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This article discusses some of the considerations in planning a revision total knee arthroplasty (RTKA). Total knee arthroplasty (TKA) involves
replacing all parts of the knee joint to restore functionality and function. TKA is one of the most common and reliable surgical treatments for knee
disorders. However, some patients require revision total knee arthroplasty (RTKA) after TKA for a variety of reasons, including mechanical wear, implant
loosening, subsidence, infection, instability, periprosthetic fracture, and stiffness. Unfortunately, the overall outcome of RTKA is not as satisfactory as that
of primary TKA due to many factors, including success rates and risk factors. Our approach to improving RTKA outcomes includes the use of linked,
rotating-hinge revision prostheses, as well as the treatment of patients with metaphyseal bone loss. In preoperative planning of RTKA, we use the
classification of bone defects, options for restoring the joint line, which allows for individual selection of the type (kind) and components of a modular
revision endoprosthesis. A clinical example also allows for substantiation of the choice of the type (kind) of endoprosthesis, namely a revision
endoprosthesis with a rotating hinge.
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AORI — Anderson Orthopaedic Research Institute

RTKA — revision total knee arthroplasty

TKR — total knee replacement

WOMAC — Western Ontario and McMaster University Osteoarthritis Index
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Infectious complications in the knee joint area, as
well as after knee arthroplasty, are a major health
problem. Their frequency is 0.5-5% of all knee joint
interventions [1]. Risk factors include the patient’s
age and health, weight, integrity of the anatomical
structures of the joint, characteristics of the
infectious process, the endoprosthesis model used,
features of the surgical technique of re-
endoprosthetics, patient compliance, and much
more [2].

Revision total knee arthroplasty (RTKA) can be
one- or two-stage [3]. Each type of technique has its
own indications and contraindications [4]. One-stage
RTKA is indicated when the probability of success is
high: there are no cultured microorganisms or the
obtained microflora is sensitive to most antibiotics
[5].

Two-stage RTKA includes the use of a spacer
impregnated with antimicrobial chemotherapeutic
agents at the first stage of treatment, which is placed
in the patient for a period of 2 to 6 months. Today,
both ready-made factory-made spacers and
intraoperatively manufactured cemented methyl
methacrylate spacers are used [6]. After the staged
use of the spacer, conservative treatment and relief
of the inflammatory process, but not earlier than 3-
6 months later, the second stage of treatment is
carried out - implantation of a revision knee joint
endoprosthesis [7].

The main complications of RTKA after using
various spacers are the development of arthrofibrosis
of the knee joint, with greater or lesser proliferation
of connective tissue, loss of bone tissue, loss of
anatomical landmarks, loss of the ligamentous
apparatus, difficulty in restoring the original joint
line, soft tissue balance [8]. At the same time,
unfortunately, there is insufficient medical
continuity, since the primary knee joint
endoprosthesis is installed in one institution,
treatment of infectious complications and
installation of the spacer occur in another
institution, and subsequent revision prosthetics - in
a third [9].

When planning the revision surgery, total knee
arthroplasty (TKA), we used the AORI classification
of bone defects (Anderson Orthopaedic Research

Translated by A.P. Strelkova

Institute, 2006) and joint line restoration options for
the correct selection of revision prosthesis
components [10-12].

The current AORI classification of bone defects
(Table 1) was offered by the Anderson Orthopedic
Research Institute in 2006. This classification takes
into account bone defects of the femur and tibia after
primary knee arthroplasty, which are divided
depending on the type, depth and location of the
defect.

