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Effects of different concentrations of platelet-rich plasma on tunnel enlargement
after anterior cruciate ligament reconstruction

Li Hong-qiu, A Liang, Zhao Zhong-hai, Dong Li-yang (Central Hospital Attached to Shenyang Medical
College, Shenyang 110024, Liaoning Province, China)

Abstract

BACKGROUND: Platelet-rich plasma contains growth factors that can promote tendon-bone healing, thereby
reducing occurrence of bone tunnel enlargement after anterior cruciate ligament reconstruction; different
concentrations of platelet-rich plasma have certain influence on bone tunnel enlargement, but it is not clear which
concentration is optimal.

OBJECTIVE: To study the effect of platelet-rich plasma on tunnel enlargement after anterior cruciate ligament
reconstruction.

METHODS: Bilateral anterior cruciate ligament reconstruction was conducted in 20 New Zealand white rabbits
using Martinek et al's method. Tendon graft was pretreated with 10 mg platelet-rich plasma gel on one side as an
observation group. Graft on the contralateral limb was pretreated with 5 mg platelet-rich plasma gel as control
group. At 12 weeks after surgery, radiological observation and measure of the width of bone tunnel were
conducted. Tunnel enlargement rate was calculated.

RESULTS AND CONCLUSION: At 8 and 12 weeks after anterior cruciate ligament reconstruction, the width of
tunnel enlargement was less in the 10 mg-platelet-rich plasma group than that in the 5 mg-platelet-rich plasma
group (P < 0.05). Bone density of tendon-bone interface was larger in the 10 mg-platelet-rich plasma group than
that in the 5 mg-platelet-rich plasma group (P < 0.05). These results indicated that platelet-rich plasma promoted
in bone density of tendon-bone interface after rabbit anterior cruciate ligament reconstruction, effectively
prevented enlargement of bone tunnel. Moreover, 10 mg platelet-rich plasma is perfect.
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Figure 1 Pathological observation of rabbit tendon and bone
tunnel in the 5 mg-platelet-rich plasma group at
4 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)
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Figure 2 Pathological observation of rabbit tendon and bone
tunnel in the 10 mg-platelet-rich plasma group at
4 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)
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Figure 3 Pathological observation of rabbit tendon and bone
tunnel in the 5 mg-platelet-rich plasma group at
8 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)
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Figure 4 Pathological observation of rabbit tendon and bone
tunnel in the 10 mg-platelet-rich plasma group at
8 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)
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Figure 5 Pathological observation of rabbit tendon and bone
tunnel in the 5 mg-platelet-rich plasma group at
12 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)
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Figure 6 Pathological observation of rabbit tendon and bone
tunnel in the 10 mg-platelet-rich plasma group at
12 wk after anterior cruciate ligament reconstruction
(Hematoxylin-eosin staining, x100)

M, 20150, FERTAE X W B A 8. 124
(RN TR A E, 10 mgls ML /N I 2% 20 RSB 7 K 58 B2
T5 mg'E M/MRIMFELP < 0.05); 10 mgs I /ML
TR B 45 & ALK 1 25 B R 15 mg s I /M af
A (P < 0.05),

3 14 Discussion

25 MU R A WEEEE RFNR REEY KT
Bk,

KA RIS XA E AN I (B SRR TE ORI B

Table 1 Width of tunnel enlargement of rabbits at various time
points after anterior cruciate ligament reconstruction
(x£s, n=10, mm)

45 4Jg 8J8 12/

10 mg'& I/ If 3% 45 0.45+0.15 0.55+0.02 0.48+0.13

5 mg'E ML/ I3 2H 0.51+0.24 0.62+0.17 0.68+0.41
P >0.05 <0.05 <0.05

i RN ERSN 8 A, 12 /8, 10 mg & fiL/MI I3 4 BEES K
$EE/NT 5 mg MR 34 (P < 0.05).

2.6 WAH XX EE S F A R -F 4 AR
ey E B A k2,

K2 FIANAT E RSN RS - 4 G AL B

Table 2 Bone density of tendon-bone interface of rabbits at
various time points after anterior cruciate ligament

reconstruction (xts, n=10, mg/cma)
A7) 45 8 12
10 mg# i/ AL A 4 10814 119415 13417
5 mg&E M/ 3 25 86+11 92+16 92+15
P >0.05 <0.05 <0.05

Ve 10 mg B /I 54 - 45 A R A BB AT 5 mg B i
IR (P < 0.05).

