Experimental Studies on Reconstruction of the
Anterior Cruciate Ligament of the Knee with
Bovine Xenograft
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Fig.1. “Y” shaped bovine xenograft, measured 190mm long and 4mm in
diameter.

Fig.2. Operative method for replacing the
anterior cruciate ligament with a bovine
xenograft.
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Fig.3. Shematic diagram of a specimen mou-
nted in the device with the knee at 30 degrees
of flexion.
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Fig. 4. Shema of immunological examination by cytotoxic test using *Cr

labelled target cells.

Fig. 5.

Four-week specimen. There are proliferation of the host fibrous
tissue, which partly invades with blood vessel into gaps between the
bone trabecles and the bundle of the xenograft collagen. Callus
formation after micro-fracture which takes place at drilling holes can
be seen near the bone around the xenograft. Hematoxylin-eosin stain, X
200.
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Fig.6. Twelve-week specimen. Callus disappears and uneven surface of
the bone around the xenograft becomes flat. Immature fibroblasts seen

in the four and the eight-week specimen decrease. Hematoxylin-eosin
stain, x40.

Fig.7. Twenty-four-week specimen. The fibrous tissue around the
xenograft becomes dense furthermore. The ossification can be seen
near the bone. The fibrous tissue into the xenograft and proliferates
parallel to the collagen bundles of it. Hematoxylin-eosin stain, X52.
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can be still identified clearly. The continuity between the xenograft
and the bone is present. Hematoxylin-eosin stain, X100.

Tablel. Mean values and standard deviations for the mechanical parameters in
the control and experimental groups.

. Maximum load Elongation Slope qurgy to
Duration | n gt failure
(kef) (mm) (kgf/mm) (kgf - mm)
4W 3 impossible to measure
8 W 5 Rt 4.9+ 0.14 10.0x1.4 0.537+£0.005 9.5+ 2.1
Lt| 63.9%= 0.5 11.0£1.4 6.47 +0.06 495.0+ 21.2
oW 3 Rt| 11.1% 4.0 9.3+3.1 1.18 £0.14 105.7% 44.2
Lt} 70.3x£1l.8 14.0£2.6 5.04 +0.27 631.71224.2
16W 3 Rt 5.3+ 0.15 4.7£1.5 1.05 £0.51 63.3x 29.0
Lt| 59.2£ 7.7 15.0%0 3.95 £0.512 580.0+113.5
24w 3 Rt| 11.0x 1.9 5.3+1.1 2.1 *=0.05 129.5+ 53.0
Lt| 57.8+10.5 10.0£0 5.78 +1.05 405.5+156.3
oW 3 Rt| 19.9% 2.7 8.0+2.8 2.59 40.58 204.0%+ 31.1
Lt| 69.6+14.1 10.0+4.2 7.32 £1.69 518.0+273.0
Xenograft 77.6 22 3.5 1,107

Rt, Reconstructed ACL by xenograft; Lt, Normal ACL.
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Fig.9. The results of tensile testing of the
xenograft tendon 32 weeks after operation.
Tensile testing is done at a strain rate of
50cm/min.
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Fig.10. Changes of the per cent *Cr release from *Cr-labelled bovine lymphocyt-
ic cells in the experiment (closed circle) and in the positive control (open
circle) after incubation with canine lymphocytic cells for four hours at 37°C.
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Abstract

For the reconstruction of the anterior cruciate ligament, the xenograft from a bovine
fixed with glutaraldehyde was assessed with dogs in the preclinical studies. The
reconstructed ligament was examined histologically, biomechanically and immunologically.
The reconstructed ligament began to unite histologically with the bone at 24 weeks after
the operation and was found to connect directly with bone trabecles. At 60 weeks the
ligament was tightly bonded to the bone trabecles. The biomechanical tests showd that
their mean maximum tensile strength increased gradually with time, reaching close to 30%
of normal at 32 weeks. The immunological reaction to the bovine xenograft was examined
by cytotoxic test using *Cr labelled target cells. Cellular immunity of the xenograft was
not appreciable. From these results, it was concluded that the bovine xenograft may be

clinically applied as a substiute for the reconstruction of the anterior cruciate ligment of
the knee.



