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ABSTRACT

Background The management of severe acute pancreatitis has undergone consrd-
erable changes.

Methods: This review presents our single centre experience in patients with SAP, -
Stratification of morphological severity was based on CECT. Patients with clini-
cally suspected IPN routinely underwent image-guide FNA. Indications for op-
erative treatment-were FINA proven.infection of pancreatic-and extrapancreatic
necrosis, persisting or deteriorating organ failure and/or abdominal complications.
Careful necrosectomy of pancreatic and extrapancreatic necrosis in combination
with continuous, postoperative closed lesser sac lavage was performed; We sampled -
necrotic.pancreatic tissue:(following necrosectomy), and:blood.for cytokines:such
as interleukin (IL-2, 6, 10, 12); tumour necrosis factor (TNFe<), and reactive nitro-
gen 1ntermed1ates ' ' '

‘ Results Our prmc1pal findings from necrotic pancreas were that stimulated T cells
had fewer IL-2 and IL-4 producing cells than controls. Production of IL-2 is less in
alcohoiic and bihary pancreatitls and may indicate the impaired cellular immu- -
e mty and increased susceptibihty to infection seenin AP. We measured-and corre-
' lated the percentages of peripheral blood mononuclear cells that contain IL- 6and
+ IL-12 and compared these with APACHE scores. Patients with severe pancreatitis.. .-
‘had higher IL-6 values and a correlation was seen between IL-6 value and APACHE .
=HI'score and based on our results it seems logical to use both APACHE 1 and IL-
b percentages to assess severity. Monocyte function is affected in AP as shown by .
. reduced HLA-DR numbers and lowered TNF-o producing cells, We also studled“ e
.. the role of nitric oxide and showed sigmficantiy higher levels of RNI as compared .
1o controls RNI levels were higher in patients who developed sepsis (199.5 vs.
C134.7 n mol/ ml) and in nonsurvivors as compared with those of survivors (216.0
vs. 140.1 n mol/ml). Patients with higher serum nitric oxide levels.are at a signifi-: «
: "cantiy hlgher risk of sepsis and mortality Fxfty eight patients underwent pancre-.
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atic necrosectomy after a median period of 28 days after the onset of illness, Preop-
erative image-guided: aspiration and/or drainage was carried out in 41 patients.
The overall mortahty was 29% '

Conclusions: The review hxghllghts the challenges posed by SAP. Rapid advances
are takmg place in the assessment of severity, markers of immune activation, un-
derstanding the pathophysiology of the disease and development of anti-inflam-
matory therapy through targeting of tumor necrosis factor, cytokines,
interleukins and other 1nflammatory medlators Fine needle aspiration of
the necrosis is used to detect microorganisms-and IPN is an indication for
surgical intervention. Enteral nutrition via the naSOJejunal tube or through
a feeding jejunostomy tube placed at the time of necrosectomy has become
the preferred route of feeding and is feasible, well tolerated and does not
exacerbate the disease. Prophylactlc antibiotics with good penetratlon m
pancreatic tissue are recommended in SAP. Surgical necrosectomy is com-
bined with continuous closed lesser sac lavage to continuously remove ne-
crosis and debris. There is variability in both the nature and timing of sur-
gical necrosectomy. The role of percutaneous, radiological, endoscopic, and
laparoscopxc dramage techmques are: bemg deﬁned and show promlsmg

results

Key Words' Severe acute pancreatms acute necrotxzmg pancreatltls

‘cytokmes, organ failure, infective pancreatic necrosis, ‘inflammatory me-

diators, comptited tomography, enteral nutrition, necrosectomy, closed

lesser sac lavage.

