a5 il yal
¢ GS afflict 10% to 20% of adult populations in northern
hemisphere Western countries.

3l e B g addic el RSV e Al YoV e il Al

Adult prevalence rates are higher in Latin American countries
(20% to 40%) & are low in Asian countries (3% to 4%).

So it is low in asia , moderate in west, very high in latin
American

¢ GS are of 2 main types:

In the West,
about 80% 20%
are cholesterol GS, are pigment GS
containing crystalline composed mainly of
cholesterol bilirubin & calcium salts

monohydrate




Pathogenesis & Risk Factors

** Bile is the only pathway for elimination of excess
cholesterol (Ch) from the body, either as free Ch or as bile
salts.

** Ch is water insoluble & is rendered water soluble by
aggregation with + bile salts + lecithins secreted into bile.

bile salts and J! = ealail Ala 3 sdy b Lsalll B ye J g yind &)
lecithin

** When Ch concentrations exceed the solubilizing capacity of
bile (supersaturation), Ch can no longer remain dispersed &
nucleates into solid Ch monohydrate crystals.

JS iy 2msall s il 5800 A9 iy 8 s 25 a g gind 580 S 13
¢\ supersaturation glLud¥) (358 L 4ilies alde [y (pax bile  J)
solid Ch JS& Ao sy o sy 431 (S L J 5 yiad <1 AJA)

gall bladder J' & monohydrate crystals.

** @GS formation involves 4 simultaneously occurring conditions:
BB UPPEN PP FUINER TRPRENKEN PRt PRgt Bt | Phirg| RUENRGE | ENy )
— Supersaturation of the bile with Ch

a3 8 Al yal Juas bile JI

— Nucleation sites establishment by microprecipitates of
calcium salts

ranll (585 Ao g sind 5 s g i gun il ) sl il gy
— Stasis = Hypomobility of the GB which promotes nucleation
GJM j‘oJ\)Aj\d\uaSSJJ\ASPZ\jS



— Mucus hypersecretion to trap the crystals, enhancing their
aggregation into stones.

Risk Factors for GS

Cholesterol GS Pigment GS
1)Demography Northern Europeans, | Asian more than Western
North & South
Americans
2) others *{Advancing age, , *chronic hemolytic syndromes, biliary
Female gender} infection,
el i) a8 Le JS *GIT disorders: ileal disease (e.g., Crohn
=l (585 Jlaia) disease), ileal resection or bypass
S8IE ) ally 4 yuay b oS s jlium JV 4y
*Female sex reabsorption of bile salts
hormones *cystic fibrosis with pancreatic
*Oral contraceptives | insufficiency.
*Pregnancy
*Obesity
*Rapid weight
reduction
*GB stasis
*inborn disorders of
bile acid metabolism,
Hyperlipidemia
syndromes
However, 80% of individuals with GS have no identifying risk factors other than age &
Sex.
age + gender Jale Laxl 13) 43} Aadlall Jiai 4leilly (e sill Ay WSS L5 ) shaal) Jalse S ae
3 geandl sl g Ledl (9S50 Le YA (e Anally A

** Comment on some factors:
e Age & gender
*The prevalence of GS T throughout life.
S 3)) yall 3y pan yuaradl JWisI M or F g\jufuj\e:és@

*The prevalence in white women _is about twice(double ) as
high as in men.



aadic 2 females @liga 3 ) yall 3 s saic Ja ) JS e Any
e Ethnic & geographic.

*Ch GS prevalence approaches 75% in Native American
populations

seall 25l L L cplea¥1 S el (S 8 las e i all Gagan ) Ll

* GS are more prevalent in the West & uncommon in
developing societies.

GS s 48) yra l8 g y3 Lie ailiaa 124 g
e Heredity,

*family history alone imparts T risk associated with impaired
bile salt synthesis & secretion.

e Environment.

*astrogenic influences, like oral contraceptives & pregnancy T
hepatic Ch uptake & synthesis, leading to excess biliary
secretion of Ch.

*Obesity, rapid weight loss, & treatment with the
hypocholesterolemic agent clofibrate are also strongly

associated with T biliary Ch secretion.
Ch it b 4 5o Jlaxial
3 0 4d) AlSEa Gy aol 5 Uad e aasioy IS all sla ggent clofibrate
GS formation & w25z JWbs bile (x p=lAdll

eAcquired disorders.

