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Abstract 

Post-operative sensitivity following restorative dental procedures is a common issue that can lead to patient discomfort 
and dissatisfaction. The condition arises from the exposure of dentinal tubules during treatment, leading to fluid 
movement within the tubules that triggers nerve responses. Various factors contribute to this sensitivity, including the 
choice of restorative materials, bonding techniques, and the extent of cavity preparation. Resin-based composites are 
commonly associated with sensitivity due to polymerization shrinkage, which can cause microleakage. However, 
incremental layering and improved bonding agents help mitigate this problem. The use of glass ionomer cements 
(GICs) and bulk-fill composites has shown promise in reducing post-operative sensitivity. GICs bond chemically to 
the tooth and release fluoride, which reduces sensitivity over time. Bulk-fill composites allow for faster placement with 
less polymerization shrinkage, further minimizing discomfort. Additionally, laser therapy has emerged as an effective 
method for sealing dentinal tubules and providing long-term relief, especially in severe cases. Patient management is 
key to reducing sensitivity in the long term. Desensitizing toothpaste containing potassium nitrate or stannous fluoride 
helps block neural responses in the dentinal tubules, while fluoride varnishes strengthen enamel and occlude tubules. 
Occluding agents like oxalate compounds and in-office laser treatments also provide significant relief for patients with 
persistent sensitivity. Education on proper oral care and sensitivity management, combined with regular follow-up 
treatments, ensures better outcomes. By utilizing appropriate materials, techniques, and patient-centered management 
strategies, clinicians can effectively address post-operative sensitivity and enhance patient satisfaction. The careful 
selection of materials and the use of advanced techniques provide both immediate and long-term benefits, improving 
the overall success of restorative treatments. 

Keywords: Post-operative sensitivity, restorative procedures, composite resin, desensitizing agents, complication 

http://dx.doi.org/10.52533/JOHS.2024.41202
http://dx.doi.org/10.52533/JOHS.2024.41202
mailto:aalrawqi@moh.gov.sa


Journal of Healthcare Sciences 
 

645 http://dx.doi.org/10.52533/JOHS.2024.41202                              

 

Introduction 
Post-operative sensitivity is a common complication 
experienced by patients following restorative dental 
procedures. It can range from mild discomfort to 
intense pain, significantly affecting patient 
satisfaction and clinical outcomes. This condition is 
typically characterized by transient sharp pain in 
response to external stimuli such as thermal, tactile, 
or osmotic changes, and it often arises from the 
exposed dentin following restorative treatments. 
While post-operative sensitivity is generally self-
limiting, its persistence can pose a challenge for 
both patients and clinicians, necessitating an 
understanding of its causes and management 
strategies. 

The primary etiology of post-operative sensitivity is 
the irritation of the dentinal tubules, which become 
exposed during the restorative process. Dentinal 
hypersensitivity is often triggered when enamel or 
cementum is removed or disrupted, allowing 
external stimuli to directly affect the underlying 
dentin and the pulp. The hydraulic conductance 
theory, which postulates that the movement of fluids 
within the dentinal tubules stimulates nerve endings 
in the pulp, is widely accepted as the underlying 
mechanism of post-operative sensitivity (1). The 
degree of sensitivity can be influenced by the type 
of restorative material used, the extent of cavity 
preparation, and the technique employed during 
restoration. 

Several studies have investigated the role of 
different restorative materials in mitigating post-
operative sensitivity. Resin-based composites, glass 
ionomer cements, and amalgams are commonly 
used materials, each with its own advantages and 
potential to cause sensitivity (2, 3). Composite 
resins, while aesthetically favorable, are associated 
with higher rates of post-operative sensitivity due to 
polymerization shrinkage, which may lead to 
microleakage at the restoration margins (4). In 
contrast, glass ionomer cements, known for their 
fluoride release and ability to bond to tooth 
structure, are generally less likely to cause post-
operative discomfort (5). 

