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BE. (B8] FEC B FECA & M/ MUY (platelet—rich plasma, PRP) JGI7 QI BT R (post—traumatic osteoar-
thritis, PTOA) BIIRAITRL e 4tk [F73k ] RBEST 2019 4F 2 H— 2021 4F 2 HUIA I 41 1) PTOA & IR IRTERE, K30
BEIE AR, 23 BERAISCTBIAREE S PRPIAYT, 18 BRI HE AKX S EWIBIR (hyaluronate acid, HA) VY7, HAMZHH
TFARM . BRI A AR, [SER] WAT RSN, A, JIHSKE., UHEE5SR. FRIRFIKMARIER. R
AR 22 RG24 X (P>0.05). PR4LEBE IR 12 S UL LR, W4 EmiG s a2 F g HFE (P>0.05), bl
AFEIHERS , PIZH VAS 743, AOFAS W4 ik (P<0.05), BRT(H-EAJE ROM JCi.E2EM (P>0.05). ARJ5 121 H PRP 411
VAS 343 [(1.3£0.6) vs (2.7+1.1), P<0.05] Fl AOFAS 343 [(80.9£6.5) vs (71.0+5.6), P<0.05] #4240 T HA 41, K365, B a4
%, PIZE#H Hs—CRP, IL-6, TNF-oa ¥REW/D (P<0.05), ARJ5 121 PRP 4% Hs—CRP [(3.120.3) mg/L vs (6.720.1) mg/L, P<
0.05]. IL~6 [(3.0+0.3) ng/L vs (4.0+0.3) ng/L, P<0.05] Fl TNF-a [(4.2+0.6) ng/L vs (5.2+0.6) ng/L, P<0.05] ¥ BFLT HA 4. 4407
I SARFAHEL, AR5 6. 12 A WA EH TT. mLDTA TBHEAE (P>0.05). ARJ5 12 4 PRP 4 K-L 4 HHHA Fi i 2 0%
(P<0.05), HA 416 A4k (P>0.05), ARJF 12 4~H PRP 4R K-L 433 [I/II/111a/I1Ib/1V, (0/16/6/1/0) vs (0/7/7/4/0), P<0.05] .3
F HA 4. [£i8] KT BE B UEITICS PRP JAYTER PTOA W] B kG ralcR, etk .
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Arthroscopic debridement combined with platelet—rich plasma for post—traumatic osteoarthritis of the ankle / HUANG
Zhen?, DENG Lu’, ZOU Li*, SHU Shu®, ZENG Jia®, PENG Yu—yan®, YANG Cheng—lin’, XIANG Cheng—hao'. 1. Hubei Provincial Key Labo-
ratory of Occurrence and Intervention of Rheumatic Diseases, Hubet Minzu University, Enshi 445000, China; 2. Department of Orthopaedics,
Affiliated Hospital of Hubei Minzu University, Enshi 445000, China; 3. Clinical Center of Public Health, Fudan University, Shanghai
200093, China

Abstract: [Objective| To investigate the clinical efficacy and safety of arthroscopic debridement and microfracture combined with
platelet-rich plasma (PRP) for post—traumatic osteoarthritis (PTOA) of the ankle. [Methods] A retrospective study was done on 41 patients
who received surgical treatment for PTOA from February 2019 to February 2021. According to doctor—patient communication, 23 patients re-
ceived PRP injection intraarticularly following the arthroscopic procedure, while the remaining 18 patients had hyaluronic acid (HA) inject-
ed intraarticularly after surgery. The document regarding perioperative period, follow—up and auxiliary examination were compared between
the two groups. [Results] There were no significant differences in operation time, intraoperative blood loss, total incision length, incision
healing grade, deep venous thrombosis of lower limbs and hospital stay between the two groups (P>0.05). All patients in both groups were fol-
lowed up for more than 12 months, without a significant difference in the time to resume full weight—bearing activity between the two groups
(P>0.05). The VAS and AOFAS scores improved significantly (P<0.05), while the ankle dorsal-plantar flexion range of motion (ROM) re-
mained unchanged over time in both groups (P>0.05). At 12 months after surgery, the PRP group proved significantly superior to the HA
group in terms of VAS score [(1.3+0.6) vs (2.7x1.1), P<0.05] and AOFAS score [(80.9+6.5) vs (71.0+5.6), P<0.05]. Regarding laboratory test-
ing, the Hs—CRP, IL-6 and TNF-a significantly decreased in both groups over time (P<0.05). The PRP group was significantly better than
the HA group in terms of Hs—CRP [(3.1£0.3) mg/L vs (6.7% 0.1) mg/L, P<0.05], [L-6 [(3.0£0.3) ng/L vs (4.0+0.3) ng/L,, P<0.05] and TNF-a
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[(4.2+0.6) ng/L vs (5.2+0.6) ng/L,, P<0.05] 12 months postoperatively. Radiographically, there were no significant changes in TT and mLDTA

