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Application of dressing with topical insulin in healing of potassium chloride extrava-

sation-induced skin injury
Shasha, Xie Zhaoqin, Wu Jingjing, Ding Yihan, Zhang Ting, Liu Hui, Xu Jia, Liu Juan, Zhao Yingchun. De-

Shen Yangiu, Qi Xiaoqin, Feng Yuling, Zheng Jing, Chen Si, Feng

partment of Hematology, Huai'an First People's Hospital, Huai'an 223300, China

Abstract: Objective To investigate the effectiveness of insulin dilutions for moist dressing in treating skin injury caused by extrava-
sation of concentrated potassium chloride. Methods A total of 23 patients with extravasation injury following intravenous injection
of concentrated potassium chloride were treated with a moist dressing using insulin dilution (20 U of insulin injection added to 250
mL of 0. 9% sodium chloride injection). The effects of the dressing with topical insulin were observed. Results In the first case,
necrosis occurred at the extravasation site. After 6 days of insulin therapy, the skin injury healed within 10 days. The remaining 22
patients had the moist dressing duration of 3. 00(2.00,4. 00) days and the healing time of 4. 00(2. 00,5. 00) days. There were no
statistically significant differences in the extravasation area, pain intensity, or healing time between patients who underwent moist
dressing within 24 hours or after 24 hours of extravasation., and between patients with or without diabetes (all P>>0.05). In the
2%, 4%, and 6% potassium chloride concentration groups. pain intensity on the third day and healing time showed significant
differences (all P<C0.05). Conclusion Moist dressing with insulin dilutions is effective and safe for treating skin injury caused by
extravasation of potassium chloride.

skin injury; tissue necrosis; insulin; moist dressing; diabetes; pain

Keywords: potassium chloride; drug extravasation;

AR T RSB s EsR My, — A
RAINE  Jmy Bz BR AT fig 23 B b B L e R Al
g5 H R W LRI X WA PR N 25 S B Pk B R0
25 B AR TR 3 ™ R A bR A Ak B e
JESACE IS SR B B2 A5 05 F A R 453 B 3 e IR
i S TAE N NI I W 1797 Nl o LB L= i R =P
PRz R B Th s R K AR EORE Y (R ki
W A BN ik ARRAT AT AE KR Ry B R R BE 1 1
PR AL - 1. M 2T 58 — AR B e i RORE (VLR M2, 2233000 5
2. VLIR R BT N I 2 B 5 Dk A VB35 7 9 B ool 5 Y22 T 4 1
ANRERE 3. M5B 4. FAE B F
WAFVEE BT . ckaxqey@163. com
WHIRK 20 AR EE T ,897397917@qq. com
B A i T HAREHE TR R (HAB202205)

WA - 2024 - 09 - 223 #& 71 . 2024 - 12 - 07

Bl AR R R WOR )T N TR OB IR
B A 2 R R B A SOR B,
5y Z AT AGE IR Y ZE A 4 A KL (R R B B T 1 40
FERSS B MR BRI B 0B M K R 38 AT LA s
BRAER Y AN RO T L A %
T FRATTRE B 5 2 A0 RO R T 23 ) e ok SR
R AN 51 0 B2 BR 00 /8 3 BOR RAF s n k.,
1 #REFE

1.1 —fER 2019 4F 1 & 2023 4F 12 H, #k#
WELE T3 — N IR B Be M M 42 T 26 T N IR B B 2
Ok S5 v e B AR B A1 B 51k B R 05 1 RR AE 23
B, Hori, 5 13 6], % 10 ] 4E 8 15~81(56. 69+
20.93)% . 13 BIFEABEIR G . J5 A0 . (I 9 1],
NI S I P N TR 1 = W 7 R <5 2o o[ S |
W BEAIG 38 2k A T KRR R AT SR RO FE ST R DL 10



¢ 36

mL/h BB A5 A Sk B W AL i +F 5 h, S
B b 20 B, R 3 il i PR 3% B R K R R b
Jik 8 BOE 4h H 9% R AL B 4L i 2R (Visual Analogue
Scale, VAS) 143y (4. 13 1. 89) 435 45 T AR i /1y
1.5 em X 2.0 cm, Fx K 16. 0 em X 18. 0 cm, H i %%
63.0 cm”, & MCHRIK A 8 UL IE & AE I R 47 1 5 B
2B I 5 AMNB A bR 1 3 L2 S
15 6.3 ¢ 3 .4 9 2 9], A5 2RI S EW B
W B[R]l 0~48 h, LB [A] 24 12 h, A58 i
LT — N R B /8 BE 2 51 & i i (K'Y-2023-185-
0D,

