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Pancreatic stents: 
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S SHERMAN, GA LEHMAN. Pancreatic stents: Why? When? Can J Gastro, 
enterol 1993;7(6):485,492. Placement of endoprosthesis in the biliary tree is 
a well-established therapeutic modality. Application of similar techniques to the 
pancreas are emerging. Pancreatic duct stents have been place<l to seal duct 
disruptions, bridge dominant strictures, drain pseudocysts, treat symptomatic 
minor and/or major sphincter stenos is, bypass obstructing pancreatic duct stones, 
prevent procedure,induced pancreatitis and serve as a guide for sphincterotomy. 
In this review, the authors will analyze the current indications and complications 
a.,.,ociated with pancreatic duct Stent therapy. Selection of appropriate candi, 
dates appears important for optimal results of therapy. However, definite recom
mendations are difficult to make because there are few controlled studies, 
follow,up in most series is brief and there are no comparison studies of endoscopic 
versus surgical therapy. At present, conservatism is the appropriate general rule 
in these therapeutic endeavours. 
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Endoprothese pancreatique: Pourquoi? Comment? 

RESUME: La pose d'une cndoprorhese dans l'arbre biliaire est une modalite 
therapeutique reconnue. L'application de techniques similaires au niveau du 
pancreas se repand. Des endoprotheses au niveau du canal pancreatique om ere 
installees pour colmater des breches, pour etablir des ponts entre Jes retrecisse
ments majeurs, drainer des pseudokystes, traiter des stenoses sympromatiques 
mineures et/ou majeures, contourner des calculs obstruant le canal pancrcatique, 
prevenir la pancrearite pouvant re~ulter d'une intervention et servir de guide pour 
la sphinctcrotomie. Dans ce bilan, les aureurs analyseront les indications ac
ruelles et les complications associees au traitement par endoprothese au niveau 
du pancreas. La selection des candidats semble importante pour l'obrenrion de 
resultats optimum. II est cependant difficile de formuler des recommandations 
precises, puisque les erudcs conrrolees sont peu nombreuses, clans la plupart des 
series, le suivi est bref ct aucune etude comparative n'a encore portc sur le 
traitement endoscopique versus chirurgical. A l'heure actuelle, la regle generate 
favorise uncertain conscrvatismc en matiere d'approches therapeutiques. 
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ENDOSCOPIC PLACEMENT OF POLY

ethylene scents is a well,established 
therapy for t reating various benign and 
malignant bil iary tract diseases. Al
though still in infancy, application of 
similar techniques in the pancreas are 
emerging. Pancreatic duct stents have 
been placed to seal duct disruptions, 
bridge dominant strictures, drain p,euclo
cysts, treat symptomatic minor ( ie, pan
creas divisum) and/or major (ie, sphincter 
of Oddi dysfunction) sphincter stenosis, 
bypass obstructing stones, prevent proce
dure- induced pancreatitis and to serve 
as a guide for sphincterotomy (I) (T a
ble 1 ). In th is review, we analyze the 
current indications and complications as
sociated with pancreatic duct Stent ther
apy. Data in this area are often difficult to 
interpret because of the heterogenous 
populations with one or more pathologi
cal processes being treated (eg, pancre
atic duct stones, strictures, pseudocysts) 
and because of the mult iple therapies be
ing performed in a given patient (cg, 
stricture dilation, stone extraction, bile 
duct and/or pancreatic duct sphinctero
romy ). Currently, conservatism is the ap
propriate general rule in these therapeu
tic endeavours. As with many newly 
evolving developments in medicine, 
controlled trials and firm data are limited. 

BRIDGE DOMINANT 
STRICTURES 

Benign strictures of the main pan
creatic duct may be a complication of 
previously embedded stones or a conse-
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TABLE 1 
Potential uses for pancreatic stents 

Ductal strictures 
Benign 
Malignant 

Unextractable pancreatic ductal stones 
Pancreatic pseudocysts and duct 

disruptions 
Transpaplllary 

Transmurai (duodenal/gastric) 
Papillary stenosis 

Minor (pancreas divisum) 
Major 

Prevention of procedure-induced 
pancreatltis 

Guide for sphincterotomy 
Biliary 
Pancreatic 

quence of acute inflammatory changes 
around the main pancreatic duct (2). In 
Cremer's large referral population, only 
IO% of the patients presented with a 
stricture without associated calcified 
pancreatic stones (2). Pancreatic duct 
strictures can be treated by stent ther
apy. Endoscopic therapy (and surgical 
therapy) aims to alleviate the obstruc
tion to exocrine juice outflow. If stems 
larger than 7 French are to be used, 
patients often require both pancreatic 
and bile duct sphincterotomies fol
lowed by stricture dilation. Pancreatic 
duct stones should be removed, if possi
ble. Probably the best candidates for 
scenting are those patients with a distal 
stricture (in the pancreatic head) and 
upstream dilation (type IV pancreatitis). 

