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The review covers the current state of the problem of operative treatment of malleolar fractures and the associated consequences. Various
methods used in osteosynthesis of the malleolus were analyzed. The main criteria of the favorable arrangement of the fractured bone fragments
for malleolus reposition are identified. Methods for recovery of the ligamentous apparatus of the ankle joint are described, that have been
neglected by many surgeons, though in 50% of cases it causes development of chronic instability with further osteoarthrosis. The reason for
large number of poor outcomes of malleolar fracture treatment is defined, which occur despite the anatomically precise reposition, recovery
of the ligamentous apparatus and good postoperative care of patients. All this is mainly due to presence of post-traumatic articular cartilage
defects that further induce development of osteoarthrosis. The main techniques used for arthroscopic treatment of this pathology are described,
including that with the autologous chondrocyte implantation. Attention is given to the subject of primary and revision replacement of the ankle
joint, the long term results in comparison with replacement of knee and hip joints are shown. The modern and most efficient techniques of
the ankle joint arthrodesis are presented, including arthrodesis with a retrograde intramedullary rod and arthroscopic arthrodesis. The main

techniques used for treatment of the post-traumatic ankle joint arthrosis are identified depending on its stage.
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In the structure of locomotor system injuries, malleolar
fractures are among the most frequently occurring and
the most significant ones in terms of their anatomic
and functional consequences. The occurence rate is
174 fractures per 100,000 persons, the average age
when these fractures occur is 45.9, in the structure of all
fractures this injury type amounts to 9% [1-3]. Despite
there is a large variety of conservative and surgical
treatment techniques for these injuries, the number of
poor outcomes reaches 7-38% [4—6], and in cases with
severe pronation fractures it grows up to 40% [7]. In 60—
70% cases, injuries of this area occur in working-age
people. In 60% cases, injuries of the ankle joint leads
to development of arthrosis [8—10]. The occurrence rate
depends on the fracture type: with malleolar fracture
of the A-type (as defined by the International AO/ASIF
Classification) — 4%, with malleolar fracture of the C-
type — up to 33% [11]. Disablement in patients with
this pathology reaches 8.8—46% [4—6], and in cases
of injuries with disruption of the distal tibiofibular
syndesmosis — 61% [7]. Despite achievements of the
modern medicine, up to 50% of patients with injuries of
the ankle joint ligaments receive treatment that proves
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inefficient and causes development of chronic instability
of the ankle joint and rapid osteoarthrosis development
[12]. There is also injury of articular surface of the talus
bone associated with malleolar fractures (up to 73%
cases), that tends to be left undiagnosed quite often
[13]. Therefore, treatment of malleolar fractures is
subject to a number of difficulties related to character
of the fracture, functional significance of the ankle joint
and unfavorable biomechanical conditions affecting the
articular surface after injury. Furthermore, unlike other
joints of the body, the ankle joint is subject to the highest
load per square centimeter of the articular surface. Both
intra-articular and juxta-articular injuries require precise
anatomical reposition and ensuring early functionality to
recover the complete support ability of the limb. lll-timed
recognition and inadequate treatment of such injuries
cause unfavorable outcomes [11, 14]. Moreover, results
of the analytical studies [4, 5, 15, 16] showed that
conservative treatment of malleolar fractures that are
not accompanied with displacement of bone fragments
or when displacement does not exceed 1-2 mm, 12—
17% patients experience rapid development of post-
traumatic osteoarthrosis or significant progress of
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existing degenerative-dystrophic changes. This is due
to two factors: articular cartilage is damaged by injury
and the capsular-ligamentous apparatus often does not
recover, resulting in instability and/or incongruence of
the joint. Early and technically correct operation is much
safer and results in fewer complications than closed
reposition [17-19].

Operative treatment of malleolar fractures

Isolated infrasyndesmotic injuries (A-type, as defined
by the International AO/ASIF Classification) to the
distal portion of the fibula without medial side damage
and isolated nondisplaced transsyndesmotic fractures
(B-type, as defined by the AO/ASIF Classification) of the
lateral malleolus with the medial side left undamaged can
be relatively stable and subject to conservative treatment.
In other cases operative treatment is indicated because
generally only open reposition and stable internal fixation
can guarantee precise anatomical recovery [20, 21].

