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ToothtissueToothtissueToothtissueToothtissue
Before we are able to 

understand the mechanisms
of cervical root resorption, 

we have to study the 
basic anatomical toothstructures,

and the influence of trigger
mechanism on these.

Cemento/enamel junction

Enamel

Dentine

Predentine

Odontoblasts

Toothpulp

Andreasen & Andreasen
Dental Traumatology

Cementum is a dentine protective factor

The integrity of the cementum is an essential element in ECR pathology

Cemento-Enamel Junction
Schroeder & Scherle

J. Period. Res. 1988, 23, p. 56

3 types of hard tissue relationship at CEJ
a. Edge to edge contact, 49%

b. Overlap of enamel by cementum, 33%

c. Gap between enamel and cementum with
exposed dentine, 18%

d. (b+c) Side by side

Enamel

Cementum

Dentine

Equilibrium
at the normal

Dentine-
Cementum-

PDL-
Bone-

interface

Damage to the 
PDL-Cementum

structure with
activation of 

clastic activity

Langford
Am. J. Orthod. 1982, vol 81, p. 373

- Acellular Cementum (AC)
- Resorption lacunae (H)
- Repair by Cellular Cementum (CC)

Andreasen & Andreasen
Dental Traumatology

Langford
Am. J. Orthod. 1982, vol 81, p. 374

- Periodontal ligament (P)
- Acellular Cementum (AC)
- Repair by Cellular Cementum (CC)
- Resorption lacunae (H)

Transient
surface resorption

Langford S.R.
Root resorption extremes resulting from

clinical rapid maxillary expansion
Am. J. Orthod. 1982, vol. 81 p. 371-377

Langford S.R.
Root resorption extremes resulting from

clinical rapid maxillary expansion
Am. J. Orthod. 1982, vol. 81 p. 371-377

Bacterial contamination &
Inflamatory component

Andreasen & Andreasen
Dental Traumatology

Portal of entry

PRRS

Osseo-dentine

Cementum is a dentine protective factor

The PRRS (pericanalar resorption resistant sheet)
including predentine is a pulpcanal protective layer

Osseo-dentine can partially replace 
the resorption defects

Orthodontic treatment
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Fronttooth.
Bleaching

Van Butsele Katrien 49/07/1950
16/01/1980

Van Butsele Katrien 49/07/1950
4+5/02/1980

Van Butsele Katrien 49/07/1950
29/08/1988

Rotey Lina, 541208V223, 1972 Endo R, 1976 Bleaching
15/10/1996, 21 ext res non vital Bleaching

Kemmeren Angelique
730221V407

Fronttooth.
Bruxism

Extraction
X-MicroCT
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Clinical images of an
external resorption

with pink spot

Granulation tissue
and translucent enamel

Palatal view of the
external resorption

with pink spot

Cervical abfraction.
Cementum & enamel crazing.
Microcracks.

Bruxing patient

CCCClassificationlassificationlassificationlassification

ProgressiveProgressiveProgressiveProgressiveTransientTransientTransientTransient

Surface ResorptionSurface ResorptionSurface ResorptionSurface Resorption
TreatmentTreatmentTreatmentTreatment

-

+

Replacement Replacement Replacement Replacement ResorptionResorptionResorptionResorption....

InflamatoryInflamatoryInflamatoryInflamatory ResorptionResorptionResorptionResorption....

InfectionInfectionInfectionInfection PDLPDLPDLPDL

pulp

sulcus

E.I.R.R.E.I.R.R.E.I.R.R.E.I.R.R.

P.I.R.R.P.I.R.R.P.I.R.R.P.I.R.R.

