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Understanding the Microscopic Nature 
of Dental Diseases

© ELA Svoboda PhD, DDS 2022

Slides 2-29



5ǊΦ !ǊƭƛƴΥ άLƳǇƭŀƴǘ 5ŜƴǘƛǎǘǊȅ Ƙŀǎ ManyRisk Factors for 
Peri-ƛƳǇƭŀƴǘ 5ƛǎŜŀǎŜέ ςLǘΩǎ /ƻƳǇƭƛŎŀǘŜŘ ό5ǊΦ {ǾƻōƻŘŀύ

Dentist/Operator
Experience/Expertise

Surgical
Techniques/Protocols

ProstheticSystems
Screw-in (Hygiene Access /Fit)      
Cement-in (Cement/Fit)

Excessive Load
- Host Related

- Early vs Late Effects

- Biological Effects
- Mechanical Effects

Prosthetic Systems

Transmucosal

Parafunction/Bruxism

Implant: Size / # / Distribution

Materials / Occlusion

Splints / Cantilevers / Ratio / 
Fit / Hygiene Access /

- Prophylactic Antibiotics

-MalpositionedImplants

Surgical Techniques
- Sterile vs Aseptic

- Surgical Incision

- Surgical Trauma
Excess Heat

Excess Compression
Inadequate Congruency

Oro-facially
Mesio-distally

Apico-occlusaly
Invasion of Anatomy

Surgical Protocols
-Flap vs. Flapless

-1 vs 2 stage
-Immediate Placement      
-Early Placement 

-Delayed Placement
-Failed Replacement

immediate / early / delayed

-Immediate Loading
-Number of Implants
-Implant Connection to 

Natural Teeth

Implant Design

-CrestalModule

-Platform Shift

-Fracture Risk 
Material
Diameter
Load
Connection

-Narrow Implants

-Wide Implants

-Tapered Implants

Host / Systemic

Patient Age 

Periodontitis History 

Smoking / Dosage

Genetic Factors  

Health / Medications

Host / Local

Bone:
Quality/Quantity

Excessive Load

Plaque Control

Soft Tissue:
Biotype /Keratinization

Biomaterial

Biocompatibility

Implant Design

Implant Surface

Implant Material
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Compilation of Publications + Dr. !ǊƭƛƴΩǎExperience as a Periodontist  

Specific Risk Factors for Peri-implantitis

History of Periodontitis

Bone Deficiency

Professional Maintenance

Diabetes/Smoking

Poor Plaque Control

Prosthetic Systems
Cleanable,fit, excess cement
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Murray Arlin. Analysis of 15,000 Dental Implants placed over a 30 year period. Spectrum Implants Special Issue Dec 2020. 

Patient
Factors

Dentist
Controlled

Cleanable & Cleaned



Looks pretty good at the Implant Level
²Ƙŀǘ !ōƻǳǘ ǘƘŜ tŀǘƛŜƴǘΩǎ 9ȄǇŜǊƛŜƴŎŜΚ

Dr. !ǊƭƛƴΩǎImplant Survival Rate 

(Still in the Mouth)

© ELA Svoboda PhD, DDS 2022
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5 % lost by 2 years 

8 % lost by 10 years 

These results are like many other studies



tŀǘƛŜƴǘΩǎ 9ȄǇŜǊƛŜƴŎŜ ƻǾŜǊ мл ȅŜŀǊǎ

Same for Cement-in & Screw-in Installation
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Mucositis         47%

Peri-implantitis 20% 

Implant Failures       14%

*Peri-implant Disease

&/or Failure 
81%

Evidence Based Research Results - Rokaya D et al. Peri -implantitis Update: Risk Indicators, Diagnosis, and Treatment.  

European  J of Dentistry 2020: V14, No.4:672 -682.   A Review
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Complications Disappoint Patients & are Not Good for Business

Stimulate a Whole Cascade of Liabilities for
Dentists, Referral Sources, Labs, Implant Companies

© ELA Svoboda PhD, DDS 2022



21 years1 month

Some implants in some patients

can last a long time & tissues can look nice
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From Dr. Murray Arlinõs& referring Dentistsõ Cases



1 
month

21 years
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Connections & bone levels appear to be stable
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These misfit connections are Macroscopic
& easy to see in x-ray images. 

What causes these problems?
How can we prevent them?



