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Abstract
BACKGROUND
[bookmark: _Hlk56585017]Choledocholithiasis removal via endoscopic retrograde cholangiopancreatography (ERCP) then followed by laparoscopic cholecystectomy (LC) has gradually become the principal method in the treatment of gallstones and choledocholithiasis. We use ERCP through the cystic duct to treat gallstones combined with choledocholithiasis, with the aim to preserve the normal function of the gallbladder while simultaneously decreasing risk of biliary tract injury.

CASE SUMMARY
A total of six cases of patients diagnosed with gallstones and choledocholithiasis were treated with ERCP. The efficacy was evaluated via operation success rate, calculus removal rate, postoperative hospital stay and average hospitalization costs; the safety was evaluated through perioperative complication probability, gallbladder function detection and gallstones recrudesce. The calculus removal rate reached 100%, and patients had mild adverse events, including 1 case of postoperative acute cholecystitis and another of increased blood urinary amylase; both were relieved after corresponding treatment, the remaining cases had no complications. The average hospital stay and hospitalization costs were 6.16 ± 1.47 d and 5194 ± 696 dollars. The 3-11 mo follow-up revealed that gallbladder contracted well, without recurrence of gallstones.

CONCLUSION
This is the first batch of case reports for the treatment of gallstones and choledocholithiasis through ERCP approached by natural cavity. The results and effects of six reported cases proved that the new strategy is safe and feasible and is worthy of further exploration and application.
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Core Tip: Radical treatment for gallbladder stones and choledocholithiasis through natural cavity endoscopy is one of the technical innovation surgeons have worked hard to explore. We report six cases of gallbladder stones combined with choledocholithiasis treated with endoscopic retrograde cholangiopancreatography through the cystic duct. The stones were completely removed, and the 11 mo follow-up showed gallbladder function remains intact. This strategy successfully decreased risk for secondary operations and cholecystectomy, was minimally invasive, preserved the integrity of gallbladder and common bile duct and should be regarded as a true natural orifice transluminal endoscopic surgery operation.

INTRODUCTION
Gallstones with choledocholithiasis represents one of the most common clinical diseases[1-3]. Laparoscopic cholecystectomy (LC) is the standard procedure for benign gallbladder diseases[4]; endoscopic retrograde cholangiopancreatography (ERCP) is one of the first choices for the treatment of choledocholithiasis[5-7]. Cholecystectomy with open choledochotomy, LC after endoscopic calculus removal, or LC combined with laparoscopic common bile duct exploration is currently the common treatment for patients with gallstones and choledocholithiasis[8-10]. However, transabdominal cholecystectomy may have complications such as abdominal pain, incisional hernia, abdominal adhesions or incision infections[11]. Therefore, to promote postoperative recovery, it is important to identify a technology for treating gallstones and choledocholithiasis with few scars or no scars and limited trauma, pain and interference of immune and physiological functions[12]. Recently, it was reported in the literature that ERCP combined with the SpyGlass system was used to insert a metal or plastic stent via the common bile duct, followed by gallstone removal after the stent dilation in the second phase. The patient recovered well after surgery without serious complications[13]. The operation solved the issues of gallstones and choledocholithiasis in one procedure via the natural cavity under endoscopy, while requiring no conventional surgery, providing a new idea for treating such diseases. However, this surgical method not only requires a second-phase operation, implanting a metal or plastic stent, but also has a higher hospitalization cost and longer hospital stay. Therefore, we asked if there are methods for treating gallstones and choledocholithiasis via the natural cavity under endoscopy with one procedure rather than conventional surgery? We removed gallstones via the natural cavity and choledocholithiasis via the dilated cystic duct in one procedure through ERCP while preserving the gallbladder function. The procedure is now reported as follows, and we discuss its safety and feasibility.

CASE PRESENTATION
Chief complaints
Six patients included 3 males and 3 females aged 28 to 66 years diagnosed with gallstones and choledocholithiasis in the Department of Hepatobiliary, the Second Affiliated Hospital of Army Medical University. Everyone complained of upper abdominal pain, nausea and fatigue. 

History of present illness
The characteristics of the six patients are shown in Table 1: Three males and three females aged 18-66 years. The number of gallstones was 1-3, the diameter of the gallstones was 4-13 mm and the thickness of the gallbladder wall was 3-6 mm. The number of choledocholithiases was 1-16, the diameter of choledocholithiasis was 5-13 mm, and the diameter of the choledocholithiases was 10-17 mm. 