EndodonticallyEndodonticallyEndodonticallyEndodontically inducedinducedinducedinduced
InflamatoryInflamatoryInflamatoryInflamatory RootRootRootRoot ResorptionResorptionResorptionResorption

Periodontically induced Periodontically induced Periodontically induced Periodontically induced 
Inflamatory Root ResorptionInflamatory Root ResorptionInflamatory Root ResorptionInflamatory Root Resorption

External resorption (after extraction)

Removal of the granulation tissue

Histological
examination

Resorption side

Gingival mucosa sideMucosa

Granulation tissue

Gingival mucosa

Malpighian epithelial cells

Stroma

Drs. Athina Mavridou

Granulation 
tissue
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Gingival mucosa

Drs. Athina Mavridou

Stroma

Detail

Non keratinized
Malpighian epithelial cells

Histological
examination

Resorptive tissue

Blood vessels

Histological
examination

S-PL

S-PLS-PL

Drs. Athina Mavridou

Dentine

Lacuna

Resorptive granulation tissue

Drs. Athina Mavridou

Dentine Dentine Dentine
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Dentine

Cementum

Bacteria in tubuli

Biofilm

Resorption lacunae

Inflamed granulation tissue

Drs. Athina Mavridou

Primary or secondary
invasion by bacteria?

Periodontically induced
Inflamatory Root Resorption (PIRR)

Granulation tissue

Inner biofilmOuter biofilm

Drs. Athina Mavridou

Granulation tissue

Outer biofilm

Inner biofilm
Enamel

Dentine

Drs. Athina Mavridou

Granulation tissue
Outer biofilm

Inner biofilm

Enamel

Dentine

Drs. Athina Mavridou

Granulation tissue removed

External resorption (after extraction)

Vital pulp & root canal tissue

External resorption (after extraction)

Granulation tissue removed

Vital pulp & root canal tissue

NatureNatureNatureNature resorptionresorptionresorptionresorption (Grand Canyon)(Grand Canyon)(Grand Canyon)(Grand Canyon)
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Horizontal virtual section obtained by X-MicroCT

Root canal

Intact rootcanal periphery

Circumferential
resorption

Prof. Lars Bergmans

Predentine Pulpa

Dentine

Odontoblast

Vital predentine is a barrier
for external resorption

3D reconstruction
with X-MicroCT

Root canal

External resorption

Prof. Lars Bergmans

Rootcanal

External resorption

3D reconstruction
with X-MicroCT

Prof. Lars Bergmans

3D reconstruction
with X-MicroCT

NatureNatureNatureNature resorptionresorptionresorptionresorptionPericanalarPericanalarPericanalarPericanalar resorptionresorptionresorptionresorption resistantresistantresistantresistant sheetsheetsheetsheet
PRRSPRRSPRRSPRRS

Prof. Lars Bergmans

Fronttooth.
Orthodontie

Extractie
X-MicroCT
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25 years old.
Orthodontic treatment
At 13 -15 years of age

- The crown shows a pink 
discoloration in the cervical area. 

- The tooth is asymptomatic, not
sensible to percussion, vital.

- Palatal view gives evidence of the 
orthodontic treatment.

- Denote a large invasive resorptive
process that has extended beyond
the coronal third of the root (= Class
4 Heithersay).

- The outline of the root canal can
be seen as a radiopaque line
demarcating the root canal from the 
adjacent irregular radiolucency.

- There is no apical radiolucency, so
no pulpinvolvement.

3D Accuitomo

Sagital section

Coronal section

Transaxial section

- The resorptive process is 
extending alongside the pulp space
into the middle part of the root.

- A thin line is visible next to the root 
canal (= the PRRS and protective
predentine).

�

After extraction

Distal DistalMesial Mesial

Vestibular Palatal

Pink spot effect

Treatment: extraction & implant
Clinical view after extraction

Mesial MesialMesial

Visual Endodontics, Haapasalo et al., 2007

Portal of entry: little access to an extended process of resorption
Visual Endodontics, Haapasalo et al., 2007

Cementoclasts in Howships lacunae
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Visual Endodontics, 
Haapasalo et al., 

2007

Visual Endodontics, Haapasalo et al., 2007

Visual Endodontics, Haapasalo et al, 2007

.