in both groups 6 and 12 months postoperatively compared with those preoperatively (P>0.05). However, the Kellgren—Lawrence (K-L) classi-

fication for osteoarthritis in the PRP group significantly improved 12 months after surgery (P<0.05), which in the HA group remained not sig-

nificantly changed (P>0.05). At 12 months after surgery, the PRP group proved significantly superior to the HA group in K-L stage [I/11/111a/
IIb/TV, (0/16/6/1/0) vs (0/7/7/4/0), P<0.05]. [Conclusion]| Arthroscopic debridement and microfracture combined with PRP does signifi-

cantly improve the clinical efficacy for post—traumatic osteoarthritis of the ankle with high safety.

Key words: ankle, osteoarthritis, arthroscopic debridement and microfracture, platelet—rich plasma, hyaluronic acid, intraarticular in-

jection

B IR R AR AR EE BN BB Z
—, EEHOCTHCEIRAE | BRI SRR
KA, BRI m ik 90% 1 & RA BT |2
BIaE SRR " TRt A BROCTTHL A0 L A
di A2 RGO 5 B 6T % (post—traumatic osteo-
arthritis, PTOA) FARBHE M 70%~85% . th Tis3h
PO T4 ARE, FTLABRSCHS PTOA 18
WRMAERE N . A THOCT REUEICT R, BT
PTOA [BH A2 W E4E42 14 %7, Jf H PR ik
JEFENAARI . BROETT PTOA MEARRIT ) 5 HRTis %
AR JRITRYE S H BT BRI A IR OGS
PFRIE . PREESCTTIIRE, (RIS s R DG T IR AR
SHERPR . BRI b A BRTT I SRR
K PTOA BF AT R BE TR

AR, AR BRSO B O R AR IRt TR
AL, BB % (knee osteoarthritis, KOA)
TRYT SR, PRP AE S PR B 2% 45 el A HAR SR
PERRIT TRz — ", XTI e 5 s IR A AR
BARE) KOA B, WU T B RZCR ™, H
Sz TR KOA fGY7 . SR, ARA B
FEAR A PRP OG5 i N U SR T BROCTT PTOA HYAK
Bo ABFFT R S3HT 2019 4F 2 H— 2021 4F 2 Ak
IR 41 6] PTOA B RYIRIRTERL, AL N 1T
5 PRP RS Q0 R 0H FEXTBR G PTOA A YT A%
IS N i M (Y SEYIE Stines /s 2

| ARSI

1.1 A SHEBR R

ARRE: (1) BRCTAM s, BORSHARYT 341
AJesk; (2) WAIBRSCT A0S OA R (3) P
DLESCie B, HA R EMBEEGE T ; (4) X &R
K-L 434 TI~11 2L .

HEBRARIE: (1) BIFERIBHEITT R . R,
PRI . I . B MG . B (2) BEfE

e HUEE . SRpemiflsl; (3) X & K-L rdk
IE UL s T RLLT, S IFmE s ; (4) R
HRUEIRTT, JTOEHIB T RCE ;s (5) BORIA 2
SR RN (6) IRYridRerh kA BAb Rt
[DENiASEREYIE
1.2 — BBk

[l JB 1 43 BT 2019 4F 2 —2021 4F 2 7 iR If
HA e RBEDTFORTY 41 FIERICT PTOA B Il K
BERE AR B R AR, 23 1R I BROCTT B HK
A I/ M il 2 (platelet—rich plasma, PRP) Jf J7
(PRP 4), 18 iR FHERSC T Bl A& W AR (hy-
aluronate acid, HA) J8J7 (HA #H). W B EH —%
BURRUWLER 1o MALTER] . AFRE . BMIL A DLk
Pt s i) 22 S ¥ e ge it L (P>0.05) o ABES
ZEEBAC B B2t B R ETE A E TR
) 45

