5530 % 5 14 4] T EBIEAME Vol.30,No.14
202247 H Orthopedic Journal of China Jul.2022

- RIS -

"By R A ) W I T 2 X6 TR i S8 St e A e 52 g

FHZFE, EFE, HRA", & &K', K &K'
(1 IS SE-E ANRERE, AR 2551005 2. IR —ER RS —MBERE, 1LARBR 250014)

WE. [BH] TN E8EH4Y) (bone marrow concentrate, BMC) SHELE (gelatin sponge, GS) AR BEVERHIYIRTEE X
4 (anterior cruciate ligament, ACL) FHAIGRFCERE . [F3%] 2018 4F 1 H—2020 4F 1 A, 90 Fil40147 DU A AE 48 LIz A5 ACL
HEBHWAARDGE . KBNS R0 3 41, #4130 Bil. BMC-GS AERMHYIMbh ek GS, JFEA BMC; BMC
HAAERATD P EA BMC; XA s A . U= B TR . BV sk, (8RR ] =HEBHF TR0 P10
BB AR V) D @A SR E R G E X (P>0.05), Bl 12 4 A DAL, BRSHERS, =415 VAS, IKDI,
Lysholm PF43, DAKHTHEHAL . Lachman i858 FIIFS 0 08 (P<0.05). AJ5 6 H, VAS. TIKDC Fl Lysholm ¥¥43H
EHIH BMC-GS 41, BMC 41, XHHR4l, ZRHAGIFFE L (P<0.05), (FERFAARE 12400, =48 Fidfstrm 25
YRG5 X (P>0.05), 5056, FEA G EHERS, Eéﬂﬂ’u%iﬁmﬁé‘%ﬁ%ﬁﬁi@ﬁ%JJu (P<0.05), 1fi SNR {4
ETFE (P<0.05). RJ5 3. 64, BMC-GS 415 5 # M SNR EH4 BT BMC HAIXF IR (P<0.05). [45it] By
e B 44 5 WA R T 4R 2 A T Bt ACL SRR RSOR, I Y- i

KB AU AT EE, ARk, DIRIES, ams, mtHREUE
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Effect of tendon graft composed with bone marrow concentrate and gelatin sponge on anterior cruciate ligament reconstruc-
tion // WANG Wei—jun', YAN Xin—feng”, HAN Xiang—dong", LU Chun', ZHANG Cheng'. 1. The Seventh People’s Hospital of Zibo City, Zibo
255100, China; 2. The First Affiliated Hospital, Shandong First Medical University, Jinan 250014, China

Abstract: [Objective| To evaluate the clinical outcome of tendon graft composed with bone marrow concentrate (BMC) and gelatin
sponge (GS) in anterior cruciate ligament (ACL) reconstruction. [Methods] From January 2018 to January 2020, a total of 90 patients who
were undergoing single—band ACL reconstruction with quadrupled hamstring tendon graft were enrolled in this study, and were divided into
3 groups with 30 cases in each group by random number table method. In the BMC-GS group the two ends of the tendon graft was coated
with GS and injected by BMC, while in the BMC group the two ends of the graft were injected with BMC only, while conventional graft pre-
pare was conducted in the control group. The perioperative, follow—up and imaging data were compared among the three groups. [Results]
There were no significant differences in operative time, total incision length, intraoperative blood loss and incision healing grade among
three groups (P>0.05) . As time went during the follow—up lasted for more than 12 months, the VAS, IKDI and Lysholm scores, as well as
the anterior drawer test, Lachman test and pivot—shift test improved significantly in all the three groups (P<0.05) . At 6 months after sur-
gery, VAS, IKDC and Lysholm scores were significantly ranked from superior to inferior as follows: BMC~GS group > BMC group > the con-
trol group (P<0.05) , but which became not statistically significant among the three groups 12 months postoperatively (P>0.05) . As results
of MRI assessment, the signal intensity of intra—tunnel graft increased significantly (P<0.05) , whereas the signal to noise ratio (SNR) signifi-
cantly decreased in all the 3 group over time (P<0.05) . At 3 and 6 months postoperatively, the BMC—GS group proved significantly superior
to the BMC and control groups in terms of signal intensity and SNR (P<0.05) . [Conclusion| The tendon graft composed with bone marrow
concentrate and gelatin—sponge does improve the clinical outcomes of ACL reconstruction, which implies that it promoted graft tendon—
bone healing.
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A2 X447 (anterior cruciate ligament, ACL)
AR — SR U A A, U S
HZ A E 58 Z B G T 58 FR 5
A U ] R e A A ST, e U
THT A5 B R S HTFFE B— A

