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Abstract
BACKGROUND
Laparoscopic cholecystectomy (LC) combined with laparoscopic common bile duct (CBD) exploration (LCBDE) is one of the main treatments for choledocholithiasis with CBD diameter of larger than 10 mm. However, for patients with small CBD (CBD diameter ≤ 8 mm), endoscopic sphincterotomy remains the preferred treatment at present, but it also has some drawbacks associated with a series of complications, such as pancreatitis, hemorrhage, cholangitis, and duodenal perforation. To date, few studies have been reported that support the feasibility and safety of LCBDE for choledocholithiasis with small CBD.

AIM
To investigate the feasibility and safety of LCBDE for choledocholithiasis with small CBD.

METHODS
A total of 257 patients without acute cholangitis who underwent LC + LCBDE for cholecystolithiasis from January 2013 to December 2018 in one institution were reviewed. The clinical data were retrospectively collected and analyzed. According to whether the diameter of CBD was larger than 8 mm, 257 patients were divided into large CBD group (n = 146) and small CBD group (n = 111). Propensity score matching (1:1) was performed to adjust for clinical differences. The demographics, intraoperative data, short-term outcomes, and long-term follow-up outcomes for the patients were recorded and compared.

RESULTS
In total, 257 patients who underwent successful LC + LCBDE were enrolled in the study, 146 had large CBD and 111 had small CBD. The median follow-up period was 39 (14-86) mo. For small CBD patients, the median CBD diameter was 0.6 cm (0.2-2.0 cm), the mean operating time was 107.2 ± 28.3 min, and the postoperative bile leak rate, rate of residual CBD stones (CBDS), CBDS recurrence rate, and CBD stenosis rate were 5.41% (6/111), 3.60% (4/111), 1.80% (2/111), and 0% (0/111), respectively; the mean postoperative hospital stay was 7.4 ± 3.6 d. For large CBD patients, the median common bile duct diameter was 1.0 cm (0.3-3.0 cm), the mean operating time was 115.7 ± 32.0 min, and the postoperative bile leak rate, rate of residual CBDS, CBDS recurrence rate, and CBD stenosis rate were 5.41% (9/146), 1.37% (2/146), 6.85% (10/146), and 0% (0/146), respectively; the mean postoperative hospital stay was 7.7 ± 2.7 d. After propensity score matching, 184 patients remained, and all preoperative covariates except diameter of CBD stones were balanced. Postoperative bile leak occurred in 11 patients overall (5.98%), and no difference was found between the small CBD group (4.35%, 4/92) and the large CBD group (7.61%, 7/92). The incidence of CBDS recurrence did not differ significantly between the small CBD group (2.17%, 2/92) and the large CBD group (6.52%, 6/92).

CONCLUSION
LC + LCBDE is safe and feasible for choledocholithiasis patients with small CBD and did not increase the postoperative bile leak rate compared with choledocholithiasis patients with large CBD.
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[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK20]Core Tip: Previous studies on laparoscopic common bile duct (CBD) exploration (LCBDE) in choledocholithiasis with small diameter have been limited. Although some studies have suggested that small CBD stone may be a significant risk factor for postoperative bile leak after LCBDE, the sample size of small CBD choledocholithiasis in these studies was relatively small. The goal of our study was to emphasize the safety and feasibility of LCBDE for choledocholithiasis with small CBD through large-sample analysis. The results showed that LCBDE for choledocholithiasis with small-diameter without acute cholangitis did not increase the postoperative biliary leak rate and the recurrence rate of CBD stones.

INTRODUCTION
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Common bile duct (CBD) stones (CBDS) is a common condition of the biliary tree that can cause serious complications such as cholangitis, pancreatitis, and liver abscess. CBDS always requires surgical intervention, which primarily includes open choledochotomy, perioperative endoscopic sphincterotomy (EST), and laparoscopic CBD exploration (LCBDE)[1,2]. Many studies have shown that conventional open choledochotomy therapy for choledocholithiasis may lead to a wide range of adverse events and a long recovery time[3,4]. With the development of endoscopic technology, EST combined with laparoscopic cholecystectomy (LC) has been widely used as a less invasive treatment for choledocholithiasis. However, the sphincter of Oddi’s destroyed by sphincterotomy may result in refluxing of duodenal juice, which may in turn lead to recurrence of CBDS, recurrent episodes of cholangitis, and even biliary malignancies[5-7]. Ding et al[8] confirmed that compared with LCBDE, EST + LC has a higher recurrence rate of CBDS. In addition, EST is also associated with a series of complications such as pancreatitis, bleeding, perforation, and even death[9,10]. Recently, many studies have confirmed that LCBDE is a safe and cost effective option for CBDS, but these studies mainly focused on the cases whose CBD was larger than 1.0 cm[11-13]. However, whether it is feasible or safe to undergo LCBDE for those with small CBD (CBD diameter ≤ 8 mm) still remains controversial, and few studies have reported to support the feasibility and safety of LCBDE for choledocholithiasis with small CBD[14,15]. In this retrospective study, we investigated the feasibility and safety of LCBDE for choledocholithiasis with small CBD.

