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Abstract
Background
Common bile duct (CBD) exploration to address choledocholithiasis is not widely practiced in the English-
speaking Caribbean. This study sought to determine the frequency of laparoscopic CBD explorations in the
English-speaking Caribbean and to document the stone clearance rates and short-term outcomes of this
procedure.

Methods
We accessed records for all practicing laparoscopic surgeons in the English-speaking Caribbean who
performed laparoscopic CBD explorations over a 10-year period from January 1, 2013, to June 30, 2023. The
following data were extracted retrospectively from patient records: demographic details, operating time,
stone clearance rates, retained stone rates, conversions, and complications. All data were analyzed with
SPSS version 20 (IBM Corp., Armonk, NY).

Results
Over the 10-year study period, 35 patients underwent laparoscopic cholecystectomy and synchronous CBD
exploration in Barbados, Cayman Islands, Guyana, Grenada, St Lucia, and Trinidad & Tobago. The procedure
was performed at low volumes of only 0.7 procedures per surgical team per annum. The conversion rate to
open CBD exploration was 13% and when laparoscopic CBD exploration was completed, it resulted in 96.3%
stone clearance, 3.7% retained stones, mean hospitalization of two days, 9.7% minor morbidity, and no
mortality.

Conclusion
Laparoscopic CBD exploration is feasible in the resource-poor Caribbean setting, and it yields good results,
with 96.3% stone clearance rates, 9.7% minor morbidity, and no mortality. These results are better than
those reported in Caribbean literature for stone extraction with endoscopic retrograde
cholangiopancreaticography (ERCP).

Categories: Gastroenterology, General Surgery, Healthcare Technology
Keywords: extraction, cholangiogram, exploration, choledocholithiasis, laparoscopy

Introduction
Common bile duct (CBD) exploration to address choledocholithiasis was a routine procedure in the era of
open surgery but is less popular among laparoscopic surgeons [1]. A similar scenario exists in Caribbean
practice, where surgeons are generally reluctant to perform CBD exploration at the time of laparoscopic
cholecystectomy, instead deferring to two-staged treatment with pre-operative endoscopic retrograde
cholangiopancreaticography (ERCP) prior to laparoscopic cholecystectomy [2].

In a few centers in the English-speaking Caribbean, laparoscopic CBD explorations are performed for stone
extraction. This study sought to determine the frequency of laparoscopic CBD explorations for
choledocholithiasis in the English-speaking Caribbean and to document the stone clearance rates and short-
term outcomes with this procedure.

Materials And Methods
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The Anglophone Caribbean consists of 17 countries, with a cumulative population of 6,426,914 persons [3]:
Anguilla, Antigua & Barbuda, Bahamas, Barbados, Belize, British Virgin Islands, Cayman Islands, Dominica,
Grenada, Guyana, Jamaica, Montserrat, St. Kitts & Nevis, St. Lucia, St. Vincent & the Grenadines, Trinidad
& Tobago, and Turks & Caicos. All surgeons in these nations are fellows of the Caribbean College of
Surgeons (CCOS), founded in 2002 as a professional association to promote surgical education for general
surgeons practicing in the Anglophone Caribbean [3]. Therefore, approval for this study was sought from and
granted by the CCOS.

We contacted the CCOS’ general membership by email and/or telephone to identify practicing surgeons who
performed laparoscopic CBD exploration for choledocholithiasis. Surgeons performing laparoscopic CBD
explorations were invited to participate by reporting their data. All data were cross-checked by
retrospectively examining records from operating theaters in each of the English-speaking Caribbean
countries over a 10-year period from January 1, 2013, to June 30, 2023. Any patient who underwent
laparoscopic CBD exploration was identified and their records were retrieved for detailed analysis. The
following data were extracted: demographic details, operating time, stone clearance rates, retained stone
rates, conversions, and complications. All data were entered into a Microsoft Excel database (Microsoft
Corporation, Redmond, WA) and the data were analyzed with SPSS version 20 (IBM Corp., Armonk, NY).

