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OATSEX& ADSCs. ACIfEEREXT
KEREERBRIGHIRDR 5T

o EAE, XA, ik, TR
(hETEEEMBELERTHRE <5 =4/, 4 #E 056002)

HE . BR W RRBEELARE SRR SRS (OATS) Bb AR T4t (ADSCs). B4 fe
B (ACD BEMX T XK \EARAER A MR, FiE =RESH 201951 A—2023 56 A HLE 712 R
4 A B B R HRIR I KOG 09 & 7 KBRS B AR & 10040), 30897 7 ik 5 A xT B4a. (484)), WLAR4E
(5241), *FPRLLRIR RAAE LIRS OATS 7 ikid 77 ; LB Al E RIRACIHADSCs 3 ASRBEH , FiF
155, SCHAREGER T ERRE, BAT R, AEREFRRREARN, R ERhabBaRE1. 3. 64
A#BRETALEMITS (VAS), BFHXT LKA R & ZWMERREER (IKDC) Fo Lysholm X ¥ % 5%
* (Lysholm) WEorki, #% . OFREREEVAS, IKDC F= Lysholm #F 4 FL 4%, ERFHRLITFEL (P<
0.05); @535 5T AVAS, IKDC A2 Lysholm 3R bk, ZFA %3 ESL (P<0.05), EHRMVASTFEIK
&, IKDC %= Lysholm #F %545 % ; @A VAS, IKDC Fo Lysholm #F 5 B AL A # ik, £ F A%t FEL (P<
0.05), EIHMETBUARTARE 6. R2ARGAEERZTHAETER (SF-36) Fobbix, 2% ORRF L
SE-36 iR, ZF A% FEL (P<0.05); QEKME 3 BUSF-363F0 ik, ZFA%ITFEL (P<
0.05), FILASF-367F045; QFUSF-367F5 TAMKIE, ZFA%ITFEL (P<0.05), FHARRERR
SR AERERE, ZFARGHFEL (P>0.05), 418 NanoF+OATSIEA ACIH+HADSCs 21 % 3 K @4r - E 4k
B AR B ARSI, MR AT R, REBZAFRE, LRAMEIT.

K - XY BB ; REAR BRETRE LIRS  REmIE ; ARIEN T

FESES . R658.3 SCHRARIRED . A

Effectiveness of OATS combined with ADSCs and ACI in repairing
large full-thickness cartilage defects of the knee*

Feng Zhi-wei, Liu Dian-kui, Li Peng-tao, Ding Xu-bo
(Joint Department III, Handan Branch, Fengfeng General Hospital, North China Medical and Health
Group, Handan, Hebei 056002, China)

Abstract: Objective To investigate the effectiveness of the nanostructured microdrilling and osteochondral
autograft transfer system (OATS) procedure combined with autologous adipose-derived stem cells (ADSCs) and
autologous chondrocyte implantation (ACI) in repairing large full-thickness cartilage defects of the knee. Methods
We retrospectively analyzed 100 patients with large full-thickness cartilage defects of the knee admitted to our
hospital from January 2019 to June 2023, and divided them into the control group (48 cases) and the observation
group (52 cases) according to the treatment method. The control group was treated with nanostructured microdrilling
and the OATS procedure, while the observation group was additionally treated with ACI and ADSCs to promote the

repairing. All patients were followed up for 1 year, and the knee pain severity, knee joint function, quality of life, and

W B . 2025-05-21
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adverse events were compared between the two groups. Results The Visual Analogue Scale (VAS), International
Knee Documentation Committee (IKDC) and Lysholm Knee Scoring Scale scores at rest in the observation group
and the control group were compared at 1 month, 3 months and 6 months after operation, which exhibited that they
were different across the time points (P < 0.05) and between the groups (P < 0.05), with lower VAS scores and
higher IKDC and Lysholm Knee Scoring Scale scores in the observation group. The change trends of these scores
were different between the two groups (P < 0.05). Comparison of 36-Item Short Form Health Survey (SF-36) scores
in the observation group and the control group before and 3 and 6 months after operation showed that they were
different across the time points (P < 0.05) and between the groups (P < 0.05), with higher SF-36 scores in the
observation group. The change trend of the SF-36 scores was also different between the two groups (P < 0.05). There
was no significant difference in the overall incidence of adverse reactions between the observation group and the
control group (P > 0.05). Conclusion The nanostructured microdrilling and OATS combined with ACI and ADSCs

for repairing large full-thickness cartilage defects of the knee can reduce postoperative pain, accelerate the recovery

of knee function, and improve patients' quality of life with a high safety profile.