MATERIALS AND METHODS
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Patients
This was a retrospective study for 257 consecutive patients admitted to the Hepatobiliary and Pancreatic Surgery Department of Fujian Provincial Hospital who underwent LCBDE with primary CBD closure for choledocholithiasis during the 6-year period from January 2013 to December 2018. Preoperative computed tomography (CT) or magnetic resonance cholangiopancreatography (MRCP) examination was performed for all the patients to measure the most dilated part of the supraduodenal common bile duct. Based on whether the diameter of CBD was larger than 8 mm, 257 patients were divided into large CBD group (n = 146) and small CBD group (n = 111). All surgeries were performed by experienced chief physicians. This study was approved by the institutional review board of the Fujian Provincial Hospital. All patients were given written or verbal informed consent prior to study inclusion.

Inclusion criteria included: (1) Patients were diagnosed with cholecystolithiasis complicated with choledocholithiasis by CT or MRCP, and no intrahepatic bile duct stones were found; (2) Patients without obstructive jaundice, and serum bilirubin level was < 2 mg/dL; (3) Child-Pugh A or B; and (4) Cardiopulmonary system and other important organs functioned normally and were able to withstand surgical treatment. 

Exclusion criteria included: (1) Previous EST or biliary surgery; (2) Patients with acute cholecystitis, cholangitis, or pancreatitis; (3) Patients with choledochal stenosis or Oddi sphincter dysfunction requiring choledochojejunostomy; and (4) Patients who underwent T-tube drainage during the surgery.

Patient data collection
Medical records were retrospectively reviewed in respect to age, gender, underlying disease, liver function tests, CT or MRCP, operating time, intraoperative blood loss, whether converted to laparotomy, the postoperative hospital stay, postoperative complications, stone clearance rate, stone recurrence, and choledochal stenosis. Postoperative complications were defined as those that occurred within the first 30 d after surgery. Bile leak was defined as bilirubin concentration in the drain fluid at least three times the serum bilirubin concentration on or after postoperative day 3 or as the need for radiologic or operative intervention resulting from biliary collections or bile peritonitis[16].

Surgical procedure
All procedures were performed by highly experienced laparoscopic biliary surgeons. Surgery was performed using a 4-trocars laparoscopic technique under general anesthesia. A 10-mm observation port was placed below the umbilical region, and a 12-mm main operating port was placed below the xiphoid process while two 5-mm operating ports were placed below the costal margin of the right midline clavicle and the costal margin of the right axillary front, respectively. Firstly, the gallbladder triangle was dissected, and the cystic artery and the cystic duct were clipped with Hem-o-lock, respectively, and then dislocated. The gallbladder was then dissociated and removed. A longitudinal incision of approximately 8-10 mm was cut along the anterior wall of the CBD. The flexible choledochoscope (Olympus, Tokyo, Japan) was inserted into CBD to explore the biliary tree including intrahepatic bile ducts and the distal CBD to confirm the number, size, and location of bile duct stones. The CBDS were extracted by a stone extractor (Olympus). For big stones, holmium laser lithotripsy was performed first to crush the stones, which were then extracted by a basket. After removing stones, choledochoscope was performed again to confirm the complete clearance of the stones. Finally, the incision in the anterior wall of the CBD was continuously sutured with 4-0 or 5-0 polydioxanone monofilament absorbable suture.

Follow-up
All patients were routinely assessed for complications after surgery in the outpatient clinic using routine blood tests, liver function tests, and ultrasound, and MRCP was performed if necessary. Follow-up was conducted at 1 wk, 3 mo, 6 mo, and 1 year postoperatively, followed by annual follow-up. The follow-up was performed until April 2019.