Micro-CT: 
external volume movie

�

Micro-CT:  
axial slices & movie

- The radiographic appearance shows an irregular mottled image in the main lesion area
- A small portal of entry can be seen just below the enamel-cementum-junction on the 
mesial side
- The root canal is demarcated by a thin radiopaque line

�

Micro-CT: 
sagittal slices & movie

Portal of entry

Dots = niches osteoclasts

Wide intact rootcanal�
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Implant + crown

Situation at the start

Implant
+ 

final porcelain crown
Ortho-contention

Fronttooth.
Orthodontics

PCRRS
Extraction

Djoos Eline

Zie ook Lacie I, Map clinical cases
Map ext res 31 Djoos Eline.

Orthodontie  geïnduceerde ECR

PRRS

Fronttooth.
Orthodontics

Keep vital

Colateral damage of an orthodontic treatment

Initial situation
At the end of ortho treatment

Initial
situation

Partial
palatoschisis
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Plaque 
control?

Fast palatal expansion

Intermediate evaluation, before removal of the palatal expansion torture tool. 

Pink spot

External
cervical
resorption

Radiographic
evidence

After bracket removal!
Nicely alligned teeth, 

but????

Aggressive external
cervical resorption.
Therapy?
CBCT

22

�
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- Pulp is surrounded with an intact protection layer.

- � Pulp still vital, no pain.

- Resorptioncavity, covered with ultrathin enamel
layer, undermining the crown.

- Invagination Type 2 in tooth 22.

- Contour 23 shows a tallon cusp.

CBCT iDixel ODviewer

CBCT iDixel One Volume viewer

23

Axial CBCT slices.

23

23

23

22
23

22
23

22

23

23

Sealed cingulum

Sealed cingulum

Retractor & enamel crazing

SonicSys (KaVo)
hemisperical tip

�



12

�

�

Gingival margin &
Resorption granulation tissue.

Dentine resorption side.

Enamel side.
Enamel side.

Dentine resorption side.

Honneycomb pattern.
Niches of dentinoclasts.
Coral like osseo-dentine apposition.
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Dentin protection
with Ca(OH)2 base

Ca(OH)2 base protection
with Fuji lining LC

Bleeding control
with electrocauter

Fixation of cervical clear matrix

Conditioning by phosphoric acid 

Priming, bonding, flowable Flowable layering
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Resin composite addition Cervical clear matrix removal

Repair
After 10 days

After 6 months
With green filterWithout filter

After 6 months
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After one year?

Fully happy.

After one year.
Excellent gingival condition.

Normal
sensitivity

Healthy
radiographic
appearance

Granulation tissue

Inflammatory cells

Dentine

Enamel

Granulation tissue

Inflammatory cells
- Plasmacells
- Lymfocytes
- Histiocytes
- Polymorfonuclear cells

Drs. Athina Mavridou

Collagen fibers

Blood vessels

Fibroblasts

Drs. Athina Mavridou

Plasmacells with excentric nuclei
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Clastic
zone

Dentine
Enamel

Clastic
zone

DentineEnamel

Dentine

Enamel

Clastic
Cell-line

Fronttooth.
Musicintruments

Trumpet
Waifull watching

12
11 21

- Some interdental plaque

- 12, 11, 21: no sensitivity to cold

- 12, 11, 21: percussionsensitive

- Increased painsensation after trumpet playing

Minor orthodontic regulation lower jaw

Bonelike tissue has replaced
the cervical region nearly completely

No apical reaction
Partial obliteration of the root canals
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Some pink effects palatally

• Tongue pressure against frontteeth.

• Repetitive Trumpet/Lip pressure for long 
periods during several years.

• Tilting moment cervical fulcrum. 

• Orthodontic treatment at youghtime which
induced initial cementum damage.

• Activation of osteoclast + -blastcyclus for
dentin resorption and new formation of osseo-
dentin.

• Plaque: maintaining periradicular inflammation.

• Hypoxia: stimulus for the formation of osseo-
dentin.

�

Two years later: 

Fronttooth.
Musicinstruments

Extraction
X-MicroCT

Pink-spot

�42 years
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- A clear pink spot in the cervical area.

- Not sensitive to percussion.

- Positive sensitivity.

- Presence of a some plaque and calculus.

- Patient is free of pain.

Palatal plaque retention & localized periodontitis.