Keywords:
autologous adipose-derived stem cell

I B 40 2 e TR R WL B AN R 2 —
FE s E . AQMIMESE, BETHH
KK . SrEm . 1z sh 2 BRAFAEART . G
TR AR R BRE T, WA K EREH.
i 571 R T AR 2 = R AU T RO R B R L
I R 2 &k BCF ARG 97 O5 % o FOIR B g AL
(nanostructured microdrilling, NanoF) #% AR & —FPig
I7 R HOR U B BB BOR T i AT LR
PP A A PR T A R A DX, LA
R, HABRMERME . IERSEH, Ex)
TRERPCEB, HIFBERARY . AR EHE
L 3E 7 B ML (osteochondral autograft transfer system,
OATS) J&—Ff T8 B 505 Jol S i) TR EOR
S 417 108 5 DA AR B O R AV B0 AR B ) R AT
Fotl 2 B0 Bl 19 X BE AT B 2 o AHECT NanoF,
Ty 3% v % A RE % Ak PO TR AY R B, (ELAT
RE Y BUBE DB 0 A ) i A IR g AR K
B 40 M % # (autologous chondrocyte implantation,
ACI) J2:Fig DR 55 A P BT i o 1) 2 AL, 72
Uoie S S i D R 2 i Rk e 7 K VIR AU R 3 N
AR PR S R R S5 A S T RECT . A AR 1D T 4
& (autologous adipose—derived stem cells, ADSCs) #%
FLR— R X6 MG 7 ik, s i BUR 2 A 5
g R AN =B 3 =0 R N AN B S VAR
SR 07 T 4 A 2D B, Ik B R BB S Y
H By,

i O R T AR )= R AR T T, SR
BRI T Bl IRIG S BOR A . R, A0F

knee joint; cartilage injury; large; osteochondral autograft transfer system; chondrocyte;

FRWMEZEARK G WERERIT TSR, il RIG)T
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[l Joi 4 43 #1 2019 47 1 H —2023 4% 6 H 4L = J7
e e A AT s e 5 B e IS 8 e DX Wi v 9 e O T R T
U R 8CE Z W 100 9] . 38 3 TR AL AR B B
PLECF R 4% 1 1 L Bf B 4 B 2 X5 B4
(NanoF+OATSIRYT) SWEE4 (B ACI+ADSCs i
57 ) o WLEA 5249, Horp Bk 32 45, Lok 20 Al
IEI 20 ~59 %, FH) (3794+625) % . XFHE4
4815, Hrr V305, ZtE18l; 4EilR22~57 %,
P (3825+631) % . AHFEABEREEFACIZ
B2t (No: 2023B10).

1.2 WANSHERFRAE

121 e OB MR
B QMO T XA 2B, B
Bla~6 em’s QW4 HE KK EFEBEZHDS
(International Cartilage Repair Society, ICRS) il 1T H#Y
SrRBRUES I . VS @DIEIRFERTEEE ; AR
JEHEVI=14E ;. @FNEIF A IR A T .

122 HmArk OF IR EEI; OfF
AR R BXWEXTR; @/ IFM
R B A 450 0 B B i s @& I ™ 1 E AR 2
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1.3 7%
131 F A% XY R B NanoF+OATS V677 -
(D BA Hff e 53 07 B 5 90 L. R FH ik TR TS s BEL i IR

