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HE . BR KT AR R (APG) 2 431 ) fi R 3] R (VSD) MR I BBty &4 ) i ot A2
Bk E A K EF(EGE) Ak s 4F 4 4w i & K B T (bFGE) R-Fa9%0m, Fik  #®I20185F7 A—2021 %7 A&
il K B 5l = Bk e S2 BRI BNty BFAE AT S, MR F Rk AWK (APG 4 &
VSD & 97 ) Feaf BAL(VSD %697 ), &4140, seimaEFayrma, 2l \maaati, AFARKaR, 8 aas
FOAERMN, AR, WA FHME XSG EGE, bFGF, CRREEG(CRP) . A iA 4k 6(IL-6). 8@
29 it 3 (WBC) L5 5 AL T AR 3L 3F 2 (VAS) 89 ZAA RGBT G 1A A L 2/ A4 i3k (VSS) #F4#)
EAL, R WA AREZTHRA(P <0.05) , WRML EAEaE, AR Y TaRa, HFtkn
K TFABA, Al @ad-Fs FABa(P <0.05), YELME ST H7/E EGE. bFGF. CRP., IL—-6, WBC# £/4%5
TAHRBAL(P <0.05) o SLRLLESTF 5897 )5 14 d VASIES BB T7 )6 1A A 52 A A VSS#Eo#) £18.3 T3 R4l
(P<0.05), BAEBEFLELEAEFERER, 2FAGIHTFEL(P>0.05), &it APGLEAVSDEH R EE
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Effects of autologous APG combined with VSD on wound healing
process and levels of EGF and bFGF in patients with
deep second-degree burns*

Yin Dong-jing', Shen Guo-liang’
(1. Department of Burn and Plastic Surgery, Nantong Third Hospital Affiliated to Nantong University,
Nantong, Jiangsu 226006, China; 2. Department of Burn and Plastic Surgery, The First Affiliated
Hospital of Soochow University, Suzhou, Jiangsu 215000, China)

Abstract: Objective To investigate the effects of autologous platelet-rich gel (APG) combined with vacuum
sealing drainage (VSD) on wound healing process and levels of epidermal growth factor (EGF) and basic fibroblast
growth factor (bFGF) in patients with deep second-degree burns. Methods Eighty-two patients with deep second-
degree burns treated in Nantong Third Hospital Affiliated to Nantong University from July 2018 to July 2021 were
selected and included in the study. They were randomly divided into observation group (APG combined with VSD

treatment) and control group (VSD treatment) via random number table method, with 41 cases in each group. The
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therapeutic efficacy, time to wound healing, area of granulation, wound healing rate, length of hospital stay, and
incidence of complications were compared between the two groups. The differences of the levels of EGF, bFGF, C-
reactive protein (CRP), and interleukin-6 (IL-6), white blood cell count (WBC), and Visual Analogue Scale (VAS)
scores before and after the treatment, and those of Vancouver Scar Scale (VSS) scores 1 month and 2 months after
the treatment were compared between the two groups. Results The overall effective rate of the observation group
was higher than that of the control group (P < 0.05). Compared with the control group, the time to wound healing
and length of hospital stay were shorter, the area of granulation was larger, and the wound healing rate was higher in
the observation group (P < 0.05). The differences of the levels of EGF, bFGF, CRP and IL-6, and of WBC before and
after the treatment in the observation group were higher than those in the control group (P < 0.05). The difference of
VAS scores before and 14 days after the treatment and that of VSS scores 1 month and 2 months after the treatment
in the observation group were higher than those in the control group (P < 0.05). There was no significant difference
in the overall incidence of complications between the two groups (P >0.05). Conclusions For treating deep second-

degree burns, APG combined with VSD accelerates the wound healing process, increases the levels of EGF and

4133 %

bFGF, mitigates inflammation and pain, and reduces hypertrophic scars with few complications.

