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Bile	excreting	duct

Type	of	organ	This	article	uses	anatomical	terminology.	Bile	ductDigestive	system	diagram	showing	the	bile	ductERCP	image	showing	the	biliary	tree	and	the	main	pancreatic	duct.DetailsIdentifiersLatinductus	biliarisMeSHD001652TA98A05.8.02.013	A05.8.01.062	A05.8.01.065TA23103FMA9706Anatomical	terminology[edit	on	Wikidata]	1.	Bile
ducts:	2.	Intrahepatic	bile	ducts,	3.	Left	and	right	hepatic	ducts,	4.	Common	hepatic	duct,	5.	Cystic	duct,	6.	Common	bile	duct,	7.	Ampulla	of	Vater,	8.	Major	duodenal	papilla	9.	Gallbladder,	10–11.	Right	and	left	lobes	of	liver.	12.	Spleen.	13.	Esophagus.	14.	Stomach.	15.	Pancreas:	16.	Accessory	pancreatic	duct,	17.	Pancreatic	duct.	18.	Small	intestine:
19.	Duodenum,	20.	Jejunum	21–22.	Right	and	left	kidneys.	The	front	border	of	the	liver	has	been	lifted	up	(brown	arrow).[1]	A	bile	duct	is	any	of	a	number	of	long	tube-like	structures	that	carry	bile,	and	is	present	in	most	vertebrates.	Bile,	required	for	the	digestion	of	food,	is	secreted	by	the	liver	into	passages	that	carry	bile	toward	the	hepatic	duct,
which	joins	with	the	cystic	duct	(carrying	bile	to	and	from	the	gallbladder)	to	form	the	common	bile	duct,	which	opens	into	the	intestine.	Structure	The	top	half	of	the	common	bile	duct	is	associated	with	the	liver,	while	the	bottom	half	of	the	common	bile	duct	is	associated	with	the	pancreas,	through	which	it	passes	on	its	way	to	the	intestine.	It	opens
into	the	part	of	the	intestine	called	the	duodenum	via	the	ampulla	of	Vater.	Segments	The	biliary	tree	(see	below)	is	the	whole	network	of	various	sized	ducts	branching	through	the	liver.	The	path	is	as	follows:	Bile	canaliculi	→	Canals	of	Hering	→	interlobular	bile	ducts	→	intrahepatic	bile	ducts	→	left	and	right	hepatic	ducts	merge	to	form	→	common
hepatic	duct	exits	liver	and	joins	→	cystic	duct	(from	gall	bladder)	forming	→	common	bile	duct	→	joins	with	pancreatic	duct	→	forming	ampulla	of	Vater	→	enters	duodenum.	Nerve	supply	Inflation	of	a	balloon	in	the	bile	duct	causes,	through	the	vagus	nerve,	activation	of	the	brain	stem	and	the	insular	cortex,	prefrontal	cortex,	and	somatosensory
cortex.[2]	Clinical	significance	Blockage	Blockage	or	obstruction	of	the	bile	duct	by	gallstones,	scarring	from	injury,	or	cancer	prevents	the	bile	from	being	transported	to	the	intestine	and	the	active	ingredient	in	the	bile	(bilirubin)	instead	accumulates	in	the	blood.	This	condition	results	in	jaundice,	where	the	skin	and	eyes	become	yellow	from	the
bilirubin	in	the	blood.	This	condition	also	causes	severe	itchiness	from	the	bilirubin	deposited	in	the	tissues.	In	certain	types	of	jaundice,	the	urine	will	be	noticeably	darker,	and	the	stools	will	be	much	paler	than	usual.	This	is	caused	by	the	bilirubin	all	going	to	the	bloodstream	and	being	filtered	into	the	urine	by	the	kidneys,	instead	of	some	being	lost
in	the	stools	through	the	ampulla	of	Vater.	Jaundice	Jaundice	is	commonly	caused	by	conditions	such	as	pancreatic	cancer,	which	causes	blockage	of	the	bile	duct	passing	through	the	cancerous	portion	of	the	pancreas;	cholangiocarcinoma,	cancer	of	the	bile	ducts;	blockage	by	a	stone	in	patients	with	gallstones;	and	from	scarring	after	injury	to	the
bile	duct	during	gallbladder	removal.	Drainage	Biliary	drainage	is	performed	with	a	tube	or	catheter	(called	a	biliary	drain,	biliary	stent	or	biliary	catheter)	by	a	surgeon	or,	commonly,	an	interventional	radiologist.[3]	It	can	be	used	to	relieve	a	blockage	in	the	bile	duct,	either	permanently	or	as	a	temporary	solution	before	definite	treatment	such	as
surgery.	The	drain	can	be	placed	percutaneously	through	the	liver,	with	the	procedure	then	being	called	percutaneous	transhepatic	biliary	drainage	(PTBD).[4]	This	can	additionally	be	performed	as	part	of	a	percutaneous	transhepatic	cholangiography,	then	a	form	of	interventional	radiology.	A	biliary	drain	can	also	be	used	to	take	bile	samples	for