F1 FABERTT—RILILE

Ei=tan PRP #H (n=23) HA 4] (n=18) P1H
AERE (%, & ) 40.1213.1 4132133 0.773
PR (1, Hi) 15/8 11/7 0.786
BMI (kg/m’?, X +s5) 26.5+2.7 25.123.0 0.122
e (H, ) 7.7£2.6 8.4+2.3 0.405
s (1, 2ei47) 8/15 711 0.786

1.3 FARFK

FTA T B AR f e RSB B A fif P AR AL B
RAT o BEBUDEML, i T 2 45°8 T4
e, BRARES Fak Ay, SURCE I D, fR
BEARE, EHOCT BRI . AMIARE, ARardricaish
A B T4 = WUBR OKSEAMI - R A B A3
FRERTNUER KM ARicAb I e, B e
O3S O A, R OCT JEIT I A A B ER UK 20~30
ml, SRR MMy B8 e e
CESIR, AR B . SC B R Rl ey
JEE N BEAE TR . SRR, SRR AN [ R B 4
i (F 1b) o VEBRRGAE IR, REF5 493 1) 561 3R T A
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)i gl SRR T G TR O = e L S L
¥, BERBAARE TR (B 1e), REaIERC
WS . TSR, ZOREE 1 Nk
B T LB

PRP 4. SR (o MR & ), 18
M= B0 k15 29 5 ml PRP ¥43k4% PRP (] 1d,
le)o TRTHBEFEMARE, ¥ PRP EABKT (K
1)

HA 2H: K 5 ml ASERSTR BA7E T Bals B S T
A . M TARIG 2. 4 ARG 04
14 PHIERR

LSRR T ARBIOR, RAIR RS
WSt . PR AITT 53 (visual analogue scale,
VAS) . EEBEREEIMI2: (American Orthopae—
dic Foot and Ankle Society, AOFAS) Bf } Ji /& PF-43 M

K1 @&, B, 452, ARSI R, ABRKWIEE

PRI R WG 3% (range of motion, ROM) PFHY
I KSR . A LTS CRP . IL-6 Fl TNF-a 97251k
frvsds, MERTIEE WA (talar i, TT) LI
AN AZ & G v LA (mechanical lateral distal tibial
angle, mLDTA), *H Kellgren—Lawrence (K-1L) B
R R ATV B BT RGO
L5 Geileonk

K IBM SPSS 28.0 H X B4 #E A7 G2 it 5 o
Bro BELVEZ RN s 28, R EIESSA
IF, PHEHTR] AR HIBSTAEAS ¢ K3, 2H PN IS ] A5 1]
FEBCR IR R 2R 07 2200 W5 BORANAT & RS0
K I RRFIR S0 o THECTERER A o K 30 B IE &7 A
5 FER A L3R Mann—whitney U 5 5%; ,
A ANTR] S [8] 5 B9 FLER (8 Friedman K% . P<0.05
R EEFAFEGE R L

HREM, FTRATEE T A BRI BB B A R+ R

Pr+PRP AT ENTESS o 1a: ARHI MRIJARB A 77, BROCH B PRG-I 1h: AR F WAHCE#5 . 1
Ji, MBI Lo BE FRUEYT; 1d, le: 2000 B A RERIK AT 1 YRR 2 KBS0y s 1 BE T I BUR G i #4780 PRP T
ABIBRCE; 1g: RJa 6 DHRBEE L MRIJOIROL TR KT TRMER ;s 1h: KI5 12 D HIRBEE A MR JRAE 7R K15

T ER, AR .

2 # R

2.1 FIFARWITR

PR E IR E R TA, AR Jotss | e
DA BT AAE . L ARIIORIILZR 2, PHALEAS
FARBE . Kb, VIO BKE, YH@ess
P, FRORFRIKIATE AL . A BERs a9 22 S 40881
R (P>0.05), HA AARJE AL 1 BIAIA K, 2
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RS AU YK IR, PRAHIR KA AT AAE

