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Cementum	

Periodontium:		

Supporting	tissues	of	teeth	–	consists	of	:		

1. Cementum		
2. Periodontal	ligament	-PDL		
3. Alveolar	bone	(	bone	socket	)		
4. Part	of	gingiva	facing	the	tooth		

	
	

Cementum	:		

• A	thin	layer	covering	radicular	dentin		
• Avascular	(	resorption	and	repair	takes	a	longer	time	)	
• A	lymphatic		
• Non	innervated		
• Not	normally	resorbed	–	recall	:	resorption	usually	happens	with	the	application	of	force.	
• Varies	in	thickness	at	different	locations	of	the	root	[	thinnest	at	the	CEJ	(	10	-50	um	)	and	

thickest	at	the	root	apex	and	the	interradicular	areas	of	multirooted	teeth	(	50-200	um	)	]	

Functions	of	cementum	:			

1. Provide	an	attachment	site	for	the	collagen	fibers	of	the	PDL.	
2. Protects	the	underlying	tissues	–	loss	of	cementum	(	due	to	old	age	)	will	expose	the	dentin	to	

the	oral	environment	(	increase	sensitivity	)	
3. Assists	in	maintaining	the	length	+	width	of	the	PDL	space	by	the	apposition	of	new	cementum	.	
4. Assists	in	repairing	fractures	restores	the	root	by	apposition	of	new	cementum	.	

Physical	properties	:	

1. Cementum	is	pale	yellow	tissue	with	dull	(	cloudy	)	surface	.		
2. Softer	than	dentin	and	bone		
3. More	permeable	than	dentin		
4. Permeability	and	type	of	cementum	varies	with	age	(decreases	with	age	)	.	
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Biochemical	properties	:	

45-50%	inorganic	material	(	HA	crystals	)	 50-55%	organic	material	(	mostly	collagen	type	1	+	non	
collagenous	proteins	and	water	)		

	

Cementum	organic	materials	
Collagens	:	
	
Types	1	,	3,	7		
(collagens	provide	areas	for	
mineral	precipitation	)		
	
	

Non	collagens	:		
(	no		collagens	aid	in	
mineralization	)		
1. Alkaline	

phosphatase	(	
most	important	
since	it	breaks	
down	
pyrophosphate	and	
allows	growth	of	
HA	crystals		)	

2. Bone	sialoprotein		
3. Fibronectin		
4. Other	bone	

proteins		
	

Glycosaminoglycan:	
	
Chondroitin	sulfate		
Heparan	sulfate			

Growth	factors	:	
	
Cementum	derived	growth	factor		
Insulin	like	growth	factor		

	

Structure	of	cementum		
Cells		

1. Cementoblasts		
2. Cementocytes		
3. Odontoclasts		

	

Matrix		
1. GS		
2. Fibers		
3. Water		
4. Proteins	(	glycoproteins	and	proteoglycan	)		
5. Minerals	(	HA	crystals	are	shorter	and	smaller	than	

those	of	enamel	)	
	

1) Cementoblasts	:		

Origin	:	from	undifferentiated	ectomesenchymal	cells	of	the	dental	sac	(	
stem	cells	)		

Function	:	secretes	cementoid	(	cementum	matrix	)		

• Arise	if	the	dentine	is	exposed	to	surrounding	tissues		
• found	on	the	surface	of	the	forming	cementum		
• Difficult	to	culture	(	you	need	special	conditions	)		
• Slow	cellular	turnover	
• Cuboidal		
• Gets	nutrition	form	the	blood	vessels	of	periodontal	ligaments	–	forms	Cementocytes	after	

getting	trapped	in	cementum	matrix	.	
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2) Cementocytes	:		
Origin	:	from	Cementoblasts	after	becoming	surrounded	by	matrix		
Function	:	maintenance	of	the	cementum		
Have	many	cytoplasmic	processes	that	extend	towards	the	PDL	(	to	get	diffused	nutrient	material	
from	the	adjacent	BVs	)	–	these	processes	extend	in	small	canals	of	the	lacuna	called	canaliculi	.	
Q:	How	can	you	differentiated	between	osteocytes	and	Cementocytes	?		
A:	in	bone	you	have	BVs	while	in	cementum	the	tissue	is	avascular	+	the	processes	of	the	osteocytes	
extend	in	all	directions	since	bone	has	the	Haversian	system	and	Bvs	.	while	the	processes	of	
Cementocytes	extend	only	in	one	direction	(	towards	the	PDL	,	since	it	is	the	only	source	of	
nutrition).	