H APyl iz shBE 2 g H 4572, F
H 40 . & i/ B il 3% (platelet—rich plasma,
PRP) Al A=z 4 PR 545 A 49 o) 790 fe 1 i 1 B 3 PN #9 L
it~ 5 CAEIm IR FA Al , ok sz 2116 IR B
JOGTE o AR AT 210 S AL T RE e F TR B
REJT A AHA , 7T 3 S BG4 IR A T4 . H
(i1 = S 07 IV A £ ki AR % N 1 A S S | R
ijol (hematopoietic stem cells, HSCs) F1[8] 78 i+ 4 iy
(mesenchymal stem cells, MSCs) . 5 [8] 75 5% 1 41 iy
(bone marrow mesenchymal stem cells, BMSCs) T
AR B REEE S, BERS M s . B LA L
Rt AR AT, LRSI pE ST EUER] BMSCs Al fiE
#EACL FAE RS 7 BRAlN A
F0 5T 20 0 i RE VR AR ) AE ACL EE A P AR A
1R W NS B e < 2 VAT A N i e 1 R
T 9 KT 20 LA T ] 0 A R 3 WY R v
(gelatin sponge, GS) & — Ff & 4 . % M ) #
AR AR AR D T R, Ak R T 2
s, RN EE R RIS

FEFRDT GS 28 B R A 7o 5T 40 i i) B vk 4 1)
(bone marrow concentrate, BMC) YE N4 ¥#tBIAE ACL
AR UE U — B B T A S RS AR R P E T

1 BEBEFE

1.1 A SHEBR R

PARRE: (1) ALl ACL Wi (K 1a,
1b) 5 (2) JCMECT i 9 K BBl A . pf e 3145
(3) MK BRTFARAE .

HEBRARME: (1) ACL Wi 24 & o Ho A i 537 0
Wigd; (2) M REBMBHEX T REH; (3)
REFERE G FAR L (4) RNEEMHN 2 T AR B bl
o sk SR S
12—kt

2018 4F 1 H—20204F 1 A, 390 &4 L
ARIE, ARG . RIAMHLECE R D0 B BEbL
SN, BEAS 30 9, 4300k BMC-GS 41, BMC
HRE XS IR . —HRFEART—RFRLE 1, =
CHAEAENE . PRI MR, BMI. $45 2 TR ] iy 2%
SEGIE X (P>0.05). AAF5E C 3RS B B fe B

B2, i SCS R 20190501, AR FTAES4EE
B FEIFEETFARIGERZES.

Rl ZHBEART—BEHSILR

E 47D BMC-GS 41 (n=30) BMC #41 (n=30) XTHEEH (n=30) P i
RS (%, ) 26.83+5.19 25.67+5.25 28.27+4.88 0.149
PR (1, Fi#) 18/12 16/14 12/18 0.337
BMI (kg/m®, &) 22.18+3.00 22.78+2.76 21.78+2.54 0.376
T BFARNE (d, %) 8.10+3.12 7.93+3.11 8.31+2.97 0.363
s (g, 224 13/17 12/18 14/16 0.963

1.3 FARIk

2 BRI B I BB UM EMS . A BT bt T
EREER, HBCEE 30 ml, MANFEYEE (2Tt
1 000 A7), 3 200 r/min &> 15 min, 3453 3 ml
BMC #HH ",

BT RO BERTAMU . BTIIARE, 55 N
A ACL Wr%d . HUIRE 45715 I 5 188 5 2 rh A b9\
TTVIIFE 4~6 cm, VIBUR U FE AU, PR
ML, R UM NG4S 2 em, XFHTAL 4 B2, I
HEHAR 7~8mm, FH. BENHER, MRG0
SRR EAR— B0 i AR B A .

