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Editorial

Acute emergencies in gastroenterology are extraordi-
narily severe conditions with high morbidity and mortali-
ty. Particularly severe diseases include acute pancreatitis,
a difficult course of non-specific intestinal inflammations
manifested by toxic colon or acute intestinal obstruction,
and even acutely developed intestinal pseudo-obstruction
(Ogilvie’s syndrome) or variceal and non-variceal bleed-
ing into the gastrointestinal tract. Undoubtedly serious
factors influencing the accuracy of diagnostics and effec-
tivity of therapy are the etiological multifactorial charac-
teristics of changes that induce the acute state. Polymor-
bidity is also frequent among these patients and requires a
complex diagnostic approach, often limiting the possibili-
ty of using an optimal therapeutic approach.

Effective diagnostics and therapy for acute conditions
in gastroenterology requires a multidisciplinary team ap-
proach. In diagnostics, endoscopic examination enabling
a simultaneous therapeutical solution is of fundamental
importance in managing most diseases, which is valid for
example in patients with acute bleeding into the alimenta-
ry tract, in acute pancreatitis, acute cholangitis or acute
intestinal obstruction. However, endoscopy is an invasive
method, and as many of these patients suffer from poly-
morbidity, the usage of endoscopic approaches is limited
by the general clinical condition of patients, particularly
with respect to cardiopulmonary risks. In such cases, the
application of non-invasive diagnostic methods is suit-
able. These involve imaging methods such as ultrasound
abdominal examination, computer tomography or nu-
clear magnetic resonance. Moreover, modifications of
these methods, e.g. CT enteroclysis or CT colonography,
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provide very precise and immediate results that allow the
adoption of an optimal strategic course. Due to their
increasing sensitivity and specificity, the above-men-
tioned methods may be expected to substitute, in future,
endoscopic examinations, whose present efficiency re-
mains of the highest value.

Optimal therapy for acute states in gastroenterology is
unthinkable without the close cooperation of a number of
disciplines, particularly gastroenterology and surgery.
Correct timing in determining whether conservative ther-
apy is an effective and safe treatment for a patient in a
given situation or whether immediate surgery should be
performed is the basic requirement for the disease out-
come of a patient. Severe states in particular should be
managed at centers that have sufficient experience with
such problems, possess a complete range of diagnostic
methods, carry out therapeutic endoscopy, and have
available acute surgical care, i.e. provide complex diag-
nostic and therapeutical services.

Although acute conditions in gastroenterology and gas-
troenterological complications are undoubtedly extraor-
dinarily severe states, systematically processed data about
rational and correct diagnostics and therapy from the
viewpoint of gastroenterologists and surgeons have not
been sufficient and therefore they could not be general-
ized and utilized as recommendations for a rational
approach in these states.

We believe that the topics published in this issue of
Digestive Diseases will help, at least in part, fill this gap.

Petr Dité
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Abstract

Portal hypertension as a consequence of liver cirrhosis is
responsible for its most common complications: asci-
tes, spontaneous bacterial peritonitis, hepatorenal syn-
drome, hepatic encephalopathy and the most important
one - variceal hemorrhage. Variceal bleeding results in
considerable morbidity and mortality. This review cov-
ers all areas of importance in the therapy of acute va-
riceal hemorrhage - endoscopic and pharmacologi-
cal treatment, transjugular intrahepatic portosystemic
shunt, surgery and balloon tamponade. Indications and
limitations of these therapeutic modalities are widely
discussed.

Copyright © 2003 S. Karger AG, Basel

Introduction

One of the most important consequences of liver cir-
rhosis and portal hypertension is increased pressure in
gastric and esophageal venous systems, dilatation of relat-
ed vessels and increased blood flow through developed
portosystemic shunts. The most enlarged are deep inner
veins under the lamina propria and muscularis mucosae;

first manifestation is usually seen in the so-called perfo-
rating zone of the distal esophagus. Clinically, the most
important factor is the appearance of esophageal varices
observed after increase of the hepatic venous pressure gra-
dient (HVPG) >10 mm Hg. About 50% of patients with
newly diagnosed liver cirrhosis have varices at the time of
diagnosis and this number increase annually by 6% [1].

When the HVPG increases >12 mm Hg, the probabili-
ty of variceal rupture is high. The first variceal bleeding
was described in 1840 [2] and the relationship of esopha-
geal varices, bleeding and liver disease in 1900 [3]. Vari-
ceal bleeding affects 30-60% of cirrhotic patients. In
patients with compensated liver disease, bleeding occurs
in only 30% of cases, and 60% in groups with decompen-
sated liver disease. About one third of patients bleed with-
in 2 years after the diagnosis of varices. Out of all gastroin-
testinal hemorrhages, variceal bleeding represents about
5-15% cases but 50% of severe bleeders — the presence of
both decompensated liver disease and varices as source of
the bleeding are independent predictors of high risk of
gastrointestinal bleeding [4].

The spontaneous cessation of bleeding episode hap-
pens in up to 60% of cases, but untreated patients are
jeopardized by rebleeding. This occurs in 30-40% within
a 3-day interval and in 60% within 1 week. The mortality
within 6 weeks from the onset of bleeding is described as
high as 30-50%. The cause of death is multifactorial,
most of patients do not die due to exsanguinations but
due to complications of the hemorrhage, namely liver fail-
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ure. The most important factor predicting mortality is the
liver disease. Thus, not only the incidence of bleeding but
also its mortality correlates with the Child-Pugh classifi-
cation and the mortality of patients with class C is 70-
80% [5]. Patients >65 years are threatened also by isch-
emia and acute myocardial infarction due to anemia [6].

The Baveno III consensus conference [7] was held to
update the consensus on the definitions of key events
regarding the bleeding. Clinically significant portal hyper-
tension (CSPH) was defined as an increase in the portal
pressure gradient >10 mm Hg. The presence of varices,
variceal hemorrhage, and/or ascites, is indicative of the
presence of CSPH. Measurement of the HVPG and endo-
scopic assessment of esophageal varices are satisfactory
tools for the diagnosis of CSPH.

General Measures

The first and most important measure is the hemody-
namic stabilization of the patient and prevention of aspi-
ration of vomited blood. The intravenous access should
always be ensured by large-bore and preferably multiple
peripheral catheters, the central venous catheter is indi-
cated in the presence of tachycardia >100/min and sys-
tolic pressure <100 mm Hg. These limits, together with
the need of application of more than 2 blood units within
24 h, were recognized as attributes of severe bleeding by
the Baveno II conference [8]. First laboratory tests include
assessment of the blood group, blood count (hematocrit,
hemoglobin, thrombocytes) and prothrombin time. Leu-
kocytosis >8,500/mm? is a prognostic factor predicting
more severe course of the disease [9]. The most common
approach includes volume replacement with crystalloids
first and subsequently with blood derivates. Sodium over-
load is unfavorable in ascitic patients. Intensive replace-
ment of the blood volume is necessary for maintenance of
the renal perfusion, but overload attributes to rebleeding
due to portal pressure increase. The optimal parameters
are 2-5 mm Hg of the central venous pressure, hematocrit
between 25 and 30% and hemoglobin not >100 g/l.
Remarked hypovolemia with systolic pressure <90 mm
Hg and tachycardia >120/min together with signs of
peripheral hypoperfusion are common indications for the
application of oxygen (4 I/min). Vitamin K is indicated in
most patients. Though cirrhotic bleeders do often have
various blood coagulation abnormalities, there is no evi-
dence that general application of fresh-frozen plasma or
thrombocytes is helpful.

Management of Acute Variceal Bleeding

The importance of infection in the etiopathogenesis of
variceal bleeding and the need for prevention of the sys-
temic infection is an indication for antibiotic treatment
(amoxicillin-clavulanic acid, norfloxacin). A meta-analy-
sis of studies of the use of prophylactic antibiotics in this
setting suggests that antibiotic prophylaxis substantially
increases the number of patients who remain free from
infection and improves short-term survival in patients
with cirrhosis and variceal hemorrhage [10].

The increase of the ammonium in the gastrointestinal
tract due to bleeding can cause development or worsening
of the encephalopathy. Thus, gastric large-bore tube and
early application of the lactulose are indicated, as well as
vigorous correction of mineral unbalance, especially the
potassium and magnesium levels.

Endoscopic Therapy

Diagnostic endoscopy should be organized in acutely
bleeding patients as soon as possible to determine the site
of bleeding. Even patients with portal hypertension and
documented varices can bleed from other sources than
varices. If varices are found to be the real source of hemor-
rhage, endoscopic treatment is proved to decrease the
short-term mortality and to decrease further bleeding.
Methods in question include sclerotherapy, application of
tissue adhesives, banding of the varices, application of
detachable loops for strangulation of varices and some
others [11].

Historically the first method introduced into the clini-
cal practice was sclerotherapy. Which sclerosant is the
most effective cannot be concluded. Comparative trials
are lacking a sufficient volume of patients and uniform
methodological standards regarding concentrations and
doses, intervals between sessions, and patient population,
etc. Basically, all of these agents have been documented to
be effective in clinical trials. The intravariceal technique
is perhaps more effective in controlling active bleeding
than paravariceal injection, but more studies are needed
to confirm this. On the other hand, it was shown that
punctures intended to be intravariceal are in fact paravar-
iceal around 35-45% of the time [12]. Trials of sclerother-
apy in acute bleeding are also influenced by the experi-
ence of operators, schedule of follow-up and the number
of patients who were not actively bleeding at the time of
endoscopy. The experience of the operator is extremely
important in decision-making in common clinical prac-
tice.

Dig Dis 2003;21:6-15 7



Compared to balloon tamponade, sclerotherapy has a
significantly higher control of bleeding, specifically lower
rebleeding which occurs in up to 50% of cases after defla-
tion of the balloon. Trials comparing somatostatin with
sclerotherapy in general found no significant differences
in failure to control bleeding, rebleeding or mortality
[13].

Variceal band ligation is superior to sclerotherapy in
the rate of complications and perhaps improvement in
survival. Control of active bleeding was in some trials
achieved more readily with ligation than with sclerothera-
py, but some trials found no significant differences [14]. It
seems that severe bleeding responds better to banding and
both methods are equally effective in mild bleeding. How-
ever, technically it is more difficult to employ banding in
severe hemorrhage due to reduction of the visibility by the
cylinder of the banding device and the further decrease of
field of view by blood, which usually fills the cylinder to
some degree. New clear outer cylinders improved the ease
of use of banding devices and multi-shot instruments
shortened the time necessary for placement of a sufficient
number of rings. The expert dependence plays a major
role in this situation.