diagnostic	workup	or	disease	monitoring,	as	well	as	providing	a	route	of	administration	for	medical	substances.	Stylised	diagram	of	choledochojejunostomy	indicating	anastomoses	A	surgically	created	passage	between	the	common	bile	duct	and	the	jejunum	in	a	procedure	called	a	choledochojejunostomy,	can	be	carried	out	to	relieve	the	symptoms	of
biliary	obstruction.	In	infants	with	biliary	atresia,	hepatoportoenterostomy	is	an	alternative	method	of	providing	bile	drainage.	Cholangiocarcinoma	Main	article:	Cholangiocarcinoma	Cholangiocarcinoma	or	bile	duct	cancer	is	a	form	of	cancer	that	is	composed	of	mutated	epithelial	cells	(or	cells	showing	characteristics	of	epithelial	differentiation)	that
originate	in	the	bile	ducts.	Cholangiocarcinoma	is	considered	to	be	an	incurable	and	rapidly	lethal	cancer	unless	both	the	primary	tumor	and	any	metastases	can	be	fully	removed	by	surgery.	No	potentially	curative	treatment	exists	except	surgery,	but	most	people	have	advanced	stage	disease	at	presentation	and	are	inoperable	at	the	time	of
diagnosis.	Injury	In	cholecystectomy	there	is	a	slight	risk	(0.3–0.5%)	of	injury	of	the	bile	ducts,	most	commonly	of	the	common	bile	duct.[5]	This	complication	can	range	from	mild	forms,	which	are	easy	to	address	during	the	operation,	to	more	severe	forms.[5]	If	not	addressed	such	injury	can	be	debilitating	and	lead	to	considerable	morbidity.[5]	Such
injury	can	be	prevented	by	routinely	using	X-ray	investigation	of	the	bile	ducts	(intraoperative	cholangiography	(IOC)).[5]	Additional	images	3D	Printed	biliary	system.	Section	across	portal	canal	of	pig.	×250.	An	intraoperative	cholangiogram,	which	is	an	X-Ray	of	the	bile	ducts	during	a	laprascopic	cholecystectomy.	Bile	duct.Deep	dissection.Anterior
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liver	produces	0.25-1L	of	bile	per	day.	In	this	article,	we	shall	consider	the	many	different	components	of	bile,	and	how	these	are	produced	in	the	liver.	Constituents	of	Bile	Bile	is	made	up	of	bile	acids,	cholesterol,	phospholipids,	bile	pigments	(such	as	bilirubin	and	biliverdin),	electrolytes	and	water.	These	are	split	into	two	main	groups,	known	as	the
bile	acid-dependent	and	bile	acid-independent	components:	The	bile	acid-dependent	component	is	produced	by	hepatocytes.	The	hepatocytes	secrete	bile	acids,	bile	pigments	and	cholesterol	into	canaliculi,	which	are	small	channels	that	transport	the	bile	acid	dependent	portion	towards	the	bile	ducts.	The	bile	acid-independent	component	is	made	by
the	ductal	cells	that	line	the	bile	ducts.	These	cells	secrete	an	alkaline	solution	–	similar	to	the	fluid	made	by	pancreatic	duct	cells.	The	hormone	secretin	stimulates	this	secretion.	Both	the	dependent	and	independent	components	of	bile	enter	the	intrahepatic	bile	ducts	which	drain	into	the	biliary	tree,	a	series	of	ducts	which	transport	bile	from	the
liver	to	the	gallbladder	and	duodenum.	Bile	is	continuously	produced,	but	we	only	need	it	during	and	after	meals.	Therefore	the	gallbladder	concentrates	and	stores	bile,	by	removing	the	water	and	ions.	After	eating,	the	hormone	cholecystokinin	is	released	from	the	duodenum.	This	stimulates	gallbladder	contraction	and	relaxes	the	sphincter	of	Oddi,
thus	allowing	bile	to	flow	into	the	duodenum.	[caption	id="attachment_14731"	align="aligncenter"	width="375"]	Fig	1	-	Diagram	to	show	the	position	of	the	bile	duct[/caption]	Bile	Acids	and	Bile	Salts	There	are	2	primary	bile	acids:	Cholic	acid	Chenodeoxycholic	acid	When	these	bile	acids	are	conjugated	with	the	amino	acids	glycine	and	taurine,	they
form	bile	salts.	Bile	salts	are	more	soluble	than	bile	acids	and	act	as	detergents	to	emulsify	lipids.	Bile	salts	are	amphipathic	which	means	they	have	a	hydrophobic	end	which	is	lipid-soluble	and	a	hydrophilic	end	which	is	water-soluble.	This	structure	allows	bile	salts	to	emulsify	fats	into	smaller	droplets,	increasing	the	surface	area	for	lipids	to	be
