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The Effects of Oral Cryotherapy on Oral Mucositis, Reactive Oxygen Series, Inflammatory
Cytokines, and Oral Comfort in Gynecologic Cancer Patients Undergoing Chemotherapy:
A Randomized Controlled Trial

Shin, Nayeon' - Kang, Younhee’

'Department of Nursing, Bundang CHA Hospital, Seongnam
“College of Nursing, Ewha Womans University, Seoul, Korea

Purpose: The purpose of this study was to examine the effects of oral cryotherapy on oral mucositis, reactive oxygen series, inflammatory cyto-
kines, and oral comfort in patients undergoing chemotherapy for gynecologic cancers, Methods: Participants were randomly assigned to the ex-
perimental group (n=25, receiving oral cryotherapy during chemotherapy) and the control group (n=25, receiving the usual care consisting of
0.9% normal saline gargles three times before meals). Oral mucositis was assessed using the oral assessment guide, while oral comfort was as-
sessed using the oral perception guide, Reactive oxygen series was measured as total oxidant stress, and the level of two inflammatory markers,
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-c;), were examined. The data were analyzed using t-test, chi-square test, Fisher's exact
test, Mann-Whitney U-test, and repeated measures analysis of variance, Results: There was a significant difference in the oral mucositis score,
reactive oxygen series score, TNF-q, level, and oral comfort score between the two groups, and there were significant changes over time and in
the group-by-time interactions, There was a significant difference in the IL-6 score between the two groups, but there were no significant
changes over time or in the group-by-time interactions. Conclusion: The study results revealed that oral cryotherapy was more effective than
the usual care regime of normal saline gargles for reducing oral mucositis, reactive oxygen series, and inflalmmatory cytokines and for improving
oral comfort in gynecologic cancer patients undergoing chemotherapy.

Key words: Cytokines; Cryotherapy; Drug Therapy; Mucositis

Z20{: AJO|E7191, 1% YR, %2 2, HUY

“o] =Ee A IRAH ALAS] MABLS e FopEo)

* This manuscript is a condensed version of the first author’s doctoral dissertation from the Ewha Womans University.
Address reprint requests to : Kang, Younhee

College of Nursing, Ewha Womans University, 52 Ewhayeodae—gil, Sedaemun—gu, Seoul 03760, Korea
Tel: +82-2-3277-4483 Fax: +82-2-3277-2850 E-mail: yxkl2@ewha. ac. kr

Received: July 16, 2018 Revised: February 7, 2019 Accepted: February 7, 2019
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4. 0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.

© 2019 Korean Society of Nursing Science www,jkan.or.kr


https://orcid.org/0000-0002-3994-5867
https://orcid.org/0000-0002-7964-5674
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.2019.49.2.149&domain=pdf&date_stamp=2019-04-30

150

M E

FATEFQHS FRISE FAFEE] 60~70%00A HEE= A15H
S 21, gxte] AEES FTAITIRIE AlZET ohe} B Al
FoE B4E& vAY, U, oA E 3E, Og, B g2 ¥
g5 o7 AITH2]. FUlES FdsstaiIt A2 =/ ARE
Qs sz B/ AR Qs 77 AuAETE &4 A,
g} £Z|9] AFE 2pgol|A] TAsHE HE/d AIETIRIG] GFe R
HAISHA EoH3]. dtsket ey % Cisplatin?t Gemcitabine®] &%+
AE AMEShE B¢ 357 oVl FUlY WINIEE 47%=[4] +
yido g QIgh efel Wt 9 2h7H5,6], dof 22719 4 £
e ¥ A AsHElL 55 2 A HEF0,101& oFINE 4
At ol FUA 8F Aol o A7 7IRMo] R RS
YT 4 Jon2(1]], FAstetas e dSREA 72
RlaEd AR

% 9 287} AR
-y

2,
2
rx,
Ool
1
2
O
o,
@
R
=
jAS)
-
=
of
1o
o
K
£
u
oZ
=
r
g
o2

o
=)

& R
e gf1e 2 oot oA FRet Fol S79], ERR I
(10], k) 7 3 2xre] SAsHH eilil], skekey o] et
o F7dE B gkt Fete ke S0l glemg], o &
TATE 7 2T o sl 7P 27 aflelnt

o AE B 4 YonR2, YUIFLHY PO eht
L UG WY L sk Zo] Bask TUES TR
X2 23} U TS Aok SO, FUTAYS VB
RFEOIA TUG ShYE I8 AR 77 8T ABeolor B
THI3). Teft AR ol Q) ZkERch Pl i
XA B4 e F2 ok gl AVReIcHIL, RI% ) 7
S YUBALHOE .