Combination of sclerotherapy and banding is also pos-
sible. The so-called sandwich (ligation, sclerotherapy,
ligation) approach was shown to be superior to ligation
alone in prevention of recurrence of varices, but mortality
eradication rates, recurrent bleeding and complication
rates were similar for sandwich technique and banding
alone. Technically this approach means deployment of
the rubber band at the most distal point of the variceal
column followed by the injection of 1-2 ml of the sclero-
sant (5% ethanolamine oleate in this study) proximal to
the applied band, with another band subsequently being
applied over the same column 3-4 cm proximal to the
injection site [15]. Another approach uses utilization of
the argon plasma coagulation to induce mucosal fibrosis
in the distal esophagus. It was shown that the recurrence-
free rate at 24 months after treatment is significantly high-
er with this treatment than with ligation alone [16]. All
those attempts of technical improvement are intended to
overcome the tendency of a higher recurrence rate of var-
ices after banding as it does not obliterate deeper varices
(peri- and para-esophageal varices) and perforating veins.
At the moment, more studies are needed to evaluate the
clinical benefit of application of newer methods in ques-
tion. In individual patients it seems that it is not a mistake
to choose banding or sclerotherapy according to the size of
the varices, the degree of fibrosis of the esophageal wall
(affecting the feasibility of sucking of the vessel into the

8 Dig Dis 2003;21:6-15

cylinder), and the capability to obtain a good view in the
distal esophagus during active bleeding, etc.

In patients resistant to endoscopic treatment, it is clear
that more than two sessions of sclerotherapy are not help-
ful, do not improve control of bleeding and bring in-
creased risk of aspiration, perforation and sepsis [17].
Development of deep post-sclerotherapy ulcers and mul-
tiple sessions of sclerotherapy cause general deterioration
of the patient by itself. Vasoactive drugs can improve the
technical feasibility of endoscopic therapy.

Tissue adhesives show a more than 90% rate of control
of bleeding but were not generally proved significantly
better in application in esophageal varices in terms of
rebleeding and mortality [18]. This treatment is associat-
ed with a significant risk of complications as cerebrovas-
cular accidents or jeopardizes the scope. Furthermore, the
agents that are used are more costly. Some benefit was,
however, proved in patients with progressed liver disease
(Child-Pugh C) in a randomized prospective trial compar-
ing cyanoacrylate and sclerotherapy with ethanolamine
oleate. The immediate hemostasis achieved by cyanoacry-
late was significantly more often observed than with scle-
rotherapy. This resulted in significantly lower rebleeding
rates, need for surgery or transjugular intrahepatic porto-
systemic shunt (TIPS) and mortality [19].

Complications of endoscopic therapy include local and
systemic events. The incidence of esophageal stricture for-
mation and ulcer bleeding were significantly higher in
sclerotherapy (both appearing up to 25%) compared with
band ligation (incidence less than 5%). In fact, most ulcer
bleeding episodes require no therapeutic interventions
and strictures are usually treated with balloon dilatations.
Major disasters as esophageal perforation and massive
esophageal hematoma are infrequent in both techniques.
Pulmonary complications and mediastinitis are signifi-
cantly more common after sclerotherapy [20].

Generally, for control of acute bleeding episode, vari-
ceal band ligation is the method of first choice. If this
proves to be technically difficult, endoscopic variceal scle-
rotherapy should be performed. Vasoactive drugs should
be used parallel to endoscopic therapy for 5 days. In fail-
ure to control the bleeding, balloon tamponade can be
used as a temporary measure en route to the radiological
or surgical suite.

Lata/Hulek/Vanasek



Pharmacological Therapy

The biggest advantage of pharmacotherapy is its feasi-
bility. It can be applied instantly without the need for spe-
cialized instruments and is independent on the physi-
cian’s skill and practice. Its efficacy was proved to be sim-
ilar to endoscopic measures but optimal in their combina-
tion.

Most drugs used for this indication cause splanchnic
vasoconstriction. Vasoconstrictors decrease splanchnic
perfusion and portal flow which results in decrease of the
portal pressure. The decrease of blood flow and pressure is
achieved in varices, too. The first drugs clinically used for
this indication were hormones, vasopressin and somato-
statin. Currently their synthetic analogues, terlipressin
and octreotide, are more widely used.

Vasopressin

This is a hormone of the posterior lobe of the hypophy-
sis (also causes reabsorption of water in kidneys) which
was the first vasoconstrictor used in the treatment of
bleeding due to portal hypertension [21] and was proved
to be effective. It causes vasoconstriction in the splanch-
nic area but also in the systemic circulation. Its major dis-
advantage are side effects due to ischemia, especially
myocardial [22]. It causes discontinuation of the treat-
ment in up to 30% of cases. The combination with
nitrates decreases the incidence of side effects but is not
more potent than other therapeutical options [23]. Vaso-
pressin is no longer used for this indication in Europe in
contrast to the USA where it is still an alternative in com-
bination with nitrates.

Terlipressin

Terlipressin is an N-triglycyl-8-lysine-vasopressin, a
synthetic analogue of the vasopressin, developed in 1964
in Prague. It causes splanchnic vasoconstriction with a
consequent decrease of the portal pressure and blood flow
in portosystemic collaterals. In comparison with vaso-
pressin, it has minimum side effects and a prolonged bio-
logical turnover (half-time 3.4 h) and this enables inter-
mittent administration. In sufficient dose it decreases sig-
nificantly not only the pressure in hepatic veins but also
the intravariceal pressure [24]. The dose of 2 mg of terli-
pressin significantly decreases portal flow and flow in the
azygos veins in a 4-hour interval and the dose of 1 mg has
a similar effect [25]. Interesting is the combination with
octreotide. In rats, administration of both drugs alone sig-
nificantly decreases portal pressure and cardiac index. If
octreotide is administered in animals pretreated with ter-

Management of Acute Variceal Bleeding

lipressin, the effect is not changed, if terlipressin is admin-
istered in animals pretreated with octreotide, both sys-
temic and splanchnic vasoconstriction are increased [26].
The combination with o;-adrenoreceptor antagonist in-
creased the effect of terlipressin in animals [27]. Terlipres-
sin in animals decreases portal flow significantly and thus
the hepatic inflow through the portal vein, but the arterial
inflow increases which is important from the point of
hepatic function [28].

Clinically, terlipressin was proved to be significantly
more effective than placebo in the treatment of variceal
bleeding [29]. Its efficacy is similar to balloon tamponade
[30], somatostatin [31], octreotide [32] or endoscopic scle-
rotherapy [33]. It is the only drug shown to decrease the
mortality related to acute bleeding episode. It is impor-
tant to note the effect of its pre-hospital administration
during the transport which significantly improves the suc-
cess of consequent treatment [34]. A recent large multi-
center trial of terlipressin versus sclerotherapy in the
treatment of acute variceal bleeding has shown similar
effects of both treatment measures in terms of bleeding
control, rebleeding rate and 6-week mortality, number of
blood units transfused, stay in the intensive care unit, and
hospital stay. Side effects were similar, but less frequent in
the terlipressin group [33].

Somatostatin

Somatostatin is a hormone produced namely in the
hypothalamus and in the gastrointestinal tract. It was first
isolated in 1973 and subsequently synthesized. Its main
function is regulation of the somatotropin. It also has var-
ious other effects as decreasing the flow in the splanchnic
region, inhibition of secretion of a variety of hormones
(glucagons, insulin, gastrointestinal hormones) and de-
creases also the gastric, biliary and intestinal motility and
secretion of the stomach and pancreas. The hemody-
namic effect of the somatostatin and its analogue, octreo-
tide, is not fully explained. In animal models it decreases
portal pressure by decreasing the inflow [35]; this, how-
ever, was not confirmed in cirrhotic patients [36]. Some
studies have shown its vasoconstrictive effect on the
splanchnic region, but others did not confirm this. In cir-
rhotics it probably has an effect on the decrease of gluca-
gons which contributes to vasodilatation. Also, somato-
statin contributes to the decrease of blood volume and
prevention of postprandial hyperemia in the splanchnic
region. Its continuous administration in acute bleeding,
however, decreases HVPG. Its disadvantage is namely
very short biological half-time (approx. 2 min) requiring
administration as a continuous infusion. Somatostatin

Dig Dis 2003;21:6-15 9



significantly decreases not only the portal pressure but
also the gastric mucosa blood flow (GMBF) [37], which is
potentially important in the bleeding from portal hyper-
tensive gastropathy. However, trial data are conflicting.
Meta-analyses have shown better control of bleeding com-
pared with vasopressin [38]. A meta-analysis did not show
significantly better efficacy in comparison to placebo [39].
Smaller studies, however, found a similar efficacy com-
pared to sclerotherapy [40], terlipressin [31] and found a
lesser need for blood transfusions and other urgent thera-
pies [41].

Octreotide

Octreotide is a synthetic octapeptide derivate of so-
matostatin, first described in 1982. Besides octreotide,
more than 20 synthetic analogues of the somatostatin are
known. Lanreotide was tested mainly in animal models.
Vapreotide was better in comparison with placebo and
was proved to increase the efficacy of endoscopic treat-
ment in variceal bleeding in humans [42]. None of these
other analogues are currently used in common clinical
practice.

Octreotide has a similar pharmacological effect as so-
matostatin. The differences are dependent on its binding
to three out of five somatostatin receptors. In comparison
to somatostatin, its advantages are its longer half-time
(90-120 min) and especially longer pharmacological ac-
tion (8-12 h). Octreotide (as well as somatostatin) de-
creases significantly the portal pressure in animals [43],
but its influence on hemodynamics in cirrhotics, including
decrease of the portal pressure, was not significantly
proved [44]. It probably also influences the mesenteric cir-
culation [45]. Meta-analysis studies using octreotide or
somatostatin have shown a lower rate of complications
and a similar effect as sclerotherapy or balloon tamponade
[46]. A newer meta-analysis comparing octreotide to other
medical therapy and placebo has shown a better effect of
the octreotide on the bleeding control compared to place-
bo and other drugs and side effects comparable to placebo
or no treatment [47]. The administration of the octreotide
after sclerotherapy decreases the portal pressure and re-
bleeding rate compared to sclerotherapy alone [48, 49]; the
effect on mortality, however, was not proved.

Nitrates

Intravenous nitrates are mostly used to counteract the
vasoconstriction effect of vasopressin, of which isosor-
bide-5-dinitrate is the most common. Its hypotensive
effects limits its use in the acute phase of the bleeding epi-
sode.

10 Dig Dis 2003;21:6-15

Mechanical-Balloon Tamponade of the Varices

The balloon tamponade may have a life-saving effect
but its inappropriate application has many complications.
The ability to place properly balloon tamponade is sur-
prisingly low outside specialized centers. Generally, now-
adays it is seldom indicated. Currently it is accepted as a
temporary measure after second unsuccessful endoscopic
treatment en route to portosystemic decompression (sur-
gical or TIPS). If indicated, the patient should be man-
aged in the specialized intensive care unit. Most common
is the three-lumen double-balloon (Sengstaken-Blake-
more). In case of bleeding from subcardial- fundal gastric
varices, the single-balloon (Linton-Nachlas) tamponade is
more appropriate. The Minnesota balloon is a modifica-
tion of the double-balloon device with four lumens; the
fourth is used for sucking from the space above the esoph-
ageal balloon, thus it prevents aspiration better. Balloons
must be inflated by the air, not liquid. Water, due to its
weight, changes the shape of the balloon, which results in
malfunction of the device, and is therefore not an appro-
priate filling medium. The gastric balloon is inflated first,
then traction is ensured and the esophageal balloon is
inflated. Its pressure should be higher than portal pres-
sure, 40 mm Hg is usually sufficient, overinflation is con-
traproductive and causes complications. Suction should
be provided for gastric content and swallowed saliva. The
correct location of the balloon tube should be checked by
X-ray.