History of past illness
Case 1 had a history of hypertension and received oral amlodipine of 5 mg to control blood pressure; Case 5 had a history of right upper lung lobectomy; Case 6 had duodenal tumor in 2003 and was treated with left inguinal hernia repair in 2016. Other patients had no special illness history (Table 1).

Physical examination
All the patients had soft abdomen, the right upper abdomen was tender and no rebound pain. Among them, Case 2 and Case 5 simultaneously presented with yellowish skin and sclera, accompanied by yellow urine.

Laboratory examinations
Cases 2, 3, 4 and 5 had abnormal liver functions with increased aspartate aminotransferase and alanine aminotransferase; the other 2 patients had normal laboratory examinations, see in Table 1.

Imaging examinations
[bookmark: _Hlk54004097]Before the operation, the patients were examined by abdominal ultrasound, magnetic resonance cholangiopancreatography (MRCP) or abdominal computed tomography (Figure 1A).

FINAL DIAGNOSIS
The examinations and imaging findings were concerning for gallstones and choledocholithiasis.

TREATMENT
Instruments
All cases were examined with a Fuji duodenoscope (FUJINON, EPX-4400 endoscopic system, ED-530XT lens, Tokyo, Japan); an ERCP related device and consumables as the operation required; a guide wire (COOK, METII-21-480 or ACRO-25-480, Bloomington, IN, United States); needle knife papillotomes (COOK, DASH-1 or DASH-35); a dilatation balloon (COOK, QBD-8 × 3 or QBD-10 × 3); a basket for calculus removal (MWB-2×4 or MWB-3×6; FS-LXB-2 × 4 or FS-LXB-3 × 6); a balloon for calculus removal (COOK TXR-8.5-12-15-A); and a nasal biliary drainage catheter (COOK, ENBD-7- LIGUORY 7F, COOK ENBD-7-NAG 7F).

Surgical methods
The diameter of the cystic duct should be measured preoperatively with MRCP. The gallstone can be removed directly without dilating the cystic duct if the diameter of the cystic duct is larger than that of the gallstone; if the diameter of the gallstone is larger than that of the cystic duct, it is necessary to use a balloon to expand the cystic duct to between 1.1 and 1.3 times the diameter of it. This therapy strategy should be abandoned if the gallstone is still larger than the dilated cystic duct.
Routine MRCP was performed for the initial evaluation before the operation to identify gallstones and choledocholithiasis (Figure 1B). Patients with calculus diameters less than 0.8 cm and diameter of cystic duct greater than 0.5 cm were selected. In the conventional ERCP position, the duodenum and papilla were observed under the microscope, and cholangiography was performed after successful papilla intubation with the bow knife guided by the guide wire. The lower part of the common bile duct was dilated with a dilation balloon, the choledocholithiasis was removed with a basket for calculus removal and a basket for calculus crush and the residual calculus was checked for the extrahepatic bile duct (Figures 2A and 3A). The guide wire arch knife was used for super selection of the cystic duct, and cholecystography was performed. Then, whether cystic duct balloon dilatation was performed was decided based on the diameters of the cystic duct and gallstones. Patients who met the criteria first underwent fluoroscopic cylindrical balloon dilation, and the diameter after dilation was greater than 0.8 cm. Next, the basket for calculus removal or balloon was inserted into the gallbladder via the cystic duct to remove the gallstones (Figures 2B-D and 3C-E). Then, the nasal biliary drainage catheter was inserted after confirming thorough removal of the gallstones and choledocholithiasis (Figure 3F). Rehydration, anti-infection and nutrition as well as other conventional treatments were given after the operation. Transnasal cholangiography was performed on the first day after the operation to check for residual calculus, and the nasal biliary drainage catheter was pulled out when no calculus remained in the gallbladder or common bile duct. Therefore, all patients took ursodeoxycholic acid after the operation to reduce the recurrence of calculus[14].

Observation indicators
(1) The achievement ratio of calculus removal was measured. (2) The operation time and dilation of the cystic duct were recorded. (3) The postoperative diet recovery time, length of hospital stay and hospitalization costs were measured. (4) Complications were recorded; the Clavien-Dindo Complication Grading System was used for rating the operative complications.

