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1. METHODS IN DENTAL PATHOLOGY 

1. Compare the ‘suspicious’ teeth with normal bones/teeth

2. Eliminate the non-metric traits & post-mortem damage (taphonomy)

3. Use detailed descriptions

4. Recorded their distribution pattern

5. Consider possible (Differential Diagnoses)

Abnormalities: recognized

pathological lesions: noted

Diseases: defined 



MACROSCOPIC 

GROSS EVALUATION 

IMAGING

3D SCANNING, CT, X-RAYS

BIOCHEMICAL ANALYSIS

DNA, ISOTOPES 

1. Methods in dental pathology 



1.1. MACROSCOPIC

1. Methods in dental pathology 



o Outstanding diagnostic tools

o Complementary to the macroscopic analysis

o Non-invasive and non-destructive

o Facilitate visualizing internal structures of bones

o Permanent digital documentation

o Indispensable for mummified remains

1.2. IMAGING
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magnetic resonance imagingmicrocomputed tomography

1. Methods in dental pathology 

1.2. IMAGING: OTHER EXAMPLES 



1.3. BIOCHEMICAL ANALYSIS

Genomes of pathogens through aDNA is challenging, due to:

1. Preservation

2. Pathogen load & location in the body

3. Environmental microbial contamination

4. Current understanding of microbial pathogenicity

1. Methods in dental pathology 



1.3. BIOCHEMICAL ANALYSIS
limits of DNA

• Bad conditions of preservation = Highly degraded aDNA sequences
→ limit the identification of the SNPs of metabolic pathways related to the
pathologies

• Most genetic diseases are jointly caused by (many genes + environmental
factors)

→ identifying a disease-related haplo type yields information about a possible
predisposition to a disease but does not provide information on the manifestation
of the disease on the analysed sample

• aDNA analysis is costly and time-intensive
stable isotope 

method is the unique 
molecular method 

that can be 
efficiently used

1. Methods in dental pathology 



When: 

✓ Pathology  is  not  grossly  visible  

✓ In cases  of  nutritional  stress,  which  is  not  always identifiable  in  the  
archaeological  record

Non-dietary micro-debris identified in archaeological tartar: (a) Nettle fibre; (b) Conifer pollen; (c) 

Fragment of feather barbule.

1. Methods in dental pathology 

1.3. BIOCHEMICAL ANALYSIS
advantage of using isotopic analyses 
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2. INDICATORS OF STRESS

Stressors can be:
✓ Physical- illness or injury
✓ Psychological- a big exam or interview
✓ Social- loneliness, subordination
✓ Environmental- inadequate housing, noise pollution

Why is ‘stress’ important?
o linked to chronic diseases in modern populations

✓ Cardiovascular disease
✓ Metabolic syndrome & Diabetes (type 2)
✓ Immunosuppression (HIV progression to AIDS impacted by stress)

o Storyteller about the lives people lead (past & contemporary populations)
✓ Many stressors? Few stressors?
✓ How do populations cope?

2. Indicators of stress



2. INDICATORS OF STRESS

2. Indicators of stress

Presence of a direct relationship between (statistically)

stress markers
health of the

individuals

(Wood et al., 1992)



2. INDICATORS OF STRESS
2.1. Enamel Hypoplasia 

known to be a useful indicator for wide range of

detrimental factors in early childhood in past
populations, such as:

✓ nutritional disturbances
✓ mechanical trauma
✓ disease
✓ metabolic
✓ genetic disorders

2. Indicators of stress



2. INDICATORS OF STRESS
2.1. Enamel Hypoplasia 

Often seen on the buccal surface:

1. Pits
2. Grooves
3. Lines→ Linear Enamel Hypoplasia (LEH)

can be obliterated by
dental wear

2. Indicators of stress



2. INDICATORS OF STRESS
2.1. Enamel Hypoplasia 

Typically recorded:

1. Presence
2. Severity
3. Location

2. Indicators of stress



2. INDICATORS OF STRESS
2.1. Enamel Hypoplasia 

Measuring the distance between the LEH and
the cementoenamel junction (CEJ) to
reconstruct chronologies of stressful events

2. Indicators of stress



2. INDICATORS OF STRESS
2.1. Enamel Hypoplasia 

2. Indicators of stress

Macroscopic Histological 

Reid & Dean 2000, 2006Goodman & Rose 1990



2. INDICATORS OF STRESS
2.1. Recent Advances in Cortisol Testing

Analyzed in human hair from archaeological contexts
✓ Demonstrates preservation over hundreds of years (Webb et al. 2010, 2015a, 2015b)
✓ BUT very few archaeological individuals have hair

Cortisol detected in permanent teeth
✓ Modern tooth dentine (Nejad et al., 2016)
✓ Archaeological tooth dentine and enamel (Quade et al., 2021)

Tooth cortisol could provide:
✓ a measure of chronic ‘stress’ that is direct, quantifiable, and comparable with modern stress studies
✓ BUT we need lots more research!

