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[ Abstract] Objective To clarify the value of the cortical endo-button as an internal fixator in Latarjet procedure
through biomechanical analysis. Methods Ten pairs of shoulder joints from 6-7 months old male pigs were selected.
Each pair was randomly divided into screw group and endo-button group. A 25% glenoid defect model was created, and
the porcine infraspinatus tendon and its associated bone were used to simulate conjoint tendon and coracoid process in
human body. The bone grafts were fixed with two 3.5 mm screws and double cortical endo-buttons with high-strength
sutures in screw group and endo-button group, respectively. The prepared glenoid defect model was fixed on a
biomechanical test bench and optical markers were fixed on the glenoid and the bone block, respectively. Then fatigue test
was performed to observe whether the graft or internal fixator would failed. During the test, the standard deviations of the
relative displacement between the graft and the glenoid of two groups were measured by optical motion measure system
for comparison. Finally the maximum failure load comparison was conducted and the maximum failure loads of the two
groups were measured and compared. Results There was no tendon tear, bone fracture, and other graft or internal

fixation failure in the two groups during the fatigue test. The standard deviation of the relative displacement of the screw
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group was (0.007 87+0.001 44) mm, and that of the endo-button group was (0.034 88+0.011 10) mm, showing significant
difference between the two groups (t=7.682, P=0.000). The maximum failure load was (265+39) N in screw group and
(275+52) N in endo-button group, showing no significant difference between the two groups (+=1.386, P=0.199). There
were 3 ways of failure: rupture at bone graft’s tunnel (6/10 from screw group, 3/10 from endo-button group), tendon
tear at the cramp (2/10 from screw group, 2/10 from endo-button group), and tendon tear at the internal fixator interface
(2/10 from screw group, 5/10 from endo-button group), showing no significant difference between the two groups
(P=0.395). Conclusion Although the endo-button fixation fails to achieve the same strong fixation stability as the screw
fixation, its fixation stability can achieve the clinical requirements. The two fixation methods can provide similar fixation

strength when being used in Latarjet procedure.
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Fig.1 Method for calculating the amount of osteotomy in the

construction of glenoid defect model of right shoulder

http://www.rrsurg.com


http://www.rrsurg.com

© 604 Chinese Journal of Reparative and Reconstructive Surgery, May 2020, Vol. 34, No.5

PRA i E TAY 156 b

122 FARF%  rfAshYBEIAY Latarjet TR
HF 1 24 m AR IR BRETA : Jef i Hefdl
FETE A I 2 AT R T, PR RS B 5 P
#%, M 3.2 mm ik FEH LT (293 130 (i)
TG 2R I S e, SRJ5 H 3.5 mm J TR ET i
ATREE s FRRA 3.2 mm B3k 7220 5 ¢ 00 137 B AL HL
B, FEEMILZ B 8 mm DL, ]
5 2 M 3.5 mm 7 IRETHEATIE E . AN, AR
WCE A E S IRETH AR, ] 3.0 mm S IREHTEE
e B 1 MR RO B iE ;s
4 HR R SRR BF R Al SRS, I T W A LN =
SR D it B, 7RG i R R Al gE it
1A FnERAR, TP BB S SRR S, R
4 HE TR ZE I 100 N gk T 45 e, LA3RIGRES:
BT R 2™ WL 2

1.2.3 A A FnKERE R He g R
SE i 1 BRI EE N MR R (polymethyl metha-
crylate, PMMA) #18}, 52442 9 77 27 01 ) A5 2 [
FE o 7 PMMA MYEE FTHIZEHEA 1AL 4 mm 3245,
Wil J 5 T B A BB, B3 I T
PMMA & B[, [ B Hhe - 0 JIL R B o 2 4 o)
b, EF 255G 7F PMMA 3 i 8L L
F7%) 5 mm AbEEEL— 3.5 mm AURRZCFL; 248
BYSTIFE, fEE ARG A 14 3.5 mm H
YOHRET, BB M i B AT 2S5 mm LA b, M
i E W EAE PMMA [k B IR [F 5, By kA4 )
ARG I B YO A R . B R TR A
PMMA A & B 4f 5, WL &, H 2> Cc il
B AN PMMA JiE [ %2 #1) CMT6104 J7 g A kHA
EEHL (MTS 2], 3EHE) I,

