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Abstract

Background: Laparoscopic cholecystectomy is the standard treatment
for patients requiring gallbladder removal. Although the advantages of the
laparoscopic technique are widely accepted, the introduction of this technique has
doubled the rate of operative complications of extrahepatic bile ducts. Research
methods for biliary tree also evolved, but intraoperative cholangiography, the
traditional exploring method used for the biliary tree in classic cholecystectomy
remains a debatable intra-operative investigation.
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Methods: A randomized controlled clinical trial of 120 patients was
undertaken to assess the benefit of routine cholangiography during laparoscopic
cholecystectomy for biliary complications. Cases are randomized into 2 groups,

introperative cholangiography (IOC) group and control group.

Result: 2 cases (3.3%) have a filling defect in CBD (stone) and it was
flushed with dye and followed under fluoroscope down to duodenum.

Conclusion: The role of IOC in detection of silent CBD stone(s) and biliary
injuries has been shown to be a useful tool in detection in selected cases.
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Introduction

Routine intraoperative cholangiography (RIOC) during
laparoscopic cholecystectomy (LC) offers several advantages. It allows
intraoperative detection of common bile duct (CBD) stone(s) with
subsequent management in up to 75% of patients in some studies [1].

The incidence of common bile duct stones among patients
undergoing cholecystectomy is 10% and the incidence of common
bile duct stones unsuspected on preoperative investigations but
discovered at the time of routine intraoperative cholangiography is
ranged from 3% to 5% [2].

Another advantage is that RIOC can help to clarify anatomy
and therefore reduce bile duct injuries during LC as laparoscopic
instrumentation allows only a two dimensional view and limits tactile
feedback [3].

The classic description of the extrahepatic biliary tree and its
arteries applies only in about one third of patients [4].

Common bile duct injuries, although uncommon, can be
devastating to patients. Proper exposure of Calot’s triangle and
careful identification of the anatomic structures are keys to avoid
such injuries [5].

Patient and Methods

The study included 120 cases of patients with chronic calcular
cholecystitis subjected to laparoscopic cholecystectomy. They are
randomized into two groups by coin and flip method:

1. Study (IOC) group: include cases of laparoscopic
cholecystectomy with intraoperative cholangiogarphy.

2. Control group: include cases of laparoscopic

cholecystectomy without intraopertaive cholangiography.

Inclusion criteria

Patients with symptomatic chronic calcular cholecystitis indicated
for laparoscopic cholecystectomy.

Exclusion criteria

All patients with elevated liver enzymes, history of jaundice or
pancreatitis, dilated intrahepatic biliary radicals or dilated common
bile duct.

Investigations

Preoperative: Pelviabdominal ultrasonography(US).

Laboratory investigations: CBC, RBS, renal functions (Urea,
Creatinin), liver functions (ALT, AST, Bilirubin total & direct, ALK,
GGT), coagulation profile.

24h Postoperative: Liver enzymes (ALT, AST, Bilirubin total &
direct, ALK, GGT).

Operative steps: After obtaining an informed consent, positioning
of the patient and general anesthesia, routine 4 port laparoscopic
cholecystectomy was performed. After dissection of Calot’s triangle,
identification of the cystic duct and artery, clipping and division of
the artery is performed. A distal clip (welfare medical of medium
size) is applied to the duct near the gall bladder neck securing the
infundibulocystic junction.

A small incision in the cystic duct is performed near to the
clip using laparoscopic microscissors and the duct milked using
the blades of Maryland forceps to ensure clearance of cystic duct
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from stones. The cystic duct is cannulated using an ERCP cannula
(ULTRATOME™XL). The latter is introduced through the epigastric
10mm port.

1. Prior to injection, the patient is turned back to the neutral
position and slightly tilted (15-20°) to the right side to get the vertebral
column out of the x-ray field. 10 ml of Sodium Amidotrizoate 30%
(Urografin) diluted with 10 ml normal saline in a 20 ml syringe.
The patient is screened with a C-arm (OEC series 7700) during the
injection and cholangiography is considered complete and negative
if there is: Filling of the non-dilated extra and intrahebatic biliary
radicles up to the second order divisions.

2. No filling defects in the biliary tree.
3. Free flow of the dye to the duodenum.

Local anesthetic 2.5% Bupivacaine (Sunny-pivacaine) is infiltrated
in wounds at the end of surgery. Postoperative pain relief is achieved
by Meperidine (Pethidine) 50-100 mg given once during recovery
and Diclofenac sodium (Voltaren) 100 mg injections 12 hourly for
24 hours then oral Diclofenac sodium 50mg 12 hourly for five days.

All data were statistically analyzed.
Results

The number of cases done was 120 patients with symptomatizing
gall bladder stones, after exclusion of patients not fulfilling the
inclusion criteria. All procedures were completed laparoscopically
with no conversion to open surgery. In this study there is no
statistically significance difference with p-value >0.05 between
cases and controls as regards to sex and age, which indicates proper
matching between the study and control groups.

The operative time in study group (mean+SD) is 81.2+11.3
minutes and in control group is 63.5+12.7 minutes, so there is
statistically significance difference with p-value <0.05 between both
groups, with high mean of duration among the study group.