We defined stone clearance as the removal of all stones within the CBD after duct manipulation, confirmed
on cholangiography or choledochoscopy. A retained stone was considered as one that was detected in the
CBD less than six months after cholecystectomy [4]. Recurrent CBD stones were defined as those detected
more than six months following cholecystectomy [4].

Results
Over the 10-year study period, 35 patients underwent laparoscopic cholecystectomy and synchronous CBD
exploration. There were 31 females and 4 males at a mean age of 47.1 years (Range 23-68; SD ±11.9; Median
49). The teams performing laparoscopic CBD exploration were located in Barbados, Cayman Islands, Guyana,
Grenada, St Lucia, and Trinidad & Tobago. Thirty-four patients underwent conventional laparoscopic
explorations and 1 underwent FreeHand® robot-assisted laparoscopic exploration. Paper-based records
could not be located for four patients, and these cases were excluded from further analysis. The final study
sample comprised 31 patients who underwent laparoscopic CBD explorations.

In this setting, routine cholangiography was not practiced. We performed selective cholangiography when
prompted by the presence of jaundice or deranged liver function tests. In 22 (71%) patients,
choledocholithiasis was diagnosed preoperatively on imaging as prompted by clinical symptoms and/or
abnormal liver function tests, and the diagnosis was only made intraoperatively in nine (29%) patients
(Figure 1). The average CBD stone burden was 4.5 stones (Range 1-12; SD ±3.9; Median 3), but the stone size
was not consistently recorded.

FIGURE 1: Patients Undergoing Laparoscopic Cholecystectomy,
Operative Cholangiography, and Common Duct Exploration for Stone
Extraction

Exploration of the CBD was attempted via the trans-cystic route in 15 cases (the mean stone burden in this
group was 4.6 stones per patient), but four of these patients required a choledochotomy when stones could
not be retrieved by the trans-cystic route. In total, 20 patients had exploration via choledochotomy (the
mean stone burden in this group was 3.43 stones per patient). In these patients, CBD stones were extracted
using a combination of approaches, including Fogarty or Foley catheters (18), Dormia baskets (11), and stone
advancement (6) using irrigation and/or a choledochoscope. The biliary tree was repaired with laparoscopic
sutures in all cases, and T-tubes were only utilized in three (9.7%) cases.

There were four (13%) conversions to open CBD exploration for failed attempts at laparoscopic stone
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extraction. In this group, the patients had stones proximal to the cystic duct junction (2) and heavy stone
burden (>8 stones) in the CBD (2). The surgeons completed laparoscopic CBD exploration in the remaining
27 (87.1%) cases.

A total of 27 patients had laparoscopic CBD exploration completed. Table 1 documents the clinical outcomes
in this group of patients.

Clinical Outcomes after Laparoscopic Cholecystectomy, Cholangiography & Common Bile Duct Exploration (n=27)

Parameter N (%)

Mean operating time 217.7 minutes; Range 90-480; SD ±90.1; Median 190

Mean hospitalization 2 days; Range 0-12; SD ±2.9; Median 1

Stone clearance 26 (96.3%)

Mortality 0

Major complications 0

Minor complications 3 (9.7%)

  - Bile leak (biliary) 2

  - Pneumonia (non-biliary) 1

Retained stones 1 (3.7%)

TABLE 1: Clinical Outcomes After Laparoscopic Cholecystectomy, Cholangiography, and
Common Bile Duct Exploration (n=27)

Two (7.4%) patients in this series had bile leaks post-operation. In both patients, the bile leaks settled with
drainage through 15 Fr Blake drains that were placed in Morrison's pouch at the time of operation. None of
these patients required postoperative ERCP and/or surgical intervention.

