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Abstract. – OBJECTIVES: This study aims to
analyze the operating methods and fundamental
clinical effects of the reconstruction of the ante-
rior cruciate ligament (ACL) with the Ligament
Advancement Reinforcement System (LARS) ar-
tificial ligaments using an arthroscopy.

PATIENTS AND METHODS: Fifty-three patients
with ACL rupture who were treated using LARS ar-
tificial ligaments were enrolled in this retrospec-
tive study.The mean age at the time of reconstruc-
tion was 31.2 y (range, 22-51y). Average time from
injury to surgery was 18 d (range, 5-51 d). Average
follow-up period was 45 mo (range 36-52 months).
Follow-up examinations included the Lysholm
Knee Score and the International Knee Documen-
tation Committee (IKDC) score.

RESULTS: The average Lysholm Knee Score
was 53.1±5.8 preoperatively (range, 47-76) versus
93.2±3.4 three years after operation (range, 80-
100). Fifty-one of 53 patents (96.2%) showed good
or excellent results at final assessment. The final
IKDC score 3 years after operation were normal in
28 patients (52.8%), nearly normal in 23 patients
(43.4%), and abnormal in 2 patients (3.8%). No
postoperative complications, such as infection,
ligament rupture, or ligament cinch occurred.

CONCLUSIONS: The results suggest that
LARS artificial ligament appears to be an effec-
tive graft for ACL reconstruction leading to good
knee function and stability. Long-term follow-up
should be performed to confirm the durable sta-
bility of the knee and the tolerance of the knee to
the LARS artificial ligament.

Key Words:
Arthroscopy, LARS artificial ligament, Anterior cruci-

ate ligament, Reconstruction.

Introduction

The anterior cruciate ligament (ACL) is one
of the stabilizing structures. ACL rupture can

Arthroscopic reconstruction of the
anterior cruciate ligament with the LARS
artificial ligament: thirty-six to fifty-two
months follow-up study

J.X. YE1,2, G.S. SHEN1, H.B. ZHOU1, W. XU1, Z.G. XIE1, Q.R. DONG1, Y.J. XU1

1Department of Orthopedics, the Second Affiliated Hospital of Soochow University, Suzhou, China
2Department of Orthopedics, the People's Hospital of Jiangdu, Yangzhou, China

Jun-xing Ye, Guang-Si Shen contributed equally to this work

Corresponding Author: Youjia Xu, MD; e-mail: xuyoujia806@163.com

cause the relative movement of the tibia and fe-
mur and instability of the external rotation of
the tibia in a extension position. It can also ulti-
mately lead to complications resulting from
knee instability and impair knee function.
Moreover, ACL injury damages the medial
tibiofemoral cartilage and medial meniscus and
induces the onset of osteoarthritis1. Currently,
reconstruction is the primary treatment method
for ACL rupture. The most common grafts are
autologous bone patellar tendon bone (BPTB),
autologous hamstrings and allograft. However,
this kind of graft poses various problems, in-
cluding complications in the donor site2-5. This
has provoked the interest in finding a suitable
artificial ligament substitute. Therefore, many
recent studies6-10 have focused on artificial liga-
ments. However, the early artificial ligaments
studies were not widely accepted for their short-
comings, such as high failing, laxity of graft, se-
rious synovitis, and so on6-7. Until recently, the
Ligament Advanced Reinforcement System
(LARS) artificial ligament has achieved satis-
factory effects in clinical applications in some
countries8-10. In this study, the LARS ACL (Arc-
Sur-Tille, France) has been used to treat 53 pa-
tients with ACL rupture since June 2006, and
good therapeutic effects were obtained. LARS
ligament under arthroscopy is a minimally inva-
sive, safe and effective method to treat cruciate
ligament injuries of the knee, with a satisfactory
clinical results in the short term11,12.