Gallbladder function evaluation
The specific formula was as follows: Gallbladder excretion function (%) = (fasting gallbladder volume - postprandial gallbladder volume)/(fasting gallbladder volume) × 100%, [GBEF (%) = (FGBV - PGBV)/(FGBV) × 100%][15].

OUTCOME AND FOLLOW-UP
All patients were re-examined by: (1) Abdominal ultrasound every month after the operation; (2) MRCP re-examination was performed 3 mo after the operation; (3) the contraction function of the gallbladder was examined 3, 6, 9 and 12 mo after the operation. Gallbladder function was measured by the GBEF value, FGBV and PGBV 30 min after a fatty meal. 
All patients had successful operations with complete calculus removal. One patient underwent postoperative nasal cholangiography and was found to have residual calculus in the gallbladder and common bile duct, so ERCP was performed again for calculus removal. According to the examination, the cystic duct in all patients was smooth without distortion or stenosis. The efficacy was evaluated through the achievement ratio of the operation, removal rate of calculus, postoperative hospital stay and average hospitalization costs; safety was evaluated through the perioperative complication probability, postoperative detection of gallbladder function and recurrence of gallstones (Table 2). The patients had mild postoperative adverse events, including 1 patient who received secondary ERCP and had acute cholecystitis after the operation, which improved after anti-infection treatment was provided. One patient had increased blood urinary amylase, which improved after treatment with inhibitory enzymes and nutrition was provided. The remaining patients had no complications, such as hemorrhage, cholangitis, pancreatitis or duodenal perforation. The abovementioned complications were rated as level II by the Clavien-Dindo grading system, thus not requiring additional surgical procedures. 

Intraoperative conditions
All six patients had successful operations with complete calculus removal. The time of ERCP was 95-140 min. All patients were treated with a nasal biliary catheter for drainage after the operation, and the nasal biliary catheter was inserted into the extrahepatic bile duct (Table 3). One patient underwent transnasal cholangiography after the first calculus removal, which showed residual calculus in the gallbladder and common bile duct, so ERCP was performed again (Table 4). 

Observation of postoperative complications
Biliary colic in all patients was gradually relieved after the operation. As shown in Table 4, the patients had mild postoperative adverse events, including 1 patient who received secondary ERCP due to residual calculus in the gallbladder and common bile duct, as shown by transnasal cholangiography, and who had acute cholecystitis after the operation, which improved after anti-infection treatment was provided. One patient had increased blood urinary amylase, which improved after treatment with inhibitory enzymes and nutrition was provided. The remaining patients had no complications, such as hemorrhage, cholangitis, pancreatitis or duodenal perforation. The abovementioned complications were rated as level II by the Clavien-Dindo grading system, thus not requiring additional surgical procedures (Table 5). 

Length of hospital stay and medical costs
For patients with gallstones and choledocholithiasis treated by cystic duct dilatation through ERCP in our department from January 2019 to January 2020, the average length of hospital stay was 6.16 ± 1.47 d (n = 6), and the hospitalization cost was 5194 ± 696 dollars (n = 6). For patients treated by laparoscopic common bile duct incision for calculus removal and cholecystectomy in the same period, the average length of hospital stay was 12.73 ± 3.17 d (n = 11), and the hospitalization cost was 6619 ± 1466 dollars (n = 11). For patients treated by LC after ERCP, the average length of hospital stay was 9.90 ± 2.78 d (n = 20), and the hospitalization cost was 6606 ± 2605 dollars (n = 20). In the treatment of gallstones and choledocholithiasis by cystic duct dilatation through ERCP, most of the costs were for special materials such as guide wires, endoscopic papillary balloon dilation and endoscopic nasobiliary drainage. 