Table 1
Management For classifications AORI defects
Type of Identification of features Treatment
defect
F1/T1 No subsidence of components or Without augments

osteolysis; no cancellous defects in
the peripheral areas; cancellous
bone that will support the implant;
defects can be filled with a small
amount of bone graft granules or
cement; normal joint line present
Femur - Complete Condylar Profile
Tibia - the component above the
head of the fibula and the entire
metaphyseal segment

(more than 4 mm),
structural grafts or
cement filler (more
than 1 ¢cm). No rod
components are used

knee instability; metaphyseal
insufficiency

Femur - loss of collateral ligament
attachments to one or both
condyles; severe condylar bone loss
due to osteolysis or comminuted
supracondylar fracture

F2/72 Cancellous bone cannot support the | The joint line is
implant; cancellous defects may restored with an
require bone grafts; the component augmented
used requires augmentation to component (more
restore the joint line; osteolysis may | than 4 mm), autograft
be more extensive than shown on or allograft particles,
radiographs or cement filler (more
Femur - reduced condylar profile than 1 cm).
Tibia - the component is at or below | Rod components can
the apex of the fibular head and the | be used
tibial prominence is reduced

F3/T3 Marked migration of components; A structural graft,

augment, or cement,
or hinge component
used to reconstruct
the condyle or
plateau.

Rod components
must be used

It should be noted that the AORI classification

considers only those defects that arise after removal
of the prosthetic components. Defects are assessed
on preoperative radiographs and the classification
can be subsequently modified intraoperatively. The
femoral epicondyles, posterior femoral condyles and
the position of the patella relative to the joint line
can be used as landmarks to differentiate complex
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femoral defects. The fibular head and tibial
tuberosity should also be used as landmarks for those
tibial defects that are difficult to assess. The
following definitions of the defect type are the basis
of this classification:

Type 1 Defect (intact metaphyseal bone): mild
bone defects that do not compromise the stability of
the component.

Type 2 Defect (Metaphyseal Bone Failure): Loss
of cancellous bone requiring filling with cement,
augment, or bone graft to restore a reasonable joint
line level. Type 2 bone defects may occur in one
femoral condyle or tibial plateau (2A) , or in both
condyles or plateaus (2B).

Type 3 Defect (Insufficient Metaphyseal
Segment): Bone loss that compromises a large
portion of the condyle or plateau. These defects are
usually associated with insufficiency of the collateral
or patellar ligaments and usually require bone grafts
or custom implants.

As always, in any classification, some cases are
borderline. To classify them, it is necessary to
evaluate both the postoperative radiographs and the
surgical treatment performed.

Bone defects are also possible in the patella, but
these cases were excluded from the AORI
classification of bone defects because they do not
influence the choice of methods in revision surgery,
bone grafting and special revision components are
not used for their treatment - with rare exceptions.

Femoral bone defect F1

Preoperative radiographs of the Type 1 femur
demonstrate a properly aligned component with no
evidence of femoral osteolysis.

They also do not show a significant migration
component, there should have been a good joint line
level. Minor superficial defects from the remains of
cement plugs were treated with partial bone graft or
cement. Table 1 summarizes the features and
methods of treatment of the F1 defect.

Postoperative radiographs of the Type 1 femur
show a relatively normal joint line level with the
patella 1 cm proximal to the tibial plateau. The
femoral condyles appear intact on the
anteroposterior radiograph; the posterior condylar
offset is preserved on the lateral radiograph. The
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proximal tip of the posterior condyle of the
component should match the proximal end of the
patient's posterior femoral condyle. Further bone
loss may also occur after implant removal.

Femoral bone defect F2

F2 femoral bone defect is characterized by
osteolysis or significant proximal migration of the
femoral component. Radiographs may show implant
subsidence with circumferential radiolucency. In
addition, loss of distance from the epicondyles to the
implant margin will be evident on anteroposterior
radiographs. Femoral osteolysis should not extend
beyond the epicondyles.

In some F2 defects, the normal relationship of the
femoral component to the femoral shaft may be
altered (6-degree valgus deviation). The implant
subsides with angular migration into an incorrect
varus or valgus position relative to the anatomical
axis of the femur.

Defects F2A: one condyle

2A femoral defect may involve either condyle.
The cancellous bone of the involved condyle may
have been damaged by osteolysis or iatrogenically if
an incorrect distal angulation of the femoral bone
was made during the primary arthroplasty. The bone
of the opposite femoral condyle is relatively intact
with a normal joint line level.

