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Abstract
AIM: To explore the feasibility and safety of endoscopic retrograde cholangiopancreatography and laparoscopic cholecystectomy (LC) performed during the same session.

METHODS: Between July 2010 and May 2013, 156 patients with gallstones and common bile duct (CBD) stones were enrolled in this retrospective study. According to the sequence of endoscopic procedures and LC, patients were classified into two groups: in group 1, patients underwent endoscopic stone extraction and LC during the same session, and in group 2, patients underwent LC at least 3 days after endoscopic stone extraction. Outcomes of the endoscopic procedures and LC were compared between the two groups, respectively.

RESULTS: There were 91 patients in group 1 and 65 patients in group 2. The characteristics of the two groups were similar. The mean duration of the endoscopic procedures was 34.9 min in group 1 and 35.3 min in group 2. There were no significant differences in the success rate of the endoscopic procedures (97.8% for group 1 vs 98.5% for group 2), the total rate of endoscopic complications (4.40% for group 1 vs 4.62% for group 2) and CBD stone clearance rate (96.7% for group 1 vs 96.9% for group 2). Duration of LC was 53.6 min in group 1 and 52.8 min in group 2. There were no significant differences in the overall LC-related morbidity and postoperative hospital stay.

CONCLUSION: Endoscopic stone extraction and LC performed during the same session was feasible and safe in patients with gallstones and concomitant CBD stones. 

© 2013 Baishideng. All rights reserved.  
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Core tip: There is still controversy regarding the optimal therapeutic algorithm for patients with gallstones and concomitant common bile duct stones. Endoscopic retrograde cholangiopancreatography combined with laparoscopic cholecystectomy is an alternative technique. This study originated from a surgical team adept in the techniques of laparoscopy, duodenoscopy and choledochoscopy. The sample size in this study was larger than most current studies. We are confident that the outcomes from this study are more objective and helpful to the surgeons who manage gallstones and common bile duct stones during the same session.
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INTRODUCTION

Approximately 5% to 15% of patients with gallstones have concomitant common bile duct (CBD) stones[1]. As the debate on the optimal choice for these patients is ongoing, surgeons are often bewildered by the variety of therapies which have emerged in the minimally invasive era. Laparoscopic cholecystectomy (LC) combined with endoscopic clearance of CBD stones is an appropriate option. Early LC after endoscopic CBD stone extraction is currently considered a good algorithm[2-5]. Reports of endoscopic stone extraction and LC being performed during the same session have continued to rise since LC became the standard procedure for cholecystectomy[6,7]. Many efforts have been made to develop this type of combination and the results are encouraging[8-15]. 

If endoscopic stone extraction and LC are to be performed during the same session as routine practice, the feasibility and safety should be investigated objectively. In the present study, we compared this method with the current practice where LC is performed after endoscopic stone extraction. Our surgical team is adept in the techniques of laparoscopy duodenoscopy and choledochoscopy, and the indications for the use of these minimally invasive procedures were stricter and more objective. In addition, this study provided more details on the combination of laparoscopic and duodenoscopic therapy during the same session.

MATERIALS AND METHODS

In this retrospective study, 156 patients with gallstones and CBD stones underwent endoscopic stone extraction and LC performed by the same surgical team at Taizhou People’s Hospital (Taizhou, Jiangsu Province, China) between July 2010 and May 2013. The study was approved by our ethics committee, and written consent was obtained from each patient. After being informed about the related therapeutic maneuver, the patients chose the sequence of endoscopic procedure and LC. According to this sequence, the patients were classified into two groups: in group 1, patients underwent endoscopic stone extraction and LC during the same session, and in group 2, patients underwent LC at least 3 d after endoscopic stone extraction[5]. Dr. Zang JF, who has significant experience in manipulation of the duodenoscope, laparoscope and choledochoscope, performed all main endoscopic and laparoscopic procedures in this study.

