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TITLE: A PROSPECTIVE STUDY ON THE CLINICAL  OUTCOMES IN THE SURGICAL MANAGEMENT OF 



FAILED ERCP CHOLEDOCHOLITHIASIS – AN  INSTITUTIONAL EXPERIENCE 



INTRODUCTION 


       Choledocholithiasis or common bile duct stones (CBDSs) may occur in up 
 to  3%–14.7%  of  all  patients  for  whom  cholecystectomy  is  performed.  Patients 
 presenting with CBDS have  symptoms including: biliary colic,  jaundice, cholangitis, 
 pancreatitis  or  may  be  asymptomatic.1  Different  methods  have  been  used  for  the 
 treatment  of  CBDS  but  the  suitable  therapy  depends  on  conditions  such  as  patient 
 satisfaction,  number  and  size  of  stones,  and  the  surgeons  experience  in  laparoscopy. 


Endoscopic retrograde cholangiopancreatography (ERCP) with or without endoscopic 
 biliary  sphincterotomy,  laparoscopic  CBD  exploration  (LCBDE  -  transcystic  or 
 transcholedochal),  or  laparotomy  with  CBD  exploration  (OCBDE  by  T-tube,  C-tube 
 insertion,  Choledochoenterostomy  or  primary  closure)  are  the  most  commonly  used 
 methods  for  managing  CBDS.  The  study  aims  to  revisit  the  pathophysiology  and 
 diagnosis  of  CBDS  and  compare  the  different  techniques  of  treatment  with  a  special 
 focus on the various surgical modalities. 


Secondary bile duct stones (those which arise from the gall bladder) are present 
in  as  many  as  15%  of  patients  with  gallstones.  They  are  associated  with  severe 
complications, such as pancreatitis and cholangitis. 2, 3
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After the introduction of laparoscopic cholecystectomy, endoscopic retrograde 
 cholangiopancreatography (ERCP) replaced open surgery as the gold standard for the 
 treatment  of  common  bile  duct  stones.  The  benefits  of  the  preoperative  endoscopic 
 treatment (ERCP) followed by LC (2-step approach) are substantially better compared 
 with  open  surgery,  regarding  postoperative  pain,  hospital  stay,  return  to  work,  and 
 cosmesis.4, 5  


However, ERCP has some issues, such as procedure-related complications and 
 failed  ERCP  with  a  rate  as  high  as  10%  to  25%.6  The  limitations  of  endoscopic 
 treatment are related to the complexity of doing a correct cannulation of the ampulla 
 of Vater and stone retrieval. Patients with failed ERCP are considered high-complex 
 cases.6, 7  


The  failure  in  retrieving  bile  duct  stones  by  using  ERCP  is  an  absolute 
 indication  for  performing  CBDE.  Once  the  laparoscopic  surgeons  have  gained 
 experience  with  laparoscopic  cholecystectomy,  minimally  invasive  surgery  moved 
 one  step  forward,  to  LCBDE.  Since  the  first  experiences  reported  in  1991,11-13  this 
 procedure  has  been  done  together  with  new  technologies,  currently  considered  as 
 effective as ERCP. Some reports support the 1-step approach over the 2-step approach 
 in terms of costs and hospital stay, as discussed below in the review of literature. 


Thus,  the  identification  of  characteristics  of  CBD  stones,  which  make  them 
prone to failure by standardised ERCP extraction will go a long way in preventing the 
morbidity  associated  with  failed  ERCPs.  This  would  allow  the  surgeon  to  enter  the 
management  of  difficult  CBD  stones  at  an  earlier  stage  and  offer  a  primary,  single-



(15)step  surgical  solution  to  this  complex  problem.  It  would  prevent  unnecessary  and/or 
 repetitive ERC intervention in complex CBD pathology, and subsequ


length  of  hospital  stay,  hospitalisation  costs,  complications,  number  of  Quality 
 Adjusted Life Years (QALYs) lost.


The standard protocol for managing a case of CBD stone disease in our tertiary 
 care institute is as given in the flow chart 


Fig. 1. Flow chart showing the management pathway for a Choledocholithiasis 
 patient at our tertiary care institute. (Adapted from SAGES 


American Gastrointestinal and Endoscopic Surgeons)


step  surgical  solution  to  this  complex  problem.  It  would  prevent  unnecessary  and/or 
 repetitive ERC intervention in complex CBD pathology, and subsequ
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step  surgical  solution  to  this  complex  problem.  It  would  prevent  unnecessary  and/or 
 repetitive ERC intervention in complex CBD pathology, and subsequently reduce the 
 length  of  hospital  stay,  hospitalisation  costs,  complications,  number  of  Quality 


The standard protocol for managing a case of CBD stone disease in our tertiary 


. Flow chart showing the management pathway for a Choledocholithiasis 
 patient at our tertiary care institute. (Adapted from SAGES – Society of 


American Gastrointestinal and Endoscopic Surgeons) 
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AIMS AND OBJECTIVES 


The primary research question taken up in the study was: What are the clinical, 
 radiological and biochemical characteristics of CBD stones, that make them 


prone to ERCP failure? 


And Question Two was: Is there a difference in clinical outcomes between the 
 OCBDE + T and OCBDE + CDD/CDJ and LCBDE groups? 


1.  To  compare  outcome  parameters  for  good-risk  patients  with  classic  signs, 
 symptoms,  and  laboratory  and  abdominal  imaging  features  of 
 cholecystolithiasis  and/or  choledocholithiasis,  failed  to  be  treated  by  ERCP 
 between 3 groups of patients: 


a.  open cholecystectomy  plus common bile duct exploration with primary 
 closure or T-tube placement (OC+OCBD+/-T); 


b.  Open  cholecystectomy  plus  common  bile  duct  exploration  with 
 choledochoduodenostomy/  jejunostomy/  Hepatico-jejunostomy 
 (OC+OCBDE+CD/CJ/HJ); 


c.  Laparoscopic  cholecystectomy  plus  laparoscopic  common  bile  duct 
 exploration (LC+LCBDE). 


2.  To define clinical, radiological and biochemical characteristics of CBD stones 
prone for ERCP failure 
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REVIEW OF LITERATURE 


1.  CBD stones are one of the medical conditions leading to surgical intervention. 


They may occur in 3%–14.7% of all patients for whom cholecystectomies are 
 performed. 


-  Schirmer B, Winters KL, Edlich RF. Cholelithiasis and cholecystitis. 


Journal of Long-Term Effects of Medical Implants. 2005;15(3):329–


338. 


2.  When  patients  present  with  CBD,  the  one  important  question  that  should  be 
 answered: what is the  best modality of treatment under the giving conditions? 


There  are  competing  technologies  and  approaches  for  diagnosing  CBDS  with 
 regard to diagnostic performance characteristics, technical success, safety, and 
 cost effectiveness. 


-  Riciardi R, Islam S, Canete JJ, Arcand PL, Stoker ME. Effectiveness 
 and long-term results of laparoscopic common bile duct exploration. 


Surgical Endoscopy. 2003;17(1):19–22. 


3.  It may be prudent to consider ERCP failure patients for primary LCBDE than 
 risk the complications of ERCP if they are suitable for primary surgery. 


