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Traumatic lesions of the knee joint represent one of the most frequent lesions, found especially in young,
active people. The most often structures affected are menisci, cruciate ligaments, and cartilage. Identifying
of new reconstructive techniques and implants for the treatment of these complex lesions represents a
constant challenge for orthopedic surgeons. Our paper tries to present the utility of some implant techniques
along with our experience and the results obtained in our clinic.
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The knee joint is the largest joint of the human body and
is one of the major joints that take over the weight of the
entire body. Many traumas, inflammatory and tumoral
processes occur at this level because the knee joint is less
protected than other joints [1].

Traumatic lesions of the knee joint are among the most
frequent lesions, found especially in young, active people.
Structures that are most often affected are menisci,
cruciate ligaments and cartilage.

About 50 percent of all injuries that affects the anterior
cruciate ligament (ACL) will also interest menisci or
cartilage damage. Meniscal tissue consists mainly of water
and type I collagen fibers [2].

Meniscal tears are often classified according to their
orientation. They may be disposed vertical longitudinal,
vertical radial, horizontal, oblique or complex. Longitudinal
tears are more common medially, whereas radial tears
are more frequently seen laterally.

Ruptures of the ACL and posterior cruciate ligament
(PCL) can occur during sport activities. These two
ligaments are called the „central pivot” of the knee. ACL is
the main stabilizer of the knee in pivotal activities, having
an important role in the knee biomechanics. The ACL is
the most affected, being very often injured, especially in
the young, active population.

Chondral and osteochondral lesions represent
debilitating conditions. Untreated, they would progress to
more extensive joint damage, eventually leading to the
development of osteoarthritis [3].

Osteochondral defects are often symptomatic and
adversely affect the functionality of the joint. The
spontaneous healing capacity of osteochondral defects is
limited [3].

Trauma is the most common cause of osteochondral
lesions. It is usually caused by sports injury or accidents.
The shearing force creates a stress fracture through
cartilage matrix, and sometimes through subchondral bone
[4].

Experimental part
We studied a lot of 548 patients that were admitted and

treated in Orthopedics II Department from the Emergency
County Hospital Timisoara between 2010 and 2019.

These patients had lesions in the knee joint, affecting
menisci, ACL, PCL, and also osteochondral lesions.

Magnetic resonance imaging (MRI) was used to assess
the knee joint lesions preoperatively, while for the severity
of cartilage damage, we used International Cartilage Repair
Society (ICRS) severity scoring system, consisting of two
parts: the first part, A: PATIENT PART -contains ICRS Injury
questionnaire, and International Knee Documentation
Committee (IKDC) Subjective Knee Evaluation Form-2000;
the second part, B: SURGEONS PART -contains ICRS Knee
Surgery History Registration, IKDC Knee Examination
Form-2000, ICRS - Articular Cartilage Injury Mapping System,
ICRS - Articular Cartilage Injury Classification, ICRS -
Osteochondritis Dissecans Classification, ICRS -Cartilage
Repair Assessment System [3].

Various surgical treatment methods were performed,
based on lesion type, association and classification of the
lesions.

The surgery was performed through arthroscopy or mini-
arthrotomy or combined, according to the case
requirement.

In meniscal tears, the treatment consisted of
meniscectomy or meniscal suture.

In cruciate ligaments rupture, consisting of isolated ACL
rupture or both ACL and PCL rupture, the treatment
methods were reconstruction using different types of
grafts.

Autografts that were used in some cases were either of
patellar tendon using bone -tendon -bone technique or
hamstring technique. In several cases we used allograft of
patellar tendon using bone -tendon -bone technique from
cadaver. Artificial ligaments (ligament advanced
reinforcement system -LARS) were used for ACL in some
cases, while for PCL in all cases. LARS ligament is a
synthetic ligament made of non-absorbing polyethylene
terephthalate fibers whose structure allow tissue in growth
in the intra-articular part, improving the stability of the joint
[5].

For osteocartilaginous lesions, we used different
methods of treatment, from the classical microfracture or
mosaicplasty techniques, up to the modern reconstructive
techniques, such as Hyalograft C, Chondrotissue implants
and Agili-C implants.
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Hyalograft C implant was implanted using a two steps
procedure. In the first stage the harvest of the cartilage
cells was performed. After the harvesting, cells were sent
for processing, and the implantation intervention was
performed in the 7th day after the first procedure. The
implantation was done using a miniarthrotomy.