The aims of this study were to analyze the oper-
ating methods and fundamental clinical effects of
the reconstruction of the ACL with the Ligament
Advancement Reinforcement System (LARS) arti-
ficial ligaments using an arthroscopy.
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Patient number 53

Age at operation (y) 31.2 (range, 22-51)
Gender
Male 37 (69.8%)
Female 16 (30.2%)

Affected knee
Right 31 (58.5%)
Left 22 (41.5%)

Associated procedures
None 38 (71.7%)
Meniscetomy 11 (20.8%)
Meniscal repair 4 (7.5%)

Time from injury to operation
< 3 weeks 49 (92.4%)
3 weeks to 3 mo 4 (7.6)
3 mo 0

Follow-up time (mo) 45 (range, 36-52)

Table I. Patient demographic characteristics.

Injury types Patients number

Traffic accident 24 (45.3%)
Football 11 (20.8%)
Handball 8 (15.1%)
Basketball 6 (11.3%)
Jumping 2 (3.8%)
Falling 1 (1.9%)
Skiing 1 (1.9%)

Table II. Injury mechanism in 53 patients.

Figure 1. LARS anterior cruciate ligament physical map.

Patients and Methods

Patient Demographics
This study was approved by the Institution Re-

view Board of the Second Affiliated Hospital of
Soochow University. All patients signed an in-
formed consent. Since June 2006, the LARS ACL
(Arc-Sur-Tille, France) has been used to treat 62
patients with ACL rupture. The inclusion criteria
were: patients with the ACL stump in the acute and
chronic phases. Six patients with additional poste-
rior cruciate ligament (PCL) ruptures were exclud-
ed. Three patients who could not complete the final
follow-up were also excluded. Fifty-three patients
followed-up at least 3 y were enrolled for analysis.
The patients consisted of 37 males (69.8%) and 16
females (30.2%). The mean age at the time of re-
construction was 31.2 y (range, 22-51y). Twenty-
two cases involved the left knee, whereas the other
31 cases involved the right knee. The average time
from injury to surgery was 18 days (range, 5 days
to 51 days). Moreover, 49 patients (92.4%) had
ACL reconstruction via arthroscopy within three
weeks after injury, and the other four (7.6%) had
ACL reconstruction after three weeks but within
three months. According to the arthroscopic re-
sults, 15 patients had meniscus injury, whereas 38
patients did not (Table I).

Injury mechanism: Twenty-four patients
(45.3%) reported that their injury was due to traf-
fic accidents. Meanwhile, 29 patients (54.7%) re-
ported sports injuries. After their injuries, the pa-
tients in this group experienced knee pain,
swelling, and limited activity (Table II).

Preoperatively, the diagnosis of ACL rupture
was confirmed by magnetic resonance imaging
(MRI). The X-ray film showed no avulsion frac-
ture of the tibial plateau. The result of the con-
ventional anterior drawer test was positive. The
KT-1000 arthrometer showed that the tibial dis-
placement was more than 6 mm, and the arthro-
scopic results indicated ACL rupture. All the pa-
tients underwent surgical reconstruction by the
same team of doctors using the same surgical in-
struments.

Graft
The LARS ligament is an artificial synthetic

ligament made of “terephthalic acid ester of
polyethylene” material13. LARS is the generic
name for a series of ligaments. LARS ACL in-
cludes intra-articular and extra-articular parts14,15.
The latter is buried in the tunnel, whereas the for-
mer replaces the actual ruptured ACL ligament
(Figure 1). The intra-articular part has fibers in
the direction of the anatomical structure and no
lateral fibers. It can also maintain resistance to
fatigue in repeated flexion–extension activities of
the articularis genu. In addition, the porous struc-
ture of the intra-articular part is conducive to the
endogenous regeneration of the “bone-ligament”
interface of torn fibers. Intra-articular fibers have
an open weave structure, in which 30 µm to 50
µm fiber holes suitable for the ingrowth of tissue
increase the viscoelasticity of the ligament, re-
duce the wear between fibers to prevent them
from desquamating and degrading, and have very
good compatibility with tissues. The fibers in the



Figure 2. The diagram of nail direction of femoral guide pin.