-  Misra  MC Outcomes  of  Laparoscopic  Common  Bile  Duct 
Exploration  After  Failed  Endoscopic  Retrograde 
Cholangiopancreatography in Patients with Concomitant Gall Stones 
and  Common  Bile  Duct  Stones:  A  Prospective  Study;  J 
Laparoendosc Adv Surg Tech A. 
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4.  CBDS  usually  requires  two  separate  teams:  the  gastroenterologist  and  the 
 surgical team. The main options for treatment are pre- or postoperative ERCP 
 with  endoscopic  biliary  sphincterotomy  (EST),  laparoscopic  or  open  surgical 
 bile  duct  clearance.  It  is  unlikely  that  one  option  will  be  appropriate  for  all 
 clinical  circumstances  in  all  centers.  Variables  such  as  disease  status,  patient 
 demographics,  availability  of  endoscopic,  radiological  and  surgical  expertise, 
 and healthcare economics will all have significant influence on practice. 


-  Carr-Locke  DL.  Cholelithiasis  plus  choledocholithiasis:  ERCP  first, 
 what next? Gastroenterology. 2006;130(1):270–272. 


5.  LCBDE (trans-cystic or trans-ductal) is a standard method with a high efficacy 
 and  low  morbidity  and  mortality  for  the  treatment  of  CBDS  in  most  centers. 


Pre-  or  postoperative  ERCP/EST  can  be  use  as  an  alternative  method.  We 
 recommend that for patients with CBDS, ERCP should be performed as a first 
 step  and  in  the  event  of  failure  LCBDE  can  be  performed.  It  should  not  be 
 forgot  that  the  open  approach  always  remains  as  a  final  option  when  others 
 modalities have failed. 


-  Abolfazl  Shojaiefard,  Majid  Esmaeilzadeh,  Ali  Ghafouri,  and 
 Arianeb Mehrabi   Various Techniques for the Surgical Treatment of 
 Common  Bile  Duct  Stones:  A  Meta  Review; Gastroenterol  Res 
 Pract. 2009; Published online 2009 Aug 6. 


6.  Choledocoenterostomy  is  the  most  commonly  performed  as  a  side-to-side 
choledochoduodenostomy,  usually  in  the  setting  of  a  dilated  CBD  with 
multiple stones, a recurrence of CBDS in the Vater's papilla occurred after ES 
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and dilated CBD (≥2.0 cm). These patients require drainage for good long-term 
 results without recurrence of jaundice or cholangitis. 


-  Lacitignola S, Minardi M. Management of common bile duct stones: 


a ten-year experience at a tertiary care center. Journal of the Society 
 of Laparoendoscopic Surgeons. 2008;12(1):62–65. 


7.  Both  ERCP/S+LC  and  LC+LCBDE  were  highly  effective  in  detecting  and 
 removing  common  bile  duct  stones  and  were  equivalent  in  overall  cost  and 
 patient acceptance. However, the overall duration of hospitalization was shorter 
 and physician fees lower for LC+LCBDE. 


-  Rogers SJ, Cello JP, Horn JK, Siperstein AE, Schecter WP, 


Campbell AR, Mackersie RC, Rodas A, Kreuwel HT, Harris HW. 


Prospective randomized trial of LC+LCBDE vs ERCP/S+LC for 
 common bile duct stone disease. Arch Surg. 2010 Jan;145(1):28-33. 


doi: 10.1001/archsurg.2009.226. 


8.  When LCBDS and postoperative ERCP have failed, the surgeon must use the 
 open approach to surgery. Martin et al. reported open surgery as being more 
 successful and being lower mortality than ERCP in CBDS. 


-  Martin DJ, Vernon DR, Toouli J. Surgical versus endoscopic 
treatment of bile duct stones. Cochrane Database of Systematic 
Reviews. 2006;(2) 
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9.  The  current  study  suggests  that  LC+IO-ERCP  for  the  management  of 
 cholecysto-choledocholithiasis  is  a  safe  and  an  effective  technique  with  a  low 
 rate  of  post-ERCP  pancreatitis.  It  offers  another  alternative  for  surgeons 
 especially  those  who  do  not  practice  LCBDE  to  treat  patients  in  a  single 
 setting. 


-  Ghazal AH, Sorour MA, El-Riwini M, El-Bahrawy H. Single-step 
 treatment of gall bladder and bile duct stones: a combined 


endoscopic-laparoscopic technique. Int J Surg. 2009 Aug;7(4):338-
 46. doi: 10.1016/j.ijsu.2009.05.005. Epub 2009 May 


10. For  patients  undergoing  laparoscopic  surgery,  we  recommend  laparoscopic 
 transcystic exploration of the CBD as the initial surgical approach for patients 
 with  stones  smaller  than  10  mm  and  a  small  bile  duct  (Grade  1C). 


Choledochotomy  should  be  reserved  for  patients  in  whom  the  duct  cannot  be 
 cleared  using  a  transcystic  approach.  Surgeons  performing  laparoscopic 
 cholecystectomy  should  be  prepared  to  convert  to  open  CBD  exploration  if 
 necessary. 


-  W  Scott  Melvin,  MD  Peter  Muscarella,  MD,  Common  bile  duct 
exploration, UpToDate, Nov 05, 2012 
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11. RADIOLOGICAL  INVESTIGATIONS  USED  IN  EVALUATION  OF 
 BILIARY TREE PATHOLOGY 15: 


Non-invasive: 


1.  Ultrasonography:  Is  the  initial  imaging  modality  of  choice  –  accurate,  easily 
 available, inexpensive and quick. 


a.  Shows biliary calculi,  


b.  size of GB, thickness of GB wall, 


c.  presence of peri-cholecystic inflammation,  
 d.  Extra-hepatic biliary dilatation, 


e.  Level of obstruction. 


f.  Free fluid – abdomen, liver mets 


ENDOSCOPIC USG: Endoscope with US transducer at its tip.  


a.  Visualises  Liver  and  biliary  tree  from  within  stomach  and 
 duodenum, 


b.  Highly effective in diagnosing Choledocholithiasis, 


c.  Diagnosing and Staging Periampullary CA and pancreatic CA. 


2.  Radiological  Investigations  of  historical  importance  –  Oral  Cholecystograhy 
and  IV  Cholangiography  (Descending),  Plain  Radiograph  -    may  identify 
the  10  %  of  radio-opaque  gall  stones.  Mercedes-Benz  (triradiate  fissure)  or 
seagull sign (biradiate) is appreciated due to radiolucent gas in the gall stone. 
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3.  Computerised tomography: 


a.  For detecting hepatic and pancreatic lesions; 


b.  Staging CA of liver, GB, bile duct and pancreas; 


c.  Identifies metastasis and enlarged LN; 


d.  Not useful in benign diseases, particularly cholecystitis and gallstones. 


MDCT with 3D reconstruction of biliary tree increase diagnostic accuracy.  


4.  Magnetic Resonance Cholangiopancreaticography: 


a.  Non-invasive  compared  to  Percutaneous  transhepatic  cholangiography 
 (PTC), ERCP; 


b.  Contrast NOT required; 


c.  Excellent cross-sectional and projection images possible; 


d.  Same quality as ERCP and PTC. 