Most Implant-abutment misfits are NOT easy to see

Mobile Abutment: Pockets > 9mm

Microscopic
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Damage is easy to see
From Dr. Murray ArlinõsCases



All these diseases originate Microscopically
12

Their extensive damage is easy to see



Peri-implant Disease originates Microscopically
13

Its extensive damage is easy to see



Some Like Arguing for an 
Acceptable Amount of Implant-Abutment Misfit

10 µ (Branemark1985), 150 µ (King et al 2002)

.¦¢ Χ  .ŀŎǘŜǊƛŀ Ŏŀƴ ŎƻƭƻƴƛȊŜ ŀ м ҡ ƎŀǇ όIŜǊƳŀƴ Ŝǘ ŀƭ нллмύ

Adverse consequences include:

Peri-ƛƳǇƭŀƴǘƛǘƛǎ όhΩaŀƘƻƴŜȅ Ŝǘ ŀƭ нллоύ

Screw loosening / fracture (Steinebrunneret al 2008) 

²ƻǳƭŘƴΩǘ tŀǘƛŜƴǘǎ ŜȄǇŜŎǘ /ƻƴƴŜŎǘƛƻƴǎ ōŜ hǇǘƛƳƛȊŜŘ ƛƴ ǘƘŜ aƻǳǘƘ 
to be predictable according to Health Canada & FDA Test results? 
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Are Preventable Misfits Really Acceptable?



1 year
13 years

Unseated Prosthesis/Open Margins
Is there also Subgingival Cement?
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What causes these problems? 

Bone loss
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Why has the peri-implant bone resorbed?

Can this be prevented? 
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Residual Subgingival Cement 
can be difficult to see on x-ray images

The Damage
is easy to see

Why is this type of problem still so prevalent?



Open margin, subgingival cement & bone destruction
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Why is this still such a common problem?



Open margin, subgingival cement & tissue destruction
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To prevent problems, we need to know their root causes! 



Primary Prevention of peri-implantitis: Managing peri-implant mucositis 
Jepsen S et al. J Clin Periodontol2015;42 (Suppl. 16) S152   

NO Predictable Treatment For Peri-Implantitis
78% of their sample Screwed-in Prosthetics 

Prevention is Key!
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1999 Group ~ 2019  Group

Are we still missing something important?

Why ŘƛŘƴΩǘDr. !ǊƭƛƴΩǎImplant Survival Rate 

improve over 30 years?

© ELA Svoboda PhD, DDS 2022
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5 % failures by 2 years &  

8 % by 10 years 



²Ƙŀǘ CǊǳǎǘǊŀǘŜǎ ǘƘŜ 5ŜƴǘƛǎǘΩǎ 9ŦŦƻǊǘǎ ǘƻ Řƻ ŀ ōŜǘǘŜǊ ƧƻōΚ 
What are the Flaws in our current installation systems? 

Who suffers the complications most?
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When Patients Suffer, Dentists Suffer TOO!



¢ƻ ǊŜŘǳŎŜ ŎƻƳǇƭƛŎŀǘƛƻƴǎ ΧΦΦ

Χ ²Ŝ ƴŜŜŘ ǘƻ ǘƘƛƴƪ ƛƴ aƛŎǊƻƴǎ



Χ ōŜŎŀǳǎŜ ŜǾŜƴ aƛŎǊƻǎŎƻǇƛŎ aŜŎƘŀƴƛŎŀƭ ǇǊƻōƭŜƳǎ ǇǊŜŘƛǎǇƻǎŜ 
our patients to diseases caused by Microbes
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Microscopic
25

A Billion Pathogens

0.1 mm=100 µm
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Size of Inoculum

Host Resistance Pathogen Virility

In Microbiology SIZE MATTERS!

Disease 
too many
too weak
too strong



Phagocytosis

Too many 

to eat & 

Too difficult 

to clean
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Peri-implant 
Disease 

Risk Assessment

Heitz-Mayfield LJA, Heitz F, Lang NP.
Implant Disease Risk Assessment  IDRA - a tool for preventing peri-implant disease. Clin Oral Impl Res. 2020;31:397-403.

(Supportive Perio Therapy)

(Diabetes, Smoking) 

#

(Distance 
Margin to Bone)

History of Periodontal Disease

# Probing 
Depth
җ р ƳƳ

Where do Dentists 
need to 

Focus their 
Attention? 
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Peri-implant 

Disease Prevention

by

Reducing

these 

known 

Risk Factors 

for 

Disease  

Heitz-Mayfield LJA, Heitz F, Lang NP.
Implant Disease Risk Assessment  IDRA - a tool for preventing peri-implant disease. Clin Oral Impl Res. 2020;31:397-403.

