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Learning objectives:
● Describe the development of the cementum
● Outline the types of cementum
● Describe the histologic features and function of 

the cementum
● Describe the age-related changes in the 

cementum
● Integrate the knowledge of the histology with the 

clinical considerations involving the cementum 
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Cementogenesis
● A process of epithelial-mesenchymal 

interactions of dental follicle and 
Hertwig’s epithelial root sheath 
(HERS)

● During the entire life of the tooth



Cementogenesis
Phase I
Formation of root 
sheath

Cervical loop Root sheath



Cementogenesis



Phase II
ü Intermediate cementum

is deposited
üComplete function of the 

root sheath and breaks up 
into cell rests

Cementogenesis



Cementogenesis



Phase IIICementogenesis
Mesenchymal cells of 

dental follicle

Cementoblasts

Cementoid

Cementum

migrate to contact 
the root surface

secrete cementum 
matrix

mineralize



PDL fibers, called perforating 
or Sharpey’s fibers, become 
enmeshed in the cementum 
along the root surface

Cementogenesis Phase III



Cementogenesis



Phase IV
ü Further layers of cementum 

are deposited
ü The epithelial rests move 

farther from the root, into 
the PDL

Cementogenesis



Fate of HERS

1. Cell rests of Malassez

2. Entrapped in cellular cementum





● Bone morphogenetic proteins (BMPs)
ü promote cell differentiation and subsequently 

cementogenesis during development and regeneration
● Epithelial factors

ü involve in epithelial-mesenchymal interactions during 
cementogenesis

●Major matrix proteins with cell adhesion molecules
ü promote adhesion of selected cells to the newly forming 

root
ü bone sialoprotein: promotes mineralization
ü osteopontin: regulate the extent of crystal growth

Molecular factors regulating 
cementogensis



● Gla proteins
ü bone Gla protein (osteocalcin): a marker for maturation of 

osteoblasts, odontoblasts, and cementoblasts, is 
considered to regulate the extent of mineralization

ü matrix Gla protein (MGP): an inhibitor mineralization, may 
act to preserve the PDL width and preventing abnormal 
ectopic calcification

● Other factors
ü collagens (type I, III, XII), transcription factors (Runx-2), 

alkaline phosphatase, growth factors (IGF, TGFβ, PDGF), 
metalloproteinases, proteoglycans, etc.

Molecular factors regulating 
cementogensis



Developmental disturbances with cemental formation
- concrescence 



Enamel pearl Dilaceration

Developmental disturbances during root formation
- enamel pearl, dilaceration



Root formation anomalies
Lateral/Accessory root canal

May occur anywhere along the root, particularly in the apical third

Clinical considerations:
1. Endodontic-periodontal infection
2. Endodontic therapy



Root formation anomalies - lateral root canal

Ricucci D, et al., J Endod, 2013



Root formation anomalies - lateral root canal

Line 1

Line 3

Ricucci D, et al., J Endod, 2013



Root formation anomalies
Devoid of cementum on root dentin

üMay be found in any area of the root surface, particularly in the cervical zone
üMay cause cervical sensitivity when gingival recession takes place



Function of cementum
1. To attach the teeth to the alveolar bone
2. To adapt the tooth function
3. To protect the porous dentin structure
4. To repair the root of teeth



Structure characteristics
●Mineralization: less than enamel and dentin
● Softer and more permeable than dentin
● Hardness and chemical composition: similar to 

bone
● Histology: similar to bone (cellular cementum)



Differences between cementum and bone

Cementum Bone

Remodeling No Yes

Vascularity No Yes

Nerve No Yes

Cellularity Yes Yes
Fluoride 
content High Yes



Differences between cementum and bone

Cementum Bone

Deposition on  
another type of 
hard tissue

Yes No

Haversian canals No Yes

Lacunae Yes Yes

Incremental line Yes Yes



● Thinnest at CEJ (20-50 μm)
ü relative softness and thinness 

cervically, cemetum is readily 
removed by abrasion when 
gingival recession exposes the 
root surface to the oral 
environment

● Gradually increases in 
thickness  as it progresses 
apically (150-200 μm)

Structure characteristics



● Color: light yellow and 
transparency

● Permeability: decrease 
with aging
ü in acellular cementum: 

along the Sharpey’s fibers
ü in cellular cementum: along 

the lacunae and canaliculi 
of cementocytes

Structure characteristics



Biochemical composition
● Inorganic matrix: 45% - 50%
ü hydroxyapatite
●Organic matrix: 50%
ü collagens: type I predominant
ü noncollagenous matrix proteins



Comparison of composition of hard tissues

Enamel Dentin Cementum Bone

Inorganic 96 70 45-50 67

Organic 4 30 50 33



Classification of cementum

●Acellular cementum 
(primary cementum)

●Cellular cementum 
(secondary cementum)

Based on the nature and origin of the cells



Acellular cementum

ü Covers at least the coronal 2/3 
of the root

ü Containing extrinsic (from PDL) 
and intrinsic collagen fibers 
(from cementoblasts)

ü Main tissue attaching the PDL 
to the tooth



ü Formed after the tooth in occlusion
ü Rapidly formed but less mineralized
ü Found mainly in the apical area and 

overlying the acellular cementum
ü Increased in thickness with age
ü Forming in response to the 

functional demands placed on the 
PDL

Cellular cementum

Clinical considerations:
A patient has attrition of cusp tips in the 
enamel of the crowns. What do you expect 
when you look at the root length? Why would 
you see this?