Palatal restricted pocket & bleeding on probing.
- Suggestive for the presence of vascular tissue.
- Result of gingivitis.

Apical radiograph (CCD)

- An extended radiolucent lesion is projection over the rootcanal, starting from
the cervical area until the apical third of the root.

- A thin radio-opaque line is bordering the nerve canal. Predentine or more?

- There is no apical inflammation detectable.

Predentine or more?

Predentine or more?

Etiology: Chronic repetitive pressure by saxophone playing

� The saxophone is played intra-orally with a wedge-shaped mouthpiece.

� The maxillary incisors rest on the upper surface of the mouthpiece.

� The lower lip is placed between the lower surface of the mouthpiece and the 
mandibular incisal edges.

� There is also a lingual pressure on the maxillary anterior teeth. 

- A clear root canal walled by resorption
along almost his complete length.

- The protective dentine layer is not
broken if looked carefully.
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- Circumferential resorption.

- Palatal portal of entry.

- Protective resorption resistant dentine
sheet (PRRS)

Extraction 11

Atraumatic extraction.

Suturing with the cross stitch.

Spoondenture 11

Spoondenture 11 after extraction.
Preliminary prostheses during healing period, 

pending for implant placing.

� After a healing period of 3 months, the gingival condition was optimal and an
implant was placed.

� 3 months later, the abutment and crown were placed.

Inspection of the extracted 11 with surgical microscope.



20

Inspection of the extracted 11.

Little entry-cavity located on the 
cemento-enamel junction palatally: 

portal of entry to the resorptive
process.

Inspection of the extracted 11

Another little opening located in 
the middle of the root: 
maybe a side canal.

CCD X-ray image of the extracted 11

• Resorption near the 
pulpcanal, with an
irregular and mottled
pattern in dentine, made 
by osteoclasts.

• Extension of resorption
especially on the palatal
side.

• Portal of entry palatally.

• Protective dentine layer
and intact rootcanal.

Clinical X-microCT outer X-microCT inner

Micro-CT: video external surface

A relative intact external view of the tooth, 
which does not reveal the extension of the 
resorption that is going on inside.

�

volume

MicroCT:  video transparant

�

transp2
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MicroCT:  video transparant

�

TransparentMelebeekTurnAndZoom

Micro-CT: cross-sectional images

�

�

Video cross-section_2

Micro-CT: 
mesio-distal

Zoom

�

mesio_distal_2

�

• Pulpstones as a reaction of 
the pulp..

• An intact  pericanalar
resorption resistant (retarding) 
dentine sheet  (PRRS).

• Mottled aspect in the dentine: 
the niches of the osteoclasts.

• Side cannel connected with
the resorption lesion.

� Cementum + predentine
= non-mineralized matrices.
They have no osteoclast binding 
sites arginin-glycine-asparticacid
(RGD)-peptide bound to salt
cristals at mineralized tissues).

� Cfr. Bone-homeostasis (OPG-
RANKL-system): 
Osteoprotegerine OPG can act 
as an inhibitor for rootresorption. 

� Dentine in close proximity of 
predentine is also spared from
resorption (reason?).

Protective resorption resistant sheet
� It is known that osteoclasts will not adhere to non mineralized collagen matrices (Trope 1998). The 

activity of the clastic cells is namely attributed to their binding to extracellular proteins containg the 
arginin-glycine-asparticacid RGD sequence of amino acids. These RGD peptides are bound to calcium salt 
crystals on mineralized surfaces and serve as osteoclast binding sites. Importantly, the most external 
aspect of cementum is covered by a layer of cementoblasts over a zone of non mineralized cementoid, 
and therefore does not present a surface satisfactory for osteoclast binding. Internally the dentin is 
covered by a predentin matrix, a similarly organic surface. Thus, the lack of RGD proteins in both 
cementum and predentin reduces osteoclast binding and gives resistance to resorption (Blair 1998, 
Haapasalo 2006). 

