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Abstract
AIM: To retrospectively investigate the effect and safety 
of various new type precut sphincterotomy techniques 
(VNTPST) in endoscopic retrograde cholangiopancreato-
graphy (ERCP) due to difficult biliary duct cannulation 
(DBC).

METHODS: A plough-like pull-type sphincterotome 
(PLPTS) or improved short nose sphincterotome or 
improved needle knife was applied. VNTPST was carried 
out in 30 of 280 patients, whose biliary tract could not 
be exposed well or deep cannulation was difficult to 
perform during ERCP with traditional methods. Patients 
were followed up for short-term complications and the 
therapeutic effect of VNTPS was observed and compared 
with that of traditional endoscopic sphincterotomy (EST).

RESULTS: A total 280 patients underwent ERCP, of 
which 3 failed in operation because of pathological 
features in stomch or duodenum, 247 successfully 
underwent traditional ERCP (89.1%, 247/277), 30 failed 
(10.8%, 30/277). VNTPS technique succeeded in 24 
(80%, 24/30) of 30 cases. The successful rate of deep 
biliary duct cannulation increased 8.6% (24/277), the 
total cannulation successful rate following precut was 
97.7%. There was a significant difference between the 
two groups (97.7% vs  89.1%, χ2 = 17.1, P  < 0.01). 
The incidence of complications was 9.3% (26/277) for 
traditional ERCP group and 13.3% (4/30) for VNTPS 
technique group. Guideline tip was broken in pancreatic 
duct (KPDGP) of one pat ient, and there was no 
pancreatitis, slight or moderate bleeding postoperatively 
occurred in 2 patients, 1 patient had bleeding during 
operation (PDWN). There were no differences between 
VNTPS technique group and traditional ERCP (TRERCP) 

group (13.3% vs  9.3%, χ2 = 0.478, P  > 0.05).

CONCLUSION: VNTPS procedure and Deng’s precut 
are highly effective methods to get biliary access during 
ERCP with DBC. With skillful techniques, it can increase 
the successful rate for deep cannulation of biliary duct 
and decrease complications. VNTPS technique, especially 
Deng’s precut is as effective and safe as EST. This 
technique can be well performed in hospitals without 
particular equipments.

© 2007 WJG. All rights reserved.
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INTRODUCTION
McCune reported ERCP in 1968 for the first time[1]. In 
China, ERCP was imported by Peking Union Hospital in 
1974. Dr. Ming-Zhang Chen initially reported endoscopic 
sphincterotomy (EST), but it has a lower successful rate. 
With the advances in surgical techniques and equipments, 
the successful rate for ERCP was 96.1% in 1990s in China[2], 
which is similar to the international reports[3,4]. Due to vari-
ous factors, catheter cannot always be inserted into the bile 
duct successfully, leading to failure in TERCP.

Precut was initially reported by Siegel[5], the success-
ful rate for ERCP can go up with the success of  precut. 
It was reported that the successful rate for precut is 
77%-91%[6,7]. The application of  precut is limitted[8-11] 
because more complications occur, few reports on its use 
are available.

We retrospectively analyzed the clinical data obtained 
from 280 cases and evaluated the effect and safety of  
VNTPST in diagnostic and therapeutic endoscopic retro-
grade cholangiopancreatography (DTERCP) with DBC.



MATERIALS AND METHODS
Patients
Two hundred and eighty patients underwent ERCP in our 
hospital from April 2004 to September 2006, of  them 
247 succeeded in TRERCP, 30 (13 males, 17 females, 
aged 26-88 years, with a mean age of  66 years) failed, 
and 24 succeeded in percut technique. Among the 30 
cases, 7 were diagnosed as Oddi’s sphincer stenosis (OSS) 
combined with choledocholithiasis, 2 as inlayed cho-
ledocholithiasis, 8 as simple constrictive papillitis (one as 
combined juxtapapillary diverticula), 3 as pancreatic head 
carcinoma, 2 as duodenal papilla carcinoma, 1 as papillary 
adenomatoid hyperplasia, 3 as ampullary carcinoma and 
distal bile duct cancer (DBDC), 2 as common bile duct 
inflammatory strictures, 2 as upper and middle bile duct 
carcinoma combined with inflammatory papilla stenosis. 
GF240 electric duodenal endoscope and PLPTS were 
from Olympus Company. Modified short nose sphinc-
terotome or needle knife was a plough-like pull-type 
sphincterotome (PLPTS). An Olympus’s high-frequency 
electrosurgical unit and several kinds of  guide wire were 
used in all procedures.