Results of pancreatic duct stent 
placement (usually with ancillary pro
cedures) are shown in Table 2 (2-6). 
Successful stent placement was 
achieved in 73 to 100% of patients. 
Fifty-four per cent of patients reported 
benefit from therapy with eight- to 37-
month follow-up. Methods used to 
quantitate the degree of improvement 
are often poorly defined. Partial symp
tom improvement after scenting indi
cates that intraductal hypertension was 
an etiological factor. Continued symp
tom relief after stem removal indicates 
adequate dilation of the narrowing. 
Differentiation of these two types of 
improvement is, unfortunately, not 
clarified in some reports. 
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In the largest reported series (2), 75 
(of 76 attempted) patients with severe 
chronic pancreatitis (primarily alco
hol-related), distal pancreatic duct 
stricture and upstream dilation under
went scenting of the main pancreatic 
duct through the major papilla (n=54) 
or minor papilla ( n = 21) ( to dilate the 
narrowing and to decompress the up
stream duct) using a 10 French stent. 
All patients had undergone a biliary 
and pancreatic sphincterotomy, stric
ture dilation and extracorporeal shock
wave lithotripsy (ESWL) (most pa
tients) to fragment pancreatic duct 
stones. Stent placement was achieved 
in 98.7%. Scents were clinically 
thought to remain patent for a mean of 
12 months (range two to 38), ie, pa
tients developed recurrent pain at that 
time. A dramatic decrease or complete 
relief of pain was initially observed in 
94% of the patients and was associated 
with a decrease in the main pancreatic 
duct diameter. Disappearance of the 
stricture was observed in only seven of 
64 nonoperated patients after 13 
months (range two to 30) of scent ther
apy. Eleven patients underwent pan
creaticojejunostomy after confirmation 
of pain reduction with main pancreatic 
duct decompression. The remainder re
quired (long term) repeated stent 
changes. Early complications were re
lated to the pancreatic and/or biliary 
sphincterotomy. 'Pancreatic juice in
fection', due to scent clogging, devel
oped in eight patients, and three had 
their stent migrate inwardly. Fifty-five 
per cent of nonoperated patients re
mained symptom-free at a mean follow
up of three years (2, 7). Stent therapy 
was believed by the authors to be an 
acceptable medium term treatment of 
pain associated with a main pancreatic 
duct stricture. Unfortunately, because 
the stricture persisted in the majority, 
compliance with long term use of such 
scents, ie, multiple stent changes being 
required, would be difficult. As a result, 
the expandable scents (18 French di
ameter, 23 mm long) have been tried in 
29 patients (7). Early follow-up to six 
months was encouraging and stent 
clogging was not seen. 

There is limited information regard
ing therapy of malignant pancreatic 

duct srrictures for pain control (8). As 
with stent therapy of benign strictures, 
bypassing the malignant obstruction 
may reduce the intraductal pressure 
and result in pain relief. However, be
cause the pancreatic duct is usually dis
rupte<l in pancreatic cancer patients, it 
is often difficult to pass a guidewire 
through the stricture for purposes of 
stent placement. 

PANCREATIC DUCTAL STONES 
There is debate as to whether pan

creatic calculi aggravate the clinical 
course of chronic pancreatitis (mani
fested as increased abdominal pain 
and/or recurrent attacks of acute pan
creatitis) or are just the inevitable se
quelae of ongoing gland destruction. Ir 
has been postulated that increased in
traductal pressure proximal (upstream) 
to an obstructe<l focus within the pan
creatic duct is one of the potential 
mechanisms responsible for attacks of 
acute pancreatitis or exacerbations of 
chronic abdominal pain in patients 
with chronic pancreatitis with or with
out stones (6,9). Reports indicating 
that endoscopic ( with or without ESWL) 
or surgical removal of pancreatic calculi 
results in improvement in symptoms sup
port this notion (5,10-16). 