	
	
	
	
	
	
	
	
	

	
	

3) Odontoclasts	:		
Origin	:	monocytes		
Function	:	resorption	of	dental	hard	tissues		
Similar	to	osteoclasts	-	Giant	multinucleated	cells		
Cementum	is	resorbed	for	the	renewal	of	cementum	and	
cementum	is	caused	normally	when	primary	teeth	are	replaced	
by	permanent	ones	.		
In	case	of	mild	trauma	:	
Odontoclasts	come	to	the	area	à	become	polarized	à	
resorption	of	cementum	àdetach	and	then	go	to	another	area	
and	resorb	it	.	(	the	lacunae	will	be	filled	with	new	cementum	)		
In	case	of	severe	trauma	:		
Odontoclasts	will	not	be	able	to	repair	à	Root	resorption	(	
mobile	teeth	then	exfoliation	)		
Root	resorption	is	2	types	:	
A. Intrinsic	(	inner	)	root	resorption	:	due	to	poor	endodontic	

treatment	of	root	canals	
B. Extrinsic	(outer)	root	resorption	:	resorption	from	the	

surface	outside	the	root	canal	–	depends	on	the	degree	of	injury	.	
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Fibers	:		

	
1. Intrinsic	:	fibers	secreted	by	Cementoblasts	(	collagen	type	1	)		

Parallel	to	root	surface		
Smaller	than	extrinsic	fibers	(sharpey’s	fibers	)	–	found	in	between	the	extrinsic	fibers		

2. Extrinsic	:	fibers	secreted	from	fibroblasts	in	PDL	(	sharpeys’s	fibers)	
Perpendicular	to	the	cementum	surface	and	the	alveolar	bone	surface.	
Thicker	than	intrinsic	fibers				

3. Mixed	:	Mixed	fibers	can’t	be	categorized	as	neither	intrinsic	or	extrinsic	.	
Q:Which	kind	of	fibers	forms	first	?	and	why	?		
A:	Extrinsic	,	because	they	come	from	collagen	fibers	type	1	.		

Sharpey’s	fibers	are	found	in	both	cementum	and	bone	.	
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Classification	of	cementum	:	Cementum	can	be	classified	in	3	different	ways	depending	on	the	
following	criteria	:		

Nature	and	origin	of	fibers	:		

• Extrinsic	cementum		
• Intrinsic	cementum		
• Mixed	cementum		

Presence	or	absence	of	cells	:	

• Cellular		
• Acellular		

Time	of	formation	:	

• Primary		
• Secondary		
• Reparative			

Acellular	cementum	:		

¾ Also	called	primary	cementum		
¾ Consists	of	the	first	layer	deposited	at	the	DCJ	.	continues	to	form	until	the	

tooth	reaches	the	occlusal	plane.		
¾ Formed	slowly	and	contains	no	Cementocytes	.	
¾ At	least	one	layer	of	this	type	covers	the	entire	root	an	many	layers	cover	

1/3	of	the	cervix	near	the	CEJ.	

Cellular	cementum	:		

¾ Also	called	secondary	cementum		
¾ Consists	of	the	last	layers	of	cementum	deposited	on	the	acellular	

cementum	mainly	in	the	apical	1/3	of	the	root	.	
	

NOTE	:	There	is	no	specific	distribution	of	cellular	and	Acellular	
cementum	.	but	the	common	pattern	is	cellular	in	the	apical	3rd	and	
acellular	around	the	root	.	However	you	can	find	cellular	then	
Acellular	then	cellular	again	.	

Q:	why	does	secondary	cementum	start	forming	after	the	root	
reaches	the	occlusal	plane	?		

A:	because	during	mastication	,	enamel	will	undergo	attrition	and	
since	enamel	is	Acellular	and	can’t	be	replaced	it	is	the	
responsibility	of	the	cellular	cementum	at	the	apical	3rd	of	the	root	
to	compensate	the	loos	of	enamel	in	the	crown	I.E:	return	the	
tooth	into	the	appropriate	height	and	position	.		
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Primary	cementum	:		
	

Secondary	cementum	:		

	
1. First	cementum	to	be	formed	(	usually	

Acellular	)		
2. Formed	during	root	formation	until	the	

tooth	comes	to	function	.		
3. Covers	cervical	2/3	
4. Forms	slowly	and	it’s	fibers	are	well	

mineralized	
5. It’s	new	classification	is	(	Acellular	extrinsic	

fiber	cementum	)	AEFC	
6. Doesn’t	have	cementoid	on	it’s	outer	

surface		
	

	
1. Formed	during	functioning	of	teeth	till	

exfoliation	.	(	cellular	)		
2. Formed	to	compensate	the	loss	of	tooth	

materials	during	mastication		
3. Some	waves	can	be	seen	on	the	cementum	

called	resting	lines	.	
Resting	lines	form	b/w	new	and	old	
cementum	formation.	

4. It’s	new	classification	is	(	cellular	intrinsic	
fiber	cementum	)		CIFC	

5. Found	in	the	apical	3rd	of	the	root	and	
interradicular	area.	

6. Forms	rapidly	so	fibers	are	less	mineralized		
7. Has	cementoid	on	it’s	outer	surface		

	

Q:	what	is	the	first	type	of	cementum	formed	?	and	is	it	in	histological	point	of	view	and	what	type	of	
fibers	does	it	have	?		

Primary	,	Acelluar	cementum	,	extrinsic	fibers	(	come	from	the	PDL	fibroblasts	)		

NOTE	:	In	primary	cementum	we	have	Cementoblasts	but	they	are	not	active	.	

