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Reading Resources

Chapter 21 and 45

Periodontal Wound Healing and Regeneration

Lindhe’ s Clinical Periodontology and Implant Dentistry Volume 7 2022

https://youtu.be/ub2gGelwGCM

https://youtu.be/_gn-OBzkoEU

https://youtu.be/yb6TzZqmuTE



1- Restore and maintain structure and function of teeth  

throughout the individuals’ life.

2 – Control dysbiosis, inducing favourable clinical alterations in 

the periodontium.

3 – Regeneration /repair  

4 -Improve aesthetics

Aims of Periodontal Therapy



Non–surgical therapy after risk factor management ( steps 1 and 2) 

Surgical

        - Surgical therapy (mucoperiosteal flap)

– Regenerative procedures, guided tissue/ bone regeneration

– Periodontal plastic /pre-prosthetic surgery

– Implant surgery

Growth factors

Cell therapy

Gene therapy

3D printed scaffolds

Host modulation therapy- NSAID, low dose tetracyclines- control enzymes

Bone metabolism enzyme control

Antioxidants- eg resveratrol

Periodontal Therapy procedures and 

Wound healing



Healing

Cell/tissue response to injury in an attempt to 

restore the normal structure and function.

Wound and Healing

Disruption of the anatomic structure and function in a 

body part

Peculiarities in the Periodontal area: 

Wound margins are opposing a rigid non-

vascularized surface

Wound/injury


Text Box
After non-surgical periodontal therapy, the pocket heals by forming long junctional epithelium




Phases of wound healing

Sequence of well-orchestrated innate temporal and spatial events that 

dictate the outcomes of wound healing, either perio regeneration or 

perio repair.

These events follow a dynamic complex biomolecular path involving cell 

migration, proliferation, differentiation, angiogenesis, extracellular matrix 

formation and remodeling.

  



Immediate response-Initial clot- essential to protect wound and act as matrix 

for cell migration    

Inflammation phase-Growth factors in initial blood clot attract inflammatory 

cells ( mostly neutrophils and monocytes) which cleanse wound and initiate 

repair.

Granulation phase- @ day 4-Macrophages predominate to continue 

decontamination but also formation of granulation tissue with recruitment of 

fibroblast, endothelial cells, smooth muscle cells-highly regulated, growth 

factors and cytokines involved- collagen formation occurs , cell-matrix and cell 

to cell links

Maturation phase- @ day 7-Fibroblasts aid in tissue maturation, 

myofibroblasts help wound contraction, healing responds to functional 

demands – regeneration or repair

Periodontal wound healing more complex than epidermal wound 

healing

 

Phases of healing after injury

Factors that affect healing – local factors ( infection, tissue trauma, poor vascular 

perfusion) Systemic factors –hormones, stress , nutritional deficiencies









Procedures specially designed to restore those 

parts of the tooth-supporting apparatus which 

have been lost due to periodontitis.

Regenerative procedures in Periodontology



• New cementum with inserting and functionally orientated ligament fibers

• Alveolar bone

• Gingiva 

Some definitions ..

Reproduction or reconstruction of a lost or injured part in such a way that the 

architecture and function of the lost or injured tissues are completely restored.

REGENERATION



Healing of injuries without the complete restoration of structure or function of 

a part.

Long junctional epithelium 

(satisfactory healing result)

Root resorption- unsatisfactory

Ankylosis- unsatisfactory

Repair



“The type of cell which repopulates the root surface after 

periodontal surgery determines the nature of the healing that 

will occur.”

Melcher, 1976

Healing dynamics of periodontal tissues

1) Epithelium

2) Cells derived from the gingival connective tissue

3)  Cells derived from the alveolar bone

4)   Cells derived from the periodontal ligament 

• Different embryonic origin

• Different rates of proliferation





Healing outcomes after periodontal 

therapy and surgery

1) Epithelium usually wins the race-if epithelium 
repopulates the wound, a long junctional epithelium 
formed

Primary function is wound coverage and protection 
against microbes

Fastest  tissue to proliferate , populates the root first, 
prevents other cell types from populating the root ,heals 
within weeks 

Ectodermal origin


Text Box
To stop epithelium from proliferating, we place GTR (guided tissue membrane, which prevents epithelial profliefaction




Healing outcomes

2) Cells derived from the gingival connective tissue

Mesodermal origin

Second fastest tissue

Connective tissue adhesions, reduction in tissue volume & recession

Root resorption

3) Cells derived from the alveolar bone

Mesodermal origin

Ankylosis

Resorption

Slide 17



Healing outcomes

4) Cells derived from the periodontal ligament

Same ectomesenchymal origin

Only tissue able to regenerate

Karring et al 1985



Epithelium exclusion

Basic requirements for periodontal regeneration …

Gingival CT exclusion

Wound stability

Space-provision

Primary intention healing 



Factors affecting regeneration potential

Defect factors

Tooth factors-restorability , mobility

Surgical factors 

Patient factors





Bony defect size ( ideally 3/4 walls)  , depth ( min 3mm), 

width(narrow) 

