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Abstract
Peptic ulcer bleeding is a common disease  and recur-
rent bleeding is an independent risk factor of mortality. 
Infusion with proton pump inhibitors (PPIs) prevents re-
current bleeding after successful endoscopic therapy. A 
gastric acidic environment of less than pH 5.4 alters co-
agulation function and activates pepsin to disaggregate 
platelet plugs. Gastric acid is secreted by H+, K+-ATPase, 
naming the proton pump.  This update review focuses 
on the mechanism and the role of PPIs in the clinical 
management of patients with peptic ulcer bleeding. An 
intravenous omeprazole bolus followed by high-dose 
continuous infusion for 72 h after successful endoscopic 
therapy can prevent the recurrent bleeding. In the 
Asian, however, the infusion dosage can possibly be di-
minished whilst preserving favorable control of the intra-
gastric pH and thereby still decreasing rates of recurrent 
bleeding. Irrespective of the infusion dosage of PPIs, 
rates of recurrent bleeding remain high in patients with 
co-morbidities. Because recurrent peptic ulcer bleeding 
may be prolonged in those with co-morbidities, a low-
dose infusion of IV PPIs for up to 7-day may result in 

better control of recurrent bleeding of peptic ulcers. Due 
to the inter-patient variability in CYP2C19 genotypes, 
the infusion form of new generation PPIs, such as 
esomeprazole, should be promising for the prevention 
of recurrent bleeding. This article offers a comprehen-
sive review of clinical practice, highlighting the indica-
tion, the optimal dosage, the duration, and the potential 
limitation of PPIs infusion for peptic ulcer bleeding.

© 2011 Baishideng. All rights reserved.

Key words: Peptic ulcer bleeding; Recurrent bleeding; 
Comorbidity; Cytochrome P-450 2C19; Proton pump in-
hibitor; Omeprazole 
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Cheng HC, Sheu BS. Intravenous proton pump inhibitors for 
peptic ulcer bleeding: Clinical benefits and limits.World J 
Ga­strointest Endosc 2011; 3(3): 49-56  Available from: URL: 
http://www.wjgnet.com/1948-5190/full/v3/i3/49.htm  DOI: http://
dx.doi.org/10.4253/wjge.v3.i3.49

INTRODUCTION
Upper gastrointestinal bleeding is a rather common disease 
with prevalence rates of  up to 102 per 100 000 people[1,2]. 
About 48% of  upper gastrointestinal bleeding is related to 
peptic ulcer diseases[3]. Peptic ulcer bleeding is a potentially 
lethal disease, and recurrent bleeding is a considered and 
independent risk factor potentially leading to mortality[4,5]. 
Recurrent bleeding is positively linked with the presence 
of  stigmata of  recent hemorrhage, co-morbidities, and 
others[1,5-10]. In general, patients with underlying medical 

World J Gastrointest Endosc  2011 March 16; 3(3): 49-56
ISSN 1948-5190 (online)

© 2011 Baishideng. All rights reserved.
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co-morbidities have increased rates of  recurrent bleeding 
and longer duration of  risk for recurrent bleeding than 
those without co-morbidity[6,10]. 

Because the acid environment of  stomach is rather 
hostile for ulcer healing, the clinical course of  peptic ulcer 
bleeding is more complicated than skin wound bleeding. 
The recurrent bleeding rate of  peptic ulcers varies widely, 
from as low as only 5% up to almost 100%[11]. Inhibi-
tion of  gastric acid secretion by intravenous infusion of  
proton pump inhibitors (PPIs) has now been shown to 
prevent the recurrent bleeding after successful endoscopic 
therapy[12-15]. However, the mortality rate of  peptic ulcer 
bleeding has still not decreased even after PPIs usage. 
Yavorski et al found that almost all patients who died from 
peptic ulcer bleeding have at least one underlying comor-
bid illness, and the major cause of  mortality is thus the 
underlying comorbid illness which is exacerbated by pep-
tic ulcer bleeding or recurrent bleeding[1]. Accordingly, it is 
very important to identify high risk patients with comor-
bidity. For such patients, the more aggressive application 
of  intravenous (IV) PPI could be warranted to control the 
bleeding and also to prevent recurrent bleeding. 

This article offers a comprehensive review of  clinical 
practice highlighting the indication, the optimal dosage, 
the duration, and the potential limitation of  PPIs infusion 
for peptic ulcer bleeding. 

MECHANISM OF PROTON PUMP
INHIBITORS
The risk of  recurrent bleeding is higher and there is a 
more complicated healing process in peptic ulcer disease 
than in cutaneous wounds[11]. The major reason for this 
is the acid microenvironment of  the stomach lumen. 
Intragastric hydrochloric acid (HCl) which provides the 
acid microenvironment is secreted by H+, K+-ATPase, 
which is a membrane-bound proton pump in parietal cells. 
The proton pump is an α, β heterodimer[16]. After parietal 
cells are activated on receptors, proton pumps translocate 
from tubulovesicles to the membranes of  secretory cana-
liculi[16-18].

The gastric H+, K+-ATPase is an important target for 
development of  drugs to inhibit gastric acid secretion[19,20]. 
Substitutes benzimidazoles are the first group of  anti-se-
cretory drugs, acting via inhibition of  H+, K+-ATPase[21,22]. 
Omeprazole was the first benzimidazole to be launched 
for clinical use in the late 1980s[23-25]. Other analogues such 
as lansoprazole, rabeprazole, pantoprazole and esomepra-
zole have since been developed. These drugs are generi-
cally called PPIs.

PPIs are lipophilic and are inactive in the neutral 
environment of  the bloodstream. After absorption, 
PPIs cross the plasma membrane, enter and accumulate 
in the secretory canaliculi of  parietal cells, where they 
are protonated by acid, then converted into the active 
form, sulfenamide[26,27]. The activated sulfenamide reacts 
covalently with the cysteine sulfhydryl group on the 
extracellular surface of  the α-subunit, the Src homology 

group of  proton pumps, thus inactivates the pump and 
inhibits gastric acid secretion[25,28]. PPIs are very specific 
to inhibition of  gastric proton pumps because they are 
activated only in the acidic environment of  the stomach, 
whereas they are not activated for the similar enzyme 
found in the colon and the kidney[29].

INDICATIONS OF IV PPIs
Recurrent bleeding is an independent risk factor of  mor-
tality[4] and remains at a rate of  about 15% to 20% even 
after endoscopic hemostasis. Therefore, the aim of  acute 
treatment of  peptic ulcer bleeding is to reduce recurrent 
bleeding. For both pharmacological and physiological 
reasons, anti-secretory drugs should be able to reduce rates 
of  recurrent bleeding, given that bleeding sources are acid-
related lesions. Because platelet aggregation and plasma 
coagulation are both abolished while the intragastric pH is 
below 5.4[30], adequate and sustained acid inhibition results 
in avoidance of  the deleterious effect of  acid secretions 
and pepsin activation on the hemostatic process.  

Intravenous PPIs infusion can prevent recurrent blee
ding in patients with high risk factors for bleeding peptic 
ulcers, such as active oozing, non-bleeding visible vessels, 
and adherent clots[31,32]. Intravenous omeprazole after 
endoscopic hemostasis shows better results than either 
cimetidine or placebo in reducing the rate of  recurrent 
bleeding[12-14,33,34], the need for endoscopic treatment[12,13], 
the number of  surgery[13,34], the need for blood transfu-
sion, and the length of  hospitalization[12].