The following operative fixation devices are used [7,
11, 19, 20, 22-26]:

— for the lateral malleolus fracture — plates, screws,
rods, Weber’s osteosynthesis, wire cerclage systems (in
particular cases), titanium nickelide devices with shape
memory;

— for the medial malleolus fracture — screw, plate,
screw with a pin, Weber’s osteosynthesis, transosseous
wire suture, twisted thread suture (in particular cases
of splintered fractures), titanium nickelide devices with
shape memory;

— for the fracture of distal metaepiphysis of the
tibia — screws, pins (including transcutaneous), Weber’s
osteosynthesis, supporting plates, in particular cases —
rods, other plates, lag screw;

— for the fracture of distal tibiofibular joint — ligament
suturing, lag screw, screws, sometimes combined with
plates or special covers, clamp-like holding device with
screws, titanium nickelide devices with shape memory, in
particular cases wire (also combined with pecial covers),
alloplasty of ligaments.

A reasonable approach to the choice of fixation
technique in every particular case allows to use any of
the methods described.

When dealing with bone tissue defects and treating
old injuries, various techniques of osteoplasty and
tenoplasty are used.

The most favorable time to perform osteosynthesis
is 68 h after the injury. Control on fracture union after
osteosynthesis is carried out using clinical, radiological
and radiothermometric methods [20, 27, 28].

Purposes of operative treatment of the malleolus [11,
23, 271

anatomically precise bone reconstruction, especially
fibula;

reconstruction of the capsular-ligamentous apparatus
and the syndesmosis;
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removal of loose cartilage fragments;

stable osteosynthesis enabling functional treatment.

Position of the bone elements of the ankle joint must
meet the following criteria [11, 19, 20, 29, 30]:

1) the tibial axis is perpendicular to line of the ankle
joint, inclination of the talus bone is zero degree;

2) stability indicators for the distal tibiofibular joint:
tibiofibular clear space on the simple anteroposterior
radiograph, measured 1 cm proximal of the joint
cavity — less than 5 mm; tibiofibular overlap measured
1cm proximal of the tibial plafond on the simple
anteroposterior radiograph — more than 10 mm, while
on the radiograph with internal rotation — more than
1 mm;

3) uniformity of the joint cavity: medial joint cavity
equal to the joint cavity between the cupula of the talus
and arch of the tibia;

4) allowed displacement of the medial malleolus in
any direction — no more than 2 mm, of the distal end of
the fibula at the site of fracture — less than 2 mm;

5) displacement of the posterior border of the tibia
fragment — less than 2 mm, with the posterior border of
the tibia fragment less than 1/4 of the articular surface
displacement (or less than 25% of the articular surface
displacement on the lateral radiograph) any displacement
can be neglected.

In the standard approach, first the tibial shortening
and its rotational displacement are eliminated, then
follow tibiofibular syndesmosis reconstruction and
osteosynthesis of the posterior border of the tibia
fragment, and finally fixation of the medial malleolus or
suture of the deltoid ligament [7, 19, 23, 24].

In operative treatment of the lateral malleolus,
external approach is generally used: a straight incision
slightly posterior of the fibula. Care should be taken not
to damage the superficial peroneal nerve, which lies
closely anteriorly of the lateral malleolus [20, 31-33].

In treatment of the A-type fractures according to
the AO/ASIF Classification, bone fragments may be
secured using pins and wires or malleolar screw [20,
27] (Figure 1).

In treatment of the B- and C-type fractures
according to the AO/ASIF Classification, extracortical
osteosynthesis is performed with application of a one
third tubular or reconstructive plate (standard plates or
their angle-stable versions that are recommended to
place somewhat posteriorly of the fibula) [7, 20, 23, 24,
27, 34] (Figure 2).

Recently, the minimally invasive percutaneous
plate osteosynthesis (MIPPO) technique has been
increasingly used, that minimizes the damage of soft
tissues, reduce post-operative complications and ensure
earlier functional load on the joint [35, 36]. In the study
that involved 12 months of observation of patients, Pires
et al. [37] obtained more than 90% of good and excellent
results, according to the AOFAS scale — the average of
88.3. Kim et al. [38] obtained different results (AOFAS —
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Figure 1. Avulsion fragment is first stabilized with two K-wires
fixed under compression by means of a tension with a wire
loop [20]

the average of 97.1) using T-LCP plates to fix the A- and
B-type fractures.

In treatment of lateral ligaments on the outside of
the ankle joint, tendon suture, plasty with the use of
muscle tendons autografts, plasty with allografts (most
commonly used grafts are those containing Carbon
fiber, such as Linaphil (B. Braun Melsungen, Germany).
The most commonly used technique is tenoplasty by
Evans and Watson-Jones procedures (plasty with
the short peroneal muscle) [39]. In his study Krips et
al. [40] proved that even after ten years of observation
anatomical reconstruction of tendons gives much better
results than the results of plasty with allografts.