X2 WAREBRFAREAERILE
o PRP 41 HA 41
ce (n=23) (n=18) i

27.8+5.2

FARKF (min, 7 +5) 28.1+44  0.853

AR ML (ml, 7 +5) 13.9+3.7 14.144.0 0.843
YIM KR (em, 7 +s) 0.7+0.1 0.8+0.2 0.081
YInas (i, H/2.0m) 23/0/0 18/0/0 ns
BRI [ (%)] 0(0) 0(0) ns
fEBERTE] (d, 7 +s) 7.3+1.5 8.1x1.4 0.085
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2.2 FHUHS B RARE 6 A AL LR abri 22 e geitv i X

PIZH R I3K 12 A A LA ERfT . PRt 145 51 (P>0.05), HAJS 12 1~ H PRP 414 VAS PF-43F1 AO-
L3 3, WARKE e E G022 R Tg i FAS PEAM 4 8 0T HA 41 (P<0.05), WL -
B (P>0.05). BERRIHER, WZHRY VAS PF5r1 5 B R ROM 1) 22 55 Jege it 2@ i L (P>0.05) . BVt
F W (P<0.05), T AOFAS PF/43 B3 (P< b, AR FE IO INE s E O A RE &,
0.05), HEIFMH-FAJE ROM i &2k (P>0.05), A T FARBIEE .

®3 FMABRERHER (r+) SHEK

EiE 7 R[] 5 PRP 4] (n=23) HA 4 (n=18) P{H
SE A TG BT (d) 45.1+4.2 43.9+4.1 0.875
BRAE - JE ROM (°) TR HT 62.7+4.6 61.9+5.5 0.632
ARJF 6 1H 63.9+7.3 63.4+8.4 0.832
ARG 124A 64.8+4.3 63.3+5.1 0.311
P{E 0.400 0.754
VAS W43 (43) TRITH 7.6+1.0 7.0+1.5 0.143
AJg 6 A 1.6+0.4 1.8+1.2 0.390
R 124A 1.3+0.6 2.7+1.1 <0.001
P{E <0.001 <0.001
AOFAS ¥4y (43) MEs il 423+4.7 428452 0.770
Rig 6 4H 81.35.6 80.6+4.3 0.684
ARG 124A 80.9+6.5 71.045.6 <0.001
P{H <0.001 <0.001
23 KEEER ARHTEASG 6 4~ A P LR iEhRi2E S i

LR E RIS R LR 4. BERTIEHERS , PRALILE B (P>0.05) . ARJ5 12 4~ H PRP 4117 hs—CRP,
Hs—CRP. IL-6 Fll TNF-a 7K -390 4K (P<0.05). IL-6 Fl TNF-a 7K1 B ETF HA 41 (P<0.05).

F4 MABEREER (rs) SHE

E{=ta) I T £ PRP 4 (n=23) HA 41 (n=18) PAH
Hs-CRR (mg/L) JRITHT 9.8+1.4 10.0+1.1 0.623
RJF 64~ A 4.6+0.5 5.1+1.1 0.055
AKJg 124°H 3.1x0.3 6.7+0.1 <0.001
P {H <0.001 <0.001
IL~6 (ng/L) s agill 6.70.3 6.3+1.0 0.623
ARJ5 6 A 2.720.6 3.00.5 0.055
NERVEN:| 3.020.3 4.0+0.3 <0.001
P1H <0.001 <0.001
TNF-a (ng/L) TRSTHT 8.9+0.5 9.542.0 0.217
R 6 4~H 5.9+0.6 5.5+0.6 0.059
R 121MA 4.2+0.6 5.2+0.6 <0.001
P1A <0.001 <0.001
2.4 B ARJG 6 A~ HFYL TT. mLDTA K K-L 4312 5350

PRI 25 R LR 5, SARATHEL, K5 Guit2EE X (P>0.05); RJF 1240, PRP 4119 K-L
6. 124 HWi4l#E#& TT. mLDTA JCHH W48k (P> SR T HA 41 (P<0.05), Pi41E] TT. mLDTA
0.05); ARJF 12 H PRP 4 K-L Zr 4 A i k& 2k M2 R ITg 2= L (P>0.05).
# (P<0.05), HA B A4k (P>0.05). AKHi.
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x5 MHBEXRIHERSER
TR s 1] 5 PRP 41 (n=23) HA 20 (n=18) P
TT (°, X +s) MVl 1.7+0.4 1.8+0.4 0.444
RJ5 6 MH 1.8+0.3 1.7+0.3 0.650
RJg 12A 1.8+0.3 1.7+0.5 0.845
PAH 0.907 0.742
mLDTA (°, X ) ey agili} 88.7+1.9 88.3+1.8 0.520
RJg 6 H 87.6+1.9 88.2+2.4 0.365
Y NERVEN] 87.6+1.7 87.6x1.2 0.923
PAE 0.058 0.501
K-L 344 (9, VI/TTa/ITTH/IV) VRYTHT 0/10/8/5/0 0/8/7/3/0 0.439
AR5 6 1A 0/11/9/3/0 0/8/6/4/0 0.648
Rg 1240A 0/16/6/1/0 0/7/7/4/0 0.033
P{H 0.037 0.869
" Hs—CRP TE AN EATER, FESYH
33 i R RAERL . PIRIEA . iAo bS5 2 A

