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Pulpitis:

Is the inflammation of the dental pulp 

Develops like any other inflammation in the connective tissue

• but with the specific feature determined by the space in which it 
develops: 

Starts in or near the area of irritation/damage.

Can be caused by many etiological factors. 



The knowledge now

• There is no clear line between inflammation and immunity. 

• Acute inflammation, innate immunity, humoral immunity and cell-

mediated immunity together provide the host with a wide range 

of weapons with which to fight pathogens and provide 

repair/healing. 

• The main role of these systems is to protect the individual from 

the invasion of infectious organisms that can cause disease.



There is no clear line between inflammation and 
immunity. 

Acute 
inflammation

Innate 
immunity 

Humoral 
immunity 

Cell-
mediated 
immunity

▪ They together provide the host with a wide range of weapons with which to 
fight pathogens and to provide repair/healing. 

▪ The main role of these systems is to protect the individual from the invasion 
of infectious organisms that can cause disease.



Causes of 
pulp 
inflammation

• Due to untreated caries lesion

• Due to exposure of the dentin or pulp to the oral 
cavity

Bacterial - (Infectious pulpitis): 

• Microorganisms – vital irritants, can damage pulp 
through 

• Toxins secreted by bacteria from caries lesion

• Degradation products from the dentin

Caused by:



Causes of 
pulp 
inflammation:

• Acute trauma - crown fractures 
(coronal or radicular), luxation

• Chronic trauma – bruxism, attrition, 
orthodontic movement

Traumatic pulpitis, due to 
traumatic injuries of the teeth

• During cavity preparation – heat 
generation, cavity depth, pulp 
exposure

• Dental materials

• Chemical factors

Iatrogenic pulpitis – non vital 
irritants



RESPONSE OR DEFENSE REACTIONS OF PULP 

1. Formation of 
sclerotic dentin  -

sclerosis of the 
dentinal tubules.

2. Formation of 
tertiary dentin – at 

the interface 
between dentin 

and pulp.

3. Inflammation 
of the pulp.



Sclerotic (transparent) dentin:

• Type of protection - in young permanent teeth and a chronic carious process. 

• Its formation is in response to mild stimuli and leads to increased mineralization in the areas 
surrounding the carious lesion - and a result of odontoblast activity.

• It is a process in which mineral is deposited within the dentinal tubules. The result is hypermineralization of the inter-
and peritubular dentin, mineralization of the entire lumen of the dentinal tubules and finally of the odontoblast 
process itself. 

• As consequence - reducing the permeability of the dentine and making it impermeable to bacteria and toxic 
products in direction to the pulp. 

• The whole area acquires a homogeneous nature with the lost of dentinal structures. Due to the high degree of 
mineralization, this dentin is called transparent protective dentin.

1.



Sclerotic dentin



Tertiary dentin 

• As a response to various external stimuli, such as dental 
caries, attrition and trauma.  

• It is a layer of dentin formed at the interface between 
dentin and pulp, and its distribution is limited to the area 
beneath the stimulus. 

• Provides extra protection for odontoblast and other cells of 
the pulp by increasing the distance between them and the 
injurious stimulus - the pulp escapes, retracts

• Is usually shiny and more darkly colored but feels hard to 
the explorer tip (more mineral content) and often can be 
seen radiographically in the form of a more radiopaque 
(lighter) area. 

2.



Sclerotic vs tertiary dentin

• Sclerotic dentin – is in 

dentin

• Tertiary dentin – is in the 

pulp chamber-



Tertiary dentin

• is secreted in response to external stimuli (e.g. 

caries).  

• Its secretion in response to moderate stress is 

referred to as “reactionary dentinogenesis” in which 

the odontoblast layer is preserved.

• In more stressful disease circumstances, odontoblast 

survival may be compromised - in such cases the 

healing process is more complex and entails 

“reparative dentinogenesis”. 



Tertiary dentin

Reactionary 
dentin:

Formed by 
odontoblasts

In response to 
mild stimuli

Reparative 
dentin:

Formed by 
odontoblast-

like cells 

In response to 
severe injury



Tertiary dentin – reparative 
dentine 

• Reparative odontogenesis encompasses a 

complex sequence of biological events, 

involving progenitor cell recruitment and 

differentiation prior to matrix secretion at the 

site of the injury. 