Figure 2. Oblique fracture is compressed with
a 3.5 mm (or 2.7 mm) cortex lag screw inserted
anterior to posterior or posterior to anterior, and
this fixation is protected with a one third tubular
plate bent along the exterior portion of the
fibula [34]
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Therefore, tendon suture or the trans-osseous
reinsertion of tendons with regard to their attachment
points as well as their physiological extension range do
not cause any constraints to the normal biomechanics
of ankle joint (unlike various techniques of auto- and
alloplasty) and can be considered a treatment of choice
in reconstruction surgery on the lateral ligamentous
apparatus [39, 41, 42].

Posterior lip of the tibial arch, the so called posterior
malleolus or Volkmann’s triangle, is often involved in the
process in malleolar injuries. If the fracture of the posterior
border of the arch affects 1/4 of articular surface it needs
to be reduced and fixed to avoid posterior subluxation of
the talus bone and incongruity of the joint. Posterolateral
approach is recommended: incision between the
Achilles tendon and peroneal muscle tendons [20,
43-46]. Fixation with one or two spongious or cortical
screws under control in electro-optical converter is
recommended [19, 20, 47, 48] (Figure 3).

As for choice of technique for operative fixation
in cases of disruption oftendons of the distal
tibiofibularsyndesmosis, it should be noted that there
are various ways to hold tibia and fibula together:
ligament suturing, use of auto- and alloplasty, or position
screw. However, the best results (based on the time
when the movements start, number of post-operative
complications) were obtained when screw fixation was
used (more than 90% of good and excellent results,
according to the AOFAS and the FAAM scales) [49-53].
Allowing to apply considerable apposition force to tibia
and fibula, the position screw causes little damage to
bone and paraosseous soft tissues, and, above all, —
to ligament fibers in the tibiofibular gap. Holding the
tibia and fibula in apposition, the position screw does
not impair mutual mobility both in vertical and sagittal
directions, that is physiologically significant for the ankle
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Figure 3. Posterolateral fragment is carefully reduced and then fixed with a 4.0-mm spongious screw inserted anterior to posterior
or posterior to anterior. For small fragments, a 3.5-mm cortex screw can be used as a tensioning device. Please pay attention to
the direction of its insertion for the fragment often has a posterolateral position) [20, 48]

Figure 4. Position screw inserted posterior to anterior at an angle of 25° [54]

joint functionality during the post-immobilization period.
This structure ensures the simplest way to measure and
correct the degree of approximation between tibia and
fibula during surgery.

As in the vertical direction the fibular notch of the tibia
forms not a straight vertical line, but rather a curve with
an outwardly protruding bulge, the optimal adaptation
of the supporting elements with the fixation device is
achieved when it is inserted posterior to anterior in a
slantwise direction at an angle of 25-30° in relation to
the horizontal axis (perpendicular to the medial surface
of the distal metaepiphysis of the tibia) and the screw

156 CTM [ 2015 — vol. 7, No.2

head is placed on the fibular side 2 cm proximal of the
tibiofibular joint. There is no consensus yet on whether
one or two cortical layers of the tibia shall be engaged
by the position of the screw thread. A recent study
supports the use of tricortical screws with no increase in
complications [7, 20, 23, 24, 54, 55] (Figure 4).

In cases of old ruptures of the tibiofibular syndesmosis,
the latter is formed by scar tissue that is incapable to hold
tibia and fibula firmly. Therefore, the surgery requires
complete resection of the scar tissue and careful exposition
of the fibular notch of the tibia with further fixation of the
tibiofibular syndesmosis using the position screw.
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Figure 5. Various methods of the medial malleolus fixation [20]

Furthermore, use of tensioning devices with local force
application may potentially cause valgus angulation of the
fibula distal fragment when the screw is tightened. Valgus
position of the lateral malleolus results in dysfunction of
the ankle mortise, appearance or retention of the talus
bone pronational subluxation and renders any surgical
intervention senseless. Prevention of this displacement
includes fibular osteosynthesis with structures that
ensure stable fixation of fragments and tensioning of the
tibiofibular syndesmosis with the angle of 90° flexion at
the ankle joint (back edge of the talus bone will dose the
compression applied) [7, 20, 27, 56].

