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INTRODUCTION

Cancer is one of the most common causes of death 
in children under 14 years of age. One of the most 
common cancers in children is leukemia. One-third of 
children are diagnosed with this cancer [1]. Leukemia 
treatment can be done in a supportive and curative 
way. Supportive treatment is intended to treat and 
prevent further complications from leukemia while 
curative treatment is intended to cure leukemia by 
chemotherapy [2]. Chemotherapy is one of the cancer 
treatments with a high cure rate and improves the 
survival of children with cancer [3,4].  

Continuous chemotherapy in children will cause side 
effects. These side effects include infection, bleeding, 
lethargy, hair loss, mucositis, nausea, vomiting, fatigue, 
diarrhea, constipation, and sleep disturbances [5,6]. The 
most common side effect of children undergoing 
chemotherapy is mucositis developing on days 5–7 after 
chemotherapy, which causes difficulty in eating and 
drinking [7,8].

The prevalence of mucositis varies from 20 to 100% 
[9,10]. Children are at a higher risk for mucositis than 
adults. The incidence of mucositis in children due to 
chemotherapy reaches 52%–80% [11] and 75% during 
chemotherapy procedures [12]. The prevention and 
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A B S T R A C T

Background: Mucositis is one of the side effects of chemotherapy, which can be a severe 
problem for children with cancer. Cryotherapy can cause vasoconstriction and decrease blood 
flow to the oral mucosa, resulting in lower concentrations of chemotherapy agents to prevent 
mucositis. This study aims at determining the effectiveness of oral cryotherapy as prophylaxis 
mucositis in children with cancer undergoing chemotherapy.

Methods: This quasi-experiment study with a pretest-posttest control-group design involved 45 
respondents (22 in the intervention group and 23 in the control group) selected using 
consecutive sampling. The data collection instrument was the WHO mucositis scale.

Results: Of the 45 children undergoing chemotherapy, 24 (53.3%) were of school age, 25 (55.6%) 
were male, 33 (73.3%) had good nutritional status, and 17 (37.8%) had mild neutropenia before 
undergoing chemotherapy. All respondents (100%) did not experience mucositis, but after 
chemotherapy, 9 children (40.9%) in the intervention group had mucositis, and 19 children 
(82.6%) experienced mucositis in the control group. The data were analyzed using the Wilcoxon 
test to see the difference between the intervention group and the control group and the Chi-Square 
test with Yates’s correction to see the effect of cryotherapy on the prevention of mucositis. The 
results showed that there was a difference in the incidence of mucositis between before and 
after intervention in the intervention group (p = 0.003) and the control group (p = 0.000), and 
cryotherapy was effective in preventing mucositis (p = 0.01).

Conclusions: Cryotherapy is effective against the prevention of mucositis. Nurses and families 
need to be able to apply oral cryotherapy and other evidence-based treatment as a method to 
prevent mucositis.
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treatment of mucositis in adults have been evaluated 
in Cochrane [13]. Some tested and recommended 
preventions for oral mucositis include oral care, 
cryotherapy [14,15] palifermin [16] growth factor 
mouthwash, sucralfate, and chlorhexidine [17].

In cryotherapy, oral cooling, ice is applied during 
chemotherapy, which is initially for adults receiving the 
5-FU chemotherapy process [18]. Oral cryotherapy 
causes vasoconstriction and decreases blood flow to 
oral mucosa resulting in a lower concentration of 
chemotherapy agents [19-21]. The advantage of this 
therapy is in its low-cost budget natural treatment to 
minimize the occurrence of side [9,14]. The use of oral 
cryotherapy has been proven to prevent mucositis in 
adults undergoing chemotherapy [9,20,22].