For the patients receiving Chondrotissue implants, a
standard mini-open arthrotomy was used. The defective
cartilage was carefully debrided down to the subchondral
bone. A standard microfracture procedure was then
performed. A freeze-dried chondrotissue matrix was
immersed in 3 mL autologous serum for ten minutes and
placed into the defect. For transosseous fixation of the
matrix, absorbable threads were secured with threefold
knot to act as anchors to the subchondral bone [6].

For Agili-C, the procedure was performed through
minimal arthrotomy centered on the cartilage defect, after
arthroscopic examination of the joint.

In the group that was treated with Agili-C, in case of
associated lesions (meniscus + ACL + osteochondral
lesions), we performed a first surgery to resolve the
meniscal lesions and ACL first, and after 6 months we
implanted Agili-C. In case of meniscal + osteochondral
lesions the intervention was performed in one single
surgical procedure.

Results and Discussions
Our group of 548 patients was divided according to the

complexity and association of the lesions. One hundred
thirty-six patients had only meniscal lesions, 185 had
combined meniscal and ACL lesions, 10 had meniscal,
ACL and PCL lesions, 40 had association of meniscal, ACL
and osteocartilaginous lesions, and 177 had meniscal and
cartilaginous lesions, as shown in figure  1.

For patients operated using Hyalograft C, Chondrotissue
and Agili-C techniques, weight bearing was allowed after
6 weeks postoperative.

All patients were evaluated pre- and post-intervention,
using a KT 1000 Arthrometer to measure knee instability.
Knee function was assessed using the International Knee
Documentation Committee (IKDC) score and Lysholm
Score. Physical activity levels were measured using the
Tegner Activity Scale.

Each patient was functionally and clinically evaluated
using IKDC score and Knee Injury and Osteoarthritis
Outcome Score (KOOS) at 3, 6, 9, and 12 months after
surgery.

The KOOS covers five dimensions that are reported
separately: pain, symptoms, activities of daily living, sport
and recreation function, and knee-related quality of life. It
is used to ensure content validity for subjects with ACL
injury, meniscus injury, and early osteoarthritis. The five
dimensions of KOOS were scored separately: pain (nine
items); symptoms (seven items); activities of daily life
function (17 items); sport and recreation function (five
items); and knee-related quality of life (four items). All
items were scored from 0 to 4, and each of the five scores
was calculated as the sum of the items included [27].

Figure 2 demonstrate an improvement of patients status
overall, in all the 5 parameters evaluated by KOOS scale.
Figure 3 represents the 5 parameters distinguished
(Symptoms, Pain, Daily Activity, Sport, Quality of Life) and
one can observe a progressive improvement of the
parameters.

Fig. 1. Distribution of the identified knee joint lesions
in the study group

LARS artificial ligament was used in 35 cases for ACL,
and in all PCL cases.

Hyalograft C was used in 7 cases, Chondrotissue in 12
cases, and Agili-C in 60 cases from all the cases with
osteochondral defect.

The medication administered during hospitalization
consisted of non-steroidal anti- inflammatory painkillers,
according to the hospital protocols [7-12], with respect to
any pre-existent conditions such as diabetes mellitus [13-
20] or cardiovascular conditions such as arterial
hypertension [21-26].

Rehabilitation was performed using specific protocols,
allowing for full load on the second day postoperative for
patients with meniscal surgery only and for patients who
also had autologous chondrocyte implantation (ACI).
Physical activity such as performance sport was allowed
after 6-8 months in bone-patellar tendon-bone (BTB)
autograft cases, and after 6 weeks in LARS cases.

Fig. 2. Primary endpoint: KOOS Overall
* p < 0.05 (difference from baseline was statistical significantly)

Fig. 3. KOOS subscales (see text for abbreviations)
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Comparing ICRS III grade lesions vs. ICRS IV grade lesion
(fig. 4 and fig. 5), one can observe that the KOOS scores
have the same ascendant trend in both scales, regardless
of the severity of the lesion. All the results have proven an
increasement in patient’s status and quality of life.

(fibrocartilage), which lacks the biomechanical
characteristics of hyaline cartilage that are necessary to
withstand the compressive forces distributed across the
knee [31].

