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Abstract
Background: We utilized transcystic clearance and intra-operative papillotomy through a rendezvous technique for the
treatment of cholecysto-choledocolithiasis. The goal of this study was to evaluate the reliability of pre-operative parameters
to address the most suitable surgical procedure.
Methods: A total of 180 patients affected by calculi of the gallbladder and bile duct underwent the single-stage treatment.
According to several pre-operative parameters, 141 patients had to supposedly undergo transcystic clearance of the bile
duct, while 39 patients had to be treated with the rendezvous technique. All patients were treated with the sequential procedure: first, we tried the transcystic procedure and, if there was a failure, we used a rendezvous technique. We prospectively analysed each group based on a series of variables such as sex, age, operative time, success rate of proposed treatment, conversion rate, post-operative complications and hospital stay.
Results: Transcystic clearance was successful in 134 out of 141 patients (95.0%), while 2 patients needed to undergo a
laparo-endoscopy procedure (failure). Thirty-five out of 39 patients (89.7%) obtained common bile-duct (CBD) clearance
through the rendezvous technique, while 1 patient obtained clean-up through the simple transcystic procedure (failure).
Five out of 141 patients with transcystic clearance and 3 out of 39 patients with the rendezvous technique underwent
laparotomy CBD clearance with conversion rates of 3.5% and 7.7%, respectively. Post-operative complications showed
similar percentages for both procedures. However, the surgical time turned out to be longer for the rendezvous technique.
Conclusions: The one-stage procedure for the treatment of cholecysto-choledocolithiasis was possible in 94% of the
cases utilizing a surgical technique selected according to the patient’s case history. The pre-operative parameters, such
as jaundice, CBD diameters and stone diameters, have certified their reliability as good predictors of the most suitable
procedure to follow.
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Patients were divided into two subsets according to some
parameters such as the degree of jaundice, the biliary tree and
the stone diameters (Table 1). Following this classification, the
patients were directed either to the group supposed to undergo
transcystic treatment (n ¼ 141) or to the group supposed to undergo the rendezvous treatment (n ¼ 39). For every patient, we
followed the flow chart (Figure 1), in which patients at the beginning of the treatment were included in the transcystic treatment; for unsuccessful cases, a laparo-endoscopic treatment
was performed. The patients were well informed about the two
different modalities and were required to give informed consent
prior to the surgery. In the transcystic clearance, the Dormia
basket and Fogarty catheter were utilized; for the most problematic cases, we verified the presence of the remaining stones
with a choledochoscope. During the intra-operative papillotomy, we utilized a wire guide introduced through the cystic
duct and collected by the endoscopist. At the beginning and at
the end of surgery, patients were also subjected to intraoperative cholangiography (IOC) in order to verify the outcome
of the clearance.
We prospectively analysed each group based on sex, age,
surgical time, conversion rate, success rate of the proposed
treatment, post-operative complications and hospital stay. The
primary purpose was to show the successfulness of the proposed technique, while the secondary purpose was to demonstrate the effectiveness of the single-step treatment and the
difference in lengths of hospital stay and post-operative complications between the two techniques.
Continuous variables were compared using the Mann–
Whitney U test. Categorical variables were compared using the
Fisher exact probability test or the chi-square test, when appropriate. Differences with a P-value of less than 0.05 were considered statistically significant.

Results
Methods
Between January 2010 and December 2017, 1818 patients affected by gallbladder stones were observed and 186 of them
(10.2%) also presented bile-duct stones. Among these patients,
180 underwent the single-step treatment. The average age was
53 years (range, 32–77 years) and the distribution by sex was
characterized by 83 females and 97 males. Out of six excluded
patients with a clinical history of acute pancreatitis, four
patients underwent pre-operative Endoscopic Retrogade
CholangioPancreatography (ERCP) and subsequent cholecystectomy (two-stage treatment) and two patients underwent only
ERCP after pancreatitis resolution.
All the patients were pre-operatively studied through bloodchemical exams, abdominal ultrasound and, for the most part,
with magnetic resonance cholangiography. The clear CBD
stones diagnosis has been pre-operatively performed in 157
patients, whereas what was suspected in the pre-operative picture in the remaining 23 was intra-operatively confirmed.

