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[ Abstract ] Objective To investigate the effect of heated povidone iodine solution on pain intensity and ulcer healing
in patients with chronic venous leg ulcer after debridement and dressing change. Methods A total of 58 patients with chronic
venous leg ulcer who first visited outpatients and wards of Department of Cardiovascular Surgery, Department of Burns and
Department of Plastic Surgery of The First Affiliated Hospital of Naval Medical University from Jun. 1, 2023, to Jun. 1, 2024
were enrolled and randomly assigned to heated group (using 38 ‘C povidone iodine solution for debridement and flushing,
n=29) or normal group (using 24 C povidone iodine solution for debridement and flushing, 7=29). The general baseline
data of the 2 groups were compared, the pain intensity and wound bed temperature before and after debridement and dressing
change were evaluated, and the change of pressure ulcer scale score for healing during the observation period and ulcer
healing rate were observed. Results There were no significant differences between the 2 groups in age, gender, smoking,
body mass index, whether the ulcer exudates, infection, duration of ulcer, ulcer area, pressure ulcer scale score for healing
or analgesic use within 24 h (all P>0.05). There was no significant difference in pain intensity between the 2 groups before
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or after dressing change and debridement (both £>0.05). The pain intensity during debridement in the heated group was
lower than that in the normal group (P<<0.05). There was no significant difference in the temperature of wound bed before
flushing between the 2 groups (P>0.05). The temperature of wound bed in the heated group was significantly higher than that
in the normal group immediately after flushing and at the end of debridement and dressing change (P<<0.01, P<<0.05). The
pressure ulcer scale score for healing in the heated group showed a trend of being lower than that in the normal group during
the observation period, and the ulcer healing rate was significantly higher than that in the normal group (P=0.033, hazard
ratio=0.452, 95% confidence interval 0.217-0.941). Conclusion 1In patients with chronic venous leg ulcer, the use of heated
povidone iodine solution can reduce the pain intensity during dressing change and debridement, maintain the stability of
wound bed temperature, and promote the healing of ulcer.

[ Key words | lower extremity venous ulcer; povidone iodine; pain; wound healing; temperature; prognosis

[ Citation | YING M, YANG Y, WU B, et al. Effect of heated povidone iodine solution on pain intensity and healing of
chronic venous leg ulcer: a randomized controlled trial[J]. Acad J Naval Med Univ, 2025, 46(8): 1049-1054. DOI: 10.16781/

j-CN31-2187/R.20240559.

T EE K% (venous leg ulcer, VLU ) f&
mRpe el e Ik RE AN 2 . ke RS AT R
FERCHE K BRA 03, o5 A g 5 151/ 70% DA
UL FERE, RS MR RN 4 R
8.89%, H: 1 VLU /§ 1.5% ', VLU [ 5 0 & i
(% RS BUBF A S, ™ F e £ Y AR T
o, (IR R ILRI R 2 . R L IRTTUERE K,
2023 eI R 12 W RS BRI B AL ES 29 5 7Y
7 AR E B P IUA 1 2%

VLU BRF BRI 259097 . R J1iRYT7 .
SNEREIT . B OIS X VLU B &, N
FEATHPEAG e, 2 BRI 4 SR B 19 J v st
TTLEERYY, B TRYT B IR 25 AN Ttz 4 T
HTE S I RS 20 T EEX B A i
TTupek, AR T 5 18ORH I FH A TR A 2 R
I, RIBR T sy e £e4, shyelik
FRR R AR EE Y T i RV R A TR R
P RIREE . HE AR AT B s i e 22
R AR A — Pl R B R ER BT 7, AR
A s L EA SR MO i A0 i B, (FR
THEAT EPOAETE . SEA T 250 X AY
RO . R 2 R I B e SN A,
FE VLU IRIT TR A B HEAEH . A5 B FETT
fli#E VLU Q1 1 3 Q1 46 25 1 #8 vf, it FH Jn 5 2R A4k 1
WA RO SRR RS . O RIR RO & A0

