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                                          1. INTRODUCTION

               Cholelithiasis is a common surgical problem which makes 

cholecystectomy one of the most frequently performed surgical procedures. 

CBD   stones complicate the working and management of cholelithiasis 

necessitating additional diagnostic and therapeutic procedures and adds to 

morbidity andmortality of gall stone disease.

               Common bile duct stones are present in approximately 5% of the 

patientsundergoing elective cholecystectomy and 10% of patients with acute 

cholecystitis.No single blood test or combination of blood tests can predict 

whether or not a CBD stone is present. Intraoperative cholangiography / 

choledochoscopy are gold standards for diagnosis but cbd stones can be 

diagnosed preoperatively with ultrasound, ERCP or MRCP.

               If CBD stones are diagnosed preoperatively, several different treatment 

modalities can be utilized. The factors that determine the optimal approach 

include the patient’s age and general condition. It is also important to consider 

the local expertise of the Surgeon and the gastroenterologist in managing CBD 

stones.Hence the algorithm for managing these patients will vary from one 

locale to another. There are specific indications that mandate CBD open 



2

exploration and therefore, the practicing surgeon must be well versed in these 

techniques.

                Although the stones in the CBD may be silent, the development of 

symptoms is potentially serious; obstructive jaundice, ascending cholangitis, 

acute pancreatitis are all associated with serious morbidity and at times, 

mortality which need immediate attention.   
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   2. OBJECTIVES OF THE STUDY

1. To study various modes of presentation of CBD stones

2. To study the incidence of asymptomatic and symptomatic CBD stones

with reference to complications, if any 

4. To study different modalities of treatment in CBD stones.
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                                 3. REVIEW OF LITERATURE

HISTORICAL PERSPECTIVE

                   The first open cholecystectomy was performed by Lagenbuch in 

1882 2,3.The first surgical exploration of the common bile duct was done in 

1890 by Ludwig Courvoisier, a Swiss surgeon who made an incision in the 

common bileduct and removed a gall stone.

                 Choledocholithiasis is present in approximately in 10% of those who 

present for cholecystectomy. Definitive treatment of these patients include 

cholecystectomy and clearance o the entire ductal system. Courvoisier answered 

this challenge in the era of open biliary surgery in 1890, nearly eight years after 

Langenbuch performed his first cholecystectomy in 1882 .

               One of the first descriptions of common bile duct pathology was the 

report of cholangitis by Jean Martin Charcot, a French physician. In 1877, he 

published the clinical symptoms associated with the passage of common duct 

stones that we now know as Charcot’s Triad- Right upper quadrant pain, fever 

with chills andjaundice. These clinical findings were extended by Telfer 

Reynolds, a hepatologist in Los Angeles, who recognized the presence of 

hypotension and altered mental status related to sepsis in cholangitis.
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                Imaging of the biliary tree began with cholecystography by Evarts 

Graham mand  Warren Cole in 1924 . Transhepaticocholangiography was 

developed by Carter and Saypol in 1952. The introduction of intraoperative 

cholangiography byMirrizi in 1934 helped to further refine the indications for 

the CBD exploration .

             An ironic historic vignette involves one of America’s most prominent 

surgeon – William Stewert Halsted and his travails with the CBD . William 

Halsted died in 1922 following complications from his own two bile duct 

operations.

              Hans Kehr, a German surgeon, contributed to biliary surgery by his 

book “The Practice of Biliary Tract Surgery in Words and Pictures” and 

development of the T-tube, which is still known as Kehr’s Tube.

             For surgeons practicing from 1940 to 1990, open CBD exploration was 

a commonly performed operation. The development of ERCP in 1968 and 

endoscopic spincterotomy in 1974 allowed removal of common duct stones 

without a laparotomy. Though initially applied to patients felt to be poor 

surgical candidates, endoscopic transpapillary therapy gained increasing 

popularity over the next 20 years. One hundred years later (from the first 

cholecystectomy) in late 1980s, laparoscopic cholecystectomy was introduced, 
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and soon became the standard of care for treatment. This was soon followed by

the introduction of several minimally invasive techniques that have proven 

successful in treatment of choledocholthiasis in the laparoscopic era of biliary 

tract surgery.

SURGICAL ANATOMY OF THE CBD

The length of the CBD varies from 5 to 15 cm depending upon the position of 

the entrance of the cystic duct. The duct is divided arbitrarily into 4 parts:

1) Supraduodenal - average length of 2 cm           

2) Retroduodenal – average length of 1.5 cm

3) Pancreatic – average length of 3 cm

4) Intraduodenal – average length of 1.1 cm.

Supraduodenal Portion

             This part lies between the two leaves of the hepatoduodenal ligament, in 

front of the foramen of Winslow to the right of the hepatic artery, and anterior to 

the portal vein. One or more of the following may cross the supraduodenal 

portion anteriorly: right gastric, right hepatic, supraduodenal or even 

gastroduodenal artery. The relation of the right hepatic artery may lie to the 

right, left, anterior or posterior to the common bile duct.
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Retroduodenal Portion

            This part lies between the superior margin of the first part of the 

duodenum and the superior margin of the head of pancreas. The gastroduodenal 

artery is to the left and  posterosuperior  to pancreaticoduodenal artery. It crosses 

first anterior to the bile ducts and then posterior to the duct just before it enters 

the duodenum. 

                                                                   

Pancreatic Portion

             The pancreatic portion is covered by a pancreatic extension (tongue) in 

various proportions from completely covered (30%) to partially covered (44%) 

to uncovered (16.5%)9. The above description predicts the ease with which 

stone may be palpated after mobilization of Second part of the duodenum with 

Kocher’s Maneuver.

Intramural

                 This  part passes obliquely through the duodenal wall together with 

main pancreatic duct. Within the wall, the length average 15 mm10  as it enters 

the wall, the common bile duct decreases in diameter from 5.7 to 3.3 mm11. The 

two ducts lie side by side with a common adventitia for several millimeters. The 
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dividing septum becomes reduced to a mucosal membrane just before the 

confluence of the ducts.

                   The duodenal papilla (of Vater) lies at the end of the Intramural 

portion of the CBD. It is on the posteromedial wall of the second part of the 

duodenum. The distance of the papilla from the Pylorus is highly variable from 

8 to 12 cm. There is a complex of four sphincter composed of circular or spiral 

smooth muscle fibres surrounding the intramural portion of the CBD and 

pancreatic ducts.

                  The sphincter is developmentally and functionally distinct from the 

duodenal musculature. The entire complex is called sphincter of Boyden 12. The 

above anatomical knowledge helps to know when complete anatomical 

transection of all the elements of the complex may not be necessary for 

satisfactory function.

                                                           

Incision of 5 mm steps while testing with a suitable dilator will help limit 

theincision of papillotomy to the shortest length necessary.

                     On mucosal surface, the duodenal papilla of vater is found where a 

longitudinal mucosal fold meets a transverse fold to form a T.The Ampulla is 
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the common pancreaticobiliary channel below the junction of the ducts within 

the papilla. It is classed into 3 types based on Michel’sdescription .

Type 1. The pancreatic duct opens into the CBD, but at a variable distance from 

the orifice of duodenal papilla (85%).

Type 2.  The pancreatic and CBD open separately on the duodenal papilla (5%).

Type 3.  The pancreatic and CBD open into the duodenum at separate points 

(9%).

DIAMETER OF THE CBD

             The diameter measured varies with procedure performed to measure it .

(Surgical inspection, cholangiogram, USG).

A CBD has been considered to be definitely enlarged, when:

> 8mm  Drouin, 1964

> 10 mm Roux et al, 1959

> 12 mm  LeQuesne et al, 1959

> 15 mm  Longmire, 1963.
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                         Hence, there is no consensus. But there is agreement on the fact 

that a CBD less than 5.7 mm is certainly normal and one over 10.8 mm indicates 

obstruction. Ducts between these values must be considered equivocal. At 10.2 

mm, the probability of pathology in the duct is 50%.

ARTERIAL SUPPLY OF THE CBD

                        The upper portion is supplied by the cystic artery. The lower 

portion is supplied by a branch from posteriosuperior pancreaticoduodenal and 

retroduodenal artery. There is a subepithelial, intramural and an epicholedocal 

plexus of vessels around the CBD . These provide collateral circulation between 

the cystic artery above and the superior pancreaticoduodenal artery below.

VENOUS DRAINAGE OF THE CBD

The upper portion drains via the cystic vein into the hepatic vein. An 

Epicholedocal venous plexus on the CBD helps the surgeon identify the 

CBD.However stripping of the CBD is not permissible.

LYMPHATIC DRAINAGE

The CBD drains into pericholedocal nodes which in turn drain into preaortic 

nodes around the celiac and superior mesentric artery

NERVE SUPPLY



                 Both sympathetic and parasympathetic (vagal) fibres derived from the 

celiac plexus reach the biliary tract as they follow the hepatic artery and its 

branches. The action of sympathetic nerves is vasomotor but that of 

parasympathetic is not known. Complete vagotomy does not impair bile output 

but it appears to result in a permanently enlarged gall bladder . 

                                                           

                                  Anatomy of the Extra Biliary Apparatus  

PATHOPHYSIOLOGY OF BILARY TRACT OBSTRUCTION.
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Both sympathetic and parasympathetic (vagal) fibres derived from the 

celiac plexus reach the biliary tract as they follow the hepatic artery and its 

branches. The action of sympathetic nerves is vasomotor but that of 

known. Complete vagotomy does not impair bile output 

but it appears to result in a permanently enlarged gall bladder . 

                                                           Figure 1

Anatomy of the Extra Biliary Apparatus  

PATHOPHYSIOLOGY OF BILARY TRACT OBSTRUCTION.

Both sympathetic and parasympathetic (vagal) fibres derived from the 

celiac plexus reach the biliary tract as they follow the hepatic artery and its 

branches. The action of sympathetic nerves is vasomotor but that of 

known. Complete vagotomy does not impair bile output 

PATHOPHYSIOLOGY OF BILARY TRACT OBSTRUCTION.
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(Classification: BENJAMIN)

Type I.  Complete obstruction producing jaundice.

Type II. Intermittent obstruction, which produces symptoms and typical 

biochemical changes, but may or may not be associated with attacks of clinical 

jaundice.

Type III. Chronic incomplete obstruction with or without classic symptoms or 

the observation of biochemical changes, which will eventually produce the 

pathological changes in the bile ducts or the liver.

Type IV.  Segmental Obstruction in which one or more anatomical segments of 

the intrahepatic biliary tubes are obstructed. In its time, the segmental 

obstruction may take the form of complete, intermittent or chronic incomplete 

obstruction, as defined above.

Physical Effects

            The normal secretory presence of bile is 120 – 250 mm of water24 and 

secretion ceases when biliary pressure exceeds 300 mm of water25. Following 

total bile duct obstruction, the common bile duct pressure stabilizes at about 300 

mm of water26, at which time inhibition of the various elements of bile 

production commences. Cholesterol and phospholipid secretion are more readily 
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reduced by high pressure that bile salt secretion, so that the composition of 

hepatic bile is altered and becomes less lithogenic. Following relief of 

obstruction and return to normal pressure, the recovery of secretion of 

cholesterol

                                                            

and phospolipid is more rapid than that of bile salts so that bile becomes more 

lithogenic during this period. Also, high biliary pressure causes cholangiovenous 

reflux leading to bacteremia as may occur in cholangitis. Complete obstruction 

of main intrahepatic bile ducts or of a major segmental duct will normally lead 

to proximal dilation of the bile duct or of intrahepatic biliary radicles. The 

degree of dilation will depend on the extent, duration and also on the capacity of 

the bile ducts and surrounding parenchyma to expand. Chronic obstruction may 

fail to produce significant proximal dilation particularly when associated with 

marked chronic cholangitis, ductal fibrosis or cirrhosis of the liver.

Pain.

                 The origin of pain in biliary obstruction may be distinctive of 

gallbladder or bile duct or may be associated with stretching of the liver capsule 

in case of rapidly progressive obstruction. Severe pain of a spasmodic nature is 

more characteristic of calculous obstruction than malignancy.
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Cholangitis

                   The normal biliary tree does not harbour bacteria and constant bile 

flow and biliary Ig A secretion ensures biliary sterility. The highest rate of 

colonization is found in patients with choledocholithiasis,where as many as 80% 

of patients may have positive culture.. The most common organisms isolated 

from bile are E.coli, Enteroccocus and other gram negative coliform. E.coli is a 

producer of β-glucorinidase which may lead to the formation of primary 

common bile duct stone with high bile pigment content, and in the formation of 

such stones has been shown to correlate with the presence of E. coli in the  duct.

                                                             

BIOCHEMICAL EFFECTS

Bilirubin

             With complete biliary outflow obstruction serum total bilirubin levels 

typically increase by 25 – 43 μMol/L/day28. As serum glomerular filliative and 

excretion of conjugated bilirubin also increase resulting in plateauing of 

serumbilirubin levels. Conjugated hyperbilirubinemia is the classic biochemical 

feature of obstructive jaundice. However in complex cases with prolonged 
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partial obstruction, functional effects on the hepatocytes may produce a mixed 

biochemical picture, with elevation of circulating unconjugated bilurubin. 

Alkaline Phosphatase  

          High levels of alkaline phosphatase are found in patients with complete 

obstruction and elevation of this enzyme may be the only biochemical indication 

of incomplete or segmental obstruction. Elevation of serum alkaline 

phosphataseis not entirely due to regurgitation from biliary components.  

           Acute obstruction of the bile duct causes a prompt increase in hepatic 

synthesis of alkaline phosphatase. There are two principle fractions of alkaline 

phosphatase found in bile: one is derived from liver cells, and the other only 

appears when there is obstruction to the flow of bile.This second component 

may allow better differentiation of patients with extrahepatic obstruction from 

those with intrahepatic cholestasis than total level of the enzyme. While 

elevation of alkaline phosphatase is a sensitive marker of biliary obstruction, its 

return to normal following relief is extremely variable.  
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Thus, while alkaline phosphatase is a useful and sensitive test in thefollow-up of 

such patient, it is not always necessary to invasive investigations onthe basis of 

continued stable elevation.