BMC-GS 41 : K B i ifg 45 25t e WLAE RS AL 4 WA
1256

Vi, FHAT WS AR [, U B PR eV 2R R 4T 1 ml
BMC ([ 1c).

BMC 41 : FENUERSAEY Wi 53 ST 1 ml BMC.

XFRAZH 7 WUBEAS A W 0t 43 ) FE 5 1 ml 2 3
oK

BB 25 3% A Endobutton [E %€, AR5 A
BREIE, B MEIRE, ff Endobutton [H % F B E %
EA, FREEMmbr BB, RE MK 20
Wo TR 300067, HEmEHeER 1, R PEEK $%
FEIRET T g (B 1d).

SYRE AR BB E AR s X AT S AL
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s, R 6 B EEE, K56 HIT
TR BiE S, kA R, RS 12 HIF
IR IER AT TS,
L4 PFMIEDR

LSk B PARMITE bR, A4S TAREE] . UTHRE
ARk, VIOEEE ., THATERTT, i0RA
ISPty 2 A YNE AN VA9 3£ v o ) TIN5
PRI ST SCkZE 51 2P 7 (International Knee Docu-
mentation Committee, IKDC) . Lysholm 43 DA M ¥
AL PE Sy (visual analogue scale, VAS) | Hij il Ji:
I8 . Lachman 1050 KRS L5 0 i IRASCR o A7
MRI K #r, PO R A b G e 22 [a] Y 4140 (i)
X)) fF90REE, 0 R SHUARML, 1 RTHA/NT
BUR, 2 G5 IIRAL, 3 S SHREAREL . I EEhE
ERAEYFERIL 1 SR RRE ARG O
L5 Giitsrik

K SPSS 17.0 BAFHATGE 240 o T Kl
P xxs o, PORHRIES MR, RABREERT 250

Br, PIPIHCEBCR A LSD 255 BORHE AR IR,
K H Krushal-Wallis HF:5: o THECTORER H o £ 56 5%
Fisher KiHK: 56 o S52% 7O R 81 R H Krushal-Wallis H
Ko, 20PN HASR ] Kendall K%, P<0.05 K22 5345
giit L

2 & =R

2.1 FEFARBREL

SHBE R R TFAR, AR Jo ™ E I AR
SHBEE T ARG LR 20 ZHFREE ., YTH
SR PE L AR R ) A S 25 R e g
R (P>0.05). ARJ5 BMC 4 1 B g Ak 0
Lo, HARELNPREE, Y, iR
R RJG 2 N BMC-GS 41 1 . % R4 2 41
PEWLE K A, B AR F IR BBTERRYT . R
I MHE A, KRB,

®2 CHABERFABMERSIER

165 BMC-GS 41 (n=30) BMC 41 (n=30) XFHEZE (n=30) PAE
FARKE (min, x+s) 40.00+2.97 39.96+3.20 40.03+3.88 0.915
PIREKE (em, x+s) 6.13+0.82 5.90+0.80 5.80+0.85 0.279
ApRimE (ml, 7) 36.97+8.56 33.83+8.55 33.339.86 0.244
MO madEg (., Wiam) 30/0/0 29/1/0 30/0/0 1.000
FHIATERE (d, %) 2.03+0.85 2.000.85 1.97+0.80 0.956
22 BEVISSR FERTF BMC 4IFINIRLL (P<0.05); AKBEVIHT, =