&b bile J) allad 203y 55 8 e =l80 gal bladder 4d) <o jady Ul
small intestine for emulsification of fats ! laxic



**Any condition in which GB motility is reduced predisposes
to GS, such as pregnancy, rapid weight loss, & spinal cord
injury.
L= contraction s 4 suS (5SS gall bladder 43} a8 Al ) <l
bi agde bghaa L9 YWD sla 6 o) b GS J o5 cama

**However, in most cases, GB hypomotility is present without
obvious cause.

G55t Aplls b L3Y1 ga (aslal



Morphology of GS
£9 5 yall s JISEI A Lo

Cholesterol GS

¢ Pigment GS

¢ arise only in the GB & consist of 50% to
100% cholesterol.
4S5 gall bladder & Ch GS ¢S as dll lSa
Voo doy el siilgdch J

may arise anywhere in the biliary tree (GB or bile ducts)

gl <35 Y g gall bladder < (s O5855 &ils dhaa

¢ Pure cholesterol GS are pale yellow
increasing proportions of calcium carbonate

. bhosphates, & bilirubin impart gray-white
to black discoloration .
b 50 30l a5 1305 (51 Rl el jhm ) oS5
gray-white to black ) W&o Js~
discoloration .

& Pigment GS contain

1- calcium salts of unconjugated bilirubin

2- mucin glycoproteins
3-cholesterol
are either black or brown

e Black pigment GS

e Brown GS

¢ They are ovoid & firm; they can occur
singly or multiple with faceted surfaces
resulting from opposition to one another.
multiple <ulS 13 & gan S5 Y gl Baa g (S5 08
mMulti osasWaie yuad L0l B a5 juad
A ae B2a 5 QS5 42l faceted
Badaia (oS0 lan Ala g | yali g Bas g (<SS Bale

¢ Most (80% ) cholesterol GS are
radiolucent, although as many as 20% may
have sufficient calcium carbonate to
render them radiopaque.

058 pure Ch stones J) 4ale 4l cileatial 13
L4l daaly e Jay radiolucent 4xiYL Adles
minerals e

gall bladder J dye (e 43l €0 juai US ol lWlud
s §1a ala a3l Jiud ¢ la stones 4 b ISl
G US J3 ualall @l gl g o sl (a8 saanl)
Jeu) (anl (ad it mual leaii oy CT scan Dalh
Gl (0 S

calcium zlall 2 gy SV e dall Yo
daal 5 Lalis carbonate

are found in sterile GB
bile, small & present in
large number& crumble
easily.
bile & 835 g0 S el gudll
infection (e (5 pins
el 83 g 505 B e ()5S
Bas g il haa Wl 35S
SEELE
8aa 5 131 Ja crumble easily

*are found in infected
intrahepatic or extrahepatic
ducts
infection _ba 13 3352 sa ()9S
L) 7 A 5 JA1 49l ial) @l gialy
*tend to be single or few in
number
Jal8 Lasae ol Basg
*are soft with a greasy,
soaplike consistency that results
from the presence of retained
fatty acid salts released by the
action of bacterial
phospholipases on biliary
lecithins.
Osiball 5 el 85 00 LedSS () S
retained fatty (» 4aeS 3ga g Aagis
acid salts

**Because of calcium
carbonates &
phosphates, 50% to 75%
of black GS are
radiopaque.

**Brown GS, which contain

calcium soaps, are radiolucent.
doaltie V1 &SV Winy ) oSa Y g 4dli




o4l s ) Bamia domes ) s JS& e )5S as zlaudiBosselated

( Bijﬂ

YUV 5y pa Lo (i sl

leeu! Alens gall bladder J) Jadis (3l WS

Gl 738 o) jaall LSl ) jall 28 50 Open cholecystectomy
DUaially Apall Vov 4l Aleal) (g gt paalall CB Gl g ) glall da
4280 ladlly Gl 4yl s sud Laparoscopic cholecystectomy
i 5 can be manipulated z_&liy ) bUll JAXiy co2

colon, ovary 4 Juii aah ala s complete excision of gall bladder
oJ';\ sz\

J8 complication J) s Gl (s yalle 5 il sla

bilirubin 4ss® 3 9u¥) g Ch At jaa¥) sl las dage Y1211 5 ) ua
Yv- 11 5 ) g

This is gall bladder ,,,,, its morphology and mucosa normal but
the lumen contain 12 black stones