o HCMEME, USSR SN . I A T
A, BT BEEAT IR A, W E Bl B AL

WE BS54 (ICRS) o i HI 6 VI8 B & T g 1l
WAL Y . WA EAZ . g
PRI . 2R A MR B AT A R AE
AT AR, ARG EE S TG
B Al A AR R R FC A O Y B 30 © AT
P ) A58 5 ) B AL 2 E A R G A Sk 1
P22 B LA S m#ﬂ?%%m%@%%ﬁ
Pl %, B WECE T IR A3 M
ﬂ%&%@ﬂ%%%@%%ﬂ%ﬁﬁﬁﬁﬁgo
ARATHEEF MRI = 4 @ e g S (mf, 3%
FE), 454 3D FT EAR AL Bl 2 3 I3 R R 25 <
0.5 mm R AH P ALA% , Jf &F COR R 4L b £ 48
FE A K E (BBRE+1 mm) ;3 Rk
M2 ERLHE A, DU R UT 45 o M B i)
EHREBEREES (ES~8N), SiaHotie
I (I8 218 <0.3 mm) BHIAFEE; ol
O TR S M G ) 45 S A o ) R B D 25 (5 °)
JE H AR SRS WS- TS LR 1 (20 ~ 40 mmHg)
T CT A PEAE B AL A B J) 70 A (1§ {i <15 MPa) ,
47 N AR B Al R RE 4 ORG HERG S R A ) 1 5
FVCHL . @NanoF B A - i FAE ] 9 4l Sk 7 gt X
WATZ AL, FLIREZEHE T2 9 mm, mwm
AR, R 3850 3 s i X 3. BOATS F AR -
ol 453 T AR TR T B RO R ) AR %ﬁmobm
W R R S A AR B DX ik B
B X (B BB X ) D A R ARG
BUB BB R, B ATREE 15 ~ 17 mm, e BRI 4105
B e WO A%, BUBBECE . o BA: AR
Mg B AT, WO bR S B A 8 38 BT A%
REOE LA T BN . X T B A >4 em?® 19 [RE Sl X
B, MTHCE RS2 em B FRPCR I, B R
B T ALY 110% ~ 120% B8, VAR R A8 )G 7 o
TUAT R BB AR B 4.5 mm BREE T R
X AN P ) BEE A R s 2
Sk 22 FLAE BBURE U 18] B =5 mm, 36 453405 F B ﬁﬁ
HAES2 em P RIE B, RHSBIIHE (2~3

BB R B« WOEY 5K (B IX I AR B K 2 R
77 80 ~ 100 mmHg, ¥ KK 20% ~ 30%) K% H
BB (TAEKE 15 em) DhFREEE, @il
A BRI (K 7.5 em, FEAHA 8 mm &
WO —IREHERAE A, FHBhEE (R MU A B
KBS em) FHT G B Wa 0 S Al By, O
B >4 em DLk 90 . BT R I8 K T
T A (BEEKE) RFRE N
K, FmE TR R, B
3 T LR UE A T O AT, e £ S IR B R RS
R 5 e XS DE L, e s, HAEE
MU . B, DR T B s R R 1
L, RWEEM NSRRI, 500,

FE N B4 ey -, 5% 41 SR B ACI+ADSCs R
J7 cDACTHEAR : a FOHAIZURAE . WwPFHBCIER
AR IO X, F B8 A% B R 4R 200 ~ 300 mg 4>
R, AN R AN SR = 3R . b A Al
Figit: TEEmE DB Ity g g, v
JiE 5 % 1 x 107 cells/mL, 4% 50 wL/em® /5] i 5 4=
YIMBIERE Y . c. MR : HRFRE2~
3f, HEATEE 2R TR . AT IEREER 5 BRI, AR EEAK
B AT DI, BN R E Y R A B el R R TE R
PSR N = R N | L 7 TR N S 7 B SIS
Fro0 ca . #MIEFIME R CE¥RHI% M
W2 1.2 mL) AL ARECHE DI R e R
() B DXk o (] 6-0 PTG £k 48 5, PR FRENIE
295 mm, FFZ AR 4E G B O AL R, Al
BHEYEGHREE, 500, QADSCsHA : a fig
WIHUREE . RET1 M, BFETHAEA, Mg
JBE i DX sl A i 197 = w wR AL Al BOIR T 221 30 g, 3£
S5 % il %5 ADSCs o b RN T 40 i 53 85 . 1 FH it £
s AifbIE T4 o TAIMESS: 48 NanoF +
OATS J& , 78G9 B8 BT A 1 B AME 28 £ A 1Dy
TAML LA TS 9 7 g I B A X 8 ?&%F%h
7 d. 14 d473.0T MRI T2 mapping /514938, @1t 7k
O3 TR BCE A TEAL T 4 2R AR DX
132 AR ffAMME I EEHL. 24
JE VT E YR e AT 1 B OGN BR AT IE A% 09 il Bl
T, BB B A E AL, 3AETRRRCH, 15
FREEARM RGO TGS . 26 4 J g2 s
120 °0 T ARG 6 JE B4 i B R A S 4
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B S 4 A TR C AR AR B R s, TR
309% W Gfar A Z B s L, FARJE S 64
FHipie S REAE, ENE MBS EA &
1 30% T ih, B E R Ry e, it
BN W= EAKE x30% +2 kg, &5 12 a1
TP SRR T IEH A SATE

