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Introduction: The management and approach of dealing with pain after endodontic treatment 
is one of the most important fields of endodontics, which has received special attention in recent 
years. The effect of cryotherapy can be achieved by reducing blood flow and metabolic activity by 
suppressing neurotransmitters and increasing oxygenation in the damaged tissue. We aimed to 
conduct a systematic review of randomized clinical trials between 2023 and 2024 regarding the 
effect of cryotherapy in reducing pain after endodontic treatment.

Materials and Methods: This research is prepared and presented based on PRISMA re-
porting items. The databases used for this research are PubMed, Scopus and Google Scholar.  Gray 
texts were also done by searching the sources of found articles. The time limitation for the search 
strategy was set for 2023 and 2024. Inclusion criteria were based on the PICOTS definition. To 
assess the risk of bias, the ROB2 tool was used.

Results: Based on the search results in databases, 138 articles were found in 2023 and 2024. 
Finally, 19 studies were included in this review. Finally, five articles had a mild risk of bias, and 
six studies had a moderate risk of bias. Other studies were also unbiased based on the evaluation. 
Finally, we included them all in the review study. For each of the studies included in this review, 
the name of the first author, age of the participants, sample size, population under study, groups 
under study, outcome, findings and final interpretation were extracted. The tool used to measure 
pain in 3 articles was the NRS scale; one used VRS, and other studies used VAS. The range of age 
groups used in all studies was from a minimum 4 of  four to a maximum of 60 years. The sample 
size was in the range of 20 to 152.

Conclusion: It was concluded that cryotherapy can be used as a pain relief method after dental 
surgery. However, this evidence was accompanied by limitations for the included studies.
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Introduction

The management and approach to dealing with 
pain after endodontic treatment is one of the 
most important fields of endodontics, which 

has received special attention in recent years [1]. Pain 
after endodontic treatment exists in the range between 
3% and 58% [2]. In another study, after 24 h it was 25% 
and 40% [3]. This pain occurs after endodontic treat-
ment, which is caused by chemical, mechanical or mi-
crobial damage in the peri-radicular tissues. In order to 
control this pain, there are many treatments prescribed 
by the doctor in different texts, including intracanal 
treatments or occlusal reduction, non-steroidal anti-in-
flammatory drugs, opioid use, calcium hydroxide use, 
and laser use. Each of the above-mentioned cases has 
disadvantages that can cause inappropriate effects on 
the patient. One of the interventions to reduce pain is 
the cryotherapy technique, which lowers the tempera-
ture of the tissue for the target of care [4]. Cryotherapy 
is a low-cost, easy and non-toxic technique [5-7].

Cryotherapy is an approach based on anti-inflam-
matory treatment [8]. It is a term that is taken from 
ancient Greece, which was “cryo” instead of “cold” 
and “therapy” instead of “cure” [8]. In ancient Egypt, 
they used low temperatures to treat inflammation and 
wounds [9]. The effect of cryotherapy can be achieved 
by reducing blood flow and metabolic activity by sup-
pressing neurotransmitters and increasing oxygenation 
in the damaged tissue. In addition to endodontics, 
cryotherapy is used for various treatment fields in or-
thopedics, maxillofacial surgery, physiotherapy, and so 
on [8]. Since much attention has been paid to cryother-
apy in recent years [10,11], in addition to the research 
grounds for conducting more standardized random-
ized clinical trials than in the past, and despite the sys-
tematic reviews that exist on earlier studies, therefore a 
need to conduct a review study on more recent clinical 
trials. Therefore, in this research, we aimed to conduct 
a systematic review of randomized clinical trials be-
tween 2023 and 2024 regarding the effect of cryothera-
py in reducing pain after endodontic treatment.

Materials and Methods

This research is prepared and presented based on 
Prisma reporting items. The databases used for this 
research are PubMed, Scopus and Google Scholar. In-
cluded keywords to find the articles were <<cryother-
apy, post endodontic, pain, treatment>>. Gray texts 
were also done by searching the sources of found arti-
cles. Articles that were published in English are consid-

ered in this review. The time limitation for the search 
strategy was set for 2023 and 2024.

Inclusion criteria were based on the PICOTS definition 
as follows:

P: human in worldwide .

I: Cryotherapy with each type of it.

C: anyone.

O: pain with any scale.

T: 2023 and 2024.

S: clinical trials.

