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Abstract 

 
Background: The gold standard for diagnosing and treating pancreatic-biliary disorders is endoscopic retrograde 

cholangiopancreatography (ERCP).  
Aim: To evaluate the effectiveness of precut and fistulotomy procedures, trans-pancreatic sphincterotomy (TPS), and the 

double guidewire technique (DGT) in patients with challenging biliary cannulation (DBC).  
Patients and Procedures: 150 ERCP candidates with DBC participated in this prospective randomised research. Three groups of 

patients were randomly assigned: Group I (DGT), Group II (TPS), and Group III (fistulotomy method or needle knife precut).  
Results: Out of the 812 patients who were initially enrolled, 622 were able to successfully undergo selective cannulation. The 

remaining 150 patients were randomized. The success rates of initial and final cannulation were comparable among the three 
groups (P=0.882), periampullary diverticulum type (P=0.354), successful cannulation both initial and final endoscopic 
sphincterotomy (P=0.957), first and second cannulation time, hospital stay (P=0.328), cholangitis (P=0.485), bleeding (P=0.107), 
and post-ERCP (PEP) problems (P=0.151). The only significant difference was less contrast injection in the fistulotomy and 
precut group (P < 0.005).  

Conclusions: With similar success rates, trans-pancreatic sphincterotomy (TPS), precut and fistulotomy, or the double 
guidewire approach can all be effectively used to handle difficult ERCP cannulation  

 
Keywords: Interventional Techniques; Bile Duct; Difficult Cannulation; Endoscopic Retrograde 
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1. Introduction 

 
   RCP is the standard procedure used for  

   both diagnostic and therapeutic 

interventions in patients with pancreaticobiliary 

diseases .1 Bile duct cannulation is a critical 

procedure for both diagnostic and therapeutic 

biliary procedures. The standard biliary 

cannulation procedure is unsuccessful in about 

5-20% of instances .2 

Several endoscopic methods for selective bile 

duct cannulation have been documented, such 

as biliary wire-guided cannulation, the 

pancreatic guidewire technique (specifically the 

double guidewire technique), precut 

sphincterotomy, endoscopic papillotomy, the 

endoscopic ultrasound-guided rendezvous 

procedure, and the percutaneous transhepatic 

biliary drainage-guided procedure .3 

BD cannulation can be challenging due to 

normal anatomical variations, inflammatory 

conditions, neoplastic processes, and the 

presence of adenomas on the papilla or 

periampullary diverticulum. Complications 

related to ERCP are independently associated 

with the difficulty of cannulation, as noted in 

references  .4-6 
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Several additional procedures improve access 

to the common bile duct in situations where 

biliary cannulation is challenging, substantially 

increasing the success rate of selective biliary 

cannulation and reducing the incidence of 

complications .7 

The pre-cutting technique, comprising 

needle-knife papillotomy, suprapapillary 

fistulotomy, and trans-pancreatic 

sphincterotomy (TPS), has been shown to be 

effective in reducing the difficulty associated 

with biliary cannulation. The TPS technique is 

particularly effective for difficult biliary 

cannulation, particularly as it allows for the 

cannulation of the pancreatic duct without 

avoidance .8 

The double-guidewire technique employs a 

guidewire to fill the PD, yielding encouraging 

results in intricate biliary cannulation 

procedures, particularly for patients with 

abnormal BD anatomy resulting from neoplasia 

or unusual ampulla morphology .9, 10 

This research seeks to evaluate and compare 

the effectiveness and results of the double 

guidewire technique, trans-pancreatic 

sphincterotomy, and precut and fistulotomy 

techniques in individuals with challenging 

biliary cannulation. 

 

2. Patients and methods 

One hundred fifty patients over the age of 18 

who were prepped for ERCP because of various 

biliary issues with challenging common bile duct 

(CBD) cannulation were the subjects of this 

prospective randomised research. Following 

permission by the National Liver Institute's 
Ethical Committee at Menoufia University in 

Egypt (approval code: 00537/2024) and 

clinicaltrials.gov registration (ID: NCT06315647), 

the study was carried out between March 2019 

and March 2022. The patients gave their signed, 
informed permission.  