Empirical therapy with intravenous PPIs should be 
considered in patients awaiting endoscopy. The use of  
intravenous PPIs before endoscopy in case of  upper gas-
trointestinal bleeding was shown to accelerate the resolu-
tion of  signs of  bleeding in ulcers[35], reduce the need for 
endoscopic therapy and shorten hospital stay[36]. However, 
the recurrent bleeding rate, operation rate and mortality 
rate are similar in patients treated with intravenous PPIs 
and placebo[3]. Most recently, Tsoi et al[37] suggested pre-
endoscopic administration of  PPIs has a lower cost-
effectiveness ratio per endoscopic therapy averted (USD 
$ 3561) than the placebo (USD $ 4117). Pre-endoscopic 
administration of  PPIs may be cost-effective in certain 
situations[38,39]. Therefore, omeprazole infusion as an ad-
junct therapy to endoscopic hemostasis in actively bleed-
ing peptic ulcers has a favorable overall clinical outcome.

IV PPIs FOR ULCER RECURRENT
BLEEDING CONTROL

Platelet aggregation under different pH conditions
The major defense against hemorrhage is transient vaso-
constriction and the subsequent formation of  a platelet 
plug. In an acidic environment, the coagulation cascade 
and platelet aggregation are inhibited. Green et al showed 
there is a respective 2-fold and 4-fold prolongation of  
prothrombin time, activated partial thromboplastin time, 
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and thrombin time at pH 6.4 and pH 6.0 compared to pH 
7.4[30]. More acid conditions result in greater prolongation 
of  these assay times.  In an acid milieu, not only the plate-
let aggregation profile is profoundly inhibited but also 
disaggregation of  stable platelet plugs occurs. The extent 
of  disaggregation is higher at pH 6.1 than at pH 7.3.

Pepsin control of platelet aggregation
Green et al. also showed not only the capability of  acid to 
produce alterations in the coagulation cascade, but also 
the additive effect of  pepsin in disaggregating platelets in 
pH as low as 5.5. At similar pH, the mean total percentage 
disaggregation is higher in the presence of  pepsin than in 
the absence. In an in vitro study, the effect of  pepsin on 
enhancement of  platelet disaggregation increases with de-
creasing pH[30].

Goal of intragastric pH elevation 
The acid environment in the stomach both promotes acti-
vation of  pepsin and exacerbates gastric mucosal damage. 
Gastric acid-peptic activity exacerbates superficial mucosal 
damage into deep ulceration[40], interferes the ulcer heal-
ing[41], and adversely affects hemostatic mechanisms[30].  
The physiological goal is to achieve an-acidity to arrest 
hemorrhage in acute gastroduodenal mucosal lesions. 

Because platelet aggregation and plasma coagulati
on are both abolished at pH 5.4 in vitro, it is important 
to achieve intragastric pH higher than pH 5.4 to arrest 
hemorrhage[30]. However, endogenous buffers such as he
moglobin in the gut or tissue buffers may be not able to 
maintain the pH of  gastroduodenal contents at or above 
the level necessary for hemostatic integrity.

Netzer et al tested the antisecretory effect of  high-dose 
intravenous omeprazole, delivered either by infusion or 
injection, over the critical first 72 h.  With omeprazole in-
fusion, they found the percentage of  time with intragastric 
pH 6 is 59% on day 1, 71% on day 2 and day 3[42]. An ad-
ditional study in India showed that high-dose infusion of  
PPIs, such as omeprazole, rabeprazole, and pantoprazole 
achieves an intragastric pH ≥ 6 within 1 h of  administra-
tion and which is maintained for more than 98% of  the 
time in bleeding peptic ulcers[43]. Laine et al also demon-
strated the antisecretory effect of  high-dose lansoprazole 
infusion, which keeps intragastric pH >6  for 67.8% of  
the time[44].

The optimal dose of IV PPIs
Current guidelines suggest that patients with bleeding pep-
tic ulcers should be treated with an intravenous omeprazole 
bolus followed by continuous infusion after endoscopic 
therapy[31]. Andersen et al evaluated the effect of  an initial 
loading dose of  80 mg omeprazole in intragastric pH and 
found that it achieves a fast and sustained increase to above 
pH 4[45]. Additional studies showed that after an intrave-
nous 80 mg omeprazole bolus, a high-dose continuous 
infusion, at 8 mg per hour for 72 h, achieves the necessary 
high intragastric pH-level from the first day to the third 
day either in healthy subjects[42] or in patients with bleeding 

peptic ulcers[46]. Four clinical trials suggested therapeutic 
benefit for high-dose PPIs in reducing recurrent bleeding 
or in achieving a favorable clinical outcome[12,13,33,34].

Controversy surrounds the optimal dose required to 
target intragastric pH and recurrent bleeding control. In 
Denmark, Kiilerich et al showed that low-dose omeprazole 
at 4 mg/h continuous infusion after a bolus of  80 mg is 
as effective as the high-dose in maintaining a consistent 
pH of  around 4-6. However, for the low dose omepra-
zole there is considerable inter-subject variability in AUC 
and  in time with intragastric pH ≥ 4[47]. Nevertheless, 
although individual intragastric pH response curves are 
more variable in low-dose omeprazole infusion[48], Udd et 
al showed a low-dose intravenous bolus of  omeprazole of  
20 mg daily for 3 d could be still as effective as the high-
dose infusion in controlling peptic ulcer recurrent bleed-
ing[49]. Because of  the smaller parietal cells mass[50] and 
higher prevalence rate of  a poor metabolizer of  cytochro
me P450 CYP2C19 alleles in Asian populations[51], it is 
rational to decrease omeprazole dose in these groups. In 
Taiwan, Sheu et al reported that a decreased dosage of  
omeprazole with an intravenous 80 mg omeprazole bolus 
followed with 40 mg bolus twice daily for the consecutive 
three days could maintain a favorable intragastric pH[52] 
and decrease recurrent bleeding[14]. Another trial in Taiwan 
also showed that a decreased dosage of  omeprazole, 3.3 
mg/h infusion or 40 mg injected every 12 h for 3 d could 
effectively decrease rates of  recurrent bleeding[6,53]. An 
increase in intravenous dosage to 40 mg per 6 h showed 
marginally better recurrent bleeding control for Asian 
populations[54]. 

The infusion duration: at least 3 d and longer for some 
groups
The recurrent bleeding rate of  peptic ulcers is related to 
the presence of  the stigmata of  recent hemorrhage[11]. The 
fading time of  non-bleeding visible vessels is around 3 to 
6 d[55]. Commonly, recurrent bleeding may develop within 
2-3 d[56,57]. Accordingly, the common duration of  omepra-
zole infusion is 3 d, applied after the endoscopic thera-
py[6,12-14,34,52,58]. Nonetheless, even with continuous infusion 
of  omeprazole for 3 d, recurrent bleeding rates remain 
high in certain patients such as those with the presence 
of  underlying medical co-morbidities [1,4,6,10,56]. Clinical tri-
als showed that control of  recurrent bleeding following 
3-day omeprazole infusion is worse in patients with co-
morbidities than in patients without co-morbidities[6,10]. 
Moreover, we reported that the duration of  peptic ulcer 
recurrent bleeding is prolonged up to the 14th day after the 
first bleeding episode in patients with co-morbidities[6,10]. 
To prevent recurrent bleeding in such high risk patients, 
we advocated the therapeutic benefit of  a prolonged 7-day 
course of  low-dose intravenous omeprazole which can 
exert better recurrent bleeding control for up to 1 mo[59]. 