• Accessibility

Defect factors

Surrounding soft tissue ( sufficient, thick, keratinized) 





Wound coverage 

Surgical technique

Space maintenance

 

Clot stabilization 

Surgical factors

Blood supply



Physical

Biochemical
. Extracellular matrix and growth factors-still experimental

. Enamel matrix proteins ( Emdogain)

Clinically some cases appear successful but histologically epithelial lining may 

be seen against bone instead of new cementum and bone

How to promote regeneration clinically

1. Bone grafts 

2. Barrier devices or membranes for guided tissue regeneration – GTR

3- 3D printed scaffolds



Bone loss

Attempt to correct bony defects

Attempt to “regenerate”

1. Bone grafts

Autogenous bone- same patient

Bone derivates

Allogenenic –same species( another human)

Xenogenenic- different species( bovine,equine, porcine)

Bone substitutes

synthetic biomaterials

Limited if any evidence of histological regeneration if no membrane is 

used to exclude epithelium/CT

Act as a “biological obturation/filling”of the defect













Placement of a physical barrier to exclude epithelium and 

connective tissue, allowing the repopulation of the wound by 

progenitor cells.

• Non-resorbable

• Resorbable

Limited clinical results due to:

Technique sensitivity (even microsurgical/modified approaches)

Instability

Infection

Recession

Membrane collapsing

Patient factors-biofilm control, smoking

2. Barrier devices or membranes

Nyman et al 1982 a, b

Susin et al 2015



Degree II furcation defect











































































































































Regeneration more reliable in 3 wall compared to 1 wall defects

Intrabony defects

Wound stability and space provision key to success 





4. Enamel matrix derivatives

Enamel martix proteins active during periodontal embryonic formation

EMDOGAIN – porcine enamel matrix proteins , mostly amelogenin, 
commercially available- has been shown to affect wound closure, reduce 
inflammation and increase predictability of healing outcome.

Less technique sensitive than membranes plus less complications.

Increasingly used with minimal surgical procedures ideally.

Can be combined with bone grafts







• Non-surgical use?





• In soft tissue grafts-  cell therapy ( autogenous fibroblast , autogenous 

keratinocytes placed in alloderm) currently used to replace tissue lost 

through trauma or craniofacial malignancies- these cells do not self-renew.

• Recently new commercial ways of producing /expanding autologous bone 

marrow derived stem cells shows promise in alveolar bone defects 

• Gene therapy- potential for producing proteins/ growth factors that are 

more bioavailable but still very experimental 

• 3D printed scaffolds- provides space and wound stability. , has the 

potential to guide the  complex spatial and temporal interactions during 

periodontal wound healing- customized scaffold made of biodegradable 

polymer designed from a CT image of a bone defect used very 

successfully in a patient recently

Cell and Gene therapy, 3D scaffolds


Text Box
Gen21s is a growth factor which induces bone formation




Furcation defects ( mandibular molar, grade 2, buccal)

Intrabony defects( ideally 3 walled, greater than 3mm depth)

Recession defects

Bone regeneration in Implantology

Where we should consider regenerative 

therapies.



New technologies in Tissue 

Regeneration



Fibronectin, PDGF, IGF, TGFs, BMP-3

3. Extra Cellular Matrix  and growth 

factors

Significant results in animal models

Clinical efficacy thus far appears insufficient to warrant wider clinical use

Expensive

 

Other techniques;

Systemic PTH,  sclerostin monoclonal antibody

Soft tissue grafts-  cell therapy ( autogenous fibroblast , autogenous 

keratinocytes placed in alloderm) currently used to replace tissue lost through 

trauma or craniofacial malignancies- these cells do not self-renew.

Recently new commercial ways of producing /expanding autologous bone 

marrow derived stem cells shows promise in alveolar bone defects 



Healing assessment

Ethical considerations, animal models, indirect evidence from case reports

Clinical parameters

 Gain in attachment levels

Radiological examination

 Gain in bone levels

Re-entry surgeries

 Gain in bone levels

Histology

 Only way to really detect regeneration!!

 



Progenitor cells for reformation of lost periodontal attachment 

are only present in the periodontal ligament.

Periodontal regenerative procedures need to encourage 

repopulation of the wound with periodontal  ligament cells.

Regenerative procedures include GTR and Emdogain. 

Regeneration not guaranteed! 

Bone grafts lack the ability to regenerate, they rather repair.

Histology is the only way to detect true regeneration.

Our lecture today…




Text Box
Palatal root groove case:
- bone defect caused by a palatal root groove 









Thank you!!!
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