All types of studies, case reports, review studies, animal 
studies, cohort studies, and case-control studies were 
excluded from this review. We also removed duplicate 
articles from different databases. After extracting the 
data, we entered them into the Excel environment. To 
assess the risk of bias, the ROB2 tool developed by 
Downes et al. [12] was used.

Results

Based on the search results in databases, 138 articles 
were found as of September 15, 2024, for the range of 
articles published in 2023 and 2024. These articles were 
evaluated by two of the authors based on the abstract, 
so that 35 articles were related to the inclusion criteria 
for this study, and then the full text of the articles was 
further evaluated by the evaluator team to match the 
objectives of the study. Its more details are explained in 
the Prisma flowchart in Figure 1. We did not use me-
ta-analysis in this review because the reported values 
of pain scores were reported at dissimilar time inter-
vals after treatment and thus did not provide us with 
single-arm data. Also, in this study, there was no need 
to communicate with the responsible authors of each 
study. Because there was enough data in each of the 
articles for this review. Two reviewers evaluated the en-
try criteria of the articles in parallel. In one case, there 
was a difference of opinion, and the desired agreement 
was reached through a two-way discussion between 
them. Therefore, there was no need to send articles to 
a third referee. A risk of bias assessment was done on 
19 articles included in the study based on Table 1. In 
several studies and many cases listed in Table 1, we saw 
the occurrence of bias. Finally, five articles had a mild 
risk of bias, and six studies had a moderate risk of bias. 
Other studies were also unbiased based on the evalua-
tion. Finally, we included them all in the review study.

For each of the studies included in this review, based 
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Figure 1. Prisma flowchart for literature related to this systematic review.

on Table 2, the name of the first author, age of the par-
ticipants, sample size, population under study, groups 
under study, outcome, findings and final interpretation 
were extracted. The tool used to measure pain in 3 arti-
cles was NRS scale [14,15,18], one [30] used VRS, and 

other studies used VAS. The range of age groups used 
in all studies was from a minimum of four [26] to a 
maximum of 60 years. The sample size was in the range 
of 20 to 152.
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Table 1. Risk of bias for the included studies.

Study (reference 
number)

Ab-
del-
baky 
(13)

Ajeesh 
(14)

Akh-
il 

(15)

Bashir 
(16)

El-
henny 
(17)

Elsher-
beny 
(18) 

Ezzat 
(19)

Ham-
za 

(20)

Ho-
seini 
(21)

Ibra-
him 
(22)

Nuñove-
ro (23)

Jasani 
(24)

Keskin 
(25)

Ku-
mari 
(26)

Lal-
fakaw-

mi 
(27)

Patel 
(28)

Pupne-
ja (29)

Shah
(30)

Solo-
mon 
(31)

Clear aims/

objectives
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Study design 

appropriate for the 

stated aim(s)

N Y Y Y Y N N N Y N Y Y Y N Y Y Y N Y

Sample size justi-

fication
Y U Y Y U Y U Y U Y Y Y U Y Y Y U Y Y

Target/reference 

population clearly 

defined?

U Y Y Y U Y Y U Y Y U Y Y U Y Y Y Y U

Sample rep-
resentative of 

target/reference 
population

N Y Y N Y Y Y Y N Y Y Y N Y Y N Y Y N
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Study (reference 
number)

Ab-
del-
baky 
(13)

Ajeesh 
(14)

Akhil 
(15)

Bashir 
(16)

El-
henny 
(17)

Elsher-
beny 
(18) 

Ezzat 
(19)

Ham-
za 

(20)

Ho-
seini 
(21)

Ibra-
him 
(22)

Nuñove-
ro (23)

Jasani 
(24)

Keskin 
(25)

Ku-
mari 
(26)

Lal-
fakaw-

mi 
(27)

Patel 
(28)

Pupne-
ja (29)

Shah
(30)

Solo-
mon 
(31)

Selection process 

likely to represent 

target/reference 

population

N N N N N N N N N N N N N N N N N N N

Variables appropri-

ate to study aims
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Variables measured 

correctly and tri-

alled/piloted/pub-

lished previously

N N N N N N N N N N N N N N N N N N N

Clear method to 

determine statisti-

cal significance

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Methods sufficiently 

described to enable 

repeat

Y N Y Y Y N Y Y N Y Y Y N Y Y N Y Y N

Basic data ade-

quately described
Y Y N Y Y N Y Y N Y Y Y N Y N Y Y N Y

Results internally 

consistent
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Results for the 

analyses described 

in the methods 

presented

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Authors› discus-

sions and conclu-

sions justified by 

the results

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Limitations of the 

study discussed
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Funding sources or 

conflicts of interest
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Ethical approval/

consent of partic-

ipants

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Table 2. Characteristics of the included studies in the review.