Figure 3. The diagram of femoral medial condyle at 140°
bow arc.

Figure 4. The diagram of nail direction of tibial guide pin.

The guide-wire was pushed down into the tibia
with the knee flexed at 50 degrees under arthro-
scopic observation (Figure 4). The guide-wire
had a fully straight traject and passed through the
foot of the ACL stump. The precise entry was ad-
justed by flexing and rotating the tibia. Then the
tibia tunnel was drilled in the same way as that of
the femoral tunnel.

Once the femoral and tibial tunnel had been
drilled, a cannulated tube was passed through the
two tunnels. Through this tube, a steel wire loop
and a blunt 2 mm guide-wire were driven down
from femoral to tibial side. The leading threads
of the LARS artificial ligament were passed
through the loop and pulled into the tunnels.
When the upper braided portion of the LARS ar-
tificial ligament was pulled into the femoral tun-
nel, an interference screw was driven outside in
through the guide-wire. Then the LARS artificial
ligament was rotated 90 degrees laterally around
its longitudinal axis to make it approximate the
anatomy of the native ACL more closely. The tib-
ial end of the LARS artificial ligament was not
fixed until the knee was moved through a full and
easy range of motion. An 8 mm interference
screw was driven outside in into the tunnel to get
firm fixation.

articular part of the LARS ligament are woven
vertically and horizontally to cross-integrate and
not liable to longitudinal stretching and trans-
verse deformation. This structure can prevent the
deformation caused by the stretching of the liga-
ment in the intra-articular part, thereby enabling
the fixed screw to withstand strong pressure in
the bone tunnel.

Operative Technique
All the arthroscopically assisted reconstruc-

tions were performed under basically the same
technique. As the knee flexed at 90 degrees, a di-
agnostic arthroscopy was performed with the use
of anteromedial and anterolateral portals. Clear-
ance of soft tissue in the intercondylar notch gave
a view of the position of the femoral isometric
point 5 mm anterior to the over-the-top point.
However, both stumps of the native ACL should
be preserved.

We used a guide-wire to drill the femoral tun-
nel as the knee flexed at 90 degrees. The guide-
wire was inserted from the anteromedial portal
and aimed approximately at 25 degrees to the tib-
ial plateau from the lateral view and 30 degrees
to the midsagittal plane (Figure 2). After the
guide-wire had been placed, a C-arm was used to
determine whether it was located at the femoral
isometric point. If the location of the guide-wire
tip was at the center of an arc of 140 degrees
formed by the lateral femoral condyle (Figure 3),
the tunnel was subsequently drilled by the guide-
wire. The driller was fixed on the femoral side
and the guide-wire was removed from the notch
until its tip was flush to the medial surface of the
lateral femoral condyle. Then a 7.5 mm reamer
was placed over the guide-wire and was used to
drill femoral tunnel. The reamer was stopped be-
fore damaging the stump of the native ACL.
Thus, the femoral tunnel was drilled.
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Rehabilitation Programs
At the end of surgery, the mid-thigh to ankle

was wrapped using a strength wrap with a
stretch bandage force. A drainage tube was re-
tained in the wound without external fixation.
Conventional antibiotics were administered to
prevent infection after treatment, and 20% man-
nitol was used to treat conventional detumes-
cence. One to two days after surgery, the pa-
tients underwent 10 s sessions of musculus
quadriceps flexoris training, and 30 to 50
groups trained 10 times per day. Genuflexion
and knee extension activities were performed
three to seven days after surgery. The range of
flexion and extension was under the maximum
painless angle, starting from 200 and increasing
to 500 times a day. One week after surgery, the
patients performed activities using crutches so
that the affected extremity does not bear weight.
Four weeks after surgery, the patients started
weight training still using crutches. Walk with-
out crutches was allowed 6 weeks after opera-
tion and normal daily activities were gradually
resumed. Patients return to sports was gradually
allowed 3 months after operation.