No study reported co date specifi
cally addresses the use of pancreatic 
scents to bypass obstructing stones. 
However, in several series, scents were 
used for this indication with associare<l 
pain improvement (5,16). We at
tempted to identify those patients with 
predominantly main pancreatic duct 
stones most amenable to endoscopic re
moval and to determine the effects on 
the patient's clinical course with such 
removal (16). Thirty-two patients with 
ductographic evidence of chronic pan
creatitis and pancreatic duct stones un
derwent attempted endoscopic re
moval using various techniques, 
including bile duct and/or pancreatic 
duct sphincterotomy, stricture dilation, 
pancreatic duct scenting, scone basket
ing, balloon extraction and/or flushing. 
Of these patients, 71.9% had complete 
or partial stone removal and 6 7. 7% im
proved after endoscopic therapy. 
Symptomatic improvement was most 
evident in the group of patients with 
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TABLE 2 
Results of pancreatic duct stenting for dominant strictures 

Number of patients Technical Mean F/U Number of 
Author, Y:ear attemeted success (months) eatients lmeroved Major comellcation Death 
Hulbregtse. 1988 11 8 (73%) 20 7 2 (unknown) 0 

McCarthy. 1988 5 5 (100%) 14 4 2 (unknown) 0 

Kozarek. 1989 NA 3 (100%) 8 3 0 0 

Grimm. 1989 63 55 (87%) 19 31· 20 (unknown) 

Cremer. 1991 76 75 (99%) 37 41t 12 

Total 155 143 (92.3%) 86 (53.5%)t 36 (23.2%)t 1% 

F/U Follow-up: NA Not ova/Jobie; "Estimate; t Includes beneflclol effects of stone extraction with or without 1/thotr/psy In 68 patients 

chronic relapsing pancreatitis ( versus 
those presenting with chronic continu
ous pain alone, 83.3% versus 46.2%). 
Factors favouring stone removal in
cluded: three or less scones; stones con
fined to the head and the body of the 
pancreas; absence of a downstream 
stricture; stone diameter IO mm or less; 
and absence of impacted stones. The 
only complication from therapy was 
mild pancreatitis in 8.2%. These data 
suggest that removal of pancreatic duct 
stones may result in symptomatic im
provement. 

One would anticipate that bypassing 
pancreatic duct stones with a pancre
atic stem would also result in similar 
clinical benefit. However, because 
multiple stent changes are required, 
this is not a long tenn solution for the 
management of pancreatic duct stones. 
Certainly, short term stenting to bypass 
obstructing stones may be useful, as the 
stent may serve to crush the stone me
chanically, facilitating extraction on a 
subsequent endoscopic procedure. 
Overall, the endoscopist is encouraged 
to remove pancreatic stones in sympto
matic patients when they arc located in 
the main pancreatic duct and are thus 
readily accessible. ESWL can be used to 
facilitate fragmentation and stone re
moval when endoscopic therapy alone 
fails. In the shore term, pancreatic duct 
stenting can be used to bypass obstruct
ing stones, either as a diagnostic trial 
for pain improvement or to facilitate 
stone crushing and subsequent re
moval. 

PANCREATIC PSEUDOCYST 
AND FISTULA 

Pancreatic pseudocysts arc defined 
as encapsulated collections (without an 
epithelial lining) of pancreatic juice, 

TABLE 3 
Endoscopic treatment of pancreatic pseudocysts· 

Trans-
Author, Y:ear n QaQillary ECG ECD Morbid' Mortality 
Kozarek. 1985 4 3 of 3 l of 1 2 1 

Hulbregtse, 1988 7 5of6 1 of 1 0 

Grimm, 1989 16 Sot 7 1 of 1 8 of 8 5 1 

Cremer, 1989 33 11 of 11 21 of 22 3 0 

Sahel. 1991 37 1 of 3 31 of 34 5 1 

Kozarek, 1991 18 12 of 14 5 0 

Total 115 22 of27 (81%) 16of 18(89%) 62of66(94%) 19% 2.7% 

'Numbers refer to the frequency of technical success (number successful of number attempted): 
ECO Endoscopic cystoduodenostomy: ECG Endoscopic cystogostrostomy 

either pure and/or containing necrotic 
debris and/or blood, which are situateJ 
either outside or within the limits of 
the pancreas from which they arise 
(17). Conventional therapy for symp
tomatic pancreatic pseudocysts has 
been primarily surgical. More recently, 
percutaneous and endoscopic tech
niques have been employed. 

