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MATERIAL AND METHODS

A retrospective analysis was performed of patients prospec-
tively included in a specific ERCP database. All patients under-
went ERCP for the purpose of CBD drainage. ERCPs were 
performed by two endoscopists (JGC and MVC) who had pre-
viously performed a total of 3,500 ERCP procedures. They also 
had experience in the placement of plastic pancreatic stents (3). 

A sphincterotome (CleverCut 3 V®, KD411M-0720, Olympus) 
with a 0.025’ GW (Visiglide®, Olympus) was used for cannu-
lation. The GW was handled by the endoscopist performing 
the ERCP. A small amount of contrast medium was injected 
during ERCP to confirm the GW position if the fluoroscopic 
images were unclear with regard to which duct had been 
cannulated (Fig. 1A). A pancreatic stent was then inserted 
(Fig. 1B) and repeat CBD cannulation attempts were made 
above the stent (Fig. 1C and D). A Fogarty balloon instead of 
a pushing catheter was used to push the stent over the GW. 
Furthermore, the Fogarty balloon was occasionally used to 
remove stones from the CBD.

Advanix® (Boston Scientific) 5-Fr, 4cm long plastic pancre-
atic stents were used. These stents have no internal flaps 
to facilitate spontaneous expulsion (Fig. 2A) and have two 
markers at both ends. The inner radiopaque marker is use-
ful to show via fluoroscopy the pancreatic axis during CBD 

cannulation attempts over the stent and also to assess 
whether the stent had been expelled in the control x-ray 
films (Fig. 2C and B). The external marker is used for endo-
scopic purposes only. A 4 cm length was chosen so that 
the stent could be placed below the pancreatic duct bend 
present at the junction between the head and neck of the 
pancreas. This angle is also known as a “genu”. A 5-Fr diam-
eter was adequate to achieve effective pancreatic drainage, 
thus aiding the prevention of post-ERCP pancreatitis (4).

A small pancreatic sphincterotomy was performed in 
patients older than 60 years of age in order to facilitate the 
reengagement of the papilla after pancreatic stent insertion 
by the sphincterotome (Fig. 3). When fluoroscopic images 
suggested that the GW had passed into the pancreas but 
had not properly followed the MPD, a small amount of con-
trast medium was injected and further attempts to advance 
the GW towards the pancreatic tail were made by gentle 
GW manipulation. When this failed after three attempts, the 
GW was withdrawn and subsequent attempts at direct CBD 
cannulation were made, or a precut was used.

All patients were sedated by an anesthesiologist. Patients 
had previously signed both the anesthesia and ERCP relat-
ed informed consent. During the endoscopic procedure, 
75 mg of intravenous diclofenac were administered to all 

Fig. 1. A. Unintentional guidewire passage into the 
pancreatic duct during biliary cannulation attempts 
in a patient with an inflammatory papillary stenosis. 
B. Pancreatic stent insertion. C. Common bile duct 
cannulation over the pancreatic stent. D. Cholangiography.

Fig. 2. A. A straight Advanix® (Boston Scientific) 4-cm, 
5-Fr pancreatic stent without inner flaps to facilitate 
spontaneous expulsion. The exterior marker is for 
endoscopic visualization, whereas the interior marker is 
radiopaque. B. Radiological stent visualization after ERCP. 
C. The pancreatic stent four months after insertion in a 
benign biliary stricture treated with a fully covered metal 
stent. The pancreatic stent was spontaneously expelled a 
few weeks later without any adverse effects.
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patients. Acute pancreatitis was defined as abdominal pain 
with a serum amylase increase of at least three times the 
upper normal limit (5). Quantitative variables are indicated 
as a mean, range and standard deviation. Qualitative vari-
ables are shown as percentages.

RESULTS

During a 24-month period from January 2015-December 
2016, 154 patients underwent an ERCP intended for CBD 
drainage. Patient characteristics are shown in table 1. Unin-
tentional GW cannulation of the pancreatic duct occurred in 
46 (29.8%) patients and a pancreatic stent was inserted (Fig. 
4). Following pancreatic stent insertion, CBD cannulation 
was accomplished in 95.6% (44/46) of subjects. Standard-
ized techniques for biliary drainage were carried out after 
CBD cannulation. These techniques were not hindered in 
any case by pancreatic stents.