2A femur is the presence of unilateral elevation
of the joint line with preservation of bone in the
contralateral condyle for implant fixation. The
presence of small bone defects in the contralateral
condyle does not change the classification of a Type
2A defect as long as the contralateral condyle
maintains a relatively normal joint line level.

Reconstruction of an F2A defect using a primary
implant is rare. In most cases, a modular augment is
used to re-establish a normal joint line. In some
circumstances, the treatment technique for an F2A
defect must include partial restoration of the joint
line. This may be necessary to correct a large
preoperative flexion contracture. An F2A defect is
converted to an F2B defect when the contralateral
condyle is resected at a more proximal level. When
the joint line is elevated, a smaller femoral
component size is needed to re-establish flexion-
extension balance. Postoperative radiographs of a

Russian Sklifosovsky Journal of Emergency Medical Care. 2025;14(1):231-239

https://doi.org/10.23934/2223-9022-2025-14-1-231-239

233



@loveo

properly repaired F2A defect should show the
augmented condyle or the restored condyle. An
anteroposterior radiograph may demonstrate a more
proximal level of condyle resection. However,
augmentation may not always be visible on the
lateral radiograph if there is a carter box of a
posteriorly stabilized or linked implant.

Defect F2B: both condyles

2B femoral defect is identical to the 2A defect but
involves both femoral condyles. The damaged
metaphyseal bone requires restoration with cement,
augments, or bone grafts to achieve an acceptable
joint line level. In the anteroposterior radiograph of
a Type 2B subsided femoral component, the distance
from the distal edge of the component to the
epicondyles is reduced.

If the epicondyles are flattened by component
migration, the defect is an F3 level. Osteolysis may
be seen on the anteroposterior radiograph between
the component and the metaphyseal rim.
Additionally, the patella baja may be present on the
lateral radiograph. Due to proximal glenoid
migration, the posterior condyle of the prosthetic
component may have migrated superior to the
patient's remaining posterior femoral condyle. Use of
large amounts of cement proximal to the femoral
component usually results in an F2B classification.
Often, both femoral condyles must be augmented
distally and posteriorly with modular augments to
restore a normal glenoid level. The cement mantle is
sometimes reinforced with cancellous bone screws.
An F2B defect should always be reconstructed with a
revision component and nail. Some F2B defects
require glenoid elevation to restore adequate knee
motion. This is true for a tight knee with a flexion
contracture of more than 20 degrees.

Postoperative radiographs of an F2B defect
demonstrate either an elevated joint line without
major bone defects or a normal joint line that has
been restored with augments, bone graft, or thick
cement mantle under the component. The
metaphyseal segment of the femur will appear
shortened or replaced by a femoral component of
increased thickness. Bone grafts will be difficult to
discern if the graft is tightly adherent to the patient's
bone. The patella may be level with or below the
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superior aspect of the tibial component, indicating
elevated joint line.

Defect F3

Type 3 femoral defects have extensive structural
bone loss, including most of one or both femoral
condyles. See Table 1 to identify the features of F3
defects.

Preoperative radiographs of F3 defects
demonstrate osteolysis and marked migration to the
level of the epicondyles. When the femur migrates,
the epicondyles are near the component. Although
the severity of osteolysis is not always obvious on
radiographs, the surgeon should anticipate that
osteolysis may be much more severe than expected.
Osteolysis typically appears as a defect in the
cancellous bone adjacent to the implant. Osteolysis
often appears at the margins of the femoral
component and is accompanied by a sclerotic or
scalloped border. Often, lytic osteolytic lesions are
seen in areas where the femoral component is not
anchored to the patient's bone. The most aggressive
lytic osteolytic lesions may not have a radiographic
sclerotic border. Loosening of a hinged, custom, or
revision component often results in an F 3 defect.
These component designs often have a rod that
migrates within the femoral canal. A significant
amount of bone was removed during placement of
these components. In these cases, the metaphyseal
segment of the femur is shortened.