Management of post-operative sensitivity requires a 
multifaceted approach, encompassing appropriate 
material selection, technique refinement, and patient 
education. Clinicians must be aware of the potential 
for sensitivity and take preventative measures 
during treatment planning and execution. 
Additionally, patient-specific factors, such as pre-
existing dentinal hypersensitivity (6), should be 
considered in order to minimize the risk of post-
operative complications. This review aims to 
explore the current understanding of post-operative 
sensitivity, its causes, and effective management 
strategies to provide clinicians with evidence-based 
approaches for minimizing patient discomfort and 
improving clinical outcomes. 

Review 
Post-operative sensitivity remains a significant 
clinical challenge following restorative procedures, 
particularly when the dentin is exposed during 
treatment. The use of resin-based composites has 
been frequently associated with heightened 
sensitivity, primarily due to polymerization 
shrinkage. This shrinkage can cause the material to 
pull away from the cavity walls, leading to 
microleakage, which allows external stimuli to 
reach the dentinal tubules and cause pain (7). 
However, advances in adhesive technology have 
sought to address this issue by improving the bond 
strength between the restorative material and tooth 
structure, thereby reducing the risk of microleakage. 

Another contributing factor to post-operative 
sensitivity is the degree of cavity preparation. 
Excessive removal of tooth structure or improper 
handling of the dental tissues can increase the 
likelihood of dentinal exposure, which, in turn, 
enhances the chances of sensitivity (8). Techniques 
that preserve tooth structure, such as minimally 
invasive dentistry, have gained popularity for their 
ability to reduce this risk. Additionally, the selection 
of restorative materials that release fluoride, such as 
glass ionomer cements, has been shown to be 
effective in reducing post-operative sensitivity due 
to their ability to form a chemical bond with the 
tooth and reduce microleakage over time. 
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Etiology and Contributing Factors to Post-
Operative Sensitivity 

Post-operative sensitivity following restorative 
procedures can be attributed to a variety of factors, 
most of which are related to the interaction between 
restorative materials, techniques, and the tooth 
structure itself. One primary cause is the disruption 
of the dentin-pulp complex, where restorative 
procedures expose the dentinal tubules, making 
them vulnerable to external stimuli such as 
temperature changes, osmotic pressure, and 
physical contact. This can lead to fluid movement 
within the tubules, which activates the nerves 
located in the pulp, resulting in a sensation of pain 
(9). 

One of the key contributing factors is the type of 
restorative material used. Composite resins, which 
are widely favored for their aesthetic benefits, are 
often associated with a higher incidence of post-
operative sensitivity. The polymerization process of 
resin-based composites can cause shrinkage, 
creating gaps between the restorative material and 
the tooth. This shrinkage can lead to microleakage, 
allowing fluids, bacteria, and other stimuli to 
penetrate through to the dentinal tubules, causing 
sensitivity (10). The depth of the cavity and the 
volume of composite resin used are also important 
considerations, as larger volumes of resin are more 
likely to undergo significant polymerization 
shrinkage, increasing the risk of sensitivity. 

Another important factor in post-operative 
sensitivity is the bonding technique used during 
restorative procedures. Inadequate bonding can 
exacerbate microleakage by failing to form a proper 
seal between the tooth and the restorative material. 
Studies have shown that the use of self-etch 
adhesive systems, while convenient, may be less 
effective in reducing sensitivity compared to etch-
and-rinse systems (11). The etch-and-rinse 
technique provides better penetration of the 
adhesive into the dentinal tubules, creating a 
stronger bond and reducing the potential for 
microleakage. However, care must be taken to avoid 
over-etching, as excessive demineralization of 
dentin can weaken the bond and increase the risk of 
post-operative discomfort. Cavity preparation and 

tooth handling during restorative procedures also 
play a crucial role in determining the extent of post-
operative sensitivity. Over-preparation of the tooth, 
especially in deeper cavities, can result in increased 
exposure of the dentinal tubules, leading to 
heightened sensitivity. Furthermore, improper 
handling of the tooth, such as aggressive air drying 
or the use of high-pressure rinsing, can cause 
desiccation of the dentin, further contributing to 
sensitivity (12). Dentinal desiccation increases the 
permeability of the dentin and causes more fluid 
movement within the tubules, which heightens the 
response to external stimuli. 