• In cases of pulp exposure, reparative 

dentinogenesis can give rise to a dentin 

bridge formation, restoring the dentin matrix 

continuum around the pulp.



3.Pulp inflammation:
3.

Caries is a prolonged process and the lesions progress 
slowly over the years.

Bacteria that have invaded the enamel and dentin can grow and 
multiply without being attacked by the host's defense.

When bacteria enter the pulp - they become vulnerable to the 
body's defense - to inflammatory and immune mechanisms. 



Pulp inflammation

• caused by caries lesions begins as a low degree of an immune 

response to bacterial antigens rather than as an acute 

inflammatory response. 

• Initially, the inflammatory cell infiltrate consists almost entirely 

of lymphocytes, macrophages, and plasma cells. This is a 

typical infiltrate of a chronic inflammatory reaction. 

• In addition, there is a proliferation of small blood vessels and 

fibroblasts with deposition of collagen fibers.



Pulp inflammation

• The first inflammatory reactions within the pulp 
occurs when caries from an enamel lesion invades 
the dentin. 

• Neutrophils, granulocytes, lymphocytes, and 
macrophages are seen in the odontoblastic layer. 

• The enzymes released by damaged granulocytes 
and macrophages cause necrosis of the endothelial 
cells and this results in increased vascular 
permeability and extracellular edema. 

• PAIN - If the treatment is performed at this stage, the 
pulp inflammation is reversible.



PULP INFLAMMATION

• Inflammation is the main response against damage to all blood-supplied 
tissues. 

• As in other tissues it can be acute or chronic. 
• The duration and intensity of the stimulus are partly responsible for the type of 

response. 

• A weak, long-lasting stimulus can lead to chronic inflammation

• A sudden strong stimulus will provoke more acute inflammation.

• In a slowly progressing carious lesion in the dentin, the irritants reaching 
the pulp are bacterial toxins and thermal and osmotic factors from the 
environment. 

• The pulp responds to these mild, tolerable stimuli with chronic 
inflammation, that is  localized beneath carious lesion/cavitation.



Pulp inflammation

• Not every inflammatory reaction in the pulp leads to its 

permanent damage.

• Chronic inflammation is usually considered an 

inflammatory-reparative reaction when all the elements 

needed for healing are present.



Pulp inflammation

When the carious lesion is 
removed, before the bacteria 

reach the pulp, the 
inflammation is eliminated, 

and healing occurs.

• The main goal of operative 
treatment is to remove 
bacteria from the dentin so 
that the inflamed pulp can 
heal.

• the IPT method is based on 
this.



Pulp inflammation:

1. The similarity:

• The pulp responds to 
irritation through 
inflammation.

2. The difference:

• Certain features that 
make it unique and 
that can change this 
tissue response 
sometimes drastically.  



These two factors put the pulp in an extremely unfavorable 
position to deal with edema, necrotic tissue and foreign materials.

The difference:

Swelling is one of the 
main signs of 

inflammation - when the 
pulp becomes inflamed, 
anatomical limitations -
the rigid dentin of the 
pulp chamber and the 
root canal, will rule out 

the possibility of 
increasing its volume. 

In addition, the pulp 
almost completely lacks 

collateral circulation.



Pulpitis - features:

• Due to the anatomical preconditions - for the pulp 
there is no possibility for expansion (increasing of its 
volume).

• it is assumed that the result of the increasing pressure 
in it (due to edema) would lead to compression or 
asphyxia of its vessels in the apical foramina, which 
will cause blood stasis with subsequent ischemia and 
necrosis.

• this situation has specifics in immature teeth (with 
incomplete root development) due to the 
unformed apex



Pulpitis:• The pulp responds to irritants by 

developing local inflammation in the area 

of their action.

• Inflammation can remain as a local 

inflammation for a long time, sometimes 

for years, if these irritants are mild.

• If irritants are removed - local inflammation 

is also removed

• after treatment of the carious lesion and its 

restoration.

• The pulp has serious protective 

mechanisms against the action of irritants 

together with serious reparative potential.



Pulpitis:• If the irritants stay for a long time and if 

they are strong enough, this will lead to the 

spread of inflammation throughout/entire 

pulp.