Two endoscopic approaches can be 
applied, depending on whether the cyst 
communicates with the pancreatic 
duct (5,6,17-20) (Table 3). Cysts com
municating with the ductal system anJ 
located in the head and/or body of the 
pancreas can be drained by a trans
papillary approach (6,20). The proxi
mal tip of the endoprosthesis has 
generally been placed into the cystic 
caviry ( 17). A pancreatic duct sphinc
terotomy may be required. As with all 
indications for pancreatic scenting, the 
size, length and shape of the endopros
thesis should be adapted to the ana
tomy and diameter of the duct. Kozarek 
and colleagues (20) employed trans
papillary pancreatic duct drains or 
stents in 18 patients with pancreatic 
duct disruption which were associated 
with peripancreatic fluid collections in 
14. Eight nasopancreatic drains and 19 

pancreatic duct scents were placed. The 
drains were placed into large fluid col
lections for a mean of five days and 
were often exchanged for stems. Pan
creatic duct stents were used for smaller 
fluid collections, usually to bridge die 
ductal disruption (median time: six 
weeks, range: one to 18 months). Six
teen of 18 patients had resolution of the 
disrupted pancreatic duct. The peri
pancreatic fluid collection resolved in 
12 of 14. Complications were limited to 
mild exacerbations of pancreatitis in 
four (two associated with stent occlu
sion) and recurrent duct disruption and 
pseudocyst formation in one. Stent-in
duced ductal changes developed in 
nine patients. At a median follow-up of 
16 months, seven patients (39%) re
quired elective surgery for ongoing pain 
( n=4) or residual/recurrent fluid collec
tions (n=3). 

Noncommunicating pseudocysts 
can be treated by direct cystoentero
stomy via the stomach (endoscopic 
cystogastrostomy [ECG)) or duodenum 
( endoscopic cystoduodenostomy 
[ECO)). The aim of therapy is to create 
a communication between the cystic 
cavity and the gastric or duodenal lu
men. Two prerequisites should be fut-
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filled l>efore attempting this treatment: 
bulging due to the cyst should be obvi
ous during upper endoscopy; and the 
distance between the cyst and the lu
men should not exceed 1 cm ( 17). This 
distance can usually be assessed by 
computed tomography, ultrasound or 
endosonography; however, when the 
compression is visible, the cyst-to-lu
men distance is usually less than 1 cm. 
The cyst wall should be mature and 
unilocular. A needle knife is used to 
bore a hole into the cyst cavity. Be
cause cyst fluid can rapidly escape and 
obscure the view, access should be 
quickly restored. A cystoenterotome 
which allows the endoscopist to main
tain access to the cyst cavity after cut
ting is now commercially available 
(21 ). Puncture should be performed 
perpendicular to the cyst; thus a duo
denoscope is usually used. One or more 
scents or nasocystic tubes are then left 
in place for a few weeks until the cyst 
cavity has disappeared. 

ln a series of 33 chronic pancreatitis 
patients with symptomatic pseudocysts, 
ECO was perfonned in 22 with periduo
denal cysts and ECG in 11 with retro
gastric cysts ( 19). ECO was successfully 
performed in 21 (95.4%). On immedi
ate follow-up, no residual cyst was evi
dent. Pain disappeared in 95.2% and 
relief of cholestasis and duodenal 
stenosis was observed in 10 of 10. No 
significant complications occurred af
ter successful ECO. Peritonitis devel
oped in one patient after a failed 
procedure. At a mean follow-up of 31 
months (range three to 84), recurrent 
pseudocysts developed in 9%. ECO was 
a definitive treatment m 86.4% (19 of 
22). ECG was successfully performed 
with associated pain relief in all 11 pa
tients. Two complications occurred: 
hemorrhage and pseudocyst infection. 
One patient had incomplete regression 
of the pseudocyst and required percu
taneous drainage. Two patients had re
current pseudocysts at a mean time of 
18.4 months (range three to 39). Thus, 
ECG was a definitive treatment in 
eight of 11 patients. Sahel and col
leagues (17) performed cystoenteros
tomy (primarily ECO) in 37 patients. 
Nearly all cysts were successfully 
drained. Ma1or complications consisted 
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of retroperitoneal perforation (n=3) 
and hemorrhage (n=2), one of which 
resulted in death when surgery was re
fused. Late follow-up (mean 37.2 
months) in 22 patients revealed excel
lent results in 19 (no cyst recurrence 
and disappearance of pain). 