Statistical analysis
Propensity score matching (1:1) was designed to limit the influence of confounding factors when estimating treatment outcomes between the two groups. Statistical data were analyzed using the Statistic Package for Social Science 22.0 statistical software (Armonk, NY, United States). The continuous variables were expressed as means ± standard deviation or median (range), and the categorical variables were expressed using frequency distributions. Comparison of variables was carried out by chi-square test or Fisher exact test for categorical variables, and independent Student’s t-test for continuous variables. P < 0.05 was considered statistically significant.

RESULTS
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Patient characteristics
A total of 257 cases were enrolled, and patients’ characteristics, including baseline demographic data, clinical parameters, and underlying diseases, are shown in Table 1. There were 111 patients in the small CBD group (CBD diameter < 8 mm), including 50 males (45.05%) and 61 females (54.95%), with an average age of 57.6 ± 12.4 years. There were 146 patients in the large CBD group (CBD diameter ≥ 8mm), including 57 males (39.04%) and 89 females (60.96%), with an average age of 60.2 ± 14.6. The median common bile duct diameter was 0.6 cm (0.2-2.0 cm) in the small CBD group and 1.0 cm (0.3-3.0 cm) in the large CBD group (Figure 1). Additionally, the diameter of CBD stones, aspartate aminotransferase, and glutamyl transpeptidase varied between the small CBD group and the large CBD group, and this difference was statistically significant (P < 0.05). The two groups were similar in terms of the other evaluated preoperative biochemical parameters and underlying diseases (P > 0.05).

Comparison of outcomes between the small and large CBD groups
To adjust for differences in baseline clinical characteristics between the small and large CBD groups, propensity score matching (1:1) was performed as shown in Table 1. All clinical variables that can affect the outcomes were adjusted and compared after propensity score matching.

Short-term outcomes: All surgeries were performed laparoscopically without conversion to laparotomy. The short-term follow-up results after propensity matching are summarized in Table 2. The mean operating time was 106.4 ± 27.7 min for the small CBD group and 114.7 ± 33.7 min for the large CBD group (P = 0.073). The amount of intraoperative blood loss in the small CBD group was 20 (5-200) mL, while that in the large CBD group was 20 (5-200) mL (P = 0.168). Four of 184 patients (2.17%) had residual stones, which were removed by EST after surgery. There was no significant difference in stone clearance rate (97.83% vs 97.83%, P = 1.000), postoperative hospital stay (7.3 ± 3.7 d vs 7.7 ± 2.7 d, P = 0.392), and postoperative bile leak (4.35% vs 7.61%, P = 0.351) between the small CBD and large CBD groups. All patients with postoperative bile leak in both groups recovered through conservative management with drainage.

Long-term outcomes: The long-term follow-up results after propensity matching are summarized in Table 3. Recurrent CBDS occurred in a total of eight (4.35%) patients, among which five accepted EST to remove the recurrent CBDS, two underwent surgical treatment, and one refused any further treatment; no symptoms were observed during the follow-up period. There was no significant difference in the recurrence rate between the small CBD group (2.17%, 2/92) and the large group (6.52%, 6/92) (P = 0.278). No postoperative CBD stenosis case was observed in those patients.