No mortality resulted from the surgery. The two groups were
equivalent for age and gender (Table 2). The IOC confirmed the
diagnosis of the bile-duct stone and the complete posttreatment clearance.
In the transcystic group (n ¼ 141), transcystic laparoscopic
bile-duct clearance was successful for 134 patients (95.0%), 2
patients needed to undergo a laparo-endoscopy (failure) and 5
patients underwent laparotomy with a conversion rate of 3.5%.
The reasons for the unsuccessfulness of the remaining patients
were, respectively, the number of stones for the first case
(treated with a rendezvous technique) and an unfavourable cystic or extended inflammatory process in the other five for the
second case. In the rendezvous group (n ¼ 39), 35 patients
(89.7%) received a complete clearance of the CBD with the rendezvous treatment and one patient with a transcystic treatment
(failure); 3 patients (7.7%) presented an inflammatory local pathology typical of patients with ‘impacted’ stones, thus making
a conversion to open surgery necessary (Table 3).

Table 1. Pre-operative clinical factors and surgical approach
Treatment

Jaundice

CBD diameter

Stone diameter

Transcystic laparoscopic bile-duct clearance (n ¼ 141)
Rendezvous intra-operative endoscopic retrograde cholangiography (n ¼ 39)

2 g/dL
>2 g/dL

1 cm
>1 cm

1 cm
>1 cm

CBD, common bile duct.
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Common bile-duct (CBD) stones emerge in 10%–15% of patients
affected by gallbladder stones. Currently, there are many possible options to treat these cases: a single-step laparoscopic or endoscopic treatment, or a two-step treatment, in which an
endoscopic papillotomy precedes a laparoscopic cholecystectomy [1]. Even though both methods are equivalent in terms of
effectiveness, morbidity and mortality, the single-step treatment is better in terms of costs and patient compliance [2].
The one-stage approach is remarkably interesting because it
is not standardized and could involve complex technical procedures, both manual and technological, that vary according to the
chosen technique [3]. Three techniques can be used to obtain a
complete clearance of the bile duct via a single-step laparoscopic
approach: (i) a transcystic laparoscopic bile-duct clearance, (ii) a
laparoscopic CBD exploration (LCBDE) and (iii) a rendezvous intra-operative endoscopic retrograde cholangiography (RV-IOERC).
The transcystic approach is the simpler and more utilized
method, applicable in 60%–70% of cases [4]. However, LCBDE
and RV-IOERC are preferred in cases of multiple stones with
size 1 cm or when anatomical conditions are adverse [5].
Obviously, the degree of technical difficulty and the dedication
of both the medical and radiological personnel vary according
to the technique. A recent meta-analysis showed that not only
had the rendezvous technique demonstrated having performed
with a higher percentage of success, but it had also presented a
lower likelihood of complications when compared to LCBDE [6].
The organizational aspect is the only downside of the rendezvous technique because the presence of the endoscopist in the
operating room, not always easy to schedule, is required.
The goal of this paper is to identify, through an analysis of
pre-operative clinical factors, the specific pathology of the
patients in order to plan the most adequate laparoscopic
treatment.
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Table 2. Demographic and clinical variables
Variable
Age, years
Males, n (%)
Operative time, mitutes
Hospital stay, days
Recurrence, n (%)

Transcystic group (n ¼ 141)

Rendezvous group (n ¼ 39)

P-value

50.5 6 19.2
79 (56.0)
124.7 6 52.7
5.1 6 3.4
10 (7.1)

59.2 6 16.8
18 (46.2)
207.3 6 88.5
6.0 6 7.2
0 (0.0)

