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Abstract 
Endodontic cryotherapy involves using cold therapy during root canal treatments to reduce 
inflammation, pain, and improve patient comfort. This review examines the efficacy, mechanisms, 
and clinical outcomes of cryotherapy in endodontics. Preliminary findings suggest it enhances 
analgesic effects post-treatment, warranting further research for standardized protocols and long-
term benefits. 
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INTRODUCTION  

Endodontic cryotherapy is a dental treatment 

technique that involves the application of cold 
therapy during endodontic procedures, such as 

root canal treatments. This approach utilizes 
low temperatures to manage patient 

discomfort, mitigate inflammation, and 

enhance healing processes, ultimately 
improving the overall efficacy of treatment. By 

employing controlled cooling techniques, dental 
professionals can create a more comfortable 

environment for patients during procedures 

that are traditionally associated with pain and 
anxiety.1 

In recent years, the dental field has increasingly 
embraced innovative techniques to improve 

patient care and outcomes. Endodontic 

cryotherapy has emerged as a promising 
adjunctive therapy, gaining attention for its 

ability to provide effective pain management 
and reduce postoperative complications. As 

patients become more aware of their treatment 
options and seek less invasive, more 

comfortable experiences, dentists are exploring 

cryotherapy as a viable alternative to traditional 
pain relief methods. This growing interest 

reflects a broader trend in healthcare towards 
minimizing discomfort and enhancing the 

overall patient experience.2 

The primary goals of implementing endodontic 

cryotherapy include pain reduction, swelling 
control, and improved treatment outcomes. By 

applying cold therapy, practitioners aim to 

decrease pain perception during and after 
procedures, leading to a more comfortable 

experience for patients. Additionally, 
cryotherapy helps in reducing postoperative 

swelling, which is crucial for a quick recovery 

and minimal discomfort following endodontic 
treatments. Ultimately, the objective is to 

enhance the overall success rates of endodontic 
procedures. By effectively addressing pain and 

inflammation, cryotherapy may contribute to 

faster healing times and better long-term 
results.3 

In conclusion, endodontic cryotherapy 
represents a significant advancement in the 

dental profession, aligning with the modern 
emphasis on patient-centered care and 

improved treatment efficacy. As research 

continues and techniques are refined, 
cryotherapy may become an integral part of 

routine endodontic practice, offering benefits 
that enhance patient satisfaction and clinical 

outcomes. 

 
Mechanism of Action:  

Cryotherapy involves the application of cold to 

reduce tissue temperature, leading to a series 
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of physiological responses that contribute to its 

therapeutic effects. When cold is applied to a 
specific area, it creates a localized drop in 

temperature, which significantly influences the 
surrounding tissues. 

The exposure to cold leads to vasoconstriction, 

a process where blood vessels narrow, 
decreasing blood flow to the area. This 

reduction in circulation helps limit the 
accumulation of inflammatory mediators and 

fluids, ultimately decreasing swelling and 
edema that often accompany dental 

procedures. By minimizing swelling, 

cryotherapy can enhance tissue healing and 
improve overall patient comfort during 

recovery.4,5 
In addition to its effects on blood flow, cold 

exposure also impacts nerve conduction 

velocity. When tissues are cooled, the speed at 
which nerves transmit signals is reduced. This 

decrease in nerve conduction velocity helps 
alleviate pain perception, providing immediate 

relief during endodontic procedures. By 
numbing the area, patients experience less 

discomfort, which is particularly beneficial in 

procedures that may traditionally cause anxiety 
or fear due to pain. 

Overall, the mechanism of action of cryotherapy 
is rooted in its ability to reduce tissue 

temperature, initiate vasoconstriction, and 

mitigate nerve signal transmission. These 
physiological changes work together to 

enhance patient comfort, control inflammation, 
and promote faster healing, making 

cryotherapy a valuable tool in endodontic 

practice.6 
 
Techniques of Cryotherapy:  

Various techniques of cryotherapy have been 
developed to effectively apply cold therapy in 

endodontic procedures. Each method offers 
unique advantages and can be selected based 

on the specific requirements of the patient's 
treatment and comfort. 

Direct Cold Saline Irrigation: This method 

involves the use of cold saline solution during 
irrigation of the root canal. The temperature of 

the saline can be effectively controlled, 
providing localized cooling to the dental 

tissues.4-7 

Direct Ice Application: Ice packs can be directly 
applied to the outside of the cheek or area 

surrounding the treated tooth. This technique 
delivers cold to the affected tissue while 

remaining easy to implement. 
Cryopacks: These are specially designed packs 

filled with a gel that retains cold temperatures 

for prolonged periods. Cryopacks can be 

molded to the patient's face, ensuring optimal 
contact and effectiveness in reducing swelling 

and pain. 
Cryosurgery Devices: Advanced cryosurgery 

devices utilize controlled cooling mechanisms to 

target specific areas with precision. These 
systems can apply cold at varying temperatures 

and durations, allowing for customizable 
treatment plans. 

Implementing Controlled Cooling 
Techniques: To achieve effective results, it is 

essential to implement controlled cooling 

techniques. This involves carefully monitoring 
and regulating the duration and intensity of cold 

application to ensure therapeutic benefits while 
minimizing risks. Practitioners may employ 

specific protocols, such as starting with short 

intervals of cold exposure followed by breaks to 
assess patient comfort and tissue response. 