In group 1, general anesthesia with intubation from mouth was chosen in all patients. The endoscopic retrograde cholangiopancreatography (ERCP) procedure was performed with the patients in the prone position. A duodenoscope (TJF160R, Olympus, Japan) was inserted into the duodenal second segment via the mouth. A cholangiogram was carried out using C-arm X-ray (BV-Libra, Philips) and an endoscopic sphincterotomy (EST) was performed to extract the CBD stones. The stones were removed by basket or balloon catheter. Stones larger than 10 mm were removed using a mechanical lithotripter. A nasobiliary drain was inserted if there was a possibility of retained stones. This allowed sequential cholangiography and irrigation. Following ERCP, care was taken to remove all the gas from the stomach to facilitate LC. The patients were then placed in the reverse Trendelenburg position. LC was performed using the three trocar technique. A subhepatic drain was positioned if there was concern about the anatomy of the cystic duct and a danger of bleeding.

In group 2, patients underwent endoscopic stone extraction with general anesthesia by intubation. If there were no complications related to ERCP, LC was performed three d later. Otherwise, LC was delayed until the ERCP-related complications were successfully treated.

Statistical analysis

Medical records, endoscopic and operative reports were reviewed. The statistical data were analyzed using t test, Pearson’s χ2 or Fisher’s exact test. The results were analyzed using a statistical analysis program (SPSS 16.0). P < 0.05 was considered statistically significant.

RESULTS

Patients’ characteristics

The characteristics of the two treatment groups, including main pre-operative biochemical data, are shown in Table 1. No significant differences were identified with respect to age, gender and other medical conditions.

Outcomes of endoscopic procedures

During the same period, two patients undergoing ERCP in group 1 and one patient in group 2 converted to laparoscopic common bile duct exploration (LCBDE) due to unsuccessful bile duct cannulation. There was no significant difference in the success rate of endoscopic procedures (97.8% for group 1 vs 98.5% for group 2; Fisher’s exact test P = 1.000). The mean duration of endoscopic procedures was 34.9 min in group 1 and 35.3 min in group 2. Pancreatitis was observed in 2 patients in each group. EST-related hemorrhage occurred in one patient in group 1 and ome patient in group 2. One patient in group 1 experienced cholangitis. The total rates of endoscopic complications were 4.40% in group 1 and 4.62% in group 2 (Fisher’s exact test, P = 1.000). CBD stone clearance rates (96.7% for group 1 vs 96.9% for group 2; Fisher’s exact test P = 1.000) were not significantly different. Complications of ERCP were treated conservatively. Outcomes of endoscopic procedures are shown in Table 2.

Outcomes of laparoscopic cholecystectomy

Mortality was not observed in the treatment groups. Duration of surgery was 53.6 min in group 1 and 52.8 min in group 2 (P = 0.70). The overall LC-related morbidity (including conversion) was 3/91 in group 1 and 2/65 in group 2 (Fisher’s exact test, P = 1.000). Bile duct injury was not observed in this study. The median time to flatus was 17.5 h in group 1 and 18.3 h in group 2 (P = 0.47). There was no significant difference in postoperative hospital stay between the groups (P = 0.27). The total length of hospital stay in group 1 was shorter than that in group 2 (5.32 ± 1.26 d in group 1 vs 9.27 ± 1.31 d in group 2, P < 0.001). The outcomes of LC are shown in Table 2.

DISCUSSION

As therapies for patients with gallstones and CBD stones are discussed in the current era of minimal invasion, biliary surgeons are required to master more techniques than ever before. Following the development of endoscopic techniques over the last three decades, these techniques have been confirmed as efficient and safe in the treatment of CBD stones. However, the diagnostic value of these methods in biliary diseases, especially benign diseases, has decreased markedly due to inherent invasion. Magnetic resonance cholangiopan- creatography has gradually become an alternative and is considered to be a noninvasive diagnostic technique in biliary diseases[16-18]. ERCP combined with LC is widely used to treat gallstones with concomitant CBD stones. However, ERCP and LC are often performed by two separate surgical teams, which results in difficulties when these two procedures are carried out during the same session. In this study, ERCP and LC were performed by the same surgical team as a routine procedure. Therefore, the outcomes are more convincing and objective than many other reports[9,10].

