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Fig. 54.1 The anatomy of the gall bladder and bile ducts. Note the
arrangement of the arterial tree: (a) right hepatic artery; (b) right
choledochal artery; (c) retroduodenal artery; (d) left branch of hepatic
artery; (e) hepatic artery; (f) left choledochal artery; (g) common hepatic
artery; (h) gastroduodenal artery.
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Classification of gallstone

Cholesterol stones
Often solitary, large & smooth.

Mixed stones
Cholesterol is the major component.

Other components include Ca bilirubinate, Ca
phosphate, Ca carbonate, Ca palmitate, & proteins.

Usually they are multiple, & often faceted.
Pigment stones

Ca bilirubinate.
Mostly small, black, & multiple.
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Fig.
usually formed of calcium carbonate in the oyster around a parasite or a

grain of sand.




Etiology

Predisposing Factors
Fat
Fertile
Flatulent
Female
Fifty



Exciting factors for cholesterol & mixed stones

Metabolic (supersaturated or Infection
lithogenic bile)

Conditions increasing bile

cholesterol Bile stasis
Aging Estrogens
Women, esp. those taking Pregnancy
contraceptive pills Truncal vagotomy
Obesity Long-term parenteral
Clofibrate nutrition

Conditions decreasing bile salts in

bile
Estrogen
lleal disease

Resection or bypass of ileum
Cholestyramine therapy



Exciting factors for pigment stones

Hemolytic disorders Strictures of biliary ducts
Hereditary spherocytosis. Benign
Sickle-cell anemia. Malignant
Thalassemia. Infestation of biliary tree
Malaria. Ascaris lumbricoides
Mechanical destruction of Clonorchis sinensis.
RBCs by prosthetic heart Eiilif
valves. COll InTection

Cirrhosis. B— glucuronidase converts

bilirubin into unconjugated,
insoluble form.



Pathogenesis

Pathogenesis of stone formation is different for cholesterol stones, soft brown stones, and pigment stones

Cholesterol stones Mixed or soft stones

Reduced antinucleating

factors In bile Cholasterol cryslals

or athar denris

Excess cholesterol in bile
Western diat § K v

Cibesity e, Q% Bactarial colonization
Pregnancy w %ﬁ% 4
Oral contraceptive Crystal formation -« Growth into stones «t==  gjlirubin decon|ugation

- Voo,
Pigmant pracipitation
Reduced bile salt excretion
Termina! ileal Crohn's %
llizal resaction Reduced gallibladder motility Excess bile pigment production
Vagotomy Hasmohtic anasmias
Coireotics Spharoaytosis
Frolonged fasting

Pigment stones




Clinical presentation

In the gallbladder In the bile ducts
Silent stones Obstructive jaundice

Chronic cholecystitis g £
: Acute pancreatitis
Acute-on-chronic
cholecystitis : .
y In the intestine

BCUe cugion oIS Acute intestinal obstruction
Gangrene (gallstone ileus)
Perforation

Empyema
Mucocele
Carcinoma of gallbladder



Cholecystitis

C h ro n IC & aCUte Pathogenesis of acute cholecystitis
calculous cholecystitis Sie duct
are part of the same
spectrum of disease &
are caused by
inflammation within
the gallbladder
secondary to
obstruction of the ‘
cystic duct by stones. Tenson nvall —

impairs bdood flow

Mucoza suffers

ISChSSTIG Inury
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Complications

Possible sequelae of a gallstone Impacted in Hartmann's pouch
e Mucocee un-walled gallbladcear)

cantracied, filbrobic gallbladder s
b W Empvers dhick-wald

; Liver at;:::t.s;-- galle-adcear witt pus|
Racument epaodes Of mee, -

acute cholecysttis e /

Acute: REEMOTIANIC s— B 7 af“*a o

choloeoystios —— h LHE:

rarmmatony Mass s, j : ~HO f:
;

Sione
Parcholacysitc

i b emmmessnnesa irizzi synidrome wih
abstees Rl

T
acute cholecystiis ana
narfowing of common
hapaie duct and potentiz
’ cholacysiochoieoochal fighls
Petforation
RHLE, right nepatc auct
Fistula to duodenum or colon = LHD, left hapatdc duct
—HD. common hiepadc duct
ZBOC, commcn kile duct
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Clinical features of cholecystitis
Symptoms

Pain
Right hypochondrium, radiating to back & shoulder.
Onset:

Chronic attack begins gradually 15-30 min. after meal & last for 30-90 min.