L@-\AAAUDJJ&SADP}L@J‘U)SJ&-\\}AAML)AB)AJSSMJE”M@M\LQJ
multi faceted

StV sl (sl

Q: What are the effects & complications of GS in each of the
following? Intra-hepatic bile ducts? Common hepatic duct? Gall
bladder? Cystic duct? Common bile duct? Ampulla of Vator?
Small intestine? Large intestine? Peritoneal cavity?

gall bladder < 3amie an dsa g aa (e jall 3 ) el Qlgdll 0,0 3 ) gua
gall bladder s common bile duct s 2SU el mhadll b o sy



chronic inflammation & Jbw 4¥ thickened wall + Contracted
pigmented GS black + brown (& _ssill mixed GS st 4d) aga
4aS o Jalie g bilirubin + ca salts + Ch saliall S Jdo o giadyg
radiopaque (9SS Bale 3392 gall a ganlS

sl sdall Balall st sy jiial Lgisl g drs 5ia (585 CBD )

slall Gua g palaill ) go) Cali i (3uad Stricture

i 29¢ The lumen of the distal 1cm of CBD (right) is narrowed,
ampulla J) Wle see Lldy CBD s <l &l gand) g8 (pa Bang 99
G @z A G ¢ oA oy duodenum (A5 calk of vater
S &l A 53 healing and fibrosis _t<a (¥ lower end of CBD
Jotan 4868 3 g2 gal) acddl) g obstructive jaundice (wix Jua stricture
daga B guall s dilated e 4 juay 38 contents o

Ly L5 gall e Asadle

1- pigmented 2- multiple

S 5ol Y g Lghal  gali B8 ga A AN B gda (980 La B guan JS oY
(e AS) oS Lald gall bladder o ud Jlae Us (9 4 gl 3 S JSd
@ﬁ&hﬁa‘\e\g\ L) Jmad €0 Lal duilic okl Baa g 3 guan
multifaceted
Ofalal) ¢pda (e (Ch gl g bilirubin (galddl) 3asaia cilida ¢pa ) o<
LSa a 51 (398 Uil s> Q: what are the constituents of these stones?
mixed (¢



Clinically,

**70% to 80% of persons with GS remain asymptomatic
throughout life, the remainder becomes symptomatic at the
rate of 1% to 3% per year.
e sl Y gadd Ay J Ve GS asdie 4l (paSlie g add Vee L 1
Wl s postmortem examination 3l sl axy LealiSs Ll LS agfla B ¢ &
US s 4=l Jac 13 accidentally dsase ) s Leale  ing
ABDOMEN J!
o ol e agdle ekl ) Gl siandl vy e sy = H Al V0 J Y
Lisins el ¥ J ) Ay i Ban 55 je yedai e

— The symptoms are striking:

*sever pain, either constant or "colicky" (spasmodic) from an
obstructed GB or when small GS move down-stream & lodge
in the biliary tree (in CBD ).

neck or < & (19 obstruction in gall bladder (s z&i (al s
biliary tree (in CBD ) ! w5 Ju ) cystic duct

right upper hypocardium & <l JS& e Wl 9 p g ol Al ) ga
RUQ & 5| sa aia o sam colicky (ore Cilaiadd J5 e (58 Wl

Complications,
*depending on the site of the GS include

lodge <& sstone J) 1) (s OSall Ao aaial



GB Acute/ chronic cholecystitis >>>> may lead to
perforation, fistulae

Empyema

inflammation of the biliary tree (Cholangitis) , &
obstructive jaundice, or pancreatitis if there is reflux of
bile from the biliary duct into pancreatic duct .

** The larger the calculi, the less likely they are to enter the
cystic or common ducts to produce obstruction; occasionally a
large stone may erode directly into an adjacent small bowel
loop, causing intestinal obstruction (“Gallstone ileus").