Magnetic  resonance  cholangiopancreatography  (MRCP)  is  an  alternative  to 
 diagnostic endoscopic retrograde cholangiopancreatography (ERCP) for investigating 
 biliary obstruction.  


The  use  of  MRCP,  a  non-invasive  procedure,  may  prevent  the  use  of 
unnecessary invasive procedures.31 
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Indications for the use of MRCP include:  


•  unsuccessful or contraindicated ERCP;  


•  patient preference for non-invasive imaging;  


• patients  considered  to  be  at  low  risk  of  having  pancreatic  or 
 biliary disease;  


• patients  where  the  need  for  therapeutic  ERCP  is  considered 
 unlikely;  


•  those  with  a  suspected  neoplastic  cause  for  pancreatic  or 
 biliary obstruction; 


•  And suspicion of endoluminal common bile duct pathology. 


No  patient  preparation  is  required  for  MRCP  and  sedation  is  not  usually 
 required.  MRCP  is  particularly  useful  where  ERCP  is  difficult,  hazardous  or 
 impossible. It is also an important option for patients with failed ERCPs.  


ERCP and MRCP have different contraindications allowing them to be used as 
complementary techniques. 
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MRCP  is  a  comparable  diagnostic  investigation  in  comparison  to  ERCP  for 
 diagnosing  biliary  abnormalities,  particularly  favourable  for  choledocholethiasis  and 
 less so for malignancy. 


The use of MRCP in suitable patients reduces the need for diagnostic ERCP which 
 is associated with significant morbidity and mortality.   


Fig. 2: MRCP of a patient in the study showing choledocholithiasis with dilated 
Intra-hepatic Biliary Radicles, and distended Gall Bladder. 
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5.  RADIO-ISOTOPE SCANNING/CHOLE-/HEPATO-BILIARY 
 SCINTIGRAPHY: 


a.  99-m  Tc  =  labelled  derivatives  of  iminodiacetic  acid  (HIDA, 
 IODIDA,  PIPIDA)  when  injected  IV,  are  actively  taken  up  by  the 
 retro-endothelial cells of the liver, selectively, and excreted into bile. 


b.  This allows visualisation of GB and biliary tree. 


c.  The GB is visualised in 30 mins in 90 % of normal individuals and in 
 1 hr in the remainder 10 %. 


d.  Non- visualisation of the GB even after 4 hrs of injecting the agent is 
 indicative  of  acute  cholecystitis.  It  is  the  investigation  of  choice  for 
 identifying acute cholecystitis, especially when combined with USG. 


e.  Biliary  Scintigraphy  identifies  bile  leaks  and  iatrogenic  obstruction 
following cholecystectomy. 
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Invasive: 


1.  ERCP (Endoscopic Retrograde Cholangio-pancreaticography):


Endoscopic  retrograde  cholangiopancreatography  (ERCP)  is  a  invasive  technique 
 that  uses  a  combination  of  luminal  endoscopy  and  fluoroscopic  imaging,  usually 
 obtained with the help of a C-arm to diagnose and treat conditions associated with the 
 pancreatobiliary system.  


The endoscopic portion of the examination uses a side-viewing duodenoscope that 
 is  passed  through  the  esophagus  and  stomach  and  into  the  second  portion  of  the 
 duodenum.  The  major  duodenal  papilla  is  identified  by  the  side  viewing  scope  and 
 cannulated,  so  that  a  dye  may  be  injected  into  the  pancreatico-biliary  system.  The 
 injected dye is then visualized by a fluoroscopic technique. 


It remains the gold standard in diagnosing biliary tree pathology; 


Fig. 3: A side viewing scope 
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Freeman et al, using data from 2004, 
 were performed annually in the United States.


However,  because  of  a  decrease  in  diagnostic  ERCP  with  the  advent  of 
 endoscopic  ultrasonography  (EUS)  and  magnetic  resonance 
 cholangiopancreatography  (MRCP),  this  number



Side view Scopy(SVS) to identify and cannulate ampulla



Inject water


Bile can be sent for cytological (brushing also done)/microbiological 



Stones may removed or stenting can be done 


      Fig. 4: ERCP Technique 


Freeman et al, using data from 2004, estimated that about 500,000 procedures 
 were performed annually in the United States.  


However,  because  of  a  decrease  in  diagnostic  ERCP  with  the  advent  of 
 endoscopic  ultrasonography  (EUS)  and  magnetic  resonance 
 cholangiopancreatography  (MRCP),  this  number  is  likely  decreasing



ERCP



Side view Scopy(SVS) to identify and cannulate ampulla


Endoscopic Spincerotomy (ES)



Inject water-soluble contrast agent - identify  cause and site of obstruction


Bile can be sent for cytological (brushing also done)/microbiological 
 analysis 



Stones may removed or stenting can be done  in same sitting
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estimated that about 500,000 procedures 


However,  because  of  a  decrease  in  diagnostic  ERCP  with  the  advent  of 
 endoscopic  ultrasonography  (EUS)  and  magnetic  resonance 
 is  likely  decreasing,  and  ERCP  is 



Side view Scopy(SVS) to identify and cannulate ampulla



identify 


Bile can be sent for cytological (brushing also done)/microbiological 



Stones may removed or stenting can be done 
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increasingly  being  performed  purely  for  therapeutic  purposes,  particularly  stone 
 retrieval.  


In  2005,  the  American  Society  for  Gastrointestinal  Endoscopy  (ASGE)  published 
 guidelines regarding the role of ERCP in biliary tract and pancreatic diseases.  


 The guidelines were updated in 2015 to include the following recommendations for 
 benign biliary tract disease: 


•  Diagnostic ERCP should not be undertaken to evaluate pancreaticobiliary-type 
 pain  in  the  absence  of  objective  abnormalities  on  other  pancreaticobiliary 
 imaging or laboratory studies (moderate-quality evidence);  


•  Routine  ERCP  before  laparoscopic  cholecystectomy  is  contraindicated  if 


there  are  no  objective  signs  of  biliary  obstruction  or  stone  (moderate-quality 
 evidence);  


•  In  patients  with  acute  biliary  pancreatitis,  ERCP  should  be  reserved  for  those 
 with concomitant cholangitis or biliary obstruction (high-quality evidence);  


•  ERCP  with  dilation  and  stent  placement  is  recommended  for  benign  biliary 
 strictures (moderate-quality evidence) ; 


•  ERCP should be performed as first-line therapy for postoperative biliary leakage 
 (high-quality evidence);  


•  Cholangioscopy  should  be  considered  as  an  adjunct  in  the  management  of 
difficult bile duct stones that are not amenable to removal after sphincterotomy 
with  or  without  balloon  dilation  or    mechanical  lithotripsy  (low-quality 
evidence); 
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•  Cholangioscopy  with  directed  biopsy  should  be  considered  as  an  adjunct  for 
 characterizing biliary strictures (low-quality evidence);  


•  ERCP with sphincterotomy is recommended for patients with type I sphincter of 
 Oddi dysfunction (SOD; moderate-quality evidence) ; 


•  ERCP  is  not  recommended  for  evaluation  or  treatment  of  type  III  SOD  (high-
 quality evidence) ; 


•  Rectal  indomethacin  with  or  without  pancreatic  stenting  is  recommended  for 
 prophylaxis against post-ERCP pancreatitis (PEP) when ERCP is performed in 
 the setting of suspected SOD (moderate-quality evidence) ; 


Absolute contraindications for ERCP include the following: 


•  Patient refusal to undergo the procedure  


•  Unstable cardiopulmonary, neurologic, or cardiovascular status  


•  Existing bowel perforation  


Structural abnormalities of the esophagus, stomach, or small intestine  may be 


relative contraindications for ERCP. 


