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Abstract 

Treatments via the minor papilla is effective where the deep cannulation via the major papilla is impossible in such cases as [1] the Wirsung’s 
duct is infl ammatory narrowed, bent or obstructed by impacted stones [2] pancreatic duct divisum (complete or incomplete) [3], maljunction of 
pancreatico-biliary union with stones [4], pancreatic stones in the Santorini’s duct. In [1,2] cases, the pancreatic juice fl ow via the major papilla 
decreases, while that of the minor papilla increases. Then the size of minor papilla and its orifi ce shows corresponding enlargement. This 
substitutional mechanism is an advantage when undertaking our new method. Since the pancreatic juice fl ow is maintained via the minor papilla 
in these cases, accurate and careful endoscopic skills are necessary to prevent pancreatitis due to the occlusion of the Santorini’s duct after this 
procedure. We have experienced 135 cases treated via minor papilla in these 27 years, so we would like to report about its safety and effi cacy.
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Introduction
Occasionally we experience some cases where the Wir-

sung’s duct is narrowed, bent and obstructed, so deep inser-
tion of the guide wire and the catheter via the major papilla is 
impossible. In such cases, the minor papilla is usually enlarged 
and its oriϐice is opened. These points are the advantages to 
accomplish our new treatments. We have experienced 135 
cases of pancreatic diseases treated via the minor papilla in 
these 27 years. We would like to report about its indications, 
methods, efϐicacy, safety, complications and prognoses. 

135 cases treated via minor papilla in our hospital

These 135 cases consisted of 72 alcoholic, 35 divisum, 10 
idiopathic, 5 IPMC, 3 hereditary pancreatitis, 3 pancreas can-
cer, 2 juvenile pancreatitis, 2 maljunction of pancreato-biliary 
union, 2 autoimmune pancreatitis, and 1 hyperparathyroid-
ism (Table 1) (Some patients have more than one ϐindings). 
The reasons for choosing this new methods are [1] inϐlam-
matory constriction, bending, or stone impaction in the Wir-
sung’s duct (87 cases) [2], divisum (complete 20, incomplete 
15 cases) [3], IPMC with widened opening of the minor papilla 
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(5 cases) [4] stones located in the Santorini duct (3 cases) [5], 
pancreatic cancer conϐined to the Wirsung’s duct (3 cases) 
and [6] maljunction of pancreatico-biliary union with stones 
(2 cases) (Table 2). These 135 cases consisted of 2.6% of ERCP 
series in this period [1-4].  

Method of treatment

We tried our new procedures under good informed consent 
that if necessary the minor papilla will be cut which has the 
same complication rate as that of major papilla. Recently we 
check the status of pancreas duct by MRCP before treatment. 
As a treatment technique, a combination of minor papilla 
sphincterotomy, endoscopic pancreatic duct balloon dilation 
(EPDBD), and stent placement (EPS) was used. -90 cases by 
guidewire cut method, 15 pre-cut method, 12 rendezvous pre-
cut method, 7 balloon method alone, 5 rendezvous method, 3 
free hand method 3 reverse balloon method. These therapies 
require a signiϐicant degree of technical expertise because the 
minor papilla is the main route of pancreatic juice ϐlow (Table 
1) [5-8]. Minor papilla is usually located in 2-3 cm oral side 
and slight anterior aspect to major papilla. It is difϐicult to 
see the front face of the minor papilla when the endoscope 
is in a stretch position but relatively easy to view it when a 
intermediate position between stretch and push (we call it 
“cobra type position”) (Figure 1).

A. Guide wire cut method: 90 cases (Figure 2)

After imaging the Santorini duct, insert the catheter 
together with the guide wire (jagwire 0.035, 0.025 inch. Boston 
Scientiϐic, radifocus guidewire 0.035inch. Terumo). 

Usually we use normal type catheter (RX ERCP cannula 
8.5.Fr tapered tip. 210cm Boston Scientiϐic). If the catheter is 
unstable during insertion into the oriϐice of the Santorini’s duct, 
inserting with the guide wire tip protruding slightly ahead of 
the tip of the catheter will make the insertion easier (guide wire 

little-protruded method) (Figure 3). Insert the papillotome 
along the guide wire and slowly incise the minor papilla within 
the range (2-3mm) of the oral protrusion, using the same 
setting as for EST of the major papilla. Next, insert the guide 
wire deeply and the dilation balloon (Boston Scientiϐic, Rapid 
dilation balloon) is advanced into the oriϐice of the minor and 
the dilation of the stricture is done. This is usually performed 
several times for several minutes at 4 to 6 atmospheres of 

Table 1: 135 cases treated via minor papilla in 27 years.

Table 2: 135 cases treated via minor papilla in 27 years.

Figure 1: Severe Case: calcifi ed chronic pancreatitis with pseudocyst.