Protein Synthesis

                   Short duration of obstruction may not produce significant changes in 

the level of serum albumin as it has a long half life of 20 days. However, several 

studies have shown significant risk factor in patients undergoing major biliary 

surgery with low serum albumin levels. A most important aspect of protein 

synthesis  relates to the role of Liver in the maintenance of normal blood 

coagulative  process. Thus fibrinogen, prothrombin and factor VII may all be 

affected in severe and prolonged  obstructive jaundice. Coagulopathy resulting 

from the above will not be amenable to administration of vitamin K by 

parenteral means.

CHOLEDOCHOLITHIASIS

Common bile duct stones are classified both by their point of origin as well as 

the time at which they are discovered relative to cholecystectomy.

A. Point of Origin:

1.  Secondary Bile Duct Stones:
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                       These form in the gall bladder and pass down through the cystic 

duct into the CBD. Most CBD stones are of this type.Therefore, patients with 

CBD stones usually have gallstones. Even in cases wherethe gall bladder does 

not contain stone, chronic inflammatory changes in its walland sludge in its 

Lumen indicate the presence of stones previously.

                                                            

2. Primary Bile Duct Stone:

                 To prove, that a stone originated in the CBD, is difficult except is 

cases of gall bladder agenesis. Saharia et al proposed the following criteria for 

primary CBD stones.

Patient should meet all the criteria, viz :.

 Previous cholecystectomy with/without CBD Exploration.

 At least two years of symptom free interval after previous biliary surgery.

 Soft friable brown stones/ sludge in CBD.

 Absence of a long cystic duct or biliary stricture due to previous surgery.

                   Primary CBD stones are associated with the biliary stasis and 

infection. They are usually brown pigment type, which are soft and crumble 

easily when manipulated. The causes of the biliary stasis, which lead to their 
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development, include biliary stricture, papillary stenosis or sphincter of oddi 

dysfunction.

                   The incidence of primary CBD stone varies from 4% to 56% in 

different studies. The incidence of secondary CBD stone is age sensitive and 

varies from 11% to 18% as older patient have had gallstones for a longer period 

of time.

B. In Relation to Cholecystectomy:

1. Retained:

               CBD stones are defined as retained if they are discovered within 2 

years of cholecystectomy. The stones have characteristics of secondary stones:

                                                             

2. Recurrent:  

      CBD stones are defined as recurrent if they are detected more than 2 years 

following cholecystectomy.

NATURAL HISTORY OF CBD STONES

        CBD stones may remain asymptomatic for long periods. Clinically silent 

passage into the duodenum is known to occur in CBD stones, when they cause 
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symptoms, present with margin complications like cholangits or pancreatitis. 

The morbidity of CBD stone is mainly due to biliary obstruction. CBD stones 

usually come to rest at the lower end of the CBD, at the ampulla of vater. CBD 

obstruction causes the proximal duct to dilate and increases the pressure inside 

them. Normal intraductal pressure is 10 – 15 cm of H2O. This rises to 25-40 cm 

of H2O with complete obstruction. When the pressure increases to >15cm of 

H2O, bile flow decreases and flow stops at 30cm of H2O pressure. Therefore, 

during contact dissolution of retained CBD stone the pressure inside the duct 

should be monitored and maintained at below 15 cm of H2O. The degree and 

rate of onset of obstruction and the amount of bacterial contamination of bile are 

the major factors that determine the symptoms. Acute obstruction usually causes 

biliary colic and Jaundice. Gradually developing obstruction may present with 

Jaundice alone. If bacteria proliferate cholangitis may result. In patients who 

have had recurrent bouts of cholangitis, the duct may become fibrotic and 

unable to dilate. If the obstruction is low grade and intermittent, the duct may 

not be dilated. If incomplete obstruction persists for a long time before a 

diagnosis is made secondary biliary cirrhosis with portal hypertension may 

develop which ultimately may progress to hepatic failure
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To summarize the clinical cause may becomplicated by acute gall stone 

pancreatitis, cholangitis or rarely hepatic abscess.The average time for 

choledocholithiasis to lead to biliary cirrhosis is 5 yrs depending on the extent of 

obstruction20.

COMPOSITION OF CBD STONES

1.Primary Stones. 

             They usually are of the brown pigment variety. These tend to be lower 

in cholesterol content and higher in bilirubin content secondary to biliary stasis 

and bacterial infection. The surgical significance of primary common duct stone 

is that they are the product of two condition that the surgeon must correct in the 

treating the disease. These two conditions are bile duct stasis and infection.

2. Secondary Stones. 

              These are cholesterol stones in 75% and black pigment stones in 25% 

of patients. Cholesterol stones are formed in the presence of cholesterol 

saturation, biliary stasis, and nucleating factors. The formation of black pigment 

stones is associated with hemolytic disorders, cirrhosis, ileal resections, 

prolonged fasting and total parenteral nutrition.
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INDICATORS OF CHOLEDOCHOLITHIASIS.

INDICATOR SENSITIVITY    SPECIFICITY

Cholangitis       11%       99%

Choledocholithiasis on 

usg

      38%       100%

Preoperative jaundice       36%        97%

Dilated common duct on 

usg

      42%        96%

Jaundice       39%        92%

Elevated bilirubin       69%        88%

Elevated alk. 

Phosphatase

      57%        86%

Pancreatitis       10%        95%

Acute cholecystitis       50%        76%

Elevated amylase       11%        95%

DIAGNOSIS AND EVALUATION

In the last decade, many refinements and advancements have been made in 

radiology; endoscopy and clinical laboratory testing that have improved the 
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diagnosis and evaluation of patients with choledocholilithiasis and cholangitis.

In some respect, the available tests are so numerous that care must be exercised 

to avoid over utilizing them. A careful old-fashioned but time honoured history 

and physical examination will guide the clinician in the proper direction in most 

cases.

A patient with symptomatic CBD stones may have the following:

CLINICAL FEATURES

1) Pain.

            Abdominal pain commonly is intermittent but may be constant also. The 

pain is usually present as a deep visceral, mid epigastric pain and is often 

associated with nausea and or vomiting. Presence of fever points to cholangitis 

whereas in 20% of patients, back pain may be the prominent symptom and raises 

the possibility of associated pancreatitis.

2) Obstructive Jaundice.

             Occasionally, a small stone passes into the bile duct and impacts in the 

ampulla, causing pain and jaundice. The severity of jaundice depends on the 

duration of obstruction, but as the stone passes on, the jaundice resolves 

spontaneously. More commonly, there is a larger stone or stones within a dilated 
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bile duct. Sometimes, the number of stones in the duct leads to significant 

impairment of bile flow. At other times, a stone moves up and down within the 

duct and acts as a ‘ball valve’, causing pain and jaundice when it impacts, but 

allowing the symptoms to resolve spontaneously as the stone floats up. The site 

of impaction is usually immediately above the ampulla, but it may be above a 

fibrotic narrowing in the bile duct, caused by the stone themselves. Complete 

impaction of a stone causes severe, progressive jaundice. Stones in the bile 

ductcause pain. However, from pain alone it is not easy to diagnose obstructive 

jaundice due to stone from that due to malignant disease.

3) Ascending Cholangitis

                The classic presentation of patient with cholangitis was described as 

fever, jaundice and abdominal pain by Charcot .However, 1/3 to 1/2 of patients 

will not have the complete triad. Reynolds and Dargan added the presenting 

symptom of shock and mental obtundation to the triad, to describe a group of 

patients with severe forms of the disease. Cholangitis is always associated with 

some degree of obstruction within the bile duct; stones in the duct are the cause 

in 80% of cases. Bile duct obstruction by stone release cytokine, which activate 

bacterial biofilm on these stones. There is a synergy of aerobic (E.coli, S.fecalis) 

and anerobic (B.fragilis, clostridium perfringens).
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4) Acute Pancreatitis

               Impaction of small stone at the ampulla and occlusion of pancreatic 

duct is a cause of acute pancreatitis. An early ultrasonographic examination of 

the biliary tract is therefore essential in every patient who is admitted with acute 

pancreatitis, particularly, if there is any change in the LFT. A few have evidence

of a stone in the bile duct and an immediate endoscopic sphicterotomy and

extraction of the stone may abort the episode of pancreatitis.

The following signs may be present:

          Patient may be icteric and toxic, with high fever and chills or may appear 

to be perfectly healthy. A palpable gall bladder is unusual in patients with 

obstructive jaundice from common duct stone because, the obstruction is 

transient and partial, and scarring of the gall bladder renders it inelastic and non-

distensible.(Courvoisier’s law).

                                                            

Tenderness may be present in the right upper quadrant but is not  as marked as 

in acute cholecystitis. Tender hepatic enlargement may occur.

BIOCHEMICAL PARAMETERS:

1.  Serum Bilirubin:
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                   In the routine clinical laboratory, total and direct reacting bilirubin 

are determined. Conjugated (direct) can be accurately assessed by high 

performance liquid chromatography; this has been found highly specific for 

cholestatic liver disease. A rise in serum bilirubin often appears within 24 hr 

after the onset of symptoms. The absolute level usually remains under 10 mg/dl 

and most are in the range of 2-4 mg/dl 35. The direct (conjugated) fraction 

exceeds the indirect, but the latter becomes elevated in most cases. Bilirubin 

levels do not ordinarily reach the high values seen in malignant tumour because 

the obstruction is usually transient and incomplete. In fact, fluctuating jaundice 

is so characteristic of choledocholithiasis that it fairly reliably differentiates 

between benign and malignant obstruction. After long standing obstruction 

bilirubin becomes covalently bound to serum albumin C, the so called delta 

bilirubin . This fraction disappears from serum with half life of albumin (20 

days); this phenomenon accounts for the slow resolution of jaundice after relief 

of standing obstruction in spite of otherwise normal liver function. A range of 

situations not directly related to biliary integrity can lead to bilirubin elevation in 

the postoperative period.These include sepsis, the syndrome of benign 

postoperative cholestasis.
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2.  Serum Alkaline Phosphatase

              The serum alkaline phosphatase level usually rises after biliary 

obstruction and may be the only chemical abnormality in patients without 

jaundice. The elevation of alkaline phosphatase in hepatobiliary disease is due to 

increased synthesis perhaps, stimulated by bile acids. This explains why in 

patients with acute biliary obstruction, the elevation of alkaline phosphatase 

often lags behind the onset of symptom and even jaundice. When obstruction is 

relieved, the alkaline phosphatase and bilirubin levels return to normal within 1 

– 2 weeks with the exception that the former may remain elevated longer if the 

obstruction was prolonged. The level of alkaline phosphatase is not an indicator 

of function of liver, and in most circumstances, bear no prognostic significance.

3.  Gamma-glutamyl transpeptidase (GGT)

                GGT increases markedly (upto 40 fold) in mechanical bile duct 

obstruction. It has been proposed that the ALT/GGT ratio was better able to 

differentiate between obstructive jaundice and hepatitis than alkaline 

phosphatase or any of the enzymes taken alone .
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RADIOLOGICAL IMAGING

Abdominal Sonography

               This is the first imaging modality to be used as it needs no special 

preparation, involves no ionizing radiation, simple to perform, provides accurate 

anatomic information, is portable and is non-invasive. It has been the single 

most valuable screening tests in the jaundiced patient in recent years . 

                The presence of associated gall bladder stone can be confirmed in 

>98% and dilation of the intrahepatic biliary system can be identified in most . 

Unfortunately, its sensitivity for the detection of the CBD stone is only 15% to 

30%41. This is because the distal end of CBD is frequently obscured by 

duodenal or colonic gas . The presence of a stone can be inferred by the 

presence of dilated CBD, This has a sensitivity of 75%, the normal CBD 

measures 6 mm on ultrasound, and USG can often determine the cause of 

obstruction. The demonstration of stones in the CBD depends upon their size 

and position. Large stones(>5 mm) usually can be visualised. Smaller stones 

may not cast an acoustic shadow and are more difficult to detect because, they 

lodge further down the duct, where duodenal gas may degrade the image. 

Ultrasound has proved to be thoroughly reliable for detection of biliary dilation 
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but it can be misleading in rare cases in which a partial obstruction is examined 

early, after the onset of obstruction before the dilation has developed .

Endoscopic Ultrasound

                   Endoscopic ultrasound is a semi-invasive test that can be performed 

with very low rates of complications (< 0.1%) 43. The negative predictive value 

of endoscopic ultrasound is more than 97%. Therefore, when endoscopic 

ultrasound is negative for CBD stones, ERCP or intraoperative cholangiography 

can be avoided.

Magnetic Resonance Cholangiopancreatography (MRCP)

                 MRCP has recently been developed as another non-invasive means of 

imaging the biliary tract. MRCP can diagnose CBD stones with sensitivity of 

90%, a specificity of 100% and an overall diagnostic accuracy of 97%. 

                 The main advantage is that it allows for direct imaging of biliary tract 

without the need for contrast or an invasive procedure. The disadvantages 

include high cost, lack of availability and lack of therapeutic capacity. MRCP 

has been used to screen patients at low and moderate risk of having CBD stones 

prior to ERCP. A normal MRCP avoids the need for ERCP.
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Intraoperative Cholangiography (IOC)

              IOC can be successfully accomplished in more than 95% of the cases. It 

should be carefully evaluated for filling defects within the ducts, presence of 

contrast in the duodenum and the intrahepatic biliary anatomy. Debate continues 

over the need to perform routine intraoperative cholangiography. Advocates of 

its routine use argue that asymptomatic CBD stones can be identified and biliary 

injury can be prevented by performing it routinely. Critics suggest that incidence 

of retained stones is no greater when cholangiography is performed selectively, 

based on clinical and laboratory criteria.

