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ABSTRACT:

The collagen matrix has established itself as the
standard in the treatment of chondral and osteochondral
injuries of the knee joint.

Purpose: The application of this surgical technique
aims at the restoration and regeneration of the defect with
hyaline cartilage, which is the basis for achieving good
early and long-term clinical results.

Material and Methods: We present 36 patients who
are surgically treated with this technique. Patients are di-
vided into two groups according to the etiological prin-
ciple.

Results: Results are defined as good and very good
and are comparable to the results of other similar retro-
spective studies.

Conclusions: The method is applicable in selected
cases of a traumatic and degenerative nature and is an al-
ternative to early knee arthroplasty.
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INTRODUCTION:

Treatment of damage to the articular cartilage of
the knee joint places a number of challenges to modern
traumatology [1]. The treatment of this pathology is aimed
at restoring the joint cover with hyaline cartilage, thus
aiming at achieving stability and full functional restora-
tion of the adjacent joint [2], as well as prevention of pre-
arthritic conditions [3]. Based on the etiological agent,
cartilage damage is divided into two main groups:

1- Traumatic — they are specific for the young,
physically active patient population as a result of acute
or chronic trauma. They are often combined with damage
to other soft tissue structures of the knee joint (articular-
ligamentous apparatus, menisci) [4].

2-Degenerative — the articular cartilage damage is
chronic, based on concomitant diseases or conditions such
as static angular deviations of the knee joint, intra-articu-
lar fractures, age-related arthrosis, aseptic necrosis, meta-
bolic and endocrine diseases [5].

In modern literature, there are many classifications
grading the articular cartilage damage. In our practice, we
use the Quterbridge classification [6], which divides these
injuries into four degrees:

Grade 0 — normal and intact articular cartilage;

Grade 1 — chondromalacia;

Grade 2 — Fissures and superficial partial defect
without reaching the subchondral zone

Grade 3 — The chondral defect reaches the subchon-
dral zone;

Grade 4 — The chondral defect also involves the
subchondral bone;

Our aim is to present surgical technique and results
using acellular collagen matrix in the treatment of degen-
erative and traumatic chondral lesions of the knee joint.
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MATERIAL AND METHODS:

For the period 2017-2022, 36 patients were surgi-
cally treated with this technique in the Orthopaedics and
Traumatology Clinic at Medical University-Pleven. The
chondral defects in all of the patients are diagnosed and
evaluated with MRI scan. For twelve of these patients, we
use CT-scan for evaluation of subchondral bone structure.
The average age of the patients is 38 years. The patients
are divided into two groups according to the etiological
principle.

1. Patients with traumatic cartilage damage - 30 pa-
tients (fig. 1)

Fig. 1 a), b). Traumatic chondral defects
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2. Patients with degenerative cartilage pathology -
6 patients (fig. 2)

Fig. 2 a), b). Degenerative chondral defects

The first group included 30 patients. The average
age of the patients in this group is 30 years. The gender
distribution is Male 21 / Female 9. The average size of the
chondral defects is 4 sq. cm (Fig. 1). In 28 of the patients,
the load-bearing zone of the medial femoral condyle was
involved, in 2 of the cases - the load-bearing zone of the
lateral femoral condyle. (fig.3)
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Fig. 3. Chondral Defect

All patients from this group were treated primarily
arthroscopically as the accompanying pathology (menis-
cus damage) was initially removed, and the cartilage dam-
age was stabilized and prepared.

A second group includes 6 patients. The average
age of the patients in this group is 48 years. The gender
distribution is Male 3 / Female 3. Patients from this group
are strictly selected and include those with moderately ex-
pressed and highly painful medial unicondylar arthrosis,
with preserved patellofemoral joint. Patients with ex-
pressed subchondral osteosclerosis and the presence of
scar osteophytes, those with a rigid medial capsular
ligamentous complex, and patients with expressed joint
instability were not treated with this technique.

Our surgical algorithm includes the mandatory use
of an Esmarch tourniquet. We remove all loose and un-
stable cartilage fragments with a small curette and shaver,
creating a stable periphery of the defect. We preserve the
integrity and intactness of the underlying subchondral
bone.

The defect area is dried with a micro-aspirator, af-
ter which the defect is filled with the previously prepared
and tempered acellular collagen matrix using a cannula.
We wait for the hardening of the same one (on average
about 5 min.), after which the operative intervention is
completed.

Postoperatively, we immobilize the limb for 48
hours, after which active rehabilitation of the joint be-
gins without loading. We allow partial load after 40 days
full load after 90 days. For 22 patients — 20 patients from
group one and 2 patients from group two, we did control
MRI-scan 3 months after the operative treatment. In these
cases we observe full regeneration of the chondral defect.
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For one patient we did arthroscopic view of the chondral
defect. This was done because the patient had suffered
traumatic injury about six months after the acellular col-
lagen matrix technique was used.

RESULTS:

This study covers 36 patients divided into two
groups. 29 patients (80%) were clinically followed. Con-
trol examinations were carried out in the third, sixth and
twelfth months.

To evaluate the results, we used the Rating System
of the International Committee for Personal Documentation
of the State of the Knee Joint in Operated Patients - IKDC.

The average value we obtained was 75.4, and these
results are defined as good and very good and are com-
parable to the results of other similar retrospective stud-
ies. Two patients underwent unicondylar knee arthroplasty
at a later stage because of persistent pain in the medial
compartment of the knee joint. The reason for this, in our
opinion, is the expansion of medical indications in clini-
cal cases with degenerative pathology.

DISCUSSION:

Numerous clinical studies and experimental animal
studies have shown that early operative treatment has
much better clinical results than conservative treatment
[7].

The factors that determine the surgical behavior in
these patients, in our opinion, are:

1. The size of the chondral damage;

2. The damage localization;

3. Quterbridge degree;

4. Presence of accompanying knee joint soft tissue
damage;

5. Stability of the knee joint;

Meanwhile, numerous methods of treatment for iso-
lated cartilage damage already exist. The early results us-
ing the acellular collagen matrix technique are compara-
ble to the results achieved by other authors. [8,9,10].

With the method of debridement and lavage, tem-
porary relief of the clinical symptoms is achieved, but it
does not allow regeneration of the damaged cartilage [11].

The method of microfracture and abrasion arthro-
plasty leads to the formation of replacement fibrocartilage.

Autologous chondrocyte transplantation developed
by Brittberg is aimed at restoring hyaline articular carti-
lage [12].

The modern development of biotechnology has led
to the development and introduction of acellular colla-
gen implants into clinical practice [13]. These acellular
matrices fill the defect site and create an environment for
cell migration. The autoregenerative potential is due to
the neighboring migration of stem cells on the one hand
and of fibroblasts on the other but differentiated to a chon-
droblastic phenotype. The in vitro ability of these matri-
ces to stimulate the proliferation and synthesis of
proteoglycans and type-II collagen has also been proven
as the end result is repair of the defect with hyaline carti-
lage [14,15,16].
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CONCLUSIONS:

The method is applicable in selected cases of a trau-
matic and degenerative nature and is an alternative to

early knee arthroplasty.

The method is devoid of complications, does not

resocialize early.

We believe that this technique is indicated for the
treatment of cartilaginous damage of other large joints,

providing an alternative in the treatment of cartilage pa-

thology.

require long-term rehabilitation, and allows patients to
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