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Abstract

Introduction: Peripheral intravenous (IV) cannulation are routine procedures in emergency department (ED) admissions. Vapocoolant sprays have a potential
advantage over other topical agents.We aimed to see how effective vapocoolant spray was in reducing pain during intravenous cannulation versus a control group
in this study.

Materials and Methods: This is a prospective, randomized control study consisting of patients who were admitted to the ED. The study included patients aged
18 and over who applied to the ED and had IV cannulation. The patients were divided into 2 groups as control and vapocoolant spray groups. Age, gender, and
dominant hand status of all patient groups were recorded. Side effects were observed after the application. The Visual Analogue Scale (VAS), which is the most
widely used scale to measure pain, was used.

Results: 206 individuals were randomized. The mean age of the vapocoolant spray group was 46.40+16.44 years, while it was 46.75+17.49 years for the control
group. The vapocoolant spray group was found to have significantly lower mean VAS values during IV cannulation than the control group (1.47+1.32 vs.
3.97+1.97 p<0.001). It was found that the vapocoolant spray-applied group had a significantly lower percentage in terms of moderate pain (VAS>3 cm) compared
to the control group (7.8% vs 58.3%, p<0.001). Besides, the percentage of severe pain (VAS>5.4 cm) in the spray-applied group was found to be significantly
lower than the control group (1% vs. 20.4%, p<0.001).

Conclusion: The vapocoolant spray can be used effectively to mitigate the pain associated with the pre-IV cannulation procedure and can be an alternative
method for reducing pain in emergency departments.
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Oz

Amag: Periferik intravendz (IV) kaniilasyon, acil servis (ED) basvurularinda rutin prosediirlerdir. Vapocoolant spreylerin diger topikal ajanlara gore potansiyel
bir avantaji vardir. Bu ¢aligmada bir kontrol grubuna kiyasla intravendz kaniilasyon sirasinda agriy1 azaltmada vapocoolant spreyin ne kadar etkili oldugunu
gormeyi amacladik.

Materyal-Metod: Bu, acil servise kabul edilen hastalardan olusan prospektif, randomize bir kontrol ¢alismasidir. Calismaya acil servise basvuran ve IV
kaniilasyon yapilan 18 yas ve lizeri hastalar dahil edildi. Hastalar kontrol ve vapocoolant sprey grubu olarak 2 gruba ayrildi. Tiim hasta gruplarinin yas, cinsiyet
ve baskin el durumu kaydedildi. Uygulamadan sonra yan etkiler gozlendi. Agriy1 6lgmek i¢in en yaygin kullanilan 6lgek olan Gorsel Analog Skala (VAS)
kullanild.

Bulgular:206 kisi randomize edildi. Vapocoolant sprey grubunun yas ortalamasi 46,40+16,44 yil, kontrol grubu iginse 46,75+17,49 yil idi. Vapocoolant sprey
grubunun, IV kaniilasyon sirasinda kontrol grubuna gore dnemli 6lglide daha diisiik ortalama VAS degerlerine sahip oldugu bulundu (1,47+1,32>ye karst
3,97+1,97 p<0,001). Vapocoolant sprey uygulanan grubun orta siddette agr1 (VAS>3 cm) agisindan kontrol grubuna gore anlamli olarak daha diisiik bir yiizdeye
sahip oldugu bulundu (%7,8>e kars1 %5,3, p<0,001). Ayrica sprey uygulanan grupta siddetli agr1 yiizdesi (VAS>5,4 cm) kontrol grubuna goére anlamli derecede
diisiik bulundu (%1>e kars1 %20,4, p<0,001).

Sonug: Vapocoolant sprey, IV dncesi kaniilasyon prosediiriine bagli agriy1 azaltmak i¢in etkili bir sekilde kullanilabilir ve acil servislerde agriy1 azaltmak i¢in
alternatif bir yontem olabilir.

Anahtar kelimeler: Periferik intravendz kaniilasyon,agri,buhar sogutucu sprey
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Introduction

Vein piercing and peripheral intravenous (IV) cannulation are routine
procedures in emergency department (ED) admissions, and many
patients may feel pain during the procedure [1]. A large number
of patients have a phobia of needles, which adds to the anxiety of
emergency room visits, which are already stressful. This situation, in
the first place, reduces patient satisfaction. Therefore, it makes pain
management significant in medical care [2,3].