Patients with co-morbidities often have a high Rockall 
risk score ≥ 6, which indicates that the mean hospital 
day after acute upper gastro-intestinal hemorrhage should 
be more than 10 d[60]. Thus, the cost of  the prolonged 
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admission required for giving a 7-day course of  omepra-
zole infusion is not significant. It should be emphasized 
that costs associated with a recurrent bleeding event far 
outweigh costs of  PPIs therapy[61]. The shift to 7-day 
prolonged low-dose omeprazole treatment does not in-
crease the cost of  omeprazole itself, as the amount given 
is equivalent to 3-day high-dose infusion. Therefore, for 
such high risk patients, the prolonged duration intrave-
nous PPI should be cost-effective, especially in Asian pa-
tients.

Factors related with the poor control of IV PPIs:
CYP2C19 story
Several risk factors for recurrent bleeding have been de
monstrated in a variety of  studies. Inter-patient variability 
in responsiveness to PPIs therapy may be a factor in failed 
healing of  severe esophagitis[62], and higher recurrent blee
ding rates of  peptic ulcers[63]. One of  the reasons maybe 
because of  different metabolizer phenotypes of  (S)-me
phenytoin 4’-hydroxylase (Cytochrome P-450 2C19), by 
which omeprazole is metabolized to an inactive form[64,65]. 
According to the single nucleotide polymorphism and 
enzyme activity, subjects are divided into extensive me-
tabolizers (EM), intermediate metabolizers, and poor 
metabolizers (PM). The increasing potency of  gastric 
acid suppression and increasing intragastric pH with oral 
omeprazole is dependent on the CYP2C19 genotype 
status in the rank order of  homo-EM ≤ hetero-EM ≤ 
PM[66]. There are pronounced geographic and interracial 
differences in the distribution of  this polymorphism. The 
prevalence rate of  PM in Chinese and Japanese is higher 
than in Caucasians and African descents[67-73].

In addition to the inter-patient variability in respon-
siveness to omeprazole therapy, a poor disease back-
ground or a poor nutrition status also has negative impact 
on recurrent bleeding control of  peptic ulcers. Patients 
with two or more co-morbid diseases or with hypoalbu-
minemia < 3.0 g/dL have a significantly higher risk of  re-
current bleeding[6,10]. Emerging evidence suggests that the 
incidence of  idiopathic peptic ulcers, defined as patients 
without H. pylori infection and no exposure to NSAIDs, is 
high in the West (between 11% and 44%), and is also in-
creasing in the Asia (from 4.2% to 18.8%)[74-79]. More than 
70% of  idiopathic peptic ulcers have comorbid illnesses, 
half  of  which are severe or life-threatening systemic dis-
orders, defined as American Society of  Anesthesiology 
score ≥3[74,80]. Current evidences indicate that idiopathic 
peptic ulcers increase the risk of  ulcer recurrence and 
bleeding. Two studies in Hong Kong showed the prob-
ability of  peptic ulcer recurrence or bleeding in either 
12-month or 7-year follow-up is higher in patients with 
idiopathic peptic ulcers than those with H. pylori infec-
tion after eradication. One of  the two factors associated 
with recurrent bleeding is comorbidity with severe or life-
threatening systemic disorders[75,80]. 

The most important systemic disorders are renal fail-
ure, liver failure, and disseminated malignancy[4]. Similarly, 
a retrospective cohort study found that renal failure and 

liver disease are two independent prognostic factors of  
an unfavorable clinical course, including persistent or re
current bleeding, required interventional therapy, and dea
th[81]. Although most recurrent bleeding develops within 
72 h[56,57], uremic patients have a higher delayed recurrent 
bleeding risk for 7 to 30 d [10,82].

DIFFERENCES BETWEEN THE ORAL AND
IV PPIs 
The intragastric 24-h median pH is 4.93 in patients taking 
oral 40 mg omeprazole once daily, which is significantly 
higher than baseline median pH of  1.68 in H. pylori-
negative healthy subjects. However, probably because of  
diurnal rhythm, the intragastric pH in patients on oral 
omeprazole falls to a median pH of  3.03 during the night 
period from 22:00 to 06:00[83]. Therefore, oral omeprazole 
40 mg once daily does not suppress gastric acid secretion  
completely throughout the 24 h period 84].

Several studies have shown that oral administration of  
high-dose PPIs is just as effective in raising the intragastric 
pH to above 6 and reducing recurrent bleeding as intrave-
nous administration[43,44,53]. To achieve similar acid control, 
the dose of  oral lansoprozole should be 120 mg bolus 
then 30 mg per 3 h for 8 times. Results had shown intra-
gastric pH is greater than 6 during 64.8% of  the study pe-
riod, which is similar to 67.8% achieved with intravenous 
lansoprazole 90 mg bolus injection, followed by 9 mg/h 
continuous infusion. Therefore, frequent oral PPIs thera-
py may be able to replace bolus plus constant intravenous 
PPIs infusion for patients with peptic ulcer bleeding[44].

LIMITS OF IV PPIs TO CONTROL
BLEEDING
As discussed previously, the intravenous bolus and con-
tinuous infusion of  PPIs following endoscopic therapy 
is effective in reducing recurrent bleeding in most pa-
tients[6,12-14,34,52,58]. However, not all patients receiving high-
dose omeprazole infusion achieve a mean intragastric 
pH of  more than 6. The 30% of  patients with high-
dose omeprazole infusion who have a mean pH value of  
less than 6 tend to have a higher recurrent bleeding rate 
within the first 3 d than those with mean pH values of  6 
or greater[63]. This may reflect inter-patient variability in 
responsiveness to PPIs therapy[62,63]. 

In addition, the presence of  co-morbidities and poor 
nutrition status such as uremia and hypoalbuminemia 
are also the significant indicators of  a higher recurrent 
bleeding rate even when applying intravenous omeprazole 
infusion[6,10,82]. Kamada et al found that only one-third of  
patients with H. pylori-negative idiopathic duodenal ul-
cers may have acid hypersecretion[85]. Moreover, despite 
favorable intragastric pH control, patients with comorbid 
illnesses still have higher recurrent bleeding[10]. In addi-
tion to PPIs, certain host factors should be identified and 
corrected to prevent recurrent bleeding of  peptic ulcers in 
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such high risk patients[86].
As described previously, pre-endoscopy administration 

of  PPIs may be cost-effective in certain situations[38,39]. 
However, pre-endoscopy administration of  PPIs cannot 
replace urgent endoscopy in managing patients with upper 
gastrointestinal bleeding[31].