Figure 2: Guidewire cut method.
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pressure. We apply analgesics if necessary while checking the 
level of pain. Compared to the major papilla incision, the width 
of incision that can be made in the minor papilla is smaller, so 
dilation with a balloon is usually necessary. If the procedure 
is performed without incision, the opening is occasionally 
insufϐicient and re-insertion of the catheter may be difϐicult 
at a later date, so making both incision and balloon dilation 
are usually necessary. Small stones, fragmented by ESWL, are 
removed by basket catheter and stone-extraction balloon. EPS 
is then placed with Zimmon, Geenen, or more recently, our 
original single pig tail type (Figure 4). 

Case 1: 29 year old female: Alcoholic chronic pancreatitis, 
pancreatic stones, pancreatic ascites, pleural effusion, and 
pseudocyst-abscess. The patient was hospitalized with 
abdominal pain, fever, and respiratory distress. Since the 
Wirsung’s duct was full of stones and obstructed, the minor 
papilla was incised using the guide wire cut method and 
the body of the narrowed pancreatic duct was dilated with 
a balloon, then ENPD was placed. Fungus was detected in 
the pancreatic juice culture. After draining, the ascites and 
abscess rapidly disappeared and the patient was discharged 
(Figure 5). 

Case 2: 53 year old female: A-L1 type congenital bile duct 
dilatation, pancreatic stones the patient was hospitalized 
with abdominal pain and we tried to extract stone fragments 
endoscopically after ESWL. The pancreatic duct of the head 
is linearly narrowed due to pancreatico-biliary maljunction, 
deep cannulation via the major was not possible. Therefore, 
the minor was excised using the guidewire cut method and 
balloon dilation, stones were extracted and EPS was placed 
successfully (Figure 6).

B. Rendezvous method: 5 cases

When the Wirsung’s duct is highly angled, the guide wire 
sometimes passes through the minor and reverses into the 
duodenal cavity. In such cases, the reversed guide wire can be 
grasped with a snare and pulled out through the endoscope. 
Then a catheter can be guided into the minor after which 
subsequent treatment is the same as above. 

C. Rendezvous pre-cut method: 12 cases (Figure 7)

This is our original, variant procedure of the modiϐied 
rendezvous method. The guidewire reversed from the minor 
into the duodenal cavity is the landmark to precut the minor. 
The minor is incised with a needle type sphyncterotome KD-
200Q-0721 Olympus) and the catheter can advance into the 
minor.

Case 3: 56-year old male: The guide wire, inserted through 
major papilla, came out into duodenum via minor papilla. 
Along this guide wire, minor papilla was cut by needle type 

Figure 3: Routine technique-slightly protruded guidewire method (+ precut).

Figure 4: Single pig tail type-long EPS.

Figure 5: Severe case-pseudocyst(+).

Figure 6: Congenital bile duct dilatation-stone removal via minor papilla.
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papillotome, and the catheter was inserted into the minor 
papilla, then EPS was placed. 

D. Precut method: 15 cases

Another method that can be used when the minor is very 
small, a pinpoint precut of the minor is performed and then by 
the guide wire-cut method, EPS is placed. 

Case 4: 63-year old male: Idiopathic chronic pancreatitis, 
pacreatic stones. Deep cannulation was impossible due to 
marked narrowing of the Wirsung’s duct. Minor was too small 
to insert the guidewire, so pinpoint pre-cut of minor was 
performed, then deep cannulation was done and stones were 
removed after balloon dilation (Figure 8).

E. Balloon dilation alone method: 7 cases (Figure 9)

When the guide wire was inserted into minor papilla 
easily, its balloon dilation was done without cutting and EPS 
was placed.

F. Free hand cut method: 3 cases (Figure 10)

In any of the above methods, when the catheter cannot be 
inserted into the minor papilla, an incision can be carefully 
made in the medial direction of the minor papilla with a pre-
cut needle after which the guide wire-cut method is used. 
In ϐigure 10, a remarkably swollen minor papilla is being 
carefully cut from down to up and stones removed.

G. Reverse balloon method: 3 cases 

In incomplete divisum cases, the guide wire, inserted 
into major papilla, come out via Wirsung’s duct, connecting 
branch, Santorini’s duct and minor papilla into duodenum. 
Minor papilla was dilated by 4mm dilation balloon, then EPS 
could be placed into dorsal duct. 

Case 5: 13-year old female: Incomplete divisum. 
She entered into our hospital complaining of reccurent 
epigastralgia. The oriϐice of the minor papilla was dilated by 
this method, then EPS was placed deeply via minor papilla 
(Figures 11,12).