The indicator for performing cholangiography during cholecystectomy include :

• A dilated CBD

• A wide cystic duct

• Palpable CBD stones

• Elevated LFT

• History of cholangitis, pancreatitis
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            If these criteria are strictly followed, approximately 30% of the patients 

will require IOC at the time of cholecystectomy. IOC can identify the size, 

number and location of CBD stones in addition to defining biliary anatomy. This 

information is critical in choosing the most appropriate treatment for CBD 

stones.

Intraductal Filling Defects and Their Differentiation

Filling defect                               Shape                                          Mobility

Calculi                                   Round or angulated         If not impacted falls with 

repositioning.

Bubble                               Round                             Rises on repositioning

Clot                                   Cast of duct                     Limited mobility

Intra ductal tumour            Irregular, lobulated          Immobile

                                                       

                                                            



Figure 2 Choledochotomy and exploration of the CBD wi

forceps

Figure 3 Kehr’s T-tube in situ after choledochotomy closure
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Figure 2 Choledochotomy and exploration of the CBD with Desjardin’s 

tube in situ after choledochotomy closure

th Desjardin’s 



                                                                 

   

                 Figure 4  Perop trancystic cholangiogram showing filling defect 

CBD stones
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Figure 4  Perop trancystic cholangiogram showing filling defect Figure 4  Perop trancystic cholangiogram showing filling defect –



                         

                                                                    

                 Perop post-exploration cholangiogram showing flow of dye into 

the duodenum          
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                                                                    Figure 5  

exploration cholangiogram showing flow of dye into exploration cholangiogram showing flow of dye into 
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Intraoperative choledhocoscopy

            The first flexible fibre-optic instrument  appeared from  the American  

Cystoscope Manufacturers  Inc. in 1965 . It has a length of 50 cm. and a 

diameter of 6 mm.  The eye-piece is adjustable for the individual eye,  and a 

focusing device allows sharp definition of objects up to contact with the 

objective lens.  The instrument is sterilized in ethylene oxide gas, and for use is 

attached to a light source and a supply of  sterile saline which passes through an 

irrigation channel to wash out and fill the ducts. A side port allows 

instrumentation through it.

                 Choledhocoscopy can be performed by both open and laproscopic 

technique. A small vertical incision is made just below the insertion of cystic 

duct and the flexible choledoscope are introduced through it or sometimes 

through the cystic duct after cholecystectomy. This  enables direct visualisation 

of the cbd stones and hepatic ducts can also be visualised. The extraction of the 

cbd stones can also be carried out through the working channel. Sensitivity of 

detection of cbd stones approaches 100%  in expert hands in choledochoscopy. 

Choledocoscopy can be performed through T tube post operatively  6 weeks 

after the T tube was placed. Choledocoscopy is equally effective as intra 

operative cholangiogram in the intraoperative diagnosis of cbd stones .
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                                                           fig 6 Choledochoscope

                           

                                                 Fig 7 intraoperative choledochoscopy 
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Preoperative Preparation of the Patient with Obstructive Jaundice.

                  Adequate timing of the surgical intervention and preparation of the 

patient for surgery are essential in management of patients with obstructive 

lesions of the biliary tract. Undue delays exceeding 3-4 weeks increase both 

morbidity and mortality rates following surgical intervention. Adequate 

preparation entails the correction of metabolic abnormalities, improvement of 

the general condition an institution of specific measures designed to minimize 

the incidence of complications associated with prolonged or sever cholestasis 

these include:

1. Infections: cholangitis, septicemia, wound infection

2. Disorders of the clotting mechanism

3. Renal failure

4. Liver failure

5. Fluid and electrolyte abnormalities.

No evidence exists to support that wound healing is impaired in the presence of 

jaundice. Wound healing problems are largely confined to patients with 

malignant obstruction and are result of the underlying disease and its association 

with poor nutritional state. An oral diet is the safest as enteral nutrition is 
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considered essential for the maintenance of the mucosal integrity of the gut 

against bacterial translocation. Hypokalemia is frequently present and should be 

corrected. Intravenous isotonic saline administration should be restricted.

PREVENTION OF INFECTIVE COMPLICATIONS:

                  Infections of the biliary tract is much more commonly present in 

ductal calculous disease. In the absence of stenting, the majority of infections 

associated with biliary tract disorders are aerobic in origin and most commonly 

due to Gram negative bacilli. The use of prophylactic antibiotic therapy with a 

cephalosporin or aminoglycoside or piperacillin has shown to reduce the 

incidence of postoperative wound infections, cholangitis and septicemia.                    

Bacterial proliferation in the bile following exploration of the CBD and insertion 

of a T-tube is extremely common and may become a source of infection and 

lead to the formation of calcium bilirubinate stones as a result of the 

deconjugation of the bilirubin-glucoronide by glucorinidase-producing bacteria, 

particularly E.coli. Thus, a closed system of drainage should always be used and 

a bile culture performed a few days before the removal of the T- tube. A course 

of the appropriate antibiotic should be administered if the culture is positive.
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CORRECTION OF DISORDERS OF COAGULATIO

                The most common disorder of coagulation encountered in patients 

with large bile duct obstruction is a prolonged prothrombin time resulting from 

thee deficiency of Vitamin-K dependent factors. The intramuscular injection of 

Phytomenadione (10-20mg) will reverse the multifactorial clotting deficiency 

within 1-3 days. In severe hepatic disease, if the prothrombin time remains 

abnormally prolonged despite the above treatment, administration of fresh 

frozen plasma is necessary to cover the peri-operative period.

PREVENTION OF RENAL FAILURE

                     The association between post-operative renal failure and severe 

conjugated hyperbilirubinemia is well  known but the underlying mechanism of 

the renal impairment is inadequately understood, although a reduced glomerular 

filtration is usually present. Irrespective of the exact cause of the renal damage, 

there is good evidence that adequate hydration and pre-operative induction of a 

natriuresis/diuresis reduces the incidence of renal failure after surgical 

intervention in jaundiced patients. It is current routine practice to administer 

intravenous fluids (5% dextrose saline) for 12-24 hrs before surgery. This is 

followed by an osmotic diuretic (mannitol) or a loop diuretic (frusemide) 

administered intravenously at the time of induction of anaesthesia.
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                    All patients undergoing surgery should be catheterized and urine 

output measured hourly. Further administration of diuretics (mannitol or 

frusemide) is indicated if the urine output falls consistently below 40 

ml/h(despite adequate hydration and normovolemia) during operation and 

subsequently thereafter.

MANAGEMENT OF CBD STONES

The management of choledocholithiasis with or without cholangitis depends 

upon many variables which include:

1) Patients general and medical condition

2) Detection of stones in relation to cholecystectomy – prior, during or after 

cholecystectomy.

3) Experience of the surgeon

4) Availability and skill of endoscopists, interventional radiologists.

SURGICAL MANAGEMENT:

Open Surgical Management

The first surgical exploration of the common bile duct was done in 1890 by 

Ludwig Cournoisier, a Swiss surgeon, who made an incision in the common bile 
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duct and removed a biliaryl stone 2. Prior to the development of laparoscopic 

cholecystectomy, patients found to have bile duct stones at surgery underwent 

common bile duct exploration with greater than 90% clearance. While open 

cholecystectomy alone may be performed with little morbidity, and a mortality 

of less than 0.5%, the addition of an exploration of bile duct increases the 

morbidity and mortality by 3 to 7 times42. This may stem from the fact that the 

procedure is more often necessary in patients of advanced age and associated 

medical illness. In addition, the longer duration of the procedure and the 

presence of jaundice, cholangitis or pancreatitis in patients with CBD stones 

influence morbidity and mortality

Indication for open CBD exploration

1) Palpable stones in the CBD.

2) Jaundice with cholangitis

3) A stone visualized at intraoperative cholangiography

4) USG evidence of CBD stones.

5) Patients with failed endoscopic or laparoscopic CBD stone removal attempt.

6) Patients in whom an open cholecystectomy is performed for different reasons 

such as suspicion of cancer, presence of a biliary enteric fistula, Mirrizi’s 
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syndrome, should have palpation of the CBD and operative cholangiogram 

performed. If common bile duct stones are visualized, open CBD exploration is 

mandatory.

            Palpation of the CBD is often underestimated but is the most reliable 

indicator for choledochotomy, having an accuracy of 98% if a stone is judged 

palpable.

             Obstructive jaundice with fever and chills is indicator of either 

cholangitis or acute cholecystitis. If patients with acute cholecystitis are 

excluded, this triad will be associated with choledocholithiasis in approximately 

97%0f the patients.

             For the non jaundiced patient, per op cholangiography is with palpation 

of stones the most reliable determinant of the presence of CBD stones should be 

performed routinely at open cholecystectomy.

APPROACH TO THE CBD

1. Supraduodenal :

                The common bile duct is exposed above the dudoneum and it is 

helpful to mobilize the second part of the duodenum (Kocher’s maneuver). The 
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choledochostomy is longitudinal so as not to compromise the blood supply to 

the duct. 

              The site of the choledochostomy is close to the duodenum to allow 

choledochoduodenostomy if required and to leave the greater length of bile duct 

above the choledochostomy should it be necessary to repair a postoperative bile 

duct stricture. The choledochostomy is performed on the anterolateral surface of 

the CBD in between two stay suture for a length of 2 cm subsequent to a needle 

choledochostomy which confirm the anatomical entity as the CBD. The sample 

bile is sent for culture and sensitivity. The common hepatic duct, right hepatic 

duct and left hepatic duct are explored  using Desjardin’s forceps and calculi 

removed. If duct contains small stones or sludge, irrigation can be done using 

normal saline. At the end of the procedure, a Kehr’s T tube of 14Fr is inserted 

into CBD. The tube should preferably be of latex so as to form a well organized 

tract from the CBD to the outside. It should be brought out through the lower 

end of incision over CBD, the short limb trimmed to 1 cm, the long limb 

brought out through a stab incision in the flank and CBD closed securely over T 

tube with interrupted PDS sutures.
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Advantages of T Tube Drainage

1) Decompression of the duct, in case of residual ductal obstruction.

2) Access for ductal imaging in the postoperative period.

3) Access for removal of residual common duct stones, should they be left after 

common bile duct exploration.

         Postoperatively, the T – tube is allowed to drain freely into a sterile closed 

drainage bag. A T – tube cholangiogram is obtained on the ninth or tenth day 

after surgery, and if the duct is clear, the T – tube is clamped. Provided the 

patient does not develop any pain or discomfort, the tube can be removed after 

24 hours of clamping it.

                 The only reliable method of confirming complete clearance of CBD is 

post exploratory T – tube cholangiography or choledochoscopy. Pitfalls of open 

CBD exploration include imaging the bile ducts, creating a false passage into the 

duodenum when probing the CBD, sepsis, failing to remove all of the biliary 

calculi.

2  Transduodenal

               This is carried out as a part of biliary enteric Drainage procedure or 

when CBD stone are present with CBD diameter < 4 mm when supraduodenal 
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exploration of CBD may have future risk of biliary stricture formation. It is 

further detailed under Biliary enterc drainage procedures.

3  Transcystic

CBD  may be explored in a dilated cystic duct and avoids the need for  T – tube 

drainage.

Billiary Enteric Drainage Procedure

Surgical biliary enteric drainage procedure must be considered in situations of:

1) Multiple stones

2) Incomplete removal of stones

3) Impacted, irremovable distal bile duct stones.

4) Markedly dilated CBD.

5) Distal bile duct obstruction from tumour or stricture.

6) Re-occurrence after previous bile duct exploration.

The methods of surgical drainage include:
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Transduodenal Sphincterotomy (TDS)

                   It is employed when the common duct is less than 1.5cm in diameter 

in a young, low risk patient with a solitary impacted ampullary stone. However 

in elderly and high-risk patient with dilated ducts, choledochoduodenostomy is 

the procedure of choice. The duodenum is kocherised completely and the 

ampulla is located by passing a biliary Fogarty catheter through the CBD  into 

the duodenum.

                   A longitudinal duodenotomy is made over the ampulla. The 

duodenal wall at 11 O’ clock is incised from the lip of the ampulla to a distance 

of 3 cm or the first transverse fold superior to the papilla. The duodenal mucosa 

and bile duct mucosa are approximated using fine absorbable sutures. The last 

suture must be placed at the apex to avoid duodenal leak. This procedure 

converts the ampulla into a wide stoma and hence incidence of retained stone is 

very less. The duodenotomy is closed transverse to prevent duodenal stenosis.

Complications

• Acute pancreatitis.

• Restenosis of papille.

• Leak from duodenotomy.
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Choledochoduodenostomy

               A dilated duct is the sine quo non for this procedure. It should not be 

performed with ducts less than 1.4cm in diameter and a duct narrower than 1.2 

cm is an absolute contraindication. The FUNNEL SYNDROME in which a 

distal bile duct stenosis is one of the most classic indication. Stomal patency is 

felt to be the most important factor for preventing both cholangitis and sump 

syndrome . Stoma of at least 14 mm, along with placing the anastomosis near 

the duodenum is important.

This procedure is preferred because :

• The anastomosis between distal CBD  and the adjacent duodenum is easily 

made.

• Danger of pancreatitis is absent.

• Long term results are good.

The choledochotomy is extended upto the duodenum for 2.5 cms. The 

duodenum is opened longitudinally for 1.5 cm along its superior border. A 

single layer absorbable interrupted suture in a side to side fashion are used to 

approximate CBD to duodenum.  



47

         The knots shall be positioned outside, 2 mm apart. The anastomosis is 

started posteriorly  - lower end of CBD opening to posterior lip of duodenotomy.

Complications

• Bile leak

• Stricture at anastomiosis leading to cholangitis.

• Sump Syndrome. It is caused by food and debris accumulating between the 

stones and the papilla of vater. This leads to contamination of the large and 

small bile ducts with resulting recurrent cholangitis and even secondary biliary 

cirrhosis.

Choledochojejunostomy

                 It is an alternative to choledochoduodenostomy, can be done with 

either a loop or Roux – en Y configuration of Jejunum. The Roux en Y usually 

is brought retro colic using a 60 cm afferet limb to protect against intestinal 

reflux and secondary cholangitis. This procedure is used as an alternative to 

choledochoduodenostomy when the feasibility of creating a tension free 

anastomosis is low.