First Author Age Sample size Study population Study groups Outcome Interpretation

Abdelbaky (13) 25-50 68 dental/endodon-
tic emergency 

clinics

Control 1: saline (NS) 
control 2: chlorhexidine at 

room temperature, 
intervention: cryotherapy 

with NS (cryotherapy /NS), 
and intervention: (cryothera-

py / chlorhexidine) 

pain incidence 
and level after12, 
24, 48, 72 hours 

and 
at 7 days 

cryotherapy led 
to decrease of 

pain

Ajeesh (14) 18-55 108 patients with 
symptomatic api-
cal periodontitis

A: sodium hypochlorite 
(control)

B: (Intracanal) cold 
(2°C–4°C) saline 

C: (Intraoral) room tempera-
ture saline

postoperative 
pain using the 

NRS scale at 6 h

Both intracanal 
and intraoral 

cryotherapy are 
effective

Akhil (15) - 60 mature perma-
nent mandibular 

molar teeth

In group I (conventional 
pulpotomy),

In group II (cryotherapy),

Preoperative and 
24, 48 and 72 h 
pain with Nu-
merical Rating 

Scale.

Cryotherapy di-
minish pain and 
without adverse 

effect
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First Author Age Sample size Study population Study groups Outcome Interpretation

Bashir (16) 18 to 60 98 patients with 

symptomatic 

irreversible 

pulpitis in 

mandibular 

molars and pre-

endodontic pain

Group A (normal saline) and 
Group B (cryotherapy)

Visual Analogue 
Scale (VAS) to 

assess pain

Cryotherapy has 

not difference 

diminish in 

pain score than 

normal saline

Elheeny (17) 10-17 152 Healthy 10- to 
17-year-old 

children

two equal groups; cryother-
apy plus IANB (inferior 

alveolar nerve block) and the 
control group (conventional 

IANB).

Visual analogue 
scale (VAS)

The cryotherapy 
is proper but 

additional anes-
thesia was still 

necessary

Elsherbeny 
(18)

23-40 78 Group A: room temperature 
saline 

Group B: room temperature 
saline with ultrasonic activa-

tion using (Ultra-X). 
Group C: cold saline 

NRS at 6, 12, 24, 
48,72 hours and 

1 week

Cold saline is 
effective to de-
crease the pain

Ezzat (19) 78 mandibular 
molar teeth with 
symptomatic irre-
versible pulpitis

intracanal cryotherapy group 
and intraoral cryotherapy 

group

The patients’ 
postoperative 

pain was 
recorded at 6- 

12- 24- 48- and 
72 hours postop-

eratively

intraoral 
cryotherapy 

may be proper 
as intracanal 

cryotherapy in 
postoperative 

pain reduction.

Hamza (20) Control: 
29.70 ± 6.29 
Intervention: 
25.15 ± 5.43

20 patients with 
symptomatic api-
cal periodontitis 

(SAP).

Cryotherapy Group or the 
Control Group without

applying any cold subject

Visual Analogue 
Scale (VAS)

intraoral cryo-
therapy is effec-

tive for treatment 
of pain

Hoseini (21) 60 symptomatic ir-
reversible pulpitis 
in a mandibular 

molar tooth

Group 1: Control (with-
out cryotherapy) Group 2: 

intracanal cryotherapy ( 2.5 
°C normal saline ), group 3: 
intraoral cryotherapy with 
the ice pack and Group 4: 

extraoral cryotherapy.

Patients’ 
post-endodontic 
pain was record-

ed on the first 
and third days.

Cryotherapy is a 
mild treatment 
for diminish of 
pain after root 

canal treatment. 
Time reduces 

pain more than 
cryotherapy itself

Ibrahim (22) Control: 
29.70±6.29

Intervention: 
25.15±5.43

20 patients with 
symptomatic api-
cal periodontitis

one for cryotherapy and the 
other for control

VAS Intraoral cryo-
therapy is effec-
tive in treatment 

of pain

Nuñovero (23)  46.71 
(16.85)