DISCUSSION
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]This study showed that there was no significant difference in surgery outcome or postoperative complications between small and large CBD groups, which confirmed that LCBDE is feasible and safe for choledocholithiasis with small CBD.
Choledocholithiasis is one of the most common diseases in general surgery. With the improvement of living standards and the adjustment of diet structure, the incidence of choledocholithiasis increases year by year[17,18]. Currently, the preferred less invasive treatment is preoperative EST or LCBDE, which is recommended by the British Society of Gastroenterology[19]. However, EST is associated with a series of postoperative complications such as bleeding, pancreatitis, perforation, and even death. The overall postoperative complication rate of EST reached 5%-14%, and the mortality rate was 0.3%-2.3%[20-22]. Some studies[23,24] have shown that compared with two-stage perioperative EST and subsequent LC, single-stage LC + LCBDE can reduce the overall hospital stay and cost. Ding et al[8] indicated that the single-stage LC + LCBDE and two-stage preoperative EST followed by LC are equally effective in achieving initial CBDS clearance, but recurrent CBDS is more likely to occur in patients who had undergone two-stage treatment (9.47% vs 2.06%). This result may be due to the fact that EST disrupts the integrity of the Oddi sphincter, which will make it easier for the duodenal contents to reflux into the biliary system, leading to bacterial colonization and the subsequent CBDS formation. Although no high-level evidence indicated that EST will cause atypia or malignancy, EST has been demonstrated to cause reactive and proliferative changes in the CBD biliary epithelium[25].
T-tube drainage has been widely used in laparoscopic choledochotomy in order to decompress the biliary tree, reduce the complications such as bile leak and CBD stenosis, and provide an access for postoperative trans-T–tube tract choledochoscopy to detect any residual stones and removal them. However, T-tube drainage is associated with a postoperative complication rate of around 10.5%-20%, including fluid and electrolyte imbalance, accidental T-tube displacements, bile leak and wound cellulites around the T-tube, and bile peritonitis after T-tube removal[26,27]. An updated meta-analysis has shown that compared with primary CBD closure, planned T-tube insertion prolongs overall hospital stay and operating time without any evidence of benefit[28]. Thus, among patients undergoing laparoscopic choledochotomy for CBDS, T-tube drainage may not be necessary.
LCBDE can be carried out via the transductal approach or the transcystic approach, the latter is known as laparoscopic transcystic common bile duct exploration (LTCBDE). This approach protects the integrity of the CBD and avoids suture repair after choledochotomy, which is thought to be associated with lower morbidity compared to the transductal approach. A study from Tokumura et al[29] found only one bile leak in 91 patients (1%) with successful stone clearance using the transcystic approach. Another study from Waage et al[30] found one bile leak in 110 patients (0.9%) using the transcystic approach. However, it should be pointed out that their study did not indicate the diameter of the CBD. In fact, it is very difficult to perform LTCBDE in choledocholithiasis with small CBD. For those patients, cystic duct is always smaller than 3 mm, making it difficult for the 5 mm cholangioscope to pass through the cystic duct. Fang et al[31] successfully performed LTCBDE in 205 cases, but none of them was with small CBD. Thus, we believe that LTCBDE is safe and efficacious for the management of choledocholithiasis with large CBD but that it might not be appropriate for those with small CBD.
Although more and more studies have confirmed that LCBDE is a safe and cost effective option for choledocholithiasis, these studies mainly focused on cases whose CBD was larger than 1.0 cm[11-13]. Whether it is feasible or safe to undergo LCBDE for those with small CBD still remains controversial. The controversy mainly focuses on the difficulty of CBD suture and its complications. It was believed that LCBDE for small CBD is more likely to lead to postoperative bile leak and CBD stenosis.
Hua et al[32] showed that choledocholithiasis with a non-dilated CBD (CBD diameter < 8 mm) was more likely to suffer postoperative bile leak than those with dilated CBD (CBD diameter ≥ 8 mm) (22.2% vs 3.0%). However, it should be noted that in their studies, the sample size of small CBD choledocholithiasis was small (only nine cases). It was speculated that the reason for this result may be the lack of experience in LCBDE for choledocholithiasis with small CBD. Khaled et al[33] reported that there was a learning curve with the procedure of LCBDE, and the risk of bile leak was reduced with growing experience of the surgeon as the rate of bile leak was decreased from 3.5% (2/57) in the first 5 years to 1.5% (1/68) in the subsequent 5 years (the average CBD diameter was 9.4 mm). In our opinion, appropriate patient selection is essential to avoid postoperative bile leak for choledocholithiasis with small CBD. In patients with small CBD, inflammatory edema of the CBD wall is more likely to cause difficulty in suture if complicated with acute cholangitis, and it will cause relaxation of the suture when the inflammatory edema subsides after surgery. All of these causes would increase the risk of postoperative bile leak. In this study, all surgeries were performed by highly experienced general surgeons with a wealth of laparoscopic suture techniques, and those patients with acute cholangitis were excluded to reduce the effect of CBD wall edema. The overall postoperative bile leak rate was 5.8% in this study, which was comparable to that of 3.8%-11.3% reported by others[34-37]. Besides, the bile leak rate was found to be 5.4% in patients with small CBD, which was not significantly different from those with large CBD (6.2%), and this is comparable to the bile leak rates of 5.8%-8.1% in patients with CBD ≥ 10 mm as reported previously[35,38]. Thus, it was believed that it is safe and feasible for small CBD patients to perform LCBDE and that it will not increase the risk of postoperative bile leak as long as appropriate cases are selected. 
Hua et al[32] found that CBDS clearance is a significant risk factor for bile leak. With residual stones, intraluminal pressure in the bile duct will increase, and bile fluid will leak from the suturing site. Lauter et al[39] reported that 11 of 71 patients (15.5%) had residual stones after LCBDE. However, in our series, the rate of residual stones was 2.3%, which is lower than that in previously published series. This may be due to the development of choledochoscopy technology with optical magnification, direct visualization, and clearer vision. Besides, repeated confirmation before closing the CBD also increased the clearance rate of CBDS.
As for postoperative choledochal stenosis, no evidence has shown that LCBDE with primary closure would increase the risk of choledochal stenosis, even in small CBD patients. Cai et al[40] showed that no postoperative choledochal stenosis was found in 223 patients with a median follow-up of 26 mo, including 137 patients of primary closure and 102 patients of T-tube drainage. Khaled et al[33] reported postoperative choledochal stenosis was found in one of 120 patients (0.8%), with primary closure following LCBDE with a median follow-up of 39.2 mo (mean CBD diameter was 9.4 mm). In this study, no postoperative choledochal stenosis was found in either the small CBD group or the large CBD group with a mean follow-up period of 39 mo. Postoperative choledochal stenosis after LCBDE seems to occur rarely regardless of the CBD diameter. These results revealed that the primary closure after LCBDE can be performed without increasing the risk of postoperative choledochal stenosis in patients with small CBD.
This study also has its limitations. Although the effects of confounding factors were adjusted by performing propensity score matching, due to its retrospective nature, there may be selection bias between the two groups. Additional randomized controlled trials are needed to validate further these findings.

