
ABSTRACT
Objective: To determine the efficacy of Cryotherapy on pain perception before local anesthetic administration in a 
Peadodontic patients.

Place of Study: Faryal Dental College, Sheikhupura

Study Design: It was a prospective, randomized controlled trial

Duration of study:  The Entire time of trial was 3 months from Sept' 2021 to January, 2022.

Methodology: The present study was a prospective randomized controlled trial which comprised of 80 children aged 5 to 10 
years (Female=42 and Male=38). The selected participants were divided into two groups by Lottery method. The 40 
participants in the test group were given an ice pack at the site of injection before administration of local anesthesia and the 
other 40 participants in the control group were given local anesthesia without ice pack. The intensity of pain was estimated 
by Venham 's pain scale and SEM (sound, eye, motor) Scale.

Results:  Total no. of participants was 80. Among 40 patients who were administered cryotherapy 5 (12.5%) experienced 
pain during local anesthesia administration. While all participants of control group (without cryotherapy) experienced pain 
during local anesthesia.  In control group, SEM scale revealed a painful reaction for sound, eye and motor variables. Mean 
Values of the SEM scale in the study group were 1.00, 1.20, 1.12, while mean Values of the SEM scale in the control group 
were 2.15, 2.25, 1.90 for Sound, Eye and Motor respectively.

Conclusion:  Cryotherapy is an effective method to decrease Nociception senses at site of application of local anesthesia. 
Cryotherapy can be applied to the children having stress and panic during dental treatment. 
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INTRODUCTION
Administration of Local anesthesia is mandatory for pain 
control during any invasive dental procedures such as root 
canal, pulpotomies, extractions, minor oral surgical and 
abscess drainage. However, application of local anesthetics 
is the most agonizing part in start of dental treatments.(1) 
Pain associated with needle insertion is provoked by the 
stress and panic and triggered as soon as children see the 
needle and is called needle phobia (bleno phobia).(2)

Numerous approaches have been employed to decrease 
needle insertion pain in local anesthesia delivery. These 
include pharmacological as well as the non-pharmacological 

methods such as, topical anesthesia application (3), 
distraction techniques (4), hypnosis, trans-cutaneous 
electric nerve stimulation (TENS), Laser therapy, 
acupuncture, pre-warming of local anesthesia, adjusting the 
rate of infiltration,  buffering of local anesthesia, (5, 6)  
vibrating the surrounding tissues during local anesthesia 
administration, use of modified application techniques to 
reduce the pain experienced during local anesthesia 
application in oral cavity.(6, 7)

 Historically, Cryotherapy (cooling of soft tissues) has been 
carried out since ages in Medicine in treating sprains, burns, 
fractures, insect bite and sport injuries.(3) Researches have 
revealed the advantage of cooling of skin after operation to 
decrease the incidence and severity of wound swelling and 
pain.(8) The results of cooling before the procedure are also 
encouraging in the literature.(9) Although studies showed 
use of ethyl chloride (EC) Spray in skin tests that leads to 
decreased pain incidence and intensity, however the results 
were insignificant.(10) There are health hazards associated 
with the use of ethyl chloride due to breathing and exposure 
of vapor which may lead to frost bite, irritation, contact 
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dermatitis, pain and even death.(9)

Cryotherapy is a non-invasive method of pain control that 
has been used as an essential part of injury management 
and restoration. (11) Potential benefits of using ice for pre 
cooling are its ease of availability, convenience of use, 
reduction in pain incidence and intensity and absence of a 
dis-pleasing taste. (12) Ice helps in pain control by decreasing 
local blood flow and nerve transmission rate, decreasing 
edema, and thus helps inducing local anesthetic effect 
around treatment area.(13)

The aim of this trial was to find out the effectiveness of pre 
cooling of injection site with ice packs before administration 
of local anesthesia in children.

MATERIAL AND METHODS
This present study was a prospective, randomized controlled 
trial carried out in the department of Peadodontic, Faryal 
Dental College, Sheikhupura. Permission was obtained from 
the ethical review committee and consent was taken from 
the patients before data collection. The duration of study 
was 3 months from Sept' 2021 to January, 2022. Sample size 
of 80 children were selected using the prevalence of pain in 
literature, (aged 5 to 12 years), reporting to Department of 
Peadodontic. Healthy children with Frankl's behavior rating 
III or IV requiring buccal anesthesia for dental procedures 
were recruited in the study. The selected participants were 

divided into two groups (40 each group) by lottery method. 
The 40 participants in the test group were given an ice pack 
at the site of injection before administration of local 
anesthesia and the other 40 participants in the control group 
were given local anesthesia without ice pack. The intensity 
of pain was estimated by Venham 's pain scale and SEM 
(sound, eye, motor). Venham's pain scale is a valid, pictorial, 
self-measured psychomotor test that is used to measure the 
anxiety level of a pediatric patient. (14) It consists of eight 
cards with two pictures on every card, one 'anxious' picture 
and one 'non- anxious picture'. If the child points out the 
anxious picture, a score of 1 is recorded and a score of 0 is 
recorded for non-anxious picture. The scale has a range of 0 
score (minimum) to 8 (maximum). SEM Scale has three 
different types of variables; sound (verbal behavior), eye 
sign and body movement.(15) (table 1) Data was evaluated 
by using SPSS 21. Each question was analyzed separately. 
Percentages were used to express the frequency of pain, 
while relationship among pain in control and study groups 
was evaluated by using chi-square test. P value of ≤ 0.05 was 
considered as significant.