For operative treatment of the medial malleolus,
medial approach is generally used: incision placed
slightly posterior of the medial malleolus along the tibia
with a distal J-shaped curve [20, 57-59].

The most reliable fixation device for the medial
malleolus is the screw [7, 20, 23, 27], that is inserted in
the meta-epiphyseal portion of the tibia parallel to the
joint cavity in treatment of the A-type fractures according
to the AO/ASIF Classification, and from the top of the
medial malleolus perpendicular to the fracture line in
treatment of the B- and C-type fractures. Use of a single
screw permits rotational instability, so a second Kirshner-
wire is inserted parallel to the screw. Osteosynthesis
with pins is recommended for fractures with small
fragments that may be further split. Pins are inserted
either crosswise or parallel. In the latter case fixation
should be supplemented with an 8-shaped transosseous
wire or strong thread suture. This technique (of the
Weber's osteosynthesis type) allows to hold fragments
securely even when the medial malleolus is split in two
pieces. Pins fixed transosseously are removed in 3-
5 weeks. Later on, there is no need to repeat surgical
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intervention to remove metal structures. Along the use
of osteosynthesis techniques, one must not ignore the
possibility to fix the medial malleolus with a suture. In
the area of proximal fragment, a transosseous suture
must be used, while in the area of distal fragment a
twisted (with fixation through the soft tissues), interrupted
transosseous or 8-shaped suture, or a combination of two
suture types can be used. Despite its lower stability, this
technique allows to achieve quite a successful retention
of fragments in treatment of comminuted fractures, or in
case of medial malleolus splitting during surgery, as well
as small fragment fractures. For larger fractures, a three-
hole one third tubular plate fulfilling support function may
be used [7, 20, 22, 23, 25, 27, 60] (Figure 5).

Deltoid ligament injuries usually do not require
operative treatment. However, if the medial joint
cavity remains widened after reposition of the fibula
fracture using an intraoperative radiograph, or precise
reposition of the lateral malleolus is hindered, surgical
revision of the medial side is recommended. Recent
ruptures of the deltoid ligament are joined by PET-sutures
or reconstructed using local tissues; in old ruptures,
plasty by auto- or allografts is performed (the most
commonly used type is plasty by anterior portion of the
posterior tibial muscle ligament) [7, 19, 20, 25, 27, 61].

Operative treatment of malleolar fracture
consequences

In treatment of malleolar fracture consequences the
following operative interventions are performed:

reconstruction surgery, including decompression of the
ankle joint, the joint arthroplasty and its endoprosthesis
replacement;
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stabilizing
arthrorisis).

Endoprosthesis replacement of the ankle joint is
currently one of the most complex, painstaking and
poorly studied problems. Challenges related to the
endoprosthesis replacement of the ankle joint are mainly
caused by the complexity of its anatomical structure,
diversity of its functions and huge staticodynamic loads,
that according to different authors vary from 3 to 13.5
of the body weight [62, 63]. Complexity of the ankle
joint biomechanics, necessity to consider the functional
status of the talocalcaneal joint and variability of the axis
geometry and the normal movement amplitude make it
very difficult to produce the prosthesis that would replace
the joint in any person [7, 62, 63].

There are two basic endoprosthesis groups —
coupled and uncoupled. Coupled endoprosthesis
can not compensate for all mechanic features of the
joint, that is why maximum load occurs in the fixation
sites, especially where the bone cement contacts with
the bone, what causes its early instability. Currently
uncoupled endoprostheses are used. Their use is often
associated with the impingement syndrome, but the
load on the bone in the fixation sites is lower, so the
long term results are better. Based on the movement
mode these endoprostheses are classified into single-
axis (Mayo, TPR, Buchholz, Oregon, Grundaj, Loskutov
etc.) and multiaxis (Smith, Newton, STAR, Agiliti,
Hintegra etc.). Multiaxis structures give better results,
especially for rigid (rheumatoid) rear part of the foot,
when restoration of supination and pronation reduces
the load that cause mechanical loosening. Uncoupled
prostheses are subdivided into two-component and
three-component, cemented and uncemented. The
best results were achieved with the uncemented three-
component endoprosthesis HINTEGRA (NewDeal SA,
France) (Figure 6) having five-year survival rate of 98%,
and the STAR endoprosthesis (72.7%) [7, 64—66].