INTRODUCTION

Acute pancreatltls (AP) is a relatlvely

: fl tory dis fthepan- 2 ~ :
common inflammatory disease o epan- for AP depend upon the degree of pancre-

-atic necrosis (PN) and the intensity of MSOF
-(5). Several inflammatory mediators have
been documented to be present at increased

creas, predommantly caused by symptom-,

atic gallstone disease and excessive alcohol
intake and is a lethal dlsease . ‘The mor-
tality of severe acute pancreatms (SAP) is. -
as high as 30-40%. Its pathogenesis is poorly

understood. One of the key questions con- -

cerning the pathogenesis is why some pa-
tients develop only a limited local inflam-
matory response whereas others progress -

to systemic inflammatory response syn-

~drome (SIRS) and multlsystem organ fail-

ure (MSOF) 2.3). ‘Pulmonary complications

: ‘have long been recogmzed to account fora
significant number of deaths occurring
. within the fl,rst weekof AP (4). The profiles

concentrations in the plasma of patients
w1th SAP(6). Interruptlon of these media-
tors has the potentlal to. improve outcome

_in these. patients (3). The value of giving
;ant1b10t1cs to. patlents with SAP remains

unresolved (7) Infected pancreatic necro--

:sis (IPN) is a serious complication of AP
' oceurting in 20- 40% of patients and one half



" of all deaths in AP are attributed to IPN

(7,8). Early recognition of IPN by image-
gulded fine needle aspiration (FNA) or ra-
diological evidence of gas followed by
. prompt surgical management is the best
way to reduce morbidity and mortality
(9,10). The main unresolved issues in SAP
include who require surgery, what is the
optimal time to intervene and what tech-
nique should be employed (11-13).In are-
cent survey, no consensus was reached on
optimum timing of : surgery, ‘and only 53%
would operate on a patient with positive
results from FNA (14) A recent study has
suggested that pat1ents with IPN and severe
disease can generally be managed
nonsurgrcally without ¢ compromlsmg prog-
nosis and outcome (15) ‘

: Do we . know more about the pathogen—
esis?

+ The pathogenesis of AP in many ways
presents the same dilemmas that have con-
fronted the clinicians since 1889(16). Fitz’s
(17 contrlbutlons was based in large part
onthe prmcxples of cellular pathology and
presented analys1s of 53 patients distin-
guishing between haemorrhagic, suppura-
tive and gangrenous forms of the disease.
He proclaimed that an operation in the early

stage of the disease is extremely hazardous.
He laid the foundation of our present
knowledge of the pathology, symptomatol-
ogy and treatment of this so frequently and
suddenly fatal dlsease Chiari (18) postu~
lated that the’ underlymg pathophysrologl-
cal mechanism of the’ dlsease was pancre-
atic autod1gestlon the pancreas succumbs
to its own d1gest1ve properties. Op1e (19)
proposed thata gallstone lodged in ampulla
mtght occlude both the common bile duct
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and the pancreatic duct formmg a common
channel that would allow reflux of bile into
the pancreatic duct with activation of pan-
creatic enzymes and pancreatitis, Mayo (20)
described acute fulminating pancreatitis
and referred:to.this as haemorrhagic pan-
creatitis occurring in fleshy alcoholic males.
He reCommended that:if a patientis seen
during the first 48 hours, the abdomen
should be opened and free drainage should
be furnished. He noted better outcome in
pat1ents with subacute pancreatitis and lo-
calized septic accumulations that can be
opened and drained. :

" Fitz described the initial 1njury in AP
as one of oedema white cell 1nﬁltratxon and
mlcrovascular d1srupt1on (17) It has re-
cently become clear that the 1mt1atmg

“events need to be-evaluated at the level of
. acinar cell (1). The key to. mortahty in the

disease is related not to hlstologlcal or mor-
pholog1ca1 changes but to distant manifes-
tations in organs such as lung kldney and
cardiovascular system. Patients may de-
velop MSOF within first week of illness, -
40% develop it later (21 22). Desp1te the dif-
ferences in the 1n1t1atmg trlggermg factor,
the pathophysrologlcal events in the pan-
creas and systemlcally follow a common