Patients under the age of 18, severe 

coagulopathy (INR>2), chronic kidney disease, 
severe heart disease, dilatation or stenting of 

either duct, complicated acute pancreatitis, 

moderate to severe acute pancreatitis as defined 

by the 2012 revised ATLANTA criteria, and 

intrauterine pregnancy were all excluded .11 

Difficult biliary cannulation is defined 

according to ESGE guidelines, including 

prolonged cannulation time (>10 minutes), 
multiple cannulation attempts (>10), and the need 

for advanced techniques .12 

Randomization 

Group I (double guidewire method), Group II 

(trans-pancreatic sphincterotomy), and Group III 

(needle knife precut or fistulotomy technique) 

were randomly assigned to three equal groups 

using a specialised computer system.  

Every patient had a clinical examination, 

history taking, and laboratory testing (liver 

function tests: ALT, AST, albumin, bilirubin, 

alkaline phosphatase, INR; Kidney function tests: 

creatinine; complete blood picture; pancreatic 

enzymes: amylase, lipase; tumor markers: CEA, 

CA19-9, AFP). Radiological examinations included 
Abdominal Ultrasound, MRCP, and selected cases 

underwent Triphasic CT Abdomen and pelvis. 

ERCP Procedure 

For sedation, midazolam (3–5 mg) and propofol 

were infused, and antispasmodic medications were 
given as required. A typical iodinated contrast 

agent and a side-viewing therapeutic 

duodenoscope were used for ERCP. Under C-arm 

supervision, biliary cannulation was first tried 

using a cannula or sphincterotome. Ineffective 

cannulation after ten or more tries or failure after 
ten minutes was considered difficult biliary 

cannulation.  

The Double-Guidewire Method  

The PD was fitted with a guidewire. A second 

wire was put at the ampullary orifice above the 
first wire, and a sphincterotome catheter was 

reintroduced alongside the guidewire in the PD. 

After that, biliary cannulation was tried (Figure 1).  

Trans-Pancreatic Sphincterotomy Technique 

A conventional traction sphincterotome was 

pushed into the pancreatic orifice, and a guidewire 
was introduced deeply into the PD. To reveal the 

BD orifice, a sphincterotomy was performed along 

the biliary route. After TPS, biliary cannulation was 

attempted (Figure 2). 

Needle Knife Precut and Fistulotomy 

Over the protruding part of the main papilla, a 

downward incision was created. A wire-preloaded 

sphincterotome knife was used to probe the BD 

once the submucosa had been exposed (Figure 3). 

The success rate of biliary cannulation was the 

main result. Hospitalisation duration, operation 
duration, and post-ERCP problems such 

cholangitis, haemorrhage, and pancreatitis were 

secondary outcomes.  

Calculating the sample size: 

Based on prior research and statistical power 

analysis, a sample size of 150 patients was chosen 

in order to identify a substantial variation in the 

success rates of biliary cannulation procedures. To 

assess the effect of liver cirrhosis on the results of 

various biliary cannulation procedures, a 

subgroup study was conducted to compare 
patients with and without the condition.  

Statistical analysis: 

SPSS v27 was used for statistical analysis 

(IBM©, Chicago, IL, USA). Histograms and the 
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Shapiro-Wilks test were employed to assess the 

data distribution's normality. ANOVA (F) test with 

post hoc test (Tukey) was used to evaluate 

quantitative parametric data, which were shown 

as mean and standard deviation (SD). The median 

and interquartile range (IQR) of quantitative non-
parametric data were displayed, and each group 

was compared using the Kruskal-Wallis test in 

conjunction with the Mann-Whitney test. The Chi-

square test was used to assess the qualitative 

variables, which were shown as frequency and 
percentage (%). Statistical significance was 

defined as a two-tailed P value < 0.05. 

 

3. Results 

There were 812 cases in all in this study, 

622 of whom had successful cannulation, and 

150 of whom had challenging cannulation. 

These patients were randomly assigned to one 

of three groups: DGW, TPS, and precut or 

fistulotomy groups and 40 patients failed 
cannulation referred for another technique. 

After randomization into three groups DGW, 

TPS, and precut or fistulotomy techniques, they 

had initial success in 104 (69%) patients and 

failed in 46 (31%) patients. Failed patients (46 

patients) in difficult cannulation DCW, TPS, 
precut, or fistulotomy technique had a 2nd trial 

that had final success in all patients (46 

patients) with no failure (Figures 1-4).  

 

Figure 1. Double-guidewire technique. 