Safety Measures to Prevent Frostbite and Tissue 
Damage: While cryotherapy has significant 

benefits, it is crucial to take safety measures to 
prevent adverse effects like frostbite or tissue 

damage. Practitioners should limit the duration 

of direct cold application, typically no more than 
20 minutes at a time, with breaks in between 

for tissue rewarming. Additionally, barriers such 
as towels or protective pads can be used to 

shield skin surfaces from direct contact with ice 

or cryopacks. Continuous monitoring of the 
patient's response is vital to ensure safety and 

effectiveness throughout the procedure. 
In summary, various techniques of cryotherapy 

can be employed in endodontics to enhance 

patient comfort and treatment outcomes. By 
implementing controlled cooling methods and 

adhering to safety guidelines, dental 
practitioners can effectively harness the 

benefits of cryotherapy while minimizing 
potential risks. 

 
Evidence Based Success of Endodontic 
Cryotherapy:  

In dentistry, while cryotherapy has proven 

effective in various intraoral surgical 
procedures, stronger evidence is needed to fully 

support the mechanisms explained in existing 

literature. Recently, there has been a lack of 
research specifically investigating the intracanal 

application of cryotherapy to reduce 
postoperative pain in endodontics. A 

noteworthy contribution to this field originated 

from Vera et al., who were the first to introduce 
cryotherapy in endodontic practice. They 

validated this innovative technique as a means 
to decrease and maintain the external root 
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surface temperature for at least four minutes. 

In their in vitro study, they observed a 
significant reduction in the external root surface 

temperature of over 10°C, sustained for four 
minutes when cold saline (at 2.5°C) was used 

as the final irrigant. This approach was thought 

to initiate an anti-inflammatory effect in the 
periradicular tissues, highlighting the potential 

benefits of cryotherapy in endodontic 
procedures.8 

Keskin et al. conducted the first clinical trial 
involving patients with irreversible pulpitis, 

where they evaluated the impact of 2.5°C cold 

saline irrigation on postoperative endodontic 
pain (PEP) when used as a final irrigant. To 

eliminate any additional effect of negative 
apical pressure on the reduction of 

postoperative pain, the researchers employed a 

side-vented, positive-pressure needle during 
treatment.9 Their protocol was consistent with 

that of Vera et al. The findings revealed a 
significant reduction in pain levels compared to 

the control group. Additionally, Al-Nahlawi et al. 
performed a clinical study on vital teeth to 

investigate the effects of intracanal cryotherapy 

following single-visit endodontic treatment 
using a negative irrigation technique. Their 

results demonstrated a significant reduction in 
post-endodontic pain, further supporting the 

effectiveness of cryotherapy in managing 

postoperative discomfort.10 
Bazaid et al. conducted a randomized controlled 

trial involving 40 patients, some with 
irreversible pulpitis accompanied by apical 

periodontitis and others without apical 

periodontitis.11 The study aimed to compare the 
effectiveness of intracanal cryotherapy in 

reducing postoperative pain. The findings 
indicated that cryotherapy was effective in 

patients with irreversible pulpitis and apical 
periodontitis, but it did not demonstrate the 

same efficacy in those without apical 

periodontitis. These results align with the 
investigation by Jain et al., who also reported 

that intracanal cryotherapy successfully 
diminished postoperative pain in patients with 

irreversible pulpitis accompanied by apical 

periodontitis at 6, 24, and 48-hour intervals. In 
their research, the final irrigation was 

performed using either 2.5°C cold saline or 
saline at room temperature, and patients 

completed a questionnaire to document their 
postoperative pain levels at 6, 24, and 48 hours 

post-treatment.12 

 
Limitations and Risks:  

While cryotherapy presents numerous benefits 

in endodontics, it is not without potential 
adverse effects. One notable concern is 

prolonged numbness, which can occur after the 
application of cold therapy. This can lead to 

temporary discomfort for patients and may 

complicate postoperative assessment. 
Additionally, there are challenges in 

standardizing techniques and protocols for 
cryotherapy, as variations in temperature 

application, duration, and methods can impact 
outcomes. The lack of consensus on best 

practices may result in inconsistent results 

across different studies and clinical settings. 
Furthermore, patient variability in response to 

cold therapy can affect effectiveness. Individual 
differences in pain perception, tissue sensitivity, 

and underlying medical conditions may all 

influence how patients respond to cryotherapy. 
 
Future Perspectives:  

The future of cryotherapy in dentistry is 
promising, with several innovative 

advancements on the horizon. Ongoing 
research is exploring new cryotherapy 

technologies that could enhance precision and 
effectiveness in dental applications. 

Additionally, there is potential for combining 

cryotherapy with regenerative techniques to 
further improve patient outcomes, particularly 

in areas such as tissue healing and 
regeneration. Optimizing protocols for 

cryotherapy application will also be crucial for 

maximizing its benefits and minimizing risks. 
Furthermore, there is an opportunity to broaden 

the applications of cryotherapy beyond 
endodontics, potentially extending its use to 

other dental specialties, such as oral surgery, 

periodontal therapy, and implant dentistry. 
 
CONCLUSION 

In recap, cryotherapy offers significant benefits 
in endodontic procedures, including pain 

reduction, inflammation control, and improved 
healing outcomes. However, the need for 

further research remains critical to fully 
understand its mechanisms and to establish 

standardized protocols. As the dental 

community continues to explore and innovate 
in this field, incorporating cryotherapy into 

routine practice can enhance patient care, 
promoting more comfortable and effective 

dental treatments. The ongoing commitment to 

research and development will ultimately pave 
the way for cryotherapy to become an integral 

part of modern dental practice. 
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