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REVIEW ARTICLE

Accurate diagnosis of the status of the pulp is essential for 
achieving successful endodontic therapy in paediatric patients. 
Failure to make a proper diagnosis can result in inappropriate 
treatment plans. In order to make an accurate diagnosis, clinical 
symptoms, patient history, diagnostic tests, and clinical findings 
must all be taken into consideration. However, it is important to 
note that child patients may not be able to report their symptoms 
accurately due to anxiety and fear.2 The type and objectives 
of pulpal therapy will differ depending on whether the pulp 
is determined to be vital or nonvital and whether it is normal, 
capable of healing, or necrotic.3 The Department of Periodontics 
and Endodontics at the University at Buffalo has organized pulpal 
conditions into a taxonomy of five distinct categories (Table�1).4

Diagnostic methods in adult and pediatric dentistry share 
similarities but also have distinct considerations due to the 

IN T R O D U C T I O N
Preserving primary teeth holds paramount importance as they serve 
as natural space maintainers and contribute to the proper growth 
and development of permanent dentition, as emphasized by 
Flores et�al.1 The early loss of primary teeth can lead to complications 
such as malocclusion and impede eruption of permanent teeth, 
highlighting the significance of saving primary teeth for long-term 
oral health and functional outcomes.
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AB S T R AC T
Aim: The aim of this review was to examine the different methods used for diagnosing pulpal pathologies in primary teeth.
Background: Accurate diagnosis of pulpal pathologies in primary teeth is essential as it not only facilitates early identification and treatment of 
dental pathologies but also plays a crucial role in guiding the proper development of permanent teeth. A comprehensive evaluation involving 
various diagnostic methods is necessary to ensure appropriate treatment decisions and optimal care for pediatric patients.
Review results: The present study findings indicate the use of various diagnostic techniques, including visual-tactile examination, radiographic 
assessment, evaluation of pain characteristics, mechanical tests, examination of soft tissues, operative diagnosis, and sensitivity/vitality tests. 
These methods play a significant role in determining the condition of the dental pulp.
Conclusion: Based on the study findings, it is clear that employing a comprehensive approach that incorporates these diagnostic tools is essential 
for achieving an accurate diagnosis. This, in turn, enables appropriate treatment decisions for addressing pulpal pathology in primary teeth.
Clinical significance: Understanding and utilizing a wide range of diagnostic methods for pulpal pathologies in primary teeth enables clinicians 
to make informed treatment decisions and provide optimal care, ensuring proper dental development and long-term oral health for pediatric 
patients.
Keywords: Dentition, Diagnosis, Primary teeth, Pulpal pathology, Techniques, Vital pulp therapy.
World Journal of Dentistry (2023): 10.5005/jp-journals-10015-2321

Table 1: Classification of pulpal conditions according to the Department 
of Periodontics and Endodontics at the University at Buffalo
Normal pulp The pulp responds normally to thermal and 

electrical tests
Hypersensitive 
dentin

The patient feels pain when the dentin is 
exposed to touch, but the pain subsides 
when the stimulus is removed

Reversible pulpitis The patient feels pain in response to thermal 
or osmotic stimuli, but the symptoms 
disappear when the cause is eliminated

Irreversible pulpitis Irreversible pulpitis without periapical 
pathosis, in which spontaneous pain may 
occur and radiographs show no periapical 
changes; irreversible pulpitis with periapical 
pathosis, in which radiographic changes are 
evident

Necrotic pulp Necrotic pulp without periapical pathosis, 
in which there may or may not be pain, 
and radiographic changes are not evident; 
necrotic pulp with periapical pathosis, in 
which periapical or lateral lesions are evident 
in radiographs
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The diagnosis of primary teeth involves the utilization of several 
methods. These diverse diagnostic approaches collectively 
contribute to a comprehensive evaluation of the pulpal status 
and aid in making accurate treatment decisions for primary teeth. 
Flowchart 1 illustrates the classification of pulp testing methods, 
providing a visual representation of the different categories 
and subcategories used to categorize and organize the various 
techniques employed for assessing pulp vitality in primary teeth.