                                                         

                                                             

                                       CHOLEDOCHODUEDONOSTOMY
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                                                             FIGURE 8

CHOLEDOCHODUEDONOSTOMY
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                                                                    FIGURE 9

                                                  CHOLEDOCHOJEJUNOSTOMY



                                                                

                                                     

                                       HEPATICOJEJUNOSTOMY
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                                                     FIGURE 10

HEPATICOJEJUNOSTOMY

                                                                         

                                             



                                                                         

                                                   

                                    Transduedonal sphincteroto

                                           

                                   Figure 12 Endoscopic sphincterotomy
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                                                   Figure 11

Transduedonal sphincterotomy

Figure 12 Endoscopic sphincterotomy

                                                                                                                             

        



                                                    

                                                        

                           Usg abdomen showing GB and CBD calculi
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                                                        Figuren 13

Usg abdomen showing GB and CBD calculi
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ENDOSCOPIC MANAGEMENT OF CBD STONES

                   In 1968 ERCP was introduced as a diagnostic tool to aid in the 

management of biliary and pancreatic disease48. Five years later, with 

development of endoscopic sphinctecotomy, ERCP was transformed into a 

therapeutic modality.

Indications

1) Acute cholangitis irrespective of gall bladder status.

2) Acute gall stone pancreatitis irrespective of gall bladder status.

3) Obstructive jaundice.

4) Post – cholecystectomy, stone(s) shown on intraoperative cholangiogram.

5) Post – cholecystectomy, retained stone(s), early presentation.

6) Post – cholecystectomy, late presentation.

7) Gall bladder in situ, variable risk factor for surgery, possible need for

subsequent cholecystectomy.

Shortcomings Of The Endoscopic Approach

In 10% of cases, CBD is inadequately cleared of stone. This is due to:



54

a) Inability to cannulate the papilla.

ƒ Duodenal stenosis

ƒ Roux – en – Y reconstruction

ƒ Billroth II Gastrectomy

ƒ Periampullary diverticulum

b) Inability to extract stone after adequate sphincterotomy due to:

ƒ Narrow lower bile duct segment

ƒ Stone > 15 mm in size

ƒ Intrahepatic stones

ƒ Stone proximal to a stricture

ƒ Very large number of stones

ƒ Stone consistency – hard

ƒ Stone shape – square

Technique of Endoscopic Management

                           ERCP stone extraction is successful 80% - 90% of time using 

the technique of sphincterotomy and balloon catheter or Dormia basket stone 
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retrieval 50. The addition of mechanical, electrohydraulic, laser or intracorporeal 

shockwave Lithotripsy for large stones increases the success rate over 95%.

The procedure is discussed under two headings below:

A Access To The Stone  After selective bile duct cannulation

1) Endoscopic Sphincterotomy (ES)

                Entails division of the papilla and sphincter muscles to widen distal 

end of CBD with an sphincterotome. The incision is vertical and in a cephalad 

direction from the papillary orifice for a length of 10 to 15 mm but not beyond 

the first transverse fold of duodenal mucosa cephalad to orifice in order to 

prevent perforation and hemorrhage. The size of incision depends upon local 

anatomy, degree of CBD dilation and size of stone to be removed.

2) Balloon sphincteroplasty.

               This is a sphincter preserving alternative to sphicterotomy that uses a 

high pressure hydrostatic balloon of 6 to 8 mm diameter to dilate the papilla. 

One drawback is the limited size of the papillary opening created as compared 

with sphincterotomy. Sphincteroplasty has been associated with a pancreatitis 

rate of 19 times greater than the rate associated with sphicterotomy.
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B Stone Retrieval.  Most stones are retrieved using:

1) Fogarty Balloon: It is used for removal of small stones and gravel, 

intrahepatic stones.

2) Dormia Basket: Stone > 1 cm, where better traction is needed.

Three situations that may lead to difficult extraction of stones include – Stones > 

1.5 cm, location proximal to a stricture, multiple impacted stones. In such 

situation additional retrieval techniques may have to be used.

1) Mechanical Lithotripsy. 

              This is the most common and simplest means of fragmenting large bile 

duct stone or when a significant discrepancy between the stone size and the 

diameter of the exit passage exists. A large strong Dormia basket is used to trap 

the stone. The stone is then crushed against a metal sheath by applying tension 

to the wires by the use of a crank handle. Success ranges from 90% for stones 

less than 1 cm to 68% for stones greater than 2.8 cm52. Impaction of the stone 

in the bile duct was found to be the only significant factor that predicted failure 

of Mechanical Lithotripsy.

2) Intraductal Shockwave Lithotripsy.  
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                 It is used when Mechanical Lithotripsy fails. It is performed using a 

cholangioscope that is inserted into the bile duct through the instrument channel 

of the duodenoscope – based on a ‘Mother – baby scope’ system. A flexible 

Lithotripsy probe then is passed into the bile duct through the working channel 

of the cholangioscope. Shock waves are generated at the tip of the Lithotripsy 

probe using electrical (Electrohydraulic Lithotripsy) or light energy (Laser 

Lithotripsy).Impulses are fired on the surface of the stones under 

cholangioscopic guidance until the needed fragmentation is achieved.

                 The main risk of intraductal shock wave therapy is bile duct injury 

resulting from a misguided shock wave. The avoidance of this complications 

makes cholangiascopic guidance necessary.

3) Endoprosthesis Placement.  

                 In a few situations where stone extraction is incomplete or impossible 

because of stone size, local anatomy, bleeding or technical difficulty leading to 

incomplete ES, a nasobiliary tube or endoprosthesis is inserted to provide biliary 

decompression and prevent stone impaction in the distal CBD. This serves as a 

temporizing therapy allowing for improvement in the patient’s clinical condition 

until complete stone clearance is achieved either via additional endoscopic 

maneuvers or surgery.
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Complications of ERCP

1)  Pancreatitis: It is the most common complication. The definition for ERCP 

induced pancreatitis is:

• New or worsened abdominal pain.

• Serum amylase – 2 or more times the upper limit of normal 24 hrs after the 

procedure.

• Requirement of at least 2 days of hospitalization.

Risk factors for ERCP pancreatitis include

1)  Non-dilated biliary ducts, normal bilurubin, young age, female gender,

suspected sphincter of Oddi dysfunction.

2)  Perforation of the duodenum.

3) Bleeding.

4) Cholecystitis

5) Cholangitis.
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INTERVENTIONAL RADIOLOGY MANAGEMENT OF CBD STONES

                Radiology of the biliary tract owes its beginning to contribution from 

surgery with the original description of transhepatic gall bladder puncture in 

1921, cholecystography in 1923 and post surgical cholangiography in 1924 .

Access to the Biliary Tract :

1)  Post operative sinus track

• T – tube track

• Cholecystotomy tube track

2)   Percutaneously via transhepatic route.

T- Tube track access:  Instrumentation of a T – tube tract is an easy technical 

procedure and has implication for surgical T – tube placement. Precautions to be 

taken while inserting T – tube include :

ƒ The caliber of T – tube should be at least 14 fr.

ƒ The T tube should exit through a stab wound in the right flank in the anterior 

axilliary line. Anterior T – tube tracks should not be made because 

instrumentation is difficult and the operator hands come into field of radiation.
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ƒ Latex T – tube should be used as silicon T – tube cause inadequate 

inflammatory reaction and hence poor sinus track formation.

ƒ At least a total of 5 weeks should elapse for fibrous tract formation for stone 

extraction Obese, immunosuppressed, T –tube <14 Fr may require more than 5 

weeks interval.

Transhepatic Route. 

               This approach is used as a last resort when a postoperative drainage 

tract is not available, when surgical or endoscopic stone removal is 

contraindicated or not possible. This is an adaptation of percutaneous 

transhepatic cholangiography .

Cholecystostomy Tract.  

                5 week waiting period after surgical cholecystostomy is needed before 

instrumentation. The CBD is entered through cystic duct. If deliberate 

cholecystostomy is performed, in the high risk patient with CBD stones, then the 

fundus can be sutured to the peritoneum of anterolateral abdominal wall.By this 

instrumentation can be done within 1 week.
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Technique of CBD stone extraction:

             Done under conscious sedation. The T-tube is removed and a steerable 

catheter is maneuvered along side the stone. the basket is opened and stone 

ensnared through the T-tube track This is done under fluoroscopic guidance. A 

6-7mm stone can be removed through a 14 fr T-tube. Larger stones need to be 

fragmented using mechanical or laser lithotripsy.

Results: The success rate of radiolological percutaneous stone extraction 

therapy through T-tube using basket is 88 to 97%56.The reasons for failure 

were:

1) Intrahepatic stones(50% of all cases)

2) Impacted distal CBD stones.

3) Inability to cathterise the tract due to a small T-tube tract.

4) Tortous T-tube tract.

5) Inability to fragment large stone(>7mm)

Complications:

• Sinus tract perforation

• Bile leak
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• Cholangitis

• Pancreatitis

                                                                   

LAPROSCOPIC APPROACH TO CBD STONES:

The treatment of CBD stones was relatively straight forward until the advent of 

laproscopic cholecystectomy in 198957. Laproscopic exploration of the CBD 

enables appropriate patients to undergo complete management of the calculous 

biliary tact disease with one invasive procedure.This modality of treatment is 

ideal for patients with CBD stones identified during intra op cholangiography or 

in patients with preop suspected suspected CBD stone managed at centers where 

laproscopic CBD explorations are routinely performed.

               There are two approaches for Laproscopic CBD 

exploration:Transcystic duct bile duct exploration and Laproscopic 

choledochotomy.

Factors in Laproscopic Transcystic Common bile duct exploration versus 

laproscopic choledochotomy.
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Stone characteristics          Transcystic                                Choledochotomy

Number                                      <8                                            Any

Size                                           >9mm                                      Any

Location                              Distal to cystic duct                     Entire duct

Bile duct size                             Any                                       > 6mm

Drain                                Optional cystic duct tube                    T-tube

Contraindications         Friable cystic duct                           Small diameter duct

                                    Intrahepatic stones                        inability to suture                                                 

                                     Multiple large stones                      laproscopically

Advantages                        No tube                                  T-tube for postoperative

                                     Short hospital stay                   access

Laproscopic Transcystic duct bile duct exploration:
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                    This technique involves blunt dissection of the cystic duct down to 

its junction with the CBD.A cystic ductomy is made and a guide wire inserted 

into the bile duct. A cholangiocatheter can then be advanced over the guide wire 

into the bile duct and saline irrigated through the catheter in an attempt to flush 

small stones out of the bile duct .If the stones are larger than the lumen of the 

cystic duct ;cystic duct is dilated with a balloon catheter. Stone retrieval baskets 

can then be inserted to extract stones under fluoroscopy. To document stone 

clearance a completion cholangiogram should be performed. A cystic duct 

drainage tube can be left in place if there are equivocal findings on 

cholagiogram. Later radiological extraction of the retained stones through the 

tract can be done.

Laproscopic Choledochotomy:

                      A longitudinal choledochotomy is made on the anterior wall below 

the cystic duct. The choledochotomy should be as long as the diameter of the 

largest stone.stones are extracted using baskets or balloon
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            The  choledochotomy is then closed over 4-O PDS sutures. This 

procedure requires considerable skill to close the choledochostomy. Clearance 

of all CBD stones is achieved in 75% to 95% of patients with laproscopic CBD 

exploration59.The morbidity and mortality of laproscopic CBD exploration are 

similar to laproscopic cholecystectomy alone.

         Complications of lap CBD exploration include:

 Biliary leak, 

 disloged T-tube, 

 biliary sticture,

 subhepatic fluid collection and damage to surrounding viscera
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                                        4. METHODOLOGY

                       The present study was carried out on patients between march 

2014 and September 2014, admitted in government Stanley medical college and 

hospital Chennai.50  patients  matching inclusion criteria were admitted and the 

study was conducted. 

                  Detailed clinical history and examination were performed in all cases 

asper the proforma. Diagnostic investigations – ultrasonography abdomen, 

LFTwere done in all cases.MRCP  was selectively used when USG was negative 

for CBD stones, but history and biochemical parameters were suggestive of 

CBD stones.Procedural investigations like Hb%, coagulation profile, TC, DC, 

RBS, Blood urea, serum creatinine, chest X ray and ECG were performed in all 

cases. Bile cultures were obtained in all cases.

Inclusion Criteria:

1. All the cases of Common bile duct stones with the patient’s age >12 years.

2. Pre-op USG diagnosis of ductal dilation >8mm with or without CBD stones.

3. CBD stones complicating as obstructive jaundice, cholangitis, pancreatitis.

Exclusion Criteria 
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1. Patient age ≤12 yrs.These patients are dealt in pediatric unit in the institution.

2.  CBD <8mm without stone on USG has very low predictive yield by even 

invasive imaging like per op cholangiogram.

                 According to Metcalfe60(2004) to detect one CBD stone that 

eventually would become symptomatic in a patient with no preoperative 

suggestion of choledocholithiasis, 167 intraoperative cholangiography would be 

needed; in addition 8 unnecessary bile duct exploration or ERCP would be 

needed for false positive findings and for stones that would have remained 

asymptomatic.

                 Choice of treatment modality was Open CBD exploration because of 

our vast experience and adequate facility to perform the same in our institution. 

ERCP was selectively used only when patient could afford it and there was a 

definite indication with its usefulness far exceeding the other(open CBD 

exploration) available therapeutic procedures.

                 All patients received prophylactic antibiotics in the form of Amikacin 

and Metronidazole to cover Gram negative and anaerobic organisms. Later 

antibiotics were changed depending upon the bile culture report. All patients 

were screened for any coagulopathy and treated appropriately with Vitamin K or 

fresh frozen plasma depending upon the severity and urgency of the procedure. 
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All patientswere adequately hydrated and flushed with mannitol to prevent 

hepatorenal syndrome.