The placement of temporary restorations between 
dental appointments may also contribute to 
sensitivity. Temporary materials, such as zinc 
oxide-eugenol cements, are commonly used; 
however, their sealing ability may be suboptimal, 
leading to leakage and exposure of the dentin. 
Inadequate sealing of temporary restorations allows 
for the penetration of bacteria and oral fluids, 
increasing the risk of inflammation and sensitivity 
in the tooth structure (13). Therefore, selecting an 
appropriate temporary material that provides a good 
seal is crucial in reducing post-operative sensitivity 
during the interim period between dental visits. The 
development of post-operative sensitivity is 
multifactorial, involving a combination of 
restorative materials, techniques, and patient-
specific factors. Awareness of these factors allows 
clinicians to take preventative measures during 
treatment to minimize the risk of sensitivity and 
improve patient comfort. 

Techniques and Materials for Reducing Post-
Operative Sensitivity 

Minimizing post-operative sensitivity starts with 
selecting the right materials and techniques. Resin-
based composites are known for their aesthetic 
appeal but are also associated with polymerization 
shrinkage, leading to microleakage and increased 
sensitivity. The incremental layering technique is 
commonly used to combat this issue. By placing the 
composite in thin layers, shrinkage is reduced, and 
adaptation to the cavity walls improves, lowering 
the risk of fluid penetration and sensitivity (14). 
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Dentin bonding agents are essential for preventing 
sensitivity. These agents seal the exposed dentinal 
tubules, preventing fluid movement that can cause 
discomfort. Some bonding agents contain 
desensitizing components like glutaraldehyde or 
hydroxyethyl methacrylate, which have been shown 
to significantly reduce sensitivity by occluding the 
tubules. Multiple layers of bonding agents can be 
applied to improve the seal and enhance the 
protection against post-operative sensitivity (15). 
However, proper application technique is critical, as 
inadequate bonding may leave gaps, increasing the 
likelihood of sensitivity. 

Glass ionomer cements (GICs) have proven to be 
effective in reducing post-operative sensitivity. 
These materials bond chemically to the tooth 
structure, which helps to reduce microleakage. 
Their ability to release fluoride over time provides 
an additional benefit by promoting remineralization 
of the dentin, further reducing sensitivity. GICs are 
particularly useful in cases where dentin is exposed 
or the cavity is deep, as they provide a reliable seal 
that prevents external stimuli from affecting the 
pulp (16). 

Bulk-fill composites are another advancement 
aimed at reducing post-operative sensitivity. These 
materials allow for quicker placement by enabling 
larger increments to be cured at once, reducing the 
overall time needed for the procedure. More 
importantly, bulk-fill composites are designed to 
have lower polymerization shrinkage compared to 
traditional composites, minimizing the risk of 
microleakage and sensitivity. Some of these 
composites also contain special fillers that help 
reduce fluid movement within the dentinal tubules, 
further contributing to reduced sensitivity (17). 

Another promising approach in managing post-
operative sensitivity is the use of lasers. Lasers can 
be applied to desensitize the dentin by altering the 
structure of the dentinal tubules, effectively sealing 
them off and preventing fluid movement. This 
technique has shown positive results in clinical 
studies, particularly for patients with severe dentin 
hypersensitivity. Laser treatment can be used in 
combination with traditional restorative materials to 

provide an additional layer of protection against 
post-operative discomfort (18). However, it may not 
be suitable for all patients or clinical situations, as 
the success of this approach can depend on the 
specific type of laser and the clinical setting. 

In addition to these materials and techniques, proper 
tooth preparation and handling are also critical for 
reducing sensitivity. Over-preparation or aggressive 
handling of the tooth can increase the risk of 
sensitivity by exposing more dentinal tubules. 
Careful cavity preparation, with minimal removal of 
tooth structure, helps preserve the dentin and reduce 
the chances of post-operative sensitivity. Avoiding 
excessive air drying and high-pressure rinsing 
during the procedure also prevents dentinal 
desiccation, which can contribute to sensitivity. 
These strategies offer clinicians various options to 
minimize post-operative sensitivity and improve 
patient comfort. By carefully selecting materials and 
applying proper techniques, the occurrence of 
sensitivity can be significantly reduced. 