Today the ten-year survival rate of the uncemented
endoprosthesis is observed in more than 80% of
cases [62, 63]. For reference: in the hip joint, considered
the most “suitable” for endoprosthesis replacement,

operations  (arthrodesis, tenodesis,

the 10-year survival rate of the uncemented prosthesis
is 88-91% (results obtained in more than 280,000
observations) [67]. The average range of motion in
the ankle joint after endoprosthesis replacement is
27.2°, and though it is less than in the healthy joint, it is
generally accepted that the normal act of walking can be
accomplished with at least 25° [63, 68, 69]. Rate of good
and excellent results on the AOFAS scale is 75% [63].
The most common complication after endoprosthesis
replacement of the ankle joint is a stress fracture of
the malleolus with the occurence rate that may reach
20% [70]; however, plaster immobilization is helpful to
achieve fracture union in most cases [63].

Other complications after endoprosthesis replace-
ment include protrusion and instability, especially of
the endoprosthesis’ tibial component, heterotopic
ossification, synovitis, exostosis of the malleolus
impairing walking, osteoporosis of bone tissue on the
site of cement fixation etc. [7]. According to different
authors, a revision surgery rate of after endoprosthesis
replacement is 4—24% and involves replacement of the
polyethylene insert, osteotomy of anterior or posterior
impingement, ligament reconstruction, osteotomy of
the calcaneal bone, subtalar arthrodesis, lengthening
or shortening of the fibula, achillotomy, osteosynthesis
of the peri-prosthetic fracture [1, 68, 69, 71-74]. For
reference: revision endoprosthesis replacement of the
hip joint is 14.4%, revision endoprosthesis replacement
of the knee joint — 7.3% [75].

Corrective and reconstructive-reparative surgery is
one of the promising directions in treatment of malleolar
fracture consequences. Corrective operations are
indicated for pseudarthrosis, malunions following a
malleolar fracture with valgus or varus foot position.
Moreover, when deformed after injury, biomechanical
axis of the lower Ilimb under load intensifies
degeneration of the injured articular cartilage, what
highlights the necessity to perform these operations,
whose effectiveness, according to literature data,
is 75-90% [76-81]. There are several types of the
fibula (transverse, oblique, Z-type, or along the fracture
line) and the tibia (wedge and angle) osteotomy. Each

Figure 6. Uncoupled three-component endoprosthesis of the ankle joint HINTEGRA [64]
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of this options has its advantages and disadvantages,
and none is the optimal one in all the clinical cases.
But lengthening and shortening osteotomy types are
used. Malleolar lengthening can be achieved using
autograft taken locally or from the iliac crest, allograft
or with bone substitute. Through corrective osteotomy,
decompression of the damaged articular surfaces is
achieved to prevent their traumatic contact when the joint
moves and slow down (or stop altogether) osteoarthrosis
development. Load on the joint is reduced and it receives
additional blood supply through the malleolar bone graft,
the range of motion increase. Reconstructive-reparative
operations are performed to recover congruence of
articular surface and the ligamentous apparatus of the
ankle joint [7, 76-82].

For treatment of the post-traumatic ankle joint
arthrosis, arthroscopy has been coming into use, for it
is not only helpful to visualize defects of articular surface
but can be used as a separate treatment technique.
Arthroscopy includes [11, 76, 79, 83-86]:

— debridement of the injured articular cartilage;

—resection of  osteocartilaginous  exostoses,
mechanical smoothing out (using a shaver) marginal
erosions, frayed cartilages, visible rough edges and
cracks to improve sliding and friction conditions in the
damaged joint;

— removal of cartilage flaps, osteophytes;

— excision and removal of adhesions and hypertrophic
synovial membrane;

— stimulation of the cartilage regeneration through
perforation of subchondral bone and/or curettage of the
chondral defect area;

— removal of anterior or posterior impingement;

— replacement of chondral defects with cell implants
[87], especially good results were obtained with matrix-
induced autologous chondrocyte implantation (Maci):
improvement of indicators, as assessed by AOFAS
scores in 1 year, from 61.2 to 75 [88].

In patients with post-traumatic chondral defects of the
talus bone up to 15 mm in diameter, debridement with
further perforation of subchondral bone is recommended
to stimulate the cartilage regeneration. For defects larger
than 15 mm, fixation or curettage and perforation with
further replacement with cell implants or autologous
chondrocyte implantation must be used (ACI) [89-91].

As external distractors, both monolateral rod-type
distractors can be employed: Orthofix (Italy) and
others [79], that are removed in 4 weeks after placement,
as well as loop and manual distraction techniques [76,
83, 84].