 Examples are acquired conditions such as: 


a)   esophageal stricture,  
 b)  paraesophageal herniation, 
 c)   esophageal diverticulum, 
 d)   gastric volvulus,  


e)  gastric outlet obstruction,  
f)  Choledochoduodenal fistula, 
g)  and small-bowel obstruction. 
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 An altered surgical anatomy, such as is seen after partial gastrectomy with Billroth II 
 or  Roux-en-Y  jejunostomy,  may  also  be  a  relative  contraindication  for  ERCP, 
 especially when planning access to the bile duct system for stone retrieval. 


Several  factors  play  a  role  in  choosing  the  best  approach  for  ERCP  access  in 
 patients with altered surgical anatomy in cases where ERCP is indeed indicated. These 
 factors include: 


a)  long versus short Roux limb,  


b)  native papilla versus bilioenteric anastomosis,  
 c)  prior sphincterotomy,  


d)  anticipated accessory use (eg, sphincter of Oddi manometry),  
 e)  surgical risk,  


f)  likelihood of repeat procedures, and, 
 g)  possibility of internal hernias. 


The  different  approaches  in  patients  with  Roux-en-Y  anatomy  include 
duodenoscope  through  the  anatomic  route,  colonoscope  or  enteroscope  through  the 
anatomic  route,  single/double  balloon  enteroscopes,  spiral/rotational  enteroscope, 
ERCP  through  gastrostomy  or  jejunostomy,  laparoscopically  assisted  ERCP,  or 
biliary  access  obtained  by  interventional  radiology.  However,  their  use  for  stone 
retrieval, especially of difficult choledocholithiasis is still under investigation. 
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Other relative contraindications include: 


The  presence  of  acute  pancreatitis  is  typically  considered  a  relative 
 contraindication as well, unless the etiology of the pancreatitis is gallstone-related 
 and the therapeutic goal is to improve the clinical course by means of stone extraction. 


 In  addition,  ERCP  with  sphincterotomy  or  ampullectomy  is  relatively 
 contraindicated in coagulopathic patients (international normalized ratio [INR] >1.5 
 or platelet count <50,000/µL). 


COMPLICATIONS ASSOCIATED WITH ERCP: 


Because of inherent bias and patient underreporting, an accurate estimate of the 
 procedural complication rate is difficult to obtain.  


However,  comparisons  with  complication  data  pertaining  to  other  endoscopic 
 procedures  makes  it  clear  that  ERCP  is  associated  with  approximately  four-fold 
 higher rates of severe complications. 


In a study  of post-ERCP complications that  pooled prospective patient survey 
 data from almost 17,000 patients undergoing the procedure: 


• ERCP-related  morbidity  secondary  to  pancreatitis,  bleeding, 
 perforations, and infections was 6.85%, of which 5.17% was graded as 
 mild-to-moderate  and  1.67%  as  severe;  ERCP-specific  mortality  was 
 0.33%.  


• Pancreatitis  was  the  most  common  complication  (3.47%  of  patients), 
followed  by  infection  (1.44%),  bleeding  (1.34%),  and  perforations 
(0.6%). 
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The  incidence  of  Post-ERCP  pancreatitis  ranges  from  1%  to  10%  in  average-
 risk patients but can exceed 25-30% in certain high-risk patient populations. This wide 
 range  is  due  to  the  heterogenous  interplay  of  multiple  patient-,  procedure-,  and 
 operator-related factors.  


 Acute Post ERCP Pancreatitis is not a uniform disorder and varies in intensity. 


Most  cases  are  mild  and  resolve  with  proper  treatment  without  any  permanent 
 sequelae.


The  relatively  high  risk  associated  with  ERCP  underscores  the  importance  of 
 having this procedure performed by experienced practitioners. It also helps explain the 
 trend  toward  therapeutic  as  opposed  to  diagnostic  ERCP.  Although  the  absolute 
 complication  risk  is  greater  with  therapeutic  ERCP  than  with  diagnostic  ERCP,  the 
 potential benefits are also greater, and the risk-to-benefit ratio favors therapeutic 
 ERCP.  



2.  Percutaneous Transhepatic Cholangiography: 


Absolute contraindications: Bleeding diathesis. 


Prophylactic antibiotics is indicated. Under fluoroscopic control, Chiba/Okuda 
needle  is  introduced  into  the  liver  parenchyma,  and  a  bile  duct  is  cannulated  under 
US/CT  control.  Water-soluble  contrast  is  injected  and  images  are  taken  to  identify 
strictures/obstruction in the biliary tree. 
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Uses of Percutaneous Transhepatic Cholangiography: 


1.  External  biliary  drainage  by  placing  catheter  and  decompress  the  biliary 
 system; 


2.  Biopsies can be taken; 


3.  Intra-hepatic (Hepatolithiasis)/ Proximal CBD Stones can be removed; 


4.  Stenting can be done; 


5.  Choledochoscopy can be performed. 



3.  Per-operative cholangiography: 


 The  primary  methods  for  assessing 
 the  common  bile  duct  for  stones  or 
 injury  during  cholecystectomy  are 
 intraoperative  cholangiogram  and 
 intraoperative ultrasound. 


Intraoperative  cholangiography  has  been  used  for  many  years;  fluoroscopy 
 saves time and has improved its usefulness. 


Fig 5: Positioning of patient during an intra-
operative cholangiogram 
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The  issue  of  routine  verses  selective  cholangiography  has  been  long  debated. 


Studies  have  suggested  routine  use  of  intraoperative  cholangiography  may  decrease 
 the  risk  of  injury  and  improve 


injury  recognition  while  others 
 have  suggested  cholecystectomy 
 may  be  performed  without 
 cholangiogram  with  low  rates  of 
 injury.  In  addition,  the  skills 


developed  and  maintained  by 
 routine  cholangiography  provide 


a platform for progression to transcystic clearing or stenting of the common bile duct; 


in  many  cases  clearing  can  be  accomplished  with  simple  measures  such  as 
 administration  of  glucagon  and  flushing  with  saline.  In  terms  of  detecting  bile  duct 
 stones,  2-12%  of  patients  will  have  choledocholithiasis  on  routine  intraoperative 
 cholangiogram,  and  recent  studies  suggest  as  many  as  10%  of  these  are  unsuspected 
 prior to operation. A meta-analysis performed in 2004, revealed that the incidence of 
 unsuspected retained stones was 4% with only 15% of these going on to cause clinical 
 problems.  The  conclusion  from  that  study  was  that  a  selective  policy  should  be 
 advocated,  though  creating  a  reliable  algorithm  for  predicting  the  presence  of 
 stones and thus the need for selective cholangiogram has been unsuccessful.  