Keywords: vacuum sealing drainage; deep second-degree burns; autologous platelet-rich gel; wound healing;

epidermal growth factor; basic fibroblast growth factor

NN e R R N IR R 5 7 AN 119
AN A AR . e NG E R, &
HAERN IS K R DI RE xR 5k 2k, A5 S Bl
TR A2 B 25 R o 7 AN B s b O T BR ) R B s
PEATALEE, TATRE S HI R A B RAER N, CEE
A REZ M ERERAG AL, L mEIE
WALV AR A s RE 2 Bt e AR 2 A
Zlgkiin . KR B HWRAIER, B 5 UGl
A e lm e e R e, FH
IR . AR B IR AL,
Forbl 2 A Wy Bt o d P R L R4 T B AR
BB, ME LR A, SEC k2%
R EAERKENE, manEK, 5558,
s LAl R e A b i 5 A G A a0 O R TR
JEBe . A 7 K 51 i (vacuum sealing drainage,
VSD ) i i % P 5 i 09 07 AORT e b AR s ke
BT FREE A0 5 AE S W (HR b T AR K
TR HE BRI 3 B T PR 2 2H AR s, AU
JH VSD G I7 ROCR IR FEAR . 3 A I /)N B B K
(autologous platelet-rich gel, APG ) S R I /N
LK AERKKH T, (RHRALN | RGO
4, TEREROR R B . RGBS . e B
i g 5 0 A M PR Y T IR T RO T, B
fif /DA W 5T A TE APG 4545 VSD 7R 1 BEBe 4 v iy
B HRCR . I, AT £ R APG 2545 VSD
xR I RE B8 0 6 3 B i i R AR S SR B AR R T
(epidermal growth factor, EGF) . i P hl £F 4 41 g 4=

K A F (basic fibroblast erowth factor, bFGF) IKFE 1) 5%
W, BT

1 ARSI

— g B

PEHL 2018 4F 7 A —2021 4 7 A 7 7 18 K 24K g
I A = R B B2 B R 1T REBE 405 R 3 82 B /E Sk i
GERT G, ¥ BE AL B T 3R 1k A g WL S 2 RN BR A
Har . ERA B E 25 9, Lotk 16 B 5 A iR 22 ~
54 %, F-1(35.69+6.26) % 5 % 15 B A B i} i) 2 ~
50 h, P34 (8.11 = 1.42) h; B4 A . K IEBeth 14 4,
PR 27 ) 5 Be iR AL TS S B, PO 21 41, K
115 ] 5 5% 3 & A4 2% T AR (total body surface area,
TBSA) 0.6% ~ 18.0% , 15 (6.79 +1.76 )% . X} M 41
T 24 5], Lok 17 B 5 AR R 24 ~ 52 % P34 (35.79 +
6.41) % ; Z 1 = AN B B[] 1 ~48 h, “F- 34 (823 +
1.32) hs Bt 28 RL : AR 13 9], FA WK 2 405 28 41
e AT < TS 4 ), PO i 22 ), 4K 15 5 5 B
TBSA 0.7% ~ 19.0%, F #J (6.75+1.79)% . 4N A #x
ORI Che 0 B 16 7 46 79 (2013 ji0) )™ = B Y
SRR W IR I R s @4 k> 18 % s ket
H< 30% . HEBRARME : OO m R m AR i @4 e
F G 5 BEE I T BEBE AR ; @B 1 A K i AL 4
M A R R O IR SO L ot © B JF
TR w5 I BT 5 DA I W I e S A M 09
@G I E AR B ERG ; QR IRATE Bk, P
BE BRI, 25 BRI FE X (P>0.05).
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H8
ABE 9T B BE B R o e B & B 2 It ME (No:

EK2021011) , [ & M K@ & F MG R &4 .
1.2 FHik
120 @z BFEEZ VSDIRYT, W ALEERIR
WD K W5 B B 20 2 Al i TR BORE (VT
B IR 7 e B 250 AT B A W) ) A8 BT BE & B E TR AR 19
KN, B 55 5 PR B B0 U B O ) 43 22 7 FH AT R
INFL) AN R S| 2% (745 MC-600A , K
i b B4 & A R D R i R 5| TR
-9.3 ~ -35.5 kPa, 3] i) F} 4= B ER 7K w8 7 1k 14 5E
122 A BEEESZ APG 454 VSDIRYT, VSD
IGIT VG TR APGIRYT | 4 DN B T R /N e SR I
L, R MARE RN 1T em® 58 1 em®: 10 mL, < 22 CIHEE T
L2 000 r/min B0 5 min (B0 K426 cm) , B JZ i
WKL 4 000 r/min B0 5 min (B0 6 cm) , BUF
S /R IME . 1 mL 10% 75 26 W5 % 45 15 59 W (2R
U 55 R 24l A PR 28 T, [ 24 9 5 H15020668 , BLA -
10 mL: 1 g) LA 2000 w #E il it (19655 — A= AL 25\ AT
RS, [ 25 5 H31022014, FEA < 1 000 u) i B A2
EEA 42 100 1K B /N I 3R 5 42 58 R A A5 2
APG, H LI B 5 1 F 0 S 456 APG I A1 I, 17
TIREORIE 35, VSD 5 ik S X B AR A . P2 AR 1
4~ 5 AT 1 EORE S R G [ RS
1.3 MEIEHR