120 patients with 
asymptomatic 

apical periodon-
titis

4 groups: Control, Cryother-
apy, 

Foraminal Enlargement,
Cryotherapy and Foraminal 

Enlargement

VAS Cryotherapy is 
not effective on 

the pain

Jasani (24) 60 teeth with symp-
tomatic irre-

versible pulpitis 
treated in a single 

visit

 cold saline,
 normal saline

VAS cold saline de-
creased post-op-

erative pain.
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Discussion

This review was showed that the pain after end-
odontic is reduced by cryotherapy. Cryotherapy is a 
proper treatment that dentist can use it for their pa-
tients. Based on the study of Abdelbaky et al., [13] the 
occurrence of pain was reported at 12, 24, 48 and 72 
hours and 7 days after the treatment. Cryotherapy has 
been shown to reduce pain both when used with chlor-
hexidine and normal saline, although when combined 
with normal saline, it has shown a more effective trend 
in reducing pain. Ajeesh et al.’s study [14], which was 
conducted on 108 patients aged 18 to 55 years, con-

cluded that cryotherapy, whether intraoral or intraca-
nal, can play an effective role in reducing pain based 
on the NRS index among periodontic patients. This 
evaluation was recorded at 6 and 24 hours after the 
treatment. In Akhil et al.’s study [15], pain intensity was 
evaluated after cryotherapy treatment. The results indi-
cated a significant reduction in pain 24 and 48 hours 
after treatment in the cryotherapy group compared to 
the group that received conventional pulpotomy. They 
also showed that it did not cause any side effects. The 
study of Bashir et al. [16], in which the two groups re-
ceiving cryotherapy and normal saline were evaluated 

First Author Age Sample size Study population Study groups Outcome Interpretation

Keskin (25) 18–35 44 Mandibular 
pre-molar teeth

control: water 20-22°C, cryo-
therapy water 2.5°C.

VAS Intracanal 
cryotherapy was 
effective on pain

Kumari (26) 4-7 120 teeth requiring 
pulpectomy in
primary teeth

3 groups: intracanal cryo-
therapy using 2.5°C cold

saline, curcumin, or normal 
saline

VAS Cryotherapy 
may be effective 
for decrease the 

pain.

Lalfakawmi 
(27)

66 Individuals 
diagnosed with 
symptomatic ir-

reversible pulpitis 
and symptomatic 
apical periodonti-
tis in mandibular 

molars

Control (at 25°C), cold Na-
OCl (2°C) and warm NaOCl 

(60°C)

Heft Parker 
Visual Analogue 
Pain Scale (HP-

VAS)

cold NaOCl was 
effective on pain

Patel (28) >18 80 single-rooted 
teeth exhibit-

ing irreversible 
pulpitis

and/or apical 
periodontitis

Group 1 normal saline at 
room temperature.

Group 2 normal saline re-
frigerated between 2-5°C.

VAS cryotherapy is 
effective in the 

treatment of the 
pain

Pupneja (29) ≥18 60 Patients with 
symptomatic irre-
versible pulpitis

Group I – saline at room 
temperature (37°C) (control 

group), Group II – cold 
saline (at 4°C), and Group 
III – cold saline (at 2.5°C).

VAS Cryotherapy led 
to reducing the 

pain.

Shah (30) 30-60 120 having symptom-
atic irreversible 

pulpitis with
symptomatic api-
cal periodontitis

Group A – normal saline (n 
= 60) and Group B – cryo-

therapy 2.5°C (n = 60)

modified Verbal 
Rating Scale

cold saline causes 
a significant 
reduction in 
treatment of 

pain.

Solomon (31) 18-40 50 Patients with 
single visit root 
canal treatment

physiological saline (Group 
1), cold saline (Group 2), 
and 2ml Dexamethasone 

(Group 3).

VAS the effect of 
significant pain 

reduction in 
cryotherapy and 
dexamethasone 
method com-

pared to physio-
logical saline has 
been observed.
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in terms of pain intensity with the VAS scale, indicated 
the role of both interventions in reducing pain, and no 
statistically significant difference was shown between 
the two groups. In Elheeny et al.’s study [17], which was 
conducted on 10-15-year-olds, the pain intensity in the 
cryotherapy group was significantly reduced compared 
to the control group. Of course, cryotherapy was able 
to increase the analgesic effect of anesthesia and its ef-
ficiency.

