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ORIGINAL ARTICLE
The efficacy of liquid nitrogen spray cryotherapy for the relief of pain during steroid injection

used to treat keloids and hypertrophic scars

(THE EFFICACY OF LIQUID NITROGEN SPRAY CRYOTHERAPY FOR B
THE RELIEF OF PAIN DURING STEROID INJECTION USED TO
TREAT KELOIDS AND HYPERTROPHIC SCARS

Atchara Aswapat*, Yodmanee Chiawsirikajorn*, Nicha Jenmanachaiyakun*
ABSTRACT

BACKGROUND: Keloids and hypertrophic scars arise from excessive skin repair after injury or

inflammation and can impact patients’ physical and psychological well-being. Intralesional corticosteroid
injection is an effective treatment but requires multiple sessions and can be painful. Consequently, several
methods have been explored to reduce injection-related pain, although no single approach has been

universally accepted as the best option.

OBJECTIVE: To evaluate the efficacy of liquid nitrogen cryospray application prior to corticosteroid

injection in reducing pain during intralesional corticosteroid treatment for keloids and hypertrophic scars.

METHODS: This randomized cross-over study included 40 participants diagnosed with keloids or
hypertrophic scars at Pranangklao Hospital between February and July 2025. The participants were

divided into two groups of 20. Each participant received two intralesional corticosteroid injections at a
single lesion, spaced 4-5 weeks apart. In one of the sessions, cryospray with liquid nitrogen was applied
prior to injection, randomized to occur in either the first or second session. Pain was assessed using the
Visual Analogue Scale (VAS) at three timepoints: during needle insertion, during drug administration, and
30 minutes post-injection. Adverse events were recorded, and overall patient satisfaction was assessed
after the completion of both treatments.

RESULTS: 39 patients completed the study. Pain scores during both needle insertion and drug

administration were significantly lower in the cryospray-treated sessions compared to non-cryospray
sessions (p<0.001). However, no significant difference was observed 30 minutes post-injection (p=0.058).
Patient satisfaction was significantly higher in the cryospray group (p<0.001). Reported adverse effects
were mild—such as itching, minor burning sensation, and bruising—with no significant difference in

incidence between the two treatment methods.
CONCLUSIONS AND RECOMMENDATIONS: Cryospray with liquid nitrogen prior to corticosteroid

injection significantly reduces procedural pain and improves patient satisfaction without causing serious
adverse effects. This method is safe, time-efficient, cost-effective, and easily applicable in general

clinical practice using existing equipment.

\KEYWORDS: keloid, intralesional steroid injection, liquid nitrogen spray, visual analogue scale Y,
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989 2(10.5) 2 (10) 1.000" 4(10.3)
9199 2(10.5) 1(5) 0.605" 3(7.7)
azlnn 1(5.3) 0(0) 0.487* 1(2.6)
WUl 5(26.3) 3 (15) 0.451" 8 (20.5)
N 1(5.3) 2 (10) 1.000" 3(7.7)
WInU 0(0) 1(5) 1.000" 1(7.7)
U529Rn155nw1unnd 3 waunausiudde: 91uu Govay) 5(26.3) 9 (45) 0.224" 14 (35.9)
USuaudiiesesnidn@adang): mean +SD
A laiviu 0.32 + 0.19 0.38 + 0.18 0.281° 0.35 + 0.18
AsaIny 0.31 +0.18 0.40 + 0.19 0.156° 0.36 + 0.19
USunaafesesnnan/aunn (Hadans/(wumtwns?d): mean + SD
A lainiy 0.13 + 0.04 0.10 + 0.04 0.140° 0.11 £ 0.04
ASIINY 0.12 + 0.04 0.11 + 0.04 0.302° 0.11 + 0.04

*Independent t-test, 'Chi-square test and Fisher’exact test, "Mann-Whitney U test

BMI; body mass index, IQR; inter-quartile range, SD; standard deviation
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NM15ATIEN T 0y AN INITHUALUSE
Tulpsiumaioudaeinuin aseidnsruasd
lulnsumalneunisannilaruuuaiuln
Houninasei lddnsnuausdeg i Tod ey
M9EBR (p<0.001) Tevazunadunazvasdae
Tnsazuuueasanuiulisvasunadslundadis
Aswuasdiandu 1.9 + 1.7 azuuy Tuadsi
L dnrswuasddazuuuninusd uiinede
3.8 + 2.2 ATLUY WATAZLULIRAEALLEUYIA
vauzdnolunfeidniswuasdidan 3.4 + 2.1
azuuulunfeiilldniswuaUsddavuuuni
Bulnade 5.6 + 2.2 AziuY dvsundsans 30
Wi nuTaziuuanudulanluns e dnismu