A BFEREYT 12 AL, BVt R, =4
Y REE . BTSSRI 3. A e et
] B 22 SIS F R X (P>0.05) . BEREIHERS, =
HHEH VAS B #F F B (P<0.05), IKDC ¥ 43
Lysholm ¥ 4> & 2 ¥4 il (P<0.05) . RJ5 6 1~ H ,
VAS. IKDC Fl Lysholm 43 Hi 5 2 45 ¥ BMC-GS
4. BMC 4. X4, ZRWARITEEL (P<
0.05), HEARFFAE 124H, =4iiE FiRiEr
SR WHGHEE YL (P>0.05)., SARETHIL, K5
SHFTHEIRL . Lachman 150 A R 06 14 5 35 0k
e (P<0.05), MIREFIE]E, =2 m ATk it i
SFBIEgE R L (P>0.05),
2.3 ARG

B EBITESR W R 4, AR5 BEE A
B, —HMEEE N Y (G R ER I (P<
0.05), KJ53. 1247 H, BMC-GS 45558 5 i

Y pEENBEEYE S RENZT TSI EE X
(P>0.05) . BHIFIAIHMERS, —4HAY SNR {H2 5% T I
(P<0.05). RJ5 3. 61~ , BMC-GS 411 SNR ¥ i
F/NT BMC 4URIXTRRZE (P>0.05); ARKFMEVIF, =
01 SNR 255G 42 L (P>0.05). 2RI DS
BF, =41 IR I B E A . SR 5]
AL 1,
3 %W i

WS A T BMC-GS, BMC Fl%s (%) 18 A {4
DU 5 AR 268 Lk 2 o o 2 ACL I TR SCOR,, 45 SR4%
BMC-GS 84l BMC AHF| TARGH-B@E, Sty
REMKE .

HAVEFE R, B G AR =N U RN
B 22 B ) r ) DA T LR PR el AT 4R e s 76 3 A
BF, AT BN R R R AR 6 JRIET, I
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RO, IFHBUEE, TR U A R AR
YE¥h 2 12 FEF, WUESIPR b B TR %
b Zha BF Y FEZR G ACL EEEENY H] BMSCs, 4
SUEIER R, TE 12 J8J5 SE 9 4L ) 245 4l 4L )2 AR
REMEE, HFHBNE . WA gEeE | YK
B DL, SarEdifb won SEg 4L ] DLk
B A HEI T4 . Li 25 Y BFSE T S s XD
i A P U - B 25 G Ak BMSCs IIPEM, 4% BM-
SCs TEARCE RS, A T5RFE TGS 5K
FAE Y DI R4 R AR, DA GS R S 4R

ATl B A TR R T AR, PR AR e
GS VERBUREE, & TRAE g A E, TEA
BMC Byl /b 7AiM py i ok, IR R U A K B
T B AN, Silva % 10X} 43 ] E HEAT ACL
AR, HopFWAaimA 3 ml ) BMC, A5 34 A
MRI Xt LB~ @ S B L PEA, SNR 4l 5 % B
HIC 25 5. (R iR 1A 2 5]
ANRENE T ARG A 0 A B A T Al A AT 7
BRIE P, DRIV 5 s 3R I 2% A 7] sl A ke i ke
T 44 i P 1 [ R

K3 ZHEBEEWMITERSHR

Eistan BMC-GS 41 (n=30) BMC 41 (n=30) XTHEEH (n=30) P{H
SEAMTERT (d, ) 38.37%5.15 38.93+4.48 38.47+5.25 0.895
VAS P45 (45, 7=s)
ARHT 7.63+1.13 7.23+1.16 7.63+1.12 0.291
ARJ5 6 A 3.16+0.87 4.13+0.86 4.03+0.85 <0.001
RIE 124 H 0.93+0.78 1.26£0.91 1.40£1.13 0.154
P{E <0.001 <0.001 <0.001