1.2 %EFHZE

1.2.1 BE 1 BIAESEZEE R 6 o H L
P, BB E BB — 0.5 cm X 0.5 ecm 7K
W, VAS 143 3 43, % sk Jp ek . o7 B ok
WK EA R RS TR, TEOWS M E
. 48 hF KR NALUIRIE ., Fi o N K&, VAS 1T
536 45, WKW ERIHY 2.0 em X 3.0 cm, f7
DVRB WL VAS W48 7 43 1 A1 R 3 ok H IR & 2 %6
TRV OB B S RSP 20 U im A 0. 9% S AL
T 250 mL H L B8 2 K RES . B TANE R
B WA AR FAMB WAL, A1 2 R R 2 )R
PRAR AR IRIE . PR 1 h IS 1 h S R
IR 1 h, (8 B% 2 h )5 &2 18 EL, 10 WIn] B Ak
BRATIRE T2 MR E . SR BRI H
4 dJE.VAS T4 0 4. 0] WANS R R 30 A 2E 4
BUE R A K R, M 1 SR 46 AL 32T 2500 . 45 i
MR 1.0 cm X 1.5 cm,  $E K92 BE] B B 18], 3 9F
MEH 1 b, (EIB% 4 h, EEIREL 3 WK R BER B IL Y
BECEINE LW AMEE AR R T4 B E R, R
T TOMES, RS, RS EMBRIER 6 d
J5 s VAS 53 0 43, 488 Jm 38 1R 25 41 21 F Ji 1
JEk o 90 Bz 0 o0 0 9% . 5% 1k TR R R R VR L gk 2k
K BEIC S B HCE NG 2 d 5 H 3 Uk, IR 45 45 i b
HIE T, S0 R 2 AR, &G R,
AR R 10 d. JERAR 22 BI4MNE B3 35 57 R {5
AR5 1A % A 259, IR B A Sk, R BUE B )5, R
FH 8 5% % B B, 7 vA IR A 1 ), R I ORN 7E
T B E N LR b, (A BEEIRE 1 L BRPEE RS 2 h 5
ERMBE . FFINE )R EB I K IR R4 0 4, 1
1R E. Bb 22 ] B E AR R H B IL W B FCE Ah ik
¥Ik kIR,

1.2.2 MAEMTW 13 F]HA 0 IR B i =
AR T T 5 A A O B IO . TR o T B
PYIEYT o A IBE AT $5 1 7 1E H K

1.2.3 ZEPETFH O E A B 5 &
R RAR S B AR R Ak T D R AV, U AR R B AR
Mm@ T E 10 em; 38 5 RO MIE 2215 30,3
W/ds10~20 min/IK. QK EIR T 4H B &L

Journal of Nursing Science Mar. 2025 Vol. 40 No. 6

PRI SBAA TR A SN EY. G2k 3L
I N N == B 1 WP A = o ) G L
QL H Yy B ] B E KRR DR S E R
T 8Oy ik S A R LSS R R A% AT ) A B
SN BN EN, DR EBENE O SRR 2
(RN
1.3 MEIErR  OFF R R & ikl 241 2UR 58
PR, W H RSB, @ VAS 4 (0~
10 43) o K 36 7R 8 i bl ™ DL Rl
B H 8:00 PEHY . O A, 58 FH A2 062 O A 43, I
FHE ARG MYE, @0 0 A a], I 46 8RS &R
s 06 R0 T 22 o B TR AR R R L % B R L R I
WO MO R ], 25 SR EE, W o5 A 0
Z2 3 5 1 G590 5 o0 Bz o6 4 A AR
1.4 Sit=EFHiE R SPSS27. 0 8B #4754 43
Bro. dEIES A 5ERERH M (P oy, Prs) 3RR
PN B B R FH Wilcoxon Bk FTK: 86, = 240 tb 8 R F
Kruskal Wallis H #:56 . #30K#E «=0. 05,
2 #£R
2.1 AEEHMEEENMNSZERE VASES I
1, 23 9] 5 3 T WO B b 34 R R A I R L K 9
PR R AR, 1 Bl@ ARy 10 d, 3
4% 22 BB L 3. 00(2. 00,4. 00) d; A& BHE N 4. 00
(2.00,5.00)d, AL AEFE N 4 d,

1 AEIEHEEEZEEMNSERRE VAS E5

M(P s, Prs)
. , KEH HMBTH R VAS P4
HER T 1% (em®) 1
BHRLEH 23 63.00(9.00,156.00) 4.00(2.00,6.00)
WBBEH 1K 22 20.00(3.00,80.00) 3.00(1.00,3.00)
BHESE 2 R 17 4,000, 00,24,00)  1.00€0.00,2.00)
BEURS 3 K 13 0.25(0.00,5.50) 0.00(0.00,0.00)
BB 4 K 9 0.00€0.00,2.00)  0.00(0.00,0.00)

HEARBUEH 5.6.7 KA 2.2 HlRES .