The balloon should not be insufflated more than 24 h.
Some authors recommend deflation of the balloon every
4-6 h for 30 min [50]. Up to 50% of patients do have
rebleeding after balloon decompression. Thus this tempo-
rary measure should always be combined with other
methods [51]. The complications include aspiration, re-
trosternal pain, esophageal or gastric rupture and mainly
esophageal and gastric ulcerations. Overinflated or water-
filled balloons or dislocated balloons as well as multiple
sclerotization sessions cause significant damage to the
esophagus which replaces varices as bleeding source. Sel-
dom the upright movement of the inflated esophageal bal-
loon causes obstruction of the airways and suffocation,
most such cases are due to the rupture of the gastric bal-
loon. In this case the cross section of the lumen causing
immediate decompression of the balloon and subsequent
extraction are indicated.

Lata/Hulek/Vanasek



Transjugular Intrahepatic Portosystemic Shunt
(TIPS)

TIPS is a calibrated portosystemic shunt which re-
duces quickly portosystemic gradient and opens access to
endovasal treatment of varices (endovasal obliteration by
sealants). Therefore, it is highly effective in stopping vari-
ceal bleeding [52]. TIPS is indicated only when first-line
methods (medical and endoscopic) have failed. This hap-
pens as ‘chronic’ or ‘acute’ failure. ‘Chronic’ means that
patients do have repeated bleeding episodes despite ade-
quate application of first-line treatment. An ‘elective’
TIPS may be indicated. ‘Acute’ failure means bleeding
refractory to other measures and “urgent — salvage’ TIPS is
often a life-saving procedure.

It is difficult to organize a study comparing the TIPS
procedure as ‘salvage treatment’ as there is difficulty in
setting up a comparable alternative. Even the first paper
reporting TIPS dealt with uncontrolled bleeding in Child-
Pugh class C patients and showed reasonably good results
[53]. Most relevant papers investigating ‘salvage TIPS’
showed immediate control of bleeding in 91-100% of
cases, 30-day rebleeding 7-30% and 1-month (or 42 days)
mortality 28-55%. Child class C patients formed in most
of them more than 60% of cases [54-56] and in one 41%
of cases [57]. Retrospective comparison with esophageal
transection [58] significantly favored TIPS (30-day mor-
tality was 42 vs. 79%, rebleeding 16 vs. 26%). The role of
TIPS is especially important in patients bleeding from
gastric varices, which have a worse response to sclerother-
apy and in bleeding portal hypertensive gastropathy
which cannot be treated endoscopically at all. Gastric var-
ices in rescue TIPS series form up to 73% of cases [55].
These impressive data show that rescue TIPS definitively
has its place in therapeutic algorithm for bleeding pa-
tients. Most of TIPS procedures in question are per-
formed with a combination of endovasal obliteration of
varices as ‘urgent’ operations. It was proved that uncon-
trolled bleeding can be effectively treated with TIPS, and
TIPS has lower morbidity and mortality compared to sur-

gery.

Indications of TIPS and TIPS-Related Procedures in

Bleeding Patients

In general, accepted indications are patients with
bleeding that is uncontrolled by pharmacological and
endoscopic therapy. This is true both for emergency situa-
tions (urgent TIPS) and for patients with repeated epi-
sodes of hemorrhage despite adequate preventive treat-
ment who are not surgical candidates (elective TIPS).

Management of Acute Variceal Bleeding

These conclusions were confirmed by both the Reston
and Baveno consensus meetings. Most patients appear
with gastroesophageal varices. Clinical situations as
chronic anemia due to portal hypertensive gastropathy,
prevention of rebleeding from large gastric or intestinal
varices, fresh portal vein thrombosis contributing to
bleeding can be added to the list. Rare indications pub-
lished include treatment of massive hemoptysis second-
ary to bronchial collaterals [59], bleeding from stomal var-
ices in patients after external enteric diversion [60], bleed-
ing from colonic variceal veins and intestinal varices [61]
and traumatic bleeding from cirrhotic liver [62].

Limitations of TIPS in Control of Bleeding

Not all cases with refractory or repeated bleeding are
indicated for TIPS. Contraindications are technical and
clinical. Technical contraindications are mainly due to
portal vein obstruction. However, successful placement of
TIPS is feasible also in selected cases of chronic occlusion
[63], sometimes with the use of local thrombolysis [64].
Favorable clinical outcome was reported in retrospective
studies and fairly good technical success reaching 75%
[65]. Even in patients with cavernomatous transforma-
tion of the portal vein, successful TIPS placement is feasi-
ble by combined percutaneous and intravasal approaches.
Further relative contraindication for TIPS placement is
polycystic liver disease. Rare conditions include extreme
obesity with body weight beyond the technical limits of
X-ray equipment.

Clinical contraindication means a situation where re-
lief of portal hypertension is likely to deteriorate the liver
function or the decrease of HVPG cannot improve the
general condition of the patient. Contraindication to elec-
tive TIPS is also sepsis and heart failure. It is obvious that
TIPS can treat the complications of portal hypertension
and not the liver disease. In a recent consensus confer-
ence, most investigators refused to perform TIPS with a
Child-Pugh score of 12 points or above, so a jaundiced
patient in coma with renal insufficiency and need of arti-
ficial ventilation is definitively not a candidate for TIPS
[66]. Others have searched for individual variables
and pointed out emergent TIPS, ALT level >100 1U/I
(1.7 pkat/l), bilirubin >3 mg/dl (51 umol/l) and pre-TIPS
encephalopathy to predict overall mortality after TIPS
[67]. Another important factor is renal insufficiency [68].

One should have in mind, however, that in cirrhotics
protracted attack of esophageal bleeding has a deteriorat-
ing effect on liver function and the general status of the
patient. Marked improvement is usually seen after cessa-
tion of the bleeding period and therefore the exclusion of
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Fig. 1. Suggested algorithm of treatment of acute variceal bleeding.

an individual from candidates to rescue TIPS because
ahigh Child-Pugh score should be based rather on the
evaluation prior to a bleeding catastrophe. Furthermore,
it appears that patients with varices due to alcoholic cir-
rhosis have the highest incidence of hemorrhage, especial-
ly if they continue to drink alcohol. The hepatocellular
dysfunction may improve in cases who abstain from alco-
hol [69].

Cases of portal vein obstruction are tricky not only
from a technical but also clinical point of view as the inci-
dence of hepatocellular carcinoma in this condition
reaches 35% [65] and is reported up to 22% even in cases
without clinical or imaging evidence of hepatoma if exam-
ined histologically [65, 70]. The survival is in such
patients limited to an average of 6 months and TIPS
brings the risk of systemic metastasis. On the other hand,
if portal blood is diverted by the thrombosis completely to
varices, the sclerotherapy is very likely to fail in case of
acute hemorrhage. Thus, TIPS is not contraindicated in
clinical conditions of immediate concern as acute variceal
or peritoneal hemorrhage, even if malignant portal vein
thrombosis is present.

If TIPS is indicated in refractory bleeding patients with
liver failure, it should be coordinated with a transplant
center. Cases with Child-Pugh score >11 and/or other risk

12 Dig Dis 2003;21:6-15

factors (emergent TIPS placement, elevated ALT levels,
pre-TIPS encephalopathy, elevated bilirubin levels), who
are not transplant candidates, have mortality reaching up
to 90% within few weeks after TIPS placement [67] and
therefore shunt is usually not appropriate. Bleeders who
are transplant candidates are transplanted according to
listing criteria.

Theoretically, TIPS has several advantages in trans-
plant candidates who require pre-transplant shunt inser-
tion because of the hemorrhage. All surgical shunts in-
crease the difficulty of dissection, and some permanently
reduce the available blood flow to the transplanted liver.
Shunts that divert flow from the original liver can result in
smaller, more fibrotic portal vein. On the contrary, TIPS
maintains high volume flow through the portal vein, pre-
vents portal vein thrombosis and could result in greater
portal flow to transplanted liver. The TIPS is removed
with the diseased liver entirely and there is no need for
further surgery to close the fibrotic and sometimes fragile
vascular shunt [71]. Published studies shown better re-
sults with TIPS than with surgical shunts [72, 73]. How-
ever, some surgeons do not prefer stenting prior to trans-
plantation (fig. 1).

Long-Term Follow-Up after TIPS

The technical limitation of TIPS from a long-time point
of view is dysfunction due to the clogging of the stent. That
is why patients with TIPS should be meticulously followed
up and the patency of TIPS regularly evaluated. Most cen-
ters use a 3-month interval as the minimal period for clini-
cal and Doppler check-up. Stent dysfunction should be
treated by balloon dilatation of the stent channel. Within
such a protocol, rebleeding due to shunt dysfunction can be
reduced to less than 5% within long-term follow-up and
mild forms of encephalopathy can be diagnosed and
treated before severe clinical consequences [74].

Surgery

In the modern era, surgeons were the first to cope with
bleeding varices. High mortality experienced in acutely
bleeding patients with impaired hepatic functions reach-
ing up to 80% forced accelerated introduction of non-
operative methods. The overall mortality of surgical pro-
cedures for all acutely bleeding patients refractory to med-
ical treatment remains generally high, ranging from 33 to
56%. Moreover, surgical shunting does not appear to
improve survival and is associated with a substantial inci-
dence of portosystemic encephalopathy [75].
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Currently the first-line methods (vasoactive drugs and
endoscopic therapy) reach up to 90% success in cessation
of a bleeding episode. The remaining 10% of cases are one
of the most difficult groups to manage in hepatogastroen-
terology. In the pre-TIPS era, the only ‘salvage therapy’
accepted was surgery, but most patients with progressed
liver diseases are excluded as surgical candidates. In surgi-
cally treated patients, mortality reached 82% in patients
with Child class C [76]. Procedures as esophageal tran-
section plus gastric devascularization and variety of
shunt operations are technically possible. Portal-systemic
shunts can be separated into two basic types: nonselective
(total) shunts and selective shunts. Total shunts are de-
signed to divert portal blood away from the liver and
include end-to-side portacaval shunts, side-to-side porto-
caval shunts, interposition portocaval shunt, splenorenal
shunts and mesocaval shunts. End-to-side shunts anatom-
ically prevent any portal venous perfusion of the liver and
theoretically tends to more rapid liver failure, worsened
PSE and poor control of ascites, but this technique is tech-
nically simpler and is recommended in the emergency sit-
uation. Studies comparing different surgical shunting
techniques are difficult to interpret and still remain an
area of considerably controversy [77]. Randomized stud-
ies have shown that surgical shunts have a better hemo-
static effect than local surgical treatment of bleeding ves-
sels alone. In high-risk patients, sclerotherapy had a simi-
lar effect with fewer complications than transection of the
esophagus, thus transection does not seem to be a good
choice [78]. It can be concluded that surgery possibly still
has a place in the treatment of patients in otherwise good
condition, but practically it is rare for cirrhotics in good
condition to have refractory bleeding. The most impor-
tant objective measure for comparing invasive methods
treating refractory bleeding is the 30-day mortality. Un-
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Abstract

During the last decades, significant advantages have
been achieved with the use of emergency endoscopy
and respective hemostatic interventions. Rebleeding,
however, remains a significant clinical problem, and cur-
rently re-endoscopy or surgical intervention offers ad-
vantages and disadvantages. With the discovery of Heli-
cobacter pylori as a main causative factor behind peptic
ulcer disease, a more conservative surgical approach is
mandated even in situations with significant rebleeding.
In case of large gastric ulcer, however, resection is a wise
strategy depending on the risk of malignancy. Liver
transplantation has immensely improved the prognoses
for variceal bleeding in end-stage liver disease in careful-
ly selected patients.