• In most cases, the process progresses 

rather slowly from the pulp`s periphery 

where the stimuli have reached it, to its 

central part, and after that to the root pulp 

and from there to the periapical tissues.

• This is followed by pulp necrosis in the 

direction to the apical foramen



Pathogenesis of pulp inflammation

• In one and the same pulp tissue, but in different areas, different 

stages of the inflammatory process can be observed.

• Tissue necrosis is observed at the site of inflammation.

• The underlying tissue may be inflamed with the presence of cells 

characteristic of chronic inflammation.

• In this area - one or more encapsulated micro abscesses may be 

observed.



Pathogenesis of pulp inflammation

• Apically from the inflamed area - non-inflamed tissue can be seen .

• Without treatment, the inflammation (and later necrosis) will gradually 

spread in the apical direction until the entire pulp necrotizes.

• In practice total inflammation (pulpitis), in the sense that the whole 

pulp is infiltrated by inflammatory cells, does not seem to occur.



Pathogenesis of pulp inflammation:

•Pulp inflammation is a dynamic process

•An acute inflammatory reaction can be imposed on 

chronic inflammation. 

•This is more common in the inflamed pulp

• although many cases of an acute episode result from 

new external stimuli reaching the pulp tissue.



Pathogenesis of pulp inflammation:

• A rare variation in the development of pulp 

inflammation is the formation of a pulp polyp

• Under certain conditions, the gradual damage of 

the pulp may be stopped temporarily - when the 

carious attack or traumatic injury has led to the 

opening of the pulp chamber.

• Then, instead of necrotizing, the pulp tissue may 

begin to proliferate - as a result, proliferation form 

of pulpitis chronic hyperplastic Pulpitis or pulp 

polyp develops.



Pulp inflammation:

• The severity of pulp inflammation beneath the carious lesion 

depends largely on 

• the depth of bacterial penetration 

• as well as the manifestation of the protective potential of the 

pulp-dentin complex

• as the depth/extent of reduction of dentin permeability due 

to sclerosis

• and/or the formation of tertiary dentin



Pulp inflammation:

• When the remaining dentin thickness is ≥ 1.1 
mm, the pulp inflammatory response to 
bacterial infection in the dentinal tubules is 
negligible

• In deep carious lesion and the remaining 
dentin thickness of 0.5 mm, a significant 
increase in the degree of pulp inflammation 
is found.

• When the remaining dentin thickness is about 
0.25 - 0.3 mm - hyperemia and pulpitis 
occur.



Pulp 
inflammation:

• The pulp reacts with acute 

inflammation only when 

bacteria have already 

invaded the reparative 

dentin that has formed 

beneath the lesion. 



The Protective Role of the Remaining 
Dentin Thickness  RDT

1. Initial carious lesion or shallow cavity preparations 
(RDT > 500 mm): 

• a localized reactionary dentin may be secreted 
facing the restoration site, 

• and intratubular mineralization (dentin sclerosis) 
occurs, resulting in a significant decrease in the 
dentin permeability and pulp protection. 

• It has been suggested that this stimulation may 
be due to signaling molecules (i.e., TGF-b1BMP-2
– liberated from the dentin during 
demineralization).   



2. Carious lesion progression implying a deep 
cavity preparation (RDT < 500 mm): 

• Development of these lesions may lead to partial death of 
odontoblast. 

• Depending on the pulp inflammatory intensity, 
progenitor/stem cells can migrate to the injury site and 
differentiate to give rise to a new generation of 
odontoblast-like cells. 

• These cells are responsible for the deposition of a specific 
type of tertiary dentin termed as reparative dentin



3. Deep cavity preparations with RDTs between 
250 and 40 mm

• During a subsequent restorative process - lead to poor tertiary dentin 
repair activity. 

• These result from impaired odontoblast dentin secretory activity due to 
cellular injury 

• The mean number of intact odontoblasts found beneath this kind of cavity 
preparation was 36% lower than the number found beneath similar 
preparations with an RDT between 500 and 250 mm. 

• This lack in the ability of the odontoblasts to provide adequate pulp 
repair and pulp protection after deep cavity preparation has been 
supported by observations of a persistent inflammatory pulpal response 
and odontoblast displacement following such deep cavity preparations.