Endoscopy (a) and fluoroscopy (b) showed that 
the guidewire had been placed in the pancreatic 

duct. (c) A sphincterotome with another 

preloaded guidewire was introduced at the 

papilla to cannulate the bile duct, while the first 

guidewire remained in the pancreatic duct. (d) 

Cannulation into the bile duct was successfully 
performed 

 
Figure 2. Trans pancreatic precut 

sphincterotomy. (a) Fluoroscopy image showed 

opacification of the pancreatic duct. (b) The 

endoscopic trans pancreatic precut 

sphincterotomy was performed with a 

sphincterotome. (c) A small cut of approximately 

5 mm was created with a guidewire in the 

pancreatic duct. (d) A sphincterotome that was 

preloaded with another guidewire was introduced 

at the small cut, while the first guidewire 

remained in the pancreatic duct. (e) Biliary 

cannulation was successfully performed. (f) A 

stent was placed in the pancreatic duct 

 
Figure 3. Endoscopic findings in precut 

fistulotomy. Needle-knife precut fistulotomy is 

initiated over the maximally bulging portion of the 

papilla (left) and extended downwards, stopping 

short of the orifice of the ampulla of Vater 

(middle). Finally, the guidewire-preloaded 

papillotome inserts into the common bile duct 

(right) 
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Figure 4. CONSORT flow chart of the studied 

group 

There was an insignificant difference 

between the studied groups regarding 

demographic data, laboratory parameters, and 

clinical data in difficult CBD cannulation cases 

(Table 1).  

There was an insignificant difference between 

the studied groups regarding PAD type, EST, 

EPBD, stone extraction, stenting, successful 

cannulation, 1st cannulation time, 2nd 

cannulation time, hospital stay, PEP, bleeding, 

cholangitis, perforation, and in-hospital 

mortality. Contrast dye was significantly 
different between the studied groups (Table 2).  

There was an insignificant difference between 

the studied groups regarding age, sex, ERCP 

indication, HCV treatment, liver cirrhosis, CHILD 

score and classes, ascites, splenomegaly, HCC, 

liver metastasis, DM and HTN in patients with 

and without liver cirrhosis (Table 3& 4). There 

was an insignificant difference between the 
studied groups on etiological classification 

regarding sex, HCV treatment, liver cirrhosis, 

CHILD score, CHILD classes, ascites, 

splenomegaly, DM, and HTN between the studied 

groups (Table 5).  

In table 6 a difference between techniques 

was illustrated. 

 
Table 1. Characters, and indications of the three cannulation techniques patient groups.  

 CANNULATION TECHNIQUES P 

DGW 
(n= 50) 

TPS 
(n= 50) 

Precut or 
fistulotomy. 

(n= 50) 
AGE (YEAR) 57.0(20.0) 56.0(15.25) 56.0(14.25) 0.777 

SEX Male 29 (58.0%) 24 (48.0%) 26 (52.0%) 0.602 
Female 21 (42.0%) 26 (52.0%) 24 (48.0%) 

LABORATORY PARAMETERS 
HB (G/DL) 12.00 (2.15) 12.10 (2.22) 12.90 (3.0) 0.748 
PLT (103 CELL/ΜL) 252.0(169.00) 285.50(128.25) 255.0(178.50) 0.465 

WBCS (103 CELL/ΜL) 3.40 (1.10) 3.48(1.33) 3.60 (1.05) 0.598 
ALT (U/L) 51.50(32.50) 45.0(79.25) 55.0(31.25) 0.553 

AST (U/L) 55.0(35.50) 52.50(112.50) 55.0(49.25) 0.893 
ALP (U/L) 283.50(184.50) 266.50(149.50) 287.50(130.25) 0.672 

TOTAL BILIRUBIN (MG/DL) 17.34±6.84 15.36±8.10 15.67±7.86 0.378 
DIRECT BILIRUBIN (MG/DL) 13.95 (8.00) 11.05(10.17) 11.0(11.0) 0.071 

ALBUMIN (G/DL) 4.0(0.90) 3.90(0.95) 3.98(1.09) 0.906 
CREATININE (MG/DL) 1.25(0.50) 1.10(0.60) 1.20(0.53) 0.371 

INR 1.20(0.15) 1.20(0.12) 1.20(0.12) 0.764 
CRP (MG/DL) 38.0(32.25) 42.50(32.75) 42.0(40.50) 0.761 

AMYLASE (U/L) 51.50(48.50) 62.0(49.50) 62.0(35.50) 0.396 
LIPASE (U/L) 50.0(51.00 60.50(49.25) 64.50(41.25) 0.624 

CEA (NG/ML) * 4.05(2.25) 5.0(7.75) 6.0(6.0) 0.551 
CA19-9 (NG/ML) * 70.50(61.50) 97.50(69.50) 100.0(108.0) 0.712 

AFP (NG/ML) ** 8.50(21.75) 9.50(38.25) 16.0(56.75) 0.736 
CLINICAL DATA 

ERCP 
INDICATIONS 

Calcular obstruction 22(44.0%) 17(34.0%) 22(44.0%) 0.679 
Ampullary mass 1(2.0%) 1(2.0) 0(0.0%) 
Cholangiocarcinoma 11(22.0%) 8 (16.0%) 11 (22.0%) 