Lysholm PF4 (43, =)
ARG 21.46+6.04 20.30+5.25 21.76+5.72 0.547
AR 6 A 42.83+5.63 35.73+7.68 32.5626.67 <0.001
AJg 1244 52.00+7.44 47.96+10.68 48.76:10.90 0.246
PiE <0.001 <0.001 <0.001

IKDC 43 (43, %)
Nifi 21.47+7.54 19.80+6.01 22.40+5.83 0.298
AR5 6 1H 59.53+5.87 55.23+9.39 52.96+9.47 0.011
ARG 121H 66.67+4.85 65.46+6.08 65.39+5.48 0.177
P 1A <0.001 <0.001 <0.001

FEHEHREE (B, 0/1+/2+/3+)
PNl 0/2/12/16 0/1/14/15 0/2/16/12 0.831
AJg 6 A 30/0/0/0 29/1/0/0 28/2/0/0 0.770
R 121A 30/0/0/0 30/0/0/0 30/0/0/0 1.000
P{E <0.001 <0.001 <0.001

Lachman 85% ({1, 0/1+/2+/3+)
pNil] 0/1/11/18 0/1/12/17 0/1/14/15 0.953
A5 641H 30/0/0/0 28/2/0/0 28/2/0/0 0.540
ARG 1244 30/0/0/0 30/0/0/0 29/1/0/0 1.000
P1E <0.001 <0.001 <0.001

SRSIRES (], BB )
ARHT 2/20/8 1/19/10 3/18/9 0.881
AJ5 6 P H 30/0/0 29/1/0 29/1/0 1.000
RIE 124 H 30/0/0 30/0/0 30/0/0 1.000
P{E <0.001 <0.001 <0.001
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TR BMC-GS 41 (n=30) BMC 241 (n=30) XFHEZH (n=30) P
fEE5REE (F1, 0/1/2/3)
ARJg 34 H 1/23/6/0 7/22/1/0 4/25/1/0 <0.001
AJg 61 H 0/15/11/4 0/24/6/0 0/24/5/1 0.003
ARJE 121H 0/12/16/6 0/11/14/5 0/13/12/5 0.919
P1H <0.001 <0.001 <0.001
{5HEE (%, x+s)
AJa 3 4H 26.11£3.19 29.74+2.94 30.09+2.97 <0.001
ARG 6 4-H 20.05+2.58 24.01x2.57 23.76+2.35 <0.001
R 124 H 19.36+1.16 19.70+0.95 19.46+1.07 0.465
P1E <0.001 <0.001 <0.001

E1 &%, &, 18% la, 1b: RAT MRI /8 ACL W2, W NAUNL 1o BANUBEPImIREE GS JFEA BMC  1d: LS|
NERE, FEEBEY le: KRG 6 A BB S REIRN 1 ARG 6 A BRI BCE RE IR 1g R)F 124

AR B BB RARAL, T E] XH 6 4> IHE SRR

MRI G A R A — 1 G Y 2T 7
. Howell 55 ) #2111 contrast—to—noise ratio (C/N)
B (RAEE S-Sk UIUAS ) A5 555 R
NI A G . Nakase 55 ' 2 LGRS AR P ] X A5
TR AN 4 N EY, AR SE, RE
3. 12N, BMC-GS HAYME S5k B 1.3 K T BMC
IR AL, $7R% BMC-GS IR AT 4E. Vogl % =

Th: ARJ5 12 D HBAENUER AL, 1] XEL 6 4> H 5 SR

IR TEREE A G 1 B b T2 InAUF 5 145 5 o i [
RN B, X8 T2 BUT SR B A 4 7 P
RAE T EFEIEYE . Chen 45 "' Hl Weiler 45 2 3 15
MRI M %¢ ACL & 5 i @ G s ol , RME
SNR & E AL, AR AMANE 3. 6 ~H, BMC-
GS 41 SNR ¥ 12 /N BMC 4L Fxt R4, dfR
BMC-GS Hig—H i & HE A,
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