Surgical reconstruction of a type F3 defect is a
salvage procedure requiring restoration of the
metaphyseal bone with a massive structural allograft
or a custom femoral component. Extensive bone loss
may involve one or both condyles. A varus-valgus
tethered implant or preservation and reattachment
of one or both collateral ligaments may be required.
A femoral canal-filling stem is then required.
Achieving rotational stability of the femoral
component may require total femoral canal
cementation or use of an allograft.

Postoperative radiographs of a type 3 femur
defect demonstrate restoration of the distal femoral
metaphysis and, in some cases, the diaphysis. All
hinch or hinge constructs are considered type F3 by
default because they replace the metaphyseal
segment and connect adjacent components and
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compartments. Because of the differential bone
density, delineation of the allograft from the
patient's adjacent bone is obviously straightforward.
Ideal reconstruction of an F3 defect involves
restoration of the normal joint line against a
minimally thick polyethylene liner.

Tibial bone defect T1

The same principles used in classifying femoral
defects apply to tibial bone deficiencies. In the tibial
compartment, implant loosening is more common.
Often, the tibial component subsides in a varus
position, creating a bone defect in the medial
plateau. The Type 1 tibia has the same identifying
features as the F1 femoral defect (see Table 1).
Preoperative radiographs show a properly aligned
tibial component without significant implant
subsidence or tibial osteolysis. The proximal tibia is
superior to the fibular head. For T1 defects, a
standard tibial component is recommended because
the patient's appropriate cancellous bone is
preserved.

Postoperative radiographs also confirm that the
bones and contours of the tibial metaphysis were
preserved above the fibular head. Standard
components with a total component thickness (metal
+ polyethylene) of less than 20 mm are usually used.

Tibial bone defect T2

T2 defect is often caused by loosening of the tibial
component and secondary subsidence of the tibia,
usually in a varus position. A circular radiolucent line
forms between the cementum and the bone as the
component subsides. The distance between the
fibular head and the component is decreased. A
lateral radiograph is useful for measuring this
distance. The radiographic appearance of osteolysis
is variable radiolucency below the component (see
Table 1 for tibial defects).

T2A defect: one plateau

2A defect usually results from loosening of the
tibial component and its subsidence into a varus
position. The tibial component rarely subsides into a
valgus position, even in genu valgus. Preoperative
radiographs often show lucencies of varying shapes
below the tibial component. In the contralateral
tibial plateau, bone is present at a relatively normal
joint line level. Type T2A defects may also be present
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with aseptic loosening of the unicondylar tibial
component.

Surgical treatment of the T2A defect involves the
use of a modular component with a nail along with a
small autograft, allograft, or augment. It is important
to avoid converting the T2A defect to a T2B defect by
resecting more tibial plateau bone at a more distal
level. In this case, when an iatrogenic T2B defect is
created, a thicker tibial component will be required.

T2B defect: both plateaus

Type 2B defects involve the entire tibial plateau.
Radiographic  appearance of T2B  defects
demonstrates damage to the metaphyseal segment of
the tibia by component subsidence, osteolysis, or
both. The damage may extend to the level of the
fibular head but should not involve extensive bone
destruction below that level.

metaphysis should be reduced but still present.
Osteolytic lesions should have sharp margins with
some cancellous bone to allow cement to bind during
reconstruction. Surgical treatment of T2B defects
typically involves the use of a modular long-shaft
tibial component and reconstruction of the tibial
plateau with bone graft, augments, or a thickened
tibial component. A wedge-shaped augment will be
adequate to treat a T2B defect if bone loss is
predominantly on one side of the plateau. If
structural bone graft was used, canal - filling rods are
required.

of the defect is often used for T2B
reconstructions. Reinforcement with cancellous
screws can provide a stronger construct than cement
alone. The most challenging technique for
reconstruction of type 2 and type 3 tibial defects is
achieved by the proper use of cement and allograft.
The advantage of using allograft is the recreation of
a cancellous bone bed for cemented connection to
the patient's bone. In fact, structural allografts have
shown long-term efficacy in knee revision surgeries.

