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Abstract

Early recognition and prompt intervention are iti@st crucial steps in
the management of gallstone-induced biliary dise@dansoor Ahmad et
al., 2000).

- Gall stone formation is the primary underlyingehse that results in
gall bladder-related illnesses, The primary mectrasi that result in

gallstone formation include supersaturation of Ipiteducts, nucleation
factors (mucin, glycoproteins, and calcium), anle stasis (Maurer KR

et al, 1999).

- There are many Risk Factors for Gallstone Fomnadis Genetics (Pima
Indians, Scandinavians, maternal family historgalistones, female sex
), Body habitus (Increasing age, obesity, rapidgieloss, pregnancy) ,
Drugs (Fibric acid derivatives, contraceptive ,rei@s and post-

menopausal estrogens, progesterone, octreotidaagehe ), Diet (Total

parenteral nutrition, fasting ), Diseases (Crolimk®ase, ileal resection,
gastrectomy, hyperlipidemia and diabetes mellit@igfansoor Ahmad et

al., 2000) (De Santis A et al, 1997).
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Section A : Biliary Lithiasis

. Introduction:

1-Anatomy of Gall bladder:

- The gallbladder is a reservoir of bile in theshaf a piriform sac partly contained

in a fossa on the inferior surface of the rightdteplobe.
- It extends from the right extremity of the pdnigpatis to the inferior border of the
liver.
- Itis 7 to 10 cm long and 3 to 4 cm broad awitdest part, and can hold from 30 to
50 ml.
- The gallbladder is divided into a fundus, badyundibulum and neck.(Wood D
1999).
- Thefundusextends about 1 cm beyond the free edge of tee. liv
- Thebodyis the largest segment.
- Theinfundibulumis the transitional area between the body anddok.
-Hartmann’s pouchs a bulge on the inferior surface of the infuniimn.
- Gallstones may become impacted here and can chsseiction of the cystic duct.
- The necks the tapered segment of the infundibulum thatisow and joins the
cystic duct.
- Thecystic ducts 3 to 4 cm long and passes posteriorly infeaiwat to the left from
the neck of the gallbladder to join the common tiemhuct to form the common bile
duct (CBD).
- The mucosa of the cystic duct is arranged withrafolds known as the valves of
Heister.(Wood D 1999).
- The arterial supply to the gallbladder is frora tlystic arterywhich can originate
from the right hepatic, left hepatic or the comnh@patic artery, and it can be

anterior or posterior to the common hepatic duct.



- The venous drainage is through dystic veinwhich drains into the portal vein,
there are also some small veins that drain diréattythe liver to the hepatic veins.
- Thelymphatic drainagef the gallbladder proceeds mainly by four routasich
form two pathways that drain in the thoracic duct;

1. Superior and external, drains the fundus (aroundbteégses).

2.Superior and medial, drains the medial aspectef#ilbladder (around 10% of
cases).

3.Inferior and external, drains the body of the datllder (present in 82% of
cases).

4.Inferior and medial, from the body of the gallbladdconstant).

All four routes drain to both pathygaexcept the inferior and external

which drain only to the inferior pathway.
- This is important in cases of gallbladder canadnch can spread to the liver;
because of its extensive lymph drainage to bothvpags, cure by radical surgery is
difficult.(Caplan 1 1982).
- The gallbladder isanervatedby thevagus nervéhrough its hepatic branch from
the anterior vagal trunk.
- The gallbladder is also innervated by flyenpathetic nervous systémnough the
celiac plexus.
- Fibers in theight phrenic nervemay also be distributed to the gallbladder through
the hepatic plexus.
- Theduct of Luschkas a small bile duct, running in the bed of thégadder,
outside the wall.
- It is present in 50% of individuals, this ducsigrgically significant because it may
be injured during cholecystectomy and may resutlile fistula unless ligated.(Kune
GA 1989).
- Recent reports demonstrated a 1.5 to 2.0% inc&lehbile leak from the duct of
Luschka after laparoscopic cholecystectomy.

Ligation has no consequences as it is an end kdatttains an isolated segment.



- Thecommon bile dudbrms by the junction of the cystic duct with t@mmon
hepatic duct.

- Its course is divided into supraduodenal, retoatiunal, pancreatic and
intraduodenal (joins the main pancreatic duct tonfthe sphincter of Oddi.

- The supraduodenal segment usually lies in treeldorder of the hepatoduodenal
ligament; it runs to the right of the hepatic aytend anterior to the portal vein.

- The retroduodenal segment descends posteribethrst part of the duodenum and
slightly obliquely from right to left.

- The pancreatic segment is related to the he#liegbancreas; it can run entirely
retropancreatic or travel through its parenchyma.

- The diameter of the common bile duct is ofterdus® an indication of biliary
pathology.

- Its “normal” size varies depending on the mogalsed to measure it, and a range
of 4 to 13 mm has been reported.(Kune GA 1989) (@o@S et al., 1962).

- The most common modality to examine the commdndict diameter is
ultrasound, and a diameter up to 6 mm is consideoeahal, some consider the
equivalent in contrast radiology to be 10 mm; thepends on the magnification.(
Padbury RTA 1993).