In treatment of the post-traumatic arthrosis, grade |-l
(according to the Kellgren and Lawrence classification),
with remaining articular surface congruence and
unaltered biological axis of the ankle joint, arthroscopy
provided 96% of good and excellent results with full
recovery of working capacity in all patients (7-year
observation) [79].

Operative Treatment of Malleolar Fractures and the Assossiated Consequences
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The number of arthrodeses performed is steadily
decreasing all over the world, because this operation
ultimately results in the functional insufficiency of the
foot, loss of balance of its compensatory functions, as
well as arthrosis deformans of all foot joints accompanied
by pain syndrome [7, 92-94]. Rate of post-operative
complications after arthrodesis reaches 60%, average
rate of pseudarthrosis development is 20%, average
rate of infectious complication — 5 to 20% [76]. Many
arthrodesis techniques have been developed, that can
be subdivided into compression and non-compression.
The most widely used is non-compression arthrodesis by
Vreden’s and Campbell’s technique, in cases of severe
injuries of the tibia and talus bone epimetaphys —
Caplan’s arthrodesis. Compression arthrodesis is
performed with various devices: Grishin’s, llizarov’s
apparatus etc. [7, 95, 96]. Resection of the articular
surfaces is performed not only with the oscillating
saw and chisel, but also with a less invasive hollow
cutter [97]. Good results were obtained with arthrodesis
with an intramedullary rod [98—101]: in his study Jehan
et al. [98] analyzed 659 arthrodesis operations, where
in 86.7% of cases bony ankylosis developed, that does
not require further repeated surgical interventions. The
highest stability and lower number of post-operative
complications were obtained with arthrodesis with
the retrograde intramedullary rod HAN (Synthes,
Switzerland), in comparison with its analogue, the most
commonly used A3 Fusion Nail (Small Bone Innovations,
USA), whose only difference is an additional distal bend
and absence of the second calcaneal screw [102].
Recently, arthrodesis using an arthroscopic method
has been increasingly used, for it allows to reduce the
time needed for bony ankylosis to form (the average
of 8.7 weeks after the operation; with traditional open
techniques — in 14.5 weeks) and increase the number
of good and excellent results to 97% [76]. Moreover,
reports emerged of the ankle joint arthrodesis performed
by computer navigation that helped to achieve highly
precise apposition of the joint components and reduce
the operation time [103].

Conclusion. Despite a significant progress in
the operative treatment of malleolar fractures and
appearance of new techniques and fixation devices,
this problem remains topical. However, development
of arthroscopy, endoprosthesis replacement, computer
navigation and cell technologies enable surgeons
to eliminate adverse outcomes of this pathology. In
the course of time fundamental priorities in surgical
treatment of malleolar fracture consequences change,
for example, just a few years ago arthrodesis was
considered the gold standard of the grade Ill ankle joint
osteoarthrosis treatment, while now this pathology is
treated with endoprosthesis replacement that helps to
preserve the range of motion in the joint. Our analysis
of literature revealed many cases when anatomically
precise reposition was achieved, ligamentous apparatus
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recovered and good postoperative care provided, but
ultimately patient’s condition aggravated and arthrosis
deformans developed. It is due to post-traumatic articular
cartilage defects that further induce osteoarthrosis
development. In the light of development of modern
technologies, this problem may be solved through the
arthroscopic replacement of articular cartilage defects
with biological cell-derived implants.

Based on the conducted analysis of contemporary
literature, main directions in treatment of malleolar
fracture consequences can be identified:

1) in cases of the grade |-l osteoarthrosis (according
to the Kellgren and Lawrence classification), if
congruence of articular surface and biological axis of
the ankle joint is recovered, diagnostic and treatment
arthroscopy is recommended;

2) corrective and reconstructive-reparative operations
should be used to recover anatomy and biomechanics
of the ankle joint — this surgical intervention is not only
a necessary stage before arthroscopy, endoprosthesis
replacement, arthrodesis, but can be used as a separate
and final treatment technique for the post-traumatic ankle
joint arthrosis, grades I, I, lll (according to the Kellgren
and Lawrence classification);

3) endoprosthesis replacement of the ankle joint is
recommended for osteoarthrosis grades -1V (according
to the Kellgren and Lawrence classification), and
only when endoprosthesis replacement is impossible,
arthrodesis of the ankle joint should be performed.

Study Funding and Conflict of Interests. The
study was not funded by any sources, and there are no
conflicts of interest related to this study.
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