These excellent results certainly 
support the use of cystoenterostomy in 
appropriate candidates. When com
pared with other endoscopic tech
niques, however, this procedure has a 
relatively high bleeding and perfora
tion rate. Nevertheless, the overall 
complication race probably compares 
favourably with surgical series. Coordi
nation with a surgeon is necessary 
when performing this procedure. 

PANCREAS DIVISUM 
Pancreas divisum, the most com

mon congenital variant of pancreatic 
ductal anatomy, occurs when the duc
tal systems of the dorsal and ventral 
pancreatic ducts fail to fuse during the 
second month of gestation. With non
union of the ducts, the major portion of 
the pancreatic exocrine juice drains 
into the duodenum via the dorsal duct 
and the minor papilla. It has been pro
posed that a relative obstruction to 
pancreatic exocrine juice flow through 
the minor papilla could result in pan
creatic pain and/or acute pancreatitis 
in a subpopulation of patients with 
pancreas divisum (22,23). Although 
several epidemiological studies dispute 
the relation of pancreas divisum and 
pancreatitis, two lines of evidence fa
vour this association. First, histological 
studies and pancreatograms have dem
onstrated signs of chronic pancreatitis 
isolated to the dorsal pancreas. Second, 
several reports have indicated that 
symptoms may be relieved by facilitat
ing dorsal duct decompression en
doscopically or surgically. 

Endoscopic attempts to decompress 
the dorsal duct in patients with sympto
matic pancreas divisum have been per
formed primarily by dilation, stent 
insertion and/or minor papilla sphinc
terotomy. McCarthy (4) placed 5 or 7 
French dorsal duct stents in 19 pan
creas dtvisurn patients presenting with 
recurrent pancreatitis or abdominal 
pain. Seventeen were improved at fol-

low-up (six months to three years). 
Stent therapy was complicated by pan
creatitis (10%), stent occlusion (21 %), 
stent migration out (8%) or into (4%) 
the pancreatic duct and dorsal duct 
changes of chronic pancreatitis ( 11 %). 
Satterfield and associates (24) reported 
improvement in acute recurrent pan
creatitis patients treated by dorsal duct 
dilation ± pancreatic scenting. No pa
tient with chronic pancreatitis benefit
ted from this therapy. Lans and 
colleagues (25) recently reported their 
results of a randomized controlled tnal 
of long term (12 months) scenting of 
the minor papilla in patients with re
current pancreatitts (n= 19). Follow-up 
continued for at least 12 months after 
scent removal. Scented patients had 
fewer hospitalizations and episodes of 
pancreatitis (P<0.05) and were more 
frequently judged to be improved (90% 
versus 11 % for controls, P<0.05). Al
though symptomatic improvement fol
lowing this therapy has been 
encouraging, multiple stent changes 
are generally required. Interestingly, 
these authors reported no stent-in
duced pancreatic ductal changes (see 
below) and postulated that their altera
tion of the stent length with Stent 
changes prevented this complication. 

A 'more permanent' enlargement of 
the minor papilla orifice is possible 
from sphincterotomy. Preliminary 
studies using minor papilla sphinctero
tomy for pancreas <livisum patients pre
senting with acute pancreatltls 
suggested that the majority improved 
(26,27). We attempted to evaluate the 
efficacy of minor papilla endoscopic 
sphincterotomy for pancreas divisum 
patients (n=52) presenting with dis
abling pancreatic type pain (n=24 ), 
idiopathic acute recurrent pancreatitis 
(n= 17) or chronic pancreatitis (n= 11) 
(28). Our technique is to place a short, 
5 to 7 French dorsal duct scent in the 
minor papilla and then perform a 3 to 
5 mm sphincterotomy over the scent 
using the scent as a guide for cutting 
and a bridge to prevent edema-induced 
closure of the cut. The scent is then 
removed in approximately two weeks. 
Although 76.5% of the acute recurrent 
pancreatitis group improved following 
therapy, only 26.1 % of the chronic 
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pain group (P=0.002) and 27.3% of the 
chronic pancreatitis group (P=0.01) 
benefitted. These discordant results in 
responsiveness to therapy for the acute 
recurrent pancreatitis group versus the 
chronic pancreatitis and chronic pain 
group were noted in several surgical se
ries evaluating dorsal duct decompres
sion (29,30). Pancreatitis complicating 
therapy occurred in 13.3%, but gener
ally was mild and managed conserva
tively. Stent-induced dorsal duct 
changes occurred in 50%. One elderly 
patient died from complications of a 
pancreatic abscess that developed after 
a failed attempt at minor papilla cannu
lation (and intent to place a scent). 