* pathway (2). Enormous efforts have been

made to unravel the complexmes and in-
tricacies surroundmg the pathogenes1s of
pancreatltls and SIRS (5 23). The pathway
between the initial pancreatlc mjury the
systemlc response _and organ failure is
mediated by a varlety of 1nflammatory
mediators. in response to local tissue dam-

age (6). It is' generally belleved ‘that

promﬂammatory medlators released play _

‘ an 1mportant role 1n pathogenes1s (24)
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We have tried to examinepossible
mediators in patients:with:SAP: We have
tried to define the cytokine phenotype of
individual T cells ‘and macrophages ob-
tained from the necrotic pancreas: This-has
the advantage of avoiding the pitfalls of
serum cytokine measurements such as the
presence of circulating cytokine inhibitors.
The macrophages isolated from the necrotic
tissue were examined for intracellular
cytokines:to:scrutinize the recruitment of
macrophages :at the affected. site. .In both
alcoholic and biliary pancreatitis CD4+T
cell subsets produced reduced amount:of
IL-2. There were significantly fewer CD4+
T cells in alcoholic disease than i in controls
but were srgnrfrcantly more in bll1ary cases.
Alcohollc pat1ents had more IL-4 produc—
ing cells than the biliary group. There was
a srgmﬁcant difference between the num-
ber of CD4+ T cells that expressed IL- 10 in
controls and the alcoholrc group. No s1gmﬁcant
differences ‘were found in the number of cells
: that expressed IF N-y in the control and bllrary
groups, but these were srgmflcantly more
in the alcoholic group There were fewer IL-

2 producmg CD8 +T cells in alcoholic dis-

ease. There was a srgmfrcant reductlon of
IL-4 posmve cells in alcohol group and a
pronounced reduct1on in blllary group
Cells from alcoholrc group produced more

- IFN. Our results indicate that productlon

of IL 2is less in alcoholic and biliary pan-
creatitis. This reduction may indicate the
1mpa1red cellular immunity and mcreased
suscept1b111ty to infection that is seen in AP.
We also detected reduced amounts of IL-4
in alcoholic drsease and a pronounced re-
ductron in brllary drsease It is conceivable
that durmg the mflammatory process the
expression of IL-4is down regulated (25)

There 'was increased’ release = of
proinflammatory cytokines together. with
reduced IL-10 activity in-alcoholic disease,
while those with biliary disease had a pro-
nounced downreégulation of their anti-in-
flammatory response. The variable devel-
opment of local and systemic complications
could be a‘'resultof such activities, -

‘Our results have shown that local re-
sponse of cytokines varies wrth the aetiol-
ogy of the disease. Brhary group had less
local promﬂammatory response than the
alcoholic group. IL-6 and IL-12 levels were
measured in perlpheral blood cellson day
of admrss1on Percentage of positive cells
for IL 6 and IL-12 were srgmflcantly higher
in SAP as compared to mild disease. IL-12
values were high in alcoholic acute pancre-

" atitis ‘as‘compared to pat1ents w1th b1l1ary

pathology

‘We monitored the cytokine concentra-
tion from the drainage fluid following
closed lesser sac lavage. Increased IL 12 lev-
elsiwere observed:in fluid from both
groups. IL-6 levels were increased in alco-
holic cases as compared to biliary group.
Can these observations be used to stop the
lavage following necrosectomy is difficult
to answer at this stage b

: We have made an attempt to under-
stand the role of lymphocyte monocyte sys-
tem in l1m1t1ng the destructlve process in
AP. HLA-DR expressron on monocytes was
srgmflcantly reduced in SAP Assessment
of mtracellular cytoklnes in immunocom-
petent cells could be a useful tool to study
the relatronshrp between the dlfferent me-
dlators and therr role in cases of
dysregulatlon as seen in APk (26); o




-We correlated the percentages of. pe-
r1phera1 blood mononuclear.cells that con-
tain-IL-6.and.IL:-12 -and .compared with
APACHE Hl score in patients with SAP IL-
6: positive. peripheral -blood. mononuclear
cells reflect the severity of AP, Cutoff per-
centage for IL-6 and IL-12 positive periph-
eral blood mononuclear cells were >25%
and >9% respectlvely Based on our results
it would seem logrcal to use both APACHE
score and IL-6 percentages to assess sever—
ity m AP(27) )