© ELA Svoboda PhD, DDS 2022

NOT

Cleanable

Cleanable

Prosthesis is Dentist Controlled



Part 2 of 4

Identifying the Root Causes 
of 

Mechanical Risk Factors for Peri-Implant Disease 
inherent to current 

Prosthesis Installation Systems

Slides 30-50
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What causes Treatment Complications?

Let me tell you about the 
Root Causes

of
Mechanical Problems

that expose 
Our Patients to Risk Factors for

Peri-implant disease 

Knowledge is the 
Foundation of Prevention
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Å Loose and tight contacts
Å Misfit implant parts (joint instability, implant & 

screw breakage, spaces for oral pathogens to 
breed and attack adjacent tissues) 

Å Hyper-occlusion
Å Poor prosthesis margins (open, overhanging & 

overextended margins & subgingival cement)

What are the ROOT causes 
ƻŦ ǘƘŜǎŜ aŜŎƘŀƴƛŎŀƭ tǊƻōƭŜƳǎ Χ

© ELA Svoboda PhD, DDS 2022

Χ ǘƘŀǘ ǇǊŜŘƛǎǇƻǎŜ ǇŀǘƛŜƴǘǎ ǘƻ tŜǊƛ-implant Disease?



33

BUT
5Ŝƴǘŀƭ aƻŘŜƭ ґ aƻǳǘƘ

in Dimensions, Composition nor 
Dynamic Behavior in Living Tissues

Indirect Prosthesis Manufacture 
has many finicky steps & poor tissue management tools

Lab 
Makes the 
Prosthesis 

Fit a 
Dental 
Model
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Andersen, Henrik. PhD. Influences Affecting Print. 2021 Webinar: 

https://www.dropbox.com/s/3t1jqlgzp6owwdx/influences%20affecting%20print%20%281%29.mp4?dl=0 

PhD

Implant Manufacturing
is 

BIG Business
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Andersen, Henrik. PhD. Influences Affecting Print. 2021 Webinar: 

https://www.dropbox.com/s/3t1jqlgzp6owwdx/influences%20affecting%20print%20%281%29.mp4?dl=0 

This is from an in vitro study & error terminology is 2-D

Prosthesis Dimensional Error is the sum of all the errors 

inherent in the making of a prosthesis (Errors are 3-D)

PDE ±163 µm
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Industry canproduce connecting parts with

Verified Tolerancesҕ5 µm

Χ .¦¢ ŜŘǳŎŀǘƻǊǎ ϧ ŎƭƛƴƛŎƛŀƴǎ ŀǊŜ ǎǘƛƭƭ ǎǘǳŎƪ 
with ancient designs & protocols cannot work

59b¢L{¢{ ƴŜŜŘ ǘƻ ƭŜŀǊƴ ǘƻ ŜȄǇƭƻƛǘ ǘƘƛǎ ŀƳŀȊƛƴƎ ǘŜŎƘƴƻƭƻƎȅ Χ



Dentists usually
need to adjust 

Contacts, Fit & Occlusion
on installation day

Are crowns and bridges accurate and precise? 

37

Do you really think dentists can adjust at ҕ5 µm with these tools?
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The ROOT causes of 
Mechanical Complications

© ELA Svoboda PhD, DDS 2022

These Predispose patients 
to Biological Problems 

1. Prosthesis Dimensional Error

2. Incongruent Paths of Insertion

3. Tissue Effect-Resistance to Displacement
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1. Prosthesis Dimensional Error (PDE)

© ELA Svoboda PhD, DDS 2022

PDE is the culmination of all the 3-D errors 
involved in the construction of a prosthesis. 

Prosthetic systems that are to be installed by 
the Screw-in System are simply not designed to 

safely manage expected PDE within the 
potential tolerances of their embedded 

connecting parts 

Svoboda ELA. Fixed Prosthesis Installation: An Aviation Analogy Considering 3-D Position, Yaw, Pitch and Roll. Nov 2021, www.ReverseMargin.com, pg1-6. 