Malignant LNs 
obstruction 

2(4.0%) 4(8.0%) 0(0.0%) 

Pancreatic cancer 9 (18.0%) 8 (16.0%) 9 (18.0%) 
CBD stricture 2 (4.0%) 4 (8.0%) 3 (6.0%) 

Cyst in pancreas 1 (2.0%) 5 (10.0%) 4 (8.0%) 
Portal biliopathy 2 (4.0%) 3 (6.0%) 1 (2.0%) 

HCV TREATMENT 4(8.0%) 2(4.0%) 6(12.0%) 0.394 
LIVER CIRRHOSIS 7(14.0%) 6(12.0) 7(14.0%) 0.944 

CHILD SCORE * 8.0 (3.0) 9.0(2.25) 8.0(1.0) 0.828 
CHILD 

CLASSES 

B 5 (71.4%) 4 (66.7%) 6(85.7%) 0.829 

C 2(28.6%) 2(33.3%) 1(14.3%) 
ASCITES Mild 1(2.0%) 3 (6.0%) 3(6.0%) 0.622 

Moderate 2(4.0%) 1(2.0%) 0(0.0%) 
SPLENOMEGALY 6(12.0%) 6 (12.0%) 5(10.0%) 0.936 

HCC 6(12.0%) 6(12.0%) 7(14.0%) 0.942 
LIVER METASTASIS 4(8.0%) 5(10.0%) 4(8.0%) 1.000 
DM 38(76.0%) 37(74.05) 44(88.0%) 0.174 

HTN 27(54.0%) 16(32.0%) 24(48.0%) 0.073 
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Data are presented as median (IQR) or frequency (%). DGW: double guidewire; TPS: trans pancreatic 

sphincterotomy, Hb: Hemoglobin, PLT: Platelets, WBCs: white blood cell, ALT: Alanine 

aminotransferase, AST: aspartate aminotransferase, ALP: Alkaline phosphatase, INR: international 

normalized ratio, CRP: C- reactive protein, CEA: carcinoembryonic antigen, CA19-9: Cancer antigen 19-

9, AFP: alpha-fetoprotein test, ERCP: Endoscopic retrograde cholangiopancreatography, LNs: lymph 

node, CBD: Corticobasal degeneration, HCV: Hepatitis C virus, HCC: hepatocellular carcinoma, DM: 

diabetes mellitus, HTN: hypertension.  

Table 2. Comparisons between the three BD cannulation techniques regarding Procedure and 

complications: 
 CANNULATION TECHNIQUES P 

DGW 
(n= 50) 

TPS 
(n= 50) 

Precut or 
fistulotomy (n= 50) 

PAD TYPE None 45(90%) 44(88%) 44(88%) 0.354 
Type I 2(4%) 4(8%) 0(0%) 

Type II 2(4%) 1(2%) 4(8%) 
Type III 1(2%) 1(2%) 2(4%) 

EST 41(82%) 41(82%) 40(80%) 0.957 
EPBD 12(24%) 8(16%) 12(24%) 0.530 

STONE EXTRACTION 12(54.5%) 10(58.8%) 13(59.1%) 0.945 
STENTING No 14(28%) 10(20%) 14(28%) 0.425 

Metallic 9(18%) 6(12%) 11(22%) 
Plastic 27(54%) 34(68%) 25(50%) 

SUCCESSFUL 
CANNULATION 

Initial 
success 

36(72%) 34(68%) 34(68%) 0.882 

Final 
success 

14 (28%) 16 (32%) 16 (32) 

1ST CANNULATION TIME (MINUTE) 21(10.25) 17.50(11) 18(11.25) 0.145 
2ND CANNULATION TIME (MINUTE) 12.50(6) 10.0(5.50) 9.50(2.75) 0.104 