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

St i A2 S0 A LR P g R ) R T KT

B P RS A ) B B B 2 ) 4 R A TR IR, 5
8 11y A Yy A = o e YN = 4 S T
AP RT JG¥EBNIB B o “RRBZ RN SRR “ iR R8s,
TR YR E BB 2 R 2N B IS sh. KRN
AT LS EHTAS X AR S B B IE K. ey
Kh A2 H8 B Uy B (R B T AR L AT A X AR S
VIR o BB I B E K2 mm, ol B B (R
RN A /050%. FEIRIK b, MR BB B K
JAR, RS N B AR . WU R R S
53 B 2 AR R I R 5 Y, wiss i
Ji 5 B BEE YK T SCRRARIE W3R 3.

H AT, YAYT B BEIE S X 7725 WA e e i
J i AP, 77 i AR TT LAEAT RS B [ 52, A5 28088
G “RRRCIHR”, AR R M A S, XA
R 00 PR M~ T A 5 B S R
mi AR, DA IR S B B TE YK, AT
BORABAER W, 2T, P2 R AR A SR LA
R AR RS R . MRS R e A A4
I T3 () 5 v BE I/ AR I, o h 5 2 Bl iR L1
AR o & /N 2R R S ek R T P e 4 T R AR
F, X M A K AL RN 220 TR R 2 B, AT A
(B BRI B T 6 5 1 e,

N T B PR R /N3 T AE R R
JaREIEY KRR, KH5 mg. 10 mg AN [F¥R B & i
AN B BRI SR EAT TF5E . WFRE7R, ERT
NI ER G I8 . 12 IR A, 10 mgE I
ANBR MR A B TE ™ K58 B /N5 mg s ifil /M i 2 241
(P < 0.05); 10 mg s (/NI 20 %) iy &5 6 A A7 1
B KN TS mgE MMM AP < 0.05). &R E
IR I 2R BB 1 A i A8 XA A S i
B AR, AR S K. X ERDori B
HIRIEGE 20, BN & I/ I i B T o 2 1
T ORI I 18 T ) A

I I 3 1 SRR SR FH A o e ot NS T R o Ok e
TR AR, ST A S ISR bR S5 LA I /SR I 5 346 P
10 mg i, A JE B KT IR S I UE S I IR B 4 B
o B2, B IR AT B 1 BT A X A H RS

8669



FHRB F AR E ML RIS G SR B IGHIE D

B KA —ER AT, (ERAEIRR LA S .

*3

T S5 BRI SR IT K20 IR IS B Va T A0 B A BRSOk &

Table 3 Bone density of tendon-bone interface of rabbits at various time points after anterior cruciate ligament

TX PR ER, K5
KA E RS T REITD
HeREs: B 4 18 R EA
SARE MR FHATAIIRE X
PR E R, I AR
BH5BE, REXARTIE
BN RHITRE BT

b= X% ik B 18] e
1k & MR XHHRG  TERS-SRE-FWE XS RE1E. 10 RIE 1 AREBRES K(11.18£3.39)%, R 5 10 A Kk (25.98+
B 52 (52 H J,12 4 A 4.36)%, ARJG 12 AP K (26.24+4.44)% . i B -HH—F I X
1) PIWERERTREHET KEEERE 10 AR, AF 10 A%
124 B R B EE RS
= WU BT AEGHEIRIEESEE KRB 1 BAR 18 fI(18 B)RERETFEY K(1.10£0.42) mm, BEBEETHY K
H& 18 (18 EREEANMSIRETERN 3, 6, 12 (1.00£0.51) mm. RJ5 1. 3NHBRERELKEREL %
5) 3E A ) A B (P <0.05), RJF 3-12 4 A BRI L 2 S TLH 2 & X
(P > 0.05). HBHHFKIMESEEERESOMBEEERN
32 X ] LB S b B B OO R, R B B TR BT
ARG 3AHN, HAEHERERE
BER' AR ETETAACEEN. RS F % M W B AEEHEAHNEME, C AFENED; EREFEFNL, C
1) 88 £l BRI, SH34E. 16.5 4 H HFERERER/NP <0.05), A, B ATXLESRP > 0.05), A,
A 41 26 $I5EF Endobutton CHRBFEHERET: BEKDTSENEDMER, Framblx
Bl B4 22 HSKA g THREMRF. RS Lyshobn ¥4 3 AMZR LR EWE L, #
FIRIBATIEE: C 4 40 IR BRI 7 R RS Y K EER R, EE
A Rigidfix & 5 Fa Y RREE SR B G R RO
ZTF mEVERYE NARMBANERFRSATE RS 42040 EEETEHEBER, KB Lyshom ¥4, Larson ¥4 & IKDC
W BB N T4, 7R H, 713 VS BB DZERE. 5 0IES M ERET K. 2 GIRE LR
67 #1(70 4 R, S SR E R A BT AR E Y R, 3 BRI R, T R R W
) IBETH I T BRI X IBRARAS, Yok HIMBETIAS . BRI, WA R
ik P, BAMREREMIER
&P MRS BES N 24, AE166IRE  RE1248  290%(10 ) HIP B FBEENETE; 5 A EHL, BARETRED
34 4] ) Ap A — M e~ B R 4T BT WA B/ . P4 lysholm WA 2B TR E . B8R