� Another hypothesis for the relative resistance of teeth to resorption maintains that intrinsic factors in 
predentin and cementum act as inhibitors of resorptive cells. This hypothesis is interpolated from 
knowledge about bone-homeostasis. It is known that certain factors inhibit the resorptive process in bone. 
One such factor is osteoprotegerin (OPG), a novel member of the tumor necrosis factor (TNF) 
superfamily that has the ability to inhibit osteoclast-mediated bone loss. OPG acts as a decoy receptor by 
binding to the receptor activator of NF-kb ligand ranks, which reduces its concentration and thereby 
inhibits the ability of RANKL to stimulate osteoclast production (osteoclastogenesis).  It is known that 
human gingival fibroblasts, human periodontal ligament cells and human pulpal cells possess the ability to 
produce OPG (Patel 2010, Trope 1998, Von Arx et al. 2009).

� Wedenberg & Yumita (1990) are talking about the presence of an extractable inhibitor of osteoclastic
attachment in cementum and predentin, which explains the natural resistance of these non collageneous, 
organic component within dentin. 

� It has also been demonstrated that the circumpulpal dentin in close proximity to the predentin is spared 
from root resorption, even though most of the peripheral dentin may have been resorbed. A hypothesis is 
that this could be due to specific dentinogenic events, such as tertiary dentinogenis. When odontoblasts
are destroyed, as in rapidly progressive caries lesions, a cascade of inflammatory and healing events results 
in proliferation and migration of fibroblast-like cells toward the exposed circumpulpal dentin forming 
fibrodentin. This fibrodentin might be seen as a defensive matrix. Ultrastructurally, this matrix exhibits 
numerous foci of highly mineralized ground substances with strong glycosaminoglycan reactions and 
dispersed collagen fibrils (Tziafas 2010). Can it be that there are too much osteoclast binding sites on this 
highly mineralized matrix, that resorption is retarded? It has previously shown through in vitro studies and 
analysis of mineralization that there is a relationschip between the rate of resorption and the mineral 
concentration; less mineralized tissues are resorbed more rapidly (Reid 1986).

Etiology ECR induced by saxophone
This pressure induces a tilting moment 

cervically

� The cementum could be condensed there.

� This cementum defeciency allows direct 
contact beween dentine and the potentially
resorptive cells of the periodontium.

� Hard tissue resorbing clastic cells throughout
the periodontal ligament are activated and the 
resorption is initiated. 

� The sulcular microorganisms are a possible
maintaing factor for the resorption. 

� In the meantime, fibro-vascular ingrowth into
the resorption cavity occurs and proceeds the 
resorptive cells with nutrition through blood
supply.

Trigger 
ECR

Stimulation 
ECR

Pink spot
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Section 1

PRRS

Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)

Section 2

PRRS
Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)

Section 3

PRRS

Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)

Section 4

PRRS Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)

Section 5

PRRS
Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)

Section 6

PRRS

Root canal

Resorption lesion

Predentine (Green)

Odontoblasts (Blue)
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Periphery reconstruction.

Root canal

Resorption lesion

Drs. Athina Mavridou

Dentine

Calcospherites

Predentine

Odontobasts

Periphery reconstruction.

Root canal

Resorption lesion

Drs. Athina Mavridou

Periphery reconstruction.

Root canal

Resorption lesion

Drs. Athina Mavridou

Periphery reconstruction.

Root canal

Resorption lesion

Drs. Athina Mavridou

Root canal

Resorption lesion Newly formed
reparative osseo-dentine

Drs. Athina Mavridou

Periphery reconstruction.

Root canal

Resorption lesion

Drs. Athina Mavridou
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Premolar.
Orthodontics

Extraction
X-MicroCT

Without careful examination, you can overlook the problem easily.

Mottled black lesion in the cervical area of 25

Female,  31 years old, in good health

Reason of consultation:
The patient, who is a dentist, discovered coincidencially on a 
radiograph a strangeness on tooth 25.