Following GW insertion into the pancreas and before stent 
placement, a pancreatic sphincterotomy (Fig. 3) was per-

formed in 21 (45.6%) patients older than 60 years of age 
(mean age, 73.64; SD, 12.43; range, 61-93). The biliary con-
ditions in these patients were as follows: nine CBD stones, 
five inflammatory papillary strictures, four pancreatic head 
cancers, one biliary leak, one CBD stricture from chronic 
pancreatitis, and one Klatskin tumor. 

The space between the papillary orifice and the stent was 
inadequate in one case and a needle-knife papillotomy 
(NKP) over the stent had to be performed to allow CBD 
cannulation. The pancreatic stent was dislodged during CBD 
cannulation attempts in another case. CBD cannulation was 
eventually possible and the patient had an uneventful ERCP. 
Two CBD cannulation failures occurred in papillae that were 
found on a diverticulum edge, which greatly distorted the 
distal CBD portion. One of these patients had mild pan-
creatitis (1/46 or 2.17%). This was the only complication 
reported in the series of patients. Abdominal x-rays were 
obtained after two weeks for the first 22 patients. Stents still 
remained in eight patients (37%) and had to be removed 
via gastroscopy. An abdominal radiograph that was per-
formed for another reason showed a stent that remained 
four months after insertion (Fig. 2C) but no adverse events 
were observed.

DISCUSSION

CBD cannulation was accomplished in this study in 95.6% 
of cases following a pancreatic stent insertion during a first 
unintentional GW passage into the pancreatic duct. With 
this approach, only a single case of post-ERCP pancreatitis 
was reported. This figure represents a pancreatitis rate of 
2.17%, which is significantly lower than the 5.5% post-ERCP 
pancreatitis rate previously reported in our center (6). In 

Fig. 3. A. A pancreatic stent inserted without a previous 
pancreatic sphincterotomy. B. Pancreatic sphincterotomy 
performed before stent insertion to facilitate the 
placement of the sphincterotome between the papillary 
orifice and the stent for a CBD cannulation attempt.

Table 1. Patient characteristics. A pancreatic stent was 
inserted after an unintentional guidewire passage into 
the pancreatic duct 

Male/Female 25/21 (54%/46%)

Age 63.23 (SD 18.72), range 26-93

Common bile duct stones 22 (48%)

Inflammatory papillary stenosis 11 (24%)

Pancreatic cancer 4 (9%)

Sphincter of Oddi dysfunction 3 (7%)

Biliary stricture due to chronic 
pancreatitis

2 (4%)

Ampullary tumor 2 (4%)

Leaks 1 (2%)

Klatskin tumor 1 (2%)
Percentages are rounded.

Fig. 4. Outcome flowchart (CBD: common bile duct; GW: 
guidewire; MPD: main pancreatic duct; NKP: needle-knife 
papillotomy).

Pancreatic sphincterotomy  
21 (45.6%)  

Pancreatic stent insertion 46

Unintentional GW cannulation 
of MPD  53 (34.5%) 

GW direct cannulation 
of CBD 98 (63.6%) 

CBD cannulation above the 
pancreatic stent 95.6% (44/46) 

NKP 5 (3.2%)
CBD cannulation 
success:
98 + 44 + 5 = 147 
(95.4%)
Failure 7 (4.6%)

GW in side 
branches 

redirected to MPD 
6 (11.3%)

Initial GW correct 
cannulation of 

MPD 40 (75.5%)

CBD cannulation attempts 
in 154 patients
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addition, there were no complications derived from pancre-
atic stent insertion. Furthermore, stents were spontaneous-
ly expelled in most cases. Obviously, further studies are 
needed in order to compare the current approach of stent 
insertion in the pancreatic duct after primary CBD cannu-
lation failure with other strategies such as GW removal, a 
reattempt at direct CBD cannulation or the use of the double 
GW technique (7) among others. In fact, ERCP is consid-
ered as a difficult procedure after a GW has unintentionally 
passed into the pancreatic duct for a second time according 
to the European guidelines for the prophylaxis of post-ERCP 
pancreatitis. Therefore, a GW must be removed from the 
pancreatic duct after a first unintentional pancreatic can-
nulation and a second attempt at direct CBD cannulation 
may be performed (8).