IR H0 R S I 7 S0 52 0 R b 7 B — e — B B A OB A
JE IR BEE ) A G (BT RS AT R IR R R

TEZZTh: % —.

A HAT R R, R B —

= [2]

4, X FAPKER BRSO —EH Tk, FZ. 94
H AT R F R AT F AL, BIAEH 3T LFE R
FIES G A A BALT ] REANK R TR 0240 4]
A B R B R A BB
REEEL: Lz xtsha EA 4 2006 FHFH AR
HEAU (KT EFERBHHOR/FHEEL) AL,
KB FHRL” AR AR, EIRBA
PR I 2 18] B ) 42V IE B
TEZEHT: 35 4 R, SIBEH, WA R RE, 6]
A—FaFi, AL, ANE2G, AEEELE, L
ARIBABEFBARG S, AFAE, LTAR.

FERAR

(3]

(5]

[7]

4 SEHE References

(8]

[9]

1] P, REDE KRR X EEARGERET KRR YS
B[] 11 4 24,2013,53(10):92-94.

8670

B, AL w IR LR B S P §TAE X EE AR
WA AR S R J]. 52 B AR, 2012,18(5):416-419

W b, 298 L 28 SR R R - S E R ). Hbs
BRI 44, 2010,31(01):14-17,38.

Jarvela T,Moisala AS,Paakkala T,et al. Tunnel enlargement
after doublebundle anterior cruciate ligament reconstruction:a
prospective,randomized study. Arthroscopy. 2008;24(12):
1349-1357.

Jagodzinski M, Geiges B, von Falck C,et al. Biodegradable
screw versus a press-fit bone plug fixation for hamstring
anterior cruciate ligament reconstruction: a prospective
randomized study. Am J Sports Med. 2010;38(3):501-508.
S8, BN ERRE. ZIREODERE S /MR LR B O 4 1
LA [J]. A BE R K2 53R, 2012,41(3): 237-240.

E s, PR EWE. R T IEANLEE SRR X
P R R BTEJ]. S5 H B R 247, 2012,18(6):558-560.
K FIES. BRE—RE—E I X EEARE R B
BRG] L AR EE 25,2012,52(10):8-10.

Z D RS, SRR NIRRT R X L 5 R
B 5 5 AR I T 37 ont He ] AT TR, 2012,
16(5):939-943.

P.O. Box 1200, Shenyang 110004 www.CRTER.org



FHRB F AR ML RIS TR B IGHIE D A

[10]

(1]

(2]

[13]

[14]

(18]

[16]

(7]

(18]

[19]

(20]

(21]

(22]

(23]

[24]

L% BN, T e &%, Biac X e AR R bOgsT 5 4 8
IZET AP E T T R RGEN]. T EHR LRI SR
KEEE,2011,15(52):9817-9822.

TR R E R IR, 5. B A F R R AR = AT
A X RTRE AT R[], P EBE EEARIE 2011,
25(10): 1256-1260.

FIFAk. KTEE N R RARB-PT-BH T TR X £
R EIIE T BOMER[]. LLZREE#4,2011,51(19):56-57.

FUREAR B . BTAC X A SE B BRI R S B ].

AR RS AR R L T A,2010,4(4):536-541.