There is much research on the use of cryotherapy 
in adults. The study by Marchesi et al. [22] on multiple 
myeloma patients showed that cryotherapy given during 
high-dose chemotherapy was effective in reducing 
mucositis. Johansson et al. [7] in their study on 94 
respondents diagnosed with myeloma (18-70 years old) 
who underwent hematopoietic stem cell transplantation 
also found that cryotherapy was effective in reducing 
mucositis. Several meta-analyses showed that oral 
cryotherapy is a viable nursing intervention and 
significantly prevents the occurrence of oral mucositis 
[8,18,15]. Meanwhile, in an article obtained, the research 
on oral cryotherapy for children with cancer undergoing 
chemotherapy showed oral cryotherapy does not reduce 
the severity of mucositis [23]. In Indonesia, the application 
of oral cryotherapy for children with cancer has not been 
found, so this research needs to be done to see the 
effectiveness of oral cryotherapy in preventing mucositis 
in children with cancer undergoing chemotherapy.

MeTHODs

Population

This research was conducted in the Non-Infectious 
Room of the Obstetrics and Pediatrics Installation at 
Dr. M. Djamil General Hospital on 48 children with 
leukemia undergoing consolidation phase chemotherapy 
and chemotherapy through intravenous. However, 3 
children did not accomplish the process; 2 children 
experienced nausea during the intervention; 1 control 
group did not take the post-test as the initial agreement. 
All respondents in this study did not experience 
malnutrition. The inclusion criteria for this study were 
children with cancer undergoing chemotherapy aged 
6-18 years who had no oral cavity problems and parents 
who were willing to have their children as research 
subjects. The children with cancer who had a history 
of sensitive teeth received chemotherapy agent 
oxaliplatin and did not accomplish the intervention were 

excluded. This research has obtained official written 
permission from the Health Research Ethical Committee 
of Dr. M. Djamil General Hospital number 187/KEPK/2019. 
The researcher explained to the children and their families 
about the research to be carried out and asked for written 
consent before conducting the study. 

Oral cryotherapy
Oral cryotherapy causes vasoconstriction and 

decreases blood flow to the oral mucosa, so it makes 
a lower concentration of chemotherapy agents to 
prevent the development of mucositis. The materials 
used were ice chips of 2 x 1 cm, toothbrushes, penlights, 
and tongue spatels (tongue depressor). After preparing 
the material and oral cryotherapy device, the researcher 
prepared the children for chemotherapy. Thirty minutes 
before cryotherapy intervention, the children were 
instructed to clean their mouths by brushing their teeth 
with a soft toothbrush provided. Then, they were 
required not to eat or drink for 5 minutes before 
chemotherapy. The researcher gave the children ice chips 
to be sucked into the mouth and instructed them to 
move the ice chips within the oral cavity to reach the 
entire mucosal layer of the mouth. If less than 5 minutes 
the ice chips have melted, the researcher gives new ice 
chips (and so on for 5 minutes). During the chemotherapy 
process, ice chips were given again in the first 15 minutes; 
then the children rested for 10 minutes and continued 
for another 15 minutes and so on until the chemotherapy 
was finished. These ice chips were given while 
chemotherapy drugs were administered until chemotherapy 
was finished. Five minutes after the chemotherapy drugs 
were administered; the children were required to suck 
the ice chips for 3 minutes. The control group only 
received standard care provided by the hospital.

Research flow
Figure 1 shows that the number of subjects has 

changed from 70 to 22 people because they did not 
meet the criteria set. Therefore, 48 respondents were 
involved as the research subject. Subsequently, the 
randomization system was used to divide the respondents 
into the intervention and control groups. The result of 
randomization showed that 24 respondents were 
categorized to the intervention group and 24 to the 
control group. There was a change in the number of 
samples in the intervention group where 2 respondents 
did not complete the intervention because they 
experienced nausea. In the control group, 1 respondent 
did not take the post-test based on the initial agreement. 
As a result, the total of samples analyzed was 45 people.