Because of  inter-patient variability in responsiveness 
to omeprazole therapy[47,62], there is a need to find a thera
py that provides even more effective control of  gastric 
acid secretion and also reduces the variation in acid inhibi
tion between patients. Esomeprazole, the S-isomer of  
omeprazole[87], has an improved pharmacokinetic profile 
leading to greater acid suppression than that produced by 
omeprazole, pantoprazole, lansoprazole, and rabeprazo
le[88]. Because the metabolism of  omeprazole is stereo-
selective, the sum of  the intrinsic clearance values is 3 
times lower for S-omeprazole than for R-omeprazole[89-91]. 
Following an intravenous bolus of  80 mg and then 8 
mg/h continuous infusion, the AUCt and Cmax of  eso
meprazole is higher than that of  omeprazole[92]. The in
ter-subject variability of  esomeprazole for AUCt is also 
significantly lower and time with intragastric pH > 4 is 
less than with omeprazole. Although similar acid suppres-
sion achieved by i.v. esomeprazole and i.v. omeprazole, 
the former has a tendency for a faster onset of  action (2 
h shorter to the target pH > 6) and significantly lower va
riability in pharmacodynamic response than the later[92]. 
Moreover, the median intragastric pH of  esomeprazole 
40 mg i.v. is significantly higher than that of  pantoprazole 
40 mg i.v. infusion and bolus injection[93]. The duration to 
achieve elevation of  pH > 4 is longer in the former than 
in the later (1.7 h vs. 0.6 h, P <0.0001)[94].

In clinical studies, the greater acid suppression pro-
duced by esomeprazole has been translated into higher 
healing rates and more effective symptom relief  when 
compared to other PPIs in patients with gastro-esophageal 
reflux disease[95-98]. In a multiethnic study, Sung et al show
ed the high-dose intravenous esomeprazole infusion given 
after successful endoscopic therapy to patients with high-
risk peptic ulcer bleeding has a lower recurrent bleeding 
rate and a better clinical outcomes than placebo[99]. There-
fore, because the variability in the pharmacodynamic re-
sponse of  intravenous esomeprazole is lower, intravenous 
esomeprazole could be applied in different CYP2C19 
genotypes in preventing recurrent bleeding. However, 
clinical benefits of  intravenous esomeprazole for high risk 
patients such as those with co-morbidities should be fur-
ther investigated. 

CONCLUSION
In summary, an intravenous omeprazole bolus followed 
by high-dose continuous infusion for 72 h after success-
ful endoscopic therapy has been shown to inhibit gastric 
acid secretion effectively and have clinical benefits on the 
prevention of  recurrent bleeding in most patients.  In the 
Asian, low-dose omeprazole infusion can effectively de-
crease rates of  recurrent bleeding. Nevertheless, patients 
with co-morbidities such as renal failure, liver disease, and 
hypoalbuminemia or who are extensive metabolizers of  

CYP2C19 genotype may experience higher rates of  recur-
rent bleeding. The prolonged 7-day course of  low-dose 
intravenous omeprazole may decrease recurrent bleeding 
in such patients with medical comorbidities. There is a 
need to validate whether intravenous esomeprazole can 
improve the control of  peptic ulcer recurrent bleeding, 
especially for patients with different CYP2C19 genotypes 
and with underlying comorbidities. 
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Abstract
AIM: To discuss the feasibility of single session en
doscopic ultrasonography (EUS) to discuss and en
doscopic retrograde cholangiopancreatography (ERCP) 
execution. 

METHODS: Retrospective endoscopic and anesthetic 
outcome comparison of performing both EUS and ERCP 
in a single endoscopic session (Group Ⅰ) versus per-
forming each procedure in two different sessions (Group 
Ⅱ) was made. The following variables were evaluated: 
epidemiological variables, American Society of Anesthe-
siologists Physical Status Classification (ASA) level, pro-
cedural time, propofol dose, anesthetic complications, 
endoscopic complications and diagnostic yield, and 
therapeutic procedures on both groups. T-student, Chi-
Square and Fisher test were used for comparison.
 
RESULTS: We included 39 patients in Group Ⅰ (mean 

age: 69.85 ± 9.25; 27 men) and 46 in Group Ⅱ (mean 
age: 67.46 ± 12.57; 25 men). Procedural time did not 
differ significantly between both groups (Group Ⅰvs 
Group Ⅱ: 93 ± 32.78 vs 98.98 ± 38.17; P >0.05) but 
the dose of propofol differed (Group Ⅰ vs Group Ⅱ: 
322.28 ± 250.54 mg vs 516.96 ± 289.06 mg; P = 0.001). 
Three patients had normal findings on both explora-
tions. Three anesthetic complications [O2 desaturation 
(2), broncoaspiration (1)] and 9 endoscopic complica-
tions [pancreatitis (6), bleeding (1), perforation (1), 
cholangitis (1)] occurred without significant differences 
between both groups (P > 0.05). We did not find any 
significant difference regarding age, sex, ASA scale lev-
el, diagnostic yield or therapeutic maneuvers between 
both groups.
 
CONCLUSION: The performance of EUS and ERCP in 
a single session offers a similar diagnostic and therape
utic yield, does not entail a higher complication risk and 
requires a significantly smaller dose of propofol for sed­
ation compared with performing each exploration in a 
different session.
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INTRODUCTION
Endoscopic ultrasonography (EUS) and endoscopic retr­
ograde cholangio-pancreatography (ERCP) have become 
two essential diagnostic and therapeutic tools in patients with 
biliary and pancreatic diseases. Performing both procedures 
in a single anesthetic and endoscopic session has theoretical 
advantages, as reported by some authors[1]. But this tandem 
approach is currently a topic of  debate and is discouraged 
by other authors based on the observation of  complications 
seen after performing EUS with fine needle aspiration 
(EUS-FNA) followed by ERCP[2,3]. Development of  cardiac 
complications has also been described in relation with 
prolonged ERCP procedures[4].

Despite encouraging results referring to feasibility 
of  tandem procedures described in some series[5,6], com­
parative studies are lacking, so controversy still remains 
and this issue should be further clarified. Thus, the aim 
of  this study was to compare the feasibility, clinical, 
endoscopic and anesthetic outcomes of  performing EUS 
and ERCP in a single session versus performing each 
procedure in a different session. Although retrospective, 
this is the first comparative study to our knowledge 
reported in the literature regarding this topic.

MATERIAL AND METHODS
We compared the outcomes of  a group of  consecutive 
patients who underwent EUS and ERCP in a single 
session (Group Ⅰ) versus a group of  consecutive patients 
who underwent EUS and ERCP in two different sessions 
(Group Ⅱ) from January 2006 until May 2009. Data were 
collected retrospectively from a review of  the electronic 
medical record and endoscopy database from our hospital. 
Patients included in Group Ⅱ underwent EUS and ERCP 
as part of  the diagnostic and therapeutic work-up for the 
same disease. The decision to perform both explorations 
on the same day or on two different days was made by the 
referring clinician.

In Group Ⅰ, both explorations were performed in 
a fluoroscopy suite specifically dedicated to this type 
of  intervention during the same sedation procedure. In 
Group Ⅱ, EUS was performed in an endoscopy unit 
lounge without fluoroscopy equipment and ERCP was 
performed some days later in the same suite as Group I. 
All the explorations were performed under sedation with 
propofol, administered by an anesthetic team comprised 
of  an anesthesiologist and a nurse. To reduce duodenal 
motility during ERCP, intravenous hyoscine butylbromide 
was given following the anesthesiologist’s criteria.