Copyright © 2003 S. Karger AG, Basel

Acute upper gastrointestinal bleeding is a frequent
event with an incidence of around 40-50 cases per
100,000 persons per year. Since the early 1970s, emergen-
cy endoscopy has been widely used in the diagnosis and
management of upper gastrointestinal hemorrhage. Acid-

suppressive drugs have become available and since the
introduction of endoscopic intervention modalities in the
1980s, the mortality rate from this severe clinical mani-
festation has decreased slightly but still remains around
10%. One of the main reasons for the remaining high mor-
tality is probably the fact that the patients are at an
advanced age and have concomitant complicated dis-
eases. A quarter of the admitted patients are older than 80
years. Another factor might be the extensive use of
NSAIDs and anticoagulants [1-22].

If endoscopy is performed within 24 h of admission,
the cause of bleeding is identified in more than 90%.
However, in large epidemiological studies, the percent-
ages of undiagnosed patients vary widely between 0 and
25% (table 1). Gastroduodenal peptic ulcers account for
about 40% of the cases, where duodenal ulcers are most
frequently seen followed by hemorrhagic gastritis, vari-
ceal bleeding, esophagitis, duodenitis, Mallory-Weiss
tears and malignancies (1-5%). A meta-analysis showed
that endoscopic therapy, including injection therapy, was
effective in reducing the risk of rebleeding and need for
emergency surgery and mortality in patients with active
bleeding or non-bleeding visible vessels. Furthermore, the
routine use of a second endoscopic treatment in the case
of rebleeding has been suggested, although a more wide-
spread consensus and acceptance of this strategy has not
been achieved. Rebleeding and requirement for emergen-
cy and urgent surgical intervention remains and for
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Table 1. Endoscopic diagnosis in patients presenting with upper gastrointestinal bleeding; review of the literature (mean and ranges are shown)

Years n DU GU Esopha- Varices Mallory- Gastritis/ Malig- Misc. Unclear
gitis Weiss erosions nancies
1973-1998 13,178 25%(12-53) 15.9% (9-26) 7.4% (4-13) 10.5% (1-23) 6.1%(0.5-12) 15.4% (4-41) 2.3%(1-5) 5.2%(0.5-15) 8.9% (3-22)

instance recent trials have shown a rebleeding rate of
around 20-25% with a 8-15% need for urgent surgery (ta-
ble 2). One trial has tried to assess whether elective endo-
scopic retreatment is better than early elective surgery
after initial endoscopic hemostasis, but the issue is far
from settled. Apparently endoscopic reintervention has
advantages over surgical intervention in terms of lower
morbidity.

Surgical Intervention

Depending on the timing of the operation, surgery for
hemorrhage can be divided into three main groups: emer-
gency surgery, elective early surgery and delayed surgery.
Emergency surgery carries a mortality rate between 10
and 20% but if surgery is inappropriately delayed, mortal-
ity increases rapidly. Therefore, patients who are likely to
rebleed are the best candidates for early elective surgery
after the initial bleeding has been stopped with endoscop-
ic therapy. Most surgical studies have been performed
before effective endoscopic therapy became available,
and it is therefore very difficult to compare the different
studies and strategies because of these methodological
weaknesses. Morris et al. [8] prospectively compared early
surgery with non-operative management in patients with
bleeding ulcers, and stratified them by age and ulcer loca-
tion. Over the age of 60 years, early surgery had a mortali-
ty rate of 7% compared to 43% for those with delayed
surgery. However, the different types of surgery were not
comparable in both groups and in those with delayed sur-
gery more patients received gastric resection, which car-
ries a higher procedure-related mortality. Overall mortali-
ty was 4% for early surgery and 15% for delayed surgical
management in all patients. In patients with ulcers in the
posterior wall of the duodenal bulb, with active bleeding
or a visible vessel, early surgery may be recommended.
Endoscopic hemostasis is difficult in these patients and
recurrence of bleeding is often fulminant because of large
side branches of the gastroduodenal artery being in-
volved.

Upper Gastrointestinal Hemorrhage —
Surgical Aspects

Table 2. Failure rates on modern endoscopic therapies for active-
ly bleeding ulcers; review of the literature (mean and ranges are
shown)

Patients Rebleed, % Urgent Mortality, %
surgery, %
1,328 17.1 (0-40) 10.5 (0-32) 4.4 (0-16)

Gastric Ulcers

Gastric ulcers more frequently require surgery due to
uncontrolled bleeding than duodenal ulcers. At the time
of a laparotomy, each gastric ulcer has to be excised
including in most instances a formal resection. The main
reason for this strategy is that gastric ulcers always carry
the potential of being malignant. Concomitant duodenal
scaring and/or ulcers do not pose a significant problem in
the days of Helicobacter pylori eradication therapies.
Therefore, vagotomy procedures should only exceptional-
ly be added due to the associated morbidities.

Duodenal Ulcers

For bleeding duodenal ulcers, nowadays extensive
operations are almost never indicated, if ever, because
many patients are H. pylori infected and/or have the hem-
orrhage occurring as a consequence of NSAID usage.
Therefore, duodenal ulcer hemorrhage should mainly be
treated by under-running the ulcer which, if correctly
done, frequently elicits adequate hemostasis. If for any
specific reason surgical acid suppression is required, a
selected gastric vagotomy should be recommended due to
its lower morbidity and less frequent side effects.
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Variceal Bleeding

In many institutions, operative portosystemic shunts
are no longer used as treatment for variceal bleeding.
When the first-line options of non-selective -blockade or
endoscopic treatment fail to control bleeding, a transjugu-
lar intrahepatic portosystemic shunt (TIPS) is usually
placed. The advantages of TIPS are that it is non-opera-
tive, it effectively decompresses the portal venous circula-
tion during the short-term perspective and early compli-
cations and procedure-related mortality are infrequent.
However, late TIPS failure rates are high, with thrombo-
sis or stenosis developing in approximately in 50% of
patients within 1-2 years. Although TIPS revisions are
successful in many patients, in most series, rebleeding

rates after TIPS are considerably higher (10-30%) than
after surgically constructed shunts (<10%). When patent,
TIPS is usually a non-selective shunt with encephalopathy
rates in most trials similar to those seen after a portocaval
shunt. Despite these disadvantages, TIPS is an excellent
option for patients in whom endoscopic treatment is
unsuccessful and who require relatively short-lasting por-
tal decompression while on the waiting list for a liver
transplant or whose anticipated survival is limited due to
the underlying liver disease.

Long-term survival has been particularly impressive
for patients undergoing surgery since the advent of liver
transplantation, especially for those who are potential liv-
er transplantation candidates and who can be salvaged by
this procedure when hepatic failure develops.
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Abstract

Endoscopy is the method of choice in diagnosing the
cause of lower gastrointestinal bleeding, and it offers the
opportunity to treat patients suffering from lower gas-
trointestinal bleeding. Endoscopic procedures must be
integrated with other approaches to reach a correct diag-
nosis rapidly, safely, and economically. In all patients,
evaluation begins with a history and physical examina-
tion. The sequence of other tests depends on many fac-
tors, especially the rate of bleeding. New technologies
such as wireless capsule endoscopy will influence the
management of patients with lower gastrointestinal
bleeding.

Copyright © 2003 S. Karger AG, Basel

Definition

Lower intestinal bleeding is defined as acute or chronic
abnormal blood loss distal to the ligament of Treitz. 10—
20% of all gastrointestinal bleeding disorders occur distal

of this point, but bleeding of the small intestine is a rare
condition (3-5%).

Acute bleeding is arbitrarily defined as bleeding of <3
days’ duration resulting in instability of vital signs, ane-
mia, and/or need for blood transfusion [1, 2]. Hematoche-
zia is the most common clinical symptom in patients with
acute lower gastrointestinal bleeding (LGIB).

Chronic bleeding is defined as slow blood loss over a
period of several days or longer presenting with symptoms
of occult fecal blood, intermittent melena or scant he-
matochezia. Occult bleeding means that the amounts of
blood in the feces are too small to be seen but detectable
by chemical tests [3]. In 48-71% the source will be found
and an origin in the colorectum is to be expected in 20-
30% [3].

Obscure gastrointestinal bleeding often presents as
LGIB and means a bleeding from an unclear site, that per-
sists or recurs after a negative initial or primary endosco-
py. In 6% a repeat colonoscopy will identify the lesion in
the colon. Push enteroscopy will be helpful in 38-75% to
find the bleeding lesion, however, in two thirds the lesions
are detectable within the range of a conventional gastro-
scope [3].
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General Aspects of Lower Gastrointestinal
Bleeding

The incidence of lower gastrointestinal bleeding is only
one fifth of that of the upper gastrointestinal tract and is
estimated to be 21-27 cases per 100,000 adults/year [4,
5]. LGIB usually is chronic and self-limiting and can be
treated on an outpatient basis. Nevertheless, 21 of
100,000 adults/year require hospitalization due to severe
bleeding. Among those, male gender and older patients
suffer from more severe LGIB [4]. There is a 200-fold
increase from the third to the ninth decade due to diver-
ticulosis and angiodysplasia [6].

There is some evidence that upper gastrointestinal
bleeding (UGIB) differs in acuity and severity from
LGIB: Patients with LGIB are significantly less in shock
(19 vs. 35%, respectively), require fewer blood transfu-
sions (36 vs. 64%) and have a significantly higher hemo-
globin level (84 vs. 61%) [7, 8]. Similar to UGIB, the
majority of bleeding disorders (80-85%) in the lower gas-
trointestinal tract will stop spontaneously.

Mortality and morbidity increase with age. The overall
mortality rate varies between 2.0 and 3.6%. Those pa-
tients with bleeding episodes after hospital admission
have significantly higher mortality rates (23.1%) com-
pared to those who bleed before hospital admission [4].

Diagnosis

Endoscopy is the method of choice to diagnose and if
possible to treat lower gastrointestinal bleeding. While
colonoscopy has been accepted for years in patients with
chronic bleeding, urgent colonoscopy in acute bleeding
has been evaluated in the last few years and is meanwhile
also accepted as a safe method.