Results of the above series indicate 
that progress is being made in the man
agement of this difficult patient popu
lation. Selection of pancreas divisum 
patients for therapy remains a problem. 
Results of these studies suggest that pa
tients with acute recurrent pancreatitis 
are good candidates, whereas patients 
with chronic pancreatms and/or 
chronic pain alone do nor do as well. 
Further trials comparing medical, surgi
cal and endoscopic therapy are awaited. 
Moreover, the best endoscopic ap
proach to these patients ( ie, minor pa
pilla sphincterotomy versus long term 
scenting versus dilation) needs further 
evaluation. 

SPHINCTER OF ODDI 
DYSFUNCTION 

Endoscopic retrograde cholangio
pancreatography (ERCP) with sphinc
ter of Oddi manometry (SOM) may be 
helpful in defining the etiology of un
explained pancreatitis. SOM may re
veal an elevated basal sphincter pres
sure in 15 to 57% of such patients 
(31,32). Although an abnormal basal 
sphincter pressure may be confined to 
the pancreatic duct segment (particu
larly in patients with idiopathic pan
creatitis), relief of symptoms may 
follow standard endoscopic sphinctero
comy in 55 to 90% of patients (standard 
endoscopic sphincterotomy usually 
completely severs the common chan
nel sphincter and part of the sphincter 
choledochus, but leaves the pancreatic 
duct sphincter untouched) (33 ). 

Residual pancreatic duct sphincter 

hypertension may account for the lack 
of improvement following endoscopic 
sphincterotomy in some patients. Lim
ited data are available evaluating vari
ous endoscopic therapies for these pa
tients. Pancreatic duct scenting has 
been shown to be effective in only 47% 
of patients with short term follow-up 
(3,4). Such scenting is not a long term 
solution, but may identify candidates 
for pancreatic duct sphincter ablation. 
Unfortunately, the outcome from short 
term scenting may be difficult to inter
pret because scenting can produce some 
pain or pancreatitis. Moreover, small 
diameter (5 to 7 French) stems often 
occlude after just two to four weeks 
(34). Guelrud (35) evaluated the effi
cacy of hydrostatic balloon dilation ( 6 
mm diameter) in 17 idiopathic pan
creatitis patients who had pancreatic 
duct sphincter hypertension following 
standard endoscopic sphincterotomies. 
Sixty-nine per cent benefitted from 
this treatment at a mean follow-up of 
one year. A larger study with control 
patients and a longer term follow-up 
are necessary before balloon dilation 
can be advocated. Moreover, the com
plication rate of balloon dilation ap
pears unacceptably high. A limited 
number of pancreatic duct endoscopic 
sphincterotomies have been per
formed, but follow-up is too short for 
assessment of outcome (36). Currently, 
it appears that the best approach to a 
severely disabled patient with residual 
pancreatic duct sphincter hypertension 
is to perform a pancreatic duct septo
plasty. 

PREVENTION OF POST
PROCEDURE PANCREATITIS 

Postprocedure pancreatitis may oc
cur in as many as 10% of patients after 
difficult, traumatic or repeated cannu
lations or after multiple pancreatic duct 
injections (37). In part, this pancreati
tis may be due to edema and sphincter 
of Oddi spasm with restriction of pan
creatic juice flow. Thus, in theory, pan
creatic scenting may alleviate the ob
struction and reduce the risk of 
postprocedure pancreatitis. In a ran
domized, controlled study, 37 patients 
who were at high risk for development 
of post-ERCP pancreatitis were treated 
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either with placement of a nasopan
creatic catheter or with conventional 
therapy (38). There was a trend to
wards less frequent (55% for control 
subjects versus 3 7% for scented pa
tients) and less severe postprocedure 
pancreatitis in the scented group. 