1.4 WZIEFR

L4t ARG LR WA R EER . R W
LB B R ICRS 24k . RETILE
L BF 43 (visual analogue scale, VAS) . R Hij
Lysholm 153 1 i 15 B .

142 FEmARA ERWHBEAREL 3. 64
HHBIVASTESy, B30~ 104), 8 E £rEHE
143 BXT ok CFERAHBEEARE3 6. 124
JI T bR T OG5 SOk & B o 3 OB IR U Al 3R
(International Knee Documentation Committee, IKDC)
F1 Lysholm J& 5¢ 75 3 4 & %% (Lysholm knee scoring
scale, Lysholm) PE4r o IKDC i 43 100 53, P54k
Fn OGBS A5 B4 . Lysholm 373 0 ~

10073, 15 73180 8 278 1 515 D REWR 52 i

144 FRERE G BERCT MK, B
KATIE B RAE . RO A . B MR AEA R
N A A

145 AFHhE RHAWEREHARR (36-

item short form health survey, SF-36) P-4/ H 2 A& 16 i
It T2 100 73, 455388 28 7m AE 1 ot i B
1.5 HITEHE

B 43 B R A SPSS 22.0 G i o T BT R
DAIEC = bR 2E (x£s) Fom, R K0l E
SR BT T 22500 5 THECRORE DU A L ER
(%) Fon, WEHX K. P<0.052%5%A450t

2 #R

21 MWAIRKERLEER
WS ZH 55 xF BB 2 PR A R . ARG L R L i
YT AR . B R A A . ICRS 23 2% . AR i VAS T

53 ARTT Lysholm P53 A1 BAG B LR, 28 %P/ 1 K
5, ZRHIsilrE L (P>0.05), k1.

F1 WAIRKERLEE

15 n BB RS, Tes) RN, Fae) OBVt S )

Tts) B FaTE ki)
WELLH 52 32/20 37.94 £ 6.25 3.50 £ 0.60 5.35+0.56 25(48.08) 20(38.46) 7(13.46)
X HAZH 48 30/18 38.25 £ 6.31 3.47 £0.58 5.29 +0.51 24(50.00) 19(39.58) 5(10.42)
xz/ XS 0.010 0.247 0.254 0.559 0.220
P{E 0.921 0.806 0.800 0.578 0.896
s ICRS 434 151(%) AHIVASTES Al Lysholm ¥4 SBIE (%)

I 4% 3 (xxs) (xxs) 7 i

WEEH 22(42.31) 30(57.69) 6.28 +1.18 35.84+6.75 27(51.92) 25(48.08)
X REZH 27(56.25) 21(43.75) 6.18 +1.20 35.20 +6.54 29(60.42) 19(39.58)
Xz/ XS 1.942 0.420 0.481 0.731
P{E 0.164 0.675 0.632 0.393

22 MARE1.3.6 /) AEBEEENTK
SIS EAART L, 3. 6 MHAFERET
VAS P4y A, SRATE G MR BT 2200, 45
o ORI A S VASIEAY B, 29 AH 512
X (F=8261, P=0.000); 2344 5% A
VAS W43 tb 8, 2R A 41t E X (F=147510,
P=0.000), SCKAL VAS PFAr 80K, AH X BRI 450 R