CONTRAST DYE (CC) 30(15) 25(15) 25(10) 0.048* 
HOSPITAL STAYS (DAY) 5 (4) 5.0(3) 5(3) 0.328 
POST-ERCP COMPLICATIONS 

PEP 5(10%) 11(22%) 12(24%) 0.151 
BLEEDING 0(0%) 0(0%) 3(6%) 0.107 

CHOLANGITIS 9(18%) 14(28%) 11(22%) 0.485 
PERFORATION 0(0%) 0(0%) 0(0%) -- 

IN HOSPITAL MORTALITY 0(0%) 0(0%) 0(0%) -- 

Data are presented as median (IQR) or frequency (%). * Significant p value <0.05. DGW: double 

guidewire; TPS: trans pancreatic sphincterotomy, PC: precut, PAD: Periampullary diverticulum, EST: 

Endoscopic sphincterotomy, EPBD: Endoscopic papillary balloon dilatation, PEP: Post-Exposure 

Prophylaxis. 

Table 3. Comparison between cannulation techniques, Indications, and complications in difficult CBD 

cannulation in patients with and without liver cirrhosis 
PARAMETERS LIVER CIRRHOSIS SIGNIFICANCE 

TEST 

P-

VALUE No (n=130) Yes (n=20) 
CANNULATION TECHNIQUES [N (%)] 

  
χ2=0.12 a 0.944 NS 

DGW 43 (33.1) 7 (35.0) 
  

TPS 44 (33.8) 6 (30.0) 
  

PC OR FISTULOTOMY 43 (33.1) 7 (35.0) 
  

ERCP INDICATIONS [N (%)] 
  

χ2=2.89 a 0.236 NS 

CALCULAR OBSTRUCTION 55 (42.3) 6 (30.0) 
  

MALIGNANCIES 52 (40.0) 12 (60.0) 
  

OTHERS 23 (17.7) 2 (10.0) 
  

PEP [N (%)] 
  

χ2=0.20, b 0.768 NS 

NO 105 (80.8) 17 (85.0) 
  

YES 25 (19.2) 3 (15.0) 
  

BLEEDING [N (%)] 
  

χ2=0.47 b 1.000 NS 
NO 127 (97.7) 20 (100.0) 

  

YES 3 (2.3) 0 (0.0) 
  

CHOLANGITIS [N (%)] 
  

χ2=0.09 b 1.000 NS 

NO 100 (76.9) 16 (80.0) 
  

YES 30 (23.1) 4 (20.0) 
  

%: percent within non-cirrhotic and cirrhotic difficult CBD cannulation cases, a: Pearson Chi-square 

test, b: Fisher’s Exact test, NS: Non-significant at P-value ≥0.05. 

Table 4. Comparisons between BD cannulation techniques in difficult CBD cannulation in patients with 
liver cirrhosis 

 CANNULATION TECHNIQUES P 

DGW 
(n= 7) 

TPS 
(n= 6) 

Precut or 
fistulotomy (n= 7) 

ERCP 
INDICATION 

Calcular obstruction 3(42.9%) 0(0.0%) 3(42.9%) 0.147 
Malignancies 4(57.1%) 4(66.7%) 4(57.1%) 

Others 0(0.0%) 2(33.3%) 0(0.0%) 
CHILD SCORE 8.0(3.0) 9.0(2.25) 8.00(1.0) 0.590 

CHILD 
CLASSES 

B 5 (71.4%) 4 (66.7%) 6(85.7%) 0.829 
C 2(28.6%) 2(33.3%) 1(14.3%) 

ASCITES Mild 1(14.3%) 3(50.0%) 3(42.9%) 0.475 
Moderate 2(28.6%) 1(16.7%) 0(0.0%) 

PAD TYPE None 7(100.0%) 6(100.0%) 6(85.7%) -- 
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Type I 0(0.0%) 0(0.0%) 0(0.0%)  
Type II 0(0.0%) 0(0.0%) 0(0.0%)  

Type III 0(0.0%) 0(0.0%) 1(14.3%)  
EST 6(85.7%) 4(66.7%) 4(57.1%) 0.602 

EPBD 1(14.3%) 2(33.3%) 3(42.9%) 0.602 
STONE EXTRACTION 3(42.9%) 0(0.0%) 2(28.6%) 0.292 

STENTING No 3(42.9%) 0(0.0%) 2(28.6%) 0.283 
Metallic 2(28.6%) 1(16.7%) 3(42.9%) 
Plastic 2(28.6%) 5(83.3%) 2(28.6%) 

SUCCESSFUL 
CANNULATION 

Initial success 6(85.7%) 4(66.7%) 6(85.7%) 0.636 
Final success 1(14.3%) 2(33.3%) 1(14.3%) 