Procedures 
Preoperative preparation was the same as the standard 
ERCP. Patients underwent standard ERCP at first, fol-
lowed by VNTPST when deep cannulation was difficult.

Modified pancreatic sphincter precutting (MPSP): 
Before precut, the exact direction of  incision was deter-
mined and some movements were made in the correct di-
rection as previously described (Figure 1 A-C)[12]. Incision 
was made in 10-12 o’clock point from the papillary orifice. 
The pure precut currently used was set at index 3.5-4.5, 
precut was performed by exerting pressure with the wire 
at the roof  of  PLPTS. The spin and PLPTS were lifted 
and the precut length was about 0.5-0.8 cm. The incision 
was extended in the submucosa until biliary effusion was 
detected. The precut was successful when catheter or 
guide wire was inserted into the common bile duct (CBD). 
General EST was performed with guide wire. A needle-
knife precut was used if  biliary cannulation failed. MPSP 
was more effective for type “Y” pancreaticobiliary ductal 
junction or type “Ⅴ” without papillary stenosis. The 
pancreatic sphincter could be inserted with the help of  
guide wire or scalpel. PSP was not available for type “Ⅱ”. 
No bleeding and perforation occurred. MPSP was safe 
and less dangerous, but complications such as pancreati-
tis occurred. Electrical coagulation and blending current 
should be limited

Precut down with needle (PDWN): When biliary can-
nulation was unsuccessful due to papillary stenosis, ampul-
lary edema or abnormal ampullary anatomy (Figure 2 A-D). 
PDWN improved by PLPTS should be applied. To expose 
the needle (3-5 mm in length), the power source was set 
at index 3.5-4.5 with the exact direction adjusted. Incision 
was made in the 11 o’clock direction to the papillary ori-
fice. The electric current index depended on the ampullary 
size and the edema degree. The incision was extended in 

layers from the papilla duodenal mucosa to the bile duct 
sphincter or bile seepage, then a catheter assisted with 
ultra-slipping guide wire was inserted into the bile duct. 
PDWN was performed repeatedly if  biliary cannulation 
failed. When the bile duct sphincter was exposed or the 
incision was very deep, and the bile duct orifice could not 
be found or a catheter could not be inserted, it suggested 
that the anatomy of  common bile duct was abnormal and 
precut should be stopped. Otherwise biliary duct or duo-

Figure 1  Different MPSP precut methods (A-C).
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Figure 2  Before precut down with needle knife (A, B) and after precut  
(C, D).
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denum perforation might occur. Since perforation would 
occur after EST due to moving up of  the incision orifice 
after precut, EST should not be very long.

Precut up with needle (PUWN): PUWN was suitable 
for the mini papilla with a small orifice (Figure 3 A-B). 
The pure cutting current was used in the course, with the 
papilla adjusted to the left side of  the visual field, the wire 
(3 mm) exposed, the needle anchored at the orifice. The 
bridge or elevator rotating the endoscope in the direction 
of  anticlockwise was lifted while the current was applied 
for incision. PUWN was performed. The following step 
was the same as PDWN. This kind of  precut might cause 
pancreatitis and the depth of  incision was variable and 
uncontrolled. PUWN was not performed when the pailla 
orifice was not detectable.

Short nose knife precut (SNKP): SNKP could be per-
formed when papilla orifice was variable. A short nose 
knife was inserted into the orifice in 11 o’clock direction 
with pure cutting current until a seepage of  bile was de-
tected, then a standard catheter was inserted into CBD. 