2. Indicators of stress

Dr Quade 

quade@sci.muni.cz

Dentine

Enamel



2. INDICATORS OF STRESS
2.2. Recent Advances in Cortisol Testing

Materials

✓ 37 dentine + 41 enamel samples from 25 teeth
✓ 18 teeth/17 individuals ‘Brno Vídeňská Street’ 11th- 12th cent
✓ 7 teeth /7 modern individuals ‘Czech Republic’
✓ 2nd & 3rd molars preferentially selected

Methods

✓ Record, photograph and wash teeth
✓ Remove and grind dentine and enamel samples
✓ Extract cortisol and evaporate solvent
✓ Detect and quantify cortisol through ELISA (Salimetrics)
✓ Statistical Analysis

2. Indicators of stress

© Dr Quade 

quade@sci.muni.cz



2. INDICATORS OF STRESS
2.2. Recent Advances in Cortisol Testing

Results

✓ Cortisol can be detected in archaeological &
modern tooth structures

✓ Links palaeopathological data with modern data,
research & interests

✓ Opportunities for future research:
➢ Further testing of the cortisol method
➢ Factors affecting cortisol preservation
➢ Relationships between dental cortisol and

other skeletal stress indicators?

2. Indicators of stress

© Dr Quade 

quade@sci.muni.cz
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3. INDICATOR OF ORAL

Ortner 2003

1. Dental caries
2. Periodontal diseases
3. Disturbances in Dental Development
4. Dental Trauma (AMTL)
5. Dental Attrition
6. Dental Discoloration

Most /important recorded

1. Dental caries
2. Periodontal diseases
3. AMTL
4. Abscesses
5. Calculus



2. INDICATORS OF HEALTH
2.1. Dental Attrition 

3. Indicators of health

Reminder

What is it?

✓ A general term that can be used to describe the surface loss of dental hard tissues

Diet indicatorAge estimation 



2. INDICATORS OF HEALTH
2.1. Dental Attrition 

3. Indicators of health

Erosion: 

a chemical process 

does not involve bacterial action

Abrasion: 

an abnormal process

Contact btw teeth & food/outside abrasive substances 

considered pathological?

Attrition: 

a physiological process

tooth-to-tooth contact during mastication 

Occurs on occlusal, incisal, and proximal surfaces



2. INDICATORS OF HEALTH
2.2. Calculus

But not only Dietary,

✓ Alkaline pH in oral environment
✓ Activity of microorganisms
✓ Food preparation methods
✓ Individual susceptibility

✓ Water mineral content
✓ Oral hygiene

3. Indicators of health

Even with good care of your 
teeth

Bacteria in your mouth will mix 
with sugary or starchy food 

when you eat forming a sticky 
film on your teeth, gums, & 

dental restorations

Calculus, known as tartar, is a 
form of mineralized plaque



2. INDICATORS OF HEALTH
2.2. Calculus

often seen on:

1. lingual surfaces of the anterior mandibular teeth
2. buccal surfaces of the maxillary molars

Typically recorded:
✓ Presence
✓ Severity
✓ Location

3. Indicators of health





2. INDICATORS OF HEALTH
2.3. Dental Caries

Cavities are permanently damaged areas in the hard
surface of your teeth that develop into tiny openings
or holes

Multifactorial origins:
1. poor oral hygiene
2. dietary and alimentary practices

Location influenced by:
1. dietary cultural practices
2. tooth morphology
3. wear patterns

Infectious, transmissible, & progressive

3. Indicators of health



2. INDICATORS OF HEALTH
2.3. Dental Caries

✓ Associated with the fermentation of carbohydrates
by plaque bacteria

*sharp increases in caries frequencies in agricultural
societies over hunter-gather societies

✓ Associated most strongly with the proportion of
sugars in the diet

✓ Proteins and fats in the diet don’t seem to
contribute to caries development

*casein, a protein present in milk products, could have
a protective effect on the teeth

3. Indicators of health

Who says 

Caries say 

Carbohydra

tes & Sugars



2. INDICATORS OF HEALTH
2.4. Periodontal diseases

✓ Gingivitis = A gum inflammation

✓ Periodontitis = inflammation touches the soft tissue & bone responsible for keeping teeth firmly anchored and cause
damage there

it can cause teeth to loosen

3. Indicators of health



2. INDICATORS OF HEALTH
2.4. Gingivitis & Periodontitis 

The most common cause of inflamed gums is plaque
‘a thin film that is mainly made up of bacteria

increased by various factors, including:

1. smoking
2. metabolic diseases (diabetes)
3. hormonal changes during pregnancy

3. Indicators of health



2. INDICATORS OF HEALTH
2.5. Dental Trauma 

Most common: Antemortem tooth loss (AMTL)

Related to:

1. nutritional deficiency diseases
2. dental ablation for aesthetic or ritual reasons
3. traumatic injury

3. Indicators of health
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4. PRESENTATION OF DENTAL DATA 

1. Results of each indicator are presented infrequency according to presence or absence using ither
• crude prevalence rates (cpr)
• true prevalence rate (tpr)

2. frequency is considered:
• moderate if ≤ 50%,
• high if ≥ 50%
based on the trends from the studied period in the studied region.

