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Therapeutic effect of autologous periosteum on the healing of
tendon-bone interface in rabbit rotator cuff tear

ZHAO Yang, DAI Haifeng, LIU Shasha, WANG Zhihui, LI Jia"
(Affiliated Hospital, Chengde Medical University, Chengde 067000, China)

[ Abstract]  Objective To study the effect of autologous periosteum on the healing of tendon-bone interface in
rabbit rotator cuff tear. Methods Supraspinatus tenotomy was performed on one side shoulder in 60 New Zealand white
rabbits to establish the model of rotator cuff tear. The rabbits were randomly divided into two groups: the study group (used
autologous periosteum to promote the suture fixation) and control group ( simple suture fixation). The rabbits were
sacrificed at 4, 8 and 12 weeks postoperatively with twenty rabbits sacrificed each time. Tissue samples of the tendon-bone
interface was taken for histological examination and biomechanical test was performed to assess the strength of tendon-bone
junction. Results At 4 weeks the study group showed extensive inflammatory cell infiltration, and a small amount of
chondrocytes and extracellular matrix. At 8 weeks, the study group showed a large amount of immature chondrocytes
arranged rather regularly. At 12 weeks, the tendon bone junction appeared similar to normal. In the study group, both the
tendon-bone connection and the arrangement of chondrocytes were significantly better than the control group. The result of
biomechanical testing showed that the highest tendon load in the study group was significantly higher than the control group
(P < 0.05). Conclusions The use of autologous periosteum as a patch to strengthen the repair of the rotator cuff tear
can effectively promote the healing of tendon bone interface, shorten the rotator cuff healing time and has good biological
properties. This method provides an experimental basis for clinical rotator cuff repair surgery.
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Note. a: Rabbit supraspinatus tendon. b: Acute rotator cuff tear model. c¢: Simple suture fixation. d: Autologous periosteum patch. e: Enhanced

repair of supraspinatus muscle with the periosteal patch. f: Bone-tendon junction model.

Fig.1 Preparation of the rabbit bone-tendon junction



76 P FL AR 2 75 2018 4FE 2 A5 28 #4552 1 Chin J Comp Med, February 2018, Vol. 28. No. 2

A2 PIHL 10 mm x5 mm K/NE IR L, & T
A= K b U0 IR S b X B A 2 Y
F TR b A AR D S I O 0 5 4
i JA R, 2 — O AT WS S A - R B i i A
o W, ARJFRIARVER A MATE AR dAT
L PR ZR (4000 U/d) S/, 2 PTG HT 7Y ==
ARG HEE A DA,
1.3.3  FRACERI

ST ARG 4.8 12 JA G L Z SRR IS Ak B
BG4 20 H A 10 A ARAR LX) UL 1k £
Shebs | OB S v A A B — R 52 S T DR 45 5 2H
21 K/NZ) 10 mm x5 mm x5 mm, FEFTHL AWML
10 NHRALR B BB R0 e # 0 IX)E WLZH 27 R e 4
B E - WLEEZE A3 (bone-tendon junction, BTJ) , 3
LR/ PIE 21 N

1.3.4  R{EkMsR

W5 S 55 Bl A ARG 100
1.3.5 Jssige

TEHURR A DL 4% WOV W [ 2 3 d, F LA
100 g/LZ -}V Z 12 ( EDTA ) i 45 ¥ 75 43 i 45 4
JA BRASFHR U BEK GEW] AE A HIaL S pum )2
JBRESEY R, 4 i T HE G4 Masson 44 {051
BE T WSS X 1 LR AR — B T2 A 1R AR
Ak,
1.3.6  AYHEnhk

VEHUS 19 BTJ #£4<, /] 2 %5 Ethibond 42k %i 41
JUUREE | P SOV R4 A 14 OB 32 o, s A [ 5 5 g FH
T Re RIS HLHE T A= ) T 2 h ik 5 2.5 N A Y)
T, AZERIBRE B 5 mm/min 17 H0 07 5250 | 100 57 Mgt
— B B R AZ W i KB h I {E

Tca: RJG 4 JHSCH A FE R AN ML EG A B 00, A B R A s b AR 4 JED G IR LI B S, BT AR AN A s R 8 JRI SRR Akt
R AR, HED IS LR £ d o RS 8 T 0ok I LI T 4 V432 , /0 BB M s e« RS 12 0 S 020 AU IE 2 M 31T 5 0 A 12 R X
AL S S R A HE R ZE L, T UM BB T T AT

B2 4 BTI 4% HE Ja(x40)

Note. a: At 4 weeks, mesenchymal cells proliferate obviously in the experimental group. b: At 4 weeks, the tendon-bone gap exists and the

fibroblast proliferation in the control group. c¢: At 8 weeks, a large number of immature chondrocytes are arranged in a regular way in the

experimental group. d: At 8 weeks, collagen fiber connections are observed in the control group. e: The tendon-bone interface structure is similar

to normal in the experimental group at 12 weeks after repair. f: At 12 weeks, disordered arrangement of chondrocytes in the control group. T:

tendon. B: bone. IF: tendon-bone interface.

Fig.2 Histological changes of the healing process of rabbit bone-tendon tear. HE staining
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Note. a: At 4 weeks, loose connective tissue is found in the control group. b:At 4 weeks, a large amount of collagen fibers is observed in the

experimental group. c: At 8 weeks, scar healing tendency is observed in the control group. d: At 8 weeks, the collagen fiber layer and cartilage

layer are arranged alternately in the experimental group. e: At 8 weeks, a disordered tendon-bone interface in the control group. f: At 8 weeks,

the tendon-bone interface healed well in the experimental group. T: Tendon. B: Bone. IFI: Tendon-bone Interface.

Fig.3 Histological changes of the healing process of rabbit bone-tendon tear. Masson staining
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