Autologous cartilage using a technique with
tridimensional solid support (HYAFF-11) Hyalograft C is a
tissue-engineering approach for the treatment of knee
cartilage defects involving the implantation of laboratory
expanded autologous chondrocytes grown on a three-
dimensional hyaluronan based scaffold. We used it in only
7 cases, as the product was retreated from the market.

Autologous implant of chondrocytes using the
arthroscopic pathway - Chondrotissue (BioTissue AG,
Zurich, Switzerland)-collagen sterile matrix chondrotissue-
absorbable non-woven polyglycolic acid textile treated with
hyaluronic acid.

The chondrotissue scaffold is an absorbable non-woven
felt of pure polyglycolic acid (PGA) combined with
fermentative and freeze-dried hyaluronic acid (average
molecular weight, 1,200 kDa) and a porosity of
approximately 70%. The matrix is like a sponge and retains
the clot and the progenitor cells inside the defect, inducing
hemostasis and protecting the subjacent tissue. The
mechanical stability ensures handling and safe fixation by
glue with fibrin, trans-osseous or trans-cartilage suture or
absorbable brooches. The mesenchymal stem cells derived
from bone marrow are flushed into the cartilage defect by
the scaffold, while their differentiation into chondrocytic
cells is supported by the hyaluronic acid. In the ovine model,
the combination of an absorbable textile scaffold and
hyaluronan has been shown to accelerate and improve
repair with cartilage matrix rich in type II collagen,
compared to microfracture alone [32-36].

The involvement of subchondral bone in many of these
lesions requires the development of cell-free treatment
strategies focused on the entire osteochondral unit, as to
regenerate both components of the osteochondral unit and
to restore the articular surface.

Agili-C is such a novel, biphasic osteochondral implant
composed of modified aragonite. The implant is acellular,
biodegradable, capable of bone marrow mesenchymal
stem-cell recruitment, preclusive of inappropriate
fibroblastic ingrowth, and capable of facilitating functional
hyaline cartilage and bone regeneration. The implant
consists of a natural crystalline aragonite, derived from
corals [37-40].

Conclusions
We consider LARS artificial ligament to be a facile and

timely solution for ACL reconstruction with a faster
recovery period compared to other techniques. It is, in our
opinion, a very good solution for athletes and sport
professionals due to its resistance, reliability and stability,
and the short rehabilitation period. It is also important to
note that there is no need to harvest a ligament in order to
complete the procedure. Like the bone–patellar tendon–
bone (BTB) graft and hamstring technique, LARS artificial
ligament displays both advantages and disadvantages. The
LARS ligament relies on both the feasibility and the ability
to repair the native torn ligament.

The combination of microfracture and Chondrotissue
is, in our opinion, an interesting option for the treatment of
large cartilage defects.

Agili-C is an innovative implant, with a lot of
characteristics that give a lot of hope for the future of
osteochondral lesions treatment. Once in place, osteo-
integration and osteo-conduction begin as the scaffold
pores are gradually filled with avascularised fibro-

 Fig. 4. KOOS Overall,
ICRS III

  Fig. 5. KOOS Overall,
ICRS IV

It is well known that the function of the knee is related
to the amount of the menisci which is left after
meniscectomy.

In 1948, Fairbank [28] reported the clinical outcomes
of 107 patients after total meniscectomy and found that
the majority had progressive flattening of the condyle,
narrowing of the joint space and ridge formation.

Recent studies have proven that the knee instability after
ACL rupture might lead to an increased risk of meniscal
tears and premature degenerative changes of the knee
joint.

Artificial ligament LARS that we used represents a
synthetic scaffold that used to augment the repaired native
soft tissue. It is an internal fixator which allows ingrowth
of tissue in the intra-articular part, so it is permeable to the
healing process. The scaffold uses a design which mimics
the native anatomic ligament fibers: intra-articular
longitudinal fibers resist fatigue and allow fibroblastic
ingrowth, whilst extra-articular woven fibers provide
strength and resistance to elongation. LARS requires no
tissue harvesting and it will not lead to further loss of
proprioception, as compared to other procedures of ACL
reconstruction [29].

Treatment of articular cartilage lesions in the knee
consists of a wide range of techniques that are currently
practiced, ranging from conservative measures through
various types of surgical techniques [30]. The end result of
these methods is usually a fibrous repair tissue
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mesenchymal tissue rich in osteo-progenitor cells. The
implant promotes formation of hyaline cartilage from the
periphery towards the center.
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