The depth of  incision by SNKP was easy to control, not 
resulting in perforation, but it was not so convenient in 
comparison with a needle knife for duodenal ampulla cal-
culus incarceration.

Pancreatic duct guideline precut (PDGP): A short 
nose knife or needle-knife was inserted into the papilla 
orifice while keeping the pancreatic duct guideline. The 
direction and depth could be controlled by pancreatic duct 
guide wire, which was not convenient for the small aper-
ture endoscope.

Mucosal bridge precut (Deng’s precut): When PLPTS 
was inserted into the bile duct with difficulty, the assistant 
strained the knife tightly to bend the sphincterotome, with 
the knife action adjusted in line with bile duct axis, and 
inserted the PLPTS tip from the papillary orifice, the hard 
guideline piercing through the ampullary duodenal mucosa, 
cut the ampullary duodenum side mucosal bridge until a 
seepage of  bile was detectable, then inserted the guideline 
or the catheter into the duct (Figure 4 A-D). The perfor-
mance could be followed by NKF if  the attempt failed. This 
method could also be applied in patients with inflammatory 
papilla stenosis or combined upward papillary diverticula.

Up-removal orifice technique (UROT): This technique 
was applied when bile duct cannulation could not be achieved 
for the papilla orifice or bending endoscope could not be 
lifted up to the orifice (Figure 5 A-C). The assistant strained 
PLPTS tightly and tried to access the orifice with PLPTS tip, 
then raised the papilla mucosa and cut it for removing the 
orifice. When the bile duct axis was exposed after UROT, 
normal standard cannulation was easily performed.

Bending or rotating endoscope technique(BERET): 
When the papilla could not be lifted due to pathological 

Figure 3  Before precut up with needle knife (A) and after precut (B).

Figure 5  Precut with up-removal orifice technique (A, B) and after precut (C).
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Figure 4  Before Deng'S precut (A-C) and after Deng'S precut (D).
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changes or postoperative adhesions in the duodenum, 
which may result in standard cannulation failure, deep can-
nulation could be achieved by bending or rotating endo-
scope (Figure 6 A and B).

Pancreatic duct guideline cannulation (PDGC): When 
the knife was inserted into the pancreatic duct repeat-
edly, the guide wire might be kept in the pancreatic duct, 
then the knife or catheter must be inserted into bile duct 
through the endoscopic biopsy duct (Figure 7 A and B).

Comprehensive technology (CT): When incision could 
not be made by one single method, other precut proce-
dures such as NKF, could be performed in combination 
until cannulation was achieved (Figure 8 A and B).

Statistical analysis
Data were expressed as percent and processed with 

chi-square test. P < 0.05 was considered statistically 
significant.

RESULTS
A total of  280 consecutive patients underwent ERCP 
with a standard catheter, of  them, 3 gave up the operation 
because of  pathological changes in stomach or in duode-
num, 247 succeeded (89.1%, 247/277), 30 failed (10.8%, 
30/277). Twenty-four of  the 30 cases (80%, 24/30) suc-
ceeded in VNTPS technique. The successful rate for deep 
duct bile cannulation was increased 8.6% (24/277), the 
total successful cannulation rate following precut reached 
97.7% (271/277). There was a significant difference be-
tween them (97.7% vs 89.1%, χ2 = 17.1, P < 0.01). 

Among the successful cases, 2 succeeded in MPSP, 
3 in PDWN, 2 in PUWN, 1 in SNKP, 2 in PDGP, 2 in 
Deng’s precut (one was inflammatory papilla combined 
with upward papilla diverticula), 3 in UROT, 2 in BE-
RET, 1 in KPDGC. Comprehensive technology achieved 
success in 6 cases and failed in 6 cases. Among the un-
successful cases, 1 was diagnosed as OSS combined with 
cholelocholithiasis, 1 as pancreatic head carcinoma, 2 as 
duodenal papilla carcinoma, 1 as distal bile carcinoma, 1 
as lower segmental stenosis of  common bile duct (over 
1.5 cm in length).

