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Abstract

Background and Aims: After undergoing active endovascular intervention or open surgery to
reconstruct limb blood flow, patients with ischemic non-healing wounds in the lower limbs still face long
hospital stays, high treatment difficulty, high costs, and poor wound healing outcomes. Platelet-rich
plasma (PRP) is advantageous due to its simple preparation, abundant sources, relative safety, and lack of
side effects. It can be directly applied to wounds to enhance the healing process and has been widely
used in the field of non-healing wound repair. However, there are few reports on its use for ischemic non-
healing wounds in the lower limbs. This study was performed to explore the clinical efficacy and safety
of PRP in the treatment of ischemic non-healing wounds in the lower limbs, so as to provide a reference
for clinical treatment of such refractory wounds.

Methods: From January 2021 to December 2022, patients with ischemic non-healing wounds in the
lower limbs admitted to the Vascular Surgery Department of Beijing Hospital and the Peripheral Vascular
Department of the First Affiliated Hospital of Henan University of Traditional Chinese Medicine were
selected. Patients had an ankle-brachial index (ABI) of >0.5 to <0.9, wound bed tissue in the red phase
(granulation tissue phase), wound area >1 to <20 cm?, and non-healing wounds without dead space or
poor drainage. Autologous venous blood (50 mL) was drawn from patients and centrifuged using
a density gradient centrifugation method to prepare PRP and PRP gel. On the basis of systemic
treatments including smoking cessation, lipid-lowering, anticoagulation, antiplatelet therapy, circulation
improvement, blood pressure reduction, and blood sugar control, debridement was performed, followed
by direct PRP injection into the wound base and external application of PRP gel to the wound, with
dressing changes every 7 d. After 14 d, wound area (clinical efficacy was determined according to wound
area reduction), granulation score, exudate score, and wound depth score, as well as inflammatory
markers (CRP, WBC, ESR), pain score, and adverse reactions were observed.

Results: After 14 days of PRP treatment, the wound area significantly reduced compared to that before
treatment [(10.16£4.07) cm? vs. (5.107+3.38) cm?, P=0.000]. Among the patients, 8 cases (12.7%) were
fully healed, 25 cases (39.7%) showed significant improvement, 24 cases (38.1%) were effective, and
6 cases (9.5%) were ineffective, with a total effectiveness rate of 90.5%. The local wound depth,
granulation tissue, and exudate scores significantly improved compared to those before treatment (all P<
0.05). No antibiotics were used after treatment, and inflammatory markers (WBC, CRP, ESR) were
decreased, and patients' self-reported pain score was reduced (all P<0.05). No significant adverse
reactions were observed during the treatment process.

Conclusion: The combined method of direct PRP injection into the wound base and topical application
of PRP gel can promote granulation growth, epithelial crawling, accelerate wound healing, inhibit wound
inflammatory response, and reduce patient pain, proving to be a safe and effective treatment for ischemic

non-healing wounds in the lower limbs.
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Me . BCEEIS . A IF R R IR YT (R R A
B A, SRS IR Y, i ks H
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1.8.2 PRP#) & 7% i PRP f A B2 I PR B2 i 48 1
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rb R D g ST KGE B, 4 S mL — M A
AT K A SR AL A, SR AR 50 mL # k. (2) R
FH % BB B B 0k R L R L, e
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El1 PRPHIHI&E
E: BUHIGH; F: PRPEER
Figure 1 Preparation of PRP

A: FUKCRIN; B: 55— E.04min (2000 /min); C: BEUT F2; D: 4 0G0 6 min (4 000 r/min) ;

TR A5 B L, ¥ PRP 5 0% 7 4% 10 1 L IR
A5, BT EE S min RS PRPEEE (K1),

E L

A: Venous blood collection; B: First centrifugation for 4 min (2 000 r/min); C: Transfer of the

middle and upper layers; D: Second centrifugation for 6 m (4 000 r/min); E: Preparation of activator; F: PRP gel

1.3.3 PRP &)@ &7 7 ik K FH A 3% B 32 v A Fnd)
AN G T, BARE RSB Q) 5k
ok, A R 15t 97 1 R BT s s R
PRAR BRI 55 01 1 8 15 om 305 BN 3~5 36, P A=
FRERKFER; ) HEESH®RERE, RELBRK
HU L 2 K WE A, BT A A 2 s fl B A D

2 PRP&JTEIEEIETLL

Figure 2 Comparison of wounds before and after PRP treatment

Bl (3) SEH 5 mL i &% GRS 23 PRP 2E 4T 61 1
Z RTESS, R4 o> 2 WO IS AR B PRP BE K 34
ST R, LR AR A B T, FE 4 3R
2h A A HL T A T o B 7 A2 1 (1 2),
R BOR R h EEWE A A LB B
BRSO, LR BIR LR . A RAR DL A