In the study group, there is only 3.3% of patients (2 of 60 patients)
show positive intraoperative clinical finding. In the positive cases we
found a filling defect in the CBD which is flushed with the dye till it
reached duodenum. Post-operative labs of these cases were normal
with no complications.

There is statistically significant difference with p-value <0.05
between cases and controls as regards to post operational liver
function tests as (ALT, and GGT) with low mean of ALT (36 +18.2),
and low mean of GGT (37.9+ 14) among cases versus (39.6 £15.6),
and (43.3+ 13.7) among controls respectively.

Discussion

Intraoperative cholangiography (I0C) was historically utilized in
open procedures to aid CBD stone detection and its routine use was
debated long before the birth of LC. However, IOC during LC provides
the additional benefit by providing a road map for operative dissection.
Some institutions use IOC routinely to identify CBD stones, provide
extra evidence for anatomical decisions during dissection, training
purposes, and to highlight biliary injury [6,7]. Berci et al (2013) feel
that the time taken is not well spent. The technique can be difficult,
and reimbursement of the 10-20 min it takes to perform it and the

value for an IOC is paltry when considering the technical expertise
and cognitive decision-making associated with the procedure which
is compatible with our results regarding time consumed [8].

Aratdjo et al (2005) stated that the combination of clinical,
laboratory and ultrasonographic para-meters for the preoperative
suspicion of choledocolithiasis is a low-cost strategy and is available
at medical centers with few resources. In this study, 2 cases from
study group had CBD stone not discovered by US and it may be able
to be discovered by MRCP which is not available here in all centers
[9] these two cases (3.3%) have a filling defect in CBD (stone) and
it was flushed with dye and followed under fluoroscope down to
duodenum. These cases were discharged next day and followed up
in outpatient for 10 days till stitches were removed. In control group
of our study there is one patient (1.7%) developed postoperative
jaundice on the 24" Postoperative day where ERCP was done and
revealed CBD stone that managed subsequently. No postoperative
jaundice was encountered in the study group.

Mohandas et al (2010) believe that routine IOC, in order to detect
coincidental CBD stones, is not required in patients without clinical,
biochemical or radiological evidence of ductal stones and believed that
the routine IOC results in increased costs, prolonged operative times,
unnecessary exposure to ionizing radiation especially in females of
child bearing age, image misinterpretation leading to false positive
studies, contrast related complications and risk of IOC related biliary
injury without clear benefits [10].

On the other side Nickkholgh et al (2006) stated that routine
intraoperative cholangiography (RIOC) is a safe, accurate, quick,
and cost-effective method for the detection of bile duct anatomy and
stones. A highly disciplined performance of RIOC, especially in the
hands of an experienced laparoscopic surgeon, can well minimize
the potentially debilitating and hazardous complications of bile duct
injury. A normal cholangiogram, routinely performed, almost always
means a clear bile duct and can prevent unnecessary postoperative
ERCP and its potential complications for the symptoms that can
be attributed to retained ductal stones® which had occurred to the
patient of the control group in our study.

One stage (laparoscopic cholecystectomy+ERCP) versus two
stage management of CBD stone were extensively reviewed by many
centers in the literature. Lu (2012) reviewed this in many researches
and concluded that Single-stage management is equivalent to Two-
stage management but requires fewer procedures. However, the
patient’s condition, operator’s expertise and local resources should be
taken into consideration in making treatment decisions [11].

Bansal et al. (2013) agreed with this result and showed that Single
stage was less cost than two stages [12]. Moreover Ding et al. (2014)
saw that the single stage gives less recurrence than two stages [13].
Regarding our resources, one stage management is not available
constantly, as it needs previous reservation and co-management.
Also, choice like laparoscopic CBD exploration is not feasible to all.

We can conclude that In spite of the controversy about the role
of IOC as a routine procedure in patients subjected to laparoscopic
cholecystectomy, we believe that the role of IOC in detection of silent
CBD stone(s) and biliary injuries has been shown to be a useful tool in
detection in selected cases according to the following criteria:
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1. History of abnormal liver function tests, pancreatitis,
jaundice.

2. Alarge cystic duct and small stones.

3. A dilated common bile duct on preoperative
ultrasonography.
4.  If preoperative endoscopic cholangiography for the above

reasons was unsuccessful.

Such patients can be managed according to the expertise and
resources available and we still believe that more researches and
extension work are necessary to know which patients can benefit
from IOC.

References

1. Nieuwenhuijs V. Impact of routine intraoperative cholangiography during
laparoscopic cholecystectomy on bile duct injury. Br J Surg. 2014; 101: 677-
684.

2. lIshizawa T. Fluorescent Cholangiography Using Indocyanine Green for
Laparoscopic Cholecys-tectomy: An Initial Experience. Arch Surg. 2009; 144:
381-382.