Relationship between acelluar and 
cellular cementum



Differences between acellular and cellular cementum

Acellular Cellular

Cells No
Cementocytes and 
their process within 
lacunae and canaliculi

Distribution on Coronal 2/3 Apical 2/3 and furcation 
area

Growth Slow Rapid

Mineralization Well Less

Incremental lines Close together Wide apart



Classification of cementum
Based on the nature and origin of the organic matrix

E E E E
I
I
I

Cementum

Dentin

Extrinsic fiber
ürun right angle to the root surface
üproduced by fibroblasts in PDL
üfor tooth anchorage

Intrinsic fiber
ürun parallel to the root surface
üproduced by cementocytes
üfor repair



1. Acellular extrinsic fiber cementum
2. Cellular intrinsic fiber cementum
3. Acellular intrinsic fiber cementum
4. Mixed fiber cementum 
5. Acellular afibrillar cementum

Classification of cementum
Based on the nature and origin of the presence or 
absence of cells and on the nature and origin of 
the organic matrix



Acellular extrinsic fiber cementum
üThe first formed cementum
üNo cellular content
üAll the collagen is derived as 

Sharpey’s fibers from the PDL
üCovers the cervical 2/3 of the root
üFormed slowly and generally well 

mineralized
üFunction in tooth anchorage



Cellular intrinsic fiber cementum
üComposed only of intrinsic fibers
üFound in patches in the apical 

third of the root and in the 
interradicular areas

üFormed more rapidly and less 
mineralized

üA form of reparative cementum
üFunction in adaptation and repair 

of the root



Mixed fiber cementum
üContaining alternating layers of AEFC and CIFC/AIFC (AIFC 

is an acellular variant of CIFC)
üCovering furcation and apical portions of roots 
üThe collagen fibers are derived from both extrinsic fibers (from 

the PDL) and intrinsic fibers (from cementoblasts)
üCovered by a thin layer of AEFC for PDL fiber attachment
ü Involved in reshaping root surface and repair of resorption sites



Acellular afibrillar cementum
üContains no collagen fibers
üIs limited to the cervical enamel 

surface
üOccurs as spurs extending from 

AEFC or as isolated patches on 
the enamel surface close to the 
CEJ

üSparsely distributed
üConsists of a well-mineralized 

ground substance
üIs thought to be formed following 

the loss of REE



Cementoenamel junction

60% overlap 10% gap30% meet



SEM indicate that the CEJ may exhibit all of 
these forms and shows considerable variation 
when traced circumferentially.

Cementoenamel junction



Attachment of cementum onto dentin

● Collagen fibrils from dentin and 
cementum matrices blend together

● Mineralization then spreads from 
dentin across into cementum matrix, 
dentin-cementum junction developed

● Same mechanism for AEFC and CIFC



Cementum surface characteristics
● Attachment of periodontal fibers

ü tooth anchorage
● Resistance to resorption

ü orthodontic purpose
● Repair of root resorption

ü produce a reversal line
● Irregular with aging
● Less fiber attachment with aging



Clinical considerations:
What would occur if cementum were more easily 
resorbable than alveolar bone?

Avery JK et al., Essentials of Oral Histology and Embryology: A Clinical Approach, 2014; p152 



Incremental lines of cementum
● Represent rhythmical 

cementum deposition 
(irregular rhythm)

● Close, thin and even in 
acellular cementum

● Farther, thicker and more 
irregular in cellular 
cementum

● Due to differences in the 
degree of mineralization 
and composition

A: Cementocyte
B: Dentin
Arrows: incremental lines



Cementum-forming cells
● Cementoblasts

ü differentiate from cells of dental follicle
ü locate within PDL close to the root surface
ü produce cementum matrix, resemblance osteoblasts in 

bone formation
● Cementocytes

ü arising from cementoblasts
ü resemble osteocytes in bone

● PDL fibroblasts produce Sharpey’s fibers
● Hertwig’s epithelial root sheath (HERS)



Cementoblast Cementocyte:
üSpiderlike (numerous cell 
processes) 
üReside in lacunae
üThe cell processes 
extending along the 
canaliculi that oriented 
towards the PDL



Aging of cementum
●More irregular on surface
●Greater amount in the apical part of root
●Less fiber bundle and viable cementocytes



Cementicles:
● Small, globular masses of 

cementum
● Found in 35% of human roots
● Appear in increasing numbers 

in the aging person
● Commonly found in the apical

and middle third of the root 
and in root furcation areas

● Free, attached, and 
embedded forms

● May result from microtrauma

Free cementicle

Attached cementicle



Hypercementosis:
● Focal or diffused at root apex
● May affect single or multiple teeth
● Often seen in patients with long time attrition
● Difficult with extraction due to bulbous form
● Caused by chroinc stimulation, such as pulp necrosis, 

periodontitis, occlusal trauma, chronic apical periodontitis



Cementum hypoplasia
In patients with hypophosphatasia:
●Reduction in the activity of tissue 

no-specific alkaline phosphatase
●Characterized by a significant 

reduction in the amount of 
cementum formation

●Compromised PDL attachment, 
result in premature loss of teeth 



Clinical considerations about cemental pathology
- dental biofilm in periodontal disease 



Thank you
for

your attention