ot
ol
ol
-
— I:I}L
B
of¥
o
-
N
L
>,
oo
i,
o
fl

= L
Jaalo] AbEEle Bl WAlsH: 45

7‘:: ] L=
APOIETIRIG THS AaARIe2H[5,16] FUYAY] 54 &S

www.jkan.or.kr

A
o oAl SHES AaAIE adE B
[6.16]. =AIRQ] 42t Mg 9 2k ARSI MASCC/ISOO (Mul-
tinational Association of Supportive Care in Cancer)@x¢H11]oA
© 74 ¥8¥e 27 F 52 ¥ Level I == 11 B 22
2 Hasiar Qo ey FAR] dixdt AT seE A 9
St AnfErh= o] A AF07IU AR 75,9004 EE5E 2
7olH, Fruigdo] TAE o] T/ ¢35} x| Fof thgt HAtEolqit
uetd 7 T olds {3 FAN] dixd APATFE ok
HBPA] FAo] ZIRRE HSER] FR7E AlgEofof Gk

TURS FEste FRoM B a3/ AlEFRI(In-
terleukin—6 (IL—6), Tumor necrosis factor-o. (TNF-a))< 4
EA710 457 il EEE AlE R E7le FH

A2 FH3]. P 7S A7 AL A e =
H L S

Qlell st Fdttaz Qlel ARE &4 e =7 94,
O|F &L Aol B/drtas WAL FFA ARIETI]
(TNF-o, IL-6)9] e £ ZRE4E do7le 57IR] A
THAL Al W2 e ZUAIR el s ditae 2EH
o7 Z4F Azet gy, £, o] &AL 7ok 54 e
N7l A= ARFE& BAStARITH2]. AsY A 2
oM B/grtast G5/ AolETIRIE abE e s AAlstALL AlA
s ofAlEol AR &4& AQAZTNT). wEbd Py 2
e AR 7oA gastal, R ARl AR
T Y axio] et o WaE T4 AduiAle 2t
Z WA A GF/g ArelE711 Tl mRl= FRFE AEH X
E 2 gQlshe= Zo] Fgsirt I 743 Yo 1T TAIE B
3 o] &5 3 IY AT Sol o

P e a8 AR(14], 4R

Al vk 74 Yale] BaHE Hek A5 S Folo]
i=]
5

of

JuE Fetetelais W M ZeEe FUlgs o
gepr7le TAE ashH, FUg 7

N
=
ot o
pa)
ol >
YW
= nﬁlm o
L oq
m N
EY
=
4 %9
i rlr
NN
B
g %
T3
=)
il —Fﬁ o2
bl‘ rﬂ 2a)
o Do
)
Jo B ot oA

ol
i
o
o[y
_?L
e
pac)
rlo
ot
UO
8
1ok
4
o
g
e

I
6
it
-
=
o2
=)
)
2,

https://doi.org/10.4040/jkan.2019.49.2.149



& A7) FE2 Sonis [3]9] T WY 2ol 275t T

SRS W $I0 IS TR 74 Yael TUd, B
X A, @5H AT, 74 el Al EohE Sl
7] igolck

3. 9HA

2 Qo] 7AEel 7He Thet ek
DA DR 7 Ree we AgRe 74 dae e ¢
o mzurt SAPlo] 1e e H47E e Aol
2) A /M AT R SAI] G2 T 3

)~

¢

3-IH: AR dixatE SPAO T IL-6 $XI7F W

3-27Md: ART-S dizai FPAPIY ©h TNF-o A7
W Aot

4) A 7P AP xR SPA7] b2 17 ozt
o] a7t v Zojot

4, A2 JEH 7|S

& A= Sonis [319] Ul Y 2ol AT} (Figure
1A). ¥z A, 17 YoE olgoto] &3 4aE At
51l A5/ AFOIETIRI TS ZAAA TURS AT & 7]
Holl ZASIG. TUdS] g7 1S A7t FUALL AP o2
Qs WS G AAE Qlel] AFEQ] &£4bg W £7] T
O F &4} W A|Xo|A Edatah s AT E5/3 ALIETII
(IL-6, TNF-a)9] A& E=ole W, MEE IrRrFezZHN =
A &5 T2 OA, Aol FEHA Alte] 7= o]