Radiographs after repair of T2B defects show
restored joint line level using tibial augments,
cement, or allograft. The augment may be a
thickened revision component, step augment, or
angled augment under the modular component.
Bone graft may be used in addition to the augment.
If the joint line level has not been restored, the
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plateau of the tibial component will be at or below
the level of the fibular head.

Tibial bone defect T3

A Type 3 tibial defect usually results from severe
tibial instability caused by aseptic loosening and
implant migration. Osteolysis or periprosthetic
fracture may contribute to the development of a Type
3 defect. In a Type 3 defect, there is an extended
lesion of the cancellous bone of the proximal tibia.
The fibular head may be preserved and located
superior to the proximal tibia. Channel-filling stems
are necessary to stabilize the modular component. In
severe cases, the metaphyseal tibia is completely
absent. Therefore, large structural allografts are
necessary to restore the proximal tibia, fix the
components, and establish a normal joint line.

Preoperative radiographic appearance of the T3
defect shows severe migration, instability, and
destruction of the proximal tibia metaphysis. Both
the attachment sites of the patellar ligament and the
attachment points of the collateral ligaments are
often affected due to the large amount of bone loss.
Patella alta and involvement of the extensor
mechanism may be present.

Massive structural allografts or custom tibial
components are indicated for reconstruction of the
T3 procymbal defect. Cemented canal-filling stems
will aid rotational stability. Varus-valgus-limited
implants, collateral ligament replantation, and
extensor mechanism reconstruction may be used for
reconstruction of the T3 procymbal defect.

Postoperative radiographic appearance of a T3
defect demonstrates a restored metaphyseal
segment of the proximal tibia.

If the classification of bone defects is applied
correctly, the method of reconstruction used should
be adequate for each category of defect.

When planning RTKA, we also used the
classification of joint line restoration options
according to M. Innocenti (2013) for the correct
selection and installation of revision endoprosthesis
components [13, 14] (Table 2).

In RTEK, joint line elevation is a common
phenomenon associated with poorer clinical and
functional outcome [15-17]. The basis for this
evidence lies in the difficulty of balancing the
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Table 2
Variants of joint line restoration (M. Innocenti et al.,
2013)

Option 1 Use of a larger femoral component

Option 2 Use of a standard size femoral component.
Posterior displacement of the femoral component

Option 3 Use of a standard size femoral component.
Posterior displacement of the femoral component using a
cemented stem

4th option Use of a standard size femoral component.
Posterior displacement of the femoral component using a
cementless stem and offset sleeve

flexion-extension gap, which in most cases leads to
proximization of the distal femur to compensate for
the increased flexion space. One solution to avoid
joint line elevation is to use a larger femoral
component; however, a larger component has a
wider mediolateral diameter, which may lead to the
formation of a soft tissue impingement effect on the
prosthesis [18].

For RTKA we used a rotating hinge-linked TKA
(RH-TKA) system [19].

RH-TKA system with a rotating hinge was
developed to provide the orthopaedic surgeon
with additional options related to revision knee
arthroplasty. The RH-TKA is a limited rotation knee
prosthesis. The prosthesis is designed to provide
approximately 10° of internal/external rotation in
each direction. Rotation is locked by the tibial
bearing at full extension. Due to the pin design , the
prosthesis has the ability to lengthen, i.e. distract, up
to 30 mm between the femoral and tibial
components. In extreme flexion, the femoral
component can move away from the tibial bearing,
which compensates for the sagittal leverage forces
acting on the prosthesis stem in these situations.

The implants are available in five sizes (2, 4, 6, 8
and 10). In addition to size 2, the sizes can be
combined with the next size, one size larger or
smaller. The RH-TKA system allows the use of metal
augments, cemented and cementless, straight or
offset rods, metaphyseal cones. The compatibility of
the modular RH-TKA with the monolithic RH-TKA
allows (if necessary) to combine the components of
the prostheses during surgery.
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Clinical example

Patient Yu., 56 years old, was treated in the
orthopedic department with the diagnosis "Contracture
of the left knee joint. Purulent gonitis of the left knee
joint. Condition after installation of a spacer of the left
knee joint."