EUS was accomplished first in all patients, followed 
by ERCP. EUS explorations were performed by two 
endoscopists and ERCP by three endoscopists, assisted 
on both explorations by a nurse. EUS was done using 
a radial echoendoscope (Pentax EG3630UR, Pentax 
Europe, Hamburg, Germany) with evaluation of  the 
entire pancreas, ampulla, extrahepatic bile duct, liver, 
retroperitoneal space and posterior mediastinum. When 
a pancreatic mass, liver metastasis or distant lymph nodes 

in patients with oncological disease were seen, FNA was 
performed with a linear array echoendoscope (Pentax 
EG3830UT, Pentax Europe, Hamburg, Germany) using 
a 22 G needle (Echo-Tip, Wilson-Cook medical, Inc., 
Winston-Salem, NC, USA). When a thickened extra
hepatic bile duct was found, brush cytology or biopsy 
was obtained during ERCP following our team’s policy. 
ERCP was performed using a lateral view duodenoscope 
with therapeutic channel (Olympus TJF160VR, Olympus 
Medical Systems Corp, Tokyo, Japan). When EUS-FNA 
was performed, the specimens were immediately assessed 
on-site for adequacy by a dedicated cytopathologist.

The following variables were recorded: age, gender, 
American Society of  Anesthesiologists Physical Status 
Classification (ASA), procedural time, administered 
propofol dose, cardiopulmonary complications, endo­
scopic complications and diagnostic yield of  both exp
lorations. The procedural time was considered from the 
moment that cardiopulmonary monitorization was ini-
tiated before sedation to the moment the patient left 
the exploration room. In Group Ⅱ, the procedural time 
and total propofol dose were calculated by adding the 
values of  each individual exploration. All ERCPs were 
performed on an in-patient basis, observing the patient 
for at least 24 h after ERCP before discharge.

Statistical analysis
Quantitative variables are presented as mean value ± stan­
dard deviation. T-student test was used for the comparison 
of  quantitative variables and Fisher exact test was used 
for the comparison of  qualitative variables. The normal 
distribution of  quantitative variables was evaluated with 
the Kolgomorov-Smirnoff  Z test. Statistical significance 
was considered for P values under 0.05.

RESULTS
A total of  39 patients were included in Group Ⅰ with a 
mean age of  69.85 ± 9.25 years. Twenty-seven of  these 
patients were men. On the other hand, 46 patients were 
included in Group Ⅱ. This group mean age was 67.46 
± 12.57 years and 25 were men. The indication for en
doscopic study was suspected choledocolithiasis in 9 
patients (11%), pancreatic cancer in 18 patients (21%), 
ampulloma in 5 patients (6%), cholangiocarcinoma in 
4 patients (5%), chronic pancreatitis in 3 patients (3%), 
pancreatic pseudocyst in 1 patient (1%) and suspected 
pancreatobiliary disease without definitive diagnosis prior 
to endoscopic explorations in 45 patients (53%). Seventy 
three patients (86%) were studied with transabdominal 
ultrasonography prior to the endoscopic procedure, 61 
(72%) with a CT and 25 (30%) with magnetic resonance 
cholangiopancreatography. No significant differences 
regarding age, sex and indication of  endoscopy were seen 
between both groups.

ASA scale distribution of  patients is shown in Table 
1. When we analyzed patients regrouped as low ASA 
grade (including patients with ASA Ⅰ and Ⅱ) and high 
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ASA grade (ASA Ⅲ and higher), no differences between 
both groups were found, with 21 patients with a low ASA 
grade in Group Ⅰ and 22 patients in Group Ⅱ.

During ERCP, brush cytology was obtained in 20 pa­
tients (23%), retrieving an adequate specimen in 14 of  
them (diagnostic yield of  70%). Nine of  these patients 
were included in Group Ⅰ and 11 in Group Ⅱ. Forceps 
biopsy was taken in 15 patients, 4 from Group Ⅰ and 
11 from Group Ⅱ. The histological study was diagnostic 
in all of  them. Eight of  these patients had an ampullary 
tumor. EUS-PAAF was required in 19 patients in Group 
Ⅰ and 13 in Group Ⅱ, resulting in a correct specimen 
extraction in 17 patients in Group Ⅰ and 12 patients in 
Group Ⅱ. No significant differences were seen regarding 
the distribution or the diagnostic yield of  EUS-FNA, 
brush cytology or forceps biopsy between both groups (P 
> 0.05). 

Mean procedural time was 93 ± 32.78 min in Group 
Ⅰ and 98.98 ± 38.17 min in Group Ⅱ, without signifi
cant differences between them. Regarding the amount 
of  administered propofol, patients included in Group Ⅰ 
received a mean dose of  322.28 ± 250.54 mg while the 
dose administered to patients included in Group Ⅱ was 
516.96 ± 289.06 mg, significantly higher (P = 0.002). Age, 
procedural time and propofol dose variables followed a 
normal distribution.

Three patients in Group Ⅰ suffered desaturation dur­
ing the tandem exploration. Two episodes resolved after 
increasing inhaled oxygen flow and jaw thrust and the 
other required oro-tracheal intubation. One of  the former 
was later diagnosed with aspiration pneumonia and had 
an uneventful recovery. Only one patient in Group Ⅱ 
suffered desaturation which resolved with jaw thrust and 
oro-pharyngeal cannulation. No other cardiopulmonary 
complications were seen. None of  these complications 
prevented our team from completing the endoscopic 
procedure.

Endoscopic complications appeared in 9 patients (11%), 
all of  them related to ERCP. In Group Ⅰ, one patient 
developed post-ERCP pancreatitis and another suffered 
sphincterotomy bleeding requiring endoscopic therapy. In 
Group Ⅱ, five patients developed post-ERCP pancreatitis, 
one developed post-ERCP cholangitis and one suffered a 
retroperitoneal perforation. This latter patient developed a 
retroperitoneal abscess and required percutaneous drainage. 
The rest of  the patients had an uneventful recovery with 
conservative management.

No significant differences between both groups were 
seen with regard to presentation of  cardiopulmonary or 

endoscopic complications (P > 0.05).
Final diagnosis after both explorations was pancreatic 

cancer in 30 patients, cholangiocarcinoma in 9, ampulloma 
in 8, choledocolithiasis in 23, chronic pancreatitis in 7 and 
other findings in 3 patients. Three patients had normal 
findings on both explorations. No significant differences 
between Group Ⅰ and Ⅱ were observed regarding the 
final diagnostic yield.

Patients who did not undergo any therapeutic pro­
cedures were more common on Group Ⅰ (P < 0.05). 
No other therapeutic differences were seen between both 
groups (Table 2).