The incidence of  complications in traditional ERCP 
was 9.3% (26/277). The final diagnoses included suppura-
tive cholangitis in 2 cases (1 was cured with conservative 
treatment, 1 underwent surgical therapy), acute severe 
pancreatitis in 2 cases, mild acute pancreatitis in 8 cases, 
bleeding during sphincterotomy in 4 cases, massive hem-
orrhage in gastrointestinal tract in 1 case, moderate bleed-
ing after phincterotomy in 2 cases, transient abdominal 
pain and jaundice in 2 cases, cholangitis in 2 cases, tran-
sient cerebropathia in 2 cases, fever in 1 case. Mortality 
was not related to the endoscope.

The complication rate in VNTPS technique group was 
13.3% (4/30). The tip of  the soft wire was broken in the 
pancreatic duct of  1 case. Pancreatitis was not found in 
PDGP. Mild to moderate bleeding occurred in 2 cases 
and cured after procedure (PDWN). One patient with 
bleeding during operation (PDWN) was also treated with 
norepinephrine rinse, submucosal injection of  epineph-
rine and electric coagulation, no other severe complica-
tions were found. There were no differences between 
VNTPS technique group and conventional ERCP 
group(13.3% vs 9.3%, χ2 = 0.478, P > 0.05). These find-
ing suggest that VNTPST was one of  the approaches 
when standard techniques failed.

DISCUSSION
The standard cannulation technique of  ERCP can achieve 
satisfactory effects, especially application of  ultra-slipping 
guide wire increases the successful rate for bile duct can-
nulation and declines the incidence of  complications. In 
our study, 247 cases in TRERCP group were successfully 
treated with a successful rate of  89.1% (247/277). Com-
plications occurred in 26 cases, the incidence of  compli-
cations was 9.3% (26/277), which is consistent with the 

Figure 6  Before (A) and after precut (B) with bending endoscope technique (B).
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Figure 7  Before (A) and after PDGC (B).
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Figure 8  Before (A) and after comprehensive technique (B).
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reported data both in China and in foreign countries[13-15].
Although the successful rate for standard ERCP is high 

at present, the selective bile duct cannulation failure rate is 
5%-10%. Due to anatomic and physiological factors such 
as shortage of  common cholangiopancreatic duct, duo-
denal diverticulum, small ampullary orifice, or cervical of  
the ampulla, it is difficult to perform selective biliary can-
nulation. Pathologic conditions, such as Oddi’s sphincer 
stenosis, duodenal inflammation, ampulla and papillary 
neoplasms, impacted calculi, may result in cannulation 
failure. However, VNTPST plays a salvage role in solving 
such cannulation difficulties. In our study, the successful 
rate was 80% (24/30)and the incidence of  complication 
was 13.3% in VNTPST group, which is in line with the 
reported PSP both in China and in foreign countries[13,15-17], 
indicating that as long as precuts are skillfully performed, 
VNTPST is safe and effective and plays an important role 
in increasing the ERCP successful rate.

The precondition of  PSP is that the tip of  scalpel 
should be inserted into the papilla orifice. In general, it 
is often applied when pancreatic duct cannulation is per-
formed repeatedly and TRERCP fails. The technique is 
suitable for type “Y” or type “Ⅴ” pancreaticobiliary ductal 
junction, especially for type “Y”. The advantage of  PSP is 
that the direction and depth are easy to control, but com-
plications such as severe pancreatitis may occur, because 
pancreatic duct edema may occur after PSP[17]. In our 
study, the pure current was applied to the MPSP precut, 
and the direction of  incision was made at the 10-11 o’
clock direction, thus avoiding the occurrence of  edema 
and trauma in pancreatic duct orifice and pancreatitis 
after MPSP. MPSP cannot be applied to the small pa-
pilla orifice since PLPTS cannot be inserted into the 
pancreatic duct. For type V in particular, sometimes it 
is not easy to achieve such a succees, PDWN or PUWN 
should be performed. For the impacted stones in duo-
denal ampulla or duodenal ampulla mass, it is not as 
convenient as needle knife.