C '
A RATEIT; B: PRPEIFEEG AN C: 7dJFHZh; D: 14 dJ5H#H

A: Pre-treatment wound; B: PRP base injection and topical

application; C: Dressing change after 7 d; D: Dressing change after 14 d
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1.4.2 RZypacasir () R RITHT BT
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(WBC) ., C-J W EH (CRP) /KF . 2140l ik
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scale, VAS) P¥J;: 00 KR Tohi, 10 73R XMELL
22 R ZN R PR s (3) AL . IFThEE . B
fig; (@) JRIr R A B .
1.5 SEitFE4biE

K FH SPSS 25.0 Ge it Ab 31, k5 )LL)
B]o(ADW) [0 (%) 13Rx, R PGS (FH
WAH T<5 W R 1 E 2 PE A IE , T<1 2R F Fisher
PIMERE) s THa R I+ frifE 2 (x+s) £
N, CRHEXT K5, A RFF A IR o A b L
(WA | e ) (M (IQR) 1278, % Wilcoxon £
SERARLE:, P<0.0SAZESASZIEE .

2 & R

21 FEWRIEIRER

63 5 T R ffe afi 1k X A A T, 28 PRP B3 B %
TS AR A G T IR YT 14 d s, B m
BRI 7w B & 45 /[ (1016 £4.07) em® ws.
(5.11+3.38) cm?, P=0.000], 6w i 28 A
8 B (12.7%). L2561 (39.7%). FHx4244 (38.1%) .
Tk 6B (9.5%), EA K 0.5%. H 44 1m s
bre BT R IR . A48 KB E A E
PRBIT AT G (B P<0.05) (1),

R1 EBITEIREENEEIRLER L (%) |
Table 1 Comparison of main outcomes before and after treatment [n (%)]

i3l HALPES " »
0 2 4 6
B R
TRITHT 4(6.35) 11(17.46) 21(33.33) 27(42.86)
-0.418 0.001
WITE 15(23.81) 14(22.22) 20(31.75) 14(22.22)
BT A2
TR HT 0(0.00) 0(0.00) 25(39.68) 38(60.32)
-0.936 0.000
HIT IR 16(25.40) 15(23.81) 28(44.44) 4(6.35)
s
JRITRT 0(0.00) 10(15.87) 38(60.32) 15(23.81)
L -0.931 0.000
HIT IR 18(28.57) 34(53.97) 11(17.46) 0(0.00)

2.2 REFYIEIREMR

SC (3 P<0.05) (£2)5 63 BB FH iR )7 o 2

WIT IR YR N YA RIRITY, RYEE R
WBC. CRP. ESR ¥ AITATREML, BH ARK
i VAS I BB ITai ik, 2R B AR IT% 2
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Table 2 Changes in secondary observation indicators before and after treatment
Fisf ] WBC(X10%/L,% + s) CRP(mg/L,% + ) ESR(mm/h,x + s) PIM VASPE4 [M(IQR)]
YRIT T 8.62+2.67 15.00+£7.13 24.67+8.04 7.0(6.0~8.0)
IBITIE 6.82+2.02 7.50+3.51 17.59+5.31 4.0(4.0~5.0)
A 4511 7.773 8.307 -6.686
P 0.000 0.000 0.000 0.000
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JE R B R S b, RIS (CHZUIRIEW) | Bl
e A IR 200 LA DL BT RS CREEBHIND . 200 (4808 . B (R
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I PR DR AN A L e (R B 2 DR AR I AE
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JO7 I i 22 DL 0 e sl P S OB DR AR 5t
POy A T . IR R B AR EXE TR IR
ME AR T A A

TE T S ML P 5 2 Sy JB A I bt R A B
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FORIIE AR BT Q) 55 05 ¥ £ BRI R IR A8 K] SE
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g O T Y 3 T AR LA E N SR AUV . B
HANCFT, k2 PR T R M A5 B8 08 O G 1
TIME #5207, IRPE4H 21 (tissue nonviable, T), J&%
Y fn & GE  (infection or inflmmation, 1), Wi
(moisture balance, M), [ 74k (epithelial ization, E).
1M PRP 3X — Az KR B 2R ) ORI |

NV 2 A
ME

R 18 kB I Bl A AR A T B R BE B R T
T, ASIE 5 UL 22 191 24 1k HBC A T 21 09 R P 2
AR, BITE A ™ A% 05 A0 i S Al 1,
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RAIHAE &2 511 . R st FEE R, PRP 3 i
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PR A M SR AR RN E Bk AR 1 [ O 4R R R
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HEKHEF (PDGF) . MeF4egpiA&K N ¥ (FGF) .,
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