2
1 #RFTE

1.1 B AR IR, BEAL, XTHE. b
BVEIRRIESE, A BCHCA 1 2 1. ARFFFTRIE Ok

IRFIEE T ) M T, MR/ NATE T IRl
AF BT T 12 e, (R AL AR 15 AR
KR FET IS T NGRS AR T
HRERFHE—WEEGE AN, BRI
SNBH 1L B 8 VLU Hol 58 ], g K
FLiZHHEIA 2023 4F 6 H 1 HE 20244F6 H 1 H.
Rl S E BIA DS 3 A H 8iim G .
PIARRME: (1) 480 18~80 %7, PEFIIAIR;
(2) WM VLU (HESLb A G i
I %57 768 Pl AR A0 i KA 28 A2 0 A I DR AARAIE 12 8 )
Hitzm et 2 /5 (3) Bz i
UM 2~50 ecm®; (4) BEML M AE<11.1 mmol/L;
(5) RSEHATROR AL B RS 250697 SR I 1BY T
(6) RIS 78 ARG M 2%
HEBRARE: (1) AU FH Gy 00 ol 550 bt Bz
PR, (2) A4S . mikits .
BEMEG BURKIE B B (3) tRA THGh
PKAEAC A ZERE M B (4) BATENN. B
BB (MHAEA<30gL) 5 (5) FEVimEAT
SIBEFARBA R IRIT S  (6) CaShHAbIRIR
IR A (7) $E4aRE ;s o0 B & TR A B B
1.2 HAZA RGBT F IO R
T IR R A T AR B A DR A A A D T A
5%, VARRDKIE I 97 B3 e O A I A0 A o
VERZ:2 S TE G R RRLEAR LG 5 P i B 2 S >
2y HBAEKFEH 95% (a=0.05) . GiHIhsch
80% (£=0.2) WAL T, Frag /N a A Al
R 50 425K,
1.3 A2 (HE R P A A B E
SRR (IR RV IRAL ), B FH SR 4 i 7



WFELER AR 20254 8 H, 4 46 %

* 1051 -

FERFISNHATIRY T RIAAIR] . A e R B 1 1l < )
JrZE, R I P T A R A e R A R L A
38 Cs TR AL, B OR 5 LM 73 WOm e BT
LA T CIER bR AR T ) KAy
VR o W IELAEL R s ol SR 4 I
ARSI E N, B RS P 2 AR e R
24 °C, I ad g i il BE I s W] A A A i
SR FE R AR E . Rl —F5E AT
it BT IR AR L E

SERUEF RN AU, HPTFEHIBA 1 44 28ad 5
Y3 1 BRI R 3P AR [R] R 2E4 7 BT A sk
AR LA TE 38 R P B A5 PR i
B, FExE AHBE AT EINARHRE AT, BAh
I7 I N S BHE R R 6T
14 Byl S )t P 7] 3 8 2 05 1 5¢
RS, AR 3 A SRR R
BB GORA A, S AL SE; 2
oy B M DRI AR . U A B AR
SRS, M T QIR RO P BRI S 2R
=R MBI AN SR @S oL, W14
X AR TN RIS
15 ZREE WIEGE —BILLTOR, s
AR A . I G BRIk A, &
B O S B IR SRR A T Aoy, PP E
AATHT . RSB R A B
W ARG, Bz, R s BERT 24 h N2

Z, {0 (JC¥R ) ~10 (RIZIE ) Brsg
PP RGBSR

152 o RiEE  E R RSO = IR
FETEZ) 24 °C, HiEat EIREE TR, 75 1
UG R . RS RIZ I B 24 5 A
FHET MR BE VX645 11 PRI R T £

153 Hmnd  Btmma e s A ot 42k
A, IFH 1 ZX AN AIE IFIE N Sl sk R 7
WINBE T A SN, IR WA A IR
221 Y b R AR 45 5T LAAIE

1.6 %t 4z {fif] Stata 17.0 ZPEX Bt AT
43HT. i FH Shapiro-Wilk K56 70 A7 i FERHE 14
P, R R RS A B 22 e DL X s R
N, WL IE] F AR ST AR AR ¢ K565 M8 A A
FNEB AR F LM (Q,, 0) Fr, PILHIH]
AR H] Mann-Whitney U G565 X T4 7E I E] A
AR TR SR 2R 22000 THECTERHL]
ORI 2 8eR, 18 BRI o M3 ak Fisher A
PIMERTE . RAVEEMESIG @ ER. kK
#E (a) 24 0.05,