C lSa BaclB 35~ 53 ) gasdl = 530S b geanl) 93 S B jlaadl CilS 1

¢ Lgiasi AKE 55 (Sl obstruction s 7 e 33le GB

If there is chronic cholecystitis + stones this will result in chronic
inflammation or adhesion GB and duodenum >>>

) AT @)Hh)s;icj stones d‘a@—%&‘e‘ém Ha

GB and (» W 4x18 235 erosion at the site of adhesion

5_»S sla a1l cholecystoduodenal fistula Y duodenum
small intestine « JJ%s duo A DAyt 7 53 5l 6 pasll sla
iliosecal valve 4l ol o Sa dia i o) A €57 (e yia
gy yhll sle obstruction J) GS J) s 13 5 obstruction s~
solad) o8 138 5 s 53U a5 Gallstone ileus e

Aaws) lali=s jleus
MoV s JLE paralytic ileus 4ewl (I e
S yat Lo 43y AL 5 Sl ) geaal) Ca JSLEAD ALl




** It is the very small stones, or "gravel," that are more
dangerous!

$¢ il <3 phad gla s Ja i Gravel
complication (e JaSi Ly Sla

**Cholecystitis:

* GB inflammation may be (1) acute, (2) chronic, or (3) acute
superimposed on chronic, & almost always occurs in
association with GS.

onay S sas juana )Y Y% ) e e 4l Ali=e e almost always
acaculus s L ey Saiz ) 23l Le 43Y Cholecystitisled
cholecystitis

*In US, cholecystitis is one of the most common indications for
abdominal surgery.

5355 ) | L) ) €1 atals gt 1S s el jiaall Gl il
differential J) <2 a3¥ 5 aee common (5 )y ol Al jal
4l diagnosis

*Its epidemiologic distribution closely parallels that of GS.

Sl 8 O pan A S INF J ) 30 GS J) ddle 3 ) s



Morphology

» In acute cholecystitis:

»in chronic
cholecystitis

* the GB is usually enlarged (X 2 to 3 times)
* tense (because the fluid inside it consist of pus , secretions
, exudate )
* bright red (due to congestion )or blotchy, violaceous to
green black due to subserosal hemorrhages ( we can see
it by exploration by laparoscopy or open open surgery )
* The GB serosal covering is frequently covered by
fibrinous exudate &, in severe cases, by pus.
~ muscular wall & subm & mucosa < I 7 inflammation J
Asally b e yuay 7 )5 SErosa
* In 90% of cases GS are present, often obstructing the
neck of the GB or the cystic duct.
v leandi s GB sl geute cholecystitis ¢ Al Vv v caadl 13
stneck @b 99 835a 50 (nybsanstones L oS 7 Al
GB and CBD ¢ &0 L Cystic duct
*The GB lumen is filled with cloudy or turbid bile, that may
contain fibrin, blood, & pus.
§ diad QL sinall 55 GB Jl sl Jixg
Se Turbid
*When the contained exudate is virtually pure pus, the
condition is called empyema or acute suppurative of the GB
(F1.7).
leanss zalls i DISTENDED 5 (bl GB i sl (1S ]
organ « zall aead ale JU laliae sla s empyema
*the inflammatory reactions are non-specific & consist of
congestion (dilation of BV ) edema (seepage of fluid to IC
spaces ) , WBC infiltration ( neutrophils in acute stage ,,,,,
then after 2-3 days monocyte come ) , frank abscess
formation (localized collection of pus ,,,,, the pus is dead and
live neutrophil + necrotic tissue + fibrin + bacteria ), or
gangrenous necrosis (if the blood supply to it compressed
leading to necrosis) .

*are extremely
variable &
sometimes minimal
2 s e jallsal)
Bl ) a5
0S8 GB J
3 Juo sl e lan Ay
< fibrosis <l <,
& g2 wall
Pallor or whitish
serosa covered by
fibrosis

* The GB may be
contracted, of
normal size, or
enlarged.

== Contracted

3 ya

*The submucosa &
subserosa are
often thickened
from fibrosis, with
lymphocytic cell
infiltration




Acute Chronic
*The mere
presence of
*In mild **|n more severe cases stones within the
*cases GB, even in the
the GB wallis | *the GB is transformed into a green-black necrotic organ with absence of acute
thickened, multiple abscesses, called gangrenous cholecystitis H, inflammation, is
edemato.us, & NERNCTINER often taken as
hyperemic. 0GB ) N | | sufficient
s § 5 R gles Lens blood supply. Il e S e SN | 4 i ation for

hemorrhagic necrosis Jba (= necrotic ldle Jlaall Gle 3 guse juiadl
It will be followed by multiple abscess