Endoscopic sphincterotomy for 
sphincter of Oddi dysfunction (SOD) is 
associated with an overall complica
tion rate of 10.8%; pancreatitis occurs 
in 7.8% (39). The risk is considerable 
in the setting of small diameter com
mon bile ducts. It has been postulated 
that the hypertrophic or fibrotic 
sphincter in patients with SOD in
creases the risk of pancreatitis because 
extended periods of high intensity cur
rent may be required to sever the 
sphincter. The effect of prophylactic 
main pancreatic duct scenting on the 
incidence of endoscopic sphinctero
tomy-induced pancreatitis in 98 pa
tients with SOD and/or a small 
diameter common bile duct (less than 
6 mm) was recently completed (40). 
Short (2 to 2.5 cm) 5 to 7 French pan
creatic duct stents were placed at en
doscopic sphincterotomy and left in 
place for 10 to 14 days in 43 patients. 
The remaining 50 patients were treated 
conventionally. Stent placement failed 
in five patients. Postprocedure pan
creatitis occurred in 14% of the scented 
patients and in 18% treated without 
scents. The frequency of postsphinc
terotomy pancreatitis was greatest in 
patients with a small diameter common 
bile duct and/or pancreatic duct ( in the 
head of the pancreas), but was unal
tered by stenting. The results of these 
two trials suggest that prophylactic 
main pancreatic duct scenting does not 
reduce the incidence of post-procedure 
pancreatitis in high risk patients. 

GUIDE FOR 
SPHINCTER OTO MY 

Deep cannulation is required for 
standard endoscopic sphincterotomy. 
When this cannot be achieved, precut
ting may be required (41). In many of 
these patients, the pancreatic duct can 
be easily cannulated, allowing for pas
sage of a guidewire and placement of a 
short, 2 to 3 cm pancreatic stent. Nee
dle knife sphincterotomy can then be 
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performed using the stent as a guide. 
The general direction of cutting is ori
ented towards the 11 :00 to 12:00 posi
tion. The pancreatic stent serves as a 
guide to identify the pancreatic duct 
orifice and aids in directing the cut. 
Once the bile duct is entered, the 
sphincterotomy can be completed in 
standard fashion. lt remains uncertain 
whether leaving the scent in the pan
creatic duct for a week or two is neces
sary. 

Pancreatic sphincterotomy can be 
performed in a fashion similar tO precut 
biliary sphincterotomy. This technique 
may be considered in patients who 
have had a prior biliary sphincterotomy 
for SOD dysfunction, but have residual 
pancreatic sphincter hypertension 
documented by SOM. The best method 
to ablate the pancreatic sphincter, 
however, remains controversial. Tradi
tionally, surgical sphincteroplasty has 
been used in this setting. Alternatively, 
placement of a pancreatic stent and 
needle knife septotomy can be done. 
The cut is usually made in the 12:00 
position for approximately 5 mm. How
ever, the most appropriate length and 
depth of the cut is unknown. The use of 
pancreatic scents in these settings 
should be considered experimental and 
not recommended for general use. 

PANCREATIC STENT 
PLACEMENT TECHNIQUE 
The technique for placing a scent in 

the pancreatic duct is similar to the 
techniques used for inserting a biliary 
scent. A guidewire must be maneuvred 
upstream to the narrowing. Hydro
philic, flexible tipped wires are espe
cially helpful for bypassing strictures. 
Torqueable wires are occasionally nec
essary. The scene is then advanced over 
the guidewire using a pusher tube. 

Most pancreatic scents are just 
standard biliary scents with extra side 
holes at approximately l cm intervals 
to (hopefully) permit better side 
branch juice flow. Modifications of the 
standard double flanged polyethylene 
scents have been developed. Removal 
of the internal flange(s) may reduce the 
frequency of intraductal stem migra
tion (42). 

ln general, the size of the stent 
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should not exceed the size of the nor
mal downstream duct. Therefore, 5 to 7 
French scents are commonly used in 
small ducts, whereas 10 to 11.5 French 
scents can be used in patients with ad
vanced chronic pancreatitis and grossly 
dilated ducts. Most diagnostic trial or 
short term therapy scents are left in 
place for two to four weeks. In contrast, 
long term therapy stents have been left 
in place for three to 38 months. The 
need for stent exchange or removal de
pends on whether the disease being 
treated has resolved. 