- The common bile duct enters the duodenum approrisn&tcm from the pylorus in
the second part of the duodenum.

- The site entry is marked by a papilla (major papi

- Its position can be variable; in approximatelyd8f individuals it can be located at
the junction of the second and third part of thedknum, or even more
distally.(Lindner HH et al., 1976).

- A transverse fold of mucosa usually coversphpilla which is identified as a small

nipple or pea-like structure in the lumen of thedienum.(Boyden EA 1987).
2-Physiology of the biliary tract:

- Thecomponents of bilare:



Water

Cholesterol

Lecithin (a phospholipid)

Bile pigments (bilirubin & bilivenal)

Bile salts (sodium glycocholate @&gim taurocholate)

Bicarbonate ions
- Bile fulfils two major functionsit participates in the absorption of fat and ferthe
vehicle for excretion of cholesterol, bilirubinpir and copper.
- Bile acids are the main active component of tylsecretion.
- They are secreted into the duodenum and effigie@adbsorbed from the terminal
ileum by the portal venous system.(Hofmann AF 1994)
- Bile is secretedby the hepatocytes through the canalicular menaoiraio the
canalicular space.
- The secretory process is both active and passigidhe active process generates
bile flow.
- The products of active secretion are known asgny solutes and these are made
up of conjugated bile acids, conjugated bilirulgilutathione, conjugates of steroid
hormones and leukotrienes.
- Filtrable solutes are generated by passive senrgiduced by osmotic pressure and
are called secondary solutes; these are mainlynalaglucose, electrolytes, low-
molecular-weight organic acids and calcium.
- The maximum secretory pressure developed byitaeis 30 cm.
- In the fasting state, the sphincter of Oddi has\gerage resting pressure of 12 to 15
cm H20.
- Because the opening pressure of the cystic dl&tim H20 and the gallbladder is
10 cm H20, the pressure gradient favors the erfitoyl@into the
gallbladder.(Everson GT 1991).
- Therefore, during fasting, most of the bile igadted into the gallbladder where it is

concentrated.



- Bile is producedby hepatocytes and cells of the intrahepatic daictsrate of 600
mL/day.

- The hepatic bile entering the gallbladder dufeing consists of approximately
97% water and 1 to 2% bile acids; Phospholipids|egterol, bile pigment and
electrolytes make up the remainder.(Shaffer EA 198&nson R 1978).

- Hepatic bile is iso-osmolar with plasma.

- Sodium, chloride and bicarbonate ions, with nearl isotonic amount of water, are
absorbed from the bile.

- The gallbladder is able to remove 90% of the witen hepatic bile.(Banfield WJ
1995).

- The gallbladder concentration of bile salts,raiin and cholesterol may rise 10-
fold or more, relative to hepatic bile levels.

- The gallbladder partially empties during fastingonjunction with the phases of
the interdigestive cycle.

- After a meal, the gallbladder contracts and ffterscter of Oddi relaxes, leading to
the delivery of bile to the duodenum.

- The gallbladder empties around 75% of its contanthe same time, hepatic bile
bypasses the gallbladder and empties into the awmade

- At the end of the meal, the gallbladder relaxas the sphincter of Oddi contracts,
leading to the diversion of hepatic bile into tladllgfadder once again for storage
until the next meal.

- In individuals who have undergone a cholecystagidile acids are stored in the
proximal small intestine.(Hofmann AF 1998).

- After meal ingestion, the acids get transportethé distal ileum for absorption and

maintenance of the enterohepatic circulation.

- Thereabsorptionof bile acids is through the enterohepatic cirtcara
- Bile acids are absorbed from the terminal ileurd &xansported back to the liver by

the portal system.



- This is achieved by passive and active trandeelabsorption.

- The most important mechanism is a sodium-cougrlatsport system that is present
in the apical membrane of the enterocytes; it mkmas the ileal bile acid
transporter (IBAT).(Wong MH et al., 1994).

- In the distal ileum and large intestine, intestinacteria deconjugate bile acids,
which are absorbed passively in solution.(HofmamknlR94).

- A small amount of the bile acid is lost from thady in feces.

- This fecal loss is compensated by synthesis wflnke acids.

- In healthy adults, less than 3% of bile acidseng in hepatic bile are newly
synthesized.

- In the portal system, bile acids are bound tomlim and the ability of the albumin
binding depends on the nuclear substitutes.

- For trihydroxy bile acids, this is around 75%,esas it is 98% for dihydroxy bile
acids.

- On the first pass, the hepatic circulation esxtoacis between 50 and 90%; the level
of bile acids in the systemic circulation is difggiroportional to the load presented
to the liver, and it increases after meals.(HofmARML998).

- The plasma level of total bile acids is 3 to 4/n@ the fasting state and increases

twofold to threefold after digestion.



1. Biliary lithiasis:

1- INTRODUCTION

- Gallstone disease is one of the most common asitlyaf all digestive diseases,
the third National Health and Nutrition Examinati®arvey estimated that 6.3
million men and 14.2 million women aged 20 to 74ha United States had
gallbladder disease .