RESULTS
Findings of the study revealed that on Venham's scale 
among 40 patients who were administered cryotherapy, 
only 5(12.5%) children experienced pain prior to local 

Farhan Riaz, Naghma Bari, Amjad Bari, Pervaiz Iqbal, Rafay Manan

Journal of Multan Medical & Dental College Multan Pakistan, Vol. 1(Issue-1) June 2022: 

Table 1: SEM SCALE for the Assessment of children’s Behavior  

Parameter Comfort Mild discomfort Moderate 

Discomfort 

Severe 

Discomfort 

 

Sound 

No Sound Non-specific 

Sound (probable 

pain) 

Verbal 

Complaint, 

Louder Sound 

Verbal 

Complaint, 

Shou�ng, Crying 

 

Eye 

No Sign Dilated eyes 

without tears 

(anxiety sign) 

Tears, Sudden 

eye movement 

Crying, covering 

the face 

 

Motor 

Relaxed Body & 

Hand Status 

Muscular 

Contrac�on, 

Contrac�on Of 

Hands 

Sudden Body & 

Hand 

Movements 

Hand 

Movements For 

Defense, Turning 

The Head To The 

Opposite Side 
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anesthesia administration (Table2). While all participants of 
control group (without cryotherapy) experienced pain 
during local anesthesia. Among 5 patients who suffered pain 
after cryotherapy 3 (7.5%) had experienced mild pain and 2 
(5%) had experienced moderate pain during local buccal 
infiltration (table 3). Among the patients who were in control 
group 5 (12.5%) reported severe pain, while 15 (37.5%) of 
them reported moderate pain and 20 (5o%) had mild pain 
(table 4). According to the SEM scale findings, a painful 
reaction for all variables i.e sound, eye and motor was 
depicted in the controls (without cryotherapy). In the study 
group (with cryotherapy) no severe pain reaction was 
reported. Mean values of the SEM scale in the study group 
were 1.00, 1.20, 1.12, while mean values of the SEM scale in 
the control group were 2.15, 2.25, 1.90 for Sound, Eye and 
Motor respectively (table 5). Moreover, the association 
between the control and study groups was statistically 
significant (p < 0.05). With-in group comparison revealed no 
significant difference for both the control or study groups.

Table shows the number of pediatric patients who 
experienced pain with or without Ice packs prior to 
administration of local anesthesia.

 

 

DISCUSSION

Cryotherapy is a historical, therapeutic method that includes 
systemic or local administration of cold at the injured side of 
the body. It works via both neurologic as well as vascular 
mechanism. When applied topically, it decreases the 
velocity of conduction of pain in nerve fibers, decreases the 
threshold of tissue nociceptors that leads to a local 
anesthetic effect at the site of application. In addition, cold 
application causes vasoconstriction, altered oxygen 
utilization , tissue metabolism and hence decreases the 
inflammation.(16, 17)

Local action of Cryotherapy, is further elaborated in 'GATE 
CONTROL THEORY'. According to this concept, painful 
stimuli carried by myelinated A delta fibers and un 
myelinated C fibers are repressed by non-painful concurrent 
impulses sent by “A” beta fibers to posterior HORN cells 
which results in decreased ascending nociceptive 
stimulus.(18, 19)

 The findings of the current trial of pre-cooling the injection 
site are in agreement with previous researches.(20, 21) The 
recommended time for topical anesthesia application vary 
from 2 to 5 minutes. Two minutes' ice application time was 
used in this trial. This is in line with the trial carried out by 
Aminabadi and Farahami for inferior alveolar nerve block, 
because a five minutes application of ice would not be 
bearable by the pediatric patients, however it can be 
tolerable by adults.(22)

It was concluded in this trial that pre-cooling of the injection 
area for two minutes before application of local anesthetic 
agent did considerably decrease the pain observed during 
application of local anesthesia. This outcome is in 
agreement with those stated for cooling of skin with laser 
therapy. A laser system along with cooling instrument was 
used by Chan et al. to treat patients.(23) They concluded that 
there was lesser pain perception where cooling was applied. 
Although, the pain generated by laser therapy might be 
somewhat different from the pain caused by local 
anesthesia injection.

 In literature, children during various experiments also 
reported compliance and satisfaction with ice application 
prior to local anesthesia administration, as they did not 
experience any displeasing taste which occurs in case of use 
of topical anesthesia. It might be explained by the local 

 Table 2: Pain Percep�on (Venham’s Pain Scale)

Group

Pain

Yes  No 
 

Study (n=40) 5 (12.5%) 35 (87.5%)

Control (n=40) 40 (100%) Nil 

TABLE 3: Pain intensity in study group (with cryotherapy prior
to Local Anesthesia administra�on)

Pain intensity(n = 5) No. of pa�ents Percent %

Mild

 
3

  
7.5 %

Moderate 
 

2
  

5 %
 

Severe  0  0  

Table 4: Pain Intensity in Control group
(without Local anesthesia administra�on)

Pain intensity (n= 40)

 
No. of pa�ents

 
Percent %

Mild 20 50%  

Moderate 15 37.5%  

Severe 5

 
12.5%

 

Table 4: SEM Values fort the study and control groups

Group 

 

Sound 

 
Eye 

 

Motor

 

Sum 

Study Group 

(Cryotherapy) 

1.00  1.20  1.12  3.32

Control Group
 

(without Cryotherapy)
 

2.15
 

2.25
 

1.90
 
6.30
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effect of cryotherapy as well as a part of behavior 
management therapy because taste less ice improved their 
confidence and trust on their dentist during intervention. 
Moreover, Cryotherapy led to decreased chances of self-
mutilation and soft tissue biting that could occur after local 
anesthesia administration.(24)

CONCLUSION
Pre-cooling of the area before application of local anesthesia 
is a simple, reliable, quick to perform and cost efficient 
method with little potential side effects. Cryotherapy can be 
applied to all children presented with panic and stress in 
dental treatment in which local anesthesia is required.
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