DISCUSSION
EUS and ERCP are currently two complementary tech­
niques in the diagnosis and therapeutic work-up of  
patients with pancreatic and biliary diseases. Performing 
both explorations in the same session is an appealing 
policy which is in common use in some tertiary centers 
and is supported by published data and expert opinion[1,5,6]. 
This policy has important advantages for endoscopists 
as has been previously stated[1]. These advantages include 
performing EUS in naïve conditions which might be 
important in pancreatic and biliary cancer staging[7,8]. Only 
one sedation procedure would be necessary for the same 
patient and this, in the opinion of  some authors, could 
reduce the demand on anesthetic resources[5]. Performing 
EUS initially could guide the biliary or pancreatic access 
and therapy on ERCP since the endoscopist gets useful 
clinical and anatomical information. Cost-effectiveness 
could be another advantage of  the tandem approach 
since the procedure time and endoscopic and anaesthetic 
resources could be lowered. To these theoretical advan
tages reported previously, we would add the lowering of  
social costs by means of  reducing the length of  hospital 
admissions and avoiding the attendance of  the patient 
and relatives at the hospital for two days for each in­
dividual exploration. This policy would also facilitate the 
endoscopy room’s workload planning, resulting in a more 
efficient organization of  endoscopic resources.

But all these are theoretical advantages not previously 
proved since a prospective comparative study of  single 

American Society of Anesthesiologists (ASA) Physical 
Status Classification 

Ⅰ Ⅱ Ⅲ Ⅳ
Group Ⅰ 3 19 15 2
Group Ⅱ 4 17 23 2

Table 1 ASA Physical Status Classification distribution of 
patients in Group Ⅰ and Group Ⅱ

Group Ⅰ Group Ⅱ P

Sphincterotomy Yes 17 22 0.69
No 22 24

Common bile duct
stone extraction

Yes   9   5 0.13
No 30 41

Biliary plastic stent Yes 14 24 0.18
No 25 22

Biliary metallic stent Yes   6   3 0.29
No 33 43

Pancreatic plastic stent Yes   0   3 0.24
No 39 43

Endoscopic therapy Not Necessary   8   1  0.006
Necessary 31 45

Table 2 Therapeutic maneuvers performed on Group Ⅰ and 
Ⅱ

Vila JJ et al . Combined EUS and ERCP
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versus a two session approach is lacking. Two feasibility 
studies have been published supporting the tandem 
approach[5,6]. The first one published by Tarantino et al[6] 
aimed to report the complication rate of  performing EU­
S-FNA followed by ERCP in 25 patients with biliary or 
pancreatic disease. No early or late complications were 
seen in this series. The authors concluded that performing 
both explorations the same day was feasible and safe and 
should be considered the reference standard. Ross et al[5] al­
so published a feasibility retrospective study including 114 
jaundiced patients who underwent EUS ± FNA followed 
by ERCP. They concluded that combined EUS and ERCP 
is a feasible approach to establish a tissue diagnosis, 
complete local staging and relieve biliary obstruction in 
a single session with a complication rate no greater than 
that for the component procedures.

These feasibility studies were preceded by discouraging 
clinical observations. Mergener et al[2] published a case of  
a 77 year old woman who developed pneumoperitoneum 
after EUS-FNA of  a peripancreatic lymph node followed 
by ERCP. This complication was asymptomatic and no 
intervention was required so the clinical importance of  
this observation remained unclear. The authors postulated 
that the pneumoperitoneum resulted from insufflated 
air tracking through the FNA site during ERCP and 
recommended that in a tandem approach, ERCP should 
precede FNA. Di Matteo et al[3] reported two cases of  bi­
liary leakage complicating ERCP performed after EUS-
FNA of  a pancreatic head mass. They postulated that FNA 
would create subclinical bile duct injuries which would be 
aggravated by manipulation during ERCP. Furthermore, 
Fisher et al reported a significant association between 
myocardial ischemia or injury, defined by the release of  
cardiac troponin I, with a longer duration of  ERCP (37.7 
± 28.9 min vs 24.2 ± 12.3 min in this study, P = 0.007). 
This was true only for patients older than 65 years and 
predominant in men. The critical time cut-off  value in 
this study was 30 min of  duration for ERCP. Although 
there are other investigators[9,10] who, based on ECG 
intraoperative studies, concluded that, even in patients with 
severe coronary artery disease, ERCP and other endoscopic 
procedures do not increase the risk of  myocardial ischemia. 
Taking into account these data, the benefits of  the tandem 
approach would be questioned by a potentially higher risk 
of  cardiac and endoscopic complications.

With this background, we decided to evaluate the 
benefits and complications of  the tandem approach 
compared with the two session approach by means of  
a comparative retrospective study, including consecutive 
patients who underwent EUS and ERCP in our endo­
scopy unit for a 41 mo period. In our study, both groups 
were comparable regarding age, sex, indication for en
doscopy and ASA grade, and no significant differences 
were seen regarding diagnostic yield, cardiopulmonary 
complications, endoscopic complications or procedural 
time between both groups. This latter aspect might be 
surprising since it has been previously postulated that the 
tandem approach would lower the procedure time[5,6]. Ross 
et al reported a mean procedure time for the combined 

procedure of  73.6 ± 30 min and Tarantino et al 58.6 ± 
16.14 min. In our study, the mean intervention time for 
the tandem procedure reached 93 ± 32.78 min, lower 
although not significantly different than the mean 98.98 
± 38.17 min corresponding to the two session group. 
The explanation for this “high” procedure time can be 
found on the retrospective nature of  our study since the 
procedural time we registered ranged from the moment 
the patient was monitored to the moment he left the 
endoscopic room which includes a large period without 
any endoscopic maneuver. In this sense, we think that our 
study does not properly clarify this aspect.

The only significant difference we found between both 
approaches was the propofol requirements, favoring the 
tandem approach which required a lower propofol dose. 
This is undoubtedly an important issue and supports the 
tandem approach, confirming the previous hypothesis 
raised by other authors[5].

We performed EUS with FNA in 32 patients without 
related complications and with a diagnostic yield of  
90.6%. No pneumoperitoneum or biliary leakage was 
detected after EUS-FNA and the only perforation in our 
series occurred in a patient in Group Ⅱ.

The main limitation of  our study lies in its retros
pective nature, as already discussed. Moreover, it is a single 
center study including a heterogeneous group of  patients, 
resulting in a selection bias since the decision to perform 
combined or separated EUS and ERCP depended on 
the referring physician. Referring clinicians were, in many 
cases, non-specialized gastroenterologists who were not 
implicated in the trial and many were not familiarized with 
the latest high-level endoscopic innovations. Therefore, 
their choice of  exploration was determined either by their 
usual clinical practice or by the latest information on the 
subject that had reached them. This makes a selection bias 
which could not be controlled due to the characteristics 
of  the study.

In conclusion, our results show that the performance 
of  EUS followed by ERCP in a single session is feasible 
and safe, does not entail a higher cardiopulmonary or 
endoscopic complication risk and requires a significantly 
smaller dose of  propofol for sedation compared with 
performing each exploration in two different sessions. 
Furthermore, the tandem approach does not lower the 
diagnostic yield of  EUS or ERCP.