CONCLUSION
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]In summary, primary CBD closure following LCBDE + LC is a safe and effective approach for the management of choledocholithiasis with small CBD, as long as appropriate cases are selected, and does not increase the short-term or long-term complications compared with choledocholithiasis with large CBD.

ARTICLE HIGHLIGHTS
Research background
Laparoscopic common bile duct (CBD) exploration (LCBDE) combined with cholecystectomy (LC) is a common therapeutic modality for the management of CBD stones (CBDS). Over time, LCBDE + LC is mainly performed for choledocholithiasis with CBD diameter of larger than 10 mm. However, it remains unclear whether LCBDE is feasible or safe for those with small CBD (CBD diameter ≤ 8 mm).

Research motivation
Some clinical practitioners have argued that LCBDE for small CBD may be more likely to lead to postoperative bile leak and CBD stenosis. We wanted to investigate these issues to help guide clinicians in efforts to improve management of CBDS, especially for those with small CBD.

Research objectives
The retrospective study is aimed to compare the clinical outcomes of large CBD group vs small CBD group to investigate the feasibility and safety of LCBDE for choledocholithiasis with small CBD.

Research methods
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]This study includes 257 patients with cholecystolithiasis who met the criteria. The short-term and long-term clinical outcomes were compared between the large CBD group and the small CBD group. Propensity score matching (1:1) was performed to adjust for the effects of confounding factors.

Research results
There was no significant difference in operating time, intraoperative blood loss, conversion to laparotomy, and rate of residual CBDS between large CBD group and small CBD group. LCBDE for small CBD would not increase the risk of postoperative bile leak and CBD stenosis compared with large CBD.

Research conclusions
Primary CBD closure following LCBDE + LC is a safe and effective approach to the management of choledocholithiasis with small CBD, as long as appropriate cases are selected, and does not increase the short-term or long-term complications compared with choledocholithiasis with large CBD.

Research perspectives
LCBDE + LC can be performed safely for choledocholithiasis with small CBD without increasing the risk of postoperative bile leak and CBD stenosis. Additional randomized controlled trials are needed to validate further these findings.
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Figure Legends
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Figure 1 Stone size of patients. CBD: Common bile duct. 