H =
S G54 AolETI S SHAA T, B

1. d5te] 24

B AT 27 Jane] UBRAEL W Rt TRl 7

https://doi.org/10.4040/jkan.2019.49.2.149

2, AAof A & MY E3f

2 A7 VIR AR 71 ) ¢
AR, AL AFguarekS Ao &g Cisplatin} Gemcit—
abine FUSISTAHS 7] flofl U &AL 2) I, &5, 5l
gyl dag gRyl Feobd, 7] AP A Helel )l
= A 382 3) FUE APAl A (Oral Assessment
Guide: OAG 8%l = Atz AP} 338E7t 7heshal st
of glo] 30% ol 74 47t 7hesth dEs ¢t ¥ =
A & Qs Sxtolnt

Aol 718 1) Fasietay A x|2EQl EA7F Qs EA 2)
AR Z]29] Aol Sl AL 8L 3) A el e At
ojtt. & AtolA= 20179 69FE 1197Fx] SAlell 275 9009
el o FREY I A o 9 ol Adidnt B
A BAEES AXste] didRE BRI dldAr 718
ol At Frolo] ApEE 0 2 Fogh $RtE tiidoE AY Fod
SYM, 8718 G Tl MBS it didAtelA WMaE
Fofolal oA g Ogs o83k U AV BAEE ARESto] 7
29} u RS slic FEO| A7) GrPower 312 TRIE o]&
oto] 17 Yawel a7 QIIH Kakoel 5[18]9] ol E&
H &337] 045 2AZ f¢F@ 05, #AFHA-p) 08, &3¢
A71(f) 04, ¥HE FHA| Atole] oA 05, WHESH 34 43],
T A THbetween) ¥HEER w4F 249 7IEO R AHESH At

ZF Rl Faglede 179501%loH BE 30%E alEcte] HH

M2 54 233 AT oPgoIRont F 6099 thyApt mAs
ek

60% 5 WA X273t 180t §R 2%o] etsigion], 57
We NPT 29%, tET 28EOR BRIl wisiic Bkl vl
e o T2l Y PGSBS olgole] 1F 5 2, BR
& 57302 oo} Ay HAES AYSIAD, SR PR 4o
2 U4so] WgE AU Bt tEoR S5V wpgHEs
sigick B 990] 932 Fol| Sl Tha RS SAHE
slol & ut ¥ AT wAslel FE ATsigon, A
Pt TS Daslel] Sel ARk 17 el FAE A
Si903, B At 1910] Ab ZAleh BT AREZEAHE A
sigich B ARt tiaa AT S Wolx gt Wane
Hgoto] A0 IS Foly] Sistel wigi A7 1Y 3
Ao MET AR T ARFS L 77 da¥ A%, A
o Fole] §UZ QIstol 4] F= BYBIAL, ThETeIM U

www. jkan.or. kr



152 AL - Z= 3]
A
Chemotherapy
Intervention:
Initiation }~ —————— Release of reactive oxygen series <4— | oral cryotherapy protect cells from
¢ reactive oxygen series
Upregulation }~ —————— Stimulation of inflammatory cytokines
¢ Outcomes:
Signal amplification }~ —————— Inflammatory cytokines stimulate damage — | decrease in release of reactive
¢ oxygen series and inflammatory cytokines
Ulceration }~ ------ Ulcer formation
Healing }~ —————— Healing and proliferation
B
Day 2
[Chemotherapy day]
Time 11:00 12:30
Control Day 1 T ~11:30 T T ~13:00 T Day 3
group [admission [discharge
(n=25) day] Cisplatin Gemcitabine day]
Chemotherapy drug drug
[30 min] [30 min]
Usual oral 1) Gargling with normal saline three times before meals (per day)
care only 2) Brushing teeth four times after meals and before bedtime (per day)
Day 2
[Chemotherapy day]
Time ?10:55 11:00 T 11:30 ﬁ 12:25 12:30 T 13:00 ?
~11:00 ~11:30 ~12:00 ~12:30 ~13:00 ~13:30
E . Oral _ _
Xperl- Day 1 cryotherapy v " Day 3
mental o A
[admission : - o [discharge
group day] Cisplatin Gemcitabine day]
(n=25) Chemotherapy drug drug
[30 min] [30 min]
1) Gargling with normal saline three times before meals (per day)
2) Brushing teeth four times after meals and before bedtime (per day)
Usual oral ) ;
care and oral . <65min> _ <85min>
h 5 min (before chemotherapy) 5 min (before chemotherapy)
cryotherapy 30 min (during chemotherapy) 30 min (during chemotherapy)
30 min (after chemotherapy) 30 min (after chemotherapy)