broken	down	by	duodenal	lipases.	The	bile	acids	coat	the	products	of	lipid	breakdown	as	well	as	cholesterol	and	phospholipids	to	form	spherical	structures	known	as	micelles.	Micelles	play	an	important	role	in	the	digestion	of	fats	and	transport	their	contents	to	the	intestinal	epithelium	where	they	can	be	absorbed.	However,	the	bile	acids	don’t	enter
the	gut	epithelial	cells	with	the	lipids,	rather	they	recirculate	back	to	the	liver,	via	the	enterohepatic	circulation.	Bile	Pigments	Bile	also	contains	bile	pigments	which	are	excretory	products	of	the	liver	and	include	biliverdin	and	bilirubin.	Bilirubin	is	a	breakdown	product	of	haemoglobin	and	is	conjugated	in	the	liver	and	secreted	into	bile.	Bile
pigments	are	normally	excreted	in	the	faeces	and	make	the	faeces	appear	brown.	Problems	in	the	liver	or	biliary	tree	often	result	in	the	accumulation	of	bilirubin	in	the	blood,	which	manifests	as	jaundice.	Enterohepatic	Circulation	of	Bile	Acids	Bile	passes	out	of	the	liver	through	the	bile	ducts	and	is	concentrated	and	stored	in	the	gallbladder.	During
and	after	a	meal,	bile	is	excreted	from	the	gall	bladder	by	contraction	and	passes	into	the	duodenum	through	the	common	bile	duct.	Most	of	the	bile	acids	are	reabsorbed	in	the	terminal	ileum	and	returned	to	the	liver	via	the	hepatic	portal	vein.	The	liver	then	extracts	the	bile	salts.	The	enterohepatic	circulation	allows	the	liver	to	recycle	and	preserve
a	pool	of	bile	acids.	[start-clinical]	Clinical	Relevance	Gallstones	Gallstones	are	small	lumps	of	solid	material	that	form	in	the	gall	bladder.	Abnormal	concentrations	of	bile	acids	can	increase	the	risk	of	precipitation	of	bile	out	of	solution	to	form	stones.	They	can	be	made	up	entirely	of	cholesterol,	bile	pigments	or	a	mixture	of	the	two.	Risk	factors	for
gallstone	formation	include	being	female,	obesity,	age	>40,	and	poor	diet.	Gallstones	are	often	asymptomatic	but	can	cause	painful	biliary	colic	if	they	move	to	occlude	the	neck	of	the	gall	bladder	or	the	biliary	tree.	Biliary	colic	is	intermittent	pain	in	the	right	upper	quadrant,	typically	precipitated	by	the	consumption	of	a	fatty	meal	and	subsequent
contractions	of	the	gallbladder.	This	can	lead	to	further	complications	such	as	cholecystitis	(inflammation	of	the	gallbladder)	or	ascending	cholangitis	(inflammation	of	the	bile	ducts).	Associated	symptoms	include	nausea/vomiting,	abdominal	pain,	jaundice	and	fever.	[caption	id="attachment_14732"	align="aligncenter"	width="600"]	Fig	2	-	Diagram
demonstrating	a	gallstone	blocking	the	bile	duct[/caption]	Jaundice	Jaundice	is	the	yellowish	pigmentation	of	the	skin	and	eyes	due	to	excessive	bilirubin	levels	in	the	blood.	There	are	many	different	causes	for	jaundice,	and	these	can	be	split	into	three	categories:	Pre-hepatic	jaundice:	This	is	where	excessive	haemolysis	takes	place	and	the	liver	is
unable	to	conjugate	all	the	excess	bilirubin,	leading	to	high	levels	of	unconjugated	bilirubin.	Causes	of	this	include	inherited	red	cell	defects	(e.g.	sickle	cell),	congenital	hyperbilirubinaemias	(gilberts	syndrome),	or	acquired	autoimmune	diseases/infections.	Hepatic	jaundice:	This	is	where	reduced	hepatocyte	function	means	that	bile	is	not	conjugated
efficiently.	A	mix	of	conjugated	and	unconjugated	bilirubin	will	be	present	in	the	blood.	Causes	include	hepatic	inflammation	(e.g.	hepatitis),	liver	cirrhosis	and	hepatic	tumours.	Post-hepatic/obstructive	jaundice:	This	is	where	the	drainage	of	bile	is	obstructed,	causing	conjugated	bilirubin	to	back	up	into	the	liver	and	overflow	back	into	the	blood.
Causes	include	gallstones,	hepatitis,	strictures,	tumours	and	pancreatitis.	Steatorrhoea	Steatorrhoea	is	another	symptom	that	can	indicate	dysfunctional	bile	production.	If	bile	acids/salts	or	pancreatic	lipases	are	not	secreted	in	adequate	amounts,	less	fat	emulsification	and	absorption	occurs	which	causes	fat	to	appear	in	the	faeces.	The	faeces	appear
pale,	floating	and	foul-smelling,	which	is	known	as	steatorrhoea.	[end-clinical]
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