AW A BPECT R, RIS BT
R, AEIA SRR 12%, HIRES LT %
HOIE 10 400 . RN, 4k & TR R 6T R H
i AL e 0 R RS TR], BRSETS  90% LA |,
TR 2%~10% > o ARl FERG
T R A T RE R MR OCTT PTOA, A 43 n] LA
AR RO R A5t (DR . LR
FVEEE ), BROCT TR 4L 40045 A P It S B B OGS
S S AR 2 S B OCT R AT T4 AT
HRATHE EA . BERBAETHNRA, X
PTOA 1A

5 FERREAE AR R AT T R, B
5 PTOA RNHRAEERAL, dFRTT, it i) TH
BEE TR RN, R 22 P B 22 1 O PRI
B0, AR WIBIC T PTOA, X238 M:
i) FE IRz — " H5HAMC AR, BRCT
PTOA WHFEARD . JEAFA, S T BROCT I HEAR
A PRP OGS I8 P S TR Y7 BROCTT PR el B
AR RN, B RAFRROR T At
FEWRIBITIE 6. 12451, P4l AOFAS BR-J5 21T
Y YIESAITRT B (P<0.05), {HiAYFE 6 A
P L 2 T84 L (P>0.05). iR¥7 12 N H
JG, PRP 4 BT HA 4 (P<0.05). PEHABEICTHY
BRERAT T B A PRP 13 vl HEBROCY JR  Ag
RE, HITREFA

ARWFFER, RERFLEZRN R R R G E
BA/ER, DL Hs—CRP. IL-6 Fl TNF-« 4945 FH 5 W
2128

PR ERE . TNF-o J2 AR EZE A R IH 7, 2%
AROE R P -E VR A, S50 REENE
SRR IRAT AR, HRIR A5 A IS A I I R R DG
P TL-6 5 i Bk EEA i Az Th2 4R r=4:, J2
UM 2R R B ZE R 01, PR HE JAE S g 1 &
AL INESAE RO RS . P, Al hs—CRP. 1L-
6 Fll TNF-a 7K~ 09284647 B TIPA BROCTT PTOA 1Y
RITRCR 0 2 ARG R Y RIGITE 6 A~ H Pidl
1.7 Hs—CRP. IL-6 Fl TNF-o /K EEI 7T B 35
FEE (P<0.05), (HMZTEIR L2 7 g it22 2 X
(P>0.05). AKJ5 12 4-H PRP 41 FiR$E4s . Z LT
HA 24 (P<0.05). AIHE/ZEHI T PRP AJ Z3 i K AR
PEABAE PR, A B TR 1 Hs-CRP. IL-6 F
TNF-« B9 R IA, B 1 2 38 B OG5 /9 ¢ 5 01 0 72
B Xu 5§ 2 —TATRE SR, PRP AT E R
RAARR OGS 9 SR IV h 4 0E PR i 2R3k

B T RO T B AR RO AL 3, PT S
PR RE R ATCE T RE R H Y . (HBES B E R
ARG TIRE S B WG , i 1E 2 ik
J e AT I G 4 2 O R A i R T
TR AP IR 2 5 IR B R B S IR YT
BORB YA P, PRPAE W PR BR2H BB R 2
—, WA ZFAERKRE T, XA P B AR
YIS s . IR T ROVE R, DT R
KATHIRE . MRS R BRI SCTT 58 T EROC T I AR &
PRP #1TIRYT, o0 RIEMFNAYT Ir N e, 4
FEAR AT RO . AR TR HA 44 1 FIAREAIH
Ji , GXPREIRYT IS U, AR R AR AT ARE U
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