Figure 1. (A) Conceptual framework of the study. (B) Process contents of oral cryotherapy.
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Assessed for eligibility
(n=60)

Excluded (n=3)
Not meeting inclusion
criteria (n=3)

Randomization (n=57)

Allocated to usual oral
care (n=28)

Allocated to oral
cryotherapy (n=29)

Discontinued chemotherapy
(n=3) (Leukopenia)
Discontinued intervention
(n=4)

(Refused oral cryotherapy)

Discontinued
chemotherapy
(n=3) (Leukopenia)

Analyzed (n=25) Analyzed (n=25)

Figure 2. Flow diagram of the process through the phase of
a randomized trial (based on CONSORT statement).
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Table 1. Baseline Demographic and Clinical Characteristics of Subjects (N=50)
Exp. (n=25) Cont. (n=25)
Variables Categories t 1 0 Range
n (%) or M£SD
Age (yr) 45424415 46.1043.78 1.52 201 20~64
Education High school 5(20.0) 7 (28.0) 8.88 .068
University 5 (60.0) 9 (36.0)
Graduate 5(20.0) 9 (36.0)
Diagnosis Cervix cancer 4(16.0) 7 (28.0) 6.88 .078
Endometrial cancer 7 (28.0) 5(20.0)
Ovarian cancer 14 (56.0) 13 (52.0)
Period of having disease (month) 5.66+1.88 5.71%1.47 137 338 2=12
Metastasis No 18 (72.0) 16 (64.0) 1.14 715
Yes 7(28.0) 9(36.0)
Gynecologic operation No 0 (40.0) 8(32.0) 2.29 .555
Yes 5 (60.0) 7 (68.0)
Stage Stage 2 9 (36.0) 0 (40.0) 1.93 438
Stage 3 10 (40.0) 0 (40.0)
Stage 4 6 (24.0) 5(20.0)
Education of oral care No 22 (88.0) 20 (80.0) 190
Yes 3 (12.0) 5(20.0)
Dental examination No 21 (84.0) 19 (76.0) .098'
Yes 4(16.0) 6 (24.0)

Exp.=Experimental group; Cont.=Control group; M=Mean; SD=Standard deviation.

'Fisher’s exact test.

Table 2. Homogeneity of Reactive Oxygen Series, Inflammatory Cytokines, and Oral Comfort between Experimental and Control Group

(V=50)
Variables M+£SD torU 0

Reactive oxygen series TOS (mol/h202) Exp. (n=25) 7.92£2.79 0.69 493
Cont. (n=25) 8.56+3.68

Inflammatory cytokines IL-6 (pg/ml) Exp. (n=25) 11.29+2.73 0.92 130
Cont. (n=25) 11.0445.44

TNF-a (pg/ml) Exp. (n=25) 9.95+2 91 0.53 600
Cont. (n=25) 10.36%2.55

Oral comfort Exp. (n=25) 9.76%2.08 0.84 402
Cont. (n=25) 10.24+1.92

Exp.=Experimental group; Cont.=Control group; M=Mean; SD=Standard deviation; TOS=total oxidant stress; IL-6=interleukin-6; TNF-o=tumor ne-

crosis factor alpha.

aspstay] F(p=022)9 3AF A3t T(p=.019) FH%o|
Alglsto] tixatEet folohA ZHQtth(Table 3).
BAHEA At U AYTHF=551, p=022), 573
AZ1(F=732, p=003), ARF} HeHe] FEAHE(F=272, p=015)°]]
A AR SR fomlg Atol7t Qiglet whEbA 17Hde KIR|= it
Aol wh2 AUt UKo el Rfol= 23t Fsistay &
17} Fetalstay $.(=1.13, p=022)¢} 37} Falstey So} 13}
Felsieled $(t=1.95, p=019)7} EAFC 2 {olsisich
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Table 3. Comparison and Difference of Oral Mucositis, Reactive Oxygen Series, Inflammatory Cytokines, and Oral Comfort between Experi-