Svoboda ELA. New Dental Terminology for Exposing and Mitigating the Root Causes of Installation Related 
Treatment Complications. Aug 2021: www.ReverseMargin.com, pg1-13. 

http://www.reversemargin.com/
http://www.reversemargin.com/


Flawed Concept: [ŜǘΩǎ ŜƳōŜŘ ŀōǳǘƳŜƴǘǎ 
into a prosthesis (ҕ150 µ) on a dental model & 

hope to make those abutment connectors (ҕ5µ) 
fit into/onto implants(ҕ5µ) fixated in the mouth

Andersen, Henrik. PhD. Influences Affecting Print. 2021 Webinar: (In vitro) 
https://www.dropbox.com/s/3t1jqlgzp6owwdx/influences%20affecting%20print%20%281%29.mp4?dl=0

40

PDE & the Screw-in System of Installation

PDE ҕ150 µ

Tolerance  ҕ5µ

How can this system be expected to work properly? 
How can dentists prevent misaligned/misfit joints? 
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2. Incongruent Paths of Insertion (ICPOI)

A Screw-in Prosthesis has a specific path of insertion 
(POI) determined by their embedded abutment(s), 

adjacent teeth and fixated implant(s) 
It is highly unlikelythat all these POIs will be congruent 
at ҕ5 µm and that it is possible to optimize the fit of the 

embedded abutments!

An abutmentwithout a prosthesis attached will have its 
POI determined by the position and orientation of its 

complimentary implant. 
It is possibleto make the position and POI of each 

abutment congruent with its complimentary implant 
and to optimize its fit
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ά9ŀǎȅ wŜǘǊƛŜǾŀōƛƭƛǘȅ ōȅ ǎŎǊŜǿ ǊŜƳƻǾŀƭ 
requires congruency of connectors or 
ǘƻƭŜǊŀƴŎŜ ǘƻ ŜȄǇŜŎǘŜŘ ŜǊǊƻǊ έ

Congruency is almost impossible to achieve among 
the many elements involved in the making and 

installation of a Screw-in prosthesis. 
Retrievability  without congruency requires 
aŀƴǳŦŀŎǘǳǊŜǊǎ ǘƻ ŎǊŜŀǘŜ άǎƭƻǇǇȅ Ŧƛǘǎέ ǘƻ ƘŜƭǇ 
ŘŜƴǘƛǎǘǎ άŦŀƪŜ ǘƘŜ ǇǊŜŎƛǎƛƻƴ Ŧƛǘ ƻŦ ǘƘŜƛǊ 

ŎƻƳǇƻƴŜƴǘǎέΦ 
These sloppy fits and misfit parts create space and 

joint instability that exposes the patient to infection 
and peri-implant disease

Easy Retrievability can be very expensive for the Patient!
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3. Tissue Effects
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Resistance to Displacement Effects (RTDE)
can impede the proper seating of the abutment 

and prosthesis by tissue entrapment and/or 
displacement, and can thus cause 

misfit connections

Gingival Effects (GE)
are a major cause of excess cement 

in the subgingival environment

Svoboda ELA. New Dental Terminology for Exposing and Mitigating the Root Causes of Installation Related Treatment Complications.Aug 2021: 
www.ReverseMargin.com, pg1-13. 

http://www.reversemargin.com/


These Root causes of Mechanical Problems
can act individually or together to cause é 
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Χ ǎŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘŜ 
Zirconia abutment 

shape from its 
Titanium base

Carl Misch: 35 Ncm
torque is enough to 

draw 2 boxcars together 
on a level track

1. PDE     (Tight contact(s)?)

2. ICPOI  (Tight contact(s)?)

3. RTDE  (Tissue resistance?)



45

These Misfits are Macroscopic & Easy to See

1. PDE     (Tight Mesial contact?)

2. ICPOI  (Tight Mesial contact?)

3. RTDE   (Mesial Tissue entrapment?, 

Tight Mesial contact?)
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These Misfits are Macroscopic & Easy to See

1. PDE     (Tight Mesial contact?)

2. ICPOI  (Tight Mesial contact?)

3. RTDE  (Mesial Tissue entrapment/resistance 

to displacement?)



Implant-abutment misfit is NOT easy to see

Mobile Abutment-Crown Complex 
Pockets > 9mm

This misfit is Microscopic & Dynamic 
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The damage is easy to seeά¢ƻƻǘƘ ƳƻǾŜǎ ǿƘŜƴ L ǇǳǎƘ ƻƴ ƛǘέ