B A A, KRS 58S REE M S4

B EERI XA S B RIS KA [].  E 45,2010,

23(6): 414-416.

F IR, R AT K5 AV E & 77 200 G g L

SRS XA S BB E R 3 LT ] B

AhRH47,2010,18(2):106-109.

258, 5k, KAVEE FRIAC X IR A WF IR ).

H1& 5 E @I 2 ,2010,24(3):304.

337“1: Rt 23, B, 2. A NER L B g 28 X B
Ui P [E e 7 S L) BiE B s 2 2 7%,2010,29(1):

22-257.

ZE T SO0, B OR, 2. R BT T IR R TE A AR B

[F R S AR LI T 2 A i 2 WD [J]. P [ P R 2% 78,2009, 15(8):

796-800.

XK 2 G VO AR, S AT WRONCAS AT 7E AR 48 LR T i 2 L)

A5 [ 52 HR A S FI[J] L 4R BE 23,2009,49(19):62-64.

GRS B R, . AR X E AR EE S

Bk T8 BE 2K 52 R R (R 5T [J]. I PR 1 R 5, 2008, 11(5):

469-472.

22T SRR DL B 5 S B T SR AR AT 4R BTLATLRE IR B L

B2 T8 B AT XA ] 55 = F BB K2 244, 2008,30(15):

1404-1407.

G R B ENEATESFBREREEA

(BMP)RI Fi 2 LI A J5 B B 4™ K i s ma[J]. o E il oh

#14475,2008,8(8):739-741.

B R BT B TR M B A A AR L B R

X B[] A B 5k B %,2008,16(2):1-2.

XU T, 04 4 F 7 P AR ULV o8 i 2 XORD e 3 8 S HR

SHERRAEL]. P EA R TR RS KR S,2008,12(20):

3930-3934.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

(23]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

IR MG, L0 RF BT A0 B B BB R J]. b R A&

2008,29(3):173-175.

W, B R, . RIRERIENACLER ARG R

TER R[] A EELCES 2 74 75,2008,23(5):981-984.

MR R E R, E RIS 5. BT TR ER AR REY KSR

PRIT R 055 R [J]. A L5 RH 4 RE,2006,26(4): 256-260.

ﬁﬂ?‘é W 7 38 86,56, G5 T A &R i TransFix- [ BiAR
B B AR T AC XA U] [ B 2R B 24,

2005,27(6):704-707.

8] 75 R 0, 00k 5. B R S Rl R AR - R AT A X

%ﬂ%ﬂi}ﬁﬁé%%%iﬁﬁﬁﬁﬁﬁwmﬁtl:ﬁﬂ?{[J]. H=FEBER

2#1k,2005,27(8):782-785.

ﬁH% XS BREE 55, KW T AU R L 2 XU

BB AR ) 2 R TR DA (U] E B RS R 2k, 2005,

13(8):571-573.

bR AR R N Rl i iR i NIER = %3 C PN L o

BERE[J]. EAMEE 2 R 5 1F,2005,26(2):102-104.

FALRE, 2T AR, . KW NI X RIS C N7 FIR

T YT 2 He A J]. o I 2 DRI 5Y,2013,17(18):

3341-3348.

Foldager C,Jakobsen BW,Lund B,et al.Tibial tunnel widening

after bioresorbable poly-lactide calcium carbonate

interference screw usage in ACL reconstruction. Knee

Surgery Sports Traumatology Arthroscopy . 2010;18(1):

79-84.

AR, S, P0E AL KB T R A2 R TS - S

P RIVRI]. T EF B ERE,2011,19(6):471-474.

Pilge H, Spang J, Rose T, et al. Osteolysis after rotator cuff

repair with bioabsorbable anchors. Arch Orthop Trauma Surg.

2012;(3):305-310.

I, BB HEE. RIRE S VIRRIERTAE X B

ZR HAR[J] H A S T AR A TR, 2013,7(1):81-85.

Dori F.Effect of combined therapeutic methods on healing of

periodontal vertical bone defects in regenerative surgery.Orv

Hetil. 2009;150(11):517-522.

AW R, T HA S FiUMULE S REREAETES

%%ﬁﬁﬁzﬁﬁ?ii?ﬂmi%ﬁﬁﬂ@ﬂ%ﬁﬂml ARZIEA N e ]

B 5K A4E,2012,27(4):304-306.

8671