Evaluation
All patients were evaluated by an experienced

examiner who did not participate in the surgery.
Each patient was followed up three months, six
months, nine months and one year after opera-
tion. Subsequently, the follow-ups became annu-
al. The follow-up results were summarized and
statistically analyzed in the first, second, third
years after operation. The examination items for
the follow-up included the following scoring sys-
tem. The evaluation employed Lysholm scores,
IKDC subjective and objective forms, an anterior
drawer test, KT-1000 arthrometers, and a single-
leg test.

All patients completed a subjective question-
naire, including the evaluation of subjective
symptoms using the IKDC subjective form and
Lysholm scoring system. The Lysholm scoring
system included limp, use of support, evidence of
joint locking, knee instability, joint swelling, im-
paired ability to climb stairs, and difficulty in
squatting. KT-1000 arthrometers (MEDmetric,
San Diego, CA, USA) were used to evaluate the
laxity degrees of the knee joint ligaments.

The KT-1000 test was performed at 70° of
genuflexion, and the displacement of the tibia
and side-to-side difference were tested using a

30 lb (134 N) pulling weight. The one-foot
jump test was used to compare the jumping dis-
tance between the normal and damaged knees
and hence evaluate the function of the knee
joint. The distance was recorded thrice for each
knee, and their average was calculated to obtain
the ratio of the normal to the damaged knee.
Upright and lateral X-rays of the standing knee
were taken, and the force line of the knee joint,
narrowing and degeneration of joint space, and
expansion of the bone tunnel were checked us-
ing Merchant’s views. The bone tunnel enlarge-
ment was examined using radiographic mea-
surements during follow-up. When the width of
the bone tunnel exceeded that obtained after the
first radiograph, the percentage of the width was
used for definition.

Statistical Analysis
A statistical analysis was performed using

SPSS ver.11.5 for Windows (SPSS Inc., Chica-
go, IL, USA). The continuous variables, includ-
ing the Lysholm scores and KT-1000, were nor-
mally distributed and compared using the paired
Student’s t-test. Categorical data, including the
KT-1000 measurements, were analyzed using X2

test. The level of statistical significance was set
as p < 0.05.

Results

Lysholm Knee Scores
The Lysholm scores were used to assess the

pre- and postoperative subjective symptoms
(Table III). The preoperative Lysholm score was
53.1 points ± 5.8 points (47 points to 76 points),
whereas eight months after surgery, the average
score was 93.2 points ± 3.4 points (80 points to
100 points). The two sets of results were signifi-
cantly different (p < 0.01). In this group, 35 cases
were excellent, 16 were good, 2 were general,
and none were poor. The excellent-to-good rate
was 96.2%.

IKDC Subjective Evaluation
According to the IKDC score, the subjective

assessment of all patients included two types:
abnormal and severely abnormal. However, dur-
ing the follow-up three years after surgery, the
IKDC subjective assessment showed 51 normal
or nearly normal cases (96.2%), 2 abnormal
cases (3.8%), and 0 severely abnormal cases
(Table IV).
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IKDC Objective Evaluation
All 53 patients were followed up. Forty-nine

patients (92.5%) were noted to have normal radi-
ography, 4 (7.5%) had slight joint space narrow-
ing and three (5.7%) were found to have mild in-
jury and degeneration of the articular cartilage
during the arthroscopic surgical procedures. The
last set of follow-up records showed that nine pa-
tients had tibial bone tunnel expansion (17%) and
seven had femoral bone tunnel expansion
(13.2%). Before operation, thirteen (24.5%) pa-
tients had a flexion deficit > 15° compared with
the normal side. Nine patients (17%) had an ex-
tension defect > 10°. Three years after ligament
reconstruction, the flexion and extension activities
of 49 patients (92.5%) returned to normal, with a
difference between normal and reconstructed
limbs of 3°or less at full extension or 5° or less at
full flexion. Two patients (3.8%) were rated as
nearly status with 3° to 5° defect in extension.
Two (3.8%) patients with 16° to 25° defect in
flexion were rated as abnormal status. None of
the patients had serious abnormalities (an exten-
sion defect ≥ 10° or a flexion defect ≥ 25°).