1ST CANNULATION TIME (MINUTE) 21.0(10.0) 15.50(11.0) 20.0(9.0) 0.607 
-- 

0.434 

2ND CANNULATION TIME (MINUTE) - 8.50 - 

CONTRAST DYE (CC) 25.0(10.0) 20.0(8.75) 25.0(25.0) 
HOSPITAL STAYS (DAY) 6.0(4.0) 6.0(4.75) 5.0(3.0) 0.229 

 
POST-ERCP COMPLICATIONS 

PEP 1(14.3%) 1(16.7%) 1(14.3%) 1.000 
BLEEDING 7(100.0%) 6(100.0%) 7(100.0%) -- 

CHOLANGITIS 1(14.3%) 0(0.0%) 3(42.9%) 0.263 

Data are presented as median (IQR) or frequency (%). DGW: double guidewire; TPS: trans pancreatic 

sphincterotomy, ERCP: Endoscopic retrograde cholangiopancreatography, LNs: lymph node, CBD: 

Corticobasal degeneration, HCV: Hepatitis C virus, HCC: hepatocellular carcinoma, DM: diabetes 

mellitus, HTN: hypertension. DGW: double guidewire; TPS: trans pancreatic sphincterotomy, PC: 

precut, PAD: Periampullary diverticulum, EST: Endoscopic sphincterotomy, EPBD: Endoscopic 

papillary balloon dilatation, PEP: Post-Exposure Prophylaxis.  

Table 5. Comparative study of difficult CBD cannulation cases according to ERCP indication  
 ERCP INDICATIONS P 

Calcular obstruction 

(n=61) 

Malignancies 

(n=64) 

Others 

(n=25) 
AGE (YEAR) 54.0(18.0) 59.0(16.0) 55.0(10.0) 0.016* 

SEX Male 30(49.2%) 40(62.5%) 9(36.0%) 0.062 
Female 31(50.8%) 24(37.5%) 16(64.0%) 

CLINICAL DATA 
HCV TREATMENT 5(8.2%) 6(9.4%) 1(4.0%) 0.853 

LIVER CIRRHOSIS 6(9.8%) 12(18.8%) 2(8.0%) 0.236 
CHILD SCORE 8.0(1.25) 8.50(2.0) 9.50 0.590 
CHILD 

CLASSES 

B 6(100.0%) 8(66.7%) 1(50.0%) 0.212 

C 0(0.0%) 4(33.3%) 1(50.0%) 
ASCITES Mild 2(3.3%) 4(6.3%) 1(4.0%) 0.560 

Moderate 0(0.0%) 2(3.1%) 1(4.0%) 
SPLENOMEGALY 5(8.2%) 10(15.6%) 2(8.0%) 0.359 

HCC 5(8.2%) 13(20.3%) 1(4.0%) 0.045* 
LIVER METASTASIS 1(1.6%) 11(17.2%) 2(8.0%) 0.011* 

DM 47(77.0%) 51(79.7%) 21(84.0%) 0.767 
HTN 23(37.7%) 32(50.0%) 12(48.0%) 0.360 

CANNULATI
ON TECHNIQUES 

DGW 22(36.1%) 23(35.9%) 5(20.0%) 0.406 
TPS 17(27.9%) 21(32.8%) 12(48.0%) 

PC/ 
Fistulotomy 

22(36.1%) 20(31.3%) 8 (32.0%) 

Data are presented as median (IQR) or frequency (%). * significant p-value <0.05, HCV: Hepatitis C 

virus, HCC: hepatocellular carcinoma, DM: diabetes mellitus, HTN: hypertension. DGW: double 

guidewire; TPS: trans pancreatic sphincterotomy, PC: precut, PAD: Periampullary diverticulum, EST: 

Endoscopic sphincterotomy, EPBD: Endoscopic papillary balloon dilatation, PEP: Post-Exposure 

Prophylaxis.  

Table 6. Comparisons between BD cannulation techniques regarding cost and operator skills 
 CANNULATION TECHNIQUES 

DGW TPS PC/ Fistulotomy 

ACCESSORIES Sphincterotome Sphincterotome Sphincterotome + Needle 
knife 

Guidewire (2) Guidewire (1) Guidewire (1) 

Contrast (50 cc bottle) Contrast (50 cc bottle) Contrast (50 cc bottle) 

COST Approx 15000 EGP Approx. 10000 EGP Approx. 16000 EGP 

OPERATOR 
SKILLS 

+ ++ +++ 

DGW: double guidewire; TPS: trans pancreatic sphincterotomy, PC: precut, EGP; Egyptian pound.  