Fig.6: Intra-operative Cholangiogram 
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4.  Operative Biliary endoscopy = Choledochoscopy: 


Intra-operatively, flexible fibro-optic endoscope is passed down via the cystic duct 
 in the CBD, to visualise any stones and remove them under direct vision. It is usually 
 combined with intra-op X Ray imaging. 


A T-Tube may be left post-op to allow a tract form, and post-op choledochoscopy 
 can be performed after 7 – 10 days for removal of any residual stones. It is invaluable 
 in the management of difficult CBD calculi. 


12. MANAGEMENT  OF  CHOLEDOCHOLITHIAIS,  ITS  DIFFERENTIAL 
 DIAGNOSIS AND SURGICAL TREATMENT OPTIONS: 


A  patient  is  diagnosed  with  surgical  obstructive  jaundice  (SOJ)  with  a 
 combination of clinical, biochemical and radiological evidence and suspicion. 


Patients with surgical obstructive jaundice usually present with painless 
 or painful, progressive or non-progressive jaundice. The classical history points 
 to  be  noted  in  a  case  of  surgical  obstructive  jaundice  include  the  presence  of 
 itching  (possibly  as  a  presenting  symptom),  yellowish  discoloration  of  urine 
 and  pale  stools.  History  of  malena  may  also  be  present.  Loss  of  weight  and 
 appetite is noted in malignant causes of surgical obstructive jaundice. 


Vomiting and dyspepsia are associated symptoms in surgical obstructive 
 jaundice due to benign causes, particularly stone disease. 
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Benjamin  et  al  in  1983,  classified  obstructive  jaundice  clinically  based  on  the 
 nature of obstruction into: 


1.  Type I: Complete obstruction:  


a.  Tumors; 


b.  Ligation/Clipping of CBD (Iatrogenic); 


c.  Cholangiocarcinoma 


2.  Type II: Intermittent obstruction: 


a.  Choledocholithiasis; 


b.  Periampullary CA; 


c.  Duodenal diverticulae; 


d.  Papillomas of bile duct; 


e.  Choledochal cyst; 


3.  Type III: Chronic incomplete obstruction: 


a)  Strictures  (Congenital,  iatrogenic,  sclerosing,  post 
 radiotherapy); 


b)  Stenosed  biliary-enteric anastomosis; 


c)  Chronic pancreatitis; 


d)  Cystic fibrosis; 


e)  Stenosis of sphincter of Oddi. 


4.  Type 4: Segmental obstruction: 


a.  Traumatic; 


b.  Iatrogenic; 
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c.  Sclerosing cholangitis; 


d.  Cholangiocarcinoma. 


Once  surgical  obstructive  jaundice  is  suspected,  it  is  evaluated  biochemically 
 and radiologically. Biochemically, there is elevation of total bilurubin (usually greater 
 than 10 mg/dL), with direct hyperbilurubinemia. Also, the serum alkaline phosphatase 
 is  increased  as  they  are  secreted  by  the  ductal  epithelial  cells.  There  may  also  be  an 
 increase in other liver enzymes like aspartate transaminase, alanine transaminase and 
 Gamma-glutamyl transferase. 


CA 19-9 has been shown to elevate in cases of obstructive jaundice. It is mildly 
 elevated  in  benign  diseases,  such  as  choledocholithiasis,  while  it  is  grossly  elevated 
 (to  the  level  of  1000s.)  in  malignant  obstructive  jaundice.  The  normal  range  for  CA 
 19-9 is 0-37 IU/L. 


Radiological investigations as elucidated above are done in a systemic manner 
to  arrive  at  the  diagnosis,  and  rule  out  the  differentials.  Non-invasive  imaging  is 
preferred as it avoids the risk of ERCP associated complications. MRCP is a suitable 
alternative to ERCP to diagnose biliary duct pathology. ERCP, however, remains the 
gold standard for diagnosing bile duct pathology, but, its role in the diagnostic setting 
is being increasingly questioned in view of the high, normal ERCP reporting and also, 
higher risks of complication. 
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SURGICAL MANAGEMENT: 


Clinical  experience  and  data  from  current  and  older  studies  strongly  suggest 
 that, similar to the surgical management of duodenal ulcers, operative exploration of 
 the CBD for stone disease is quickly becoming a thing of the past.32


Wandling  et  al  reported  a  decrease  in  the  use  of  both  open  and  laparoscopic 
 common bile duct exploration  (LCBDE) for  patients  with choledocholithiasis.  While 
 corresponding  to  this  decrease  in  LCBDE  with  laparoscopic  cholecystectomy  (LC), 
 the  authors  also  noted  a  marked  increase  in  the  use  of  endoscopic 
 retrogradecholangiopancreatography (ERCP) with LC to treat choledocholithiasis.  


The  authors  also  reported  a  shorter  length  of  stay  for  patients  treated  with 
 LCBDE  +  LC  vs  ERCP+LC,  which  was  similar  to  results  that  had  been  previously 
 reported.  


While  concern  is  expressed  that  CBDE  may  disappear  from  the  surgical 
 armamentarium, the ideal  management for choledocholithiasis remains controversial. 


Both  ERCP+LC  and  LCBDE+LC  have  been  demonstrated  to  be  minimally  invasive 
 and effective procedures. 


In the study by Wandling et al, the use of LCBDE+ERCP+LC for patients with 
 choledocholithiasis was at a very low level (1998, 3.9%;2013,1.5%), suggesting good 
 duct clearance and therapeutic success obtained from either ERCP or LCBDE. 


Previously, meta-analyses comparing single staged approaches (LCBDE+LC or 
intraoperative  ERCP+LC)  with  the  2-stage  approach  (ERCP+LC)  demonstrated  that 
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both methods had similar clinical outcomes, although ERCP+LC was associated with 
 a  higher  cost.  Additional  data  from  a  prospective  randomized  trial,  also  suggested 
 preferential outcomes for the1-stage approach (ie,LCBDE+LC) in terms of decreased 
 hospital stay and better cost effectiveness. Despite these data,as noted by Wandling et 
 al,  the  2-stage  technique,  typically  involving  preoperative  ERCP  followed  by  LC,  is 
 more commonly used. There are several reasons for this.  


One  reason  may  be  that  LCBDE,  both  through  the  transcystic  route  and 
 through  choledochotomy,  can  be  a  technically  demanding  procedure  that  requires 
 good  laparoscopic  skills,  advanced  equipment  and  rich  clinical  experience  .In 
 addition,  techniques  have  evolved  now,  that  virtually  all  common  duct  stones  can 
 successfully be extracted via ERCP with the use of lithotripsy, basket extraction, and 
 other  techniques.  While  ERCP+LC  may  be  associated  with  ERCP-related  morbidity, 
 such  as  pancreatitis  and  possible  reflux  cholangitis  caused  by  endoscopic 
 sphincterotomy, the incidence of these complications is low. 