Despite the fact that anesthetic agents are frequently used to relieve
pain during IV cannulation in ED, many physicians often provide
inadequate anesthesia during this procedure, causing discomfort in
the patient. Several patients may feel pain before the procedure is
over. Furthermore, it is clear that it is not a practical method in high-
volume ED, since topical anesthetic agents take around an hour to
take effect [4-7]. Vapocoolant sprays are topical anesthetic agents
that offer transient anesthesia by decreasing the temperature on the
applied surface and reducing nerve fiber sensitivity with volatile
liquids (6,7). Vapocoolant sprays have a potential advantage over
other topical agents due to their rapid onset, low cost, and ease of
use, as well as their benefits in pain relief during catheter placement,
inoculation, and venipuncture [8]. While some studies suggest
that vapocoolant spray helps to relieve pain during intravenous
cannulation, others show the opposite [9-11]. Therefore, we wished
to see how effective vapocoolant spray was in reducing pain during
intravenous cannulation versus a control group in this study.

Materials and methods

This is a prospective, randomized control study consisting of patients
who were admitted to the emergency department between the dates
February-April 2021 and had IV cannulation. Approval was obtained
from the ethics committee of our hospital for our study, and written
informed consent forms were obtained from all patients. The study
included patients aged 18 and over who applied to the ED and had
IV cannulation. Patients >18 years of age who were stable and did
not have mental retardation who underwent IV cannulation were
included in the study. Exclusion criteria included those that did not
give written consent forms, pregnant women, patients with allergic
reactions to the spray ingredients or cold tolerance, as well as those
with dermatological disorders that may trigger a reaction, unstable
patients, patients with peripheral vascular disease, and those that
underwent analgesic therapy the day before the intervention. Patients
requiring more than one intervention were excluded. When one of the
researchers in charge of the patients who met the inclusion criteria
was in the ED, the researcher was informed and the patients were
selected. Each enrolled patient was sequentially randomized to the
computer study protocol independently. The protocol of the patients
was determined with a note containing the treatment protocol in a
closed sealed envelope. The patients did not know the treatment
status until their consent was obtained. The cannulation staff of all
patients and the investigators who gathered the results were blind to
randomization.

The patients were divided into 2 groups as control and vapocoolant
spray groups. Routine IV cannulation was applied to the control
group. In the spray group, the spray was applied to all patients in
the same way by the manufacturer after the venipuncture site was
prepared and cleaned according to the protocol. The nurses who
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will perform the emergency room cannulation procedure were given
training prior to the application. The same nurse performed both the
pain measurement and the procedural procedure. Routine technique
of spray application; Ghiaccio (cold spray, biosport, Veggiano, Italy)
spray was sprayed from the application area at a distance of 10-15cm
for 5-10 seconds, after waiting for about 60 seconds and the skin was
whitened, IV cannulation was applied into a peripheral vein in the
antecubital fossa. This region was used in all patients. The entire IV
cannulation procedure was achieved using a 18-gauge needle. Age,
gender, and dominant hand status of all patient groups were recorded.
Side effects were observed after the application. The Visual Analogue
Scale (VAS), which is the most widely used scale to measure pain,
was used. VAS scores after the application were recorded by asking
to score as Ocm (no pain) and 10cm (worst). Besides, in our study,
the severity of pain was divided into two groups: VAS scores above 3
cm as moderate pain, and the ones above 5.4 cm as severe pain [11].

This study was approved by Health Science University Antalya
Training and Research Hospital Ethics Committee code no. 2019-
340. Informed written and oral consent was obtained from each
participant before the study began. The principles of confidentiality
and anonymity were explained to each participant.

Statistical analysis

Data obtained were analyzed by using SPSS for Windows version
21.0. Quantitative variables mean +standard deviation and categorical
variables as the number of cases (%) expressed. In comparing the
differences between groups, quantitative independent-t test for
variables, chi-square for categorical variables test usedData were
presented by tables. A p value<0.05 was considered as statistically
significant.

Results

Of the 258 eligible participants who participated in the study, 52
were excluded from the study for various reasons. 206 individuals
were randomized, and groups were analyzed, each consisting of 103
people. The flow chart of the study is given in Figure 1. The main
features of the study groups are summarized in Table 1. The mean
age of the vapocoolant spray group was 46.40+16.44 years, while
it was 46.75+17.49 years for the control group. 55 (53.4%) of the
spray applicants and 51 (49.5%) of the control group were women.
Moreover, the percentage of the dominant hand was higher in the
right hand in both the spray and control groups (76.7% vs. 78.6%,
respectively). There was no significant difference in both study groups
in terms of age, gender, and dominant hand characteristics.