We have studled adhesxon and activa-
tion.molecules in order to evaluate
dysregulation. ICAM. 1 in the pancreas is
a critical link in the development of tissue

injury and organ dysfunction, The adhesion

molecules showed a unanimous rise in the
blood and tissue samples Monocyte func-
tion is affected i in AP as shown by reduced
HLA-DR numbers and lowered TNF—oc pro—
ducing cells (28). '

‘The role of n1tr1c oxide in AP has been
a subject of intense research and contro-
versy. Serum nitric oxrde levels represent
the extent of cytokme response induced by
© pancreatic 1nflammat10n We tried to cor-
relate the blood levels of nitric oxide in pa-
tients with SAP with computed tomogra-
phy severity score and APACHE I scores.
Patients with high levels of nitric oxide in
the blood are at a significantly higher risk
of sepsis and mortality. High APACHE
~score and reactive nitrogen intermediates
(RNI) levels on admission were associated
withan increasing number of organs failed.
RNI levels were higher in those who sub-
sequently developed biliary sepsis. High
RNI levels were associated with an in-
creased risk of mortahty. RNI levels were
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higher in nensurvivor group as compared

- with the survivor group (29).

Several pathologic responses occur in

AP and. include oedema; inflammation,

parenchymatl cell injury and death includ-
ing disorganization of cellular ultrastruc-
ture, necrosis, and apoptosis (1). Ischemia
of tissue in the pancreas participates in the
mechanism of pancreatitis. A recent study
compared the angiographic abnormalities
with perfusion abnormalities by contrast
enhanced computed tomography (CECT).
The correlation between angiography and
CECT demonstrated the vasospasm in
small and medium sized vessels of the pan-
creatic bed led to decreased downstream
perfusion. These areas of decreased perfu-
sion resulted in necrosis in upto 50% of the
patients. The mortality was related directly
to the severity of the vasospasm on the ini-
tial examination (30). Another experimen-
tal study has shown that endothelial nitric
oxide synthase activation (e Nos) leads to
increased blood flow in the pancreas and
in the absence of its activation, the increased

blood flow is blocked, resulting in worsen-

mg of severlty of pancreatltls (31).

Even today the precrse means by whlch
diverse elements induce pancreatitis remain
unclear. A significant morbidity and mor-
tality associated with the disease reminds
us that we are still chasing a destructive
path rather than interrupting or controlling
the events of the disease. The continuing
challenge is to translate the: findings into

treatment strategies. Based on our results

we hope that in future we will witness im-
mune modulation therapy for arresting sys-
temic:manifestations of AP.and to institute
organ support early in the course of the dis-
ease. : _—
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Have advances in imaging:techniques
- changed the evaluation or management of
these patients with SAP?

~Advances in imaging techniques have_

changed the evaluation and management
of patients with SAP (32). The imaging
modality of choice :currently is
multidetector row computed tomography
(MDCT).:The role of imaging in: AP:is:to
confirm the diagnosis, to identify necrosis,
their topographical location and to deter-
mine the presence of complications: (fluid
collection, and vascular abnormalities).
Resolution can only be confirmed by repeat
CT study.CT imaging should be performed
in patients with SAP with persisting organ
failure, signs of sepsis, or clinical deterio-
ration after admission. The early detection
of PN signified severe disease and is used
asa prognostic indicator in the initial evalu-
ation. Computed tomography severity in-
" dex (CTSI) grades the severity of pancre-
atitis on the basis of degree of pancreatic
“inflammation and necrosis and is a signifi-
cant advance in the assessment of patients

with AP, The anatomical site of necrosis is -

clearly better than its crude extent in pre-
dicting the risk of complications (33). Pa-
tients Wlth necr051s in the head of pancreas
have a severe course of the dlsease

CTSI does not correlate w1th the devel-
. opment of organ failure or pancreatic com-
plications. The modified CTSI (inflamma-

tion, necrosis, extrapancreatic complica-

tlons) shows improved correlation with or-
gan failure, severlty, the occurrence of in-
fectron the need for surgtcal or radrologt—
cal mterventlon and hospital stay (34)

* Other imaging modalities that have
~ been studied include magnetic resonance
cholangiopancreatography (35), tissue har-