DISCUSSION
The current methods for the treatment of gallstones and choledocholithiasis areas[6,16] are follows: (1) Cholecystectomy + common bile duct exploration: This is a classic standard practice, with relatively low technical requirements, a short operation time, a high achievement ratio of the operation and easy promotion; however, it also has disadvantages such as substantial trauma, high requirements for cardiopulmonary function, a long time to resume the diet, a slow recovery of gastrointestinal tract function, a high probability of postoperative incision infection, a long hospital stay and affected quality of life by the postoperative indwelling T tube; (2) LC + common bile duct exploration: This surgical method is completed under laparoscopy on the basis of laparotomy. Compared with the former, it is less invasive and has a faster recovery; however, it still requires a T tube to be retained after the operation, which affects the quality of life; and (3) Common bile duct calculus removal through ERCP + LC: Laparoscopic cholecystectomy is the gold-standard surgical procedure for treating benign gallbladder diseases[17], with less trauma, a shorter hospital stay, less pain and a faster postoperative recovery. However there are cholecystectomy-related surgical risks, including bile duct injury, hemorrhage, bile fistula, abdominal infection and duodenal perforation as well as probable occurrence of chronic diarrhea and malignant tumors of the digestive system (colon cancer, pancreatic cancer, esophageal cancer, hepatocellular carcinoma) after the operation due to cholecystectomy and loss of gallbladder function[6,18,19]. In our cases, gallbladder stones combined with recent secondary choledocholithiasis were treated with ERCP, which decreased likelihood of cholecystectomy and related risks while retaining gallbladder and its function, expanding the benefits of patients. In addition, the occurrence of postoperative complications during the entire minimally invasive surgery is similar to that of conventional ERCP. Therefore, it is of great clinical significance to find new treatment strategies to further reduce the corresponding trauma and surgical scars.
New treatment strategies, including natural orifice transluminal endoscopic surgery (NOTES) cholecystectomy via the stomach, vagina and colorectum have been explored[20,21]. This method has obvious advantages over LC, such as a more satisfactory appearance, less systemic inflammation, mild postoperative pain, a faster recovery and the avoidance of incisional hernia[22]; however, NOTES also has many problems that need to be solved, including the surgical approach via the abdominal cavity, the prevention of interference, suture and anastomosis instruments, the spatial positioning method, the incision closure technique, personnel training and the surgical operation platform, among which, the surgical approach and incision closure technique are the most important[23]. In addition, transvaginal cholecystectomy is limited to female patients and requires the assistance of laparoscopic instruments, so it requires the collaboration of gynecologists and surgeons[24-26].Therefore, after the approval of the ethics committee, we selected suitable patients (recent occurrence of secondary choledocholithiasis, with the largest diameter of gallstones less than 0.8 cm or less than the inner diameter of the dilated cystic duct), performed complete choledocholithiasis removal, and then established a natural channel for the common bile duct–cystic duct for calculus removal to dilate the gallbladder via the cystic duct with the cystic duct dilation technique. After completely removing the gallstones, the calculus in the common bile duct was removed to perform concurrent treatment for gallstones and choledocholithiasis. This surgical treatment method is completely different from the previous treatment concept. The entire surgical procedure and postoperative treatment are the same as conventional ERCP. According to preliminary clinical studies, patients recovered well after the operation without related complications. This method is expected to become an effective treatment strategy that is completely different from the current strategies.
The advantages of trans-cystic duct ERCP in the treatment of gallstones and choledocholithiasis are as follows: (1) The entire surgical procedure is completed under duodenoscopy, and no cholecystectomy is required; (2) the treatment results in a shorter hospital stay and low hospitalization costs, there are no surgery-related scars or complications and gallbladder function is retained. Compared with the report by Liu et al[13], this technique is a one-step treatment for gallstones and choledocholithiasis and does not use metal stents to avoid a second application of the SpyGlass system, which greatly reduces the hospitalization costs; (3) there is a decreased incidence of complications, and there is no occurrence of complications such as biliary tract injuries because no cholecystectomy is required; (4) it is performed via natural channels without damage to the gallbladder mucosa and with maintenance of normal gallbladder function. The patient's normal physiological anatomy is basically restored after the operation, which improves the patient's quality of life and is more acceptable to patients; and (5) the occurrence of some gallstones is correlated with the inadequate bile drainage caused by a twisted cystic duct. By dilating the cystic duct, the aforementioned drainage problems are corrected, accordingly restoring the normal physiology and reducing the recurrence of calculus. 
From our current experience, this technology still has certain disadvantages: (1) It is only effective for some patients. It is expected to be successful for those with 1 or less than 10 calculi, where the diameter of the gallstones is less than 0.8 cm, or in cases where although the diameter of the cystic duct is greater than 0.8 cm, the diameter of the cystic duct is dilated at the same time, and the diameter of calculus is less than 3 mm. Patients who meet the aforementioned criteria may easily achieve success. However, we believe that with the improvement of experience, the criteria for patients suitable for this operation will become increasingly wider. (2) ERCP is one of the preferred therapies for choledocholithiasis. It has been reported that some complications including recurrent cholangitis, pancreatitis, hemorrhage and perforation occurred after the endoscopic sphincterotomy (EST)[27,28]. There also occurred complications in our preliminary practice 20 years ago. However, the aforementioned complications occurring rate has been reduced significantly after the reported studying curve (180-200 cases)[29,30]. In our center, ERCP plus EST is safe and effective for the treatment of choledocholithiasis. Arguably, ERCP is quite safe for surgeons with rich experience. However, it is not suitable for inexperienced surgeons (operating less than 200 cases totally or less than 100 cases annually). Thus, this operation strategy is suggested to be selectively developed in a large and experienced medical center. The key to the entire process is inserting the guide wire or balloon into the gallbladder. If insertion cannot be achieved, the entire surgical process cannot be continued. The surgeon should move gently and slowly during the operation, and brute force is not allowed. The procedure should be abandoned if success is not achieved in 10 attempts. 
Guide wire insertion into the gallbladder is the key to the success of operation. First of all, the selective cystic duct intubation strategy should be applied based on the site and direction of the cystic duct incision. Before the operation, operators should read the MRCP image carefully and know about the site, shape, direction and length of the cystic duct incision. We have found that the gallstones might cause significant dilation of the cystic duct during the process of removing from the cystic duct, and the dilation diameter usually ranged from 0.3 cm to 0.8 cm; therefore, the difficulty of the guide wire entering the gallbladder was substantially reduced. Although the location of the cystic duct joining the common bile duct may increase the difficulty, it can be solved by adjusting the entry direction of the guide wire. Among them, entering from the left side is the most difficult, while entering from the right side is relatively easier. For those patients with twisted cystic duct, the difficulty of the guide wire entering into the gallbladder is reduced after dilation by gallstone removal. Secondly, we also noticed that the different location of gallstones needs variable management methods. We select those patients with recent secondary choledocholithiasis and with countable gallstones to perform transcystic duct exploration. For the convenience of gallstone removal, an appropriate amount of bile should be sucked to narrow the gallbladder before the operation. Either a mesh basket or a balloon can be used for the exploration depending on the location of the gallstone in the gallbladder. When the gallstone is located in the body of gallbladder, the mesh basket will be preferred; while if the gallstone is located in the neck or the ampulla of gallbladder, the balloon can be used to push it to the body of gallbladder or pull the gallstone out directly.