B QWA VASTE e i, 29645
HE Y (F=1413, P=0.000), W2,

#2 MARF1.3.6NAKBREELE (4, xxs)
251 n Rg14+~H  AKE3HNH  RE64MH
WL 52 5.15+0.89 3.88 +0.67 2.28 +0.35
X REZH 48 5.57+1.02 433+0.71 2.65+0.52
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2.3 MAARE3.6.12 AKX TIEERN T
SH S ARG 1. 3. 64 H B IKDC H
Lysholm W43 [ #%, R F 52 W 5% 119 7 22 734,
g5 DA ] &5 IKDC A Lysholm ¥E43 A%, 2%
SIAE SR E X (F =20.493 124382, ¥ p=
0.000) ; @325 41 5 X} B4 IKDC F1 Lysholm $F 43 Fb

B, ZRHAESIFE L (F=120.326 f1151.761,
¥ P =0.000), 523 40 IKDC FI Lysholm ¥ 73 %% /& |
AR T Ty fig ol % R B AE s B PI4L IKDC Al
Lysholm PF/r A8 fLila # b 8%, 2R AH G EE X
(F=18.744 F121.453, ¥ P=0.000). W.#3.

®3 WARFI.6. 121 AMBEET AR (4, x£5)
13 IKDC 343 Lysholm 143
I n
RIGE34-H AJF64H ARJg1249H AJE34H ARJE64-H ARE1240H
WL 52 54.64 + 6.42 66.37 +7.84 79.29 +9.85 61.74+7.23 7325+8.26 80.44 +9.26
X R4 48 48.89 + 6.34 60.49 + 6.85 73.58 +9.27 55.32+7.55 62.93 + 8.31 72.59+9.31
2.4 WAARRBEREFTRENTL %4 WALRERIESSF-361FH LR (4, x25)
SEBG A 5 X R ARHT AR JE 6. 124 1Y SF- 150 o KA RE6AA RE124A
36 PEor He#e, RMEZ M i 22001, 45 WELL 52 4019559 63.86:8.65" 8535103572
o (DASRIEHA] 5 SF-36 PEAF e, 2254 Giit 2 XAl 48 39.87+4.96 5434x7.72V 7268 +10.8277

B (F=45232, P=0.000); @524 5%} M4
SF-36 PEor b8, ZSRA S L (F=217.451,
P=0.000), 5220 SF-36 PE/0 80w, AR AR I
BUF; QWA SF-36 PR B s L, 2R A5
PHEE Y (F=36.887, P=0.000). .34,

i QEARETHES, P <0.05; Q545 64~ H Ebde, P <0.05.

25 WHARKRMEEFERILE

WEEH 5 X A A B O Bk AR e, &
X RR, ZER gt E L (x’=3.028, P =
0.082). WLF5.

x5 MEAARRENEZEFRLEE 6(%)
ZH 5 n JRIETT i ik S SIRTEIVES RS AR AgE R I BEAR
U2 52 1(1.92) 1(1.92) 0(0.00) 0(0.00) 1(1.92) 3(5.77)
X AR 2 48 2(4.17) 3(6.25) 1(2.08) 1(2.08) 1(2.08) 8(16.67)
3 iTig TS, R I A 5T 7E I LRl SR B ACT+ADSCs 3%

KW — B s, RS+ R
B, FENMRAR P T BRI, R R
WRENES REESEER, TR RN Rk
Blife 1 BT W IE R DR . R E 4L 8UE T M
EHM, B B0 MR BERL , JCk O R A
AR AAME SR, HHEMBEER A,
gy, R AR R R, H A A B e
ik, PE—2BRRH T HE AL A & RE A e
FWR N, CYECE A Z B E B, T
B BE 2 AR AL BEB 4 . NanoF+OATS 347 I &7 K
T AR 42 J2 BB B A A ROCR, EAT R Ik B IR