The KT-1000 arthrometer was used to evaluate
the slack degree of the ligament. The degrees of

tibial antedisplacement before and after surgery
were evaluated using a 30 lb (134 N) weight
pulling the tibia at 70° of genuflexion. Before
surgery, the mean tibial antedisplacement was
12.31 mm ± 2.20 mm. After three years of fol-
low-up, the KT-1000 examination results showed
that 40 patients had tibial antedisplacements of 0
mm to 2 mm (75.5%), 10 had tibial antedisplace-
ments of 3 mm to 5 mm (18.9%), and 3 had tibial
antedisplacements of 5 mm (5.7%). Before
surgery, the mean tibial antedisplacement was
2.35 mm ± 2.28 mm. Significant differences be-
tween the pre- and postoperative evaluation re-
sults were observed (p < 0.01, Table V). Within
three years of follow-up, all patients were asked
to jump with one foot thrice, and each distance
was recorded. Forty-eight patients had average
jumping distances exceeding 90% of that for nor-
mal knee joints (90.6%), four had average jump-
ing distances reaching 76% to 89% of that for
normal knee joints (7.5%), and one patient an av-
erage jumping distance reaching 50% to 75% of
that for normal knee joints (1.89%).

In terms of the standard IKDC scores, before
surgery, 20 cases (37.7%) were considered ab-
normal, whereas 33 (62.3%) were assessed as se-

Postoperative

Rating (point) Preoperative 1y 2y 3y

Excellent (95-100) 0 31 (58.5%) 34 (64.2%) 35 (66%)
Good (84-94) 0 18 (34%) 17 (32.1%) 16 (30.2%)
Fair (65-83) 21 (39.6%) 4 (7.5%) 2 (3.8%) 2 (3.8%)
Poor (< 65) 32 (60.4%) 0 0 0
Mean ± SD 53.1 ± 5.8 91.6 ± 3.8 92.9 ± 3.7 93.2 ± 3.4
p value* < 0.01 < 0.01 < 0.01 < 0.01

Table III. Preoperative and postoperative comparison of Lysholm Knee Scores.

p < 0.01 (Paired Student’s t-test) in comparison between preoperative and postoperative measurements.

Postoperative

IKDC grade Preoperative 1y 2y 3y

Normal 0 22 (41.5%) 27 (50.9%) 28 (52.8%)
Nearly normal 0 29 (54.7%) 24 (45.3%) 23 (43.4%)
Abnormal 32 (60.4%) 2 (3.8%) 2 (3.8%) 2 (3.8%)
Severely abnormal 21 (39.6%) 0 0 0
p value* < 0.01 < 0.01 < 0.01 < 0.01

Table IV. International knee documentation committee (IKDC) subjective knee evaluation score before and after operation.

p values (χ2) for rating in the normal-nearly normal versus the abnormal-severely abnormal rating (comparison between preop-
erative and postoperative data).
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riously abnormal. Three years after surgery, 40
cases (75.5%) were considered normal, 11
(20.7%) were close to normal, and 2 (3.8%) were
abnormal. No severely abnormal case was found
(Table VI). The IKDC evaluation indicated sig-
nificantly improved results, and significant dif-
ferences were observed between the preoperative
and final follow-up data (p < 0.01).

Complications
No complications, such as postoperative infec-

tions, spontaneous ligament rupture, acute syn-
ovitis, loose ligaments, loose screws, joint snap-
ping, or friction flu, were observed. Only one pa-
tient (2%) underwent removal of the tibial screw
because of pain. Adverse biological including
synovitis didn’t occurred. The X-ray of the post-
operative follow-up and knee joint activities are
shown in Figure 5.