CONCLUSION
In summary, in select cases, we propose the use of a new endoscopic treatment method for removal of gallbladder stones and common bile duct stones through the natural cavity at one time. This strategy decreased risk of secondary operations and cholecystectomy and was minimally invasive while retaining the integrity of the gallbladder and common bile duct. It is a true NOTES operation. The advantages of this completely new strategy include decreased cost and low trauma, which contributed to quick recovery and shortened hospital stay. Moreover, it is technically safe and feasible with great application value, and it can be practiced in some endoscopy centers with relevant experience. With an accumulation in the number of cases, an increasing number of people will be able to benefit from this procedure. 
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Figure Legends
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Figure 1 Preoperative magnetic resonance cholangiopancreatography showed gallbladder and common bile duct stones. The white arrow points to the stone location. A: T2 weighted image sequence; B: Balanced turbo field echo sequence.
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Figure 2 Real-time intraoperative photographs. A: Duodenal papilla intubation; B: Expansion of the lower part of the common bile duct by the balloon expanding; C and D: Stone removal from bile duct.
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Figure 3 Procedure of gallstones and choledocholithiasis removal through endoscopic retrograde cholangiopancreatography. A: Guide wire insertion into the common bile duct after duodenal papilla intubation (red arrow); B: Expansion of the lower part of the common bile duct by the balloon (blue triangle); C: The guide wire is inserted into the gallbladder, the cystic duct is widened and the stones in the gallbladder and the cystic duct are negative (red arrow); D: The stone was dragged out with a stone removal balloon (blue triangle); E: Stone removal by basket (red triangle); F: Cystic duct dilation through the balloon (blue triangle); G: Gallstone was removed again with the balloon after the gallbladder duct dilatation (blue triangle); H: Endoscopic nasobiliary drainage insertion (blue arrow).