Needle-knife is the major tool for precut[17]. In this 
study, needle knife was used in 19 cases (19/30, 63.3%) 
with PDWN or PUWN or PDGP or comprehensive tech-
nology, the successful rate was 68.4% (13/19). During 
the procedure, the tip of  the needle should be put in the 
middle of  visual area. If  cannulation of  the CBD through 
the opening is difficult, cannulation can be achieved with 
needle knife technique in most cases. 

Due to carelessness of  nurses, the soft wire was not re-
placed by a hard one. The tip of  soft wire was broken off  
in the pancreatic duct (PDGP group) in 1 case, but there 
were no postoperative complications. Bleeding occurred in 
1 case when small blood vessels were cut by needle-knife, 
but was stopped and no severe complication occurred. 
Our data indicate that NPK is as successful and safe as 
MPSP. 

In Katsinelos study, 68 cases underwent needle knife 
precut, bleeding occurred in 5 cases (7%) and AP in 3 cas-
es (4%), which were treated with conservative therapy[18]. 
The complication rate in our study was 13.3%, which 
is in line with the reported data[12], there were no severe 
complications or death, indicating that the procedure is 
highly successful and quite safe. Compared with TRERCP, 

postsphincterotomy hemorrhage often occurred after 
needle knife precut, but it was minor and able to be treated 
with epinephrine rinse or nephrine injection. One patient 
had hemorrhage in our study and no adverse effect was 
found after treatment. Abdominal pain should be closely 
observed after precut to avoid perforation for which an ab-
dominal image is necessary. Once perforation occurs, titanium 
clips, gastrointestinal decompression and fast should be taken.

Compared with needle knife, although the depth of  
incision is easy to control and may not result in perfora-
tion, SNKP is not so convenient for duodenal ampulla 
calculus incarceration. When the direction is controlled by 
pancreatic duct guidewire, PDGP is good for protruded 
papilla but not for small aperture endoscope[19]. The papilla 
orifice often cannot be turned up for the duodenum ad-
herence or malformation after abdominal part operation, 
UROT can move up the incision. When standard ERCP 
is difficult to turn up the papilla orifice, BERET can be 
performed. When the guide wire is inserted repeatedly into 
the pancreatic duct, PDGP can avoid repeated catheter 
insertion. When the bile cannulation is achieved, standard 
ERCP follows. To improve ERCP successful rate, when a 
single method cannot complete deep cannulation, CT can 
be used in various precuts to obtain cannulation.

The reasons for the failure of  cannulation in all kinds 
of  precut are as follows: The bile duct not found in 1 case 
of  OSS combined with cholelocholithiasis, the bile duct 
distorted by neoplasm in 1 case of  pancreatic head carci-
noma, duodenal papilla carcinoma diagnosed in 2 cases, 
unnecessary precut, 1 case of  distal bile duct cancer and 
distal stricture of  CBD.

Based on our study, the operation indication should 
be strictly controlled[20]. Precutting should be avoided for 
diagnostic purposes because other available methods, such 
as MRCP and endosonography can provide diagnostic in-
formation. Precut should be avoided if  the distal stricture 
of  CBD is longer than 1.5 cm. When cannulnation of  
the common bile duct is not possible after precut, ERCP 
should be repeatedly performed 5-7 d later when edema 
caused by precut relieves and cannulation can be achieved.