6

monic imaging(36), and leukocyte scintig-

~ raphy(37). Magnetic resonance severity in-

dex scores correlated with serum levels of
C - reactive protein at 48 hours, duration of
hospitalization, Ranson score, and morbid-
ity from local and systemrc compllcatrons

: In our own experrence CTSI ranged
from 4-10 in 64.4% of patlents Systemic
comphcatrons and culture proven infection
were higher in these patients (p<0. 05). A
recent study has shown that CTSI is supe-
rior to Ranson criteria and APACHE Il score
in predicting acute pancreatitis outcome,
the mortality, length of stay and complica-
tions were higher in patients with a CTSI
>5 than that in patients with CTSI<5(38)7 g

The extent of PN appears to be a use—
ful determmant of prognosrs Mortahty in-
creases. markedly in patients with necrosis
mvolvmg >30% of the gland (39, 40)

o Early detection of vascular comphca~
tion by CT is important (41 43). Massive
haemorrhage after PN results from a rup-
tured pseudoaneurysm severe caprllary or
venous bleedmg may be seen in the 1mme-
drate aftermath of PN “2. :

- Infected necrosrs is dragnosed by CT
gulded.FNA (9). It is recommended that
FNA should be performed 7-14 days after

_the onset of pancreatitis in all patients with

persistent symptoms and greater than 30%

PN, and those with small areas of necrosis
and clinical suspicion of sepsis (44). Image

guided FINA may need to be repeated to
detect IPN. -

'Innovatlons that have 1mproved outcome

;‘, The treatment of SAP contmues to.be
largely supportive: therapy and subse-



‘quently to treat specific complications.
Management has alternated between ag-
- gressive intervention and intensive nonsur-
gical support (45). Treatment currently fo-
cuses on three factors of supposed patho-

physiologic significance. First it is generally -

accepted that secondary infection of PN
constitutes one of the crucial factors in the
progressron from SIRS to sepsis in patients
with SAP. Second recent data suggest that
is possrble to drmmlsh SIRS by giving spe-
cific anti- mflammatory components.

Thlrdly the 1mportance of early intensive
care therapy and organ support is bemg
mcreasmgly emphasized. The fmdlngs ofa
recent study suggest that these patrents can
be managed conservatlvely and surgery can
be avoided without. compromising progno-
sis and outcome. Sixteen patients (APACHE
[I'score 18.1 (11-33),Ranson score 5.9 (4-10)
were managed with medical treatment
alone with a mortality of 12.5%, six patients
recovered without further complications, 10
patients developed single or multlple organ
failure (15). —

The real challenge is the development
of a more accurate predictor of severity.and
organ failure. The determination of the se-
verity is difficult as all methods exhibit a
significant uncertainty. Various scoring sys-
tems have been used to make the predic-
tion. However their value in everyday clini-
cal practice is limited as they are cumber-
some, and requiring multiple measure-
ments (45). Severity is now determined by
Atlanta criteria (46); CTSI ‘(33) and modi:
fied~CTSIf(3‘4)~ el e

Issue of antlblotlc prophylaxrs Infec-
tion of PN can lead to local and systemlc
septic complications Wthh can cause MSOF
and account for a mortality of upto 30%. Its
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~ incidence tends to peak in the third week
‘of disease. Several randomized: controlled

trials suggest that prophylactic antibiotics
can reduce morbidity and mortality in these
patients by preventing pancreatic infections
(47). A recent study has concluded that pro-
phylactic antibiotics did not reduce the in-
cidence of IPN in patients with SAP (7).
Fungal infections appear in 15 to 30% of
cases 9. In our own experience, Candida
infection was observed in 17.9%, and Can-
dida spp. wereisolated from pancreatic tis-

.sue in 36.7% .There is conflicting evidence

regarding association of secondary fungal
infections with the widespread use of anti-
biotic prophylaxis (51,52). However, stud-
jes are needed to accurately quantify ‘the
incidence and risk of fungal colonization,
any association with antibiotic prophylaxis,
and association with a 51gmhcant increase
in mortahty A recent study has shown that
prophylactlc dosage of antlfungal agents
can reduce the incidence of fungal infec-
tions in patlents with SAP (53) There is in-
sufficient evrdence to recommend antifun-
gal prophylaxxs in patients with SAP (10).
Our practice is to use prophylactrc broad
spectrum antibiotics in all patients w1th
SAP which is corroborated by current rec-
ommendatlons (48, 49)