 

4. Discussion 
For therapeutic ERCP, selective biliary 

cannulation is an essential step. Over 90% of 

biliary cannulations are effective when performed 

by skilled endoscopists .13 Since it was first 

reported, this approach has been used in cases 

of complex biliary cannulation with positive 

outcomes, particularly in individuals with an 

abnormal ampulla morphology or a deformed BD 

architecture due to neoplasia .14 Because the 

incision either exposes the BD or runs along the 

side of the duct, exposing the duct architecture, a 

sphincterotomy can be performed over the 

guidewire in the PD to cannulate the biliary 
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orifice. DGT and TPS may facilitate biliary 

cannulation .14 The effectiveness and safety of 

three cutting-edge interventional techniques—

DGT, TPS, and Needle-Knife Precut or 

Fistulotomy—in accomplishing successful biliary 

cannulation in patients who presented with 

challenging CBD anatomy during ERCP were 

assessed and compared in this study. Our 

findings indicate that all three techniques are 

effective, with comparable success rates and 

similar complication profiles, consistent with the 

existing body of literature. 

The success rates were high across all three 

techniques, with no statistically significant 

differences. This suggests that each technique 

can be effectively utilized to overcome the 

challenges of difficult cannulation. Previous 

studies have reported similar findings .15  

For instance, Dumonceau et al.16 found high 

success rates with DGT, TPS, and Needle-Knife 

Precut in patients where standard cannulation 

methods failed, reinforcing our results.  

Moreover, Akshintala et al.17 emphasized the 

importance of having multiple techniques at an 

endoscopist's disposal, noting that flexibility in 

approach is critical for managing complex cases. 

Studies by Berry et al.18 and Yoo et al.19 have 

demonstrated similar success rates and 

complication profiles when using advanced 

cannulation techniques like DGW and precut 

sphincterotomy in patients with difficult biliary 

access, further supporting the findings of this 

study. 

The complication rates, encompassing post-

ERCP pancreatitis, bleeding, and cholangitis, 

showed no significant difference between the two 

groups. Research by Williams et al.20 and Wu et 

al.21 found that advanced cannulation 

techniques yielded no notable disparities in 

complication rates. The decrease in the use of 

contrast dye in the precut and fistulotomy group 

implies a lower risk of post-ERCP pancreatitis, 

given that overuse of contrast dye has been 

linked to a heightened pancreatitis risk. 

In patients with liver cirrhosis, the use of 

therapeutic ERCP is linked to a heightened 

likelihood of complications, including 

pancreatitis and post-procedure bleeding .22 The 

diagnostic ERCP also increases the risk of post-

ERCP pancreatitis (PEP) and cholecystitis in this 

group of individuals .23 The presence of multiple 

health conditions in patients with cirrhosis 

significantly increases the risk of complications 

and death following ERCP procedures .24  

Consequently, the utilization of ERCP in this 

vulnerable population necessitates meticulous 

consideration. 

The difficulties and results of ERCP operations 

in individuals with and without liver cirrhosis 

are highlighted in this study. The study's findings 

revealed that there were no appreciable 

differences between the groups with and without 

cirrhosis in terms of clinical outcomes, laboratory 

markers, or demographic traits. 

Unlike what is settled, this study found that 

even though patients without cirrhosis had a 

smoother procedural experience, the success 

rates of cannulation techniques were comparable 

across both groups, indicating that the 

techniques are robust enough to handle varying 

degrees of complexity in liver conditions. These 

results are indeed unexpected, especially when 

compared to what is typically reported in the 

literature. One possible explanation could be that 

the patients with liver cirrhosis in this study were 

carefully selected and managed, potentially 

reducing their overall risk during the ERCP 

procedure. Additionally, advancements in medical 

technology and techniques may have improved 

the success and complication rates for all 

patients undergoing ERCP, regardless of 

underlying conditions. It's also important to 

consider the sample size and specific 

characteristics of the patient population in your 

study. If the number of patients with liver 

cirrhosis was small, it may not accurately 

represent the overall risk for this population. 

Additionally, the severity of liver cirrhosis and 

other comorbidities among the patients could 

have influenced the outcomes. Further research 

is imperative to enhance our understanding and 

management of this critical cohort.  