AREACTRTT T %8, VIR B 47 A8 B 501
FEABRSE T, WALAR J5 5 R B 34 5 M %
T T RE Y B MK A s 5 X BRZA XS b, WL
AJE 1. 3. 6H VASTE AL, MEAHAARE3.
6. 12 J1 IKDC Fl Lysholm 74> ¥ 8 & . M4 T
NanoF+OATS VA ¥y, B4 ACI+ADSCs 1677 AE I 4%
BHARTEEIN, HEHE ARG DIRe k215 4.
FEARIEGE R, ADSCs $ AR (14 )3 F 5 25 28 ff T AR5 9%
OIS T OIRE IR A, X 5 05 T A0 M T R R
PERYIA O, Fe i 3R, ADSCs AI 38 2 71 i
R AT B miRNA A& 358, B0 o) I8 95 4% % 5% [ F -« B
(G538, BHIT N W 980 e ) 1% eAh, A
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520 11 LA, % OATSEGA ADSCs. ACIHBHE

TS R R A RO BB AR 0

WFFE &I, ADSCs 5 & /N i 5 B¢ s, ml 3 2ot
PTG PI3K/Akt 38 F& A2 1 500 A M3 58, ) B4 i 1
YR FE -1 15 T 1 RAE K T35, X—HLHl ] 68

FE AT 58 UL 5 20 0 B ] 97 280 v % 1 O B A R
WAG&**mE%ﬁ AR, KRR EA A UERCE

(IRE T, BEHE AL/ fb M I E éﬁﬂ-ﬂﬁw
@ﬂ%%Tﬁﬁﬁﬁﬁ AR S TRE, W

ﬁ%ﬁ%&m%%%%%w%moAmﬁ*%k%
IR RS B T8 2 B IE" 0, ok S 5%
SEH R, BT X IR AT M OGN R B 4 1 S AT AR
H, WMHACIEARKAEMEIITRBITEHREMN
Lysholm 1753 S & 52 2H 21 58 B 350 B — SR HUBRL B Hr R
TEIT I B L R ACIE AR B R 1B R
AV, REERCTTTIBE . SMITH 482 3 ZE
FEPHRE], W ACHIR YT B35 AR J5 1235 2l ¥ [ ek
H>5 0, UL ACHE ARAT AT e 38 f8 3 G 19 1 3y
Wl ARFFREERS FihiE 2. 55X
FHE, AR MR AR B W A iE . H—, R
FH NanoF 5 A ¥ 4b R 45t X, 38 4 e fL 3 A2 F
FEAH AN B ) iE R 58 SR b4y, Mo T R Al OATS
RAEERORA R =, AR PEHH ADSCs
SR A0 M AL B SRR R N TG IR, FIIH ADSCs 43
WK T (W TGF-B . IGF-1) 53 4% 15 40 iy
BEFE TG . 1 ADSCs £ AR MR F L IR T4 nT

gﬁfﬁlﬁﬂﬁfﬂ’m’éﬂﬂﬂﬁ WU sE, BeAA AUe ik
BB HABE S5EHAES . FREITAG 4878 SCHR A
j’aﬁ, Jig 105 1 200 1) 3 06 ) g oA A% I A4 I 1 AR

fERA, BHA—EMPRIEN; HaWwy ittt
A ZFALRF G, AR THOEE. HAX
k7R, ADSCs BB 38 o8 $IE ] [ W5 AH OC 4A FEAR T
BE H B mictoRNA-7-5p,  MTTT RE AR 1 50 75 400 it 1Y
HmE, DU B 2 G o™, iR s R WA
05 1 40 B vl i 2 AR R RS R B R, |
BA—EMPRIEH, U] ADSCs £ AR A H B hN
XA TRE K, i P AE — 5 BB L R A S e 9K
i, ABEIEEE RS Z M.

A, AR FARNE6. 124 A WL 4 SF-36
PEAr X A IR, U B 2 R S AR T A
L, ORI WA AR RS DI Re IR E AR 4F, g
M [ 2] H O AT, HRREBORE ﬁﬁﬁ
AT R . AR RN R R AR T

VLIAYRYT ik % 4. SR, &F ADSCs FITACT A
()1 01 22 G AT i idE — %ﬁMOMMﬁWﬁm%$
A, HAT K b, R g R s v R
JEAREE T, AT RS &R K E G I . T W A
FERW], ADSCs{RYTH R REEN IR, o
BEAAERET REANRSM, AREHEEI
K HEP

2% LR, NanoF+OATS Bt 4 ACI+ADSCs X i
IR R R A B CH BB B R A RO R R Y
PEIRAEAR , PR T BB &, e R A
Fia, HZeEsar.
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