Patient Management Strategies for Long-Term 
Relief 

Effective management of post-operative sensitivity 
requires not only immediate treatment during the 
procedure but also long-term strategies to ensure 
patient comfort. One key approach is patient 
education. Educating patients about potential post-
operative sensitivity helps set realistic expectations 
and encourages them to take an active role in 
managing their symptoms. Patients should be 
informed about the importance of avoiding hot or 
cold stimuli and using sensitivity toothpaste, which 
can significantly reduce discomfort over time (19). 

Desensitizing toothpaste containing ingredients 
such as potassium nitrate or stannous fluoride has 
been shown to be effective in managing sensitivity 
by blocking the neural response in the dentinal 
tubules. Potassium nitrate works by calming the 
nerves in the tooth, while stannous fluoride forms a 
protective layer over exposed dentin, reducing 
sensitivity to external stimuli. Regular use of these 
toothpastes can provide significant relief, 
particularly in patients who experience chronic 
sensitivity after restorative procedures (20). 
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Clinicians should recommend such products to 
patients experiencing prolonged discomfort to 
promote better long-term outcomes. 

Fluoride varnishes are another tool in the long-term 
management of post-operative sensitivity. Fluoride 
varnish applications strengthen the enamel and help 
occlude the dentinal tubules, reducing fluid 
movement that triggers sensitivity. These varnishes 
can be applied during follow-up visits and are 
especially useful for patients with persistent or 
severe sensitivity. Additionally, the high fluoride 
concentration in these varnishes promotes 
remineralization of the tooth structure, offering 
long-term benefits for managing sensitivity (21). 
Fluoride varnishes can also be used in conjunction 
with other desensitizing treatments for enhanced 
results. 

Occluding agents, such as oxalate compounds, have 
been employed in reducing dentin hypersensitivity 
by forming calcium oxalate crystals within the 
dentinal tubules. These agents create a physical 
barrier that prevents the movement of fluids inside 
the tubules, thus reducing pain. Applying oxalate-
based desensitizers during restorative procedures or 
in follow-up appointments has been effective in 
many cases, particularly when combined with other 
treatments like fluoride varnishes or bonding agents 
(22). This approach helps prevent further fluid 
movement within the tubules, addressing one of the 
key mechanisms behind post-operative sensitivity. 

In-office treatments, such as laser therapy, have also 
been effective in providing long-term relief for 
patients with severe post-operative sensitivity. 
Laser therapy works by sealing the dentinal tubules 
and reducing nerve excitation within the tooth, 
offering immediate and lasting relief. Although 
laser treatment is a more advanced option, it has 
shown promising results, especially for patients 
with chronic sensitivity that does not respond to 
conventional treatments (23). The choice of laser 
wavelength and technique can vary depending on 
the severity of the sensitivity and the clinical setting, 
but it remains a valuable tool in the long-term 
management of dentin hypersensitivity. In some 
cases, patients with persistent post-operative 

sensitivity may require more invasive interventions, 
such as the placement of protective restorations over 
sensitive areas. These restorations act as a barrier, 
shielding the exposed dentin and reducing the risk 
of external stimuli triggering sensitivity. Temporary 
or permanent coverage using materials like resin-
based sealants or glass ionomer cements can provide 
relief for patients who do not respond to less 
invasive treatments. Clinicians should consider 
these options for patients who continue to 
experience discomfort after using other long-term 
strategies. 

Conclusion 
In managing post-operative sensitivity, the 
integration of appropriate materials, techniques, and 
patient-focused strategies is crucial for long-term 
success. Clinicians must carefully choose materials 
that reduce sensitivity and educate patients on 
maintaining oral health post-treatment. Utilizing in-
office treatments and recommending desensitizing 
products can provide lasting relief and prevent 
complications. Tailoring management to each 
patient's needs ensures better outcomes and 
improved comfort. 
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