One (3.7%) patient in this series had a retained stone. This was a 30-year-old female who had undergone a
prior failed attempt at ERCP. At laparoscopy, two stones were retrieved via a choledochotomy. A
cholangiogram was done post-exploration. The operative note documented that it was of “poor quality,” and
the surgeon interpreted that the CBD was clear post-exploration. This patient was identified post-operation
when she re-presented with jaundice and abnormal liver function tests.

Discussion
In Caribbean practice, ERCP is not readily available [5]. A prior report from the CCOS documented that ERCP
was readily available in only four (24%) countries in the Anglophone Caribbean up to the year 2023 [5].
Considering that choledocholithiasis is present in 3-10% of patients undergoing laparoscopic
cholecystectomy [6], it is probably a skill that laparoscopic surgeons in the Caribbean should acquire.

In the Caribbean, many patients are transferred to the four nations in which ERCP is available for
preoperative endoscopic stone extraction prior to laparoscopic cholecystectomy. This, however, may not be
in the best interest of the patients, as they are exposed to two-staged treatment, multiple exposures to
anesthesia, increased cost, and treatment delays. On the other hand, when Pan et al. compared preoperative
ERCP and subsequent laparoscopic cholecystectomy to single-stage laparoscopic cholecystectomy with CBD
exploration in 1,757 patients with CBDS across 13 trials, they demonstrated the inferiority of the two-staged
treatment [7]. Those patients who underwent synchronous laparoscopic CBD exploration and
cholecystectomy had greater stone clearance (94% vs 90%), lower treatment costs, lower morbidity (7.6% vs
12%), less retained stones (1.2% vs 7.9%), lower cumulative operating time (112 vs 132 minutes), and reduced
hospitalization (4.9 vs 6.6 days) [7].

In addition, there are data from the Caribbean showing that patients who experience delays before
laparoscopic cholecystectomy experience significantly more hospital readmissions for complications of
gallstone disease [2,8,9], longer postoperative hospitalization [2,8], and longer duration of cholecystectomy
[8]. There is also published data from the Caribbean to show that ERCP resulted in 48% [10] to 79.3% [11]
stone clearance, 10% [10] to 11% [12] morbidity, 10% incidence of post-ERCP pancreatitis [10], and 1%
procedural-related mortality [10]. The data from this multicenter study show that laparoscopic CBD
exploration performs better than ERCP in stone clearance rates (96.3% vs 79.3%), post-procedural
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pancreatitis (0 vs 10%), and mortality (0 vs 1%). Moreover, the complication rates for single-stage treatment
(9.7%) were similar to that of ERCP alone (10-11%).

The 96.3% stone clearance rate in this multicenter study was comparable to existing reports in surgical
literature [13-18] where stone clearance rates after laparoscopic CBD exploration were reported to range
from 85% [13-14] to 97% [18]. It is important to note that these explorations were performed with minimal
additional hardware than required for laparoscopic cholecystectomy. This is relevant because, in a prior
survey of CCOS surgeons [5], it was reported that 91% believed that their “operating theatres were not
equipped to perform laparoscopic CBD explorations” and 100% believed that “laparoscopic CBD
explorations had high failure rates”. The results of this multicenter study in Caribbean practice directly
contradict these opinions.

In addition to stone clearance, the morbidity and mortality in this multicenter study were comparable to
existing reports in the surgical literature documenting <10% morbidity and <1% mortality [13,14,19]. The
operating time in this report (217 minutes) was longer than many reports in the surgical literature, ranging
from 120 minutes [16] to 194 minutes [20]. We must point out, however, that these procedures were
performed infrequently in the Caribbean. These 35 explorations were performed over 10 years by five teams
- a mean annual volume of only 0.7 cases per surgical team. We anticipate that the operating time should
improve as the procedure is embraced by Caribbean surgeons and the case volumes increase.

We acknowledge that laparoscopic CBD exploration does require surgical expertise, the ability to interpret
biliary anatomy on cholangiography, and some additional equipment, but our study demonstrates that it is
feasible in the Caribbean environment. We believe it is important for Caribbean surgeons to be aware that
the procedure is feasible. Current and future surgeons in the Caribbean environment may also benefit from
mentoring with surgeons who perform these procedures in the region.