Table 1. Baseline characteristics of the groups

Vapocoolant
Control group

spray group (n=103) P value

(n=103)
Age (years) 46.40+16.44 46.75+17.49 0.923
Gender n (%) 0.577
Male 48 (46.6) 52 (50.5)
Female 55 (53.4) 51(49.5)
Dominant hand 0.738
Right 79 (76.7) 81 (78.6)
Left 24 (23.3) 22 (21.4)

Vapocoolant spray for intravenous cannulation pain - Selvi et al.



Enrollment Assessed for eligibility (n= 258 )

Exeluded (n=52 )

« Mot meeting inclusion criteria (n=8 }
+ Declined to participate {n=42 }

+ Other reasons [n=2)

Randomized (n= 206 )

l [ Aocion ) l

8 . L
Allocated to intarvention (n=103 ) Allocated to control (n=103 )
+ Received allocated intervention {n=0 } + Received allecated intervention (n=10)
+ Did net recaive allocated intervention (n= 0 ) « Did not receive alincated intarvention (n=0)

§ Follow-Up l

Lost 1o follow-up (n=10)

Lost to follow-up (n= 0}

Diccontinued intervention (n=0) Discontinued intervantion (n= 0)

l Analysis l

Analysed control (n=103 )

Analysed Vapacoolant spray (n=107 )

Figure 1. CONSORT Flow Diagram of participants

The vapocoolant spray group was found to have significantly lower
mean VAS values during IV cannulation than the control group
(1.47£1.32 vs. 3.97+1.97 p<0.001, Figure 2). When the patients in the
study groups were compared in terms of pain severity, it was found
that the vapocoolant spray-applied group had a significantly lower
percentage in terms of moderate pain (VAS>3 cm) compared to the
control group (7.8% vs 58.3%, p<0.001). Besides, the percentage of
severe pain (VAS>5.4 cm) in the spray-applied group was found to be
significantly lower than the control group (1% vs. 20.4%, p<0.001).
Furthermore, the values during the IV intervention were found to
be significantly lower in both male (1.22+1.12 vs. 3.71+1.76) and
female (1.76+1.42 vs. 4.45+1.93) in the spray group compared to the
control group, regardless of gender (p<0.001). In addition, the mean
VAS values during the IV intervention were found to be significantly
lower in the vapocoolant spray group compared to the control group,
regardless of the dominant hand condition (p<0.001). The comparison
of'the VAS values of the groups is given in Table 2. No complications
occurred in the study groups.

Table 2. Group-based Statistics for visual analog scale

Vapocoolant Control group P value
spray group
Mean VAS mm 1.47+1.32 3.97£1.97 <.001
Moderete pain VAS >3 cm n(%) 8(7.8) 60 (58.3) <.001
Severe pain Vas>5.4 cm n(%) 1 (1.0) 21(20.4) <.001
Gender
Male 1.22+1.12 3.71+1.76 <.001
Female 1.76+1.42 4.45+1.93 <.001
Dominant hand
Right 1.61+1.32 4.19+1.78 <.001
Left 1.2140.68 3.72+2.21 <.001

VAS: visual analog scale
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healthy control for visual analog scale

Discussion

IV intervention is both a diagnostic and therapeutic process that is
conducted frequently in nearly all emergency departments, and
many patients suffer from pain during the intervention [6-8]. In such
a painful procedure, even though many patients and their relatives
request analgesia prior to the procedure, this can often be ignored
in intensive emergency departments [12]. Although the topical ones
come to the forefront among the anesthetic agents, local coolants
such as vapocoolant spray stand out among the inexpensive, easy
to apply, and fast agents due to factors such as long pre-anesthetic
waiting times and cost in many topical agents [13]. Furthermore, the
findings obtained in the studies highlight the fact that vapocoolant
sprays neither cause permanent dermatological problems nor
have microvascular side effects [14]. It also reduces edema, nerve
conduction velocities, cellular metabolism and local blood flow. The
effect of cryotherapy depends on the method, the duration of the ice,
its temperature and the depth of the subcutaneous fat [11-14]. We
demonstrated the efficacy of vapocoolant spray in mitigating pain
during IV cannulation in this study.