Discussion

The ACL is the most easily damaged knee liga-
ment, with ACL injuries accounting for 80% of
knee ligament injuries16. ACL rupture has many
forms and clinical treatments. Among them, ACL
reconstruction is the most necessary. In this type
of treatment, the autologous tissue reconstruction
of the “bone-tendon-bone (B-PT-B)” from the
patella and the autologous hamstring grafting are
the most common approaches. However, these
methods also have many complications, such as
limited donors, easy patellar fracture, patellar ten-
don contraction, patella tendinitis, and decreased
muscle strength of the extensor mechanism17. Al-
lograft rejection in sensitized hosts has the same
mechanism. The fresh or frozen allograft tissue
containing active cells may lead to repelling reac-
tions, whose syndromes include synovitis, joint

pyogenic infection, graft fracture, and even unex-
plained absorption18. Recently, due to the improve-
ments in the manufacturing process of artificial
ligaments, ACL reconstruction using LARS artifi-
cial ligaments has become an important therapeu-
tic method for ACL rupture.

The LARS artificial ligament is designed based
on biomechanical principles to obtain satisfactory
resistance to fatigue strength, particularly damages
caused by repeated torsion, bending strength, and
excessive traction19. The strength of LARS artifi-
cial ligaments even exceeds the maximum stress
load for normal ligaments. Furthermore, these lig-
aments exhibit early stability9,10. Isometric quadri-
ceps exercises and straight leg raises can be safely
prescribed during the first two postoperative
weeks and confer advantages for faster recovery
of knee range of motion and stability20. Therefore,
it is important to do quadriceps exercises and
straight leg raises in the first two weeks after oper-
ation. Nau et al21 compared two groups of patients
who have undergone ACL reconstruction from
1996 to 1998, namely, those treated using the
LARS artificial ligament and those treated using
BPTB. They found that the LARS artificial liga-
ment group did not experience complications, par-
ticularly acute synovitis, within two years after
surgery. The stability of treatment in the LARS ar-
tificial ligament group was not significantly differ-
ent from that of the BPTB group. However, the
ability of the LARS artificial ligament group to
perform high-level movements in the early phase
was a clear advantage. Each group had one un-
fixed case, but both were cured after replacing the
screw. Liu ZT et al9 compared the results after an-
terior cruciate ligament (ACL) reconstruction us-
ing a four-strand hamstring tendon graft (4SHG)
versus Ligament Advanced Reinforcement System
(LARS) artificial ligament in 60 patients with a
minimum four-year follow-up. Their results show

Postoperative
Side-to-side difference

(KT-1000 for IKDC rating) Preoperative 1y 2y 3y

Normal (0-2 mm) 0 37 (69.8%) 38 (71.7%) 40 (75.5%)
Nearly normal (3-5 mm) 0 14 (26.4%) 13 (24.5%) 11 (18.9%)
Abnormal (6-10 mm) 20 (37.7%) 2 (3.8%) 2 (3.8%) 2 (5.7%)
Severely abnormal (> 10 mm) 33 (62.3%) 0 0 0
Mean ± SD (mm) 12.31 ± 2.20 2.55 ± 2.19 2.49 ± 2.03 2.35 ± 2.28
p value* < 0.01 < 0.01 < 0.01 < 0.01

Table V. Comparison of anterior displacement by KT-1000 test between preoperative and postoperative follow-up.

p < 0.01 (paired Student’s t-test) in comparison between preoperative and postoperative measurements.



that four years after ACL reconstruction using a
LARS ligament or 4SHG dramatically improves
the function outcome, while the patients in the
LARS group displayed a higher knee stability than
those in the 4SHG group. The LARS ligament is
considered a safe and ideal artificial ligament if
the ligament stump is good, whether in acute or
chronic ACL injuries, hence giving patients higher
satisfaction21. Pan X et al22 compared the midterm
outcome of ACL reconstruction using BPTB auto-
grafts or LARS ligaments. They found that there
were no significant differences between the two
groups with respect to the data of Lysholm scores,
Tegner scores, IKDC scores, and KT-1000
arthrometer test at the latest follow-up. They
demonstrate that the LARS ligament may be a sat-
isfactory treatment option for ACL rupture in ad-
dition to BPTB autografts.