Acute attack begin suddenly, or superimposed on chronic cholecystitis.
Duration:

Chronic attack lasts for less than 12 hours.

Acute attack lasts for more than 12 hours.

Precipitated by: Fatty food (chronic), & movement & breathing (acute).

Relieved by: Nothing, except analgesic drugs.

Associated factors: Nausea & vomiting; fever in acute attack.
Flatulent dyspepsia

Feeling of fullness after food associated with belching & heartburn.

Brought on by a large or a fatty meal.
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Signs

General signs (in acute cholecystitis)
Patient is distressed, & lies quietly, breathing shallowly.
Tachycardia: 90-100 beats/min.
Pyrexia: 37.8-38.8 °C, & there may be rigors.

Local signs
Tenderness in RHC (at gallbladder point).
Rigidity in RHC (acute).
Murphy's sign may be positive.

A mass, consisting of inflamed gallbladder with adherent omentum
attached, may be felt (acute).

Boas's sign may be present (hyperesthesia between 9th & 11th ribs
posteriorly on right side).
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Sequelae of acute cholecystitis

Resolution

With certain degree of GB distension, mucosa is lifted away from
sides of stone

Stone slipped back into body, & any mucoid or mucopurulent contents
escape.

Impaction persists leading to pyocele
Perforation of gallbladder

Local abscess

Generalized peritonitis
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Investigations

Blood CP
LFTs
Ultrasound

Show stones (acoustic shadow), pericholecystic fluid, biliary calculi &
dilatation of biliary tree.

OCG

Gallstones can be detected (filling defects).

Cholescintigraphy or HIDA Scan
hepatobiliary iminodiacetic acid

MRCP

CT

Useful for patients in whom U/S is difficult eg, obese or those with
excessive bowel gas.
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Fig. 54.3 Plain radiograph showing radio-opaque stones in the gall
bladder. Radio-opaque stones are rare (10 per cent). Fig. 54.5 Plain radiograph showing a gall bladder filled with limey bile.
Gallstc are also present.




Fig. 54.8 Ultrasound examination. Multiple small gallstones filling part of

the body and infundibulum of a large gall bladder (courtesy of James
Mclvor, FDS, FRCR, London, England).

Fig. 54.9 Ulrasound examination. Single large gallstone casting an
‘acoustic shadow’ (courtesy of James Mclvor, FDS, FRCR, London,
England).
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Fig. 54.6 Nonopaque stones rendered visible by oral cholecystography.

Fig. 54.7 (a) A normal cholecystogram; (b) same gall bladder after a
fatty meal.
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Fig. 54.20 ERC: small, multiple stones in a dilated common bile duct
following cholecystectomy.
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Treatment

Treatment of acute cholecystitis

Conservative treatment followed by
cholecystectomy

Nasogastric aspiration.
Intravenous fluids.
Analgesics.
Antibiotics.

Cholecystectomy may either be performed on the next
available list, or 6 weeks later.

Routine early operation
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Treatment of cholelithiasis & chronic
cholecystitis
Non-surgical treatment
No treatment if asymptomatic or very fralil
Analgesics & low-fat diet (for pain).

Medical dissolution of gallstones

Bile acids, Chenodeoxycholic acid, Ursodeoxycholic acid.

Local dissolution of gallstones
Methyl ter-butyl ether (MTBE).

Lithotripsy



Treatment of cholelithiasis & chronic
cholecystitis
Surgical treatment
Open cholecystectomy
Laparoscopic cholecystectomy
Minicholecystectomy
Cholecystostomy

Percutaneous cholecystolithotomy

22




-

Gallbladder Removal
{Cholecystectomy)

o

2y
‘l\ | Liver

Gallbladder |

| =
Farts .'-|._|I_ .

LS

Surgical
Instruments | /

( '\ o Video Monitor Video Monitor

23



The End!
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