Instruments
The questionnaire consists of two parts. The first 

part contains questions related to the characteristics 
of the respondent included age, nutritional status, and 
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Figure 1. Research flow

neutrophil count. The next part is an assessment sheet 
of mucositis incidence referenced from a mucositis 
assessment instrument developed by WHO. WHO 
mucositis scale was chosen because it is commonly used, 
the scoring system is objective, and it was easy to use. 
This instrument was translated into Indonesian in the 
Language Centre of Andalas University Padang. HH, the 
researcher observed to assess mucositis incidence in 
children before and after the cryotherapy intervention. 
The researcher evaluated for 14 days. The study was 
stopped if the signs and the symptoms based on the 
WHO mucositis scale of mucositis appeared before 14 
days.

statistical analysis
The data were processed using SPSS v18 software, 

a computerized system. Then, they were analyzed using 

the Wilcoxon test to see the difference between the 
intervention group and the control group. The analysis 
used in this study was the Chi-Square statistical test 
with Yates’s correction to perceive the cryotherapy 
effect on mucositis prevention. If the p-value < 0.05, 
it can be concluded that there is an effect of the oral 
cryotherapy given.

ResUlTs

Table 1 shows the characteristics of the respondents 
both in the intervention and control groups. More than 
half of the respondents were school-age children (53.3%) 
and male (55.6%) and most of them (73.3%) had good 
nutritional status. The results of the neutrophil count were 
evenly distributed among normal neutrophils (37.8%), mild 
neutropenia (37.8%), and severe neutropenia (24.4%).
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Variable 
Intervention
(n=22)

Control
(n=23)

n % n %

Age 
    School-age (6–12 years old)
    Adolescence (13–18 years old)
Sex
     Male
     Female

12
10

12
10

54.5
45.5

54.5
45.5

12
11

13
10

52.2
47.8

43.5
56.5

Nutrition Status
    Sufficient nutrition
    Insufficient nutrition

16
6

72.8
27.2

17
6

74
26

Neutrophil 
    Normal 
    Mild neutropenia 
    Severe neutropenia 

8
9
5

36.4
40.9
22.7

9
8
6

39.1
34.8
26.1

Group

Prevalence

pMucositis Not mucositis

Pretest Post-test Pretest Post-test 

n % n % n % n %

Intervention 0 0 9 40.9 22 100 13 59.1 0.003

Control 0 0 19 82.6 23 100 4 17.4 0.000

Mucositis Incidence

Group of Respondents 

Total pIntervention Control

n % n %

Mucositis 9 20 19 42.2 28 0.01

Non-mucositis 13 28.9 4 8.9 17
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Table 1. Respondent 
characteristic distribution

Table 2. Differences in the 
incidence of mucositis before 
and after giving intervention in 
the intervention group and the 
control group

Table 3. The effect of 
cryotherapy on the prevention 
of mucositis in children with 
cancer undergoing chemotherapy

Table 2 shows the differences in the incidence of 
mucositis before and after chemotherapy in the intervention 
and control groups. It was found that all respondents in 
both groups did not experience mucositis before undergoing 
chemotherapy. After undergoing chemotherapy, 9 
respondents (40.9%) in the intervention group had 
mucositis while 19 respondents (82.6%) in the control 
group had mucositis. Mucositis is common in children who 
do not receive oral cryotherapy, which shows that 
cryotherapy has an effect on mucositis prevention in 
children with cancer undergoing chemotherapy.

DIsCUssION

This research indicated that oral cryotherapy had a 
significant effect in preventing mucositis in children with 
cancer. The oral cryotherapy intervention in this study 
was by giving ice chips 5 minutes before chemotherapy 
started, during chemotherapy, and 5 minutes after 
chemotherapy. The time needed to implement the 
intervention was 45 minutes. The average time of 

effectively giving oral cryotherapy was 30-45 minutes 
[22,24]. The children were instructed to do oral care 
using a soft toothbrush and toothpaste provided by the 
researcher before the oral cryotherapy was given. Essential 
oral care such as brushing teeth and flossing was 
recommended to maintain oral health and reduce the 
negative impact of normal mouth flora [25]. Oral care can 
be used to prevent and treat complications that arise in 
the oral cavity in children undergoing cancer [26]. 

