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Abstract

ABSTRACT
Objective:

To observe blood perfusion on wounds by laser scatter contrast imaging (LSCI)
technology,and exploring the effect of vascular degree on wound efficacy in burn
wounds of artificial dermal.

Methods:

The clinical information of 27 burn trauma victims who qualified for screening
were collected from the First Affiliated Hospital of Nanchang University from 01, 2022
to 04, 2023, in parallel with a retrospective cohort study. According to the trauma
bloodstream perfusion scores measured by LSCI instrument, 9 patients were included
in the low-visualization group [8 males and 1 female, age (47.56 + 20.58) years,
artificial dermal coverage trauma area 60 (45, 90) cm?] ; 10 patients were included in
the middle-visualization group [5 males and 5 females, age (41.80 + 14.74) years,
artificial dermal coverage trauma area 50 (40, (92.5) cm?]; 8 patients were included in
the high-visualization group [7 males and 1 female, age (44.25+7.59) years, artificial
dermal coverage of 40 (22.5, 112.5) cm?]. All patients of the three groups were
compared in terms of the ROIgola ratio within 24 hours before split skin grafting,the
artificial dermis vascular period,the survival rate on 7th day after split skin grafting,
the length of hospital stays,the hospitalization costs and the VSS scores for goal area
within three months after the split skin grafting surgery. Quantitative data: Normality
distribution tests were performed, with normally distributed data expressed as means =
standard deviations y+S) and skewed or variance-deficient data expressed as median
and interquartile spacing M (P25, P75). Qualitative data: expressed as cases (n),
multiple group rates and composition ratios were compared. The SPSS 27.0 software
was used to analyse the data.

Results:

1)The ROlIgola ratio within 24 hours before skin grafting:120.53 (103.68, 120.61) %
in the low-visualization group, 199.72 (162.84, 251.40) % in an middle-visualization
group, and 352.10 (346.98, 363.98) % in the high-visualization group.The ROIgoal

ratio(high-visualization group)>the ROlgoal ratio(the middle-visualization group)>the
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ROlIgoal ratio (low-visualization group), the difference was statistically meaningful(P <
0.05).

2)The artificial dermis vascular period: (16.0+£6.7) days in the low-visualization
group, (15.64+3.02) days in the middle-visualization group and (23.25+6.45) days in the
high-visualization group; the artificial dermis vascularization period in both the
middle-visualization group and low-visualization group were shorter than in the high-
visualization group, and the difference was statistically significant(P<0.05).

3) The survival rate on 7th day after split skin grafting: (89.89+3.551)% in the
low-visualization group, (94.80+3.393)% in the middle-visualization group and
(94.00+4.342)% in the high-visualization group; the survival rate on 7th day after split
skin grafting in both the middle-visualization group and high-visualization group were
higher than in the low-visualization group, and the difference was statistically
significant(P<0.05).

4)The length of hospital stays: (55.11£17.113) days in the low-visualization group,
(36.20£7.239) days in the middle-visualization group and (42.38+8.434) days in the
high-visualization group. The length of hospital stays in both the middle-visualization
group and the high- visualization group were shorter than in the low-visualization
group, and the difference was statistically significant(P < 0.05).

5)The hospitalization costs: (14..08+9.08),000 yuan in the low-visualization group,
(113.94£7.75),000 yuan in the observation group and (130.8+11.18),000 yuan in the
high-visualization group; the hospitalization costs were generally approaching among
the three groups and not obviously different in statistics(F=0.203, P=0.817).

6)The VSS scores for goal area within three months after the split skin grafting
surgery: 5(4.0, 5.5) in the low-visualization group, 3(2.75, 3.0) in the middle-
visualization group and 3.5(3.0, 4.75) in the high-visualization group;the VSS scores
in the middle-visualization group was lower than that in the low-visualization group,
and the difference was statistically meaningful(P < 0.05).

Conclusion:

The using of LSCI technique to observe the degree of artificial dermal

vascularization may be one of the methods assessing the degree of artificial dermal

vascularization, which is beneficial to reduce unnecessary waiting time and guiding the
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timing of autologous skin grafting after the completion of artificial dermal
vascularization,and improving the healing quality of wounds, and envolving favourable

application perspectives.