Table 1 Baseline clinical characteristics of patients with common bile duct stones
	[bookmark: _Hlk40699603]
	Before matching, n = 257
	After matching, n = 184

	
	Large CBD, n = 146
	Small CBD, n = 111
	P value
	Large CBD, n = 92
	Small CBD, n = 92
	P value

	Gender
	Male
	57
	50
	0.333
	34
	37
	0.650

	
	Female
	89
	61
	
	58
	55
	

	Age in yr
	60.2 ± 14.6
	57.6 ± 12.4
	0.138
	59.3 ± 15.3
	57.7 ± 12.1
	0.443

	TBil in μmol/L
	13.6 (1.6-34.02)
	15.6 (4.1-33.7)
	0.227
	12.7 (2.1-34.02)
	13.5 (4.15-33.7)
	0.39

	ALT in U/L
	48.5 (7-609)
	43 (6-626)
	0.364
	33 (7-609)
	51 (6-626)
	0.152

	AST in U/L
	30 (10-881)
	23 (10-308)
	0.012
	26 (10-486)
	24 (10-308.8)
	0.729

	GTP in U/L
	265 (11-2135)
	171 (10-1539)
	0.037
	101 (11-1240)
	186.5 (10-1539)
	0.076

	Number of stone
	Single
	52
	40
	0.945
	34
	32
	0.759

	
	Multiple
	94
	71
	
	58
	60
	

	Diameter of stones in cm
	
	1.0 (0.3-3.0)
	0.6 (0.2-2.0)
	0.000
	1.0 (0.3-2.5)
	0.6 (0.2-1.7)
	0.000

	Hypertension
	No
	116
	77
	0.064
	72
	67
	0.391

	
	Yes
	30
	34
	
	20
	25
	

	Diabetes
	No
	132
	97
	0.441
	83
	82
	0.809

	
	Yes
	14
	14
	
	9
	10
	

	Heart disease
	No
	134
	102
	0.974
	85
	83
	0.601

	
	Yes
	12
	9
	
	7
	9
	

	Pulmonary disease
	No
	144
	107
	0.449
	90
	90
	1.000

	
	Yes
	2
	4
	
	2
	2
	

	Cerebrovascular disease
	No
	142
	108
	1.000
	90
	90
	1.000

	
	Yes
	4
	3
	
	2
	2
	


ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CBD: Common bile duct; GTP: Glutamyl transpeptidase; TBil: Total bilirubin.
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Table 2 Safety profile and procedure-related short-term outcomes of the small common bile duct and large common bile duct groups
	
	
	Before matching, n = 257
	After matching, n = 184

	
	
	Large CBD, n = 146
	Small CBD, n = 111
	P value
	Large CBD, n = 92
	Small CBD, n = 92
	P value

	Operating time in min
	
	115.7 ± 32.0
	107.2 ± 28.3
	0.379
	114.7 ± 33.7
	106.4 ± 27.7
	0.073

	Intraoperative blood loss in mL
	
	20 (5-200)
	20 (5-200)
	0.028
	20 (5-200)
	20 (5-200)
	0.168

	Convert to laparotomy
	No
	145
	111
	1.000
	92
	92
	

	
	Yes
	1
	0
	
	0
	0
	

	Successful stone clearance
	No
	2
	4
	0.449
	2
	2
	1.000

	
	Yes
	144
	107
	
	90
	90
	

	Bile leakage
	No
	137
	105
	0.797
	85
	88
	0.351

	
	Yes
	9
	6
	
	7
	4
	

	Bleeding
	No
	145
	111
	1.000
	91
	92
	1.000

	
	Yes
	1
	0
	
	1
	0
	

	Abdominal infection
	No
	138
	106
	0.724
	85
	88
	0.351

	
	Yes
	8
	5
	
	7
	4
	

	Pneumonia
	No
	138
	110
	0.102
	86
	91
	0.123

	
	Yes
	8
	1
	
	6
	1
	

	Incision infection
	No
	140
	110
	0.239
	88
	92
	0.129

	
	Yes
	6
	1
	
	4
	0
	

	Postoperative hospital stay in d
	
	7.7 ± 2.7
	7.4 ± 3.6
	0.406
	7.7 ± 2.7
	7.3 ± 3.7
	0.392


CBD: Common bile duct.


Table 3 Procedure-related long-term outcomes of the small common bile duct and large common bile duct groups
	
	Before matching, n = 257
	After matching, n = 184

	
	Large CBD, n = 146
	Small CBD, n = 111
	P value
	Large CBD, n = 92
	Small CBD, n = 92
	P value

	Choledochal Stenosis
	No
	146
	111
	
	92
	92
	

	
	Yes
	0
	0
	
	0
	0
	

	Stone Recurrence
	No
	136
	109
	0.057
	86
	90
	0.278

	
	Yes
	10
	2
	
	6
	2
	


CBD: Common bile duct.
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