PA I N CH A R AC T E R I S T I C S
Obtaining a comprehensive patient history is an essential aspect 
of the diagnostic process in pediatric dentistry as it serves as a 
valuable tool in evaluating dental issues in children and can provide 
significant insights into their oral health status.12 The patient 
history in pediatric dentistry can encompass details regarding the 
child�s oral hygiene practices, dietary patterns, developmental 
achievements, past medical conditions, and previous dental 
interventions, which can assist in recognizing potential risk factors 
for oral health problems, such as caries, and aid in the diagnostic 
process by providing relevant information on the child�s oral health 
status.13

Patient history is not only important for diagnosing dental 
problems in children but also plays a crucial role in treatment 
planning.14 A comprehensive medical and dental history, along with 
a clinical examination, are vital in developing an effective treatment 
plan for children.15 Young children are not good historians. When 
it comes to young children, they may not be able to accurately 
communicate their symptoms. Therefore, parents are usually better 
equipped to provide information about any existing issues.16 If a child 
experiences pain only when stimulated and the pain goes away after 
the stimulus is removed, it usually suggests a positive and reversible 
condition of the pulp. In such cases, a conservative treatment method 
like indirect pulp therapy or pulpotomy may be appropriate. On the 
other hand, if a child complains of persistent pain that interferes 
with their daily activities and sleep, it�s likely a case of irreversible 
pulp damage.17 One limitation of relying solely on patient history 
in pediatric dentistry is the potential for incomplete or inaccurate 
information, particularly when obtained from young children or 
parents who may not have a complete understanding of the child�s 
oral health or may not recall relevant details.

differences in dental anatomy, patient cooperation, and treatment 
goals. In adult dentistry, diagnostic approaches often involve 
detailed radiographic assessments, such as panoramic and 
cone-beam computed tomography (CBCT), to evaluate the entire 
dentition, periodontal structures, and potential pathology.5 Clinical 
examination, including visual inspection, periodontal probing, and 
occlusal analysis, aids in detecting caries, periodontal disease, and 
occlusal abnormalities.6 Additional diagnostic tools, such as vitality 
testing, transillumination, and caries detection devices, provide 
further information for treatment planning.7

In pediatric dentistry, diagnostic methods need to consider 
the unique characteristics of developing dentition and the limited 
cooperation of young patients. Visual-tactile examination remains 
essential, focusing on detecting caries, developmental anomalies, 
and oral hygiene assessment.8 Radiographic assessments, primarily 
bitewing radiographs, are employed selectively, considering the 
patient�s age, caries risk, and clinical indications.9 Vitality testing, 
using electric pulp testers or cold tests, helps assess pulp health and 
determine treatment options. Behavior management techniques 
and child-friendly equipment are crucial in ensuring successful 
diagnostic procedures in pediatric patients.10

An outline for determining the pulpal status of cariously 
involved teeth in children includes the following steps.11 Table�2 
presents a comprehensive overview of the diagnostic factors 
associated with the pulpal status of primary teeth, highlighting 
the various criteria and indicators used to assess and determine 
the condition of the dental pulp.

� Pain characteristics.
� Visually and physically examining the carious dentin and 

surrounding periodontium.
� Measuring the degree of tooth mobility.
� Examining the surrounding soft tissue.
� Mechanical tests.

� Percussion.
� Chewing.

� Sensitivity and vitality tests.
� Operative diagnosis.
� Radiographic examination of the periradicular and furcation 

areas, pulp canals, periodontal space, and developing 
succedaneous teeth.

Table 2: Diagnostic factors related to pulpal status

Diagnostic factors

Pulpal status

Reversible pulpitis Irreversible pulpitis Pulpal necrosis
Increased mobility No Yes Yes
Tenderness on percussion No Yes Often
Sensitivity Yes Yes Unlikely
Radiographic or pathologic changes 
(thickened periodontal ligament space or 
radicular disease)

No Often Yes

Excessive bleeding at the pulp stumps No Often No
Toothache Sometimes upon 

stimulation
Yes Often

Sinus No No Possible
Swelling No Possible Possible

': Mohammad et�al., pulpal diagnosis of primary teeth: guidelines for clinical practice29
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minimal mobility, whereas an unhealthy tooth may have increased 
mobility. Increased mobility can be indicative of a variety of dental 
conditions, such as periodontal disease, trauma, or advanced 
dental caries. It is important to note that measurement of tooth 
mobility should be performed with caution in children as it can be 
uncomfortable for the patient.

EXA M I N I N G T H E SU R R O U N D I N G SO F T TI S S U E S
In pediatric dentistry, evaluating the soft tissues surrounding 
primary teeth is a crucial part of the diagnostic process. These 
tissues, including the gingiva, lips, cheeks, and tongue, can provide 
important information about the underlying dental condition. The 
presence of swelling, redness, or tenderness in the soft tissues can 
indicate dental conditions such as pulpal inflammation, periodontal 
disease, or infection. Furthermore, examining the soft tissues can 
reveal lesions or other abnormalities, like mucoceles or ulcerations, 
which can be indicative of underlying dental conditions.22

ME C H A N I C A L TE S T
Assessing pain is a critical aspect of diagnosing dental issues in 
children, especially when examining primary teeth.