                  For open surgery with T-tube closure; discharge was done after the 8 

- 10th day T-tube cholangiogram was negative for stones and dye in the 

duodenum was present. Patients with biliary enteric anastomosis were 

discharged when they were taking oral diet, feeling symptomatically better and 

the wound had healed. Some patients with surgical site infection had extended 

stay till the surgical wound was dry and healing. Patients who had undergone 

ERCP were discharged when feeling symptomatically better and taking oral 

adequately.

                    For laparoscopic CBD explorations protocol similar open CBD was 

followed since T-tubes were also used in them. Closed suction drains were used 

in all open and laparoscopic CBD exploration cases. It was kept in subhepatic 

space and removed after 48 hrs or when the collection was non bilious and less 

than 30 ml in 12 hrs.
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                      All patients were followed up on out patient basis with repeated 

assessment of patients’ symptomatic status, physical exam, liver function tests 

and abdominal ultrasonography. The interval of follow was 1 week, 2 weeks, 1 

month, 2 months, 6 months, 12 months, 18 months and 24 months.

                    Statistical analysis in the form of percentages, means, confidence 

intervals, standard deviations, sensitivity, specificity, positive predictive value 

were calculated to analyze the significance of the diagnostic investigations and 

the impact of the therapeutic procedures. The statistical software SPSS was used 

for analysis of data, Microsoft word and Excel were used to generate graphs and 

tables.
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                                                       PROTOCOL
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                                                  5.RESULTS

STUDY DESIGN: A prospective clinical descriptive study consisting of 50 

patients was taken.

                                                     TABLE 1   

                                         Age Distribution with gender

Age in years       Male     Female    Total 

        < 35

  35  -  44

45 -  54

55 -  65

> 65

Total 

Mean ISD

        2 (4%)

        2 (4%)

        4 (8%)

        6 (12%)

        5 (10%)

       19 (38%)

       54.78  

      2 (4%)

      5 (10%)

      6 (12%)

      10 (20%)

      8 (16%)

       31(62%)

      54.90   

     4 (8%)

     7 (14%)

     10 (10%)

     16 (32%)

     13 (26%)

     50 (100%)

     54.84

    



72

Age at Incidence.   Age of the patients varied from 28 to 83 years. The mean 

age for male was 54.84 years and for female, it was 54.90 yrs. The highest 

incidence was noted in the 55 – 65 yrs age group. Lowest incidence was in the 

<35 yrs age group.   

Sex Incidence.  Out of the 35 patients, 19 (38%) were male and 31 (62%) were 

female.

                                                    

                                               GRAPH 1
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                                              GRAPH 2

                                              TABLE 2

                           Incidence of CBD stone in relation to GB stone

Type of stone                               Number of cases

GB stone                                 570 cases

CBD stone                                   50 cases

            

Cbd stone cases as a % of GB stone cases 8.78%
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                                                 TABLE 3

                             Duration of hospital stay in days

Duration of hospital stay 

in days

     No. of patients                  %

      1 -7

      8 -14

      15 – 22

 21

MEAN=13.02 DAYS 

          0

           33

           12

           5

            0

           66

           14

            10

Duration of Hospital Stay: 33 patients (66%) stayed in the hospital for a 

duration ranging from 8 to 14 days. Whereas only 5 patients (11.5%) had a stay 

extending beyond 21 days, no patient was discharged prior to 7 days of 

admission.

                                                         

                                                   GRAPH 3
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                  INCIDENCE OF CBD STONES IN RELATION TO GB 

STONES

                           GRAPH 4 DURATION OF HOSPITAL STAY
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                             TABLE 4  PRESENTING SYMPTOMS

Presenting symptoms       No. of patients          %

Pain             47          94

Jaundice             29          58

Fever             17          34

Pancreatitis             3           6

Presenting Symptoms.  Pain abdomen was invariably present in almost all the 

patients except 3 (94%). Severe pain abdomen radiating to the back, suggesting 

pancreatitis was present in 3 patients (6%). Jaundice was present in 29 patients 

(58%). Fever was present in 17 patients (34%). Thus no patients were 

asymptomatic.  

                                   Table 5    PAST  HISTORY

Past history        No of patients                  %

Jaundice              5                 10

Fever              9                 18

Diabetes              12                 24

Hypertension              10                 20
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Past History.  5 patients (10%) had documented past history of jaundice, 

relieved by temporary biliary stent before inclusion in our study. 9 patients 

(18%) had recurrent attacks of fever with chills and rigors, suggestive of 

cholangitis. The most common co-morbid medical illness was DM (22.8%) 

followed by HTN (20 %).
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                           GRAPH 5 PRESENTING COMPLAINTS

                                                                     

                                           GRAPH6
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                                                LAB FINDINGS

                                       TABLE 6 TOTAL BILIRUBIN

BILIRUBIN IN mg% NO OF PATIENTS               %

       <= 1                 7              14        

 1 - 2                 15              30

 2 – 4                 17              34

           4 - 6                  7              14

 6                  4                8

                                    Mean = 2.898 mg%; SD = 1.68 

29(58%) patients had clinical evidence of jaundice (icterus) because their total 

bilirubin values exceeded the clinical threshold of 2.5mg%.Most of the patients 

had values between 2 to 4 mg% with highest value obtained of  7.3mg%.
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                        TABLE 7 CONJUGATED BILIRUBIN

Conjugated bilirubin 

mg%

       No of patients               %

      0.3 – 1               16               32

      1   - 3               23               46

       3  - 5                11                                        23

                                 Mean = 2.1 mg%;  SD = 1.27 

The mean conjugate bilirubin obtained was 1.932mg%. Most of the patients 

had values ranging from 1 to 3 mg%.

                            GRAPH 7 TOTAL BILIRUBIN IN mg %
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                     GRAPH 8 CONJUGATED BILIRUBIN IN mg%

                            TABLE 8 ALKALINE POSPHATASE
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All patients had raised alkaline phosphatase. Even in 5 cases (14.3%), where 

total bilirubin was normal, alkaline phosphatase was raised, suggesting 

cholestasis. Mean alkaline phosphatase was 242.9 IU/L. Most patients had 

values between 151 to 250 IU/L.

                                            Table 9

               ULTRASONOGRAM OF ABDOMEN- GALL BLADDER 

Usg abdomen No of patients (n=50)               %

      Wall thickening              44               88

      Stones              42               86

      sludge               9               18

      Normal GB               2                4

      No GB               2                 4

  Dilatation of  IHD              50              100

44 patients (88%) had thickened/contracted gall bladder suggestive of chronic 

cholecystitis. Similarly either  sludge or stones were present in 42 

patients(86%).2 patient(4%) had a sonologically normal gall bladder with CBD 

stones which was later confirmed to be primary CBD  stones.2 patient (4%) had 

undergone cholecystectomy earlier an no gall bladder was visualised.
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                                              GRAPH 9 

                                                  GRAPH 10
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                               Table 10 USG abdomen CBD diameter

Duct diameter (mm) No of patients n =(50)                  %

  >=8  - <10              4                  8

    10 – < 12              10                  20

    12 - < 14               3                  6

    14 – <16              8                  16

    16 - <18              13                  26

    18 - < 20              7                  14

       >= 20              5                  10

                                                 Mean = 15.33;  SD = 3.94  

The mean CBD diameter was  15.33 mm with most patients having CBD 

diameter 

either between 16 to 18 mm(26%) .The highest recorded CBD diameter was 

25mm.
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                             CBD CALCULI IN USG ABDOMEN

   STONES        Number n=50                   %

   Multiple            34                12

   Single             3                12

   Sludge             6                12

    Negative             6                12

44 patients(88%) had sonological evidence of stones in the CBD. 6(12%) cases 

had false negative sonology of the CBD for stones which was confirmed with  

MRCP. 

Solitary cylindrical calculus of CBD stones were seen in 4 case(8%)
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                                                 GRAPH 11

                                                  GRAPH12
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                                    TABLE 12 BILE CULTURE

Bile culture organism            Number n=50               %

E. coli              32              64

Klebsiella              13              26

E. faecalis               1               2

No growth               4                8

Most common organism isolated was E.coli (64%)  32 cases. 4 patients (8%) 

had no evidence of any growth despite of culturing for 48 hrs on both aerobic 

and anaerobic culture media. Klebsiella was grown in about 13 patients (26%)

                                                 TABLE 13 MRCP

MRCP Number n = 6          %

Stones detected          6        100

Stones confirmed by 

intra op 

choledochoscop

         6        100

specificity         100

        In cases with the negative usg findings for cbd stones ,the  stones are 

detected by mrcp which is confirmed with intraop choledochoscopy / ERCP.
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                                                 GRAPH 13
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                                         TABLE 14 ERCP

ERCP        Number n=15              %

Stone visualised              15            100

Successful clearance              10            67

Incomplete clearance               5            33

Post ERCP pancreatitis               3            20

                                           TABLE 15 OPEN SURGERIES

Surgery     Number n=39              %

CBDE + T tube drainage           15            38.4

CBDE + 

choledochoduedonostomy 

          20            51.2

CBDE + 

choledochojejunostomy

           4            10.2

Hepaticojejunostomy            0              0

39 patients (78 %) were subjected to open CBD exploration which also include 

5 failed cases of ERCP and 1 case of lap CBDE. 14 patients (38.4%) underwent 

CBDE with T-tube closure. 20 patients (51.2%) underwent 
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choledochoduodenostomy either when sludge was present or the CBD diameter 

was more than 15mm. 4 cases (10.2%) wiyh unfavourable anatomy underwent 

choledochojejunostomy . No hepaticojejunostony was done.   

                                                          GRAPH14 
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                                                     GRAPH15

                                                   TABLE 16

                                   Complication of open surgeries      

complication   Number n=39                   %

Wound infection          7             17.9

Bile leak          2              5.1

LRTI          4             10.2

Retained stones          0              0

                                    Mortality- 0%     Morbidity- 33.2%          
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                            TABLE 17 laproscopic CBDE

Lap CBDE     Number n=3       %

Transductal+ T –tube                1      50

Transcystic                0       0

Lap converted to open                 1      50

1 case (50%) had successful clearance of the laparoscopic clearance of the CBD 

following laparoscopic cholecystectomy. 1 case though underwent successful 

laparoscopic cholecystectomy , had to have open CBD exploration due to an 

unfavorable anatomy.
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                                                     GRAPH 16

                                          Table 19 0verall morbidity

         Morbidity                 %

        Open surgery                26

       Minimally invasive                10

        Net                36

       Mortality                 0

While mortality is nil in both open and minimally invasive procedures the 

morbidity of open procedure was more accounting for 26% of the net morbidity 

of 36%.
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                                             6 . DISCUSSION  

                    Common bile duct stones are present in approximately 5% of 

patients undergoing elective cholecystectomy and 10% of patients with acute 

cholecystitis. No single blood investigation or combination of blood 

investigations can predict whether or not a common bile duct stone is present. 

Intraoperative cholangiography / choledochoscopy are used for definite  

diagnosis but CBD stone can be diagnosed  preoperatively with ultrasound, 

ERCP, or magnetic resonance cholangiopancreatography. If choledocholithiasis 

is diagnosed preoperatively, several different modalities can be utilized. The 

factor that determine the optimal approach include patient’s age and condition, 

the presence of jaundice or cholangitis and size of the duct and stone. It is also 

important to consider the local expertise of the surgeon and gastroenterologist in 

managing common duct stones. Hence, algorithm for managing these patients 

will vary from one locale to another. There are specific conditions that mandate 

CBD open exploration and therefore the practicing surgeon must be well versed 

in those techniques. 

                    The natural history of choledocholithiasis is unpredictable. Small 

stones may pass spontaneously into the duodenum without causing symptoms, 

or they may obstruct the pancreatic duct temporarily, induce an episode of 
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pancreatitis, and pass into the duodenum with relief of symptoms. Stones that do 

not pass into the duodenum may reside in the bile duct for long, symptom free 

periods, then suddenly precipitate an episode of jaundice or cholangitis . 

                The study was conducted in the Department of General Surgery  under 

stanley Medical College and hospital. We have the essential infrastructure for 

open surgical management for CBD stones and endoscopic infrastructure. Based 

on absolute indication,and morbidity of the patients intervention endoscopy was 

planned. Through this study, it was aimed to describe the disease and develop a 

management protocol for patients with CBD stones in our setting. 

                 The present study has been carried out on patients who were admitted 

with CBD stones, to Department of General Surgery and gastroenterology from 

march to September 2014. 50 patients meeting the inclusion criteria were 

admitted during the study period and included in the study. Detailed clinical 

history and examinations were performed in all cases. Diagnosis of CBD stone 

was arrived on the basis of abdominal ultrasonography and blood investigations. 

Selected cases were subjected to MRCP and ERCP based on their merit. 

                  Patients underwent relevant blood investigations – Hemoglobin, TC, 

DC, RBS, blood urea, Serum createnine, Liver function test. Patients with 
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abnormal bleeding, clotting time were subject to further evaluation using PT, 

aPTT. Bile culture and sensitivity were done for all cases. 

Protocol was followed and patients were followed up, complications were 

studied.     

Incidence of Disease    

                  During the study period, 570 cases of documented cholelithiasis were 

admitted out of these 50 had evidence of common bile duct stones. Thus 

incidence of CBD stone in milieu of cholelithiasis was 8.78%. 

According to Gerard, the overall incidence of CBD stones was 8% of the cases 

with cholelithiasis . 

Age Incidence 

                Age of the patients varied from 18 to 85 yrs.Open surgical exploration 

of CBD  carries almost same morbidity and mortality of <1% as endoscopic 

procedure in the young, whereas in elderly >65 yrs of age, open procedure have 

higher morbidity and mortality of 4% than endoscopic procedure. 

               In men, the average age was 54.75 and in women, the average age was 

54.9. Combined average was 54.82. Maximum number of patients was seen in 

age groups between 55 – 65 yrs (32%), followed by age group of >65 yrs (26%). 
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                In the study conducted by Gerard RM 61 (2000) maximum incidence 

was   seen in age group between 50 – 59 yrs (20.1%). Thus the cases presented 

to us were 5 yrs older.    