OIRIFRR . J8IT 14 dJ5 TFAL B Gy 3%
S, A i R AR O, B TR AT 58> 80% ;A AL - Il
PRAEIRAT W0 , B T8 LG 50% ~ 80% ; JCAK - A1 1 3
I HZURIE B A R < 50%7, B RR= (1
S+ R AR X 100% . A1 1 & A 3 = AT R A
T TAT AR — 3R 7 Je BT 1 AR A6 97 B T T AR x 100% o
QmE A AR . ICE P FIRIT 21 d 5 B EF
Az K T RUR B T AT A R LA PR BB A A
B[RV FIAE BERS ] . QP ZE LU CIH F . EIRIT T
FNVEITIE 14 d, BT em x 1 em x 1 em 2245 BRI T A 2F
HYL, B A-T0 CURFEVR RIRAF 2 V8 VR A B3R
JK A 2 2H 2000 A 0.5 mIL 3% B8 A0 3% 28 v A1 3%, DU
6 000 r/min £§.0> 5 min (500242 6 em) , HL_E3E-70 C
WURIRAE 2 o R4 B 3hBEs 20 B A (815 DR-
200Bc, JC 85 42 TLAE WAL 25 A7 BR 2w ) kI B 928 Wt
[off 3 56 (enzyme linked immunosorbent assay, ELISA ) i
& (e AR R A BR 2 ) 45 U EGF \bFGF
Ko @DRIEFEFR . IBITHTSIRIT G L RE R

# 5 mL 923 AN I, L 3 000 r/min B0 15 min, B
SR A B B He R R & (AL st B SE A L
ARAT R 2w KW C 5 B 2 FI (C—reactive protein,
CRP) K-, R ELISA 3500 & (iR s Sl A PR
) A 40 A £ 6 (Interleukin-6, TL-6) /KF, % FH
140 A 53 B (5 - MEK-7300, H A% HL Toll #k
2340 ) K6 I 21 M 3125 (white blood cell count, WBC) o
QPR BRI SEWE o TRYTHT RIRYT IS 14 d R HIK
I AR AL PE 43 (visual analogue scale, VAS) PPA H 35
B T A R L 10 70 R L O 532 T L o3 B08 5
FERPIR O™ IAIT IR 1.2 R R R R
3¢ (vancouver scar scale, VSS) PEAl £ 2 1 IR 3% 24
T, VSS T4 0 ~ 15 43, 43 H0B Ry 3278 Ji R B o
@JFKAE . WL P 2H S8 AR e K R ik
FE B IS 2551 RAETE DL .

1.4 SitER*

HHE 43 B R FH SPSS 22.0 G 1 o T EOEE R
DIAE I B3 (%) i, LU A3 5 i B0k
PR £ bR ZE (x£) FoR, W 1 K85 0 P <0.05
R AT E L

2 #R
21 FWHEEEGTFURILE

W BEE BASCRER, ERAGiT#FE X (=
5.145, P =0.023) , WA 1 & % B4l = . L3R 1
1.2,

F1 FHEBITHRILE [n=41, #](%))]
2H 5] AL B Tk BAR
WL 18(43.90)  21(51.22) 2(4.88) 39(95.12)
popiE 14(34.15)  18(43.90) 9(21.95) 32(78.05)

1

WA BERITEIE LI EXT L

22 WAREUERAHREILR
L S8 0 TR A5 RF 1 PR 20 A R AR ) T
R AL BT E] HH, 25 AT et 7 L (P <0.05) , WL
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2 MRABEFRTEIEEIEXT L

S ] B 1T AL A I ] AR B s [R] 2 X BB, R 2R AR K
T RRK 0 B TR 4 500 TR IR,
*2 WABEVNERSHELRE (n=41,xxs)
1 ol [LERERS flmag (EBEET R/
- s [a]/d THT Y/ cm? % d
WELH  25.06+5.12 2.62+081 87.11+725 20.88+6.29
XPHRZH 2837624 204056 83.07+6.07 26.10+7.36
tE 2.626 3.771 2.736 3.452
P 0.010 0.000 0.008 0.001