3. to compare frequencies of all pathological conditions between the different periods/sites/population
statistic tests are applied (e.g., Fisher for small sample sizes)
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5. CASE STUDY



Teeth: best-

preserved 

elements of 

the 

individuals 

Research 

question: 

Who were 

the Hyksos?

Identify biological 

profile 

Bronze age 

skeletons 

Levant 

Mesopotamia  

60% nonadults 

High mortality of 

new-born

56% of the sexed 

skeletons belong 

to males

Nile 

Delta  

aDNA
Stable 

Isotopes 

Non 

metric 

traits 

paleopathology



Results 

paleopathology 

Indicators of Oral Health

- Dental wear: 80% high

- Calculus: 24% moderate

- Caries: 6% low

- AMTL: 4.8% 

- Abscesses: 0.7%  

* All % in CPR

Indicators of Stress LEH

- 41% 

- Buccal 

- Multiple episodes

- Moderate severity 

- estimated age of 
development= 4.1 ± 1.1 yrs

No statistically 

significant difference 

between sexes 

Females ≥ males 

Nonadults ≥ adults 



aDNA
Stable 

Isotopes 

Non 

metric 

traits 

paleopathology

No 

preserved 

DNA 

Access to good food resources 

(high status) 

Stressed non adults + females 

(changes) 

Strong 

biological 

affinity with 

Levantine 

populations 

53% non local

87% females 

Hyksos is not an invasion 
A smooth migration from the Levant probably  

Female & children 
Stress resulted from the adaption associated to cultural, socio-political changes 
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6. DENTAL HYGIENE THROUGH TIME

• Hippocrates: first to recommend cleaning teeth with what was
basically a dry toothpaste ‘dentifrice powder’

• Ancient Chinese & Egyptian texts: advised cleaning teeth and
removing decay to help maintain health



6. DENTAL HYGIENE THROUGH TIME

In the Arabian Peninsula, North Africa & the Indian subcontinent:
‘Miswak’ = Chew sticks

• Made from the Salvadora persica tree
• Tradition way of cleaning teeth

In Europe: rags rolled in salt or soot



6. DENTAL HYGIENE THROUGH TIME

Early 1700s, a French doctor, Pierre Fauchard ‘the father of modern
dentistry!’

Late 1700s, Englishman William Addis, first to sell toothbrushes on a large
scale after making it from bone & animal bristles while in prison

Don’t brush your teeth! Instead, clean with 

a toothpick or sponge soaked in water in 

brandy!



NOWDAYS



6. DENTAL HYGIENE THROUGH TIME

6.1. Egypt

o 3000 and 2500 B.C. earliest signs of dental surgery

o Usually involved drilling out cavities or pulling teeth

o No anesthesia but prescriptions for dental pain and injuries

The ancients doctors were familiar with almost all modern dental diseases



6. DENTAL HYGIENE THROUGH TIME

6.1. Egypt

The world’s oldest-known recipe for toothpaste comes from ancient Egypt



6. DENTAL HYGIENE THROUGH TIME

6.2. Etruscan

o First people to take dentistry to a more artistic level

o 700 B.C: first time in history a form of prosthetics was ever used in the
mouth

Two Etruscan dental prostheses made by passing thin strips of gold round teeth on each 

side of a space from which a tooth or teeth had been lost and rivetting the strip so as to 

hold the substitute teeth in place. In one case, the abutment teeth are present, but the 

artificial tooth is lost, and in the other case, the two substitute teeth, portions of an animal 

tooth, remain



6. DENTAL HYGIENE THROUGH TIME

6.3. Ancient Greek 

A 3D reconstruction of the 2,100-year-old mummy's teeth. They were in horrible shape with "numerous" 

abscesses and cavities, problems that may have resulted in a sinus infection, possibly fatal. © International 

Journal of Paleopathology.



6. DENTAL HYGIENE THROUGH TIME

6.4. Ancient China 

The great Sung landscapist Li T’ang depicts a country doctor cauterizing a patient’s 

arm by burning it with the powdered leaves of an aromatic plant. The treatment is 

called Moxibustion that is widely used along with acupuncture for treatment such 

as relieving toothache.

o 6000 BC performed rudimentary dental extractions

o 2700 BC used acupuncture to treat pain associated with
tooth decay

o 1000 AD treated toothaches with arsenic



6. DENTAL HYGIENE THROUGH TIME
6.5. Mesoptamia

In Mesopotamia gods and spirits were blamed for diseases.

o 3000 BC: Clay tablets written in Cuneiform mentioned toothache and treatments
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