The feasibility of endoscopic CBD stone extraction and LC during the same session is a problem for surgeons. Although this protocol was proposed twenty years ago, only a few medical faculties have carried out this procedure. A likely reason for this is that there is no specific standard process to refer to. In addition, the technique is difficult, especially when choosing the patient’s position in ERCP and managing distension of the intestine due to air insufflation. Initially, patients were placed in the supine position. However, three problems forced us to change this: difficulty in locating the endoscopic tip in the second portion of the duodenum, trouble with positioning the papilla correctly and repeated interference due to liquid in the duodenal cavity. In our view and that of ElGeidie[13], the disadvantages of the supine position advocated by Terruzzi et al[19] may not be easily resolved due to the inherent anatomy of the papilla, which is located in the posterior medial duodenal wall. In comparison with the supine position, the prone position is our favored position which is optimal for cannulation of the papilla and obtaining good-quality radiographic images. Furthermore, the prone position provides a natural pressure due to the weight of the abdomen, restricting distension of the intestine. General anesthesia with tracheal intubation can reduce patients’ discomfort and make airway management easier. The only problem with the prone position was that it took operators a few minutes to change the patient’s position twice. In addition, we insufflated the least amount of air during ERCP and suctioned the duodenal and gastric cavity thoroughly at the end of ERCP. It is also important that endoscopists control the time of ERCP by prudent preoperative evaluation and exact intraoperative judgment, including optimal timing of conversion therapy. We selected patients in whom the maximal diameter of stones was less than 15 mm. Thus, the average duration of our endoscopic procedure was approximately 35 min. Using this protocol, ERCP was not an obstacle to subsequent LC if more attention was paid to the choice of patients and manipulation of ERCP.

The safety of the combination of laparoscopic and endoscopic techniques during the same session is also a focus of concern for surgeons. Currently, morbidity and mortality in endoscopic and laparoscopic procedures are very low with skilled operators. There are no disputes when LC and endoscopic CBD stone extraction are discussed. In the present study, there were no differences in complication rates and patients’ recovery between the two treatment groups, which demonstrated that this combination was safe. In order to reduce ERCP-related complications, many authors have used the laparo-endoscopic rendezvous technique which was considered helpful in cannulation of the bile duct and preventing post-ERCP pancreatitis[10,11,15]. However, this technique failed as the endoscopist performed ERCP with the patient in the supine position and the guidewire was unable to pass through the cystic duct. As proficient endoscopists, we regard the rendezvous technique as a transitional method and not the ultimate method. With the help of a guidewire and needle-knife, the overall success of bile duct cannulation was 97% and the mean time to bile duct access was 10 min according to our records. The rate of post-ERCP pancreatitis, which was mild in most patients, was 4% in our hospital. Direct ERCP during surgery is more likely to become the mainstream maneuver rather than the rendezvous technique. LC with endoscopic stone extraction during the same session could be considered a safe procedure as the rate of LC-related complications, including bile duct injury and conversion, was low in our hospital. This was consistent with our previous results which showed that the earlier LC is performed after the endoscopic procedure, the better the outcome will be[5].

With regard to same-session surgery for patients with concomitant gallstones and choledocholithiasis, laparoscopic common bile duct exploration (LCBDE) is another good choice rather than the combination of duodenoscopy and laparoscopy. These techniques have similar primary ductal clearance rates and morbidity[20,21]. Some studies have shown that LCBDE is more cost-effective[21,22] and more beneficial in the preservation of papillary function than ERCP, although suffering due to T-tube placement is a major disadvantage. Difficulties in LCBDE include extraction of the CBD stone and suturing of the CBD incision. With regard to the indications for LCBDE and endoscopic stone extraction, a clear consensus has emerged although different surgeons have different opinions. A CBD with a diameter smaller than 8 mm is regarded as a contraindication to LCBDE. Similarly, large stones may be a barrier to duodenoscopy. Although endoscopic extraction of large stones (even 25 mm) has been reported, we prefer to perform LCBDE in these cases (stone diameter ≥ 15 mm). Laser lithotripsy by choledochoscope in LCBDE may be more direct and easier for the management of large stones. For patients who were fit for both procedures, the final choice involved many aspects: patients’ desire, hospital resources, and surgeons’ technique. The long-term effects of endoscopic sphincterotomy include recurrent stones, cholangitis, and cholangiocarcinoma, however, current evidence may partly dispel these associations[23,24].