Recently, laparoendoscopic rendezvous has been proposed as another means to 
 treat choledocholithiasis. As a single-stage management, it reduces operation time, has 
 lower technical difficulties, decreases post-ERCP pancreatitis, and can be used even in 
 emergency  cases.  However,  this  approach  usually  requires  the  availability  of  both 
 surgical and endoscopic teams in the operating room.  


In  the  era  of  minimally  invasive  surgery  and  individualized  medical  care,  the 
 treatment selection for patients with choledocholithiasis should be decided based on: 


a)   the complexity of the disease,  
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b)  cystic duct and; 


c)   CBD status (eg, the diameter and thickness), 
 d)   anatomical variations,  


e)  history of gastrointestinal surgery,  
 f)  and patient comorbidities.  


g)  In  particular,  the  specific  surgeon’s  experience  and  the  availability  of  the 
appropriate laparoscopic instruments can also play an important role.  



(41)In  summary,  the  various  treatment  options  for  choledocholithiasis  can  be 
 summarized in the following 2 diagrams:


Fig. 7: Surgical Management of Choledocholithiasis
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In  summary,  the  various  treatment  options  for  choledocholithiasis  can  be 
 summarized in the following 2 diagrams: 
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In  summary,  the  various  treatment  options  for  choledocholithiasis  can  be 


Surgical Management of Choledocholithiasis 



Two Stage  Procedures



Pre-op  ERCP + LC



LC + Post - op ERCP



ERCP + OC 

OCBDE
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LC + LCBDE



• Advantages:



• Single sitting



• Lower cost



• Minimaly invasive



• Disadvantage:



• Technically demanding



• Expertise and equipment, not availabe everywhere to  reproduce similar results



Pre-op ERCP + LC



• Advantages:



• ERCP techniques now suffficient to address most  choledochal pathlogy



• Technically, less demanding as compared LCBDE



• More ubiquitous in availablity



• Disadvantages:



• Two stage procedure;



• Costlier vs LCBDE



• Longer hospital stay vs LCBDE



OCBDE + OC



• Advantage



• Single stage procedure



• Only solution for ERCP failed, LCBDE failed  Choledocholithiasis



• Remains procedure of choice for difficult and complex  CBD stones (select patient groups)



• Disadvantage



• Slowly vanishing from armametorium of CBD stone  management due to high morbidity



• Higher cost



• Not minimally invasive
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Fig. 8: Advantages and Disadvantages of various single and two stage procedures 
 for management of CBD stones 



Rendezvous procedure



• Advantages



• Single stage



• Minimally invasive



• Disadvantages



• Both medical and surgical gastroenterologists  needed at the same time in the theatre



• Higher cost



LC + Post op ERCP



• Disadvantage



• Post op ERCP failure



• Two stage procedure
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MATERIALS AND METHODS 


Table 1: Research Methodology 


Study Centre 


Madras  Medical  College  and  Rajiv  Gandhi  Government  General 
 Hospital, Chennai 


Duration of Study  March 2017 to September 2018 


Study Design  Prospective Observational study  


Sample Size  30 cases divided among 3 groups 


Inclusion Criteria 


All  good-risk  patients  with  classic  signs,  symptoms,  and  laboratory 
 and  abdominal  imaging  features  of  cholecystolithiasis  and 
 choledocholithiasis, not amenable to ERCP retrieval 


Exclusion Criteria 


Neonates, Paediatric (Age <12), Pregnant and patients with poor risk 
 as per American Society of Anaesthesiologists grading (ASA 4) 


IEC Clearance   Obtained (Attached Annexure 2) 
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Materials:


A detailed questionnaire (attached as Annexure 1) was filled in prospectively, 
 noting  all  the  clinical,  radiological  and  biochemical  parameters  of  each  of  the 
 participants of the study. 


30 patients from the departments of General Surgery, Minimal Access Surgery, 
 Surgical  and  Medical  Gastroenterology  were  selected,  as  per  the  selection  criteria 
 detailed  in  the  study.  Informed  written  consent  (Annexure  3)  was  obtained  in  the 
 patients  own  language,  after  reading  out  the  patient  information  sheet  (Annexure  3). 


Patients were sorted, based on patient characteristics, into 3 groups namely: 


a.  open cholecystectomy  plus common bile duct exploration with primary 
 closure or T-tube placement (OC+OCBD+/-T); 


b.  Open  cholecystectomy  plus  common  bile  duct  exploration  with 
 choledochoduodenostomy/  jejunostomy/  Hepatico-jejunostomy 
 (OC+OCBDE+CD/CJ/HJ); 


c.  Laparoscopic  cholecystectomy  plus  laparoscopic  common  bile  duct 
 exploration (LC+LCBDE). 


The patients were studied till the end of the study period or till their death, whichever 
was earlier. 



(46)46 


DEFINITIONS IN THIS STUDY: 


A  “failed  ERCP”  is  defined  in  this  study,  as  an  endoscopic  retrograde 
 cholangio-pancreatico-graphic  study  and  therapy  in  which  the  CBD  has  not  been 
 cleared  off  the  radiologically  identified  common  bile  duct  stones  (both  primary  and 
 secondary).  It  is  also  one  which  has  been  declared,  by  a  unit  chief  of  medical 
 gastroenterology  at  our  tertiary  care  institute,  as  one  not  amenable  to  removal  by 
 scientifically documented methods. 


The  causes  of  failed  ERCP  choledocholithiasis  includes  but  not  limited  to  the 
 following: 


1.  Technical  factors:  Difficulty  in  cannulating  the  CBD/ampulla  of  vater; 


including  impossibility  in  cannulating  the  Ampulla  of  vater  (Post  antrectomy/ 


GJ),  Duodenal  Diverticulum/  Peri-ampullary  diverticulum,  Biliary  strictures, 
 etc. 


2.  Stone Factors: Include size, site, number and durability; 


3.  Patient Factors: Non-cooperative, High ASA Grade; 


The American Society for Gastrointestinal Endoscopy recommendations suggest a 
biliary  cannulation  rate  of  >  85%  should  be  the  goal  for  all  endoscopists  engaged  in 
ERCP.  The  therapeutic  options  following  failed  biliary  cannulation  may  include:  (1) 
repeat  endoscopic  attempt;  (2)  percutaneous  cholangiography;  (3)  endoscopic 
ultrasound  (EUS)-guided  bile  duct  puncture  and  drainage;  and  (4)  surgical 
management. 
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Failed  biliary  cannulation  was  defined  as  the  inability  to  gain  deep  and  free 
 access  to  the  bile  duct.  Cholangiography  alone  without  deep  instrumentation  of  the 
 bile duct was not recorded as being successful. 


Schutz  graded  endoscopic  retrograde  cholangiopancreatography  degree  of 
 difficulty for biliary procedures as follows:14


Table 2: Schutz Grading of ERCP difficulty 


Biliary procedures 


Grade 1 


Diagnostic cholangiogram 
 Biliary cytology 


Standard sphincterotomy ± removal of stones < 10 mm 
 Stricture dilatation/stent for extra-hepatic stricture 


or bile leak 


Grade 2 


Diagnostic cholangiogram with 
 Billroth II anatomy 


Removal of CBD stones > 10 mm 


Stricture dilatation/stent for hilar tumors or benign intrahepatic strictures 


Grade 3  Sphincter of Oddi manometry 
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Biliary procedures 


Cholangioscopy 


Any therapy with Billroth II anatomy 


Removal of intrahepatic stones or any stones with lithotripsy 


Recurrent  CBD  stones  were  defined  as  the  detection  of  symptomatic  bile  duct 
 stones  no  sooner  than  6  months  after  complete  clearance  of  CBD  stones,  based  on 
 symptoms or signs of biliary complication. 