Important functions of the pulp

• The pulp tissue accomplishes several important functions, 

including immune cell defense and surveillance, nutrition, 

dentinogenesis, and proprioreceptor recognition. 

• Healthy pulp tissue can generate reparative hard tissue, 

secondary, and peritubular dentin in response to assorted 

biologic and pathologic stimuli. 

• The maintenance of dental pulp vitality, therefore, is essential to 

the long-term retention and normal functioning of the tooth.



NB!!! Pulp exposures

From caries

The pulp and the 
dentin are 
INFECTED

From operative 
procedure

Only the dentin may 
be INFECTED

The pulp – vital and 
sometimes NOT

infected

From traumatic injury

The dentin is NOT
infected

The pulp – vital and 
NOT infected if 

treatment – immediately 
after the injury 



Pulpitis

UNTREATED

Death of pulp

Spread of Infection through
apical foramina into periapical tissues

Causes Periapical Periodontitis



Anatomical and 
physiological features of 

permanent children's teeth

concerning inflammatory diseases of the pulp and the treatment methods



Аnatomical features

• Thinner enamel in pits and fissure 

• Thinner dentin

• With relatively large tubules

• Higher pulp chamber

• The root system in development - 3-5 years after tooth eruption.

• Extensive contact with the periodontium

• Existence of an apical papilla



Immature permanent teeth 

• are those in which root development and apical closure 
have not been completed. 

• these teeth can be present in children from 6 years of 
age until 2 to 3 years after the eruption of the third 
molars. 

• after apical closure, these teeth are classified as mature 
teeth. 



Immature permanent teeth 

• Have thin-walled roots, wide open apices, and roots that have not 

reached their mature length. 

• Dentinal tubules in immature teeth are relatively large, which 

provides increased permeability for microbial ingress. 

• The fragility and poor prognosis of these teeth leads to the 

choice in some cases of extraction. 



Immature permanent teeth 

• However, with early diagnosis and intervention, pulp preservation 

strategies promote an environment for continued dentin 

apposition and completion of apexogenesis. 

• This will allow continued growth and strengthening of the root, 

decreasing the risk of fracture.



Immature pulps

• Have an innate ability to maintain normal function when microorganisms and their by-
products do not challenge their integrity. 

• Are more cellular and have a rich vascular supply with better healing potential than in 
adults, and their degree of root development will affect the treatment plan

• Teeth with open apices are well vascularized and feature a high level of active 
immune cell surveillance that commands a favorable probability of healing. 

• The ultimate goal in vital pulp therapy is to stimulate repair by encouraging the 
recruitment of odontoblast-like cells that differentiate after the death of the original 
post-mitotic pulpal cells and deposit a bridge of reparative dentin.

• A well-sealed restoration must be provided to protect the bridge from microbial 
attack. 

• The restoration is pivotal to the long-term successful outcome for immature teeth.



Immature permanent teeth

• It should be kept in mind that the apposition of secondary dentin in the pulp chamber and the root canal 
is a continuous process. 

• Physiologic secondary dentinogenesis represents the deposition of dentin after completion of the crown 
and root formation. It continues, at a much slower rate, throughout the life of the tooth. 

• It is extremely important to maintain pulp vitality whenever possible, because dentin apposition can 
prevent fracture. 

• Root fracture is a common finding after traumatic injury in endodontically treated teeth with wide root 
canals. 

• The aim of all treatment planning for young permanent teeth is to preserve pulp vitality, providing 
conditions for continuous root development and physiologic dentin apposition. 

• The pulp and the dentin are closely related and are usually looked upon as one unit, the pulp-dentin 
complex. All procedures performed in the dentin will have an effect on the pulp.



Immature pulp:

• Provides good pulp protection

• Excellent regenerative and reparative capabilities

• Young, active odontoblasts – tertiary dentin;

• Hight number of undifferentiated mesenchymal cells (stem 

cells) that can differentiate into secretory or immune;

• They support the tissue in case of inflammation



Immure pulp:

• Hight cellular contain Low fiber 
contains, rich an intercellular 
substance - excellent metabolism;

• Good blood supply:

• active microcirculation;

• elastic thin vascular walls - easily 
leak blood elements;

• shunt system

• An abundance of amylin nerve fibers 
- rapid reactivity.