In conclusion, endoscopic stone extraction and LC performed during the same session is feasible and safe in patients with gallstones and concomitant CBD stones. We propose that surgeons mastering endoscopic and laparoscopic techniques may attempt this procedure. More objective studies including a comparison of this modality and LCBDE, especially the long-term effects, are urgently needed.
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Background

Approximately 5% to 15% of patients with gallstones have concomitant common bile duct stones. The debate on the optimal treatment choice for these patients is ongoing, and surgeons are often bewildered by the variety of therapies emerging in the minimally invasive era. Endoscopic retrograde cholangiopancreatography (ERCP) and laparoscopic cholecystectomy (LC) performed during the same session have been reported in many studies with encouraging results. However, most available data have come from surgeons who have usually mastered one technique either ERCP or LC. Available studies on this combined therapeutic modality included small sample sizes.

Research frontiers

Reports on endoscopic stone extraction and LC performed during the same session have continued to increase since LC became the standard procedure for cholecystectomy. If endoscopic stone extraction and LC are to be performed during the same session as routine practice, the feasibility and safety should be investigated. Although this protocol was proposed twenty years ago, no specific standard practice has been established. Morbidity and mortality in both endoscopic and laparoscopic procedures are very low with skilled operators. The safety of combining laparoscopic and endoscopic techniques during the same session should be evaluated before it becomes a routine procedure.

Innovations and breakthroughs
This method was compared with the method used in current practice, laparoscopic cholecystectomy after endoscopic stone extraction. Their surgical team is adept in the techniques of laparoscopy, duodenoscopy and choledochoscopy, and the indications for use of these minimally invasive procedures are stricter and more objective. In addition, this study provided more details on the combination of laparoscopic and duodenoscopic therapy during the same session. 

Applications
The outcomes of this study are more objective for evaluating the effect of ERCP/LC on gallstones and concomitant common bile duct (CBD) stones. Also, it offers surgeons more choice when they want to manage gallstones and CBD stones during the same session.

Peer review

ERCP and LC performed during the same session is a good choice for patients with gallstones and concomitant CBD stones. This study originated from a surgical team, which is adept in the techniques of laparoscopy, duodenoscopy and choledochoscopy. It is helpful for surgeons to manage gallstones and common bile duct stones during the same session.
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Table 1 Characteristics of the patients
	
	Group 1

(n = 91)
	Group 2

(n = 65)

	Age (yr)
	53.6 ± 8.7
	55.3 ± 9.4

	Sex (M/F) 
	32/59
	17/48

	ASA (I/II/III)
	63/23/5
	49/12/4

	Diameter of CBD (mm)
	10.5 ± 2.6
	11.2 ± 2.7

	Maximal diameter of CBD stone (mm)
	6.4 ± 1.4
	6.7 ± 1.3

	Bilirubin (μmol/L) 
	37.3 ± 8.6
	39.1 ± 9.2

	Alanine aminotransferase (U/L)
	127.2 ± 43.5
	119.5 ± 47.8

	Aspartate aminotransferase (U/L)
	105.9 ± 32.7
	109.8 ± 35.0

	Gamma glutamyl transpeptidase (U/L)
	224.3 ± 63.3
	233.1 ± 65.1


CBD: Common bile duct; ASA: American Society of Anesthesiologists.
Table 2 Outcomes of endoscopic procedures, laparoscopic cholecystectomy
	
	Group 1

(n = 91)
	Group 2

(n = 65)

	Endoscopic procedures
	
	

	Success rate
	97.8%
	98.5%

	Time (min)
	34.9 ± 10.9
	35.3 ± 9.7

	Complications 
	4.4%
	4.62%

	Pancreatitis (n)
	2
	2

	Hemorrhage (n)
	1
	1

	Cholangitis (n)
	1
	0

	Nasobiliary drainage (n)
	11
	8

	CBD stone clearance =
	96.7%
	96.9%

	Laparoscopic cholecystectomy
	
	

	Operation duration (min)
	53.6 ± 12.1
	52.8 ± 13.4

	Subhepatic drainage (n)
	6
	5

	Time to flatus (h)
	17.5 ± 6.7
	18.3 ± 7.1

	Complications (n)
	
	

	Infection
	1
	1

	Bleeding
	1
	0

	Conversion
	1
	1

	Hospital stay (d)
	
	

	Postoperative 
	3.13 ± 0.96
	2.95 ± 1.08

	    Total (P < 0.01)
	5.32 ± 1.26
	9.27 ± 1.31
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