Keywords: laser scatter contrast imaging; artificial dermis; wound repair;

vascularization
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FIFE HR

3.1 HE T 24h ) ROI it

ROI . ffi: (REB 4N 120.53 (103.68, 120.61) %. FEAFH N 199.72 (1
62.84, 251.40) %. f=EEAZH N 352.10 (346.98, 363.98) %. =L HE#H LSCI
&1 ROI gl 2B MAAEE SR EZR (H=23.078, P<<0.001). Hrh, K&
B4 ROI g fH 5 R RAZH (P=0.028). KB4 ROI g fH 5 5 RARH (P<<0.00
D FESGIH P E R TRARA ROI il 5 mEBEH (P=0.050) ZRLSiTH7E
X (WK 3.1,

600 -

A
] 400 -
4 ATARL A,
m
200 - ﬁ:—
S T

T T
ERERH PRERRAH SRFBA

TLE|

b

ROIE

S34H

i)

K 3.1 =4 EFAH LSCI WA~ ROI 418541

3.2 I AT [E]

P S QI 28 B AUV K B0, AR 20, QI T, Hrh, 2 4
A /NIRRT S B2 G T P 2 AL MR AT A K AT 3 AR BT, o o X 0 e AR
TR B, MR .

(R EARLL 9 BRI A (16.0£6.7) F, 1 il 8815 J5 B 25 o W 22 3]
B WA EE K228, BT IR N T H KB JG B A4 2R 78 5 i iR
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FEIE LR

LR 2 51 58 25 JR) 0 O T i g 4 e, JB e 24T B R A i e kL, B T 38 3 Y
ZEH SUH TR

BG4 10 BB E LR RN (15.6+3.02) K, 1 6] 5560
RRUL, B 60 27375 o oL e i L 4 5 il o

AR 8 R BT AL T (23.25+6.45) K, 2 BB HAQIHITEA
HANUESNE, BZ4IT 2 RN T3 B R AR Z W 8 AE R 2 2R P 75

=H MBI RS E AR ST E R (F=5.14, P=0.014). Hr, F1 &
1% 40 1t B AL I TR) 5 i AR 4 (P=0.008) . % S 15 40 1 & A )R] 5 v 2 1R 4.
(P=0.013) fAEEG 2R, KREAAL MRS R B GHERRE ST
B (P>0.05) (W% 3.1).

3.1 = EE N T E R MR (A b

‘ F a5
20 5] MRS TE] (dD
F 18 P18
REHBH 16.0+6.7
b B 15.6+3.02 5.14 0.01
[T il 23.25+6.45%"

e 5 RAAHME, P<0.05; PS5KEGHME, P<0.05

33 HEE T RKERBRIGER

RBARH 9 BIEE ML G 7 RGER A (89.89+3.551) %, 511=90%, 4
B =80%; HHEB4A 10 HlEHE N (94.8043.393) %, HH 9 #]1=90%, 1=
80%; AR 8 B HE N (94.001+4.342) %, 6 §1=90%, 2 #1=80%. Hrh,
3 5 B B S RO e e IR, 2 2R, 1 B, BOMRBBRAEE.
A g BT T 5 B IR TR 2, B HEVE A R P8 I8 E I = AT A
TRHEBHEAR, BMBELHLMWER, 3 48500 x5 UM E .

SHBEARMEELE 7 RE R BUEFR SR EE SR ER (F=4.542,
P=0.021). H, FRAGHMEE G 7 KK OGRS EAA (P=0.009). =%
BRI E 7 REF BOERSREZYA (P=0.033) FHEESITER, TREH
MG 7T REA BGER S E R G HZEREEFEE L (P>0.05),
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FIE LR

R 32 ZHUEREER T R S F R

ZH ) R G (%)
F1H P1H
REHBA 89.89+3.551*"
R R AGAH 94.80+3.393 4.542 0.021
g 94.00+4.342

B * S5 EAAAME, P<0.05; "S5EEARHME, P<0.05

3.4 PR [E]
{ERRIE]: ARBAZZH R (55.11+17.113) K. F AR N (36.20+£7.239) K.
RN (42.38+8.434) Ko —HEFE LRI B A A AL LT 2 R
(F=6.295, P=0.006), A4, W BGHAF R SIKE44 (P=0.002). & 2%
HAEBES (A SR EAR A (P=0.035) FAEESITER, PR RS R