L s)) Jladil liable to rapture _sa: z_ thin, friable e laadl 4V
(e i ) il ) pending JUstih (- perforated DU s appendix <« Jba
GB J _laail

It is more dangerous than perforation of acute suppurative or
gangrenous appendicitis

@255 peritoneal cavity « J)is 5 75 Ll ) GB J) Gl sise 43Y 997 (il
Ay A Gaem G Slels 1 e JiE) generalized peritonitis

it present with acute abdomen you have to open and interfere as
early as possible to prevent this serios complication

$9¢ gangrenousir si b

coagulative necrosis of the tissue with superimposed bacterial
infection

the diagnosis
By I g 3 s
48 o s GB
e e aldle
LalS aa yriay alall
Chronic

b cholecystitis
>R 8 e gyl
painin ¢ S
Upper abdomen
radiating to the
back

S A dmas
iaall 3 gall




Acute Calculous Cholecystitis
A\;a_ﬂ.@_d\ (_,_‘J\ QJ\}EJ\JAM@B}AAJAJ 13

» def. : Acute inflammation of a GB that contains stones is
termed acute calculous cholecystitis & is caused by obstruction

of the GB neck or cystic duct.

*It is the most common major complication of gallstones & the
most common reason for emergency cholecystectomy TO SAVE
LIFE OF THE PATIENT .

GS « &) yhal da GB neck or cystic duct— infection s 5 4
A0 Ua 5 3ala B s GB A Y Lo sl L) SIS s 5 Al (gled (g5 4

\EfYJM\J\uwwMgJPJMMMACMdP\L)LAML

conservative or surgical treatment (pam LA g (5 A1 L Hlai sla

P Presentation

*may be sudden as an acute surgical emergency, or may be
mild.

*Inflammation of the GB wall in the setting of obstruction to
bile outflow with consequent acute calculous cholecystitis
results initially from chemical irritation.

e 4 ¥°chemical irritation Y s bacterial infection s Ja

(1) The action of phospholipases derived from the mucosa
hydrolyzes biliary lecithin to lysolecithin, which is toxic to the
mucosa.




Jaidy =) L phospholipase @& GB <=t mucosa J!
Jlaa g yede G585 lyso 4wul (e 138 5 lysolecithin A lecithind s>2 5
mucosa J abuss

The normally protective glycoprotein mucous layer is disrupted,
exposing the mucosal epithelium to the direct detergent action
of bile salts.
s Dlsndled JLagbile (ol dhsy Lmucin J) Waadl & jan
bile salts g Je 3snun Sixy detergent ) 8dlu (ia jafs
(2) Distention & T intraluminal pressure may also compromise
blood flow to the mucosa.
LSl B s L La () 2ad

**Initially ,these events occur in the absence of bacterial
infection; only later may bacterial contamination develop.

intestine (= LSS sl (Sas geute inflammation J) ray b 2xy
G lag o my L A) e e pall LSl a5l CBD Gasb o

il LSa b JS 3] LAl gpdall 4y 50 L aSHll G 5 131 &5 chemical
181 axd ol o) 998 pemn DL juay (Sae Ja ila B pean Gy prean gl

(S

Acute Non-Calculous (Acalculous) Cholecystitis

3kl 5 ki e dmia il

**Between 5% & 12% of GB removed for acute cholecystitis

contain no GS.

43l Laa g gcute cholecystitis e WULE LGB (e 4alb VY J 0 Jay
[ZTO-EN Lﬁﬂ L



**Most of these cases occur in seriously ill patients:
¢ Ll Jie lax 5 phd Gl el Stal dliaall Gulill Wle juais 1Al gla
(1) the postoperative state after major, nonbiliary surgery
laparotomy < Ghab (S dolee Cy 5
(2) severe trauma (eg RTA)
(3) severe burns
(4) sepsis.
2y ) 3 g g ) i
**Events thought to contribute to it include:
Gt LS b5 jalaall VAl (i sall sla ) a5 i Jalsall a5
1-dehydration
cilaal)
2- GB stasis
contraction J! e GB J) 338 axc
3- sludging
bile J JS,i8ab)
4-vascular compromise
dalle Sy GB ) pall 25,5 4l8

5- ultimately, bacterial contamination.