mental and Control Group (N=50)
Exp. (n=25) Cont. (h=25)  Between groups Within group
Variables Categories source F 0
MeanzSD t/U o t 1)
Oral mucositis D1 9.08+0.26 8.9240.26 -0.45 316 Group 5.51 022
D2 9.96£0.31  10.20+0.31 2.12 009  Time 7.32 .003
D3 10.24£0.30  10.48+0.30 2.28 008 G*T 2.72 .015
Differences (post-pre) D2-D1 0.88£0.05 1.28%0.05 1.13 .022
D3-D1 1.16+0.04 1.56+0.04 1.95 .019
Reactive oxygen series Do 7.92£2.79 8.5613.68 0.69 493 Group 60.90 <.001
D1 10.57#3.38  11.75%3.69 2.91 013 Time 28.17 <.001
D2 12.30+3.55  14.62+4.32 426 <001 G*T 10.94 <.001
D3 11.04+2.85 17.86%4.00 5.00 <.001
Differences (post-pre) D1-Do 2.65£0.59 3.19£0.01 1.20 237
D2-Do 4.3810.76 6.06%0.64 2.07 .044
D3-Do 3.121£0.06 9.30£0.32 7.26 <.001
IL-6 Do 11.2912.73 11.0445 .44 0.92 130 Group 491 .009
D1 12.55+3.30  18.85%5.54 Time 1.64 207
D2 12574293  22.55+8.82 G*T 0.71 .064
D3 12.30£2.93  26.34+8.83
TNF-o Do 9.95#2.91  10.36%2.55 0.53 600  Group 11.15 .002
D1 9.86£3.60  12.88+3.48 068 394 Time 26.92 <.001
D2 10.84+4.67 13.48+2.84 3.14 011 G*T 7.41 .009
D3 11.14£4.34  15.04+2.55 435 <001
Differences (post-pre) D1-Do -0.0940.69 0.89+1.76 3.01 .004
D2-Do 0.89£1.76 3.1240.29 2.41 .020
D3-Do 1.19+1.43 4.68+0.00 3.87 <.001
Oral comfort Do 9.76x2.08  10.24%£1.92 0.84 402 Group 452 .039
D1 11.36£2.15  10.84+2.00 -1.31 785  Time 32.88 <.001
D2 11.48+2.40 12241214 2.98 036 G*T 11.55 <.001
D3 11.80+£3.18  15.52+3.51 3.01 .027
Differences (post-pre) D1-Do 1.60+0.07 0.60+0.08 0.80 422
D2-Do 1.72+0.32 2.00£0.22 1.14 .033
D3-Do 2.04£1.10 5.28+1.59 4.40 <.001

Exp.=Experimental group; Cont.=Control group; SD=Standard deviation;

D2=Post test 2™ chemotherapy; D3=Post test 3 chemotherapy.

Ao 2 UERGTHF=2817, p<001). T3+ A7kt Azt A5akgo]
Me EAF o2 fonjg 2o 2 JeRGthF=1094, p<001). whe}
A A 27L& RR=IGIeE Aol whe Fert Egitamstke] x}
ol 2t Feteteted Fob AP ZAIA| (=207, p=.044), 3&+ T
oFsleta ZoF AP ZAM (=726, p<001) SAFCZ Folgh &}
oJ7} Atk

3) BZ A AO|E 7!

ARE dEze] IL-6 58 ARk AT meEt Zkoke
7o) giglon], AlgTo] thETHTt Eor(p=000) Hekt A
A 7o) ofe mane-S Qg
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G*T=Group*Time; Do=Pretest day; D1=Post test 1** chemotherapy;

i

o)

A7 thEFe] TNF-o= T & 25 Alzto] Zaigho
27181901 (p< 001), ezt Al 7] folet o
(p=.009). 2x+ FLsFtaW F(p=011)<t 3&F U3t
(p<001) TNF-a AgTto] dizatiet Wit w5 1A
orsksla S(p=004), 24} gtsletew F(p=020)2t 3xF ¢
sFska¥ F(p<001) TNF-o F0] Z718F e Alddo] tix
= Bt oJoA Zgtch(Table 3).

HHE 24 BARRA Avl TNF-ax H9HE=11.15, p=.002),
=7 A7I(F=26.92, p<.00D), AlZk ko] Aoahg(F=741,
p=009)0lA BAF SR Fem|gh xfol7} QLT whetA] 7Hde ]
R=let Aol w2 et TNF-a.2] HaleF xfol& 1xF st

u}
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