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Highlights:

(1) It was demonstrated that in negative pressure wound therapy (NPWT), padding the edges of

NPWT filling dressings (hereinafter referred to as dressings) with petroleum jelly gauze
significantly reduced the formation of tension blisters on the skin at the dressing edges in
patients.

(2) The trunk was screened out as the independent risk factor for the formation of tension blisters
on the skin at the dressing edges in patients after 3 days of NPWT, while the independent
protective factors included dressings treated with petrolatum jelly gauze, and dressing

trimming.
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[ Abstract] Objective To investigate the factors that influence the formation of tension
blisters on the skin at the dressing edges in patients undergoing negative pressure wound therapy
(NPWT). Methods This study was a retrospective case-control study. From September 2020 to
August 2023, 187 patients undergoing NPWT who met the inclusion criteria were admitted to the
Department of Orthopedics of Fuyang People's Hospital Affiliated to Anhui Medical University,
including 112 males and 75 females, aged (52+17) years. Based on the presence or absence of
tension blisters on the skin at the edge of NPWT filling dressings (hereinafter referred to as
dressings) after 3 days of NPWT, the patients were divided into no blister group (97 cases) and
blister group (90 cases). The clinical characteristics (gender, age, systolic blood pressure on
admission, diastolic blood pressure on admission, body mass index, wound area, duration of wound
debridement, wound infection status, concomitant fractures, wound irrigation, dressing application
site, and dressing management method) as well as biochemical indicators on day 1 after admission
were compared between the two groups. The independent influencing factors for tension blister
formation at the dressing edges in 187 patients after 3 days of NPWT were screened. Results
There were statistically significant differences between the two groups of patients in terms of age,
dressing application site, and dressing management method (t=2.057, with x* values of 5.589 and
27.686, respectively, P<0.05); there were no statistically significant differences in the other clinical
characteristics or biochemical indicators on day 1 after admission (P>0.05). Univariate logistic
regression analysis results showed that age, dressings treated with petrolatum jelly gauze and
dressing trimming were protective factors against the formation of tension blisters on the skin at the
dressing edges in patients after 3 days of NPWT (with ORs of 0.983, 0.130, and 0.381, respectively,
95% Cls of 0.966-0.999, 0.058-0.287, and 0.178-0.816, respectively, P<0.05); trunk was the risk
factor facilitating the formation of tension blisters on the skin at the dressing edges in patients after
3 days of NPWT (OR=2.028, with 95% CI of 1.125-3.655, P<0.05). Multivariate logistic regression
analysis results showed that trunk was the independent risk factor facilitating the formation of
tension blisters on the skin at the dressing edges in patients after 3 days of NPWT (OR=2.566, with
95% CI of 1.306 - 5.043, P<0.05); dressings treated with petrolatum jelly gauze and dressing
trimming were independent protective factors against the formation of tension blisters on the skin
at the dressing edges in patients after 3 days of NPWT (with ORs of 0.111 and 0.363, respectively,
95% ClIs of 0.048-0.257 and 0.165-0.797, respectively, P<0.05). Conclusions For patients who
developed tension blisters on the skin at the dressing edges after 3 days of NPWT, the trunk is
identified as the independent risk factor, whereas dressings treated with petrolatum jelly gauze, and
dressing trimming are the independent protective factors.

[ Keywords] Negative-pressure wound therapy; Wound healing; Torso; Root cause
analysis; Tension blisters; Dressings
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Table 1 Comparison of clinical characteristics between two groups of patients undergoing NPWT

agl b =S #ﬁﬁ%(?, A[%n*%’r%l{ﬁléﬁlﬁ Alﬁ%?&ﬁ?&ﬁ ﬁ:i?%ﬁ((kg/mz, S Lo, M(0,,0,)]
L) E’s X+s) (mmHg,% +s) (mmHg,x + s) X+s)
ToKEA 97 54 43 54+18 129+21 75+13 23+4 150.00(82.50,217.00)
KA 90 58 32 49417 127418 76212 2424 150.00(123.75,375.00)
Gt X’=1.496 1=2.057 1=0.422 1=-0.669 =-1.153 7=-0918
PA 0.221 0.041 0.673 0.504 0.250 0.359
Bl AT Blimhisk . Lo ORI - .
an B ) (fil) () ﬁ'ﬁ if'fg T‘ () PR B
x #H £ A £ A e FEORT R UL R
TokKEH 97 53 44 66 31 28 69 1.95(1.00,3.00) 64 33 16 50 31
JKIEEH 90 57 33 57 33 34 56 1.67(1.09,2.78) 44 46 42 17 31
ESRANTERIE] x'=1.457 X'=0.460 x'=1.673 7=-0.093 X'=5.589 X'=27.686
Py 0.227 0.498 0.196 0.926 0.018 <0.001

