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[Abstract] Healthy dental pulp is essential for preserving teeth and maintaining their normal function. Vital pulp
therapy (VPT) is widely used in clinical applications because it aims to preserve vital pulp and enhance the long-term
survival of teeth. An accurate diagnosis of pulp vitality is a prerequisite for successful VPT. However, accurately assess-
ing pulp viability remains challenging in clinical practice. Pulp viability is influenced by various factors, including the
type of pulp exposure, caries status, periodontitis, trauma, treatment factors, patient age, and individual differences. As-
sessing pulp viability requires a comprehensive consideration of medical history and clinical manifestations, along with
a combination of various auxiliary methods, such as pulp sensibility tests, pulp blood flow tests, imaging techniques and
molecular diagnostics. In the future, the technology for assessing pulp vitality should evolve toward chairside, visualiza-
tion, and precision techniques, to achieve consistency between clinical and histological diagnoses, thereby providing pa-
tients with the most effective treatment.

[Key words] vital pulp therapy; pulp vitality; type of pulp exposure; caries status; individual differences;

pulp sensibility tests; pulp blood flow tests; molecular diagnostics
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Table 1  Differentially expressed genes and protein involved in various states of pulpal inflammation

Sample IRP vs. Normal

IRP vs. RP RP vs. Normal

IL-18 T,1L-8 T, TNF-a T,
gene expression MMP-9 T, IL-la T,10L-6 T,
studies CXCR41,eNOST,iNOS T,

etc.[so’ss]

Change reported in ~ Pulp tissue

Change reported in ~ Pulp tissue
protein expression IL-1B 1,IL27,1L-1a T,FGF T,
studies VEGF 1, ete. 5762

Pulp blood I-la T,IL-18 T, 10-8 1,
MMP-9 T, TNF-a T, 1L-2 1,
etc.[ﬁl-&]

GCF IL-87,MMP-8 1, CGRP T,

Substance P 1 [64-65]

Dentinal fluid Lack of relevant studies

IL-81,1L-6 T, MMP-9 T, TNF-a T,

IL-18 T, TNF-a T, NLRP3 T,
eNOST,iNOS T,

T [53.55-56]

TNF-o T, NLRP3 T,
eNOS T ,iNOS T [53,55-56]
Caspase-1

IL-81,IL-6 7, MMP-9 7, TNF-a T,
IL-1 1,121, IL-1a T, FGF T,
VEGF T , etc.[ﬁﬁ—ﬁ]]

IL-8 1, MMP-9 T, TIMP-1 1 (66

IL-1B T,IL-8 T, TNF-a T,
IL-6T,IL-1a T,FGF T,
VEGF 1, ete. [60-01]

11.-8 1 o]

Lack of relevant studies Lack of relevant studies

Lack of relevant studies

IL-6 T, TIMP-1 T, IL-1a T,
FGF-acid 1 (66!

RP: reversible pulpitis; IRP: irreversible pulpitis; CXCR4: chemokine receptor 4; eNOS: endothelial nitric oxide synthase; iNOS: inducible nitric oxide

synthase; NLRP3: NOD-like receptor thermal protein domain associated protein 3; Caspase-1: cysteine-requiring aspartate protease 1; FGF: fibroblast

growth factor; VEGF: vascular endothelial growth factor; TIMP-1: tissue inhibitor of metalloproteinase-1; GCF: gingival crevicular fluid; CGRP: calcitonin

gene related peptide; MMP: matrix metalloproteinase; 1 : arrow indicates upregulation
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Table 2 Different methods of pulp vitality assessment

Method of Clinical Basis for
Classification Dental trauma Advantages Disadvantages
detection application  assessment
Pulp sensi-  Cold pulp test, Noninvasive Wide appli- Subjective  The technique has low sensitiv- The accuracy is low. Depend-
bility test heat pulp test, cation feelings of ity and simple operation. It con- ing on the subjective re-
electric pulp patients sumes less time than other sponse, false positives and
test methods and is readily ac- false negatives often occur
cepted by patients
Diagnostic Further, the technique does not  Only used to locate the af-
local anesthesia Noninvasive damage the integrity of the fected tooth and does not re-
tooth flect the degree of pulpal in-
flammation
Test hole Invasive The last resort for clinically de- Destroys the integrity of teeth,
preparation termining the status of dental and some teeth are not suit-
pulp able for patients
Pulp blood  Pulse oximetry ~ Noninvasive Not yet Objective Accurate, non-invasive, easy to  Peripheral tissue signal inter-
flow test widespread  data and perform and objective ference, lack of detection pr
Laser Doppler  Noninvasive waveform obes, poor perfusion of periph-
flowmetry test analysis eral blood, lack of normal ref-
erence values, and high cost
Imaging- X-ray Noninvasive Preliminary  Objective Painless, noninvasive, simple The equipment is expensive,
assisted Application imaging operation, and the results are the examination process is
techniques MRI Noninvasive data analy- objective and visible complicated, there are cont ra-
sis indications and image artifacts
Molecular Quantification  Invasive: pulp tissue, Theoretical ~ Objective Results and visualization are Lack of reference threshold,
Diagnostics  of genes pulp blood, dentinal research quantitative  objective, and the dynamic difficulty in sampling, invasive
Quantification  fluid stage data analy-  change and outcome of pulp vi- to teeth, and long detection
of protein Noninvasive : GCF sis tality can be predicted time

MRI: magnetic resonance imaging; GCF: gingival crevicular fluid
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