no catheter-related comptoati
occurred [16].

The main complications of percutaneous catheter
drainage are bleeding, perforation of the viscerd a
slippage of the catheter [33]. Hemorrhage is quite

uncommon and may be due to the pancreatitis itself

rather than the percutaneous catheter drainage3§4,
Arterial pseudoaneurysms or active hemorrhage due t
vascular injury requires arterial embolization [35].
Venous bleeding is usually self limiting [35].
Fistulization of the bowel could be due to the apref
peripancreatic inflammation or inadvertent bowel
injury during catheter insertion [35]. We encouster
catheter slippage in three of our patients andlliof
them, the catheter was able to be repositionedilé&im
to Moerteleet al. [30], we ensured a platelet count of at
least 50,000 miand an international normalized ratio
of 1.5 or less before the procedure was undertakén.
did not have hemorrhage in any of our patients.

Another strategy in the management of severe acute
pancreatitis is the use of endoscopic drainage of

infected acute fluid collections [36, 37, 38, 30].4n a

study of 31 patients, non surgical management was

undertaken in 23 patients, 18 with percutaneous
catheter drainage and 5 with endoscopic drainagk [4
The authors concluded that non-surgical drainagédco
be useful in avoiding surgery in some patients with
infected pancreatic necrosis. A recent study hasvsh

an initial success rate of transgastric endoscopic

necrosectomy of 80% with a 26% complication rate
and a 7.5% mortality rate at 30 days [14]. Endo&cop
ultrasonographic-guided drainage techniques [4@] an

image-guided percutaneous drainage [16] have the

potential of offering a safe and effective alteiviat
treatment modality. The precise role of these
techniques requires further evaluation.

Our study has a few limitations. The decision to
allocate patients to percutaneous catheter drainage

surgery was subjective and there could be an elemen

of bias in that. We did not undertake severity supr
using the APACHE score or the Ranson’s score. We
restricted our drainage to a single 10 Fr catheter.
Increasing the catheter size or the number of tathe
might have benefited a few more patients. The numbe
of patents in each group turned out to be smalliich
was not an ideal situation for statistical analysis

In conclusion, our study evaluates the succesopf n
operative management strategies in patients with
severe acute pancreatitis. In this report, 40% hef t
patients were able to be successfully managed avith
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drainage treatment with a

non-operative approach, thus avoiding surgical
intervention in these critically ill patients. Sigcal
intervention could be delayed in nearly half of the
remaining patients. Percutaneous drainage must be
incorporated into a conservative therapeutic gjsate
Surgical intervention is necessary in patients whos
disease cannot be controlled with a conservative
strategy. Thus, an interdisciplinary approach and
timely aggressive intensive care may result in a
significant reduction in mortality in patients with
severe acute pancreatitis.
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