BHZEREAG IR L (P>0.05).
* 3.3 ZHBE LR E L

o F Kl
2H 51 {EREI A (d)
F & P&
REHAH 55.11+17.113%*
R AR 2 36.20+7.239 6.295 0.006
[=IRTAL e 42.38+8.434

VE: SR RAAAMEE, P<0.05; *S5ESALAME, P<0.05

3.5 %A
R g IREABHAN (14..084+9.08) Jijc, T BEHN (11.39+7.75) F
ER AN (13.08+11.18) Jit; —HLBFH(ER A Bk LG E

JG
% (F=0.203, P=0.817).
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FIE LR

% 3.4 SHUBHEB RS

. . F #5556
20 5] {EREFRH (1)
F & P&
REHBAH 14..084+9.08
Hh AR 2 11.394+7.75 0.203 0.817
g A 13.08+11.18

e SHBHE R R SR A gt R

3.6 RJg 3 NMARIRE VSS ¥F5

A BEARE 3 DA MBEDH, RXHEE R, EBBE R, NEOR

DU KER Y B R X 0 BEE IR . R E RUT, PO SRS 8% . 7
191 B A R X BN A IR B AR B g B, R IR 24 2-3mm, Hib, REAZ
WHat, pEAGHE, mRAGH 2.

M RZ X VSS P4 : REA% 4N 5 (4.0, 5.5) 4, FEAZH N3 (2.75, 3.0),

R 3.5 “AURAEHPX VSS oy HR

mRBRAAN 3.5 (3.0, 475); =ZHMIR VSS PRI SR AR it E
(H=14.734,P<<0.001) . HHr, th BAZR M K7 X VSS W3 5K RAZ4H(P<<0.001)
GG EESR, PREEGAMELX VSS W 55844, KEG4HMEZX VSS
WoarSmBEgAargitEEZS (P>0.05.

ARSI
2H 5 FHIE VSS ¥E9 (43
H 4 P1H
REAGA 5 (4.0, 5.5 "
rh A5 3 (2.75, 3.0) 14.734 <0.001
[ERTAL i 3.5 (3.0, 4.75)

e x 5 R4, P<<0.05
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3.7 sLAY 5]
3.7.1 w1 (REHH)

BERE, 47 2, HhRIMGERIIAE 15 ROABE, BRAEAER K.
ABEEAR: ] WEMRIE IRET SR, 21T 2 BRIASE, Z0RiIe, A/
Pt . BWr: EREREG ChD, REIRE ). ABig T QT s v
2, frRIIEAE R T AT NDEEIRS NPWT 677, 1 & IrkR sk
SIHEE, (M LSCIACGE MG i iR ol . MBI L) 1 AH, BT E
R I)E R A AR IFBH NPWT, Qe @sEHp OLE 3.2),

=

3.2 A-B: GIEAE AT 24h P96 TN I A O B0 B
C: RJG 7 RKRERBEEN D: RJE 3 ANHARRIRIEN
ROI i fl: 104.93%; MEALETA]: 27d; M BIEZE: 96%; VSS: 5%
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3.7.2 Wil 2 (R EEBE)

BFELNE, 46 5, B “DESRIED A B3 PSR ABE, BEAETCHRE
W PE=RERED, BTheERH . AR Bt W1 22 Lk, QT R B AT
TP, KR BT L R 1, AR LR AL AR, A EB , BIEARL 3%.
AN Bt e 45 T HON RIS BB L B PURSSARIT S, N LHEKG NPWT
FARJE 18 RidR . Hife3 MAKEY (WK 3.3).

K133 A-B: ARG, #E T 7 RAITH
C-D: AT 24h P9 BT SO O ML
E-G: R EAE 3 /4N HBEV
ROI ;,:fH: 218.94%; IMLEALASTE]: 18d; 2 3G : 97%; VSS: 34
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