Percussion
The assessment of pain is a crucial aspect of the diagnostic 
process in pediatric dentistry, especially when evaluating primary 
teeth. Percussion is a commonly utilized technique that provides 

VI S UA L TAC T I L E ME T H O D
The method for diagnosing tooth decay, initially introduced by Black 
in 1924, involved using a sharp explorer to investigate the tooth 
surface18 and was found to be a dependable diagnostic approach 
for detecting caries in primary teeth.19 Similarly, in another study 
conducted by Aps et�al., the visual-tactile method was found to have 
high sensitivity and specificity for detecting interproximal caries 
lesions in primary teeth.20 The visual, tactile method allows dentists 
to identify visible signs of decay, such as cavities or discoloration, 
as well as dental anomalies or structural abnormalities. By gently 
probing the teeth and surrounding areas, dentists can assess the 
texture, hardness, and integrity of the tooth surfaces, helping 
to detect early stages of decay or enamel demineralization. The 
tactile feedback obtained through this examination technique is 
particularly useful when working with noncooperative or anxious 
pediatric patients who may have difficulty undergoing more 
complex diagnostic procedures. However, this method may be 
limited by patient cooperation and subjective interpretation of 
findings.

ME A S U R I N G T H E DE G R E E O F TO OT H MO B I L I T Y
Measuring the degree of tooth mobility is an important component 
of the diagnostic process in pediatric dentistry, particularly when 
evaluating primary teeth.21 Tooth mobility is measured by gently 
applying pressure to the tooth and assessing the amount of 
movement within the socket. A healthy primary tooth should have 

Flowchart 1: Classification of pulp testing methods
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Furthermore, a study by Silva et� al. found that the presence of 
purulent exudate during pulp exposure is associated with a higher 
likelihood of pulpal necrosis.30�32 One limitation of relying solely 
on the observation of size, appearance, and bleeding associated 
with pulp exposures in pediatric dentistry is that it may not provide 
a definitive diagnosis as it should be complemented with other 
diagnostic procedures such as clinical examination, radiographs, 
and percussion.

RA D I O G R A P H I C EXA M I N AT I O N
Radiographic examination is an essential component of diagnosis 
in pediatric dentistry as demonstrated by various studies: bitewing 
radiographs are effective in detecting interproximal caries and 
root resorption in primary teeth,33,34 panoramic radiographs can 
diagnose dental abnormalities such as impacted or supernumerary 
teeth,35 and CBCT is useful in diagnosing dental anomalies such as 
tooth agenesis or abnormal root morphology in primary teeth.36 
In pediatric dentistry, intraoral films are used for radiographic 
examination, with size 0 or 1 being common for younger children 
with primary or mixed dentition and size 2 being used for older 
children with permanent dentition and larger jaws; the specific 
film size chosen is determined by the age and dentition stage of 
the child.37,38

Some of the limitations observed in pediatric patients regarding 
radiographic assessments include the difficulty in obtaining clear 
views of the apical third of the root due to the curved shape of 
primary molar roots,39 the smaller size of their teeth and jawbones, 
and the challenge of distinguishing between developing teeth and 
pathological conditions.40 In addition, the superposition of images 
due to the small size of the mouth and jaw can make it challenging 
to differentiate between adjacent structures and limit the accuracy 
of radiographic interpretation.41 Furthermore, excessive use of 
radiographs may increase the risk of radiation-related health 
problems, which is particularly concerning for children as they are 
more sensitive to radiation exposure compared to adults.

Implementing a systematic workup that incorporates various 
diagnostic methods can aid in identifying and diagnosing common 
pulpal conditions in pediatric dentistry. By following a step-by-step 
approach involving visual examination, radiographs, pain evaluation, 
and assessment of pulp exposures, dentists can gain valuable insights 
into the dental health of young patients. However, it is important 
to note that the limitations of this review include the potential for 
incomplete or inaccurate patient information as well as the need for 
additional diagnostic procedures to supplement the observations 
and ensure a comprehensive evaluation of pulpal conditions.

RE C E N T ADVA N C E M E N TS I N T H E DI AG N O S I S O F 
PU L PA L PAT H O LO G I E S I N PE D I AT R I C DE N T I S T RY
Recent advancements in the diagnosis of pulpal pathology in 
pediatric dentistry have led to the development of more precise 
and noninvasive techniques. Laser Doppler flowmetry is used to 
measure the blood flow in the pulp, providing information on 
its vitality.42 Transmitted laser light and laser speckle imaging 
are imaging techniques that visualize the blood flow in the pulp, 
aiding in the assessment of its health.43 Pulse oximetry measures 
the oxygen saturation levels in the pulp, providing insights into its 
metabolic status.44 Selective anesthesia and test cavity involves 
removing a small amount of tooth structure to observe the response 
of the pulp, while electric pulp testing measures the response of 

valuable information about the underlying dental condition.23 It 
is a helpful diagnostic method to evaluate pain in primary teeth. It 
involves tapping the tooth with a dental instrument, and a positive 
response indicates the presence of pain and can provide insight 
into pulpal inflammation or an abscess. However, it is important 
to exercise caution when using percussion in children as it may 
cause discomfort.24 Thus, it is important to use a gentle approach 
to percussion that maximizes patient comfort while still providing 
reliable information about the dental condition.25 A limitation of the 
percussion method in pediatric dentistry is its reliance on patient 
cooperation and the subjective interpretation of the clinician, 
which can introduce variability and potential inaccuracies in the 
assessment of dental conditions.