JCEEARIC R O FR i U538 7
JE M g by B OEAE AR IC R A SRR IR
B b, AE A I AL AR Rl — e e 1
Fot¥hrid A B B EEERE, BEkTYE
PMMA E B [l Z BN BE 7= A= 4k, By 1k — 35 TH) %)
FEEE T 500 S g 5 R o A5 R B e A3 Je 1 v 0
TR E . WL 3. 407 Be A R 6 L AE B
D5 1 3 B ) b, R R S LR G EE B
P ZERIAEH
124 A hFnRg ik RIS HRGE 1A
R ORISR T AL I A TR T T
© %5715 . RAJTREM RHATHL, BT
712 ~20 N, Jii#% 0.5 Hz, fEFF 100 YK AY9% 55 15,
i Optotrak Centus — 43R 42 il XD HL iz B 2
4t (NDI A ], InEER) % W2 & He 5 )8 I iy
AN G DL A THIAE , SEHC SR B 5 8 I A
X R IR E RS, DA Ik SE 04 1) 2 iR
FE, BSHOR RS RGE (RIFRUEZEBK) | BEHIALFS i ik
K (RIS A By B sl N [ 2 e S . @
IR R MO AT I AR PRI 25 R, Al Ay
Ph 4 cm/min BB ETAE B AUME, LA ) A0 sk il
IG5 A0, 0 AR P B K I 3 er . AR
B b 0 R e SO IUREE | B B sl s I e i i St v
Wr, WEEIF i s R =X
1.3 FitFEFE

K SPSS21.0 e itk A4 73 M. Jciliid Sha-
piro-Wilk #4584 2 B A7 & A B
SR DR 22 30K, GEH RS aTAT I 22551
R o AEXSALAS e ARIE 2 | B R R34 65 1E
A, AR LR BT ¢ K00 iR MOy =X
PR LR H] Fisher B DIBEAR L . A 307K 1 0=0.05.

B2 RARFEEREE a BETABEYLEE SNSRI, AT ILEE B PR 6 8 L EOEEART A (§3%) 5 b, ALNZAARARTHT
THTUL, AT DL S B BB B BT A4 5 . AN BRA S TRIUL, 7T UL 455 i e iR

Fig.2 Schematic diagram of the fixation of the two groups’ specimens a. Sagittal view of the bone graft in screw group and fixation frame,

the position of screws fixing the bone graft and the optical identification point could be seen (arrow); b. Front view of the specimen in endo-

button group, cortical endo-button fixing the bone graft could be seen; c. Back view of the specimen in endo-button group, the knotted high-

strength suture could be seen

http://www.rrsurg.com


http://www.rrsurg.com

HE B B MR E 2020 4F 5 A5 34 B S

2 #R

PTG N, 10 XJE T FRAR A I L
Wi B HCE TSR RAE DL, N E AR
HELWT NG DL o BT 4 A AL 2 AR X L RS AR
23918 (0.007 874+0.001 44) mm F1 (0.034 88+

3 EYAFMNKRETEE (SR AFRER)
Fig.3 Schematic diagram of biomechanical test system (arrow
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Fig.4 Displacement curves of two groups of fatigue tests
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Fig.5 Pull-off curves (peak value showed the maximum failure load) of the two groups a. Screw group; b. Endo-button group
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Fig.6 Schematic diagram of the failure situation of the two
groups a. In the screw group, rupture at bone graft’s screw
tunnel could be seen after the failure test; b. In the endo-button
group, tear at the internal fixator interface could be seen after
the failure test
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