Dental anamneses:
No trauma in the past, orthodontics 10 years ago

Clinical research: 
No symptoms, no pinkspot detectable

Bite-wings on a routine consult

- An intact periodontal ligament � no
periapical infection

- Mot-eaten image with bone-like tissue is 
projecting over the pulpchamber

- No clearly visible caries

23
25

Orthodontics 10 years ago

23

23
23

23

26

26

26

26

� Etiological factor: 
Extraction 24 and subsequent orthodontics 25 
◦ Extraction 24 � Damage to cementum of 25 with the elevator � Trigger

osteoclastactivity troughout the periodontal ligament
◦ Orthodontics: pressure � rootresorption
(normally reversible, but if the forces are extended and in combination
with plaque accumulation and bacterial penetration in exposed
dentinetubuli it can be irreversible)

23

23
23

23

26

26

26

26

� Treatment:

Because there is now no inflammation or degradation in the 
adjacent bone, and thus the circumstances for an implant
ideal, we decided to extract the 25.

Clinical view after extraction

Different little entry-cavities (due to orthodontics?)
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Different little entry-cavities

Micro-CT:  
Movie outside
Different portal 

of entries

�

Micro-CT: 
Movie transparant

�

Extensive replacement of tooth
structure including the pulp by
bone-like tissue, and spaces
containing fibrovascular tissue.

Micro-CT: 
Movie mesiodistal

�

Micro-CT:  
Movie vestibulopalatal

�

Micro-CT: 
Movie axial

�

The formation of fibro-osseous tissue is 
clearly visible
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Visual Endodontics, Haapasalo et al., 2007

Drs. Athina Mavridou

Drs. Athina Mavridou

Molar
Periosurgery

Extraction

DeryckeStefaanJulien501226M011

ECR on 27. Periosurgery to treat
periodontal pathology around the 
bridge on 23-25-26.

DeryckeStefaanJulien501226M011
CBCT afhalen en toevoegen
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�

�

�

�

Molar.
Osseodentine

Extraction

Traumatic extraction of 18 resulting in cementum damage distally of 17.
Chronic calculus deposition & plaque.  Pink spot.
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Portal of entry
at cementum-enamel junction

17. 
Extended radiolucency.

Massive, invasive
resorption.

Mottled appearance. 
Extraction.

Conventional radiograph (2 angulations)

Extracted 18

Vestibular

Distal

D M

Palatal

Mesial

M D
Portal of entry

Portal of entry

V
P

Portal of entry

Vascularized, 
inflamed

granulation tissue

Portal of entry

Hard osseous tissue formation

Coral like structure

Resorption of the outer dentine from the inside and deposition of osseodentine

Outer dentine

Osseo-dentine

Resorption lumen

Outer dentine

Osseo-dentine

Resorption lacunae

Interconnection

Interconnection

Interconnection

Interrelationship of the resorbed dentine and the newly formed osseo-dentine.
Mineral welding!
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Intact outer dentine

Resorption lacunae

Reparative attempt
by osseo-dentine

Interrelationship of the resorbed dentine and the newly formed osseo-dentine.
Mineral welding!

Intact outer dentine

Clastic niches

Clastic niches created by odontoclastic digestion of dentine

Clastic resorbing cel

Resorption pit formation by multinucleated (giant)clastcells
Acidic pH and proteases have digested the underlying dentine, exposing

remaining mineral network and intratubular mineral casts

Remaining mineral dentine network

Intratubular mineral casts

Dentinoclast

Dentinoclast with sealing zones, ruffled border, releasing acids and proteases Understanding what happens in the osseo-dentine coral like structure

Portal of entry

Intact dentin
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Mineralized osseo-dentine
Versus resorbing osseo-dentine. 

Turnover area

Mineralized osseo-dentine

Bone turnover in the osseo-dentine coral like structure

Osseo-dentine formation

Osseo-dentine resorption

Bone formation – Bone resorption

Bone turnover in the osseo-dentine coral like structure Clastic impact in the osseo-dentine coral like structure. No dentine tubules!