Chewing
The evaluation of pain during chewing is a significant aspect of 
diagnosing dental issues in pediatric dentistry, especially when it 
comes to primary teeth.26 Chewing serves as a vital indicator of pain 
and can provide essential information about the underlying dental 
condition.27 Chewing can help determine the presence and severity 
of pain in primary teeth, and if a child reports pain while chewing, 
it could indicate the presence of dental caries, pulpal inflammation, 
or a fracture. The location and type of food causing pain can also 
provide valuable information about the dental condition. However, 
a limitation of the percussion method in pediatric dentistry is its 
subjective nature and potential discomfort for young patients, 
making it challenging to obtain consistent and reliable diagnostic 
information.

SE N S I T I V I T Y A N D VI TA L I T Y TE S TS
In pediatric dentistry, sensitivity and vitality testing are important 
diagnostic tools used to evaluate the pulpal health of primary teeth. 
These tests can provide information about the presence of pulpal 
inflammation or infection. Sensitivity tests, including thermal and 
electrical tests, can indicate the pulpal response to stimuli. Vitality 
tests, such as the pulp tester or laser Doppler flowmetry, can indicate 
blood flow and metabolism within the pulp. Various sensitivity and 
vitality tests are available, including selective anesthesia and test 
cavity, laser speckle imaging, and pulse oximetry. It is crucial to keep 
in mind that sensitivity and vitality testing should be performed 
along with other diagnostic procedures like clinical examination, 
radiographs, and percussion.28

OP E R AT I V E DI AG N O S I S
Assessing the size, appearance, and bleeding associated with pulp 
exposures is an important aspect of diagnosing dental conditions in 
pediatric dentistry, particularly when evaluating primary teeth. The 
characteristics of pulp exposures can provide valuable information 
about the underlying condition of the tooth, such as the presence 
of pulpal inflammation or infection.29

The observation of pulp exposures involves analyzing the size, 
appearance, and amount of bleeding. A small, pink exposure with 
minimal bleeding may suggest a healthy pulpal response, while a 
large, dark exposure with significant bleeding can indicate a more 
severe condition. The study further suggests that the quantity and 
hue of bleeding during pulp exposure can serve as a predictor for 
the success of pulp therapy in endodontic procedures.30

It is important to note that observing pulp exposures should be 
conducted in conjunction with a comprehensive diagnostic process, 
including clinical examination, radiographs, and percussion. 
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the pulp to an electric stimulus.45 These advanced diagnostic tools, 
combined with traditional methods, provide a comprehensive and 
accurate assessment of pulpal health in children, enabling clinicians 
to make informed treatment decisions and provide optimal care.

The utilization of these advanced methods offers several 
benefits. They are noninvasive or minimally invasive, reducing the 
discomfort and anxiety experienced by pediatric patients during 
the diagnostic process. They provide real-time and objective 
data, reducing the reliance on subjective assessments and 
increasing the accuracy of the diagnosis. Moreover, they enable 
the early detection of pulpal pathologies, facilitating timely and 
appropriate intervention and ultimately contributing to better 
long-term outcomes. Despite these advantages, it is essential 
to recognize that these advanced diagnostic methods should 
be used as part of a comprehensive diagnostic approach, which 
includes a thorough clinical examination, patient history, and 
traditional diagnostic methods. This holistic approach ensures 
that all relevant factors are considered and the most accurate 
diagnosis is achieved.

CO N C LU S I O N
To arrive at an accurate diagnosis of pulpal pathology in primary 
teeth, a comprehensive and thorough evaluation of the oral cavity 
is necessary. Pulp vitality testing is a crucial diagnostic tool used to 
assess the status of the pulp, with cold, electric, and heat testing 
being the most commonly used methods. Nevertheless, the 
diagnosis of pulpal pathology requires a comprehensive approach 
that takes into account other factors such as patient history, clinical 
signs and symptoms, and radiographic examination. Therefore, it 
is crucial to employ a combination of diagnostic tools to ensure a 
precise diagnosis of pulpal pathology.
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