SEX INCIDENCE   

            The female to male ratio was 1.5. According to Gerard RM 61 (2000), 

the   female to male ratio was 1.72.  

                                                         

Duration of Hospital Stay  

                       Mean duration of stay was 13.02 days. This was because of 

choledochotomy closure in all except cases which underwent complete stone 

clearance by ERCP or biliary enteric drainage were done on a T-tube. 

                 According to Marwahs et al (2004) mean hospital stay was 4.4 days 

with primary choledochotomy closure and 15.4 days with closure on T – tube. 

Primary CBD closure was not attempted as routine pre-op cholangiography, 

post-op ERCP facilities are prerequisites. CBD diameter >2.5 cm were present 

in many of our cases, which is a contradiction for primary choledochotomy 

closure. 
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Presenting Symptoms  

              Pain was the most common symptom. 50 (100 %) of patients 

complained about it. It varied from mild intermittent pain suggesting of biliary 

colic to severe pain radiating to back suggesting of acute pancreatitis in 3 

cases(6%) ; associated with fever and chill suggesting of cholangitis in 14 

cases(28%). Jaundice was present in 29 cases (58%). 

                          Fever was present in 17 cases (34%) out of these 12 were found 

to be diabetic. Fever with chills, pain and jaundice occurred in 12 cases (28%) 

suggesting of cholangitis. Pancreatitis  present in 3 cases (6%). According to 

Wani NA et al, 94% had pain in the right upper abdomen. According to Acosta 

JM et al (1974), gall stones are responsible for 50% of all cases of pancreatitis. 

Conversely, 4 – 8% of patients with gall stones develop pancreatitis. This was in 

accordance to our study of pancreatitis in 2 cases (5.8%).

                    Clinical jaundice was present in 29 patients (58%) with positive 

predictive value of 64%. This was roughly in accordance to meta-analysis by 

Abboud66 (1996) et al which showed jaundice having positive predictive value 

of 39% for choledocholithiasis.  
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Past History   

                   5 patients (10%) had documented past history of jaundice relieved 

by   temporary biliary stent before inclusion in our study. 9 patients (18%) had   

recurrent attacks of fever with chill and rigor, suggesting cholangitis.  The most 

common combined medical illness was DM (24%) followed by HTN (20%) .

                 The specificity of cholangitis in predicting CBD stone was 100% but 

its sensitivity could not be calculated as no case where history suggestive of 

cholangitis was present and there was no CBD stone. Fever and pain abdomen 

may be also due acute cholecystitis but when present with chills and rigors with 

features of cholestasis; it goes in favour of cholangitis According to Abboud BA 

66 et al (1996) the specificity of cholangitis in predicting CBD stones was 99%.  

ANALYSIS OF LAB INVESTIGATIONS  

Serum Total Bilirubin  

                 Mean serum total Bilirubin was 2.898 and 95% confidence interval 

2.44 – 3.36. The sensitivity of elevated bilirubin in predicting CBD stones in our 

study was 88.2%. This is more than study done by Abboud66 et al (1996) of 

69% sensitivity probably due to advanced presentation of cases with prolonged 

and significant cholestasis. 
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                 7 patients (14%) had total bilirubin in the normal range. The most 

common group was between 2 to 4 mg% (34%) and the highest value recorded 

was 7.2 mg% which is in accordance with Lawrence 35 et al (2003)  which says 

that absolute level usually remain under 10 mg/dl and most are in the range of 2 

– 4 mg/dl. Also, in all cases the direct (conjugated) fraction exceeded indirect 

which is also in accordance with Lawrence 35 et al (2003). 

Alkaline Phosphatase 

                    The mean value of Alkaline Phosphatase was 238.7 with 95% 

confidence interval of 212.7 -264.7. Alkaline phosphatase was elevated in all 

patients with the highest percentage of value 56% (20 patients) occurring 

between 150 – 250 IU/L. Even in cases where total bilirubin was normal 7 cases 

(14%) there was elevation of alkaline phosphatase which is in accordance with 

Lawrence et al 35 (2003) which states that serum alkaline phosphatase level 

usually rises and may be the only chemical abnormality in patients without 

jaundice; when the obstruction is relieved, the alkaline phosphatase and bilirubin 

should return to normal within 1 – 2 weeks with the exception that the former 

may remain elevated longer if the obstruction was prolonged.  
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ANALYSIS OF IMAGING MODALITIES  

Abdominal Ultrasonography : 

Gall Bladder  

                Gall bladder was seen in 48 of the 50 patients. 2 patients (4%) had 

undergone cholecystectomy earlier. The gall bladder was thickened in 44 

patients (88%) and either had stones or sludge. 2 patient with primary CBD 

stone had normal sonographic finding of the gall bladder. 2 patients (4%) had 

evidence of intrahepatic gall bladder which was confirmed on cholecystectomy. 

Our incidence of primary CBD stone was 4% which is same as that quoted by 

Saharia19 et al (1974) of 4%. 

                   The abdominal USG was able to detect gall stones in gall bladder in 

all cases (100%) which is in agreement with Zinner MJ21 et al (1997) which 

states that the presence of associated gall bladder stone can be confirmed >98% 

of patient with gall stones and dilation of the intrahepatic biliary system can be 

identified in most. 

CBD 

             All patients had CBD ductal diameter of greater than or equal to 8 mm. 

Mean CBD diameter was 15.33 mm. The largest diameter recorded was 25 mm. 
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Evidence of calculus disease in the form of either stone or sludge was 

demonstrated by USG in 44 (88.%) cases. This is high compared to that given 

by Mulholland MW et al (2006) 41 – ultra sound successfully identified the 

presence of CBD stone in only 70% of patients because the distal end of the bile 

duct is frequently obscured by duodenal or colonic gas. Peter Armstrong 67 et al 

sensitivity of ultra sound is poor: only 55 – 65% of stones will be found. 

            This discrepancy in finding could be explained by late presentation of 

our cases with greater CBD ductal dilation and exclusion of cases with CBD 

ductal diameter below 8 mm which concurs with Mulholland MW et al (2006) 

41 which states that if bile duct diameter is less than 8 mm, CBD stones are 

exceedingly rare, whereas a diameter greater than 10 mm in a jaundiced patient 

predict CBD stones in more than 90% of cases. The specificity of USG for CBD 

stone was 100% which correlates with Abboud BA66 et al (1996). The 

specificity of USG was confirmed either with ERCP/per operative 

cholangiography/choledochocoscopy or intraop assessment of the CBD. 

BILE CULTURE  

                        Bile was routinely cultured. It showed E.coli in 58% (29 

patients), Klebsiella in 26% (13 patients), Enterococcus in 2% (1 patients) and 

no growth in 14% (7 patients). 
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The above findings are in partial agreement with that of Wani NA 60 et al 

(1991) who observed the following:

E. coli (72.7%),  Klebsiella (18.8%) and Sterile (33.3%). 

7 patients developed surgical site infection with following isolate during 

choledochotomy:  

  Cases                                     Bile culture                                   Wound culture   

%  

  Klebsiella(8)                          Klebsiella(5)                                       62.5   

  Enterococcus(2)                    Enterococcus(2)                                100%  

Thus patient with bile culture of Klebsiella and Enterococcus were more likely 

to develop surgical site infection which is in partial agreement with Normura68 

et al 2000 analyzing correlation between bile culture and post operative 

complications only Enterococcus sp was associated with occurrence of

complications. 
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The correlation between bile culture and cholangitis was as follows.  

                                              Our study (n=5cases)              Univ.ofVirginia 

(n=124cases)  

Klebsiella                                 2(40%)                                    12(10%)  

Enterococcus                           2(40%)                                     22(18%)  

E.coli                                       1(20%)                                     10(8%)  

This difference in results could be because of the smaller size of our study, 

inclusion of CBD stones as the only cause of cholangitis.However the 3 most 

common organism causing cholangitis viz Klebsiella,E.coli,Enterococcus are the 

same. This data is also in agreement with the study done by Lipsett and 

Pitt691990. 

ERCP  

       A total of 15 patients were subjected to ERCP under the following 

indications: 

1)  Acute cholangitis with features of sepsis – 2 cases (13.3%)  

2)  Acute gall stone pancreatitis – 3 case (23%)  

3)  Post cholecystectomy CBD stones – 2 case (13.3%)  
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4)  Patient with CBD stones with minimally dilated CBD (8 to 9 mm) – 4 cases 

(26.7%)

5)  Patients carrying   greater morbidity on open exploration – 4 cases.(26.7%)  

                    The Specificity of ERCP in confirming CBD stones was 100%, 

which compares with that of Frey70 et al (1982) of 98%. Sensitivity could not 

be determined as ERCP was only selectively used. All patients underwent ERCP 

with endoscopic sphincterotomy and stone extraction by either Dormia basket or 

Fogarty balloon. The success of ERCP in clearing the CBD of stones was 10 out 

of 15 cases (67%), which is in agreement with Freeman71 M et al (1996), which 

states that complete clearance of all CBD stones is achieved endoscopically in 

71-75% of the patients with the first procedure and 84 – 95% of the patients 

with multiple endoscopic procedures.  

Complications of ERCP  

1)  Incomplete clearance – 5 cases (33%)  

2)  Post ERCP pancreatitis – 3 case (20%)    

                The rates of post ERCP pancreatitis varies from less than 1% to 40%. 

The difference in criteria for determining pancreatitis, method of data collection 

and patient population (i.e., number of high risk patients included in the 



published series) are factors likely to affect post ERCP pancreatitis. According 

to Abdel Aziz72, et al 2007 May. The consensus conference identified pain 

persisting for 24 hrs, associated with hyperamylasemia greater than 3 times the 

upper limit, as an indicator of pancreatitis (Testoni73 PA, 2002 Nov.) 

             Our case had a pre ERCP amylase of 52 IU/L (normal range 28 to 100 

IU/L) and post ERCP amylase at 24 hrs of 1072 IU/L, which fits into the criteria 

for post ERCP pancreatitis. The

between 0.3 to 1%.                 

                                Fig 14 ERCP showing complete clearance  
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                                           Figure 15

                               Endoscopic sphincterotomy
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Figure 15

Endoscopic sphincterotomy
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MRCP

             Only selective MRCP was performed.   A total of 6 cases underwent 

MRCP  Ultrasonography is the initial imaging test which is used in the 

evaluation of patients with suspected bile duct stones. The sensitivity of trans-

abdominal ultrasound in the detection of choledocholithiasis is operator 

dependent and it varies between 20 and 80% [12–15]. The stone detection rate is 

also influenced by patient factors such as the number, size and site of stones, 

patient’s body habitus and presence of overlying bowel gas. The sensitivity, 

specificity and positive and negative predictive values of ultrasonography in 

detecting CBD stones in the present study were 65%, 60%, 76.47% and 46.15% 

respectively.

              Two possible explanations account for the comparative poor detection 

of common bile duct stones by ultrasound. First, in both dilated and non–dilated 

ducts, the distal area of the common bile duct, where impacted stones usually 

lie, is often obscured by overlying gas from the duodenum or colon. 

Occasionally, in dilated ducts, one can still visualise the stone by placing the 

patient in the Trendelenburg position and by observing the stone floating 

cephalad towards the liver. Secondly, the lack of bile pools in the dilated and 

non-dilated distal ducts precludes detection of obstructing stone. This situation 
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is compounded with a non-dilated system. In fact, it is probable that the stone 

that was detected sonographically in a dilated system was not the stone that was 

obstructing the distal duct, but that it was a more proximal stone .

                MRCP has recently been developed as a non-invasive but yet a highly 

sensitive method for diagnosing diseases of the biliary tract. MRCP is usually 

performed by a radiologist with training in MRCP techniques in a hospital 

setting. An MRI scanner is needed, with the software which is necessary to 

perform an MRCP. Such MRI scanners are usually less than 8 years old, 

although it is possible to upgrade scanners so that MRCPs can be performed. 

Periodic software upgrades are undertaken on MRI scanners. Some mobile 

scanning units are able to perform MRCPs. MRCP, like ERCP, is an elective 

procedure. An MRCP investigation takes approximately 15 minutes of room 

time, and the sequences take seconds to minutes. The number of MRCP scans 

which are undertaken may be strongly influenced by the amount of time which 

is allocated to the MRI scanner to undertake such investigations.

               In a study, MRCP had a sensitivity of 95% (19 of 20 patients) in the 

demonstration of common duct stones and a specificity of 90% (9 of 10 

patients). The positive predictive value of MRCP was 95% (19 of 20), whereas 

the negative predictive value was 90% (9 of 10 patients). There was one false 
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positive and one false negative in the MRCP diagnosis of choledocholithiasis. 

The cause of the false positive finding on MRCP was mistaking a prominent

ampullary sphincter for a lower bile duct stone. The false negative diagnosis had 

occurred, as multiple, small intrahepatic duct stones were missed out on MRCP. 

Stones were probably missed because of the lack of contrast between the stones 

and surrounding liver, with no high signal bile outlining the stones.

              The study shows that MRCP has a diagnostic accuracy which is similar 

to that of direct cholangiography, in the diagnosis of choledocholithiasis. It 

provides images which are similar to those of ERCP without the use of a 

contrast agent or sedation, it is non–invasive, it can be performed rapidly and it 

avoids the complications which are associated with ERCP.It has the potential to 

replace ERCP in the diagnosis of bile duct stones. Good quality studies, 

particularly randomised controlled trials, are needed for comparing MRCP with 

diagnostic ERCP, which state inclusion/exclusion criteria and relevant patient 

characteristics

               In our all 6 cases with negative usg for cbd stones are detected by 

MRCP which is confirmed by choledochoscopy/ ERCP  bringing the specificity  

100%



Our indication for MRCP was: 

             Abdominal USG negative for CBD stones, but histo

suggestive of CBD stones (serum bilirubin more than 3mg%, elevated serum 

amylase, history of cholangitis, pancreatitis). 