Regarding cost analysis, the current study did 

not explicitly address any differences between the 

three techniques. However, considering the 

procedural aspects, the following points can be 

inferred. The DGW Technique may incur higher 

initial costs due to the use of additional 

guidewires and the potential for extended 

procedural time. The TPS Technique is generally 

cost-effective, as it involves fewer additional tools 

and materials. However, the need for expertise in 

this technique could lead to higher indirect costs 

associated with specialist time. 

Precut/Fistulotomy Technique: While cost-

effective in terms of tools, this technique can be 

time-consuming and may require additional 

hospital stays if complications arise. A cost-

effectiveness analysis by García-Cano J et al.25 

demonstrated that while the upfront costs of 

techniques like DGW might be higher, the overall 

costs could be balanced by reduced complication 

rates and shorter hospital stays, aligning with the 

cost implications observed in this study. 

Accordingly, all three techniques (DGW, TPS, 

and precut/fistulotomy) can be effective in 

difficult cannulation cases. However, the choice of 

technique might be influenced by specific patient 
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conditions. Because a guidewire is used to 

stabilise and guide the cannulation process, the 

DGW Technique has a high success rate and is 

especially helpful for patients with changed 

biliary architecture. Because it addresses the bile 

duct directly, the TPS Technique works well for 

individuals with challenging biliary architecture 

without running the risk of damaging the 

pancreatic duct.  

While the recut/Fistulotomy Technique is 

beneficial when initial cannulation attempts fail, 

it offers an alternative route with high success 

rates. In patients with cirrhosis, the TPS and 

precut techniques might be preferable due to the 

potential for less manipulation of the ductal 

structures and lower contrast use, reducing the 

risk of procedure-induced pancreatitis and other 

complications. The clinical implications of these 

findings are significant. The high success rates 

and comparable safety profiles of DGT, TPS, and 

Needle-Knife Precut offer endoscopists the 

flexibility to choose the technique they are most 

comfortable with, based on patient-specific 

anatomical considerations and their expertise. 

Borrelli et al.26 advocate for such tailored 

approaches in ERCP, emphasizing the necessity 

of adaptability in technique selection to optimize 

patient outcomes. This study reinforces this 

perspective, suggesting that proficiency in 

various advanced techniques is essential for 

effectively and safely managing difficult biliary 

cannulation cases. 

It also underscores the importance of 

comprehensive training for endoscopists in all 

three advanced cannulation techniques. The 

ability to perform DGT, TPS, and Needle-Knife 

Precut proficiently can significantly enhance 

procedural success rates and patient safety. 

Similar studies, such as those by Williams et 

al.20 and Maurice et al.27, have emphasized the 

necessity for endoscopists to be well-versed in 

multiple methods to effectively handle complex 

cases. 

Multi-technique proficiency can lead to 

reduced procedure times and improved overall 

patient outcomes, highlighting the value of 

rigorous and diverse training programs in 

endoscopic education. The study by Gad et al.28 

suggested that larger, more diverse populations 

can provide more comprehensive data on the 

efficacy and safety of these techniques. 

This study has a number of shortcomings in 

spite of its advantages. The findings may not be 

as broadly applicable as they may be due to the 

single-center methodology and the rather small 

sample size. Additionally, the randomization 

process, while rigorous, could not account for all 

potential confounding variables. Future research 

should focus on larger, multicentre trials to 

validate these findings and explore the potential 

differences in outcomes based on patient 

demographics and anatomical variations.  

Furthermore, it would be beneficial to 

investigate the long-term outcomes and potential 

complications associated with each technique. 

Understanding the impact of these techniques on 

long-term patient health and quality of life is 

crucial for developing best practice guidelines. 

Additionally, exploring the cost-effectiveness of 

these techniques could provide valuable insights 

for healthcare providers and policymakers. 

 
4. Conclusion 

For patients with challenging CBD anatomy 

during ERCP, DGT, TPS, and Needle-Knife 

Precut or Fistulotomy are all practical and 

efficient methods for accomplishing successful 
biliary cannulation. 

 The choice of technique should be 

individualized, considering the patient’s specific 

anatomy and the endoscopist’s expertise and 

underscoring the importance of personalized 
treatment approaches in ERCP procedures. 

Additionally, this study refuted the claim that 

ERCP in patients with liver cirrhosis is always 

associated with a high rate of complications. The 

cost analysis suggests that while some 

techniques may have higher initial costs, their 
efficacy in reducing complications can lead to 

overall cost savings. 
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