All respondents did not experience mucositis before 
undergoing chemotherapy, but they did after 
chemotherapy. Mucositis is an inflammatory response 
of mucosal epithelial cells to the cytotoxic effects of 
chemotherapy and radiation therapy characterized by 
an inflammatory reaction and ulceration of the oral 
cavity. Chemotherapy also causes cell cleavage, such 
as mucosal cells in the mouth and throat, so it damages 
cells during treatment [2,26]. Some respondents in the 
group receiving oral cryotherapy experienced mucositis. 
However, mucositis appeared on average on day 9 after 
chemotherapy. There is a postponement appearance of 
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CONClUsIONs

The prevalence of mucositis in childhood cancer after 
chemotherapy in Dr. M. Djamil General Hospital is still 
high. Further prospective studies are required to explore 
the risk factors and predictors of mucositis in children 
with cancer undergoing chemotherapy. This research 
shows that oral cryotherapy is effective to prevent 
mucositis in children with cancer undergoing chemotherapy. 
Oral cryotherapy can be used as a safe and low-cost 
treatment to prevent the incidence of mucositis in 
children with cancer undergoing chemotherapy. The 
results of this study are expected to be used as standard 
care in preventing mucositis in children.

DeClARATIONs

ethics Approval 
This research has obtained official written permission 
from the Health Research Ethical Committee of Dr. M. 
Djamil General Hospital with number 187/KEPK/2019. 
The researcher explained to the child and family about 
the research to be carried out and asked for written 
consent before conducting the study.

Competing of Interest
The author(s) declare no competing interest in this study

Acknowledgment
Special thanks are extended to the director and head 
of nurses at Dr. M. Djamil General Hospital, and to the 
research assistants who were involved in the data 
collection process. In addition, we thank the pediatric 
cancer patients and their parents for serving as the 
respondents in this study.

ReFeReNCes

1. Whitehead TP, Metayer C, Wiemels JL, et al. 
Childhood leukemia and primary prevention. Curr 
Probl Pediatr Adolesc Heal Care. 2016;46(10):317–52. 

2. Qutob AF, Gue S, Revesz T, et al. Prevention of 
oral mucositis in children receiving cancer therapy: 
A systematic review and evidence-based analysis. 
Oral Oncol. 2013;49(2):102–7.

3. Elad S, Raber-durlacher JE, Brennan MT, et al. Basic 
oral care for hematology – oncology patients and 
hematopoietic stem cell transplantation recipients  : 
a position paper from the joint task force of the 
Multinational Association of Supportive Care in 
Cancer / International Society of Oral Oncology. 
Support Care Cancer. 2015;223–36. 

4. Belver L, Ferrando A. The genetics and mechanisms 
of T cell acute lymphoblastic leukaemia. Nat Rev 
Cancer. 2016;16(8):494–507.

mucositis. Oral mucositis was the effect of the epithelial 
cell damage in the mouth, which usually develops 5-7 
days after chemotherapy [27,28].

Several theories can explain delayed mucositis 
appearance in the group of children receiving oral 
cryotherapy. Cryotherapy is cooling the mouth using 
ice to narrow the blood vessels in the mouth and reduce 
the blood flow containing chemotherapy drugs reaching 
the mouth [13,27,29]. During the intervention, 2 
respondents resigned because they felt painful and 
nauseous 10 minutes after oral cryotherapy, so the 
intervention was stopped. However, other respondents 
tolerated and completed well the oral cryotherapy 
intervention. We chose 6-year-old children as the 
respondents in this research because they were able 
to understand and follow the instructions of the parents 
and nurses. The respondents followed all the instructions 
during the intervention to make chemotherapy drug 
concentration reach the low mucous membrane. There 
was a narrowing of the blood vessels due to the ice 
chips given. The respondents liked the interventions 
because it was their first intervention during chemotherapy. 
Some control group respondents experienced mucositis 
because they just received standard care by gargling with 
saltwater provided in the hospital. 

The result of this research in line with Sato et al. 
[30] found that children undergoing chemotherapy who 
received oral cryotherapy intervention combined with 
propantheline administration could reduce mucositis. 
However, it contradicts the study conducted by Kamsvag 
et al. [23], in which oral cryotherapy did not decrease 
the incidence of mucositis, mouth pain, or opioid use. 