Conclusions
Laparoscopic CBD exploration is feasible in the resource-poor Caribbean setting and it yields good results,
with 96.3% stone clearance rates, 9.7% minor morbidity, and no mortality. These results are better than
those reported in Caribbean literature for stone extraction with ERCP.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Rendell VR, Pauli EM: Laparoscopic common bile duct exploration . JAMA Surg. 2023, 158:766-7.

10.1001/jamasurg.2022.8141
2. Cawich SO, Mahabir AH, Griffith S, FaSiOen P, Naraynsingh V: Time to abandon the old dictum of delayed

laparoscopic cholecystectomy after acute cholecystitis has settled in Caribbean practice. Trop Doct. 2021,
51:539-41. 10.1177/00494755211010002

3. Cawich SO, Mohanty SK, Bonadie K, et al.: Laparoscopic completion cholecystectomy: an audit from the
Americas Hepato-Pancreato-Biliary Association (AHPBA) Caribbean Chapter. Cureus. 2020, 12:e11126.
10.7759/cureus.11126

4. Collins C, Maguire D, Ireland A, Fitzgerald E, O'Sullivan GC: A prospective study of common bile duct calculi
in patients undergoing laparoscopic cholecystectomy: natural history of choledocholithiasis revisited. Ann
Surg. 2004, 239:28-33. 10.1097/01.sla.0000103069.00170.9c

5. Cawich SO, Greenidge C, Rambaran N, et al.: Laparoscopic Common Bile Duct Exploration: Perceptions
from the Caribbean College of Surgeons. J Carib Coll Surg. 2023, 2:

6. Rábago LR, Vicente C, Soler F, et al.: Two-stage treatment with preoperative endoscopic retrograde
cholangiopancreatography (ERCP) compared with single-stage treatment with intraoperative ERCP for
patients with symptomatic cholelithiasis with possible choledocholithiasis. Endoscopy. 2006, 38:779-86.
10.1055/s-2006-944617

7. Pan L, Chen M, Ji L, et al.: The safety and efficacy of laparoscopic common bile duct exploration combined
with cholecystectomy for the management of cholecysto-choledocholithiasis: an up-to-date meta-analysis.
Ann Surg. 2018, 268:247-53. 10.1097/SLA.0000000000002731

8. Cawich SO, Hassranah D, Thomas D, Simpson L: Letter to the editor: emergency laparoscopic
cholecystectomy should be performed for acute cholecystitis in Trinidad and Tobago. Popul Health Manag.
2021, 24:633-4. 10.1089/pop.2021.0102

9. Mahabir AH, Ramkissoon SC, Thomas DA, Cawich SO, Naraynsingh V, Dapri G: An evaluation of horizontal

2023 Cawich et al. Cureus 15(8): e42949. DOI 10.7759/cureus.42949 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1001/jamasurg.2022.8141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamasurg.2022.8141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00494755211010002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00494755211010002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11126?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11126?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.sla.0000103069.00170.9c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.sla.0000103069.00170.9c?utm_medium=email&utm_source=transaction
https://scholar.google.com/scholar?q=intitle%3ALaparoscopic Common Bile Duct Exploration%3A Perceptions from the Caribbean College of Surgeons&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-2006-944617?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-2006-944617?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SLA.0000000000002731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/SLA.0000000000002731?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/pop.2021.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/pop.2021.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/cmrp.cmrp_24_21?utm_medium=email&utm_source=transaction


equity in surgical care for gallstone disease in a Caribbean country. Curr Med Res Pract. 2021, 11:83-7.
10.4103/cmrp.cmrp_24_21

10. Plummer JM, Arthurs M, McDonald AH, Mitchell DI, McFarlane ME, Newnham, West W: Endoscopic
retrograde cholangiopancreatography use at the University Hospital of the West Indies. West Indian Med J.
2004, 53:234-7.