In the study of Elsher Barry et al [18], which was 
conducted on people aged 23 to 40 years, three groups 
were studied: the group receiving normal saline, the 
group receiving normal saline and ultrasound, and the 
third group receiving cold saline. Pain intensity was 
evaluated using the NRS index. Based on this, the ul-
trasonic washing method was reported to have a lower 
incidence and intensity of pain on the first day after 
treatment, but after the first day, cryotherapy showed 
a more significant reduction in the incidence and in-
tensity of pain compared to other groups. In the study 
of Ezzat et al. [19], which compared the pain reduc-
tion effect of intra-canal and intra-oral cryotherapy, 
intra-oral cryotherapy had a greater effect than in-
tra-canal cryotherapy. Although both methods can be 
used as pain relief methods. In the study of Hamza et 
al. [20], they concluded that intraoral cryotherapy is a 
method of pain control and reduction of inflammatory 
effects and can have significant cost-effectiveness and 
at the same time simplicity. 

In Hoseini et al.’s study [21], four groups have been 
evaluated. In the first group, cryotherapy was not used, 
in the second group, two and a half degrees of normal 
saline cryotherapy was performed inside the canal, and 
in the third group, intraoral cryotherapy with an ice 
pack was performed, and in the fourth group, extra-
oral cryotherapy was performed. Pain intensity was the 
lowest on the first and third days after the treatment, 
except for the ice pack group. However, on the third 
day after the treatment, the intensity of the pain de-
creased significantly. In the study by Ibrahim et al. [22], 
pain intensity in intraoral cryotherapy was insignifi-
cantly reduced compared to the control group. In the 
study of Nuñovero et al. [23], 4  groups were evaluated: 
the control group, the cryotherapy group, the Foram-
inal enlargement and the Foraminal enlargement and 
cryotherapy group. They concluded that cryotherapy 
did not affect post-treatment pain reduction either 
with or without foraminal enlargement. In the study 
of Jasani et al. [24], which compared the pain intensity 
in the cold saline and normal saline groups, the results 
indicated that cryotherapy was more effective than the 

control group during 6 hours after the treatment. In 
the study of Keskin et al. [25], intra-canal cryotherapy 
was more effective than using room temperature water 
of 20 to 22 degrees in reducing pain, which was not sig-
nificant in 24 hours after the operation, but there was a 
significant difference in three days after the treatment. 
In the study of Kumari et al. [26], where three groups 
were compared, intracanal cryotherapy was used, cur-
cumin was used in one group, and normal saline was 
used in another group. 

The results indicated the significant effectiveness 
of cryotherapy in reducing pain compared to other 
groups. In the study of Lalfakawmi [27], where the pain 
index was evaluated using Fat Parker VS, the control 
group was compared with normal saline at room tem-
perature, normal saline at 2 degrees and normal saline 
at 60 degrees. The group receiving cold saline had far 
less pain than the other two groups in 6 hours after the 
treatment. Patel et al., [28] conducted a study in two 
groups and compared the pain reduction effect of nor-
mal saline and saline at 2 to 5 degrees. The results indi-
cate that the pain in the cryotherapy group decreased 
differently than the other group in 48 hours after the 
treatment. In the study of Pupneja [29], which studied 
the effectiveness of road pain in three groups, cryo-
therapy is considered a suitable non-pharmacological 
treatment method to reduce pain. In the study of Shah 
et al [30], which again compared cryotherapy and nor-
mal saline at room temperature, it was concluded that 
there was a significant decrease in pain in the cryother-
apy group compared to the normal saline group, and 
this decrease was also statistically significant. 

 In the study of Solomon et al. [31], the effect of 
significant pain reduction in cryotherapy and dexa-
methasone method compared to physiological saline 
has been observed. In addition, in the comparison of 
cryotherapy with dexamethasone, no difference was 
observed at 6 hours after treatment, but at 12 hours 
and 24 hours, a significant difference was observed be-
tween them, so the mean pain score in the dexametha-
sone group was lower than the cryotherapy group. This 
study has some limitations. The number of samples in 
some studies is not enough and they can be increased 
for future studies. The number of studies on children is 
very small, so it is recommended to increase the field 
of conducting such research for this age group in order 
to provide sufficient evidence to conduct more appro-
priate reviews. Time intervals statistical analyses and 
more homogeneous reported mean values if done in 
all studies related to field pain can greatly help to con-
duct a meta-analysis of findings, which will again pro-
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vide better evidence of the treatment effect for other 
researchers.

Conclusion

It was concluded that cryotherapy can be used as a pain 
relief method after dental surgery. Cryotherapy is a cheap 
method without side effects that can be used in all age 
groups compared to many traditional procedures. Howev-
er, this evidence was accompanied by limitations for each 
of the included studies.
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