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TYPES OF BILIARY STONES
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Types of Biliary Stones

Biliary stones can be analysed by infra-red spectroscopy
{(Neoptolemos et al., 1986). There are 2 major Types,

cholesterol and pigment stones (black and brown) (table 1)}.

Biliary stones are compesed mainly of cholesterol
{11-58%) (Sherlock, 1989). Other constituents inciude
calcium salts of bilirubin and trace amount of fatiy acids,
phosphoiipids, biie acids and glycoproteins. Crystallography
confirms that the cholesterol is in monochydrate and andydrous
forms and is the major constituent, with calcium carbenate
and phosphate, palmitate and amorphous material also

identified {(3utor and Wooley, 1871},
The nature of the nucleus of the stone is

uncertain—-pigment, glycoprotein and amorphous material have

all been suggested (Sheriock., 198589).
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Table 1: Classification of Biliary Stones (Sherlock, 1589).

e Cholestarsl Pigrent
Black Brown
location Gallbladder, ducts  Gallbladder. ducts Ducts
Major Cholestarol Bilirubin, calcium  Calciug
constituent » 3alts
Consistency Crvstalline with Hard Sorft,
mucleus Iriable
% Radiocpaque %% 5C% 0%
Associations
al Infections Rars Rare Usuz
bl Other diseases Biliary fistula Haemolysis Chronic
Iieal resecticn Cirrhesis partial
Liver diseases biliary

ohstrucrtic

The distinction between cholestercl and cigment biliarv stones can be
made easily by inspection of a stons and by chemical analysis. It alsc has
the merits of distinguishing those stones which should respond to medical

dissolution therapy (cholestercl gallstones) and those that will not.
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The cholesterol gallstones are light brown, smooth or

faceted. single or multiple. and on c¢ress secrion show a

aminated and/or

o

crystalline appearance. The pigment Sicnes

are smaller black or brwon in colour, more numerocus,

irregular in shape and amerchous or Crystalliine on cross

section (Bouchier, 1%238:;.

. " .. .
A cholesterol sicne may be Cdiagnosed when the stones are

small and float on cholecystography (3ouchisr, 1688). or

ultrasonography demonsirates floating

shadowing without internal echoes (Good et al., 1979} .
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Pathogenesig of Biliary Stones
2) Pathogenesis ¢f cholestercl stones:

Three major factors determine the formation of
cholesterol gallstones (Fig. 1), these are altered hepatic
bile which becomes supersaturated with cholestercl.
nucleation of cholestercol monohydrate crystals and the

function of the gallbladder (Sheriock. 198%5).

NIDLS
Calcium bilirubinate

Biliarv protein

CHOLESTEROL . Ny SUPERSATURATED]|
NUCLEATING | ! BILE
FACTORS N Age :
infection £y 7 AL Sex :
‘ e i i
vrmc:';:rotem \f“ Fo XL Genetics
:B;‘:\;:me" }/ ' tf/ Obesity
7 Others ,"/ i I\. Drugs
: LN i
. hae TSN Det
CALLBLADDER CONTRACTION & .~ Liverdisease

INTERRUPTION ENTEROHEPATIC
IRCULATION
Biliary fistula

Heal resection
Cholestyramine

=

Fig. 1. PFators responsible for cholesterol gallstone

formation {Sherlock, 1889;.
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Bile 1s B85-55% water. Cholesterol is insoluble in water
and must be maintained in solutien. This may be by the
formation of micelles that have a hydrophilic external
surface and a hydrophobic internal! surface. Cholesterol is
incorporated into the hydrophobic intericr.Phospholipids are
inserted 1intc the walls of the micelles so that they are
enlarged: these mixed micellies are thus able to hold more
cholesteroi ({Carey and Small., 1978). This micellar theory is
not as simple as eoriginally thought and the distinction
between llithogenic bile, which is outside the micellar liguid
zone and 1is supersaturated with cholesterol, and non
lithogenic bile which 1is unsaturated, is not clear cut. In
particular supersaturated bile is frequently found in healthy

individuals during fasting (Holzbach et al., 1973).

iary cholesterol may be also

-

It seems that bi
solubilized by wvesicles. These have been shown by
ultracentrifugation and electron microscopy in Iresh
supersaturated and unsaturated bile (Uiioa et al., 1987;. The
cholestercl! is carried in bile in stable vesicular form in
asscciation with phosphelipids but not bile acids. This
biliary non—micelle complex has a major cholestercol transport

function especially at low bile acid concentrations
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