Stages of root development:

1. Teeth with wide, divergent apical opening and a root length estimated to the less than ½ of the final root length

2. Teeth with wide, divergent apical opening and a root length estimated to ½ of the final root length

3. Teeth with wide, divergent apical opening and a root length estimated to 2/3 of the final root length

4. Teeth with wide open apical foramen and nearly completed root length

5. Teeth with closed apical foramen and completed root development.

1. 2. 3. 4. 5.



Favourable conditions

Wide-open root apex - in stages of root 
development - (from 1 to 4)

Reduces tissue swelling;

Possibilities for:

• removal of inflammatory products, toxins and MO;

• the onset of a healing process and  with real healing.



Problems faced with open apex

• The lack of an apex does not stop the inflammation;

• A rapid transition from one stage to another of inflammation - due to the 

histological immaturity of the pulp;

• Overcoming the apical papilla leads to the direct involvement of the 

surrounding bone;

• The open apex and undeveloped root walls make it impossible to apply 

conventional methods of treatment

• The thin root canal walls become prone to fracture.



Conventional methods of endodontic treatment

They  do not meet the 
main goals of treatment 

• to maintain the vitality of the 
pulp and apical papilla to 
ensure final root 
development.

The technical difficulties 
for their 
implementation, 

• which arise from the 
specifics of the undeveloped 
root



Main treatment goal in immature permanent teeth : 

To maintain the vitality of pulp-dentin complex

The features of the 
immature pulp -

pronounced 
possibilities of healing

Presence of apical 
papilla –with strong 

vital capacity

Features of the 
inflammatory process

To ensure root 
development



Features of immature permanent teeth  

• Dentin and pulp are protected together. 

• For a long time, carious attacks are: 
• slow and weak 

• or strong and short. 

• Both cases stimulate the manifestation of the protective potential of 
the pulp-dentin complex. 
• Sclerotic and tertiary dentin are formed,

• and mild chronic inflammation develops. 
• This inflammation preserves the vitality of the pulp and is asymptomatic for a long time. 

• For a long time in the situation of pulpitis, the reaction of the pulp-
dentin complex is proportional to the intensity and duration of action 
of the damaging agents.



Features of pulp inflammation in immature teeth

• For a long time, the inflammation remains chronic and reversible.

• Presence of a limited chronically inflamed area and vital pulp 

beneath;

• There is a possibility for the pulp treatment, not its removal;

• A real healing process is taking place;

• There are good opportunities to preserve the vitality of the pulp

IMPORTANT!



Lack of 
apical 

constricti
on

Problem with 
devitalization

Problematic
vital 

extirpation

Impossible to 
control 

bleeding

An 
impossibility 
for root canal 
cleaning and 

shaping 

Impossible 
root canal 

drying

Problematic 
obturation 
of the root 

canal 
system

Technical difficulties applying conventional endodontic treatment in 
immature permanent teeth: 



The negative consequences of all this are:

• Long and unsuccessful treatment:

• Rapid exacerbation of inflammation;

• Rapid complications;

• Risk of tooth loss:

• Compromising the dentition at an early age;

• Compromising the dentist in front of patients.



The onset of pathology in permanent teeth

Carious 
lesion

After 6-
th year

Pulpitis 
After 8-
th year

Periodontitis 
To the end 

of 11-th 
year



Pulp therapy

• The most important, and most difficult, aspect of pulp therapy is 

determining the health of the pulp or its stage of inflammation,

• so that a decision regarding the best form of treatment can be made. 

• In immature permanent teeth, 

• The stage of inflammation together with the degree of root development 

• will determine the treatment to be performed.



Treatment success depends on:

The accurate diagnosis;

Selection of the most appropriate treatment method;

The timely treatment

Proper performance of the treatment technique



The accurate diagnosis

• To make the most accurate diagnosis of the pulp condition, 

information must be obtained from several sources,

• a detailed medical history - presence of common diseases 

• characteristics of the pain, 

• and a thorough clinical and radiographic examination. 



Pulpitis - features

• Symptoms are the only indicator of pulp pathology, 

• It is important to understand what the different symptoms 

may mean.