Retained  CBD  stones  was  defined  as  the  detection  of  symptomatic  bile  duct 
 stones  sooner  than  6  months  after  surgery  for  complete  clearance  of  CBD  stones, 
 based on symptoms or signs of biliary complication. 



Methodology: 


The  study  was  a  prospective,  observational  study  conducted  in  a  tertiary  care 
 centre  from  March  2017  to  September  2018,  with  the  first  30  patients  with  ERCP 
 failed choledocholithiasis taken into the study.  


These patients (n = 30) subsequently underwent open or laparoscopic common 
bile  duct  exploration  for  complex  biliary  stone  disease.  Cases  of  CBD  exploration 
managed  successfully  with  ERCP  were  not  included.  Most  of  the  patients  were 
referrals from the institute of medical gastroenterology or other tertiary/secondary care 
centres in southern India. The decision to add a drainage (by means of a T-Tube or a 
choledocho-enterostomy) procedure to Open or Laparoscopic CBDE was based upon 
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a  number  of  factors  viz.  a  previous  number  of  attempts  by  endoscopists,  associated 
 strictures, history of recurrent cholangitis episodes, available duct diameter (usually > 


10  mm)  and  any  prior  upper  abdominal  surgeries  performed.  The  most  important 
 factor  of  these  was  the  common  bile  duct  diameter,  which  was  determined  pre-
 operatively  by  means  of  an  MRCP  (Magnetic  Resonance  Cholangio 
 pancreaticography), and assessed definitively intra-op. 


The 30 patients included in the study were observed in three different treatment 
 groups, viz. A) OC+OCBD+/-T; B) OC+OCBDE+CD/CJ/HJ; C) LC+LCBDE. 


A combination of multiple factors was considered for making choice of open or 
 laparoscopic  management  of  the  disease,  and  after  extensive  discussion  with  patient 
 and  family.  Demographics,  co-morbid  conditions,  presenting  symptoms,  blood 
 investigations,  imaging  studies,  operative  data,  postoperative  variables  including 
 complications,  and  early  follow-ups  were  examined.  After  patients  had  received  a 
 detailed  explanation  of  the  procedure  and  its  potential  risks  and  complications, 
 informed  consent  was  obtained  for  the  surgery.  OCBDE  or  LCBDE  with/without  T-
 tube/CDD/CDJ was performed mainly as an elective procedure. 


The preoperative workup of patients mainly constituted but was not limited to 
routine  hemograms,  liver  functions,  and  ultrasound  abdomen.  MRCP  and  ERCP 
findings were noted in all patients, including the reason quoted by the endoscopist for 
the  “failure”  of  ERCP.  MRCP  findings  were  considered  the  most  reliable8  for  the 
number of CBD stones, site of CBD stones, and diameter of common bile duct. 
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CA  19-9  was  done  in  select  patients,  who  had  significant  loss  of  weight  and 
 appetite in the history, and imaging suggested a malignant pathology, apart from stone 
 disease. 


The  technical,  operative  details  were  recorded  for  the  type  of  OCBDE  and 
 LCBDE  performed.  The  principles  followed  for  CBD  exploration  and 
 choledochoduodenostomy/jejunostomy  were  similar  in  both  conventional  open 
 surgery and laparoscopic surgery, with the aim of performing a wide, diamond-shaped 
 anastomosis. All patients, in whom CDD/CDJ was performed, underwent side to side 
 choledochoduodenostomy as originally described by Gliedman and Gold9. Side to side 
 choledochoduodenostomy  avoids  circumferential  mobilization  and  transection, 
 without compromising the blood supply, allows larger anastomosis, and minimizes the 
 chances of anastomotic leak10. 



OPEN CBDE +/- DRAINAGE PROCEDURES: 


Choledochoduodenostomy,  choledochojejunostomy,  or  sphincteroplasty  are 
 operative  procedures  for  the  treatment  of  difficult  or  recurrent  biliary  and  pancreatic 
 problems.  The  following  is  the  description  of  Choledochoduodenostomy  and 
 Choledochojejunostomy techniques used in our study. 



Choledochoduodenostomy:


A  right  subcostal  incision  is  usually  performed;  The  duodenum  is  widely 
mobilized  by  a  generous  Kocher  maneuver,  so  that  it  can  be  approximated  to  the 
common bile duct without tension. A 2.0-2.5 cm longitudinal incision is made in the 
distal common bile duct, as close as possible to the area of stenosis or obstruction in 
patients with benign disease. 
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Fig. 9: Choledochotomy Incision 


The  duodenum  and  duct  are  joined  by  a  posterior  row  of  interrupted  3-0  silk 
 sutures.  The  duodenum  is  opened  longitudinally  for  a  distance  of  2.0-2.5  cm  and  a 
 second row of interrupted 3-0 or 4-0 vicryl or PDS (Polydiaxonone) sutures is placed 
 to approximate the ductal and duodenal mucosa (Fig. 10). A T-tube is used in patients 
 with  thin-walled  ducts  or  difficult  anastomoses.  A  final  row  of  interrupted  3-0  silk 
 sutures completes the anterior row of the anastomosis. 


Choledochotomy Incision 
(Longitudinal) 
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Fig. 10. Choledochoduodenostomy 9 
      


Fig. 11 A: Parachuting technique used in the diamond anastomosis for 
Choledocho-enterostomy 
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Fig. 11 B: Parachuting technique used in the diamond anastomosis for 
 Choledocho-enterostomy 



Choledochojejunostomy: 


A right subcostal incision is again preferred, since it gives optimal exposure to 
the subhepatic area in most patients. The bile duct is exposed and a longitudinal, 2.0-
2.5 cm opening is made in the distal duct for benign obstruction. A Roux-en-Y jejunal 
segment  is  prepared,  the  end  of  the  jejunal  limb  is  closed,  and  the  jejunum 
approximated to the bile duct with a posterior row of interrupted 3-0 silk sutures. The 
jejunum is opened longitudinally for a distance of 2.0-2.5 cm and a second, inner row 
of interrupted 3-0 or 4-0 Vicryl or PDS are placed (Fig. 14). A T-tube may be used for 
selected patients with difficult anastomoses. A final row of interrupted 3-0 silk sutures 
on the anterior aspect completes the anastomosis. 
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Fig. 12: Choledochoduodenostomy 
 anastomosis complete 


Fig. 13: Hepatolithiasis, Cholelithiasis with Choledocholithiasis in one of the cases 
studied; Total stone count was 49, with 9 stones identified in the CBD. 
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Fig. 14: Roux-en Y Choledochojejunostomy9
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LAPAROSCOPIC CBDE +/- DRAINAGE PROCEDURES: 


Patients  underwent  laparoscopic  choledochoduodenostomy/enterostomy  using 
 a standard four-port technique with carbon dioxide pneumoperitoneum at 14  mm Hg 
 pressure with a flow rate of 8 L/mt, using open Hasson’s technique.  