Results of the treatment via minor papailla

In these 27 years, we have treated 135 cases via minor 
papilla endoscopically -102 male and 33 female. Age 12 y/o 
(juvenile pancreatitis) to 95 y/o (complete divisum): mean 
age 52 y/o. Table 2 shows our indications, and table 1 shows 
our treatment methods. Balloon dilation, rendezvous pre-
cut reverse balloon, and freehand method are our original 
procedures. We were successful in stone removal and 
stenting in 131 cases (131/135=97%). Symptomatic cases 
before therapy are 132 (133/135=97.8%) with pain free in 
130 cases after therapy. 4 unsuccessful cases consisted of [1] 
small minor papilla, [2] duodenal narrowing, [3] very narrow 
Santorini’s duct and [4] stones in Santorini’s duct. 

Pancreatic stone treatment: Pancreatic stone cases 
treated by this method consisted of 97 male and 4 female. 
Stone free is 89 cases (88%). 665 pancreatic stone were 
treated medically (endoscopy and/or ESWL) in our hospital 
these 27 years with stone-free rate 75.2%, pain-free rate 
97.1%, and a stone recurrence rate 5.0%. The pain-free rate is 
relatively high, but the stone-free rete is somewhat low (Table 
3) [9,10]. So, as a method to raise this stone-free rate, we 
started our new treatment via the minor. Its stone-free rate 
was 98%, and the pain- free rate 100% in our series. Our new 
methods contributed to raise the stone removal rate.

Divisum treatment: We experienced 32 divisum cases 
consisited of complete type 22 (stone (+) 22) and incomplete 
type 10 (stone (+) 8). We treated 24 cases endoscopically via 
minor papilla, and achieved complete stone free and pain free 
in 22 cases (Figures 13,14). 

Severe pancreatitis treatment: 35 severe cases compli-
cated with pseudocyst, abscess, pancreatic pleural effusion 
and ascites, which were unable to be treated via major papilla 
were managed successfuly via minor papilla. This method 
contributed greatly in treating severe pancreatitis treatment 
(Figure 5).

Course after this treatment: EPS was placed in 128 cases 

Figure 7: Guidewire came back into duodenum and pre-cutting of the minor was 
done, then catheter was inserted into S-duct.

Figure 8: Balloon dilation, complete divisum.
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occurred, EPS was withdrawn immediately and EPS was re-
placed. 52 cases out of 87 cases (52/87=60%), were followed 
up, for 5 months to 27 years, had EPS-replacement many 
times and still now EPS(+). We have experienced 3 cases of 
EPS migration in early period, but after using pig tail type EPS, 
the migration of EPS doesn’t occur (Figure 4). After treatment 
via minor papilla, 4 cases had operations-2 pseudocyst case 
by pancreatic tail resection, 1 which had marked narrowing 
in the Santorini’s duct by pancreato-duodenal resection. 6 
pancreatic and 2 lung cancer occurred and death cases were 3 
pancreatic, 1 lung cancer and 6 others (Table  4). Stenosis of the 
minor papilla after EPS removal occurred in 3 cases in 1 case 
EPS was re-placed by precutting and balloon dilation method 
(Figure 15), 2 cases had no therapy without symptoms.

Discussion
Minor papilla is generally located approximately 2-3cm 

cephalad and slightly anterior to the major papilla in anterior 
wall of duodenum. Its size is usually very small and oriϐice is 
obscured, so the endoscopic treatment via the minor papilla 
is usually difϐicult [11,12]. There were few reports about the 
treatment via the minor papilla, and also few reports about 
the standard techniques and its indications. 

In divisum cases, which is the most common anatomical 
anomaly, the minor papilla is swollen and bulging, so it is good 
indication of this treatment. Endoscopic sphincterotomy of the 
minor papilla in divisum cases was ϐirst reported by Cotton 
in 1978. Since then, many useful results have been reported. 
Its aim is the diagnosis of divisum and decompression of the 
dorsal duct by EPS insertion into the Santorini’s duct [13-
23]. In 1999, Renzulli ϐirst reported about stone removal via 
minor papilla in divisum cases [24]. 

About the non- divisum cases, there are also few studies 
concerning via-minor- papilla interventions in the literature. 
In 1986, Kinukawa reported 3 cases of chronic pancreatitis 
treated via minor papilla by needle type papillotome. Their 
indication was 1 divisum, 2 severe chronic pancreatitis, 3 

Figure 10: Free hand cut method: Wirsung’s duct was infl ammatorily obstructed and 
minor was swollen after ESWL. Minor was cut by needle knife.

Figure 11: Reverse balloon method 13 y/o f. incomplete divisum.

at the ϐirst treatment. 4 months and 14 months later, EPS 
was removed and if stenotic portion of the duct still existed, 
EPS was re-placed. As with the placement of EPS in the major 
papilla, long-term placement in Santorini’s duct has a high 
risk of obstructive dorsal pancreatitis. When abdominal pain 

Figure 9: Pinpoint pre-cut, w-duct obstruction.