COMMENTS
Background
Nowadays patients with pancreatobiliary disease undergo endoscopic 
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been discouraged by some authors for a possible higher risk of complications.
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of complications, diagnostic yield and therapeutic procedures showed no 
difference between the groups. This is an important finding since the major 
drawback described to perform ERCP and EUS in the same session was that 
it may increase the risk of perforation and systemic complications. This has not 
been confirmed in this study. 
Applications
According to our data, to perform both explorations in a single session does 
not entail a higher risk of complication. This policy can have some advantages 
and may be important regarding costs and endoscopy room daily work plan 
organization. In any case, prospective and comparative studies are warranted. 
Terminology
ERCP is an endoscopic procedure which allows drainage of the bile and 
pancreatic ducts through the papilla. It is also useful to diagnose biliary 
and pancreatic disease and to obtain material for cytological or histological 
analysis. EUS is also an endoscopic procedure which combines endoscopic 
and ultrasonographic view, with higher frequencies than transabdominal 
ultrasonography and thus with a higher resolution. It allows tissue to be 
obtained for pathological diagnosis and transmural therapeutic procedures to 
be performed with a low risk of complication.
Peer review
This paper describes a retrospective study of patients undergoing tandem EUS 
plus ERCP versus separate procedures. No difference was demonstrated in the 
outcome parameters.
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Abstract
Pancreatitis in the elderly is a problem of increasing oc­
currence and is associated with severe complications. 
Periampullary diverticula (PAD) are extraluminal out­
pouchings of the duodenum rarely associated with 
pancreatitis. The presence of PAD should be excluded 
before diagnosing idiopathic pancreatitis, particularly in 
the elderly. However, when a duodenal diverticulum is 
found in the absence of any additional pathology, only 
then should the symptoms be attributed to the diverti­
culum. We describe a case of duodenal diverticulum pr­
esenting with pancreatitis to emphasize the importance 
of this commonly neglected etiology.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Duodenal diverticulum is a well known entity since the 
early eighteenth century when it was first reported by a 
French pathologist, Chomel, in 1710. The duodenum is the 
second most common site of  diverticula in the small bowel 
following the jejunum[1,2]. It is difficult to ascertain the true 
prevalence of  duodenal diverticula; they are seen in 1%-6% 
of  upper gastrointestinal contrast studies[2,3], 12%-27% 
of  endoscopic studies[2,4] and in 15%-22% of  autopsies. 
Diverticula are rare below age 40 and the prevalence rate 
increases with age. 

Diverticula occur at weak spots in the duodenal wall such 
as the site of  entry of  the common bile duct, pancreatic 
duct and perivascular connective tissue sheath. The exact 
etiology is not clear; however, it might be the end result of  
disordered duodenal motility. Advancing age, progressive 
weakening of  intestinal smooth muscles and increase in 
intraduodenal pressure may all encourage the outpouching 
of  the duodenum.

About 70%-75% of  all duodenal diverticula are peria
mpullary. Diverticula arising within 2-3 cm radius of  the 
ampulla but not containing it are referred to as juxtapa
pillary diverticula. However, if  the papilla arises within a 
diverticulum it is called an intradiverticular papilla. In the 
majority of  cases, diverticula arise on the inner or pancreatic 
border of  the duodenum. The possibly of  PAD should 
be kept in mind while interpreting any bile duct imaging. It 
can create a filling defect in biliary passage; hence, can be 
mistaken for periampullary tumors or biliary stones. It can 
also be misinterpreted as pancreatic pseudocyst when it is 
large and fluid filled.
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CASE REPORT
A 69 year old Caucasian male presented to our hospital 
because of  worsening abdominal pain for 3 d. The pain 
was initially in the upper abdomen but later radiated to 
the back. Epigastric tenderness was evident on physical 
examination. He had a history of  similar painful episodes 
occurring infrequently for a few years but the pain had 
never been so severe. He had never previously sought me
dical attention for this pain. He also had a past medical 
history of  constipation, hemorrhoids, dementia and hyper
tension. 

The patient was given nil per mouth while workup for 
abdominal pain was started. His pancreatic enzymes were 
found to be elevated and a subsequent CT scan showed 
an irregular pancreatic outline consistent with pancreatitis. 
Interestingly, CT of  the abdomen showed gas collection 
in the pancreatic head which raised the suspicion of  a 
duodenal diverticulum. Sigmoid diverticulum and a small 
inguinal hernia were also incidental findings on the CT 
scan. HIDA scan was performed which showed normal 
transit of  bile through the common bile duct (CBD).

A subsequent ERCP showed a duodenal diverticulum 
with ampulla in the mouth of  diverticulum (Figure 1A, B). 
There was no evidence of  any CBD stones or strictures 
on cannulation of  the CBD. No intervention was needed 
since the patient’s condition started to improve with 
conservative management and the patient was found to be 
doing well at his 1 year follow-up visit. 

Pancreatitis in the elderly is a problem of  increasing 
occurrence and is associated with severe complications. 
The possibility of  the presence of  PAD should be kept 
in mind in the differential of  pancreatitis, particularly in 
the elderly population. In this patient, we believe chronic 
constipation was the factor responsible for hemorrhoids, 
sigmoid and duodenal diverticulum. The diverticulum 
might have been a major contributing factor in repeated 
attacks of  mild self-resolving pancreatitis in the past.

DISCUSSION
With lengthening of  the life span, diverticulosis has come to 
occupy a more important position in the sphere of  clinical 
gastroenterology. The majority of  duodenal diverticula are 
asymptomatic. Clinical presentation may be characterized by 

non-specific abdominal symptoms. However, complications 
are responsible for presentation in most cases. When 
drainage in the neck is inadequate or the neck is narrow, 
these conditions favor inflammation and may even lead to 
hemorrhage or perforation.

There have been anecdotal accounts implicating PAD 
in the pathogenesis of  acute and chronic pancreatitis. 
Compression of  CBD, dysfunction of  the ampulla or 
a poorly emptying diverticulum with a narrow neck 
can all lead to pancreatico-biliary disease and possible 
pancreatitis. However, the relationship with pancreatitis 
remains tenuous as biliary calculus disease is also more 
common in PAD. It is debatable whether the pancreatitis 
is caused by the PAD per se or by the associated biliary 
calculi. It has been proposed that PAD may be responsible 
for transient biliary symptoms and alterations in liver 
function[5]. It is possible in the above mentioned case that 
distension of  a diverticulum with inspissated food might 
have caused compression of  the pancreatic duct leading 
to pancreatitis which resolved spontaneously.

To date, there are no hard and fast guidelines regard
ing management of  such diverticulum. Earlier this centu
ry, surgical diverticulectomy was frequently carried out 
for non-specific symptoms. There is now consensus 
that elective surgical treatment of  asymptomatic or 
minimally symptomatic diverticulum is not justified. 
Operative procedures for diverticula in the second part 
of  duodenum are particularly cumbersome since of
ten it requires mobilization of  the duodenum which 
is retroperitoneal. Dennesen and Rijken reviewed 45 
reported cases of  perforation of  duodenal diverticula 
and found an overall mortality rate of  31%[2]. Surgical 
or endoscopic interventions should only be reserved 
for symptomatic diverticulum[6]. Diverticulectomy for 
vague pain and abdominal discomfort is dangerous and 
unrewarding; it carries a high morbidity and mortality[3,6]. 
Furthermore, only 50% of  patients treated with diver
ticulectomy were relieved of  their symptoms [6,7]. 

REFERENCES
1	 Mahajan SK, Kashyap R, Chandel UK,Mokta J, Minhas SS. 