Nakai et al. (2) described GW cannulation of the pancreatic 
duct as a risk factor for the development of acute post-ER-
CP pancreatitis. An incidence of pancreatitis of 16.9% was 
observed when the GW entered the pancreatic duct. This 
figure increased to 22.1% when a contrast medium was 
also injected. In this study, non-steroidal anti-inflammatory 
drugs (NSAID) were not used for pancreatitis prevention 
and only a few patients had a pancreatic stent. In view of the 
high rate of post-ERCP acute pancreatitis, the authors rec-
ommended the insertion of a pancreatic stent whenever an 
unintentional GW passage into the pancreatic duct occurs. 
A pancreatitis rate of 23% was observed in a study by Ito et 
al. (9) in the group of patients where the GW had entered 
the pancreatic duct but no stent was inserted, vs 2.9% in 
the group who received stents. Therefore, the authors rec-
ommend that stents be routinely inserted whenever GW 
passage into the pancreatic duct occurs during CBD cannu-
lation attempts. In the study by Ito et al. (9), a similar stent 
to that in our study was used (5-Fr, 4-cm stent), although 
the duodenal portion was not straight and had a pigtail 
outline. In our study, even though the stent was straight, 
the stents’ external flaps (Fig. 2A) prevented intrapancre-
atic migration. Other studies such as that of Coté et al. (10) 
have highlighted the role of pancreatic stents to facilitate 
CBD cannulation. The authors obtained a CBD cannulation 
rate of 93.4% after placing a pancreatic stent following an 
unintentional cannulation of the pancreas. In most cases 
(79%) CBD cannulation could be achieved over the stent 
and only a small percentage required a NKP to allow the tip 
of the sphincterotome to be inserted between the papillary 
orifice and the stent. In our study, fewer NKPs over the 
pancreatic stent were used as we tended to use pancreatic 
sphincterotomy, which widens the papillary orifice.

Having the same endoscopist perform ERCP and handle 
the GW may be another important factor for the successful 
outcomes of this study, i.e. a high rate of biliary cannu-
lation with a low pancreatitis incidence. The recent study 
by Buxbaum et al. (11), which had to be terminated early, 
compared the results obtained with a GW controlled either 
by the endoscopist or by an assistant. The pancreatitis rate 
was much higher when the GW was not handled by the 
endoscopist. Pancreatic stent cost is another important 
aspect that should be taken into account (12) even though a 
single pancreatic stent is probably one of the cheapest tools 
used in ERCP. The stent can be pushed over the GW with a 
specific introducing catheter with an extractor balloon (as 
used in our study) or with the sphincterotome itself. Both 
the sphincterotome and the GW may be used for repeated 

attempts in order to achieve CBD cannulation. However, 
from a different perspective, a pancreatic stent is one of the 
cheapest, most useful tools used in ERCP. It allows a high 
CBD cannulation rate whilst avoiding pancreatitis. Moffatt 
et al. (13) reported a rate of acute pancreatitis of 3% after 
removing retained pancreatic stents. Endoscopic proce-
dures were necessary as 71% of stents had internal flaps 
and, therefore, it was unlikely that spontaneous expulsion 
could occur. In addition, the stent length was over 4 cm. In 
our series, only 8/46 (17%) stents were initially extracted 
after remaining for more than two weeks. Subsequently, 
spontaneous expulsion tended to occur even though the 
stents had remained for more than 15 days. No adverse 
effects were observed (Fig. 2C).

We have being using intravenous diclofenac instead of 
indomethacin suppositories in our center for many years 
in order to prevent acute post-ERCP pancreatitis (14). The 
absence of severe pancreatitis in this study may be attribut-
ed to the combination of both of these protective measures, 
NSAIDs (15-17) and a pancreatic stent. As acute pancreati-
tis is the most frequent ERCP complication and NSAIDs 
and pancreatic stents have been shown to reduce pan-
creatitis rates without causing adverse events, we believe 
that NSAIDs and pancreatic stents can be used generally. 
Attempting pancreatic duct cannulation for the sole pur-
pose of stent insertion in order to prevent pancreatitis can 
be as risky as not placing a stent once the GW has entered 
the pancreatic duct. In addition, a pancreatic stent can aid 
the access to the CBD.

The current study has several limitations. It is a retro-
spective study with a small number of patients. Pancre-
atic sphincterotomy was performed in only one group of 
patients and NSAIDs were administered in all cases. More-
over, there was no control group.

In conclusion, the insertion of a plastic pancreatic stent fol-
lowing an unintentional GW passage into the MPD during 
CBD cannulation attempts assisted in the achievement of a 
95.6% rate of CBD cannulation. The stent used in this study 
was of 5 Fr in diameter, 4 cm in length and with no internal 
flaps. A single mild pancreatitis case (2.17%) was reported 
and stent insertion did not result in any adverse events. 
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