2.2 AEEHERFEEB. ARKXKESUBEEREEH
GHERFEEEHLER/LE WE 2,
3 itig
3.1 BIRESUAREMNSHEEBKRGHERED
OF kg HFE R K FREFREZRE, mEa
RS T AN 255 21 22 X w0 70 KB A A RV O
P 0T PR AR S L 3k B g A0 R R DK o R BE B ATl
PGSR 1 99 98 38 A Wk B S AR B1 . Z5 W A8 Sl e ik
ZE AR A A B UL IF R A, SCERHRGE R 0. 100~
1L.0%""™, QYN E. kT 10% AL H & —F
P AL = B Y BB R R I8 800 mmOs/L,
pH A8 5. FER AR, 5 i i 12, 25 W AS g 4
PR 78 53 B o 450 47 145 P B L S B0 A P R 4 e
AT K L S EANBY . OREBEHE. SRR
B L N RN B 1) S B IE R O A S 22 L D



P 2025 4F 3 S 40 B4 6

Lo B A AT 8 A O 0 P e AR A A Bl I AT B
RGUZAGRILERA » WORE O B B RN R B ) A

. 37 .

FRIRGI B . @ LR AL 3 fl 8t T4
R AE— USRI A S A AT R SR

x2 AABEEANE ARARESUARESHEHERFREEESLEBLES M(P, ,Ps)
5 H % ‘ SBEF (em®) A VAS P4 (43 A e dingle|
BEGELS A BEUEH 3 K WA LG A BEUE S 3 K ()
HB B EE G B )
<24 h 16 43.00(9.75,110.25)  0.00(0. 00,4. 75) 3.00(2.00,5.00)  0.00€0.00,0.00)  3.00(2.00,4.75)
=24 h 7 156.00(9. 00,272.00)  2.40(0. 25,20. 00) 6.00(4.00,6.00)  0.00(0.00,2.00)  5.00(4.00,5.00)
Z 1. 404 1. 569 1.658 1. 853 1. 883
P 0. 160 0.117 0.097 0. 064 0. 060
AL E R B
2 % 6 43.00(7.75,122.00)  0.00(0. 00,5. 00) 2.50(1.75,4.25)  0.00€0.00,0.00)  2.50(1.75,3.50)
4% 8 46.00(5. 25,246.00) 0. 13(0.00,16. 38) 3.50(2.00,6.00)  0.50€0.00,2.00)  3.50(2.00,5.00)
6 % 9 81.00(22.50,143.00)  2.40(0. 38,7.00) 5.00(3.50,6.50)  0.00(0.00,0.00)  5.00(4.00,6.00)
Hc 0.572 4,066 5. 407 6. 242 6. 685
P 0.751 0.131 0. 067 0. 044 0.035
FEAEHE PRI
B 13 72.00(7.50,162.00)  0.25(0.00,5.25) 4.00(2.00,6.00)  0.00(0.00,0.50)  4.,00(2.00,5.00)
7 10 59.50(11. 25,158.00)  0.38(0.00,11. 75) 4.00(2.75,6.00)  0.00(0.00,0.25)  4.00(2.75,5.00)
Z 0. 062 0. 259 0.188 0.129 0.127
P 0. 951 0. 796 0. 850 0. 897 0. 899

3.2 BREBEERREREX S MNSERKER G
TERALE DB R AT Lk B0 v 40 M P e B
20 i U E S BI R A2 SN I Ry B0 R e EE R X
e o SR JH B 5 200 B8 8 BT i 0 T ) 44 i o e
Fo o ARG =) 748 B8 7 B 9 B2, T B2 B R B s . ©
B RN FALVERY S50 0 @4 BEE
200 e A RE R 40 i 2T A4 200 ML 5 A i A
AN . PR AR AT AR R AR R B L A R L 2T
Y e R S A A5 SR ER R L A SO B A AR
2 B RTS8 . 53 Hh B R AT AR
PRI B Rz, | BRI B0 B RAEAE KA 72
A T R B TR T 4 A Y A 2R e P 2 4 21
A, R U0 UG B, el 2 2K b« R B R
T DU L4 PN B A0 I R — S Rk — 2 R i
WY BRI LIGE . R R T LA
21 P24 B ORI ) 3 R L B AR A8 S 0 L 8
Fi 9 3 PR K B s @ B B 3R AT IR R E R
IO+ A1 FH 9 1 208 2o 3 M2 I W R ) 8 DR T R
FET-AZL 175 P Pk 20 i 1 B0 SR AR O R AR 11 vp
PEBUIAE I DT A0 o SR AE B . @I 0
HMUAAT 32 I O 5 R S i 3% A A ] £
Frnve B H) T I8 5 3R 98 18 R #AE F  J 1 B0 5 £
TFT 2% B 240 i 3 % 3o 32 oD 445 6 3 F 1