• Very important is to assess the type of pain described by the 

child:

• whether it is spontaneous or is precipitated by a stimulus.



Pulpitis - features

• Sensitivity to pressure may indicate that the pulpal inflammation 
has extended to the periodontal ligament. 
• may also be the result of a sealant placed in excess or a high restoration 

causing hyper-occlusion. 

• Food impaction can also mimic the symptoms of an irreversible pulp 
condition. 

• In cases of trauma, both patient and parents should be asked about 
the timing and nature of the injury, and whether previous treatment 
or traumatic incidents have occurred. 



Pulp pain:

• Can often 

• provide important information about her health 

• determine the diagnosis and treatment of a tooth: 

• For this purpose, 4 functions of pulp pain are especially 

important:

• the intensity of the pain

• its duration

• how the pain is caused - after stimulation - provoked or spontaneously

(unprovoked) 

• whether this is repeated – referred pain



Endodontic examination 
and diagnostic

For pulp health assessment



The 
assessment 
of the pulp 
status

1. Patient history

2. Clinical examination

3. Clinical diagnostic tests

4.Radiographic examination

5. Direct pulp evaluation



1. Assessment of pulp 
pathology

• History of PAIN: 

• duration

• frequency

• Localization

• irradiation

• factors, that can aggravate or relieve the pain



Target questions

• Type of pain:
• starts suddenly (spontaneously) or 

is provoked?

• Periodicity:
• is there a time of occurrence or is it 

sporadic or accidental

• Intermittent pain
• does the pain continue after it 

starts or is it intermittent?

• Duration: 
• how long does it last after its 

occurrence?



Target questions:

• Nature of pain:
• Dull (very strong) - bone pain

• Pulsating (like blows) - the pain 
of vascular origin

• Acute, recurrent, sharp -
pathology in the neurovascular 
supply of the pulp - irreversible 
pulpitis

• Posture change:
• the pain strengthens when body 

bending



Pulp pain:

• Provoked pain - It can be caused by thermal, chemical or mechanical stimulus and

• usually disappears immediately after their removal. 

• usually indicates dentin sensitivity due to a deep carious lesion or compromised 

restoration. 

• In such a situation, the pulp is in a transitional state, which is usually reversible.

• Short-term pain, 

• such as the immediate reaction to heat or cold, which disappears immediately after 

removal of the stimulus, indicates that the pathology is limited to the coronal part of the 

pulp.

• The presence of persistent/prolonged pain after removal of thermal stimuli is an 

indicator of a wider range of inflammation. This is an indicator of engagement of entire 

coronal pulp



Pulp pain

• Spontaneous pain, throbbing, constant pain that wakes up the 

patient at night is an indicator of irreversible pulpal 

inflammation. 

• It shows that the inflammation has progressed significantly 

and the treatment (only to the area of the coronal pulp 

(removing only the coronal pulp)  is inadequate.



Pulp sensitivity tests:

• They are performed in order to determine whether the pulp is vital or not.

• These tests are often crucial.

• Usually used - a hot or cold test or electrical stimulation is.

• In all testing methods, the tooth must be clean and completely dry,

• to minimize the possibility of conducting the stimulus to the nerve fibers of the 

gingiva and periodontal ligaments.



Hot test:

• Technique:

• Gutta-percha can be used:

• It is heated over a lamp 

• applied with light pressure to ensure good 
contact, in the area of the incisal edge or on 
the vestibular surface of the tooth, away 
from the gingiva.

• It is removed immediately if the patient 
shows a reaction, 

• otherwise, leave in place until cool off



Cold test:

• Technique

• We can use

• an ice stick 

• a syringe with cold water

• a cotton pellet soaked in ethyl 
chloride.

• They are placed immediately in 
contact with the incisal edge or on the 
vestibular surface of the tooth.

• The stimuli is removed if there is a 
reaction or left in place until it loses its 
strength.



During both testing procedures

• It is most important:

• to record the time for which the reaction occurs in 

the patient, 

• as well as the time for which it subsides/resolves.