The results of this research have several advantages 
and disadvantages in both the method and the results. 
Cryotherapy is a complementary therapy for mucositis 
using an intervention that is not difficult, at a low cost, 
and has no side effects, so it can be received by 
respondents. Other than that, nurses and parents also 
want to continue this method; however, it was constrained 
by the administration of ice chips. Further research related 
to the use of oral cryotherapy requires further evaluation 
to assess the healing time of mucositis in children receiving 
cryotherapy and standard care to increase more additional 
data. Furthermore, it is necessary to discuss related factors 
affecting the success of chemotherapy.

This result must be looked at while considering the 
limitations of this study. This study only involved cancer 
children with a diagnosis of acute lymphoblastic leukemia 
who underwent consolidation phase chemotherapy so 
that the results of the study were not varied and there 
was still a need for more developmental stages such 
as cancer children with different diagnoses and different 
phases of chemotherapy so that the results and 
discussion were broader.

H i d a y a t u l  H a s n i ,  E t  a lCryotherapy as A Prophylaxis of Mucositis in Children



www.indonesianjournalofcancer.or.id
P-ISSN: 1978-3744 E-ISSN: 2355-6811

188 |

19. Okamoto K, Ninomiya I, Yamaguchi T, et al. Oral 
cryotherapy for prophylaxis of oral mucositis caused 
by docetaxel, cisplatin, and fluorouracil chemotherapy 
for esophageal cancer. Esophagus. 2019;(0123456789).

20. Baysal E, Sari D. Complementary Therapies in Clinical 
Practice E ff ects of cryotherapy in preventing oral 
mucositis in hematopoietic stem cell transplantation 
patients: Literature review. Complement Ther Clin 
Pract. 2019;35(March):342–7.

21. Lu Y, Zhu X, Ma Q, et al. Oral cryotherapy for oral 
mucositis management in patients receiving allogeneic 
hematopoietic stem cell transplantation: a prospective 
randomized study. Support Care Cancer. 2019;5–8. 

22. Marchesi F, Tendas A, Giannarelli D, et al. 
Cryotherapy reduces oral mucositis and febrile 
episodes in myeloma patients treated with high-
dose melphalan and autologous stem cell transplant: 
a prospective, randomized study. Bone Marrow 
Transplant. 2016;15;52:154.

23. Kamsvag T, Svanberg A, Legert KG, et al. Prevention 
of oral mucositis with cryotherapy in children 
undergoing hematopoietic stem cell transplantations 
— a feasibility study and randomized controlled 
trial. Suportive Care Cancer. 2020;28(10):4869-79.

24. Al Jaouni SK, Al Muhayawi MS, Hussein A, et al. 
Effects of honey on oral mucositis among pediatric 
cancer patients undergoing chemo/radiotherapy 
treatment at King Abdulaziz University Hospital in 
Jeddah, Kingdom of Saudi Arabia. Kuropatnicki AK, 
editor. Evidence-Based Complement Altern Med. 
2017;2017:5861024.

25. Ritwik P. Dental care for patients with childhood 
cancers. Ochsner J. 2018;18(4):351–7. 

26. Konuk Sener D, Aydin M, Cangur S, Guven E. The 
effect of oral care with chlorhexidine, vitamin e 
and honey on mucositis in pediatric intensive care 
patients: a randomized controlled trial. J Pediatr 
Nurs. 2019;1–7.

27. Wang L, Gu Z, Zhai R, et al. Efficacy of oral 
cryotherapy on oral mucositis prevention in patients 
with hematological malignancies undergoing 
hematopoietic stem cell transplantation  : a meta-
analysis of randomized controlled trials. PLoS One. 
2015;1–12. 

28. Ribeiro ILA, Limeira RRT, Dias de Castro R, Ferreti 
Bonan PR, Valença AMG. Oral mucositis in pediatric 
patients in treatment for acute lymphoblastic leukemia. 
Int J Environ Res Public Health. 2017;14(12):1468. 