While there are many studies that demonstrate the efficacy of
vapocoolant spray in mitigating pain during IV cannulation, this issue
is highly controversial as there are studies revealing the opposite.
According to one study, vapocoolant spray significantly reduces pain
during IV cannulation in adults while having no negative side effects
[14]. Vapocoolant spray was shown to be an effective alternative for
reducing procedural pain in another study with a pediatric patient
population [15]. In another study, however, they found that using a
vapocoolant spray before IV cannulation did not significantly reduce
pain as compared to a control group [16]. Similarly, another study in
a pediatric patient population found no significant difference in mean
pain values during cannulation [17]. In our study, the pain during [V
cannulation was found to be significantly lower in the vapocoolant
spray-applied group compared to the control group, and our results
showed that vapocoolant spray can be used to relieve pain during IV
cannulation.

The use of the cold application to reduce pain has been known for
many years. The surrounding body temperature is lowered with this
method and the nerve conduction velocity of the C and A-delta fibers
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is reduced, thus reducing the signal that causes pain [18]. There are
numerous studies showing the effectiveness of the vapocoolant spray
inmitigating pain. In a study by Unal et al. [8], one of these studies, they
stated that vapocoolant spray can be easily used in pain control during
subcutaneous injection without causing any side effects. In another
study by Moon et al. [19], vapocoolant spray during intraarticular
injection was shown to be more effective in pain control than other
local anesthetic agents. Topical vapocoolant spray was shown to be
more efficient than lidocaine in mitigating pain during I'V cannulation
in a study performed by Page et al. [20], and they stressed that it could
be an alternative treatment that could be used effectively in emergency
department practice. In a recent study conducted by Dalvandi et
al. [9], It was discovered that vapocoolant spray was effective in
mitigating pain during IV cannulation in children between the ages
of 6 and 12 years, compared to the control group. The vapocoolant
spray group’s VAS value was observed to be significantly lower than
the control group in this study (3.22+1.18 vs. 7.12+1.36, p<0.001) [9].
1410 patients were screened in 11 studies for a meta-analysis study
by Zhu et al. [21], and it was found that vapocoolant spray decreases
pain in IV cannulation in all age groups and can be used to relieve
patients’ anxiety. Biro et al. [22] found that EMLA cream decreased
pain during cannulation more efficiently than vapocoolant spray, in
one of the studies that contradicted the efficacy of the vapocoolant
spray. In another study, Costello et al. [17] found that vapocoolant
spray failed to relieve pain during IV cannulation in a measurable
way. Studies show that cold spray application before cannulation in
the emergency department was not effective in reducing pain caused
by pre-procedure application [16,23]. We believe that the disparity
between the studies is due to a variation in application technique
as well as a limited sample size. We found in our study that using
vapocoolant spray during IV intervention significantly reduced pain
compared to the control group (1.47+1.32 vs. 3.97+1.97 p<0.001).
Furthermore, in severe and moderate pain measurements, we found
that the vapocoolant spray displayed a lower pain intensity than the
control group.

Our study has some limitations. The first of these limitations is that,
since an [V cannulation application cannot be conducted by a single
practitioner, the pain can differ based on the application technique.
Another limitation of ours is that it is impossible to know how much
the patients’ socio-cultural characteristics and comorbid conditions
influence their pain perception prior to the application. The absence
of the spray group that did not apply active drug as the control group
is our important limitation. Besides, our most important limitation is
that it cannot be compared with other local anesthetic agents and we
think that studies showing the efficacy of vapocoolant spray using
a multi-center study technique with a large patient population are
needed.

Conclusion

The vapocoolant spray can be used effectively to mitigate the pain
associated with the pre-IV cannulation procedure and can be an
alternative method for reducing pain in emergency departments.

References

1.Zempsky WT. Pharmacologic approaches for reducing venous access pain inchildren.
Pediatrics 2008; 122: 140-53.

2.Mura P, Serra E, Marinangeli F, et al. Prospective study on prevalence, intensity, type,

Genel Tip Derg 2021;31(3)295-298
298

and therapy of acute pain in a second-level urban emergency department. J Pain Res
2017; 10: 2781-8.

3.Ducharme J. Acute Pain Management in the year 2018-a review. J Acute Med 2018;
8:53-9.

4.Mace SE. Prospective, randomized, double-blind controlled trial comparing vapocoolant
spray vs placebo spray in adults undergoing venipuncture. Am J Emerg Med 2016; 34:
798-804.