0.218
0.274
<0.001
0.527
0.121

Table 3. Success and conversion rate

Table 4. Post-operative complications

Outcome

Transcystic
group (n ¼ 141)

Rendezvous
group (n ¼ 39)

Complication

Success, n (%)
Failure, n (%)

134 (95.0)
2 (1.4)
! Rendezvous
procedure
5 (3.5)

35 (89.7)
1 (2.6)
! Transcystic
clearance
3 (7.7)

Biliary leakages
Wound infections
Edematous pancreatitis
Incisional hernia
Bleeding
Pleural effusion
Total, n (%)

Conversion, n (%)

Findings about post-operative complications showed similar
percentages for both groups with the biliary leakage present in
five patients in the transcystic group and in two patients in the
rendezvous group (Table 4). These complications were treated
with minimally invasive methods (eco-guide drainage or nasal
biliary drainage). Furthermore, we only had one case of oedematous pancreatitis for patients who underwent an intra-operative papillotomy. Other secondary variables such as hospital
stay and recurrence did not show statistically significant differences. However, operative time was longer in the rendezvous
group, which resulted in a statistically significant difference
with the transcystic group (Table 2). Moreover, the laparo-endoscopic technique requires an average of 400 euros more than
the transcystic technique.

Transcystic
group (n ¼ 141)

Rendezvous
group (n ¼ 39)

5
3
0
1
1
1
11 (7.8)

2
0
1
0
0
0
3 (7.7)

Discussion
Both gallbladder and bile-duct stones could be treated in different ways and the plausible one-step laparoscopic treatment
helped to obtain results similar to those obtained with the regular treatment [7]. The one-step treatment, however, led to a reduction in expenses and better patient compliance; thus, it is
indicated as the preferable one, when technically and medically
possible [8].
There are different technical options available, amongst
which we chose to utilize transcystic clearance or, in successful
cases, rendezvous intra-operative endoscopic retrograde cholangiography. Therefore, we believe it is essential to suggest a

Downloaded from https://academic.oup.com/gastro/article/7/4/258/5511579 by Università di Chieti user on 20 September 2021

Figure 1. Flow chart in the treatment of cholecysto-choledocholithiasis. CBD, common bile duct.
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The surgery lasted longer for the rendezvous group, in line
with the greater organizational and technical complexity of the
treatment. At the end of this procedure, we performed an IOC in
order to document the CBD clearance. Intra-operative echography was also a much more reliable and sensitive treatment
even though it failed to gain momentum because of the high
costs and long learning curve [16].
The low rate of recurrence demonstrates the effectiveness of
these treatments for cholecysto-choledocolithiasis.
A limitation to our analysis is represented by our decision to
not utilize laparoscopic choledocotomy, which would have
allowed us to evaluate cases of laparotomic conversion. We believe this technique to be extremely difficult, with post-operative complications likely to emerge [17]. Even though it has
been demonstrated that the direct closure of the CBD is plausible [18], this cannot be considered a certainty, especially in the
presence of a thin CBD. Moreover, in cases of impacted stones
flogistic stenosis of the Vater’s papilla is often present and still
requires a papillotomy [19].
The one-stage treatment of cholecysto-choledocolithiasis is
preferable to sequential treatment [20]. The expanding skills in
laparoscopic surgery have made it possible to treat gallbladder
and bile-duct stones in a single step. In recent years, this
method has attracted considerable attention. Also, the British
Society of Gastroenterology has suggested the new approach to
the surgical management of CBD stones [8]. There are many
and different possible treatments that require several skills and
specific indication according to the clinical history. Lack of a
worldwide consensus on this clinical scenario may be the biggest impediment to establishing guidelines for managing this
condition but, when it is possible, the one-stage approach is
preferable [21, 22]. We have demonstrated that it is possible to
address patients pre-operatively to direct them towards a specific treatment in order to obtain better technical and organizational management of the surgery and a more personalized
approach to the patient’s disease.
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