Choosing the right tunnel direction and meatus
is clinically important to prevent the LARS liga-
ment and the channel formed by the femoral and
tibial bones from forming an acute angle. More-
over, doing so prevents the strong LARS liga-
ment from generating a shear in the tunnel,
which leads to the onset of bone necrosis and

collapse23, and avoids the friction between the
LARS ligament and intercondylar notch24 or that
between the LARS and posterior cruciate liga-
ments during knee bending activities25.

The stump of the cruciate ligament must be re-
tained during the reconstructive surgery. Recent-
ly, Lee et al26 reported that retaining the stump on
the tibial side during ACL ligament reconstruc-
tion can contribute to the revascularization of the
graft, regeneration of the nerve tissue, and pro-
prioceptive recovery. Similarly, for posterior cru-
ciate ligament reconstruction, more attention
should be given to the retention of residual fibers
during ACL reconstruction because these resid-
ual fibers may help in ligament revascularization,
re-innervation, and other aspects concerning the
bones27-28. The LARS artificial ligament needs to
damage the fibroblast growth in the stump of the
ligament to achieve the desired result. Thus, it is
most suitable for patients with acute injuries. Pa-
tients with sub-acute or chronic injuries may also
get good results, as long as the stump is good. If
the stump of the ACL cannot be used, rebuilding
should be strengthened by using materials from
the body. Gohil et al29 compared conventional

Postoperative

IKDC grade Preoperative 1y 2y 3y

Normal 0 28 (52.8%) 29 (54.7%) 29 (54.7%)
Nearly normal 0 22 (41.5%) 22 (41.5%) 23 (43.4%)
Abnormal 20 (37.7%) 3 (5.7%) 2 (3.8%) 1 (1.9%)
Severely abnormal 33 (62.3%) 0 0 0
p value* < 0.01 < 0.01 < 0.01 < 0.01

Table VI. International knee documentation committee (IKDC) objective knee evaluation score before and after operation.

p values (χ2) for rating in the normal-nearly normal versus the abnormal-severely abnormal rating (comparison between preop-
erative and postoperative data).

Figure 5. The X-ray radiographs of ACL LARS after surgery and the diagrams of flexion and extension activity of knee joints.
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the Lysholm scores and IKDC scoring system in-
dicated the therapeutic efficacy of the LARS arti-
ficial ligaments was satisfactory regardless of
when the ligaments were employed or whether
the stump was retained for cruciate ligament re-
construction. However, the follow-up period was
also not long. Therefore, further follow-ups are
needed to ensure long-term satisfactory results.
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the tunnel mouth, stump ligament tissue, and
LARS ligament formed a protective endogenous
fiber structure19. Trieb et al30 reported that paral-
lel collagen fibers and endothelial cells could
grow on the ligaments six months after surgery.
No occurrence of acute synovitis was observed,
indicating that the LARS artificial ligament is an
ideal graft material.

The LARS artificial ligament has numerous
advantages. After surgery, sufficient tensile
strength was immediately obtained, and the early
postoperative activity allowed for rapid recovery.
Moreover, rare complications, particularly acute
synovitis, and failure due to stress and wear of a
previous artificial ligament can be avoided. How-
ever, we must confess that LARS ligament has
it’s indications and reverse effects. The LARS
ligament may be considered in a patient who re-
quires fast recovery and understands the possible
risks of late graft failure and iatrogenic os-
teoarthritis31,32.

Conclusions

Patients with ACL rupture were treated via the
transplantation reconstruction of LARS artificial
ligaments using arthroscopy, and comparatively
satisfactory short-term effects were obtained. The
patients in this group were followed up for an av-
erage of 45 (36 to 52) months. The results from
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