Upon admission, she complained of pain, swelling,
hyperemia in the area of the left knee joint, subfebrile
increase in body temperature up to 37.5°C,
deformation and impaired support ability of the left
lower limb.

The patient's medical history shows that she was
repeatedly hospitalized in the district clinical hospital,
where, according to the patient, 5 arthroscopy of the
left lower limb was performed between 2016 and 2018.
During the arthroscopy on 06.2018, drainage was
installed and antibiotic therapy was administered. After
the last hospitalization, the above complaints
continued to manifest with periodic intensity.

In 2019, a diagnosis of "Gonitis of the left knee joint"
was made and a knee joint resection was performed with
the installation of an antibacterial spacer.

-
-
-—

=

A B C D E
Fig. 1. Modular RH-TKA system with a rotating hinge: A, E -
extension rods; B - femoral component; C - liner; D - tibial
component

On examination: the walking function is impaired.
The patient moves by unloading the lower limb. The
contours of the left knee joint are deformed. Palpation
of the knee joint area is painless. There is a limitation
of active and passive movements in the joint due to
excessive tension of the collateral ligaments.

Range of motion: extension - 5°, flexion - 85°.
Functional assessment of the left knee joint according
to the WOMAC scale (Western Ontario and McMaster
University Osteoarthritis Index) - 47 56. Muscle
hypotrophy of the left lower limb is noted. No signs of
vascular or neurological pathology were detected.

Infection was excluded by laboratory biochemical,
immunological and microbiological studies. After
multiple negative knee cultures, negative biochemical

Translated by A.P. Strelkova

and immunological blood tests for C -reactive protein
and interleukin-6, revision knee replacement was
recommended.

During preoperative planning, the valgus angle was
measured and the condition of the Lligamentous
apparatus was checked. The bone defect according to
the AORI classification was assessed as F3/T3 based on
the results of radiographic and, subsequently,
intraoperative studies (Fig. 2).

Fig. 2. Preoperative radiograph

Restoration of the joint line was planned as option
1 according to M. Innocenti - using a larger femoral
component.

Indications for the wuse of the RH-TKA
endoprosthesis with a rotating hinge were the
presence of F3/T3 bone defects, ligament instability,
and severe imbalance in the flexion and extension
gaps.

On 26.02.2020, revision endoprosthetics was
performed with spacer removal and installation of a
revision modular knee endoprosthesis of the RH-TKA
type (Fig. 3). Modular RH-TKA system with a rotating
hinge. Modular components, femoral augments and
canal-filling stems were used. The operation was
performed using standard bone cement with an
antibiotic. The choice of the endoprosthesis model was
also carried out taking into account the pronounced
metaphyseal bone loss F3/T3 (bilateral bone loss,
including most of one or both femoral condyles and
damage to the tibia metaphysis below the head of the
fibula) according to the AORI classification.

The postoperative radiographic picture
demonstrates the restoration of the distal metaphysis
of the femur and the metaphyseal segment of the
proximal tibia and the joint line.
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Fig. 3. Results of installation of the RH-TKA modular system with a
rotating hinge

Postoperative observation after 3 years. The
weight-bearing ability of the limb was restored.
Functional assessment of the knee joint according to
the WOMAC scale is 81. At the control examination: the
patient moves independently without additional
support. No recurrence of inflammation has been noted
during the entire observation period from the moment
of the revision surgery to the present time.

CONCLUS5.SION

We believe that with the increasing number of
patients with severe deformities and bone defects,
rotating hinged knee prostheses will play an
increasingly important role. However, there are
insufficient and inconsistent data regarding the
indications for use and subsequent clinical outcome
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for this type of knee implant. Some authors consider
them exclusively as revision prostheses and, to a
lesser extent, as prostheses for primary implantation
due to the increased risk of loosening compared to
uncoupled prostheses. Nevertheless, there is
agreement regarding the indications for rotating
hinged knee prostheses to solve problems such as
severe bone loss, flexion-extension gap imbalance,
severe ligamentous instability of the knee joint, and
large varus and valgus deformities. In preoperative
planning of revision knee arthroplasty, the AORI
bone defect classification (2006) or Innocenti joint
line reconstruction options (2013) can be used.