2.3 MEBREABTIEAFHEAEXEFHTHL
WIZH H VAT RIS EGF .bFGF 25l b4k, 25 5
HHiT#E L (P<0.05) , WAL i FXT R . W& 3,

®3 MARFRTAERAFARBEXEFHEELER

(n=41,x+s)
205 EGF 218/ (pg/mg) bFGF 2(H/(ng/100 pg)
MELH 28.85 +5.32 14.80 = 3.11
XJHRZH 20.02 +2.79 10.72 +1.77
tfH 9.412 7.301
P 0.000 0.000

2.4 WABHRERITHIRREBRNTH
Wi IRIT TS CRP IL-6 \WBC iy 25 {8 b4,
R H G (P <0.05) , WAL 25 T % B4
W34,
25 WHBRERTASRITFE14d VASHES KA
TIR1MNASEFR21 A VSSHESRIEEL
PILLRERIT T SI6TT )R 14 d VASTE SI6TT )R
1N H 516975 24 A VSS P 24 Ho e, 22 A 40
THERE (P <0.05) , W4 = TR, TLE& 5.
2.6 MABRFHLELE
WAL BB I RIE MR A R, 2 R TG

* 4 MAREFRTIERERRHNEERE
(n=41, x+5)

o CRP 2:{H/ 1L-6 2= (H/ WBC {8/
(mg/L) (pg/mL) (x 10°L)

pUEZS1E | 9.05 +2.03 2.34+0.32 7.73 +2.09

pogist::l 2.93+0.84 1.14£0.24 5.82+1.88

tH 17.837 19.209 4351

P{H 0.000 0.000 0.000

*5 WMEBRFBTASETE14dVASES KiGITE

MNAEBTE2NAVSSIESHEMELLE (n=41,xxs)
4151 VASTF4r 2106 VSS P43 2(H

pUE i 4.02+1.11 4.19+0.92

X HR2H 2.17+0.45 3.44 +0.67

{H 9.890 4.220

Pl 0.000 0.000

B X (x*=0.391,P=0.532), W6,

F6 WMAHEBEHARERE [n=41, (%))

2051 S K ERERE Bl Bt
WEE 1(244) 2(4.88) 2(4.88) 0(0.00) 5(12.20)
X HEZH 2(4.88) 3(7.32) 1(244) 1(244) 7(17.07)
3 iTig

T 1L B 451400 8] B Jik LR R IR AR
7 S 07 14 L B JREJEE AN ] AT sk 4 £ 8 P B A7 e — 5
265, WA HERE N R EIR T BRI A TS A B B
W ARG YT O v AR Al FL R BRI T R N
T, 0l A 28, A S BN RUR, AT IR PR A2 261
T A 7 1A P TR A W OB L
AR AR K PN, VSD R T L B AR T
HA e R B A A R | R 22 BF AR S AL
# B VSDIRIT R T YW EIIRIT , A RA LYK E )
AE , EL VSD IRy 538 T8 PR 45 O R e 2 52 2%
PERITE . APG 2R AE B A B /MR A K48
AP R0, H L R B4 A% R ORL R i IO R TR A 2
S, AT A A R0 A 75 DA L TR P AR B I/
AW . APG 1 I /MR I 3% 55 02 BE R IR & i i, B
AHEYEERE T, S A, mTRE I A P B Al
e A K I F (vascular endothelial growth factor,
VEGF) | % 4k 4= K ] - B (transforming growth factor—
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PN EGF . bFGF /K520

B, TGF-B) .EGF .bFGF 55 Z Pt 21 Jfd PR i a4 401 1fif 78
FUI S ARAFSER APG 5 VSD BIANIE T 7 &5 A H
TR BB F A B0IR YT, A B8 b % F8 A T
A X EGF \bFGF 7K A WL, 4k 21— Fh fig 5
i S8 A T A YR T Tk

ABFFE 45 R WoR , WA A ROR B T A
TR T R, L8 2 ) T A A ) A B B[R] 2
T XA, R 2R AE KT K T X R4, 78 APG 45
A VSD AL TR I B2 58 4 F8 3 0 0 T A E AR
VSD AR F R M B 2 5 4, 7 56 3P s
RS, AT LB 4 A0 BN A T 4 32 £ R A% S B
B4 T 0 B 5, A T2 AT B A T B
A A AT AU R, K APG 2 A AR i /)
WA, & & 2 F A K W7, B S H2r 1E % 4
PR, AR R ] DL AR A 0 B R L £
I TE SR A ZE A LA R0 R K AR i)
A i i) 25 e R T B T, 8 8 ol ) v R A
WRBE, N APG B 11 412 8 ifn AL ) B % i 4 4 4 21
A AEM T & A", APGZ54A VSD H TR I
JE Be 05 1 7R Y7 vT LA I b e 1 R I A L AR E A
R GUER, ) 1w A R el A BE B ]
REVRANE Z) 15 Y AT 45 A AN ZE TR AR 2 o