Clastic impact in the osseo-dentine coral like structure. No dentine tubules! Clastic impact in the osseo-dentine coral like structure. No dentine tubules!
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• Percussiontest: delayed+
• Sensitivitytest to cold: +
• Bleeding after probing mesially
• Tilted location because of extraction 46

Pink spot mesiolingual

• Mot-eaten image on the mesial side.
• Presence of predentine, visible as a thin line in the lesion.
• Bone-like tissue has been deposited on resorbed dentine.
• The adjacent bone is also affected as the composition is 
more dens
• No apical radiolucency.

ConeBeam CT: sagittal slices

- Extended resorption in the mesial root of the canal. 
- The lesion reaches below bone-level, so very hard to restore.

ConeBeam CT: transversal slices

The tooth is molded from a small portal of entry on the cementum mesially to the inside of the tooth, 
below bone-level

ConeBeam CT: axial slices

Again, the extension of the lesion can be shown

Extraction + 
implant + 
crown

• After 8 months: implant 
placement (Ankylos) 

• After 13 months: abutment
placement + cementing the 
zirconium crown



32

Calculus adjacent to the 
portal of entry 

(= stimulating factor for
resorption)

Vascular fibreous tissue
(= nutrition for the clastic

cells)

Clinical image
after extraction

Intact nervefiber

Micro-CT of the part of the crown

Formation of osseo-dentine in the base 
of the lesion

The resorption has moldered the inner 
part of the crown

Coral-like aspect of osseo-dentine

The precursor cells of the periodontal ligament, being
extomesenchymal in origin, have the potential to 
differentiate into cells capable of laying down fibrous

tissue or calcified tissue.

Relation between bloodsupply
and peripheral osseo-dentine. 

Layered deposition of cristalline
osseous minerals.
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Dentin

Odontoclast
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Resorption lacunae
near to the 

pericanalar dentine

Arrest of the clastic
activity.

The PRRS is hard to 
be resorbed.

Root canal

Intracanalar image in a region full of  
calcospherites

Root canal

PRRS

Osseo-dentine

Root canal

PRRS

Osseo-dentine

Resorption side

Root canal

PRRS

Clastic niches

Newly formed osseo-dentine

Root canal

PRRS

Clastic niches

Newly formed osseo-dentine
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Transition zone between
pericanalar dentine - resorption - normal dentine

Root canal
Outer normal dentin

Pericanalar Resorption Resistant Sheet

Osseo-
dentine

Resorption side

Calcospherites

Pericanalar dentine walled by canyon-like
deposition of osseo-dentine
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Branched nutritionnetwork within the newly
formed osseo-dentin

Molar.
Extractiondamage

Tilting
Periodontitis

Hypoxia

Quintens Magda
1989

Quintens Magda
1991

Quintens Magda
1995

Intra-oral exam
Percussion: +
Sensitivity: +
Mesially 47:

Absence of attached gingiva
Alveolar mucosa in direct 

contact with the 
enamel/cementum junction

Pus and bleeding on probing

Patiënt Verslype Frank
Emdnr: 7011007m086



37

Specifiek probleem: 47

• Scanora CBCT beelden

Axiale coupe Sagittale coupeCoronale coupe
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Martin Barco Rosario

Chronic periodontitis, calculus accumulation and enamel/cementum disjunction

2005 versus 2012. 7 years follow-up

Clijsters Guido
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Scanora CBCT-beelden van de 47

Axial slice

Sagital slice Coronal slice

Clear demarcation of the rootcanal outline ECR/Pulp separation by the PRRS

Micro-CT 47

coronaal apicaal
�

PrinsmelLouis530122M148

ECR on second lower premolar. ZET.

CBCT baseline en CBCT follow up

Traumatische extractie 
buurtanden en kanteling.

Hypoxie.

Molar.
Osseodentine

Infiltration therapy
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08/06/1999

Diepe caviteit
Capping
Pulpaobliteratie

2de premolaar
getrokken

°19/06/1968. Coenaerts Inge

17/12/200115/10/2000

Losse amalgaam

17/12/2001

Overvulling
M cariës op WHT

16/11/2002

Toename
M cariës op WHT

26/04/2004
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26/04/2004
28/05/2004

28/05/2004

Molar & 
premolar

Cats
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JOE, 2009
Feline cat HIV virus
Transmission to humans?