Table 1 Laboratory examinations and history of past illness
	Case No.
	ALT, IU/L
	AST, IU/L
	TBIL, μmol/L
	DBIL, μmol/L
	Hb, g/L
	WBC, 109/L
	PT, s
	History of past illness

	1
	17.3
	18
	22.3
	6.8
	148
	5.43
	11.9
	Hypertension

	2
	1025.4
	594.9
	92.4
	63.7
	140
	8.24
	10.9
	Normal

	3
	129.6
	72.6
	12.9
	2.8
	129
	4.18
	10.8
	Normal

	4
	115.8
	58.7
	35.3
	10.8
	151
	5.08
	10.2
	Right upper lung lobectomy

	5
	184.1
	71.9
	13.6
	3.4
	129
	4.65
	10.8
	Normal

	6
	28.4
	21.8
	12.6
	2
	135
	8.89
	11.6
	Duodenectomy and anastomosis


AST: Alanine aminotransferase; ALT: Aspartate aminotransferase; DBIL: Direct bilirubin; HGB: Hemoglobin; PT: Prothrombin time; TBIL: Total bilirubin; WBC: White blood cell.


Table 2 Follow-up results after removing gallstones and choledocholithiasis by endoscopic retrograde cholangiopancreatography
	No.
	Follow-up period in mo
	Residual stones
	GBEF before surgery, %
	GBEF after surgery, %
	Biliary colic
	Calculus recurrence

	
	
	
	
	3 mo
	6 mo
	9 mo
	
	

	1
	11
	No
	53
	95
	82
	83
	No
	No

	2
	6
	No
	60
	73
	80
	NA
	No
	No

	3
	8
	No
	55
	60
	NA
	NA
	No
	No

	4
	6
	No
	NA
	52
	NA
	NA
	No
	No

	5
	6
	No
	54
	62
	68
	NA
	No
	No

	6
	8
	No
	NA
	56
	72
	NA
	No
	No


GBEF: Gallbladder excretion function; NA: Not available, lost to follow-up or undetected.

Table 3 Clinicopathological data of included patients
	No.
	Gender
	Age in yr
	Number of gallstones
	Diameter of gallstones, mm
	Thickness of gallbladder wall, mm
	Cystic duct diameter, mm
	Cystic duct length, mm
	Cystic duct direction
	Number of choledocholithiasis
	Diameter of common bile duct, mm
	Diameter of choledocholithiasis, mm
	Dilating the cystic duct

	1
	Male
	66
	3
	13
	5.6
	6
	2.9
	Right
	16
	13
	13
	Yes

	2
	Female
	28
	3
	6
	3
	7
	3.5
	Right
	6
	16.3
	6
	No

	3
	Female
	31
	1
	7
	4
	5
	2.5
	Right
	4
	15
	5
	Yes

	4
	Male
	43
	1
	5
	3
	5
	3
	Dorsal
	3
	12
	5
	No

	5
	Female
	41
	2
	6
	5
	6
	3
	Right
	1
	10
	7
	No

	6
	Male
	59
	1
	8
	3
	5
	2.7
	Dorsal
	2
	11
	9
	Yes



Table 4 Intraoperative parameters and information of endoscopic retrograde cholangiopancreatography
	No.
	ERCP operation time, min
	EPBD, cm
	Biliary stent
	ENBD
	Secondary ERCP

	[bookmark: _Hlk41772025]1
	140
	0.8
	No
	Yes
	Yes

	2
	120
	0.6
	No
	Yes
	No

	3
	125
	0.8
	No
	Yes
	No

	4
	95
	0.6
	No
	Yes
	No

	5
	105
	0.6
	No
	Yes
	No

	6
	110
	0.8
	No
	Yes
	No


ENBD: Endoscopic nasobiliary drainage; EPBD: Endoscopic papillary balloon dilation; ERCP: Endoscopic retrograde cholangiopancreatography.

Table 5 Postoperative complications of endoscopic retrograde cholangiopancreatography
	No.
	Hyperamylasemia
	Cholecystitis
	Hemorrhage
	Cholangitis
	Cystic duct injury
	Duodenal injury

	1
	Yes
	No
	No
	No
	No
	No

	2
	No
	No
	No
	No
	No
	No

	3
	No
	Yes
	No
	No
	No
	No

	4
	No
	No
	No
	No
	No
	No

	5
	No
	No
	No
	No
	No
	No

	6
	No
	No
	No
	No
	No
	No
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