Reparative	cementum	:		

¾ Cementum	undergoes	histological	repair	within	the	tissue	as	a	result	of	
trauma	or	fracture.	

¾ This	involves	resorption	or	removal	of	damaged	cementum	by	the	
odontoclasts.	And	Repair	of	traumatic	resorption	involves	apposition	of	
cementum	by	cementoblasts	in	the	adjacent	periodontal	ligament.		

¾ Unlike	bone,	cementum	does	not	continually	undergo	remodeling	as	well	
as	repair.		

¾ If	extra	forces	are	applied	to	teeth	during	any	clinical	application	(extensive	
orthodontic	forces),	reparative	cementum	will	not	formed.		

Afibrillar	cementum	:	(	Hyaline	layer	)		

¾ no	collagen	fibres	
¾ It	is	thin,	acellular	layer	
¾ It	covers	cervical	enamel	or	between	cementum	and	dentin	
¾ It	consists	of	a	well-mineralized	ground	substance	that	may	be	of	epithelial	

origin.	
¾ It	is	difficult	to	identify	at	LM	
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Intermediate	cementum	:	(	hyaline	layer	)		

¾ separates	dentin	from	cementum	for	protection	of	dentin.		
¾ Has	no	fibers	,highly	mineralized	.	
¾ Found	only	in	multirooted	teeth		
¾ Might	be	cause	due	to	different	reflection	of	light	or	due	to	

different	mineralization	.	
¾ It	originates	from	the		inner	enamel	epithelium	like	the	

enamel.	(	HERS	before	degeneration	)		
¾ We	don’t	really	know	if	it	exists	or	not	.		

	

	

	

	

	

	

	

	

	

1. Pattern	1	:	cementum	overlaps	the	
enamel	60%	
2. Pattern	2	:	edge	to	egde	30%	
3. Pattern	3	:	cementum	doesn’t	meet	
enamel	10%	

(	dentinal	tubules	are	exposed	,	highly	
sensitive	when	eating	or	drinking	col	
mainly	,	hot	,	sweet	,	acidic	foods	)		

Solution	à	fluoride	use	to	deposit	minerals	
in	DT	,	specially	toothpastes	that	contain	
sodium	bicarbonate	to	seal	the	DT	.	
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Cementogenesis	:	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

1- Formation	of	cervical	loops	will	give	epithelial	diaphragm	and	HERS	.	
2- Disintegration	of	HERS		
3- Exposure	of	radicular	dentin	to	dental	sac	.	
4- Ectomesenchymal	cells	of	Dental	sac	will	differentiate	into	Cementoblasts		
5- Cementoblasts	will	secrete	cementoid	à	cementum		
6- Cementoblasts	become	trapped	in	the	matrix	as	Cementocytes		
7- Cementoblasts	secrete	intrinsic	fibers	,	while	fibroblasts	of	PDL	form	extrinsic	fibers		
8- HERS	leaves	some	epithelium	as	epithelial	rest	of	Malassez		
9- Epithelial	diaphragm	helps	in	formation	of	apical	foramen	and	helps	in	

formation	of	multirooted	teeth.	

SUMMARY	:	

¾ Cementum,	develops	from	the	dental	sac	after	disintegration	of	Hertwig’s	root	sheath	
¾ This	disintegration	allows	the	undifferentiated	ecto-mesenchymal	cells	of	the	dental	sac	

to	come	in	contact	with		root	dentin,	inducing	these	cells	to	become	cementoblasts.		
¾ These	cells	then	disperse	to	cover	the	root	dentin	area	and	undergo	cementogenesis,	

laying	down	cementoid.		
¾ The	cementoblasts	may	get	entrapped	by	their	products	(cementoid)	to	become	

cementocytes.		
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¾ When	cementoid	reaches	the	full	thickness	
needed,	it	becomes	calcified	(mineralized)	and	
then	is	called	as	cementum.		

¾ The	dentino-cemental	junction	(DCJ)	is	formed	
due	to	apposition	of	cementum	over	the	dentin.	

¾ Apical	foramen	is	sealed	by	the	deposition	of	
secondary	dentin	and	secondary	cementum		

	

	

	

Q:	what	is	the	biological	
law	in	ortho	tx	?		

A:	in	cementum	we	have	no	
blood	supply	so	cementum	is	
more	resistant	to	resorption	
so	too	much	force	will	cause	
both	bone	and	root	
resorption.	

	

	

Hypercementosis	:		

Increased	thickness	of	cellular	cementum	,	usually	happens	
when	there	is	excessive	enamel	attrition	à	this	can	lead	to	
ankylosis	:	attachment	of	cementum	to	bone	without	PDL	
so	during	extraction	the	tooth	usually	breaks		

Causes	of	Hypercementosis	:	age	and	trauma	.		

	

¾ hypophosphatasia	(alkaline	phosphates	deficiency	)	
>>>	affect	cementum	formation	

¾ 	