(NSIVN 2 wansraagazkuuauaulln

awsdlulasiauiiAade 0.2 + 0.4 AzuuY waYASY
Fladfinnsniuasddanede 0.3 + 0.7 Jeluiumnsng
fun19adf (p=0.058) egelsfnuidiavinnis
AATIAUENTENINNGNVDIERUTDINTNUAULY
NuaUsglulasiaumnalInaunIsAAEINUIY TULA
aznguliinandunguitimsviuasdnoudaen
Tundedt 1 wielinnsriuasdnoudaenlundei 2
NAYRINITHUALUTENBUNTTAAIT AT LUUAINY
Wutaaed stesndinislawuailsg naunas
Snorvarunadunazvmzdneneg il
YodAgyn19ada (p<0.001 waz p<0.05 AUAPIU)
(9157971 2) (gih?i 2)

0.00 0.00

ATUUUAIUAUUIN (AZUUL): nau 1 ngu 2 59U 2 Ny
mean + SD (n=19) (n=20) carryover effect (n=39)
YuzunaLdy
lawuasdlulasiauman 342 42+23 38+22
puaUsdlulnsiauman 1.5+ 1.4 24+19 19+17
p-value® <0.001" <0.001" 0.093° <0.001"
Yz
lawuasdlulasiauman 6.3+2 5+22 5.6+ 2.2
puaUsdlulnsiauman 3+21 372 34+21
p-value® <0.001" 0.012" 0.657° <0.001"
nwasdnegn 30 Wil
lawuasdlulasiauman 0.5+038 0.2+05 0.3 +£0.7
puaUsdlulnsiauman 0.1+02 0.3+05 02+04
p-value® 0.047" 0.647 0.865° 0.058
sAnalysis of 2x2 cross-over design, “paired t-test, ‘staﬁsticauy significance at p<0.05
SD; standard deviation
as0 700 = 100
i T3 I
5 \ i i
£ 2 £ o = fom
o § e E——
o i o Zo —

i

——All —e—Group1 Group 2

—e—All —s—Group 1

e v

Group 2 =—=All =&=Group 1 Group 2

sUn 2 nymidusanamsidSeuiisuanaisrsuuuennduiinvefiieaenguuazitaeriaviue

[ 2 = v a =1
YULLNIAU(8) vauzans (Na1e) vasane 30 U1 (1731)
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dlohnseinansenunndnsvesdiiuns
wuasglulnsiaunaudnen (carry-over effect)
wuindrsuresnsHuasdneudnenlunded 1
ioaseil 2 lifinadoazuuuaudutanlunn
Franandivhnsussdumnuduian seluaae
wnda (p=0.093) Vaurdne (p=0.657) WALUAT
Ane1 30 WYl (p=0.865) NMFaATIZRANNINETY
vosfdniunsidodentsinwmui undsdidinng
wuasdlulasiaumainoudnendiaguunIuie
welaganiluadaitlifimavuasdesnaiifoddy
V9adn (p<0.001) Tnefinzuuuauiisnelande
4.6 + 0.6 kay 3.1 + 0.7 AZWUU AINAIPU

OISVN 3 anunawelatazkadnafes

Folesgiusuiisudnnugidrsmnsidenli
avuuuauiianelaseus 4 pzuyuduly sewing
adeiinsriuuarliwuasdnuinadinuadsdi
dnauveadiilinsuuudoud 4 July gandiaded
lavuasdognsdtdAgynieada (p<0.001) lay
H50waz 97.4 LagSesay 20.5 MUAIAU d1USU
NAT1LAEINUIN LU T AULANANSAUNED R
sywiendaiitimsniuuayliviu Tnenadnadesiiny
Hunadhafssilisunsaasdufismatnades
F1m5m Tdun 01n15AY uauEnTeY warseeTa
meoduundniely 3 Ju (M5t 3)

. W - laivuasdlulasiauwan nuasdlulasiauman
nvan1sUITIIU p-value
(n=39) (n=39)
aunanala
ATWUULAAY (AZLUL): mean + S.D.* 31+0.7 46 +0.6 <0.001"
ATLUL > 4 AzuuL: 1w (Sosay)’ 8 (20.5) 38 (97.4) <0.001"
wad1aAes: 91U (Soeay)®
iUl
i 2(5.1) 2(5.1) 1.000
wauLdntias 0(0) 3(1.7) 0.250
malu 4 duansi
se8t 3 Yu 0(0) 1(2.6) 1.000

"Paired t-test, *McNemar chi-square test, ‘statistically significance at p<0.05
SD; standard deviation
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