Before starting colonoscopy, history and clinical exam-
ination should lead to a tentative diagnosis in order to
plan the diagnostic procedures. In patients with chronic
LGIB, colonoscopy is the first diagnostic step. The time
point of colonoscopy is elective and optimal bowel prepa-
ration is standard. If the origin of bleeding cannot be
detected, further steps are necessary.

In contrast, patients with acute LGIB are a challenge
for optimal diagnostic procedures and there are still open
questions. It is generally accepted that in patients with
hematochezia, especially in combination with circulation
instability, an UGIB must be excluded, since in 11%
patients with suspected acute LGIB have their bleeding
source proximal to the ligament of Treitz. Although place-

20 Dig Dis 2003;21:19-24

ment of a nasogastric tube is safe and easy, it misses
UGIB in 7%. The rate might even be higher in patients
with duodenal ulcer since pylorospasm can prevent reflux
of blood into the stomach [9, 10].

While anoscopy and sigmoidoscopy were mandatory
procedures in the pre-colonoscopy era, their role is less
obvious in the era of emergency and early colonoscopy. In
recent years it could be demonstrated that in experienced
hands colonoscopy plays the same role in acute LGIB as
upper gastrointestinal endoscopy in acute UGIB.

All patients with acute LGIB must be stabilized and
contraindications for colonoscopy are severe active in-
flammation and also inadequate visual conditions. Fur-
thermore, the endoscopy should be aborted if the patient
becomes unstable, the bleeding is so severe that identifica-
tion of a bleeding source is impossible, or the risk of perfo-
ration is too high. It is unclear whether urgent unprepared
colonoscopy is more effective in detecting the bleeding
source as compared to prepared colonoscopy with a delay
of several hours, since no randomized trial exists to this
question.

The amount, location or pattern of blood are impor-
tant signs which make a detection of the bleeding source
in a circumscribed segment of the colon easier. Most stud-
ies, however, prefer bowel preparation before urgent co-
lonoscopy. Their arguments are the frequent spontaneous
bleeding stop and the improvement of visualization. The
bowel preparation can be performed by enemas and/or
polyethylene glycol solutions administered by mouth or
via a nasogastric tube. There exist no data that cleaning
the bowel might reactivate bleeding.

The detection rate of the bleeding source after bowel
preparation varies between 62 and 78%, and in patients
without preparation the urgent unprepared colonoscopies
could identify the bleeding source in 76% [8, 11, 12].
Therefore, urgent colonoscopy seems to be reasonable in
most patients.

In patients with intermittent or obscure gastrointesti-
nal bleeding, wireless capsule endoscopy may become an
interesting diagnostic approach. In two trials, capsule
endoscopy was compared to X-ray of the small bowel or
push enteroscopy.

Costamagna et al. [13] could demonstrate that in 13
patients with intermittent bleeding, the capsule was able
to detect the bleeding source in 11 cases while X-ray only
in 1 case, respectively. Ell et al. [14] examined 32 pa-
tients — the capsule detected a pathologic lesion in 66%
and the X-ray in 28%, respectively.
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Differential Diagnosis

Acute LGIB occurs most frequently in diverticular
(35%), followed by vascular malformation (21%), colitis
(16%), neoplasia/postpolypectomy (10%), anorectal dis-
eases (5%), and small bowel (5%). In 11% the acute UGIB
is falsely diagnosed as LGIB. Differential diagnosis of
severe acute LGIB is mainly dependent on the patient’s
age. While in children and young adults inflammatory
bowel disease and Meckel’s diverticulum are the main
bleeding sources, diverticula are predominantly found in
adults up to 60 years, and in the elderly, angiodysplasia is
the most common cause for severe LGIB.

Diverticular Disease

The true incidence of diverticular disease is difficult to
measure, mainly because most patients are asymptomat-
ic. The incidence however clearly increases with age from
10% under 40 years to an estimated 50-66% in patients
older than 80 [15, 16]. The estimated risk of a severe
bleeding has been reported to be 3-5% [16, 17], but
including milder forms of bleeding a risk up to 48% has
been described [18]. Among LGIB disorders, diverticula
are the cause in 15-27% [19]. The clinical presentation of
patients with diverticular bleeding is mostly abrupt with
a painless onset, associated with mild lower abdominal
cramps and the urge to defecate. The stool consists of red
voluminous or maroon blood or clots. Melena is uncom-
mon [16]. Approximately 80% of the bleeding episodes
stop spontaneously. The risk of a first rebleeding is 25%
but increases with definite bleeding stigmata (active
bleeding, nonbleeding visible vessel, adherent clot: 67, 50
and 43%, respectively) [19-21]. A third bleed after a sec-
ond episode will occur in 50%, therefore surgical resec-
tion is recommended after a second bleeding episode
[16].

Colitis

LGIB from IBD are rarely life-threatening (0.1 % ulcer-
ative colitis, 1.3% Crohn’s disease), bleeding stops mostly
spontaneously and endoscopic treatment is not necessary
in most cases with diffuse bleeding. Bleeding from isch-
emic colitis occurs mainly in elderly patients (>65 years)
and is associated with pain. Vascular diseases and atrial
fibrillation are risk factors which are associated with isch-
emic colitis. Patients with infectious colitis suffer mainly
from diffuse bleeding similar to ulcerative colitis. Among
bacteria, Salmonella, Shigella, Yersinia, Campylobacter
and Escherichia coli, especially enterohemorrhagic E. coli
(EHEC), most notably 0157:H7, are the most frequent

Lower Gastrointestinal Bleeding —
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infectious agents. Acute radiation colitis occurs a few days
after radiation but bloody diarrhea is uncommon at this
time point. Most patients complain of transient diarrhea
and tenesmus. The endoscopic picture is similar to ulcer-
ative colitis with edema, fragility, hemorrhage and some
erosions or ulcers [16]. The clinical manifestation of
chronic radiation colitis occurs after 1-2 years. Pale mu-
cosa with teleangiectasia and rarefaction of mucosal ves-
sels is typical in mild forms. In severe radiation colitis,
excessive hemorrhage, necrosis and ulcerations occur
leading to extensive bleeding [16].

Neoplasia

Acute bleeding in colon cancer or polyps is not fre-
quent but has been described in 2-33 and 5-11%, respec-
tively [16, 17]. The majority of these lesions present with
chronic bleeding. Among patients with LGIB, postpoly-
pectomy bleeding occurs in about 4% [4]. Bleeding occurs
either immediately (within 24 h) or delayed (occurring as
long as 21 days after colonoscopy) [22]. The risk of bleed-
ing depends on several factors: polyp size, type of polyp
(pedunculated or sessile), hemostatic disorders, medica-
tion and endoscopist’s experience influence the postpol-
ypectomy hemorrhage risk. Although the use of NSAID
did increase the incidence of minor self-limited bleeding,
an increase in the rate of major bleeding was not observed
[23]. The overall risk of bleeding after polypectomy ranges
from 0.4 to 2% [24].

Angiodysplasia

In patients with LGIB, angiodysplasia is the responsi-
ble bleeding disorder in 3-12% [4, 5]. Bleeding can be
chronic, slow, intermittent or recurrent. Massive bleeding
has been described in 2% of the cases, but bleeding stops
spontaneously in up to 90%. Unfortunately the rebleeding
rate is high and can reach values up to 85% [16].

The prevalence of angiodysplasia among healthy
asymptomatic people was 0.83%. 87% of these usually
small lesions (4 mm) were located in the right colon, and
there was no risk for later bleeding [25]. Angiodysplasia
often appears together with systemic diseases such as car-
diovascular disorders (aortic stenosis) or chronic renal
failure [26, 27]. However, there exist also systematic
examinations which could not confirm an association of
angiodysplasia and aortic valve disease [28]. Capsule
endoscopy may improve the detection of these lesions in
the small bowel in the near future.
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Table 1. Endoscopic treatment of LGIB

Bleeding source Endoscopic treatment

Comments

Diverticula Injection, clip

Bleeding mainly stops spontancously, perforation risk

Colitis (IBD, radiation,
ischemia, infection)

Injection of ulcer

APC in radiation colitis with teleangiectasia

No endoscopic treatment is necessary in most cases;
high risk of perforation!

Neoplasia Thermal, injection Seldom severe bleeding
Polypectomy of bleeding polyps

Postpolypectomy bleeding Injection, clip Prophylactic loop?

AV malformations APC, thermal, injection of sclerosing agents High risk of rebleeding!

Hormone therapy not useful
No prophylactic treatment

Anorectal diseases Ligation, sclerotherapy

TIPS in patients with esophageal and rectal varices

Anorectal Diseases

Due to anorectal lesions, LGIB is mainly caused by
hemorrhoids, rectal varices and fissures. 2-9% of all
LGIB are caused by hemorrhoids [4, 5]. Among patients
with AIDS, anorectal diseases are more frequent as bleed-
ing sources and may be severe in case of thrombocytope-
nia. Rectal varices are to be differentiated from hemor-
rhoids. Bleeding is sometimes profuse but painless. Portal
hypertension is the main reason for rectal varices and is
present in 79-89% in these patients.

Therapy

Endoscopic therapy of LGIB is similar to UGIB and is
the therapy of choice. In a recent survey of the American
College of Gastroenterology, endoscopic therapy was per-
formed in 27% in LGIB and in 51% in UGIB, respective-
ly [2]. Jensen et al. [29] recently demonstrated that emer-
gency colonoscopy with endoscopic treatment was superi-
or to conservative treatment in combination with surgery
if necessary. Different endoscopic techniques such as
injection therapy, thermal methods, clipping and so on,
which have been successful in UGIB, are also useful in the
treatment of LGIB (table 1).

Angiodysplasia can be treated effectively by thermal
methods, and argon plasma coagulation is meanwhile the
treatment of choice. For prophylactic treatment of non-
bleeding, incidental angiodysplasia is not recommended
and a hormone therapy of bleeding angiodysplasia has
shown no benefit in a recent randomized trial. Vascular

22 Dig Dis 2003;21:19-24

malformations in patients with chronic radiation colitis
can be treated with argon plasma coagulation in the same
way.

While bleeding polyps can effectively be treated by pol-
ypectomy and adjuvant methods such as injection thera-
py or application of a loop before snaring the polyp, bleed-
ing from colorectal cancer can be treated with thermoco-
agulation by Nd:YAG laser or argon plasma coagulation.
If endoscopic treatment is not possible due to severe
bleeding, angiography is recommended: Application of
drugs such as vasopressin is as effective as embolization to
achieve initial hemostasis (71 vs. 70%, respectively).
However, rebleeding rate after vasopressin is 25% com-
pared to embolization (0%).

The ultima ratio in treatment of severe LGIB is sur-
gery, which occurs in 10-25%. Criteria for (emergency)
surgery are: >4 units of blood/24 h or a total of 10 units
overall; bleeding continues for =72 h, and significant
rebleeding within 1 week of initial cessation [16, 17].