                                     

                                          Fig 16 MRCP showing cbd stone

Choledhocoscopy 

         1)  It is performed in all cases undergoing CBD exploration with T tube for 

extraction of  cbd stones 
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Our indication for MRCP was: 

Abdominal USG negative for CBD stones, but history and lab data 

suggestive of CBD stones (serum bilirubin more than 3mg%, elevated serum 

amylase, history of cholangitis, pancreatitis). 

Fig 16 MRCP showing cbd stone
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        2)  Post-exploration to confirm complete clearance of CBD stones 

especially when multiple stones were retrieved from CBD, but CBD diameter 

was not sufficient for biliary enteric drainage (<=1.5 Cms).  

            choledochoscopy was possible for CBD stones in all cases. 15 out of 15  

(100%)  showed presence of cbd stones on intraoperative choledochoscopy . 

Thus intraoperative is an effective alternate for cholangiogram for confirming 

the clearance of cbd stones  . This is in accordance with M I kornotzi study . It 

shows there is no statistical difference in stone clearance rate between flexible 

choledochoscopy (FCS) and intraoperative cholangiography. However, 

intraoperative cholangiography has better outcomes regarding stone clearance 

when it is assisted by choledochoscopy.  Choledochoscopy must used for all 

patients undergoing cholecystectomy with the following: 

• A dilated CBD     

• A wide cystic duct 

• Palpable CBD stones 

• Elevated LFT 

• History of cholangitis, pancreatitis 
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                Thus  approximately 30% of the patients will require choledochoscopy 

at the time of cholecystectomy.                            

                    

     

                                              

Figure 17CBD stone removed with choledochoscope under direct vision

                        

                    Figure 18 choledochoscope showing hepatic ducts
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TREATMENT  

                  Out of 50 patients, 15 patients underwent ERCP (30%). ERCP was 

successful in clearing CBD of stones in 10 cases (20%). In 5 cases, temporary 

stent was introduced due to incomplete clearance in  which  open CBD 

exploration was carried out. 2 patients underwent Laparoscopic cholecystectomy 

followed successful CBD exploration in 1 cases (2%) and conversion to open 

CBD exploration in one patient. The total number open CBDE was 39 (78%).  

OPEN CBD EXPLORATION:   

Procedure                                                Present Study                            Other 

Study     

                                                                 (n = 39)                                    (n = 186)  

1. CBDE + T-tube closure                          15(38.4 %)                                84 

(45.2%)  

2. CBDE + trasnsduodenal                         0 (0%)                                          0 

(0%)  

sphincteroplasty.  

3. CBDE + Choledocho-                           20 (51.2%)                                        82 

(44%)   
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duodenostomy  

4.  CBDE + choledocho-                              4 (10.2%)                                          

20 (10.7%)  

jejunostomy.  

5.  Hepaticojejunostomy                           0 (0%)                                          0 

(0%)   

             While biliary enteric drainage remained the most common procedure 

used in open CBD exploration; the biliary enteric drainage procedure of choice 

in our cases was choledochoduodenostomy. Transduodenal sphincterotomy was 

avoided as the same could be done endoscopically via ERCP. 

Choledochodudenomostomy was used when the CBD was dilated (at least >15 

mm, but  preferred diameter was 20 mm and was associated with multiple 

stones,    biliary sludge impacted, giant stones, ampullary stenosis, which is in 

accordance with the indications given by Blumgart 42 et al 2007. CBD 

exploration with T – tube was used when the cbd diameter was < = 15mm and in 

cases of single small stones. Four patients (8%) underwent Roux-en-y 
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choledochojejunostomy, as they had an altered biliary anatomy in which  tension 

free choledochoduodenostomy couldn’t be attempted.  

                Overall as a part of biliary enteric drainage choledochoduodenostomy 

was choosen. This is in accordance with Schein and Gliedmann74 1981 which 

states that choledochoduodenostomy is a safe and simple operation with low 

morbidity and mortality especially in elderly patients than transduodenal 

sphincteroplasty .      

       



                                  Figure 18  Needle cholodochotomy       

                                   

                                  Figure 19  CBD between stay sutures   
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Figure 18  Needle cholodochotomy       

Figure 19  CBD between stay sutures   

                                                    

  



                                               

                                                    

                                 Open cholodochotomy with stone in situ     
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                                                    Figure 20  

Open cholodochotomy with stone in situ     

       



                                            

                                    Figure 21 Choledochotomy closure on T

                                      

                                      Figure 22 
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Figure 21 Choledochotomy closure on T-tube       

Figure 22 Hepatico jejunostomy     

   

tube       



                                             

                                                     

                                 

             

Figure 23  10th day T-tube cholangiogram with free flow of bile into 

duodenum    
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tube cholangiogram with free flow of bile into tube cholangiogram with free flow of bile into 
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Laparascopic CBD Exploration:

                       Initially, 2 cases were subjected to lap cholecystectomy with 

subsequent laparoscopic CBD exploration. One case, because of unfavorable 

anatomy, was converted to open CBD exploration with T-tube drainage. In both 

the cases, the approach was via a choledochotomy. The average operating time 

was about 180 mins. This compares to some of the studies done previously, as 

shown below:  

Study                                         No. of Cases       Operating Time     Total 

Successful            

                                                                                  in Mins                 Clearance

1. Present study                                     2                  180                      100% 

     (2007) 

2. Sages study                                    226                 ~180                      93% 

     (1994) 

3.  Shapiro                                         16                      240                      100% 

     (1991) 

4. Petelen 2002                                     326                      102                        97%
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It is evident from the above that, as the operation time decreases, percentage of 

clearance also decreases. 

ERCP has been discussed in diagnosis section. 

COMPLICATIONS  

1. ERCP 

a) Incomplete clearance – 5 cases (33%) 

b) Post ERCP pancreatitis – 3 case (20%) 

   Further discussion about the complication of ERCP has been dealt in 

Diagnostic ERCP section. 

2.  Open CBD Exploration: 

a) Wound infection – 7  cases (18%) 

b) Bile leak – 2 case (5%) 

c) Chest infection – 4 cases (10%) 

d) Retained stone – 0 case (0%) 
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Morbidity: 33.3% (cases with complication/total cases performed-13/39)      

Mortality: 0% 

Wound infection: 

              7 cases developed wound infection 3rd post op day onwards. As already 

elucidated in Bile Culture section; infected wounds cultured Klebsiella (6 cases), 

Enterococus (1 case). This led to extended hospitalization of 8 days on the 

average, and 2 cases needed secondary suturing of the wound. 

Factors predisposing to infections were: 

a) Grossly dilated CBD with multiple stones – 6 cases (85.7%) 

b) Isolation of Klebsiella and Enterococus in bile culture – 7 cases (100%) 

c) Gross contamination of the operating field on open choledochotomy, 

converting the wound from clean to clean contaminate – 5 cases (85.7%). 

d) History of cholangitis -4 cases (66.7%) 

Bile Leak  

             2 cases (5.1%) developed bile leak in this study.1 case developed bile 

leak because of partial dislodgement of T – tube on post-operative day 8, due to 

the tugging of the T – tube by the patient. The position of the T- tube was 
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confirmed by T-cholangiogram. Since dye was extravasating into the peritoneal 

cavity and there was no evidence of residual stone, the T – tube was removed. 

The other case developed bile leak choledochoduodenostomy anastomosis site . 

As it had a low output it is managed conservatively.

Lower Respiratory Tract Infection (LRTI) : 

                 Two cases developed atelectasis followed by lower respiratory tract 

infection due to the pain of the open surgical wound. The patients were managed 

with chest physiotherapy and antibiotics. There was no increase in the length of 

hospitalization due to the above complication. 

Retained Stones: None of the cases had residual stones post procedure or on the 

tenth day T-tube cholangiogram. This is because  

1) Use of biliary-enteric drainage when multiple stones or CBD dilated over 2 

cms was present. 

2) Confirmation of ductal clearance using intraop choledocoscope  in all cases 

undergoing exploration. 

Though our morbidity of  33% is higher than that of Girard and Morin22 1993 

of 17% but the most frequent complications by them of retained stones, bile 

leak, wound complications are in line with our study, except for retained stones.  
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FOLLOW UP:   

               All patients were followed up on out patient basis with repeated   

assessment of patients symptomatic status, physical exam, liver function tests 

and  abdominal ultrasonography. The interval of follow up was 1 week, 2 weeks, 

1 month, 2months, 6 months.  70% (35 patients) have been followed up till the 

time of submission of this study. 14% (7 cases) were lost from follow up after 2 

months. Follow up tends to better in patients residing in chennai city than 

outside.  

Overall Morbity And Mortality: 

            While mortality is nil in both open and minimally invasive procedures 

the overall morbidity of open procedure was more accounting for 26% (13/50) 

than minimally invasive 10% (5/50) and net morbidity was 36% 

(23/50).Component morbidity have already been discussed. 0 % Mortality in 

open CBD exploration (Pappas et al, 1990) and endoscopic (Shivak 1989), 

laparoscopic CBD (Petelin,1993) have been recorded which is in agreement 

with our study.  



                                                          

                           

Figure 24  (From top)  Secondary CBD stones; Primary CBD stones; 

facetted CBD stones  
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                                         7. CONCLUSION  

           The management of CBD stones has been subject to much debate during 

the past several years, especially with the advent of new laparoscopic techniques 

and greater expertise of endoscopic procedures.  This study was undertaken to 

get a clinical perspective of CBD stones in the milieu of GB stones and to 

determine the optimal approach for the management with the age of the patient, 

general condition, complicating factors, availability of endoscopy and minimally 

invasive procedure, determining the algorithm of treatment. The end result of 

our study was the developing of a management protocol in our setting. 

               CBD stones were present in 8.78% of gall bladder stone cases 

encountered. There was a steady rise of incidence of CBD stones beyond the age 

of 55 yrs with female patients outnumbering the males. Patients spent an 

average of 12.5 inpatient days for the treatment of CBD stones. 

     Pain ranging from mild biliary colic to severe pain of acute pancreatitis was 

the most common symptom followed by jaundice. CBD stones complicated 

itself in the form of cholangitis and biliary pancreatitis in our cases. 

       Elevated bilirubin was a positive predictor of CBD stones in 82% of the 

cases. Elevated alkaline phosphatase was a further confirmatory index of 

cholestasis. 
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     Transabdominal ultrasonography was the imaging modality commonly used 

to detect CBD stones, as it was cost efficient, easily available, able to detect gall 

bladder stones in all our cases and CBD stones in 88% of our cases. It was also 

used to measure CBD diameter which helped us to individualize the 

management based on it. 

              MRCP was used selectively when USG was doubtful of CBD stones, 

yet history and biochemical parameters suggestive of it. 

              Choledochoscopy was used when confirmation of complete clearance 

of CBD of the stones was necessary peroperatively in order to avoid any biliary 

enteric drainage, because of insufficient ductal diameter for the same. 

           ERCP was used selectively  for Patients with CBD stones with acute 

biliary pancreatitis, cholangitis needing immediate decompression of CBD, 

patient who had already undergone cholecystectomy and patients with 

minimally dilated CBD where open exploration would have carried greater 

morbidity were subjected to ERCP. 

             Bile culture in our cases revealed E.coli as the most common organism, 

but in relation to complications in terms of post-op wound infection, cholangitis-

klebsiella, enteroccocus out numbered E.coli. 
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          Our most common treatment modality was open CBD exploration with 

biliary enteric drainage being the most  common  procedure. Cbd exploration 

with  T tube drainage was the next common procedure. Open CBD exploration 

was the last resort for failed minimally invasive treatment, like ERCP and lap 

CBD exploration. The benefit of open CBD exploration exceeded its morbidity 

with zero mortality in well chosen cases. 

         To conclude, there can be no definite algorithm for the management of 

CBD stones as the patients’ age, underlying general condition being the only 

standardizable factor with facilities for endoscopic, laparoscopic management 

being variably available from institution to institution and hence, necessitating 

tailoring the management of CBD stones depending upon the Institution’s 

resources.   
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                                                  8.  SUMMARY  

                 The study was conducted during the period from march 2014 to 

September 2014 at Government Stanley medical college and hospital chennai . 

A prospective clinical descriptive study consisting of 50 patients meeting the 

inclusion criteria was taken. 

                 The mean age  for male was 54.78 yrs and for female, it was 54.9 yrs. 

The highest incidence was noted in the 55 – 65 yrs age group followed by the 

>65 yrs age group. Lowest incidence was in the <35 yrs age group.  The female 

to male ratio was 1.6.

              CBD stones were found in 8.78% of the cases with Gall Bladder stones.

             23 patients (46%) stayed in the hospital for a duration ranging from 8 to 

14 days whereas; only 4 patients (8%) had a stay extending beyond 21 days. No 

patient was discharged prior to 7 days of admission. 

            Pain abdomen was invariably present in all the patients in my study 

(100%). Severe pain abdomen radiating to the back, suggesting pancreatitis was 

present in 3 patients (6%). Jaundice was present in 29 patients (58%). Fever was 

present in 17 patients (34%). 5 patients (10%) had documented past history of 

jaundice, relieved by temporary biliary stent before inclusion in our study. 9 
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patients (18%) had recurrent attacks of fever with chills and rigors, suggestive of 

cholangitis. The most common comorbid medical illness was DM (30%) 

followed by HTN (20%).  

            29 (58%) patients had clinical evidence of jaundice (icterus) because 

their total bilirubin values exceeded the clinical threshold of 2.5mg%. Most of 

the patients had values between 2 to 4 mg% with highest value obtained of 

7.2mg%. 

                 The mean conjugate bilirubin obtained was 2.09mg%. Most of the 

patients had values ranging from 1 to 3 mg%. 

              All patients had raised alkaline phosphatase. Even in cases where total 

bilirubin was normal 7 cases (14%) alkaline phosphatase was raised suggesting 

cholestasis.  Mean alkaline phoshatase was 238.7 IU/L. Most patients had values 

between 150 to 250 IU/L. 