T NPWT A G4 Y7 ARE R I NPWTIRYY 3 dJ NPWT AR 78 okl (RTARIORE) 7 2 K Jik A TE 3K J0 P/ L ¥ (838 4 I TEK o 4L Ko
4151 mmHg=0.133 kPa; JLA-MRZb A b 3 g T BORH A 2 #5829 2 em FLAARED A, U1V AL BRI BORHR 1 %) o 45° 1)

R2 2HMIAINPWT B#H ARG | d AW berdabn L

Table 2 Comparison of biochemical indicators on day 1 after admission between two groups of patients undergoing NPWT

g1 - H A5 < 10°/L, R AN A IM£LEE A (g/L, JULEF [ wmol/L, PR Z A [ mmol/L,
M(Q,,0,)] (x+s) T+s) M(Q,,0,)] M(Q,,0,)]
JoKEH 97 8.70(5.74,12.22) 0.75%0.15 118+22 55.00(44.25,65.95) 5.70(4.45,6.70)
KL 90 8.88(6.03,12.58) 0.76=0.12 120+21 57.25(47.88,66.88) 5.45(4.60,7.20)
it 7=-0.717 1=-0.475 1=-0.477 7=-0.664 7=-0.457
PA 0.474 0.635 0.634 0.507 0.648
1 ke MM PR 2 (pumol/LL, I3 H & H (g/L, 23 JE % [ mmol/L, M.4F (mmol/L, MK (mmol/L,
X xs) X xs) M(Q,,Q,)] X xs) X£s)
JTokEd 97 302+114 39+6 6.48(5.03,8.00) 3.9+0.6 136+13
TRIE L 90 30295 39+7 6.00(5.03,7.28) 3.8+0.6 137+15
Al =-0.023 =-0.212 7=-0.845 =1.168 1=—0.466
PE 0.982 0.833 0.398 0.244 0.642
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Table 3 Results of univariate logistic regression analysis on
the factors influencing the formation of tension blisters on
the skin at the dressing edges in 187 patients after
3 days of NPWT

H 7z OR 95%CI PA
PERN(LAB R 2 ) 0.693  0.385~1.248  0.222
AR (%) 0.983  0.966~0.999  0.043
KT (LATF RS D 2.028  1.125~3.655  0.019
BT TR (em?) 1.001  0.999~1.002  0.377
BB (UG 2 1D 0.697 0.380~1.253  0.227
HIHEI (AT TSR 1233 0.673~2.257  0.498
BT B FABHE (h) 1.019  0.855~1.215  0.831
BTET e (AT el 2 ) 0.668 0.362~1.232  0.197
LN SE N

NI B S5 AP 0.130  0.058~0.287  <0.001
DIFIAb 35 AR A P L 0.381 0.178~0.816  0.013

HNPWT A AT 7% 5 L bReb A b R F NPWT 3 58 81
RECRTPREORD) 2R A T2 2 em FL-EARZD A, U0 E A0 3R 4 BORE A
GANFEI N 45°

w4 187 GLRERI NPWTIAIT 3 d o MUkt 2%
143 PARE CiohAT S ESIVEASES
logistic M43 Hr 4t 2R
Table 4 Results of multivariate logistic regression analysis
on the factors influencing the formation of tension blisters
on the skin at the dressing edges in 187 patients after
3 days of NPWT

SRl is OR 95%CI P1E
LRI (2) 0.989  0.970~1.007  0.233
IR (AT RS IH) 2.566  1.306~5.043  0.006
ok 35 =
MDA IS AR 0111 0.048~0.257  <0.001
VI b 35 R A 3 L AL 0.363  0.165~0.797  0.012
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