COMPLICATIONS 
ASSOCIATED WITH 

PANCREATIC STENTS 
True complication rates are difficult 

to decipher due to the hecerogenous 
populattons created and the lack of a 
uniform definition of a complication 
and grading system of their severity 
(43). Complications related directly to 
stent therapy include scene occlusion, 
scent migration and scent-induced due
cal changes. The race of pancreatic 
stent occlusion appears to be similar to 
that for biliary scents (34). We found 
that 80% of pancreatic scents (primar
ily 5 to 7 French) were occluded within 
eight weeks of placement when care
fully evaluated by water flow methods. 
More than 80% of these early occlu
sions were totally silent, ie, not associ
ated with increased pain or clinical 
pancreatitis. In such circumstances, the 
scent is, perhaps, serving as a dilator or 
a wick. 

Stent migration may be upstream or 
downstream. Migration in either direc
tion may be heralded by return of pain 
or pancreatitis. Johanson and col
leagues ( 44) reported inward migration 
in 5.2% of patients and duodenal mi
gration in 7.5%. Although proximal 
scent migration into the duct is rela
tively uncommon, surgery may be re
quired tO retrieve the scent. 

A worrisome side effect of polyethy
lene pancreatic duct scenes are morpho
logical changes in the pancreatic duct, 
which occur in the majority of patients 
(45,46). Kozarek (45) recently reported 
rhe anatomical alterations of the pan
creatic duct induced by such scents. 
Thirty-four patients haJ 38 pancreatic 

ductal scents (5 to 7 French with addi
tional side holes) placed for disrupted 
pancreatic duct with pseudocyst 
(n= 11 ), hypertensive pancreatic duct 
sphincter after biliary sphincter abla
tion ( n = 11), pancreatic duct stricture 
(n==7) or recurrent pancreatitis in the 
setting of pancreas divisum (n=5). The 
stents were removed or exchanged at a 
mean time of four months (range two 
weeks to 24 months). Nine patients 
had occluded scents, six of whom had 
new ductal changes - diffuse duct dila
tion (n=4 ), new pseudocyst (n= I), en
largement and infection of an existing 
pseudocyst (n=l). With scent change 
or removal, five of the six ductal 
changes resolved, whereas one duct re
mained moderately dilated (at six 
months after scent removal). 

Changes characteristic of chronic 
pancreatitis developed in three pa
tients at anacomical sites contiguous 
with the scent. At follow-up (after Stent 
removal), the pancreatic duct normal
ized in one patient (at three months), 
improved in another (residual stricture 
and side branch ectasia at six months) 
and was mildly dilated in the third (at 
three months). Overall, 36% of all pa
tients (including 72% of patients who 
had normal initial pancreatograms) 
had subsequent ductal changes. 

A preliminary report confirms these 
stent-induced changes in previously 
normal pancreatic ducts (46). In that 
series, 36 patients were treated with 5 
to 7 French scenes, 3 to 12 mm long, for 
four to 22 months (exchanges at one- to 
nine-month intervals). Mild to marked 
pancreatic ductal changes were noted 
in 30 patients (83%) at stent removal. 
Of the 14 patients who underwent fol
low-up ERCP (six to 12 months after 
scent removal), 12 (86%) had normali
zation of their pancreatogram. Similar 
pancreatic scent-induced changes have 
been reportcc.l by others (4,47). 

Although therapeutic benefit has 
been reported for pancreatic scenting, 
these studies reveal that morphological 
changes of the pancreatic duct directly 
related to this therapy occur in the ma
jority of patients. Limited ob-ervations 
to date indicate a tendency of these 
ductal changes to improve with time 
following Stent change and/or removal 
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(45,46). In a recently abstracted, ran
domized study ( 48), the frequency of 
pancreatic Juctal changes induced by 
stenting (5 to 7 French stents placed for 
one year with scent changes every three 
to six months) and catheter dilation 
(every six months for one year) were 
compared in patients with acute recur
rent pancreatitis, and normal SOM and 
pancreacograms. Ductal changes devel
oped in 61 % of the scented group 
(n=26) and 11 % of the Jilated group 
(n=28). One year after completion of 
therapy, 23% of the stenteJ group haJ 
persistent duccal changes compared 
with 18% in the dilation group. 

le remains uncertain what the long 
term consequence~ of these scent-in
duced changes arc. Moreover, histo
logical data in humans have been 
limited co a few pancreatic head resec
tions where advanced fibrosis has been 
seen in previously scented areas ( 49). In 
patients with advanced chronic pan
creatitis, further stcnt-induceJ scar 
may be tnconsequenrial. In contrast, 
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