11. Cawich SO, Plummer JM, Mitchell DIG, et al.: An evaluation of endoscopic retrograde cholangio-
pancreatography: the importance of case volume in improving outcome. Int J Third World Med. 2009, 7:

12. Cawich SO, Arthurs M, Murphy T, Bonadie KO, Roberts HA, Naraynsingh V: Complications of ERCP for
choledocholithiasis in a sickle cell cohort. Trop Doct. 2015, 45:15-20. 10.1177/0049475514552550

13. Savita KS, Bhartia VK: Laparoscopic CBD exploration. Indian J Surg. 2010, 72:395-9. 10.1007/s12262-010-
0157-6

14. Thompson MH, Tranter SE: All-comers policy for laparoscopic exploration of the common bile duct . Br J
Surg. 2002, 89:1608-12. 10.1046/j.1365-2168.2002.02298.x

15. Gao YC, Chen J, Qin Q, et al.: Efficacy and safety of laparoscopic bile duct exploration versus endoscopic
sphincterotomy for concomitant gallstones and common bile duct stones. A meta-analysis of randomized
controlled trials. Medicine (Baltimore). 2017, 96:e7925. 10.1097/MD.0000000000007925

16. Rogers SJ, Cello JP, Horn JK, et al.: Prospective randomized trial of LC+LCBDE vs ERCP/S+LC for common
bile duct stone disease. Arch Surg. 2010, 145:28-33. 10.1001/archsurg.2009.226

17. ElGeidie AA, ElShobary MM, Naeem YM: Laparoscopic exploration versus intraoperative endoscopic
sphincterotomy for common bile duct stones: a prospective randomized trial. Dig Surg. 2011, 28:424-31.
10.1159/000331470

18. Kim H, Shin SP, Hwang JW, Lee JW: Outcomes of laparoscopic common bile duct exploration (LCBDE) after
failed endoscopic retrograde cholangiopancreatography versus primary LCBDE for managing
cholecystocholedocholithiasis. J Int Med Res. 2020, 48:300060520957560. 10.1177/0300060520957

19. Gurusamy KS, Koti R, Davidson BR: T-tube drainage versus primary closure after laparoscopic common bile
duct exploration. Cochrane Database Syst Rev. 2013, 6:CD005641. 10.1002/14651858.CD005641.pub3

20. Darkahi B, Liljeholm H, Sandblom G: Laparoscopic common bile duct exploration: 9 years’ experience from
a single center. Front Surg. 2016, 3:23. 10.3389/fsurg.2016.00023

2023 Cawich et al. Cureus 15(8): e42949. DOI 10.7759/cureus.42949 5 of 5

https://dx.doi.org/10.4103/cmrp.cmrp_24_21?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/15622676/?utm_medium=email&utm_source=transaction
https://www.researchgate.net/publication/209597019_An_Evaluation_of_Endoscopic_Retrograde_Cholangiopancreatography_The_Importance_of_Case_Volume_in_Improving_Outcome?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0049475514552550?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0049475514552550?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12262-010-0157-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12262-010-0157-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1365-2168.2002.02298.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1365-2168.2002.02298.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000007925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000007925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.2009.226?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.2009.226?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000331470?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000331470?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0300060520957?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0300060520957?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD005641.pub3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD005641.pub3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fsurg.2016.00023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fsurg.2016.00023?utm_medium=email&utm_source=transaction

	Multicenter Study of Laparoscopic Common Bile Duct Exploration for Choledocholithiasis in the English-Speaking Caribbean
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	FIGURE 1: Patients Undergoing Laparoscopic Cholecystectomy, Operative Cholangiography, and Common Duct Exploration for Stone Extraction
	TABLE 1: Clinical Outcomes After Laparoscopic Cholecystectomy, Cholangiography, and Common Bile Duct Exploration (n=27)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