Specxfic antl 1nflammatory therapy
Recent data suggests that it is possible to
diminish SIRS by giving specific antiinflam-
matory components. There is a therapeutlc
window between onset of symptoms and
development of organ failure during which
anticytokine therapy may be successful (10).
The role of many 1nﬂammatory medlators
has been investigated (54). However in
large multicentre trials the role of platelet
activating factor antagonist could not be
confirmed (55,56). The failure of beneficial
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effect may'be due to the fact that patients
had already developed MSOF before the
begmmng of the treatment (10). o
Nutrmonal support It seems loglcal
to meet the calorie and protein requirement
of these patients with SAP to protect intes-
tinal barrier function reducing bacterial
translocation from the gut (57). Timely in-
stitution of feeding is important to prevent
malnutritionandhas been demonstrated to
be safe (1). Evidence has emerged from
clinical trials that enteral nutrition is supe-
rior to parenteral:nutrition (58,59).
Parenteral nutrition is associated with an
enhanced systemic inflammatory response
and increased septic complications (49).
Enteral nutrition by means of a nasojejunal
feeding tube helps in preventing atrophy
of the intestinal mucosa and loss of barrier
_function (10). A recent metaanaly31s has
shown that infection rates, rates of surglcal
intervention and hospital stay were signifi-

cantly lower in those fed enterally (60) A

~recent consensus ‘statement also recom-
mends that enteral nutrition be used in pref-
erence to parenteral nutrition after initial
resuscitation (10). Enteral nutrition modu-
lates acute phase response, improves im-
mune function, reduces mortahty rate and
reduces risk of infections (61). Our current
practlce is to place a nasojejunal feedmg
tube once the ileus has settled down. Fol-
lowmg necrosectomy we routinely place a
feedmg Jejunostomy tube for enteral nutri-
tion. Postoperatlve enteral nutrltlon has

been shown to be safe and to decrease m-»

fect1ous compl1cat10ns (62)

Pancreatlc necrosectomy

The mam contrlbutlon to the overallh

management  of SAP is pancreatic

necrosectomy (8). Surgery is indicated
when there are signs of MSOF, clinical sep-
sis'with no improvement on intensive care

~ treatment, and CT shows extensive areas of
‘PN with confirmation of bacterial infection

by FNA. The principles mclude optlmal
debrldement wrth a postoperatlve manage-
ment concept that maximizes dralnage of
the re31dua1 and ongoing necrosis, and
evacuation of retroper1tonea1 exudates and
debris. Necrosectomy should favour an or-
gan preserving approach and should be
delayed to permlt proper demarcatlon of
pancreatic and peripancreatic necrosis (8).
A recent consensus conference recom-
mended debridement in those with IPN or
abscess confirmed by radlologlc ev1dence
of gas or results of FNA (48)

Several approaches descrlbed areopen
transperltoneal approach  (11-13),
laparoscopic (63), and the extraperitoneal
translumbar approach (64,65). Another un-
resolved tissue is what drainage technique
to use- continuous closed lesser sac lavage
(CLSL) . (12-13), . planned . staged
relaparotomy(ll), and the open packing
technique (66). Rau et al (12) reported an
overall. mortality of 25% following
necrosectomy and CLSL. In our experience
of .58 . patients: whounderwent
necrosectomy and postoperative CLSL; it
was:possible to start irrigation in:48 pa-
tients, the overall mortality was 29% (13).
In another study, planned staged

- reoperative necrosectomy using an abdomi-

nal zipper in the treatment of necrotizing
pancreatitis reported 34% hospltal meortal-
ity (11). Extraperltoneal translumbar ap-