How to interpret the results of thermal tests

1. Lack of reaction 
• probably the pulp is not vital

• vital, but with a false negative answer - this can be the case with immature 
teeth, as well as soon after a traumatic injury of the tooth

• 2. Weak to moderate, transient pain response - typical of healthy 
pulp

• 3. Severe pain reaction, which subsides quickly after removal of the 
stimuli - this indicates reversible pulpitis

• 4. Severe pain reaction that does not go away after stimuli removal, 
it persists - this is an indicator of symptomatic irreversible pulpitis



Electrical pulp test

• Special equipment required

• It is used as a final test to 
confirm what other tests have 
shown.

• Studies concluded that until 
innervation is completed 
(after 4 to 5 years in function), 
the EPT is not a reliable means 
of determining tooth vitality. 



Pulp sensitivity test

• Thermal tests and EPT are classic tests to determine the pulp vitality.

• They are not always reliable, and their results should be assessed 
together with other clinical findings and relevant symptoms.

• Cold test has been found more reliable in immature permanent teeth

• Their interpretation must be with caution:
• in teeth with open apex, which provides significantly increased vascular support, 

but at the same time is not with fully developed nerve innervation

• Reliability of sensibility tests in traumatized teeth, especially in the period 
adjacent to the traumatic incident is limited, because of possible damage 
to the pulp innervation system.



Other testing methods 

• In cases where non-invasive pulp testing methods give unsatisfactory results, the most 
used invasive test is cavity preparation.

• The cavity is prepared so that it can subsequently, if necessary, to provide access for 
endodontic treatment if the pulp is found to be necrotic.

• If during the cavity preparation sensitivity occurs - it is stopped, and restoration is 
performed.

• The method is especially useful 
• for teeth with a crown.

• for immature teeth, which react chaotically/ atypically to all other sensitivity tests.

• Recently, new methods have been applied that, instead of causing a nervous reaction, 
are aimed to determine whether or not there is blood circulation in the pulp.

• Promising results have been obtained, with laser Doppler diagnostics



Direct Pulp Evaluation 

• In some instances, during the clinical treatment, a final diagnosis can 

only be reached by direct visualization of the pulp tissue. 

• The quality (color) and the amount of bleeding from a direct 

exposure of the pulp tissue must be assessed; 

• profuse or deep purple-colored bleeding or pus exudate indicates 

irreversible pulpitis. 

• bright red colour and quickly stop bleeding - reversible inflammation

• Based on these observations, the treatment plan may be confirmed 

or changed. 



Direct Pulp Evaluation 

• Size and reason for pulp exposure

• Due to caries - there is always an infectious inflammation

• With minimal exposure (pin) - inflammation can range from 

minimal to massive, even pulp necrosis

• Great exposure - always massive inflammation or necrosis



Clinical Examination

• Both extraoral and intraoral examinations are important for the 
detection of the pulpally involved tooth. 

• Extraoral examination should focus on swelling, local 
lymphadenopathy, and extraoral sinus tract. 

• Intraoral examination should focus on the tooth suspected as the 
origin of pain, but all the teeth on the same side should be 
inspected carefully, because referred pain can occur. 
• The examination includes observation of the soft tissues for redness, swelling, 

or sinus tract



Intraoral examination

• Tooth discoloration is also an important finding, especially in traumatized 
teeth. 

• Examining tissues by palpation and percussion, determining periodontal 
involvement, and assessing tooth mobility should follow. Special 
attention should be paid to fractured restorations or those with marginal 
breakdown, as these may also be indicators of pulp involvement. 

• Additional tests should include thermal and electric pulp test (EPT) of the 
involved tooth and of an appropriate control tooth. As in primary teeth, 
sensibility tests, sometimes called vitality or pulp tests, such as thermal 
and EPT 



Sinus or soft tissue swelling

• The presence of extraoral or intraoral sinus tract requires the 
performance of a tracing radiograph in order to trace the origin 
of the infection. 
• When the originating tooth is detected, root canal treatment should be 

performed. 

• Sensitivity to palpation in the vestibule may be indicative of an 
acute apical pathologic process. 

• Emphasis should be placed on soft tissue swelling.



Percussion test

• Pain to percussion does not indicate the state of the pulp 

inflammation;

• Rather, it is an indication of inflammation in the PDL. 

• This inflammation is most often a result of pulp inflammation that 

extended into the PDL or a sequel of dental trauma. 