Blind segmental colectomy is associated with an unac-
ceptable high morbidity (rebleeding rate as high as 75%)
and mortality (up to 50%). Therefore, an aggressive
approach for an accurate preoperative localization is most
important. Directed segmental resection is the treatment
of choice because of its low morbidity, mortality (about
4%) and rebleeding rate (about 6%) [16]. Angiographic
localization has been shown to be more precise than scin-
tigraphic methods. The 1-year rebleeding rate could be
decreased from 42% without angiographic localization to
14% with angiography (fig. 1).
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Fig. 1. Management of acute severe LGIB.

Intraoperative diagnostic endoscopy has become most
attractive to examine the small or large bowel with entero-
scopes or colonoscopes after laparotomy, pleating of the
bowel on the instrument, and translumination. Identifica-
tion of bleeding sites has been possible in 83-100% [30].

Preliminary studies report on a theoretical advantage of
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Abstract

Endoscopic sphincterotomy (ES) is the treatment of
choice for patients with (severe) acute cholangitis. For fit
patients without co-morbidity with mild cholangitis and
CBD stones with a gallbladder in situ, the one-stage lapa-
roscopic approach could be considered as an alternative
in centers with sufficient experience. The results of both
procedures are comparable. Open surgery is relatively
safe. It has a high success rate, good/excellent long-term
results, but is not very attractive for the patient and
should not be used routinely nowadays. Therefore, the
indication should be limited for management of severe
complications after ES as perforations of the duodenum,
large CBD stones and patients with Mirizzi’s syndrome or
intrahepatic stones with stenosis of the bile duct. ES as
primary treatment for CBD stones should be followed by
laparoscopic cholecystectomy in ‘fit’ patients. In patients
with malignant disease, particularly after repeated stent
failure and subsequent cholangitis, bypass surgery
should be considered in patients with a life expectancy of
>3 months.

Copyright © 2003 S. Karger AG, Basel

After the introduction of endoscopic sphincterotomy
(ES) and percutaneous drainage procedures, the indica-
tion for different surgical and non-surgical approaches of
biliary disorders changed radically and is still subject of
controversy. There is however general agreement that
patients with severe cholangitis should preferably be
treated non-surgically by ES instead of (open) CBD explo-
ration after a randomized trial of Lai et al. [1] clearly
showed a reduction in morbidity from 66 to 34% and a
reduction in hospital mortality from 32 to 10%. Recently,
another trial has been published showing that even in the
absence of CBD stones during the attack of cholangitis,
ES decreased the duration of fever in patients with acute
cholangitis and reduced hospital stay from 4.3 to 2.2 days
and 9.1 to 8.1 days, respectively [2]. However, it did not
decrease the incidence of recurrent acute cholangitis dur-
ing follow-up.

The development of high-quality ES in general hospi-
tals has resulted in a decrease of surgical procedures for
acute cholangitis as well as for the initial management of
CBD stones without cholangitis in many European coun-
tries, particularly in The Netherlands and Germany. In
The Netherlands only 20% of patients with CBD stones
underwent a surgical approach during the past decade. A
minority of these patients suffered from severe cholangi-
tis, the others having symptomatic CBD stones.
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A recent nationwide survey in Germany, reporting the
surgical management of 98,482 patients with symptomat-
ic gallstone disease and 8,433 patients with CBD stones,
showed that surgical CBD exploration decreased from
7.4% in 1991 towards 3.8% in 1996. In 1998, all universi-
ty hospitals used a two-stage management with preopera-
tive ERCP and ES - the so-called ‘therapeutic splitting’
[3]. Again, no doubt exists today that patients with severe
cholangitis will primarily be managed non-surgically.
Therefore, the discussion about the role of surgery should
also focus on whether there is still a role for surgery in the
treatment of patients with CBD stones with mild cholan-
gitis or without cholangitis.

There have been four randomized trials that compared
open surgery versus ES for the treatment of CBD stones
[4-7]. In the Spanish trial [4], high-risk patients with chol-
angitis and mild biliary pancreatitis were also random-
ized. These trials showed a high success rate for both pro-
cedures, around 90-95%, no significant difference in
morbidity and mortality, but a significantly longer hospi-
tal stay after surgery. ES however was associated with sig-
nificantly more recurrent biliary symptoms and a higher
requirement of additional procedures (>20%) [4-7]. In a
second study by the same group [8], ES was followed by
laparoscopic cholecystectomy and the recurrence of bili-
ary symptoms in that study reduced to 4%.

Summarizing these trials, open surgery is not inferior to
ES, it is safe and effective but is associated with a longer
hospital stay and in particular, after introduction of the
minimal invasive procedures, it is not very attractive for
patients and therefore not generally accepted nowadays.
More recently, laparoscopic CBD exploration has been
introduced for the management of CBD stones including
patients with mild cholangitis. Again it was generally
accepted that ES should be the treatment of choice for poor-
risk patients with severe cholangitis and pancreatitis [9].

There have been two randomized trials that compared
laparoscopic CBD exploration (LCBDE) with ES. In the
first trial, Rhodes et al. [10] compared LCBDE with lapa-
roscopic cholecystectomy and postoperative ES showing
that LCBDE is as effective as ES in overall clearance of
the CBD stones. There was a significantly shorter hospital
stay in patients treated by LCBDE. A second multicenter
trial [9] compared LCBDE with ES and subsequent lapa-
roscopic cholecystectomy and showed an equivalent suc-
cess rate for both procedures, no significant difference in
complications and mortality but a shorter hospital stay
after LCBDE compared with ES. The authors concluded
that laparoscopic CBD exploration should be preferred
for fit patients (ASA I and II). More recent studies also

26 Dig Dis 2003;21:25-29

showed that primary closure of the bile duct after bile
duct exploration without an external drain by a T-tube
drainage is safe and efficient even in patients with acute
cholecystitis, mild cholangitis or pancreatitis provided
that laparoscopic skills are available [11-12].

Laparoscopic CBD exploration without drainage even
reduced biliary complications from 16 to 4% [12]. In a
recent review on management of CBD stones it was con-
cluded that single-stage laparoscopic treatment without
drainage of the CBD (primary closure) should be advo-
cated as the primary treatment in centers with sufficient
experience in laparoscopic exploration [13]. So far in oth-
er hospitals, ES still remains the treatment of choice, how-
ever training issues and experience will also arise concern-
ing gastroenterologists performing ERCP and ES. There is
no doubt that all patients with CBD stones after previous
cholecystectomy should undergo ES.

Despite increased interest in minimal invasive surgery,
there is an enormous difference in Europe about the ac-
ceptance of laparoscopic CBD exploration and still the
majority of patients, around 90%, are treated with ES.
Therefore, the next question arises, i.e. if the gallbladder
should be removed after successful stone clearance after ES.
As shown in previous trials comparing open surgery and
ES, additional procedures were performed in 20-26% of
the patients after ES [4-7]. In a recent trial from The Neth-
erlands comparing a wait-and-see policy versus laparoscop-
ic cholecystectomy after ES and CBD clearance, 47% of the
patients in the wait-and-see group suffered from recurrent
biliary pain and 47% needed an additional procedure (10%
ERCPs and 37% cholecystectomy) within 2 years after ini-
tial ES. It was concluded that laparoscopic cholecystectomy
should be advocated in fit patients after ES [14].

Another indication for surgery is failure after endo-
scopic treatment or the existence of retained stones. In a
series from the area of open surgery for CBD stones, we
showed that a choledochojejunostomy, as the final solu-
tion for complicated CBD stones, was successful in 98%
even after 8 years of follow-up [15]. These procedures can
now also be performed laparoscopically, as mentioned
before. In elderly patients in particular (>70 years), gas-
troenterologists generally prefer multiple stent exchanges
even in patients with retained stones and recurrent chol-
angitis instead of a relative simple surgical bypass proce-
dure (choledochoduodenostomy). They should realize
that mortality of these procedures these days is nearly
zero for these patients.

Patients with cholangitis due to Mirizzi’s syndrome are
also an indication for (open) surgery or for a laparoscopic
approach with an extremely high conversion rate. These
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Fig. 1. Patients with obstructive jaundice due to Mirizzi’s syndrome. A ERCP showing a stenosis of the CBD. B CT
scan showing an inflammatory mass. C Control ERCP 6 weeks after surgery and primary repair of the CBD.

Fig. 2. Patient with intrahepatic bile duct in
the right hepatic duct with a stenosis at the
distal right hepatic duct (A) and CT scan (B)
showing entrahepatic bile duct dilatation
and stones.

patients generally present with obstructive jaundice or
cholangitis and endoscopic drainage can be performed
easily as the initial treatment because of the relative
smooth stricture by the impacted stone (fig. 1A). After
adequate biliary drainage and resolving of the inflamma-
tion around the hepatoduodenal ligament (fig. 1B), chole-
cystectomy should be performed with closure of the defect
in the CBD and the stent can be removed after a few
weeks (fig. 1C).

Management of Acute Cholangitis

Patients with recurrent cholangitis due to multiple
intrahepatic bile duct stones are generally treated by a
combined endoscopic and percutaneous approach. In par-
ticular if only one lobe is affected and after failure of non-
surgical treatments to remove the stones, these patients
are also candidates for surgery and a hemihepatectomy
should be performed (fig. 2A, B). The surgical approach is
well established in South-East Asia for this common prob-
lem and is even performed laparoscopically nowadays

Dig Dis 2003;21:25-29 27



Fig. 3. A patient with a perforation after ERCP
and free air in the retroperitoneum (A) and per-
foration of the duodenum during exploration B
(B). S

[16]. Surgery is also sometimes indicated for severe com-
plications after ES (bleeding/perforation) but in particular
after free perforation of the duodenum or a perforation of
the endoscope at the anastomosis (gastroenterostomy)
after a previous BII resection. Early intervention is war-
ranted in these patients.

In a period of 7 years, 27 patients underwent surgery
for complications of ERCP at the AMC Amsterdam. The
majority suffered from perforations of the duodenum (n =
7) (fig. 3) or at the anastomosis after BII resections (n = 7).
In 1 patient a pancreatoduodenectomy was performed.
The other patients underwent cholecystectomy, closure of
the defect, subsequent CBD exploration with or without a
choledochoduodenostomy or choledochojejunostomy. In
patients with perforations during sphincterotomy or even
small retroperitoneal perforations of the duodenum, con-
servative management is nearly always sufficient. If sub-
sequent leakage and abscess formation occurs, percuta-
neous drainage should be performed and finally if not suc-
cessful diversion of the duodenum should be considered.

Endoscopic biliary stenting has generally been ac-
cepted as the treatment of choice for palliative treatment
in patients with obstructive jaundice due to distal bile
duct or pancreatic malignancy with a limited life expec-
tancy. Four randomized trials comparing stenting and
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bypass surgery showed that there is no difference in relief
of obstruction by both methods. Surgery was initially
associated with a higher postoperative morbidity, mortal-
ity and a longer hospital stay. Non-operative treatment
with an endoprothesis however led to recurrent jaundice
and cholangitis in up to 40% and gastrointestinal obstruc-
tion in up to 17% during follow-up [17-20]. In two more
recent studies from our center, the mortality after pallia-
tive surgical bypass procedures decreased to 2.5 and 1%
respectively and postoperative complications were 17 and
12% [21, 22]. Other studies showed similar results and in
selective patients with a life expectancy of >6 months,
bypass surgery is safe nowadays [23, 24].