EGF Z 50 & &2 1) i f , X1 i & 52 i
B BE R SUEE —E I, EGF Xt 22 b ] J5 40 il (1)
5 AN oy 24 ELA R SR T, R AT A 2
G, R PR ZE AL 2 K R 3% R Al Y bFGF B
AR I T AR A A A2 R A AR
TN Bz 4 M Ak S 22 AR T, RTE A f A i
B AL 00 B A o I SR AT 4, 35 B4 1F 1R 2R 4
2L e AR KA A A e T, WA TR
SR, 38 5 AN IR A 8 EGF A bFGF /] LA HE 1 45 58
S (R e AN I o B o R 2 R e O YN 1) KPS
BT AT A e, 2 APG 454 VSDRIT )R L IR 1
JE Be 1 i 1Y EGF \bFGF K F .2 IV 67 Rl G
EGF .bFGF () 22 {53 K .

AW 5T 45 Bon  WES LIRS CRP L IL-6 .
WBC 1 25 {8 = T X B 4L, #8278 APG 454 VSD n] ik 4%
U B0 JB 3 I RAE V. . A IFFEIESS , APG H
AT G JE 1 T BE , BE A 1 i 2 B A8 RE N
T 38 24 1) 98 E S5 07 BE A 2 40 At 26 4 Al 45 8 A, A
FlIFRI O @A, APG i AR B B 1 i 2 1
{18 I /0N ) B, 5 A A 22 A K B R AR E 9 T TR

T, REUE B Bh s & AL 20, R R P, [ R
APG R R A0 L, bk B2 v b e 2 L
AN M4, HLAG BTG R AE N R R Ui E Y
T RN AR 5 FLv i £F 4 B 1 2 R A
¥, AT B Lk /N AR T A AR I 2K S B A L
20 i 5 1 A A% RV A2 SR AR S R APG 38 BE BT
TR P JU R 240 A R LT, D TR ) 30 05 i Al 26
B AAE SN, B SR A DB

AW R IR, WAIRIT IS VASTT4)  VSS T
G BIREAR, HO R FEALTE £, $28 APG 454 VSD
T ol 5 Y2 9 R0/ R O T RO B A . A TS
N /N KR FE R 28 58 1) APG T 2 Ab T AR IR
AL IS B I ml O /N AR O el s FOR Al
I /N TG A SR 400 P ) oo — R S0 TR 4 TR
T 3502 UKL 78 T il L N 258 ) I s 25 77 A K i 5- %
i, TR A0 S BHLT 0 B MR AR B AR 3, 1 T Ok
2R E OV AR APG IR B/ FHL I
H A AS B, 5387 B R AT BB S5 APG w14 3 26 441 ffg
PR~ ] 0P IR A B 7™ A — i W s ), ] LA F
BT 2% B T 4 M Y oAb P AR A T

VSD 4 5 F 51 R il A — s e AR I, R
WL LUK i TR B & FERLAR A H Dl e s 1 A i 2f
75 T R U T At B AR g b g A BRI T B 46, AT
i o B T A2 B kT G B P, APG B I
VEGF . TGF-B \EGF .bFGF 45 2 Fh 41 Jifd [K F XF b £F 4
S MO0 DY B 20 PR B R TR 2 A A K LA IR
YRR, F PR 40 RN B A% 41 i 2 Se 4 X 115 &
Ja A kAR A B WD RE T PR i H [ R
PE APG A2 7= A4 AN A 4 75 i i e s HE IS
SN, TC AR FEAE K A IR s A5 4% 1) XU
W, PR R8O R S R A R T T R TG 25 5%

AT R ZAEAE T, HHETOCT & i/ i 3
(1) 1 8 7 125 4 T 58— WA, AN BERH i i R TRV
A B 1L/ AL S 1 4 APG J2 75 23 % B T 1) 8 4 7

SCUR, TE 5 ZeAF 58 b ] g — 2D AR AN [ Mk B2 APG

TERTEAYT H N T, Sl ARIA 7 B AL e FE i

Zf LTk xR TR 40 R R N APG 25 &
VSD V&7 AJ TG A E A 2 2H LA K e T A
A W BRINA], APG th & A B 2 R A K T
AT T B3 EGF \bFGF 7KV 8052 58 i B0 A9
W RIR A HIERRE > AEAS I R I
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