2 # R

2.1 ALKFA WIS VLU BE AR P
FAIRS . WA K BMI A48 R 22 S e Ge 7 (3
P>0.05) , WERIRTEUZA TR (A ABH
W SRR, BUa Rt Bz, R

o foft BRI 2545 AAERITIY) b 24 h B2 [ HI DU P2
151 AR®EZ EEQIE. FEIn . HesE ] oL 2E AN Jege i g () P>0.05 ). WAk 1.
x1 18 VLU 2R A OEMELIGKFHE
Tab 1 Sociodemographic and baseline clinical characteristics of chronic VLU patients

N=29
Variable Heated group Normal group Statistic P value
Agelyear, x T 60.17+15.12 62.38+16.39 1=0.534 0.596
Gender, 7 (%) 7 =0.069 0.792
Male 16 (55.17) 15 (51.72)
Female 13 (44.83) 14 (48.28)
History of smoking, n (%) 8(27.59) 9(31.03) 2 =0.083 0.773
BMI/(kgem ), x=*s 29.39+4.31 30.29+6.39 t=0.629 0.532
Exudate, n (%) 16 (55.17) 19 (65.52) 2 =0.648 0.421
Infection, 7 (%) 18 (62.07) 16 (55.17) 7 =0.284 0.594
Ulcer duration/week, M (Q,, O5) 4.81(3.19, 6.02) 5.14 (3.12,6.29) U=146.000 0.269
Ulcer area/cm’, M (Q,, Q) 8.35(3.69, 26.35) 6.39 (5.38, 28.72) U=351.500 0.142
Pressure ulcer scale score for healing, x s 11.69+3.94 13.29+4.69 t=1.407 0.165
Use of analgesic drugs, 1 (%) 9 (31.03) 7 (24.14) 7'=0.345 0.557

Heated group: The patients were treated with heated povidone iodine solution (38 ‘C); Normal group: The patients were treated

with room temperature povidone iodine solution (24 ‘C). VLU: Venous leg ulcer; BMI: Body mass index.
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Fig1 Pain intensity of patients with chronic VLU at different stages
A: Before debridement and dressing change; B: During debridement and dressing change; C: Immediately after debridement and
dressing change. Heated group: The patients were treated with heated povidone iodine solution (38 “C); Normal group: The patients
were treated with room temperature povidone iodine solution (24 C). "P<0.05 vs normal group at the same time point. n=29, x+s.

VLU: Venous leg ulcer.
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0.01, P<0.05) . Tab 2 Pressure ulcer scale for healing score of patients
with chronic VLU
% 36r iy N n=29,x=xs
é 35 ~4- Heated group Time/week Normal group Heated group ¢value P value
§ sl = Normal group 1 13.724295 12.76+3.02 2524  0.015
< 2 13.8142.75 12654269 1.623  0.110
g 33 3 12264194 11.81+193 0.88  0.370
:232- 4 12.524+1.85 10.01+1.79 5251 <0.001
£ o , 5 11.56+1.68  9.75+1.87 3.886 <<0.001
- ¥ & (@“ 6 11.02+£1.63  9.024+236 3.762 <0.001
N & & 7 9.53+1.52  893+146 1.533  0.131
& Lo & 8 8.62+1.89  856+172 0.126  0.900
\ﬁ\&‘\ @é‘bé&% 9 9.88+0.98 8494195 3430  0.001
Y,x“;&* 10 877£1.59  6.974£2.06 3.725 <0.001
+ 11 7.82+1.64 5324213 5.008 <0.001
B2 1B VLU S O R T 12 753+1.53 4724196 6.086 <0.001

. . Heated group: The patients were treated with heated
Fig2 Trend of temperature change in wound bed of povidone iodine solution (38 “C); Normal group: The patients

chronic VLU patients were treated with room temperature povidone iodine solution
Heated group: The patients were treated with heated povidone (24 °C). VLU: Venous leg ulcer.

iodine solution (38 ‘C); Normal group: The patients were

treated with room temperature povidone iodine solution (24 C). 25 BmEAEL AL (K3) i,
'P<<0.05, "P<<0.01 vs normal group at the same time point. A B F B EE A R TR R4l (P=0.033,

n=29, x*£s. VLU: Venous leg ulcer. HR=0.452, 95%CI0.217~0.941) .
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Fig 3 Ulcer healing rate analysis of patients with
chronic VLU

Heated group: The patients were treated with heated povidone
iodine solution (38 ‘C); Normal group: The patients were
treated with room temperature povidone iodine solution
(24 °C). VLU: Venous leg ulcer; HR: Hazard ratio; 95%CI: 95%

confidence interval.
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