Leuven BIOMAT Research Cluster
Veerle Gunst, Athina Mavridou, Nastaran Meschi, Bart Geebelen, 

Bart Huybrechts, Richard Hakse, Stefanie Muylaert, Inne Vingerhoets, 
Marieke Deketelaere, Geertje Van Gorp, Koen Lissens, Leen Theys, 

Aline Neves

External cervical resorption
Damage to the cementum/periodontal ligament + (micro-organisms)

-Orthodontic displacement with cementumresorption (Pressure)
- Music instruments (Chronic repetitive pressure)
- Trauma with cementumdamage (late complication)
- Internal bleaching with diffusion of the bleach and cascade-effect
- Periodontal rootplaning with cementumdamage at and below the  

level of the periodontal ligament
- Periodontal surgery
- Chronic periodontitis and enamel/cementum disjunction
- Traumatic intraligamentary injection
- Uncontrolled placement of subgingival rubberdamclamps
- Crack until the level of the periodontal ligament
- Development groove
- Cementumdamage of the neighbour tooth during elevator extraction
- Non vital bleaching
- Deep bite with abfraction effects in the cervical area
- Exfoliation and eruption disorders

Protective resorption resistant sheet
� It is known that osteoclasts will not adhere to non mineralized collagen matrices (Trope 1998). The 

activity of the clastic cells is namely attributed to their binding to extracellular proteins containg the 
arginin-glycine-asparticacid RGD sequence of amino acids. These RGD peptides are bound to calcium salt 
crystals on mineralized surfaces and serve as osteoclast binding sites. Importantly, the most external 
aspect of cementum is covered by a layer of cementoblasts over a zone of non mineralized cementoid, 
and therefore does not present a surface satisfactory for osteoclast binding. Internally the dentin is 
covered by a predentin matrix, a similarly organic surface. Thus, the lack of RGD proteins in both 
cementum and predentin reduces osteoclast binding and gives resistance to resorption (Blair 1998, 
Haapasalo 2006). 

� Another hypothesis for the relative resistance of teeth to resorption maintains that intrinsic factors in 
predentin and cementum act as inhibitors of resorptive cells. This hypothesis is interpolated from 
knowledge about bone-homeostasis. It is known that certain factors inhibit the resorptive process in bone. 
One such factor is osteoprotegerin (OPG), a novel member of the tumor necrosis factor (TNF) 
superfamily that has the ability to inhibit osteoclast-mediated bone loss. OPG acts as a decoy receptor by 
binding to the receptor activator of NF-kb ligand ranks, which reduces its concentration and thereby 
inhibits the ability of RANKL to stimulate osteoclast production (osteoclastogenesis).  It is known that 
human gingival fibroblasts, human periodontal ligament cells and human pulpal cells possess the ability to 
produce OPG (Patel 2010, Trope 1998, Von Arx et al. 2009).

� Wedenberg & Yumita (1990) are talking about the presence of an extractable inhibitor of osteoclastic
attachment in cementum and predentin, which explains the natural resistance of these non collageneous, 
organic component within dentin. 

� It has also been demonstrated that the circumpulpal dentin in close proximity to the predentin is spared 
from root resorption, even though most of the peripheral dentin may have been resorbed. A hypothesis is 
that this could be due to specific dentinogenic events, such as tertiary dentinogenis. When odontoblasts
are destroyed, as in rapidly progressive caries lesions, a cascade of inflammatory and healing events results 
in proliferation and migration of fibroblast-like cells toward the exposed circumpulpal dentin forming 
fibrodentin. This fibrodentin might be seen as a defensive matrix. Ultrastructurally, this matrix exhibits 
numerous foci of highly mineralized ground substances with strong glycosaminoglycan reactions and 
dispersed collagen fibrils (Tziafas 2010). Can it be that there are too much osteoclast binding sites on this 
highly mineralized matrix, that resorption is retarded? It has previously shown through in vitro studies and 
analysis of mineralization that there is a relationschip between the rate of resorption and the mineral 
concentration; less mineralized tissues are resorbed more rapidly (Reid 1986).