- Over the past two decades, a great deal haslémered about the epidemiology of
and risk factors for gallstones.

- Ultrasonography has played a major role in thaxpss, providing a rapid, risk-free
method of screening large populations.

- Prior to the availability of ultrasound, mostdites relied on highly selective
autopsy data and limited oral cholecystography.(Mo8/ CK et al., 2005)

2-Background:

- Biliary colic and cholecystitis are in the speetrof biliary tract disease, this
spectrum ranges from asymptomatic gallstones tarpicolic, cholecystitis,
choledocholithiasis, and cholangitis.

- In the United States, autopsies have shown tHaasat 20% of women and 8% of
women older than 40 years have gallstones.

- Gallstones are divided into 2 categories: Chele$t{80%) and pigment (20%),
ones temporarily obstruct the cystic duct or passugh into the common bile duct,

gallstones become symptomatic, and biliary coliettEps.



- Cholecystitis occurs when this obstruction islgnged (usually several hours)
resulting in inflammation of the gallbladder wall.

- Choledocholithiasis occurs when the stones bedodged in the common bile
duct, resulting in possible cholangitis and asaemdifections.(Hourdat R et al.,
1995).

3-Pathophysioloqy:

- Cholecystitis is an inflammation of the gallbladadaused by obstruction of the
cystic duct.

- A gallstone usually causes the obstruction (dal@icholecystitis).

- The inflammation may be sterile or bacterial.

- The obstruction may be acalculous or causedungs!.

- This obstruction can result in gallbladder disitam gallbladder wall edema,
ischemia, and necrosis.

- Additional inflammatory mediators, specificallygstaglandins, are released
resulting in increased gallbladder inflammation.

- Bacterial infection is thought to be a consegeenot a cause, of cholecystitis.
- In the early stages of acute cholecystitis, isilsterile.

- Approximately 20-75% of bile cultures are evetifupositive with the most
common organisms beirigscherichia coliKlebsiellaspeciesEnterococci and
Enterobacter Common bile duct stones (choledocholithiasis, 188 either
secondary (from the gallbladder) or primary (fornnetile ducts).(Singer AJ et al.,
1996).
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4- EPIDEMIOLOGY :

- Epidemiologic data are now available from a nundddarge European and
American populations.

- These studies have revealed a marked variatiomarall gallstone prevalence
between different ethnic populations.

- In general, there appears to be higher ratebaétkthiasis in western Caucasian,
Hispanic, and Native American populations and lowaées in eastern European,
African American, and Japanese populations.(Tofvét al., 1996) (Attili AF et al.,
1995).

- In the United States, the age standardized pracalof gallbladder disease was
estimated based upon a sample of more than 14€80ns aged 20 to 74 in whom
gallbladder disease was detected by the presergalstones or cholecystectomy on
ultrasonography.(Everhart JE et al., 1999).

- The following prevalence rates were observedaBd 16.6 percent among non-
Hispanic white men and women, respectively 8.926d@ percent among Mexican
American men and women, respectively 5.3 percestl@m percent among non-
Hispanic black men and women, respectively

- In other studies, Native Americans had the higpesvalence of cholelithiasis in
North America. As an example, 73 percent of fenkaiea Indians over the age of 25
years have gallstones(Sampliner RE et al., 206@jilar high rates have been found
in multiple other Native American populations.(TttesIL et al., 2001) (Williams CN
et al., 1990).

- As illustrated above, African Americans appeanawe the lowest prevalence of
cholelithiasis. Autopsy based studies performetth@1950s found that African
Americans had one-half to one-quarter the riskhoielithiasis compared to

Caucasian Americans(Cunningham JA, Hardenbergh9BE)l(Newman HF,
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Northup JD 1999) ; later reports have shown a 40gm lower risk of

hospitalization for gallstone related disease.(8itR et al., 1990).

- Large ultrasound based studies from Europe hiaagacterized both gallstone
prevalence and incidence. As an example, the Muiter Italian Study of
Cholelithiasis (MICOL) examined nearly 33,000 subgeaged 30 to 69 years in 18
cohorts in 10 Italian regions. The overall ratgallstone disease was 18.8 percent in
women and 9.5 percent in men.(Attili AF et al., 229

- Similar results were noted in the Sirmione sturdwhich an overall prevalence rate
of 11 percent in 1930 Italian subjects betweeraties of 18 and 65 years was noted.
(Barbara L et al., 1993). Ultrasound examinatioesenepeated on the same patients
at five-year intervals. The 10-year cumulative derice of new gallstones was 4.6

percent.

5-RISK FACTORS:

In addition to the variability of gallstes in different ethnic populations, a

number of other risk factors for this condition Bdeen identified.

° Agg:
- Age is a major risk factor for the gallstones.
- Gallstones are exceedingly rare in children ekoethe presence of hemolytic
states; in addition, less than 5 percent of alletystectomies are performed in
children.
- Age 40 appears to represent the cut-off betwelkatively low and high rates of
cholecystectomies.
- This observation was validated in the Sirmionglgtin which the incidence
between the ages of 40 and 69 years was four tigégr than that in younger

subjects.
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