3. Nickkholgh A, Soltaniyekta S, Kalbasi
intraoperative  cholangiography during
Surgical Endoscopy. 2006; 20: 868-874.

H. Routine versus selective
laparoscopic cholecystect-omy

4. Molmenti E, Pinto P, Klein J, Klein A. Normal and variant arterial supply of the
liver and gall bladder. Pediatric Transplantation. 2003; 7: 80-82.

5. Pham TH, Hunter JG. Gall bladder and the Extrahepatic Biliary System in
Schwartz’s principles of surgery. 10" ed. Edited by Schwartz S, Brunicardi F,
Andersen D, et al. McGraw-Hill Education. 2015; 32: 1309-1340.

10.

11.

12.

13.

Pitt HA, Ahrendt SA, Nakeeb A. Calculous Biliary Disease in Greenfield’s
surgery: scientific principles and practice. 5" ed edited by Mulholland MW,
Lillemoe KD, Doherty GM, et al. LIPPINCOTT WILLIAMS & WILKINS. 2011;
60: 960-980.

Ausania F, Holmes L, Ausania F, lype S, Ricci P, White S. Intraoperative
cholangiography in the laparoscopic cholecystectomy era: why are we still
debating?. Surgical Endoscopy. 2012; 26: 1193-1200.

Berci G, Hunter J, Morgenstern L, Arregui M, Brunt M, Carroll B, et al.
Laparoscopic cholecystectomy: first, do no harm; second, take care of bile
duct stones. Surgical Endoscopy. 2013; 27: 1051-1054.

Aratjo Neto NP, Gongalves JE, Bromberg SH, Guz B, Zanoto A. Predi¢édo
da coledocolitiase pela associacado de indicadores clinicos e laboratoriais em
dois momentos do pré-operatério da colecistectomia. Rev Col Bras Cir. 2005;
32:41-46.

Mohandas S, John AK. Role of Intra Operative Cholangiogram in current day
practice. International Journal of Surgery. 2010; 8: 602-605.

Lu J. Two-stage vs single-stage management for concomitant gallstones and
common bile duct stones. World Journal of Gastroenterology. 2012; 18: 3156.

Bansal V, Misra M, Rajan K, Kilambi R, Kumar S, Krishna A, et al. Single-
stage laparoscopic common bile duct exploration and cholecystectomy
versus two-stage endoscopic stone extraction followed by laparoscopic
cholecystectomy for patients with concomitant gall bladder stones and
common bile duct stones: a randomized controlled trial. Surgical Endoscopy.
2013; 28: 875-885.

Ding G, Cai W, Qin M. Single-Stage vs. Two-Stage Management for
Concomitant Gallstones and Common Bile Duct stones: A Prospective
Randomized Trial with Long-Term Follow-up. Journal of Gastrointestinal
Surgery. 2014; 18: 947-951.

Submit your Manuseript | www.austinpublishinggroup.com

Austin J Surg 7(1): id1241 (2020) - Page - 03


https://www.ncbi.nlm.nih.gov/pubmed/24664658
https://www.ncbi.nlm.nih.gov/pubmed/24664658
https://www.ncbi.nlm.nih.gov/pubmed/24664658
https://www.ncbi.nlm.nih.gov/pubmed/19380655
https://www.ncbi.nlm.nih.gov/pubmed/19380655
https://www.ncbi.nlm.nih.gov/pubmed/19380655
https://www.ncbi.nlm.nih.gov/pubmed/16738972
https://www.ncbi.nlm.nih.gov/pubmed/16738972
https://www.ncbi.nlm.nih.gov/pubmed/16738972
https://www.ncbi.nlm.nih.gov/pubmed/12581334
https://www.ncbi.nlm.nih.gov/pubmed/12581334
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610874
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610874
https://accessmedicine.mhmedical.com/content.aspx?bookid=980&sectionid=59610874
https://indiana.pure.elsevier.com/en/publications/calculous-biliary-disease
https://indiana.pure.elsevier.com/en/publications/calculous-biliary-disease
https://indiana.pure.elsevier.com/en/publications/calculous-biliary-disease
https://indiana.pure.elsevier.com/en/publications/calculous-biliary-disease
https://www.ncbi.nlm.nih.gov/pubmed/22437958
https://www.ncbi.nlm.nih.gov/pubmed/22437958
https://www.ncbi.nlm.nih.gov/pubmed/22437958
https://www.ncbi.nlm.nih.gov/pubmed/23355163
https://www.ncbi.nlm.nih.gov/pubmed/23355163
https://www.ncbi.nlm.nih.gov/pubmed/23355163
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-69912005000100010
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-69912005000100010
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-69912005000100010
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-69912005000100010
https://www.ncbi.nlm.nih.gov/pubmed/20673816
https://www.ncbi.nlm.nih.gov/pubmed/20673816
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3386330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3386330/
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24162138
https://www.ncbi.nlm.nih.gov/pubmed/24493296
https://www.ncbi.nlm.nih.gov/pubmed/24493296
https://www.ncbi.nlm.nih.gov/pubmed/24493296
https://www.ncbi.nlm.nih.gov/pubmed/24493296

	Title
	Abstract
	Introduction
	Patient and Methods
	Inclusion criteria
	Exclusion criteria
	Investigations

	Results
	Discussion
	References