29. Yarbro CH, Wujcik D, Gobel BH. Cancer Symptom 
Management. 4th ed. Burlington, MA: Jones and 
Bartlett Learning; 2014. 

30. Sato A, Hattori TS, Koizumi Y, et al. Prophylaxis of 
mucosal toxicity by oral propantheline and 
cryotherapy in children with malignancies undergoing 
myeloablative chemo-radiotherapy. Tohoku J Exp 
Med. 2006;(210):315–20.

5. Mack JW, Evan EE, Duncan J, Wolfe J. Palliative Care 
in Pediatric Oncology. 1 ed. Wolfe J, L. Jones Barbara, 
Ulrika Kreicbergs, Momcilo Jankovic, editors. Oncology 
of Infancy and Childhood. Sweden; 2018. P. 1177–1202.

6. Sakamoto B, Paiva R, Barroso EM, et al. The 
Children’s International Mucositis Evaluation Scale 
(ChIMES) is valid and reliable for the assessment 
of mucositis among Brazilian children with cancer. 
J Pain Symptom Manage. 2018;56(5):774-80.e2

7. Johansson JE, Bratel J, Hardling M, et al. Cryotherapy 
as prophylaxis against oral mucositis after high-dose 
melphalan and autologous stem cell transplantation 
for myeloma: a randomised, open-label, phase 3, 
non-inferiority trial. Bone Marrow Transplant. 
2019;54(9):1482–8. 

8. Park S-H, Lee HS. Meta - analysis of oral cryotherapy 
in preventing oral mucositis associated with cancer 
therapy. Int J Nurs Pract. 2019;(February 2018):1–13. 

9. Vanhoecke B, De Ryck T, Stringer A, et al. Microbiota 
and their role in the pathogenesis of oral mucositis. 
Oral Dis. 2015;21(1):17–30.

10. Gandhi K, Datta G, Ahuja S, et al. Prevalence of 
oral complications occurring in a population of 
pediatric cancer patients receiving chemotherapy. 
Int J Clin Pediatr Dent. 2017;166–71. 

11. Cheng KKF. Prevention of gastrointestinal side-effects 
in paediatric oncology: what are the guidelines?. Curr 
Opin Support Palliat Care. 2017;11(2):120–124.

12. Parra JJ, Alvarado MC, Monsalve P, et al. Oral health 
in children with acute lymphoblastic leukaemia: 
before and after chemotherapy treatment. Eur Arch 
Paediatr Dent. 2020 Feb;21(1):129–36.

13. Riley P, Glenny AM, Worthington HV, et al. 
Interventions for preventing oral mucositis in patients 
with cancer receiving treatment: oral cryotherapy. 
Cochrane Database Syst Rev. 2015;(12):CD011552. 

14. Askarifar M, Lakdizaji S, Ramzi M, et al. The effects 
of oral cryotherapy on chemotherapy-induced oral 
mucositis in patients undergoing autologous 
transplantation of blood stem cells: a clinical trial. 
Iran Red Crescent Med J. 2016;18(4):e24775

15. Cheng KKF, Goggins WB, Thompson DR, Lee VWS. 
Risk factors for oral mucositis in children undergoing 
chemotherapy: A matched case-control study q. Oral 
Oncol. 2008;44(11):1019–25.

16. Mazhari F, Shirazi AS, Shabzendehdar M. Management 
of oral mucositis in pediatric patients receiving cancer 
therapy: A systematic review and meta-analysis. 
Pediatr Blood Cancer. 2018;(July):1–9. 

17. Henke YC, Wujcik D, Holmes GB. Cancer nursing: 
principles and practice. 7th ed. Sudbury: Jones and 
Bartlett Publishers; 2011.

18. Mahood DJ, Dose AM, Loprinzi CL, et al. Inhibition 
of fluorouracil-induced stomatitis by oral cryotherapy. 
J Clin Oncol. 1991;9(3):449–52. 

H i d a y a t u l  H a s n i ,  E t  a lCryotherapy as A Prophylaxis of Mucositis in Children