In conclusion, needle knife technique can be per-
formed when orifice cannot be exposed for the inflamed 
papilla or ampullary edema for which PSP is not available. 
The exposed length of  needle knife is determined accord-
ing to the size and shape of  papilla. The isolating sheath 
should be fixed by nurse, otherwise intraperitoneal perfo-
ration may occur. Capillary hemorrhage in the NPK can 
be stopped by electric coagulation combined with needle 
knife. Perforation may occur in subsequent EST after the 
precut in patients with cholelithiasis, therefore, the incision 
size should not be too big in subsequent EST. The precut 
should be slowly extended step by step, from ampullary 
mucosa to submucosa in layers, finally ended up with a 
seepage of  bile detected or the bile duct sphincter tissue 
seen. Both PUWN and PDWN can be used in patients 
with duodenal ampulla calculus incarceration, whereas 
PDWN should be carefully performed in patients with 
small papilla. When distal stenosis of  CBD is too long, 
needle knife should be cautiously used. For a right bile 
orifice, opening of  the bile ducts may be found in the right 
side of  precut. PUWN is suitable for the small papilla with 
a small orifice.
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 COMMENTS
Background
McCune reported endoscopic retrograde cholangiopancreatography (ERCP) in 
1968 for the first time, with the successful rate of 25%[1]. It was early applied in 
clinical practice in 1972[21], and the therapeutic ERCP (TERCP) was developed. 
Kawai and Nagai in Japan used endoscopic nasobiliary drainage (ENBD) for 
acute obstructed suppurate cholangitis (AOSC) patients and achieved success 
in 1978. In China, ERCP was introduced into Peking Union Hospital in 1974. Dr. 
Ming-Zhang Chen initially reported endoscopic sphincterotomy (EST), but it was 
not widely used for its complex technique and lower successful rate. With the 
advances in surgical techniques and equipments, the successful rate for ERCP 
was 84.0% in 1970s, and reached 93.5% in 1980s and 96.1% in 1990s in China[2], 
which is similar to the international reports[3,4]. TERCP was initially applied in 
early 1980s and has become an important method in treatment of biliary duct 
and pancreatic disorders. The therapeutic ERCP for patients with biliary duct and 
pancreatic disorders has achieved satisfactory curative effects on biliary duct 
and pancreatic diseases in China[8]. The successful rate for different diagnostic 
ERCP (DERCP) techniques depends on EST, which is associated with selective 
and deep cannulation of the bile duct. Due to anatomy, physiology factors and 
pathologic variation, the guide wire, catheter and scalpel cannot always be 
inserted into the bile duct successfully, leading to failure in TERCP. So it is the key 
step to various new type precut sphincterotomy techniques (VNTPST) in ERCP.

Research frontiers
Precut was initially reported by Siegel[5], the successful rate for ERCP can go up 
with the success of precut. The so-call “precut” can be explained as following: 
when biliary cannulation is difficult to perform, papilla and bile duct sphincters 
need to be partially cut in advance for catheter insertion into the bile duct, then 
the procedures could be well done. So it is different from the general EST. It 
was reported that the successful rate for precut is 77%-91%[6,7]. The application 
of precut is limitted[8-11] because more complications occur. Since needle shape 
scalpel is very difficult to use and not safe during the precut papillotomy, few 
reports on its use are available.

Innovations and breakthroughs
We first designed and reported the mucosal bridge precut (Deng's precut) 
which is especially suitable for patients with inflamed papilla combined with up 
papillary diverticula. The technique can correct the cannulation angle, and make 
cannulation easy. It is safer than needle knife. We suggest that this procedure can 
be extensively used because it is of higher successful rate and safety.

Applications
The study suggests that when efforts using standard techniques have failed in 
ERCP and biliary access is required, Deng’s precut, a combined endoscopic “precut” 
technique is available. In experienced hands of ERCP, the ratio of ERCP can be 
increased with remarkable effects. Precuts appear to be as safe and effective as 
standard EST and can be widely performed in large and middle-sized hospitals.

Terminology
VNTPST: various new type precut sphincterotomy techniques; MPSP: modified 
pancreatic sphincter precutting; PDWN: precut down with needle; NDF: needle 
knife; PUWN: precut up with needle; PDGP: pancreatic duct guideline precut; 
Deng’s precut: mucosal bridge precut; UROT: up removal orifice technique; 
BERET: bending endoscope or rotating endoscope technique; PDGC: pancreatic 
duct guideline cannulation

Peer review
This is a well written paper. In the study, the authors retrospectively investigated 
the effect and safety of VNTPST in ERCP for difficult biliary duct cannulation (DBC). 
VNTPS and Deng’s precut are highly effective to get biliary access during ERCP 
for DBC. They can increase the successful rate for deep cannulation and decrease 
complications.
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