3.3 RABRBERRREEX S EINE K KR
BRI K2 BR824 h NIBBALIL 24 h
SR AN T AR DN A I ] 15 D R R R
R HM L 2 T RS E E S RS R
R . FA R BB A R (P <<

0.05) . 5 B AN Jry 140 Sl 1 B0 e B2 A ARG SR T M 5 3R 7
R RO A . I A7 W IO 1) JE 3 A I e )
Pl RO B0 5O IR AT R DR R I R L A
B KR @A R 22 R AR E X
(¥ P>0.05), ARHFIT 23 B8 & L Bk &AM
e S A A RSO . AR S BIF 5T I 5 e ) K
WO 22 R A MK P A AL SR R, R R
AR B o JBORE (S B, 0 05 ik A 1 AT i 451 403 B ik A

AN
= o

4 g

R FH B 5 28 0 R VT v R S AR B AN B 1 I
BRI AT 8 & 4 AR HE 2000, I B, RO A
ANB T 0 AL B e AT, R AR L il b e B 4 T
G PR AR DR o R85 & A v AR B S TR B ANB 1 Rz R
st SR FH IR B 25 6 PR 0 B 5 A B IR e R AR
KA, HEAMREARE D AN TREERA 2
HLIF S SRy i DR Ak B AH SG M [n] 1 4 1 B 4 1 i 4

SE k.
C1] APk, AT 3E 2276, 45, A0 B bk day i S 1L 40 350 o
A AR IETE [T ], P B 2E 2% 75,2019, 34(9) 1 51-53,61.

(2] Wik, Bk BE. 1 3] v % B R 9 16 B A 3 o v ) S Ak
HANBEUY FALIREP AR S]], PANE 5T,
2017,15(24) :161-163.

(3] Z=80 W& 3. — 0l & #0 WAMBBUL T SRR 1
PBE)]. A . 2015.30(16) :1534-1535.

(4] T We, THIR, T A T8 ok U 76 B0\ ¥ ik 13 Ak 51 7
Y SN g U BCR LT, A AR B 255, 2018,
24(11):1338-1341.

CTF #5550 30)



50

S E UK.

Journal of Nursing Science Mar. 2025 Vol. 40 No. 6

PR B s R R AT 52 L) ], b BEAE B 2% 5K, 2023, 23 (1)

[1] LiF, Ning L, Li S, et al. Latent profiles of nursing 57-60,65.
students’ professional identity and their relationship [10] REZLA sk, mhA208 . A6, 36 J5 15 48 5 1952w S L 4
with stress and coping styles during clinical practicum PR R AR R A AT LT ], 0 BRI, 2012, 20(5)
[J]. Nurse Educ Pract,2023,73:103840. 757-769.

27 BEAE .5 R R, 0 A 5, 2 Ty A A 6 TR O B O C11] XSc¥s, el , sk H, . S S 4P 48 A ST iE ) 5 R
AR SO I TR A AR TR B B ()], b AL TR IEIAR B SR AE S HP L. AL 5 R 202339
B2 2K, 2022,37(7) 1 7175, (22 :3081-3085,3091.

[3] Ling H, Teng S, Liu X, et al. Future work self salience [12] TR sk . i MU A M OA ) g IR R i DR 3%
and future time perspective as serial mediators between FELT] TR R . 2022,40(4) - 27-29.
proactive personality and carecer adaptability [J]. Front [13] Jin T, Zhou Y, Zhang L. Job stressors and burnout a-
Psychol.2022,13.824198. mong clinical nurses: a moderated mediation model of

T4] BWHE. Ao A A 5 2 S AL R Rk T need for recovery and career calling[J]. BMC Nurs,
1R A % ol AT B 7 T CDT. B R L R 9 K 2023,22(1) : 388.

Y01, [14] OB, M. Ko TR (7% SR B A 2 255K TR

[5] 2 bk, BERCHIRE 2% 5 B30 R WP (10, 00 2 0000 5 45 10 RS SCR SR SRR (038 AR AL o B A3
Bl 22 B2 48, 2009,10(3) : 22-25. JEIF % ,2017(12) :60-72.