Figure 12: Reverse balloon method: incomplete divisum.
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relapsing alcoholic chronic pancreatitis [25]. After these 
reports, the usefulness of the via-minor-papilla treatment 
in such cases as swollen and bulging minor papilla due to 
Wirsung’s duct obstruction, or Wirsung’s duct shows much 
bent shape (loop or Z type) without divisum are reported 
[26-28]. Ghattas, Maguchi and Sherman reported about the 
usefulness of the rendezvous technique [29-31]. Song reported 
the usefulness of the endoscopic treatment via minor papilla 
in 10 cases without divisum (distortion 5, stone impaction 5 
with stricture of the main pancreatic duct). Their preferred 
choice was rendezvous method [32]. Wilcox reported that 
after insertion of guidewire into Santorini’s duct via minor 
papilla,they cut the oriϐice by needle type papillotome [33]. 
Lehman reported that after EPS pl acement, they cut minor 
papilla by needle type papillotome [18]. Kikuyama reported 
12 cases treated via minor papilla (3 guide wire method, 8 
cutting by needle knife method, 1 rendezvous method) [34]. 

In our hospital, a combination of guide wire cut method, 
rendezvous method, rendezvous pre-cut method, pre-cu t 
method, balloon dilation method, free hand method, reverse 
balloon method were performed in 35 cases of divisum 

Figure 13: Incomplete divisum with stones.

Figure 14: Incomplete divisum with stones.

Table 4: Outcomes of this treatment.

Figure 15: 67 y/o m.divisum EPST of scarred minor papilla by needle knife and 
balloon dilation.

Table 3: 716 cases of pancreatolithiasis in 27 years.
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and 100 cases of other diseases. Balloon dilation method, 
rendezvous pre-cut method, free hand method, reverse 
balloon method are our original procedures. These therapies 
require a signiϐicant degree of technical expertise.

There are several reports about the safety and complica-
tion of this procedure. Kinukawa says that because the duo-
denal wall and pancreatic parenchyma are in contact at a 
certain width around which there is little pancreatic tissue of 
this procedure. Compared to a major papilla incision, there is 
little bleeding or postoperative inϐlammation when incising 
the minor papilla in our experience. Kinukawa says that be-
cause around the minor papilla, the duodenal wall and pan-
creatic parenchyma are in contact at a certain width around 
which there is little pancreatic tissue and no contamination 
with bile at the procedures, EPST of minor is safer than that of 
major papilla [25]. On the other hand, it is also said that pan-
creatic parenchyma exists in duodenal wall around the minor 
papilla, so EPST of minor should be performed carefully. Some 
authors report that the minor papilla has no arterial branch, 
so much bleeding after minor papilla EPST is rare [34]. Early 
complications of this procedure were mainly pancreatitis. 
About the occurrence of pancreatitis, Lehman reported 1.5% 
with 1 death by pancreatic abscess in cannulation failure [18], 
Coleman 35.2% [20], Sherman 18.8% [31], Kozarek 10.3% 
[35] and Cohen 13% [22,23]. Watkins reported that pancre-
atitis rate is 13.2%, and bleeding 1%, perforation 0.2% [36]. 
Their complication rate was relatively high in the literature. 
Compared to a major papilla incision, there is little bleeding or 
postoperative inϐlammation when incising the minor papilla 
in our experience.  

Inui reported the usefulness of the via-minor-papilla treat-
ment in divisum and pancreatic stone where the Wirsung’s 
duct is obstructed. And they recommended that these treat-
ments should be done in selected institutions with appropri-
ate expertise [37]. 

In this article, we clariϐied the indication of this treatment 
and standard techniques. Our 135 cases, the largest number 
in the literature, were treated by these 7 methods above. By 
combinations of these standard techniques, our success rate 
was high- 97% (131/135) compared to other reports. We ex-
perienced only 1 case of prolonged pancreatitis after ERP of 
which Wirsung’s duct was Z type. In other cases, no severe 
pancreatitis occurred. When these procedures are achieved 
completely, the pancreatitis after these procedures are rare, 
so the treatment via minor papilla is safe and very useful. 

Conclusion
Endoscopic treatments of pancreatic diseases via the mi-

nor duodenal papilla are safe and very useful in [1] inϐlam-
matory constriction, bending, or stone impaction in the Wir-
sung’s duct [2], divisum (complete, incomplete) [3], IPMC with 
widened opening of the minor papilla [4], stones located in 
the Santorini’s duct [5], pancreatic cancer conϐined to the Wir-

sung’s duct and [6] maljunction of pancreatico-biliary union 
with stones. This endoscopic skill is important as therapeutic 
techniques in the pancreatic diseases.
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