• Periodontal probing is part of the intraoral examination;

• bone loss can be a consequence of reversible (treatable) or irreversible 

(untreatable) pulpitis. 



4. Radiographic Examination:

• Preoperative X-ray must be taken. It does not indicate whether the pulp is inflamed 
or not but gives the following important information.

• Depth and location of the carious lesion relative to the pulp chamber - relatively 
accurate information

• For the presence of a barrier between dentin and pulp

• For the presence of internal resorption

• for the assessment of the degree of root development - and the presence of an 
apical papilla

• for periapical pathology

• Serves for comparison during treatment

• It is very important in the interpretation of the X-ray finding in immature teeth - to 
be careful not to accept as pathology - for granuloma

• Follow up X-ray



Bitewing radiographs

• Performing bitewing radiographs is necessary to assess the 

depth of the caries, the morphology of the pulp chamber, 

the height of the pulp horns, the integrity and depth of 

restorations, and the level of bone support. 

• Bitewing views can also demonstrate the presence of a 

calcified bridge in the pulp chamber, indicating the 

formation of tertiary dentin by a vital pulp in response to 

caries or pulp treatment.



Radiographic Examination

• On each periapical radiograph, inspection of the PDL continuity 

should be done to diagnose inflammatory and resorptive 

lesions. 

• The interpretation of radiographs of young, immature 

permanent teeth can be difficult because of their normally large 

and open apex and radiolucent dental papilla. 

• VI - should avoid confusing pathologic changes with normal 

apical anatomy!



Classification of inflammatory 
disease of the pulp 



Classification :• Traumatic pulp injury - no infection

• Fracture

• Collision

• Inflammatory diseases of the pulp

• Reversible pulpitis - asymptomatic

• Open and closed

• Irreversible pulpitis - symptomatic and asymptomatic

• Open and closed

• Symptomatic (acute) - overreaction

• in the cold

• in the heat

• Asymptomatic (chronic)

• Hyperplastic pulpitis - open

• Internal resorption

• Pulp degeneration

• Calcifications

• Others

• Pulp necrosis



DD between reversible and irreversible pulpitis

Reversible pulpitis

• Thermal stimulation - acute 
pain that disappears after the 
stimulus removal.

• The pain disappears in a 
maximum of 15 seconds.

• Upper reversibility limit - is 1 
minute.

• There is no spontaneous and 
nocturnal pain

Irreversible pulpitis

• Thermal stimulation - acute pain 
that continues after the stimulus 
removal

• The pain lasts more than 1 
minute after the stimulus removal

• Prolonged response to 
cold stimuli or referred 
pain

• There is spontaneous and 
nocturnal pain



Reversible pulpitis 

• Indicates that the inflammation should resolve and vital pulp 

therapy is a potential treatment option. 

• Treatment options range from indirect pulp treatment (IPT), to 

direct pulp capping, to partial or cervical pulpotomy. 

• It depends on the progress of the inflammatory process within 

the pulp and the degree of root development. 



Irreversible pulpitis 

• Prolonged response to cold stimuli, spontaneous pain, or referred 

pain will lead to a diagnosis of irreversible or untreatable pulpitis. 

• Immature permanent teeth should be carefully considered for 

pulpotomy, apexogenesis, or regenerative treatment, in an 

attempt to enable further tooth development. 

• Clinically the difference between reversible and irreversible 

pulpitis is frequently determined on the basis of the duration and 

intensity of the pain. 



Reversible pulpitis

• There is no 
spontaneous pain;

• No night pain;

• There is provoked pain 
from:

• Thermal irritant

• Chemical irritant

• Mechanical irritant

• Thermal test

• In the cervical area of the tooth

• On the sound enamel

• Ice or chloroethyl

• Hot gutta-percha

• The pain resolves no later than 1 

minute after the stimulus removal.



Irreversible pulpitis

• Spontaneous pain;

• Night pain;

• There is provoked pain from:

• Thermal irritant

• Chemical irritant

• Mechanical irritant

• Thermal test

• In the cervical area of the tooth

• On the sound enamel

• Ice or chloroethyl

• Hot gutta-percha

• The pain lasts more than 1 minute 

after the stimulus removal.