A 10 or 12-mm trocar was inserted in the umbilicus for the camera. Another 5 
 or 10-mm trocar was placed in the sub-xiphisternum as the primary working port. Two 
 5-mm trocars were put in the right upper quadrant 2 cm below the costal margin along 
 the anterior axillary and mid-clavicular lines, respectively (Fig. 15).  


A  30°  angled  video-laparoscope  was  used  and  placed  through  the  umbilical 
 port.  Diagnostic  laparoscopy  was  performed  followed  by  the  meticulous  release  of 
 adhesions  with  blunt  and  sharp  dissection,  which  was  continued  until  the  duodenum 
 and the portal triad were defined.  


After delineating Calot’s anatomy, the cystic artery is clipped with an LT 300 
 titanium  clip  on  either  side  and  cut.  Cystic  duct  is  clipped,  similarly  with  an  LT 
 300/400 titanium clip, towards gall bladder (GB) and divided. GB should be left intact 
 attached  to  the  hepatic  bed  during  the  entire  procedure  as  this  helps  in  upward 
 traction, exposing entire infrahepatic area.  


To ensure a tension-free anastomosis, generous Kocher’s maneuver was carried 
out  in  nearly  all  cases.  The  CBD  is  incised  longitudinally  with  monopolar  hook 
beginning  at  the  point  where  it  transverses  the  duodenum  posteriorly  and  extending 
proximally about 2.5 cm.  
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Stone extraction is performed primarily by milking and further aided by saline 
 irrigation  using  infant  feeding  tube.  At  this  point,  the  previously  placed  stent,  if  any 
 was removed. Both proximal and distal ducts are thoroughly rinsed with warm saline 
 for  clearing  debris  and  infected  fluid.  Choledochoscopy  was  done  through  a  5-mm 
 right  subcostal  port,  using  a  choledochoscope  or  a  rigid  nephroscope,  or  at  times  by 
 placing an extra port. 


s 


Fig. 15: Port positions in LCBDE: A umbilical (10 mm camera) port. B Epigastric (10 
 mm) right-hand working port. C Right subcostal (5 mm) left hand working port. D 


Right mid axillary line (5 mm) port-gall bladder retraction 


In  situations  of  incomplete  or  unsuccessful  stone  clearance,  the  stones  were 
localized, and various endoscopic instruments like baskets and balloons were used for 
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their  removal,  or  converted  to  an  open  procedure.  The  duodenum  is  incised 
 longitudinally along its superior border for a distance of approximately 1.5 cm.  


A  single-layer  anastomosis  is  performed  using  3-0  Vicryl/PDS  interrupted 
 sutures.  After  completion  of  the  anastomosis,  the  gallbladder  is  removed  from  the 
 liver bed and taken out in an endobag. A closed drain is placed in the lateral position 
 to  the  anastomosis,  headed  toward  Hepato-renal/  Morrison’s  space.  Fascia  and  skin 
 are approximated.  


Patients were observed for at least a 12 hour period in an intensive care setting 
 or  a  high-dependency  unit.    Orals  were  usually  allowed  as  per  the  discretion  of  the 
 operating surgeon, but preferentially at the earliest possible opportunity.  


Patients  were  followed  as  outpatients  after  discharge  with  clinical 
examinations,  liver  function  tests,  ultrasound  and/or  to  look  for  biochemical  and 
radiological  clearance  of  the  Common  Bile  Duct,  and  to  rule  out  any  retained  or 
recurrent stones. Post-op collections, cholangitic abscesses, and resolution of post-op 
pain were also followed up. 
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The outcomes measured in this study are as below:  


A)   The primary outcome measure will be stone clearance from the common bile 
 duct – as indicated by decreasing bilirubin titres and radiological imaging 


(USG/MRCP as indicated).  


B)   Secondary end points include length of hospital stay, complications, morbidity 
 and mortality, and patient acceptance (Likert Scale) and quality of life scores. 


The collected data were analysed with IBM - SPSS statistics software 23.0 
Version. 
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RESULTS AND ANALYSIS 


•  To describe about the data descriptive statistics frequency analysis, percentage 
 analysis were used for categorical variables and the mean & standard deviation 
 were used for continuous variables.  


•  To  find  the  significant  difference  in  the  multivariate  analysis  the  Kruskal 
 Walli's test followed by the Mann-Whitney U test was used. 


•  To find the significance in categorical data Chi-Square test was used.  


•  In  all  the  above  statistical  tools  the  probability  value  .05  is  considered  as 
 significant level.  


• The  collected  data  were  analysed  with  IBM  -  SPSS  statistics  software  23.0 
 Version. 


Out  of  the  total  30  patients  who  were  selected  in  the  study,  all  30  had  failed  in 
 endoscopic retrieval of stones as defined in the study as a FAILED ERCP. 


I.  DEMOGRAPHIC DATA ANALYSIS : 


16 Males and 14 Females had been inducted into the study, among which 12 
males  and  11  females  had  been  observed  in  the  open  group.  The  remaining  4  males 
and 3 females were in the laparoscopic wing. There was no gender prediction for the 
occurrence of CBD stones that would fail on ERCP guided retrieval. 
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The mean age of the patients in the study was 51.5 years. The mean age in 
 the laparoscopic group was 37.7  years as compared to the mean age of 55.7  years in 
 the  open  wing.  The  difference  in  the  mean  age  observed  in  the  two  groups  could  be 
 attributed  to  the  lesser  cardio-vascular  and  respiratory  morbidity  risk  in  younger 
 patients in the laparoscopic group. 


II.  CLINICAL DATA ANALYSIS: 


The  clinical  factors  studied  included  the  presenting  and  associated  symptoms, 
 the  duration  of  symptoms,  vital  signs  (Pulse  Rate,  Blood  Pressure,  Respiratory  Rate 
 and Temperature) and the clinical signs (especially the per-abdominal findings) at the 
 time of presentation. The presence of pallor and icterus at the time of presentation was 
 also noted. 


The most common presenting symptom was abdominal pain, present in 90 


%  of  the  patients  presenting  with  failed  ERCP  choledocholithiasis.  The  next  most 
common  symptoms  were  jaundice  and  vomiting.  One  of  the  cases  presented  with 
signs  and  symptoms  of  intestinal  obstruction,  which  was  ruled  out  after  doing  a 
contrast enhanced computed tomography (CECT) of the abdomen. Loss of weight and 
appetite were present only in 3 of the 30 patients studied (10%). 
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Symptom  Number of Patients 
 presenting with the 


symptom 


Percentage 


Abdominal Pain  27  90 % 


Jaundice  13  43.33 % 


Vomiting  14  46.67 % 


Fever  10  33.33 % 


Dyspepsia  7  23.33 % 


Table 3: Presenting Symptomatology in study population 


       


Fig. 16: Presenting Symptomatology in study population 


The  mean  duration  of  symptoms  was  5.97  (6)  months  (Standard  Deviation 
 6.105; IQR -6). 
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