            46 patients (92%) had thickened/contracted gall bladder suggestive of 

chronic cholecystitis. Similarly either sludge or stones were present in 44 

patients (88%).2 patient(4%) had a sonologically normal gall bladder with CBD 

stones which was later confirmed to be primary CBD  stones.2 patient ( 4%) had 

undergone cholecystectomy earlier. 
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           The mean CBD diameter was 15.33 mm with most patients having CBD 

diameter either between 16 to 18 mm(26%) . The highest recorded CBD 

diameter was 25mm. 

                  44 patients (88%) had  sonological evidence of stones or sludge in 

the CBD. 6(8.5%) cases had false negative sonology of the CBD for stones 

which was confirmed with MRCP. Solitary cylindrical calculus of primary CBD 

stones was seen in 2 cases (4%). 

                Most common organism isolated was E.coli  32 (64%) cases. 4 

patients (8%) had no evidence of any growth despite of culturing for 48 hrs on 

both aerobic and anaerobic culture media. 

               MRCP was used in 6 cases with negative USG for CBD stones and had  

specificity of 100% in this study. 

             

             ERCP had success of clearing the CBD of all the stones in 67 % of the 

cases. It failed in 5 cases (33%) for which a temporary stent was left followed by 

open CBD exploration.1 patient(14.2%) developed post ERCP pancreatitis. 

             39 patients (78%) were subjected to open CBD exploration. 15 patients 

(38.4%) underwent CBDE with T-tube closure. 20 patients (51%) underwent 
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choledochoduodenostomy either when sludge was present or the CBD diameter 

was more than 15mm. 4 case (10.2%) underwent choledochojejunostomy as 

these patients had unfavourable biliary anatomy for choledochoduedonostomy. 

                7 patients (17.9%) developed infection of surgical wound as a result of 

contamination from the biliary tract. Bile leak was seen in 2 patient (5.1%) due 

to T-tube dislodgement and anastomotic leak. 4 patients (10%) developed lower 

respiratory tract infection(LRTI). 

              1 case (50%) had successful clearance of the laparoscopic clearance of 

the CBD following laparoscopic cholecystectomy. 1 case though underwent 

successful laparoscopic cholecystectomy ; had to have open CBD exploration 

due to an unfavorable anatomy. 

             70% (35 patients) have been followed up till the time of submission of 

this study. 14% (7 cases ) were lost from follow up after 2 months. Follow up 

tends to better in patients residing in around Chennai  city than outside. 

       While mortality is nil in both open and minimally invasive procedures the  

overall morbidity of open procedure was more accounting for 26% of the net 

morbidity of 36%.
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PROFORMA   

NAME                                                       IP NO  

AGE                                                           DOA  

SEX                                                            DOS  

ADDRESS                                                  DOD   

PRESENTING COMPLAINTS

Pain Abdomen      

Right upper quadrant pain                                                                                  

Radiation to back  

Jaundice                             pale stools  

                                            High colored urine                                                 

                                            Itching  

Fever   

Others(specify)  
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PAST HISTORY  

Jaundice  

Fever/pain  

Diabetes mellitus  

Hypertension  

PREVIOUS SURGERY  

Biliary  

Non biliary  

INVESTIGATIONS  

  Hb%                                                             PT  

TC,DC                                                         aPTT  

RBS(FBS/PPBS)                                         Chest X ray   

Blood Urea                                                    ECG  

Serum Creatinine  
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Liver Function Test   

Serum Bilirubin- Direct  

Indirect Alkaline phosphate  

AST  

ALT  

GGT  

Total Protein  

Serum albumin   

Serum globulin  

Serum amlyase(if necessary)   

USG: Gall Bladder          Wall                                        Stones     

           CBD                      Size                                           Stones  

            Liver                    Intra hepatic biliary dilation

Others(specify)   

MRCP:                
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CBD Diameter                                                         Stones  

BILE CULTURE:  Organism cultured 

TREATMENT:    

ERCP          Pre/Post Cholecystectomy  

                     Indication  

                    Results  

                     Complications  

OPEN SURGERY              

   Indication  

Biliary Enteric drainage

10th day T-tube cholangiogram report  

Result  
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LAPROSCOPIC CBD EXPLORATION  

                                               ROUTE     Transcystic  

                                                                  Transductal                                                        

Results  

FOLLOW UP:   
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                                         PATIENT CONSENT FORM 

NAME :                                                                       AGE / SEX :

IP/OP NO : UNIT:

              For a patient’s consent to publication of information about them in a journal or thesis

I , THE UNDERSIGNED give my consent for 

this information about 

MYSELF OR MY RELATIVE ( WIFE / DAUGHTER / SISTER / other 

..............................)UNDERGOING TREATMENT IN THE GOVT. STANLEY 

MEDICAL COLLEGE CHENNAI ,  

to appear in a journal article, or to be used for the purpose of a thesis or presentation. 

I have been explained and informed in detail about the nature of the study in my 

native language and understand the nature of the study completely. 

I understand the following:

1. The Information will be published without my name/relatives name

attached and every attempt will be made to ensure anonymity. I understand,

however, that complete anonymity cannot be guaranteed. It is possible that

somebody somewhere - perhaps, for example, somebody who looked after me/my

child/relative, if I was in hospital, or a relative - may identify me.

2. The Information may be published in a journal which is read worldwide or an online

journal. Journals are aimed mainly at health care professionals but may be seen by

many non-doctors, including journalists.

3. The Information may be placed on a website.

4. I can withdraw my consent at any time before publication, but once the

Information has been committed to publication it will not be possible to withdraw the

consent.

Signed:__________________________________ Date: ______________________
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MASTER CHART

NAME AGE SEX IPNO SYMP PAST H/O BIL      T BIL     D ALK.PTASE USG GB
USG CBD DIA USG CBD

MRCP BILE CUL ERCP OPEN/LAP CBDE COMPLICATION HOSP. STAY

DEVI 56 F 53389 P 0.9 0.4 138 DIL,SLD,WALL THK 8 NS SS E.COLI S 9

THANGAVEL 43 M 1408529 P,J,F 3.8 2.5 240 DIL,STN,WALL THK 15.5 MS E.COLI CDD 12

LAKSHMIDEVI 53 F 11255 P 0.9 0.5 140 DIL,N GB 10 SLD E.COLI CDJ 13

PUSPHAM 68 F 7420 P,J,F DM,HTN,F 5.2 3.1 310 DIL,STN,WALL THK 17.5 MS KLEB CDD WI 23

THIYAGARAJAN 63 M 23662 P,J 3.4 2.8 240 DIL ,STN 18 MS E.COLI CDJ 14

PUSPHAM 57 F 30366 P,J,F DM,J,F 4.8 3.1 290 DIL,STN,WALLTHK 18 MS E.COLI CDD WI 16

KAJA MOHAMMED 69 M 31286 P 1.4 0.7 190 DIL ,STN 11 SLD KLEB S PAN 12

RAVI SELVAM 32 M 1434153 P 1 0.4 145 DIL,SLD,WALL THK 10 SLD KLEB C + T 16

SAMUNDEESWARI 58 F 1437160 P,J 3.6 2.9 240 DIL ,STN 17.5 NS MS E.COLI CDD 11

CHINNAMMA 72 F 1437460 P,J,F DM,HTN,F 4.3 3.2 330 DIL,STN,WALL THK 19 MS E.COLI CDD BL 24

GAYATHRI 39 F 1430079 P,J 1.9 1.1 190 DIL,STN,WALL YHK 14.5 SS KLEB C + T WI 11

DILLIBABU 46 M 1435116 P 1.3 0.7 155 DIL,STN,WALL THK 11 SS KLEB C + T 11

KAALEESWARI 74 F 144341 P,J,F DM,HTN,J 5.5 3.8 415 DIL,STN,WALL THK 19 MS E.COLI CDJ 12

PERUMAL 59 M 244489 P 1.4 0.8 160 DIL ,SLD 11 NS SS E.COLI C + T 13

RAJAMMAL 78 F 1247322 P,J,F DM 5.4 3.4 420 DIL ,STN 22 MS E.COLI CDD 11

MYMOON 41 F 23477 P 1 0.4 140 DIL ,SLD 8.5 NS SS NG NS C + T 11

SAVITHRI 49 F 26150 P,J,F F 3.4 2.1 230 DIL,NO GB 14.5 MS E.COLI NS C + T PAN 18

SAGUDAMMA 67 F 34894 P,J 1.8 1.1 190 DIL,STN,WALL THK 13 MS E.COLI NS C + T 10

RAJESWARI 53 F 37347 P 1.4 0.8 160 DIL,STN,WALL THK 16 MS KLEB CDD 12

RANI 62 F 283522 P,J,F,PAN DM 6.2 4.6 475 DIL ,STN 25 MS E .FECALIS NS CDJ WI 17

JAYAKUMAR 69 M 41765 J,F DM,HTN,F 3.8 2.9 310 DIL,STN,WALL THK 17.5 MS E.COLI CDD 8

SELVI 50 F 38199 P,J,F F 3.6 2.5 240 DIL,STN,WALL THK 17.5 MS E.COLI CDD 13

GOVINDARAJ 82 M 45412 P HTN 1.5 0.8 155 DIL,STN,SLD,WT 11 SLD E.COLI S 8

RAJAN 51 M 45097 P 1.6 0.8 160 DIL,WALL THK 18.5 SLD KLEB LAP CONV C + T LRTI 11

PANGAJAM 42 F 51123 P,J,F 3.5 2.5 290 DIL,STN,WALL THK 17 MS E.COLI CDD 14

VAJRAVELU 63 M 3304 P,J 3 2 210 DIL,STN,WALL THK 16 MS KLEB CDD WI 16

LAKSHMANAN 46 M 2895 P 1.1 0.8 180 DIL,STN,WALL THK 11 SLD E.COLI S 9

USHA 59 F 6542 P 1 0.7 155 DIL ,SLD 10.5 NS MS NG C + T 14

KALYANI 36 F 8015 P 1.9 1.1 200 DIL,STN,WALL THK 12 SLD KLEB C + T 10

MAGIMAMARY 41 F 13037 P,J 2.1 1.5 170 DIL,NO GB 16.5 SLD E.COLI CDD 8

MOHANROA 75 M 13048 P,J 2.8 2 220 DIL,STN,WALL THK 15.5 MS E.COLI S PAN 11

PARTHASARATHY 42 M 17742 J,F 3.2 2.8 210 DIL,STN,WALL THK 17.5 MS E.COLI CDJ 12

MARIYAMMAL 63 F 17359 P,J,F,PAN DM,HTN,J 6.4 4.2 485 DIL,STN,WALL THK 24 MS E.COLI S 8

RENUKA 68 F 8056 P,J HTN 3.3 2.8 290 DIL,STN,WALL THK 17.5 MS E.COLI S 8

RATHIDEVI 59 F 33045 P,J 3.2 2.6 280 DIL,STN,WALLTHK 16.5 MS KLEB CDD 10

SAKTHIVEL 31 M 17364 P 0.9 0.4 143 DIL ,SLD 8.5 SLD NG S 8

SUDHA 46 F 41762 P,J 2.8 2 210 DIL,STN,WALL THK 15.5 MS E.COLI CDD 12

DURAISAMY 59 M 26345 P 1.9 1.2 180 DIL,STN,WALL THK 13 MS KLEB C + T WI 24

SELVAKUMAR 67 M 38915 P,J 3.8 2.9 300 DIL,STN,WALL THK 17.5 SS E.COLI CDD 16

PATEESWARI 47 F 13021 P 0.8 0.5 135 DIL ,SLD 8 NS SS NG S 8

SUBRAMANI 58 M 6533 P,J 2.5 1.9 210 DIL,STN,WALL THK 15.5 MS E.COLI CDD 16

SUGUMARI 74 F 2764 P,J,F DM,HTN,F 6.3 4 430 DIL,STN,WALL THK 24 MS E.COLI CDJ 16

ANAND 30 M 6532 P 1.8 1.2 190 DIL,STN,WALL THK 16 SLD E.COLI LAP CBDE 13

PARVATHY 63 F 132556 P,J, 2.9 2 210 DIL,NO GB 14.5 MS E.COLI S 9

SELVAM 52 M 6743 P 1.3 0.8 180 DIL,STN,WALL THK 14.5 NS E.COLI C + T LRTI 10

KUPPAMMAL 83 F 13023 P,J,F DM,HTN,J,F 5 3.3 340 DIL,STN,WALL THK 19 MS KLEB C WI 22

KAUVERI 28 F 8116 P,F 1.2 0.5 145 DIL ,SLD 10 SLD NG NS C + T 12

VELAMMAL 62 F 7654 P,J,F,PAN DM 7.2 4.8 570 DIL,ST,WALL THK 24 SS E.COLI CDD LRTI 9

AASHIYA BEGUM 57 F 8904 P,J,F 1.9 1.2 195 DIL,STN,WALL THK 13 MS KLEB C + T WI 24

MAGUDEESWARAN 58 M 51133 P,J,F DM,HTN,F 4.2 3.2 390 DIL,STN,WALL THK 18 MS E.COLI CDD 12



ABBREVATIONS USED IN MASTER CHART 

 M – MALE 

F – FEMALE 

P – PAIN 

J – JAUNDICE 

F – FEVER 

PAN – PANCREATITIS 

BIL T – TOTAL BILIRUBIN 

BIL D – DIRECT BILIRUBIN 

DM – DIABETES MELLITUS 

HTN – HYPERTENSION 

ALK. PTASE – ALKALINE POSHPHATASE 

DIL – INTRAHEPATIC DUCT DILATATION 

STN – STONE 

SLD – SLUDGE 

WALL THK – THICKENING 

MS – MULTIPLE STONES 

SS – SINGLE STONES 

NS – NO STONES 

S – SUCCESSFUL CLEARANCE 

NS – UNSUCESSFULL CLEARANCE 

CBDE – COMMON BILE DUCT EXPLORATION 

C+T – T TUBE DRAINAGE 

CDD –CHOLEDOCHODUODENOSTOMY 

CDJ – CHOLEDOCHOJEJUNOSTOMY 

WI – WOUND INFECTION 

BL – BILE LEAK 

HOS.STAY – HOSPITAL STAY 