[60 5. BT O A O A Fec R i 1 Fe g [10 35?’4% JE . B ﬁﬂ’”j‘%ffciﬂiﬁfﬂ
BIRBIFEID]. b 5 E K2, 2010 GELE *%IWH%@W i Rt ah 2 SRR

[7] Strauss K, Griffin M A, Parker S K. Future work selves: LT B RO B A G, 2021, 29 (8) 1 1239-
how salient hoped-for identities motivate proactive career be- 1243.
haviors[J 1. J Appl Psychol.2011.97(3) :580-598. 161 di/nae, palils, B 3058, 25, F 3 e LA T

[8] Guan Y. Guo Y., Bond M H. et al. New job market en- AU X BT B ST AT B AR AL S LT ). B
trants’ future work self, career adaptability and job #,2020,32(8):193-203.
search outcomes: examining mediating and moderating C17] SR IESEbR, 32 I, 55 ROk TAE A 3l B I it e L
models[J]. J Vocat Behav.2014,85(1) ;136-145. *ﬁ%ﬁﬁ?fm-‘L‘Iﬂﬂ%ﬂ%’zom’“m=794’803-

(97  BRA MRS TR 7% W1, % 6 HR P 2 o ok T4 1 3 3 B R SCHiH A

(B3 37 70 and bruising after blepharoplasty:a randomized, controlled.

(5] SKE .MV BTG 55 5. Bk R 7 TR B M. and observer-blinded assessment study [ J]. Facial Plast
et AR TA: i, 2023:30,65,67. Surg,2024,40(1) :46-51.

(6] FNEAE, IS MR, & RS KRG kL 2 [13] rhfedr s @k mia )y Tl Z 0 & Bk S8 % W
Bl 58 RGBT AR B R M R R o pFoe [T, [ s H R e PR B B S B pE L. AR B B ek, 2022,
FH 4 ,2016,32(20) :1521-1524. 28(18):2381-2395.

[7] Saghafi F, Khalilzadeh S H, Ramezani V. et al. Efficacy [14] Shukla R H, Nemade S V, Shinde K J. Comparison of
of the novel formulation of topical liothyronine and lio- Visual Analogue Scale (VAS) and the Nasal Obstruction
thyronine-insulin in mild to moderate diabetic foot ulcer: Symptom Evaluation (NOSE) score in evaluation of post
a randomized, triple-blind clinical trial [J]. Curr Med septoplasty patients[ ] ]. World J Otorhinolaryngol Head
Chem,2024,31(21):3232-3243. Neck Surg,2020,6(1):53-58.

[8] Uddin M, Hasina A, Shill S. Effect of topical insulin [15] Yener H M, Akiner U, Sari E,et al. The role of preemptive

versus normal saline dressing in healing of diabetic foot
ulcers[ J]. Central Medical College Journal,2022,5(2):
94-101.

[9] Meena P, Monisha V. Effectiveness of topical insulin

dressing in healing of diabetic foot ulcer among diabetic
patients[ J]. Int ] Res Pharmaceut Sci,2020,11(SPL4) ;
158-161.

(10 Rz Ay JB8 & 35 700 %08 IR U1 E R i B35 97 280 R 4y

Bri)]. s E S B 25,2022,17(6) . 22-25.

[11] Yang P 1, Wang X Q, Wang D,et al. Topical insulin ap-

plication accelerates diabetic wound healing by promo-
ting anti-inflammatory macrophage polarization [ J]. ]
Cell Sci,2020,133(19) :jcs235838.

[12] Zou P, Zhang K, Jin Y, et al. The efficacy of magnesium

sulfate (MgSO, ) wet dressing in reducing eyelid swelling

[16]

[17]

(18]

infiltration anesthesia in the management of postoperative
pain following septoplasty[ J]. Int Arch Otorhinolar, 2022,
26(4) :e725-€729.
()Zalp Gerceker G, Kahraman A, Yardimci F,et al. In-
filtration and extravasation in pediatric patients:a preva-
lence study in a children's hospital[J]. ] Vasc Access,
2018,19(3):266-271.
Little M, Dupré S, Wormald J C R, et,al. Surgical interven-
tion for paediatric infusion-related extravasation injury:a sys-
tematic review[ ] ]. BMJ Open,2020,10(8) :e34950.
Reynolds P M, MaclLaren R, Mueller S W, et al. Ma-
nagement of extravasation injuries:a focused evaluation
of noncytotoxic medications[ J]. Pharmacotherapy, 2014,
34(6):617-632.

(R RELH)