In a recent randomized trial comparing stenting and
bypass surgery in patients who proved to have metastasis
during diagnostic laparoscopy, we clearly showed that
patients after stenting had a shorter hospital-free survival
and more readmissions because of stent dysfunction and
cholangitis compared with patients after bypass surgery
[25]. Therefore, we conclude that patients with recurrent
cholangitis after stent treatment for malignant tumors
should of course first undergo stent exchange, or insertion
of metallic stents, but in a selected group of patients a bil-
iary bypass should also be considered, particularly in
patients with a life expectancy of >3 months.
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Abstract

Acute pancreatitis is an acute painful abdominal disease
of sudden onset that ranges from a mild and self-limited
iliness to a severe and severe life-threatening condition.
In spite of decades of intensive research, there are no
causal therapeutic options. Treatment relies on suppor-
tive treatment principles based on adequate volume
replacement to compensate for fluid loss in the intraperi-
toneal space and analgesics for pain relief. In cases with
acute pancreatitis predicted to have a severe course of
the disease, antibiotic therapy is recommended to avoid
infection of pancreatic necrosis. Despite a substantial set
of clinical trials in favor of antibiotic treatment to reduce
morbidity, there is no general consensus on the prophy-
lactic antibiotic treatment. Adequate nutritional support
is required for patients with severe acute pancreatitis
and a protracted course of the disease. Enteral nutrition

appears to be superior to enteral nutrition.
Copyright © 2003 S. Karger AG, Basel

Introduction

Acute pancreatitis is characterized by severe pain with
sudden onset (fig. 1). The course of the disease ranges
from a mild and self-limited illness to a severe and rapidly
or delayed progressive severe or life-threatening condi-
tion. The ratio of mild to severe acute pancreatitis is
approximately 5:1. Patients with severe acute pancreatitis
may develop systemic complications due to either the sys-
temic inflammatory response syndrome (SIRS) or to sep-
sis which may lead to multiorgan failure (MOF). The
death rate of severe acute pancreatitis, despite important
progress in clinical management, is still within the range
of 10-20% [1-7].

Etiology and Prognostic Assessment

The clinical assessment of acute pancreatitis requires
certainty in diagnosis, identification of etiology and prog-
nostic evaluation.

Alcohol and gallstones represent 75-80% of all causes
of acute pancreatitis in Western industrialized countries,
but the prevalence of these two different factors varies
widely between countries in different parts of the world
[8]. Around 20% of patients with acute pancreatitis will
have the severe from of the disease with a significantly
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Fig. 1. Clinical symptoms of acute pancre-
atitis.
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increased risk of death [1-7]. For proper monitoring,
selection of diagnostic procedures and treatment modali-
ties, patients need early assessment for prognosis. The
standard and traditional approach for identifying the
severity of acute pancreatitis is the application of a variety
of scoring systems [9-12].

For educational purposes for trainees it is very valu-
able to include these scoring systems in the clinical assess-
ment, but their limitations due to complexity must be
acknowledged. In specialized centers, measurement of
biochemical markers has become a standard for prognos-
tic assessment. These markers have the advantage that
they can be measured repeatedly and can draw attention
to the development of severe disease more simply than
the complex scoring criteria. The use of the acute-phase
protein C-reactive protein (CRP) has been validated in
several centers and by choosing the proper validated cut-
off (>120 mg/l) it is reported to accurately detect pan-
creatic necrosis in up to 90% [13].

The increase of CRP during acute pancreatitis occurs
however with a delay of 1-2 days as it reflects the stimula-
tion of hepatic synthesis of the acute phase protein me-
diated by interleukin-6 (IL-6). The release of inflammato-
ry mediators such as IL-6 and PMN-elastase occurs more
rapidly [14-17]. However, due to technical simplicity and
general availability, serum CRP determination is still the
most widely used individual marker for prognostic assess-

Acute Pancreatitis: Treatment Strategies

ment of acute pancreatitis and it indicates pancreatic
necrosis within 48-72 h after disease onset with an accu-
racy of around 90% [13].

Interleukins, trypsin activation peptide, procalcitonin,
procarboxypeptidase-activation peptide or phospholipase
A, are also markers of disease severity with proven validi-
ty [15, 17-23], but they are either too expensive or to
time-consuming for clinical routine. A single serological
marker with absolute reliability to predict a severe attack
of acute pancreatitis at any times after onset of the disease
is still not available.

Therapy of Acute Pancreatitis

Conservative treatment of acute pancreatitis consists
of basic supportive therapy (volume replacement, rehy-
dration, analgesics) and additive treatment in predicted
cases (table 1). Adequate volume replacement (3-9 1, elec-
trolyte substitution) should be based on the central ve-
nous pressure. Severe cases should be treated depending
on systemic complications according to current principles
adopted by strategies of intensive care management.

Analgesic Treatment
Several treatment options are available for pain relief,
but there are only a few clinical trials dealing with an opti-

Dig Dis 2003;21:30-37 31



Table 1. Standard therapy in acute pancreatitis

Effective medical therapy

Volume replacement and hydration

Analgesics for pain relief

Correction of electrolyte abnormalities and diabetes mellitus

Effective in predicted severe cases
Antibiotics
Parenteral or jejunal feeding

mal treatment for pain relief in patients with acute pan-
creatitis. Intravenously administered opioid derivates
and procaine hydrochloride, celiac plexus blockade, ap-
plication of NSAIDs, enzymes or transdermal acting
opioids are recommended [24-32].

The application of indomethacin in a double-blind
randomized trial could show a significant effect of indo-
methacin on pain, but even patients treated with the drug
needed significant amounts of opiates for pain relief [31].
The only paper dealing with a transdermal acting opioid is
based on a study comparing the efficacy of the TTS-fenta-
nyl vs. intramuscular injections of analgesics. It seems
that the TTS-fentanyl was superior, but the drawbacks of
this study are significant, especially with regard to the
used alternative [32].

The widely recommended procaine hydrochloride is
questionable at least with its analgesic potency [33]. Now-
adays there are two randomized clinical trials showing
that intravenously administered procaine hydrochloride
1s ineffective in pain treatment: the first one was able to
show that procaine is less effective compared to buprenor-
phine [28]. Our own data prove that procaine hydrochlo-
ride is ineffective compared to pentazocine [34].

An excellent level of analgesia can be expected when
using epidural anesthesia. The effectiveness and safety of
epidural anesthesia was demonstrated in a large random-
ized clinical trial [35]. In this study, even in patients with
marginal cardiovascular stability, epidural injection of
local anesthetic solution was tolerated well.

Based on the current literature data, we recommend
intravenous pain treatment with opioid analgesics in pa-
tients with less intense pain, responding to this treatment.
Epidural analgesia in patients with more severe pain is a
valuable alternative. This should be further evaluated in
randomized clinical trials.

Antibiotics
The majority of deaths in acute pancreatitis are be-
cause of late infections and septic complications. These

32 Dig Dis 2003;21:30-37

complications are usually seen around the 10th to 14th
day after onset of the disease. Patients with necrotizing
pancreatitis are at highest risk for secondary infection and
death. This increases with the greater extent of pancreatic
Necrosis.

Current advice is that patients with a severe attack of
acute pancreatitis should undergo an intravenous con-
trast-enhanced (dynamic) computed tomography be-
tween 3 and 10 days after admission for the assessment of
the degree of pancreatic necrosis and surrounding peri-
pancreatic and intra-abdominal fluid collections [36]. The
use of the acute-phase protein CRP has been validated by
choosing the proper validated cut-off (>120 mg/l) and it is
reported to accurately indicate the presence of pancreatic
necrosis in up to 90% [13]. There is an impressive time-
dependent increase in infection rates of pancreatic necro-
sis with the duration of the disease [37]. Most of these
infections are caused by Escherichia coli, Pseudomonas,
Staphylococcus aureus, or Klebsiella [38, 39].

The benefit of early — within the first 48 h after onset of
disease — prophylactic antibiotic therapy in patients with
necrotizing pancreatitis to prevent infected pancreatic
necrosis and septic complications is under debate [39-
45]. The antibiotics must penetrate into pancreatic tissue
and cover the full bacterial spectrum [46]. On this back-
ground, studies were carried out with imipenem and
cephalosporins [47-49]. Both classes of antibiotics show
good tissue penetration and high antibactericidal effi-
cacy.

In a direct comparison of pefloxacin (400 mg, twice
daily, 14 days) vs. imipenem (500 mg, 3 times daily, 14
days), imipenem proved significantly more effective in
prevention of the infection as well as of extrapancreatic
infections than pefloxacin [47]. However, the latest and
largest randomized controlled multicenter study finished
in 2002 including 114 patients with necrotizing acute
pancreatitis compared ciprofloxacin and metronidazole
vs. placebo and could not show any beneficial effect of
antibiotics on mortality [50].

Recently there are data about a germ shift from gram-
negative to gram-positive bacteria and an increase in fun-
gal infections after antibiotic treatment [43, 45]. Whether
it is always a sequel of prophylactic antibiotic treatment
or not is an open question. Together with the facts of unaf-
fected mortality after prophylactic antibiotic treatment,
this option is partly further open for discussion. The main
questions which should be answered immediately are the
optimal choice of the antibiotic, the starting point and
duration of antibiotic treatment. If infection of pancreatic
necrosis is suspected, CT-guided percutaneous aspiration
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Table 2. Outcome from selected randomized trials comparing enteral vs. parenteral nutrition

Group (first author)  Ref. n Outcome

Kalfarentzos, 1997 56 38 Less septic complications (p < 0.01) and complications in general (p < 0.05)
Enteral nutrition is more cost-effective

McClave, 1997 58 32 No influence of enteral nutrition on morbidity and mortality
Enteral nutrition is more cost-effective

Windsor, 1998 61,82 34 Modulation of acute-phase response, positive effect on severity and course
of the disease (including sepsis and MOF)

Powell, 2000 62 27 No effect of enteral nutrition on inflammatory response or gut permeability

Eatock, 2000 63 26 Nasogastric feeding is practicable and safe

Olah, 2001 65 133 Enteral nutrition reduces septic complications
No influence of enteral feeding on septic complications or mortality

Olah, 2002 64 45 Enterally given Lactobacillus plantarum reduces the number of infected
pancreatic necrosis

Abou-Assi, 2002 66 50 Less septic complications with enteral nutrition

Enteral nutrition is more cost-effective

has proven to be a safe and accurate method of distin-
guishing sterile from infected necrosis. In cases of infected
pancreatic necrosis, the currently accepted practice is to
perform surgical debridement as soon as infected necrosis
is evident [51, 52]. In well-selected cases, interventional
therapy offers an excellent option. Prospective studies are
warranted to test the benefit of non-surgical therapies in
infected pancreatic necrosis as compared to the surgical
approach.