Duodenal diverticulum: Review of literature. In J Surg 2004; 
66: 140-145 

2	 Dennesen PJ, Rijken J. Duodenal diverticulitis. Neth J Med 
1997; 50: 250-253

3	 Burgess CM, Ball J. Complications of surgery on duodenal 
diverticula. Surg Clin North Am 1970; 50: 351-355

4	 Zoepf T, Zoepf DS, Arnold JC, Benz C, Riemann JF. The rela
tionship between juxtapapillary duodenal diverticula and dis
orders of the biliopancreatic system: analysis of 350 patients. 
Gastrointest Endosc 2001; 54: 56-61

5	 Lobo DN, Balfour TW, Iftikhar SY, Rowlands BJ. Periampulla
ry diverticula and pancreaticobiliary disease. Br J Surg 1999; 
86: 588-597

6	 Mathis KL, Farley DR. Operative management of symptom
atic duodenal diverticula. Am J Surg 2007; 193: 305-308; discus
sion 308-309

7	 Harford WV. Diverticula of the hypopharynx and esophagus, 
the stomach and small bowel. In: Feldman M, Scharschmidt 
BF, Sieisenger and Fordtran’s Gastrointestinal and Liver 
Diseases. 6th (Ed). Philadelphia: WB Saunders Co 1998: 1: 
313-316

S- Editor  Zhang HN    L- Editor  Roemmele A    E- Editor  Liu N

63 March 16, 2011|Volume 3|Issue 3|WJGE|www.wjgnet.com

Figure  1 A duodenal diverticulum with ampulla. A: Com­puted tomography 
scan of abdomen with gas collection in pancreatic head representing periampu­
llary diverticulum penetrating in pancreatic tissue; B: Periampullary diverticulum
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Abstract
The covered self-expandable metallic stent (SEMS) has 
been developed to overcome the problem of tissue in­
growth, However, stent migration is a well-known com­
plication of covered SEMS placement. Use of a double 
pigtail stent to lock the movement of the SEMS and 
prevent migration has been advised by many experts. 
Unfortunately, in our case this technique led to an in­
cidental upward migration of the SEMS. We used APC to 
create a side hole in the SEMS for plastic stent insertion 
as stent-in-stent. This led to a successful prevention of 
stent migration.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Self-expandable metallic stent (SEMS) placement is wi
dely accepted for palliative management of  patients with 
unresectable malignant biliary obstruction. However, 
complications such as tumor ingrowth, overgrowth, food 
debris, and mucosal hyperplasia can occur. The use of  
covered SEMS is clearly effective in preventing tumor 
ingrowth[1-3]. Nevertheless, in two recently published ran
domized trials of  covered versus uncovered metal biliary 
stents, outcomes such as stent patency were no different 
between the two stents but the risk of  migration was 
higher with the covered stents[4,5]. Here, we report a case 
of  stent-in-stent insertion through a side hole to prevent 
migration of  a covered self-expandable metallic stent in a 
patient with distal malignant biliary obstruction.

CASE REPORT
A 35-year-old man presented with obstructive jaundice 
resulting from metastatic pancreatic cancer. The diag
nosis was confirmed by intraductal biopsy. Endoscopic 
retrograde cholangiopancreatography (ERCP) demons
trated a distal biliary stricture 1.5 cm in length with up
stream dilatation. Placement of  a 4-cm-long covered 
SEMS (Wallstent, Boston Scientific, Natick, MA) under 
conscious sedation was initially performed.  Three weeks 
later, the patient was re-admitted due to acute cholangitis. 
ERCP demonstrated distal migration of  the SEMS (Fi
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gure 1A). Successful removal of  the first SEMS was per­
formed using a snare and this was replaced with a new 
SEMS (Wallstent, Boston Scientific, Natick, MA), 8 cm in 
length (Figure 1B). Subsequently, placement of  a double 
pigtail 10 Fr 10 cm plastic stent (PS) was attempted as 
stent-in-stent to prevent migration. However, even with 
cautious deployment the SEMS was accidentally displaced 
upwards during PS insertion. Using a rat-toothed forceps 
we were able to move the stent downwards to the proper 
position (Figure 1C). Argon plasma coagulation (APC) 
was then applied to create a side hole at the distal end of  
the SEMS (Figure 2A) and a PS was inserted through the 
side hole (Figure 2B). This side hole insertion was helpful 
in preventing the upward movement of  the previously 
deployed SEMS (Figure 2C). Six months later the patient 
was doing well and was without clinical sign of  biliary 
obstruction.

DISCUSSION
Covered SEMS placement is widely accepted for use in 
palliative management of  patients with unresectable ma-
lignant distal biliary obstruction. Although covered stents 
are designed to overcome tissue ingrowth, failure to em-
bed in the bile duct wall can result in proximal and distal 
migration, at a reported frequency of  6%-8%[1-5]. Migra-
tion of  a biliary SEMS may occur proximally or distally 
after stent insertion and may cause complications such as 
ulceration, perforation and intestinal obstruction[1-3]. 

Generally, correct positioning of  the SEMS at the 
initial stent placement is important in preventing migra-
tion. Nevertheless, a high shortening ratio of  the covered 

SEMS is thought to favour migration after deployment 
of  the stent[6]. New covered stents, therefore, have been 
developed for the prevention of  stent migration. These 
include the nitinol SEMS (Wallflex; Boston Scientific, 
Natick, Massachusetts, USA or Niti-S; Taewoong Medical, 
Seoul, South Korea) which is flared at the uncovered ends 
and the fully-coverd Zeostent (Zeon Medical Inc., Tokyo, 
Japan) which has a wavy contour after full expansion[6,7]. 
Some previous work of  expert endoscopists suggested 
that putting a double pigtail stent as stent-in-stent to lock 
the movement of  the SEMS could prevent migration[8]. 
However, this technique for preventing biliary stent mi-
gration has not been well established. We have reported a 
case with malignant distal biliary obstruction after covered 
SEMS placement. In our case, the insertion of  a double 
pigtail stent was perform to lock the movement of  the 
SEMS and thereby prevent its migration. However, due to 
upward force exerted during PS insertion as stent-in-stent, 
this technique led to an incidental upward migration of  
the covered SEMS.

Argon plasma (APC) has been described as a useful 
tool for trimming the stent or making a hole[9-12]. Studies 
done on Wallstent, have recommended a power setting 
of  70-80 W and argon flow of  0.8 L/min. In this case, 
we used APC to make a side hole in the SEMS for PS 
insertion without complication. After the force angle 
of  PS insertion was changed, the distal end of  double 
pigtail stent was able to lock the distal end of  the SEMS 
and to prevent upward migration of  SEMS during PS 
placement.

In conclusion, we report a successful technique of  
stent-in-stent insertion through the side hole to change 
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Figure 1  Endoscopic retrograde cholangio­
pancreatography after re-admission. A: Distal 
migration of self-expandable metallic stent 
(SEMS); B: 8-cm-long partially covered SEMS 
replacement; C: Retrieving the stent  using a 
rat-toothed forceps after upward migration of 
SEMS.

A B C

A CB
Figure 2  Stent-in-stent through 
the side hole. A: Creating a 
side hole at the distal end of the 
self-expandable metallic stent 
with argon plasma coagulation 
trimming; B: Insertion of plastic 
stent through the side hole; C: After 
the successful procedure for the 
prevention of stent migration.
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an angle of  PS insertion for preventing upward covered 
SEMS migration in a patient with distal malignant bili-
ary obstruction. With this tangential stent insertion, the 
chance of  upward stent migration during deployment 
should be less.
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