‘proach (64) with periodically programmed

retroperltoneal endoscopy . enables to ex-
plore the retroperitoneal space under direct



visual guidance (avoids contamination: of
the peritoneal cavity). In-a study of 11 pa-
tients, there was no technique- related mor-
bidity and no:subsequent operations
needed, the mortality rate was 27% due to
MSOF, and the integrity of abdominal wall
was preserved (65)

Laparoscop1c technique:
transperitoneal infracolic approach as an
alternative is also considered in'the treat-
ment of PN, Laparoscopic necrosectomy is
feasible with dislocation of the infected se-
questrumn and followed by closed irrigation
oof the lesser sac. The main difficulty is with
evacuation of necrotic material due to-its

“viscous consistency. Out of 13 patients who
‘underwent laparoscopic = pancreatic
necrosectomy, 11 survived and made a full
recovery (63). '

‘Percutaneous necrosectomy has been
introduced to remove debris inaminimally
invasive way (67,68), and is stated to be
more successful later in the course of the
disease . ThlS is mdlcated in patients with
orgamzed necrosis after the acute episode,
after open surgery to remove residual de-
vitalized tissue thereby avoiding multiple
operations, and in patients with devitalized
tissue following percutaneous drainage
(68). In a study of 6 patients undergoing
percutaneous video- assisted necrosectomy,
sep‘sis‘ control was aChieved in all patients
with no mortahty (69) '

, Endoscoplc necrosectomy and:lavage
has added a new therapeutic dimension to
the management of PN and pancreatic ab-
scess (70). The efficacy of endoscopic treat-
ment of pancreatic necrosis and abscess has
been demonstrated (71). Seifert et al (72)
described endoscopic ultrasound directed

with
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transmural puncture into necrotizing pan-
creatitis or abscess followed by tract dila-
tation and repeated endoscopic debride-
mentof lesser sac. Endoscopic therapy was
successful in resolving the infected necro-
sis or the abscess in 12 of 13 patients with
minor bleeding in 4 cases in a recent study
(73). They state that this aggressive endo-
scopic approach expands the potential for
endoscopic treatment in these patients.
However, the effectiveness of endoscopic
therapy needs further trials. '
Acute gall stone pancreatitis (A'G‘P‘)‘

It is still a matter of controversy
whether there is a need for early endoscopic
retrograde cholangiopancreatography and
endoscopic sphincterotomy (ES) in acute
gallstone pancreatitis (74). Pezelli et al (75) .

* evaluated the effect of ductal decompres- -

sion in patients with AGP and common bile
duct stones in two groups: ES within 24
hoursof admission (n=21) and conservative

-medical treatment (n=21). AP worsened in

one patient in ES:;group,in contrastto seven
patients in the group receiving medical
treatment (p<0.02). In another study, early
ES had no impact on the outcome or period
of hospitalization (76). Uhl et al (77) advo-
cate that at least 3 weeks should elapse in
patients with SAP before undertaking
cholecystectomy because of an increased
infection risk. Fagniez and Rotman (78)
have confirmed that early biliary surgery
worsens the prognosis in SAP. Postponing
the biliary operation until after the acute
attack reduces the need for early explora-
tion-and drainage of the pancreas~f(79).
Nealon et al (80) in‘a:retrospective analysis
of patients with moderate to severe gall-
stone associated pancreatitis advocate that
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cholecystectomy be delayed. Delayed treat-
ment is:associated:with lesser chances of
infecting fluid collections and lesser com-
plications of cholecystectomy:. In our expe-
rience; ES was carried out in patients with
jaundice or cholangitis.: ~

Conclusmns

- The management of patlents with-SAP
has changed over recent years with readily.
available imaging and image guided inter-
ventions and improvement in intensive care
unit management. The degree of necrosis
and presence of infection are the crucial
determinants of the outcome in patients
with PN. The primary objective in the man-
agement of patients with PN is supportive
therapy and subsequently to treat specific
complications. Another objective is to limit

- theseverity of pancreatic inflammation and

necrosis and the systemic effects by remov-
ing causative factors, Image guided FNA is
recommended in patients with SAP; greater
than 30% necrosis and those with clinical
suspicion of sepsis. A positive FINA result
or the presence of gas in a collection is usu-
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