Enteral vs. Parenteral Nutrition

In mild acute pancreatitis, total parenteral nutrition is
unnecessary. Total parenteral nutrition via a central ve-
nous catheter is recommended in patients with predicted
severe acute pancreatitis or in cases with protracted dis-
ease. In severe cases of acute pancreatitis, parenteral
nutrition is recommended to be started within the first 72
h after onset of acute pancreatitis, but there is no definite
evidence available that total parenteral nutrition im-
proves outcome of severe acute pancreatitis [53-55].

Some recent studies have shown an improvement in
clinical outcome of patients with acute pancreatitis if they
received enteral nutrition by a nasojejunal or nasogastric
tube if compared to patients with parenteral nutrition
[56-77]. The concept that promotes early enteral nutri-
tion is to protect the gut from mucosal injury. Without
nutrition from the luminal site a few hours after the onset
of acute pancreatitis, the intestinal permeability for toxins
or bacteria is increased. Endogenous cytokines stimulated

Acute Pancreatitis: Treatment Strategies

by endotoxins and bacterial products from the paralyzed
gut will enter the systemic circulation and may damage
different distant organ systems and lead to SIRS, sepsis,
MOF and death [78, 79].

Windsor et al., Kalfarentzos et al. and Nakad et al.
showed that enteral nutrition is safe, controls the acute
phase response and improves disease severity and clinical
outcome in patients with severe acute pancreatitis [80-
82]. Table 2 summarizes the available data from the liter-
ature. At the moment, enteral nutrition, even via a naso-
gastric line, can be recommended: There are no data that
enteral feeding intensifies acute pancreatitis; enteral nu-
trition via a nasogastric line seems to be easy and cheaper
than parenteral nutrition [83]. However, there may be
patients with advanced gut paralysis which may not be
candidates for enteral feeding. Further randomized clini-
cal trials to measure all relevant outcome variables and
for final proof of the enteral feeding concept as substitute
for the parenteral route are essential. The very latest
Cochrane review on this topic supports this idea [70].

Causal Treatment

There is still no causal therapy available for patients
with acute pancreatitis despite continuous and recent
attempts to introduce novel drugs with the aim of antago-
nizing activated proteases or proinflammatory or toxic
mediators [7, 84-86].

Gabexate mesilate is a synthetic, broad-spectrum, low-
molecular-weight antiprotease capable of penetrating into
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Table 3. Therapeutic approaches in acute pancreatitis

Indication Therapies Drugs Dosage Application
All patients
Dehydration Volume replacement Intravenous fluids, 3-9 litres IV; according to the central
water, glucose and venous pressure and balanced
amino acids
Pain  Mild Analgesics Acetaminophen 2-3x 1,000 mg Oral, if not possible tramadol
Tramadol 3-4x100 mg v
Mild to moderate Buprenorphine 6-8x0.3mg v
(max. 9 ug/kg
b.w. dosage)
Severe Local anesthetic Peridural anesthesia
solution
Elevated blood glucose, diabetes mellitus Correction of blood Insulin According to blood Continuous I'V infusion
glucose level glucose
Nutritional support Enteral feeding Nutrients via Balanced Enteral, as soon as possible

nasogastric tube

Electrolyte abnormalities, severe
hypocalcemia

Correction of serum
calcium level

Administration of
calcium

According to serum
calcium level

v

Predicted severe cases

Nutritional support Parenteral nutrition Water, glucose and Balanced IV, as long as necessary because
amino acids of atonic bowel

Prevention of infected pancreatic necrosis Antibiotics Meropenem 3x500 mg v

and septic complications! Imipenem 3x 500 mg

Nutritional support and prevention of septic Enteral feeding Nutrients via a Balanced Enteral, as soon as possible

complications and reduction of mortality!

nasogastric tube

I Further studies are needed.

the pancreatic parenchyma and interstitium. It holds the
most promises in the last decade. While a large multicen-
ter study failed to show a significant benefit [7], another
one using the drug very early in the course of the disease
reported a reduction of pancreatic damage [87]. This con-
dition however is not very useful in clinical practice and is
limited to the use of gabexate mesilate for prevention of
ERP-induced acute pancreatitis.

Lexipafant, a potent antagonist of platelet-activating
factor (PAF), was a new promising candidate probably
effective in experimentally induced pancreatitis in rats, as
well as in an initial pilot study in humans showing
reduced pancreatic and extrapancreatic inflammation as
well as a reduction in organ complications [88]. However,
in a recent large unpublished multicenter study, a benefi-
cial effect was not confirmed [89]. It is only in patients
with predicted severe acute pancreatitis of biliary etiology
that the early performance of endoscopic retrograde chol-
angiography (ERC) combined with papillotomy has prov-
en to be of significant clinical benefit [90, 91].

34 Dig Dis 2003;21:30-37

There are four published randomized prospective
studies with different results concerning if and when to
perform endoscopic retrograde pancreaticography (ERC)
with endoscopic sphincterotomy (EST) in suspected acute
biliary pancreatitis [90-93]. In the study of Neoptolemos
et al. [91], the patients significantly benefited from ERC
with EST within 72 h compared to conventional treat-
ment. The outcome was identical in patients with mild
attacks irrespective of the treatment but was significantly
improved when ERC was performed in patients with pre-
dicted severe acute pancreatitis. If we focus only on
patients with gallstones, the study of Fan et al. [90]
reported results similar to those of Neoptolemos et al.
[91].

The German Multicentre Study [93] did not find any
benefit of ERC for patients with suspected acute biliary
pancreatitis. In this study, patients with obstructive jaun-
dice were excluded as this represents an indication per se
for ERC and EST. The data about ERC and EST in
patients with acute biliary pancreatitis still leaves several
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questions open. The studies published up to now do not
answer the question as to when to perform an interven-
tional endoscopy. From the available data we would rec-
ommend that an interventional endoscopy (ERC plus
EST) should be performed in cases of acute biliary pancre-
atitis with severe prognosis in specialized centers that pro-
vide optimal trained personnel, and technical and logistic
support.

Conclusion

Basic therapy in patients with acute pancreatitis con-
sists of volume replacement and analgesic therapy. For
pain relief, opioid analgesics (intravenously given) are the

first choice. Epidural analgesia is a valuable alternative in
patients with more intense pain, who do not respond to
intravenously administered opioids. In severe cases with
suspected pancreatic necrosis, antibiotics should be ad-
ministered to prevent infection and to avoid surgery. This
strategy is not proven to be more effective at all, but it
seems to offer advantages.

Enteral nutrition should be started as soon as possible.
There are no controlled data from larger studies about
positive effects on morbidity or mortality in enterally fed
patients, compared to patients with parenteral nutrition.
But in most cases, enteral nutrition is harmless and does
not cause any negative side effects. Table 3 summarizes
the current management options for patients with acute
pancreatitis.
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Abstract

The management of acute necrotizing pancreatitis has
changed significantly over the past years. In contrast to
the early surgical intervention of the past, there is now a
strong tendency towards a more conservative approach.
Initially, severe acute pancreatitis is characterized by the
systemic inflammatory response syndrome. Early man-
agement is non-surgically and solely supportive. A spe-
cific treatment still does not exist. In cases of necrotizing
disease, prophylactic antibiotics should be applied to
reduce late septic complications. Today, more patients
survive the first phase of severe pancreatitis due to
improvements of intensive care medicine, thus increas-
ing the risk of later sepsis. Pancreatic infection is the
major risk factor with regard to morbidity and mortality
in the second phase of severe acute pancreatitis. Where-
as early surgery and surgery for sterile necrosis can only
be recommended in selected cases, pancreatic infection
is a well-accepted indication for surgical treatment in the
second phase of the disease. Surgery should ideally be
postponed until 4 weeks after the onset of symptoms, as

necrosis is well demarcated at that time. Three surgical
techniques can be performed with comparable results
regarding mortality: necrosectomy combined with the
(1) open packing technique, (2) planned staged relaparot-
omies with repeated lavage, or (3) closed continuous
lavage of the retroperitoneum. However, the latter meth-
od seems to be associated with the lowest morbidity

compared to the other approaches.
Copyright © 2003 S. Karger AG, Basel

Introduction

The management of acute pancreatitis has been con-
troversial for more than 100 years, varying between a con-
servative medical approach on the one hand and a surgi-
cal approach on the other. There has been great improve-
ment in knowledge of the natural course and pathophysi-
ology of acute pancreatitis over the past 20 years [1-8].
The clinical course of acute pancreatitis varies from a
mild transitory form to a severe necrotizing disease. Most
episodes of acute pancreatitis (80%) are mild and self-lim-
iting, subsiding spontaneously within 3-5 days. Patients
with mild pancreatitis respond well to medical treatment
and generally do not need intensive care treatment or pan-
creatic surgery. Thus, morbidity and mortality rates are
below 1% [9-13]. In contrast, severe pancreatitis is associ-
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ated with organ failure and/or local complications such as
necrosis, abscess formation, or pseudocysts [14]. Severe
pancreatitis can be observed in 15-20% of all cases.

In general, severe pancreatitis develops in two phases.
The first 2 weeks after onset of symptoms are character-
ized by the systemic inflammatory response syndrome
(SIRS). The release of proinflammatory mediators is
thought to contribute to the pathogenesis of SIRS-associ-
ated pulmonary, cardiovascular, and renal insufficiency.
Mediators include pancreatic proteases, cytokines, reac-
tive oxygen species, and many more [5, 6, 15-17]. In par-
allel, pancreatic necrosis develops within the first 4 days
after the onset of symptoms to its full extent [18]. How-
ever, it i1s important that SIRS in the early phase of severe
pancreatitis may be found in the absence of significant
pancreatic necrosis and is frequently found in the absence
of pancreatic infection [19, 20]. In contrast, infection of
pancreatic necrosis is still the major risk factor of sepsis-
related multiple organ failure and the main life-threaten-
ing complication in the second phase of severe acute pan-
creatitis [2, 9, 21]. Infection of pancreatic necrosis most
commonly develops 2-3 weeks after the onset of symp-
toms and can be observed in 40-70% of patients with
necrotizing disease [18, 22, 23]. The risk of infection
increases with the extent of intra- and extrapancreatic
necrosis [18, 21]. The present article presents the different
non-surgical and surgical strategies of acute pancreatitis
in the two phases of the disease.

Management of Acute Pancreatitis in Phase |

Although the majority of patients will have mild dis-
ease that resolves spontaneously, it is difficult to detect
patients at risk of complications early on admission to the
hospital. The main problem has been the lack of accurate
predictors of disease severity indicating development of
necrosis and organ failure in the early stages, and infected
necrosis, multi-organ failure, and sepsis in the later phase.
On admission, clinical assessment of severity has been
shown to be inaccurate [24, 25]. Contrast-enhanced com-
puted tomography (CE-CT) is the ‘gold standard’ for the
diagnosis of pancreatic necrosis [7, 26]. However, it will
not reveal the complete extent of pancreatic necrosis
before the fourth day after the onset of the disease [18]. In
most cases, CE-CT is not capable of revealing the pres-
ence of superinfected necrosis in the later course of the
disease [7, 26, 27], and the diagnosis of pancreatic necro-
sis does not predict the development of remote 