5.Zempsky WT. Pharmacologic approaches for reducing venous access pain in children.
Pediatrics 2008; 122: 140-53.

6.Hogan ME, Smart S, Shah V, Taddio A. A systematic review of vapocoolants for
reducing pain from venipuncture and venous cannulation in children and adults. ] Emerg
Med 2014; 47: 736-49.

7.Barbour T, O’Keefe S, Mace SE. Patient and health care provider responses from a
prospective, double-blind, randomized controlled trial comparing vapocoolant spray
versus placebo spray in adults undergoing venipuncture in the emergency department.
Pain Manag Nurs. 2018; 19: 391-9.

8.Unal N, Tosun B, Aslan O, Tunay S. Effects of vapocoolant spray prior to sc Imwh
mjection: an experimental study. Clinical Nursing Research 2021; 30: 127-34.

9.Dalvandi A, Ranjbar H, Hatamizadeh M, Rahgoi A, Bernstein C. Comparing the
effectiveness of vapocoolant spray and lidocaine/procaine cream in reducing pain of
intravenous cannulation: A randomized clinical trial. Am J Emerg Med 2017; 35: 1064-8.

10.Hogan ME, Smart S, Shah V, Taddio A. A systematic review of vapocoolants for
reducing pain from venipuncture and venous cannulation in children and adults. ] Emerg
Med 2014; 47: 736-49.

11.Griffith VI, H D. Vapocoolants for pain treatment during intravenous cannulation.
Cochrane Database Syst Rev 2016; 4: 9484.

12.Persson AKM, Akeson J. Prediction of acute postoperative pain from assessment of
pain associated with venous cannulation. Pain Pract 2019; 19: 158-67.

13.Riisch D, Koch T, Seel F, Eberhart L. Vapocoolant spray versus lidocaine mfiltration
for radial artery cannulation: a prospective, randomized, controlled clinical trial. J
Cardiothorac Vasc Anesth 2017; 31: 77-83.

14.Hall LM, Ediriweera Y, Banks J, Nambiar A, Heal C. Cooling to reduce the pain
associated with vaccination: A systematic review. vaccine 2020; 38: 8082-9.

15.Farion KJ, Splinter KL, Newhook K, Gaboury I, Splinter WM. The effect of
vapocoolant spray on pain due to intravenous cannulation in children: a randomized
controlled trial. CMAJ 2008; 179: 31-6.

16.Hartstein BH, Barry JD. Mitigation of pain during intravenous catheter placement
using a topical skin coolant in the emergency department. Emerg Med J 2008; 25: 257.

17.Costello M, Ramundo M, Christopher NC, Powell KR. Ethyl vinyl chloride
vapocoolant spray fails to decrease pain associated with intravenous cannulation in
children. Clin Pediatr (Phila) 2006; 45: 628-32.

18.Su HC, Hsieh CW, Lai NM, Chou PY, Lin PH, Chen KH. Using vibrating and cold
device for pain relieves in children: A systematic review and meta-analysis of randomized
controlled trials. J Pediatr Nurs 2021; 61: 23-33.

19.Moon YE, Kim SH, Seok H, Lee SY. Comparison of the effects of vapocoolant
spray and topical anesthetic cream on pain during intraarticular mjection of the
shoulder: a randomized double-blind controlled trial. Archives of Physical Medicine and
Rehabilitation 2020; 101: 1689-95.

20.Page DE, Taylor McD. Vapocoolant spray vs subcutaneous lidocaine injection for
reducing the pain of intravenous cannulation: a randomized, controlled, clinical trial,
BJA: British Journal of Anaesthesia 2010; 4: 519-25.

21.Zhu'Y, Peng X, Wang S, et al. Vapocoolant spray versus placebo spray/no treatment for
reducing pain from intravenous cannulation: A meta-analysis of randomized controlled
trials. Am J Emerg Med 2018; 36): 2085-92.

22.Biro P, Meier T, Cummins AS. Comparison of topical anaesthesia methods for venous
cannulation in adults. Eur J Pain. 1997; 1: 37-42.

23.Bedel C, Korkut M, Selvi F, Zortuk O. The Bedel Score: Suggesting a New Scoring
System to Avoid Negative Appendectomy. Journal Of Medical And Surgical Research.
2021;8:966-72. DOI: 10.46327/mstjg.1.000000000000198

Vapocoolant spray for intravenous cannulation pain - Selvi et al.