Hommel et al. reported promising clinical results
with the use of hinged knee prostheses. The study
was conducted in 62 patients (62 knees), with a mean
follow-up of 6.8 + 2.2 years (range, 2.8—-11.7 years),
15 men and 47 women. The mean age at follow-up
was 74.1 + 9.9 years, the mean body mass index was
30.2 £ 5.2 kg/m 2. The cumulative survival rate for the
hinged knee prosthesis system with revision for any
reason was 99.2% (95% confidence interval (CI),
94.5-99.9) at 5 years and 89.4% (95% CI, 68.8-96.7)
at 10 years. All patients surveyed stated that they
were satisfied with the implanted knee prosthesis,
with a mean pain score of 1.7+2.0 on the visual
analog scale for pain. No radiographic evidence of
implant loosening or migration was detected [20].

Therefore, if knee stability cannot be achieved
with a standard primary endoprosthesis, the use of a
rotating hinged knee prosthesis is justified. Careful
patient selection and a gentle implantation
technique are prerequisites for achieving a good
postoperative result and a high degree of patient
satisfaction. Further prospective studies comparing
the used designs of rotating hinged knee prostheses
with different degrees of coupling are needed to
clarify the long-term clinical results.

1. Zagorodnii NV, Stepanyan RV, Zaharyan NG, Aude FS, Aliev RN, Bezverhij SV. Knee Joint Arthroplasty With Capsular-Ligamentous Apparatus
Instability. Modern science: current problems of theory and practice. Series: Esthetic and Technical Sciences. 2018;(4):135-141. (In Russ.)

2. Kornilov NN, Kulyaba TA. Arthroplasty of the knee joint. Saint Petersburg: RNIITO Publ., 2012. (In Russ.)

3. Zagorodniy NV, Dzhalilov ShO, Skipenko TO, Voroshilov AS. The Problem of Complications After Knee Replacement. Modern science: current
problems of theory and practice. Series: Esthetic and Technical Sciences. 2019;(1):88-91. (In Russ.)

4. TIrzhanski AA, Kulyaba TA, Kornilov NN. Validation and Cross-Cultural Adaptation of Rating Systems WOMAC, KSS and FJS-12 in Patients with
Knee Disorders and Injuries. Traumatology and Orthopedics of Russia. 2018;24(2):70-79. (In Russ.). https://doi.org/10.21823/2311-2905-2018-

24-2-70-79.

5. Kornilov NN, Kulyaba TA, Novoselov KA. Endoprotezirovanie kolennogo sustava. Saint Petersburg: Gippokrat Publ.; 2006. (In Russ.)

Russian Sklifosovsky Journal of Emergency Medical Care. 2025;14(1):231-239

https://doi.org/10.23934/2223-9022-2025-14-1-231-239

238



10.

11
12

1

«

14.

15.

16.

17.

18.

19.

20.

Translated by A.P. Strelkova

Baitov VS, Ganchukov EB. Infectious Complications in Total Knee Replacement. Modern Problems of Science and Education. 2017;(5):209. (In
Russ.)

Kavalersky G, Smetanln S, Lychagln A. Bone Defect Classification in Knee Arthroplasty. Doctor 2017;(4):70-71. (In Russ.)

Tikhilov RM, Kornilov NN, Kulyaba TA, Fil AS, Drozdova PV. Principles of Creation and Functioning of Knee Arthroplasty Register. Bulletin of
the Russian Military Medical Academy. 2014;1(45):220-226. (In Russ.)

Shpinyak SP, Barabash AP, Girkalo MV. Two-Stage Revisionary Endoprosthesis in Periprosthetic Infection of a Knee Joint. Department of
Traumatology and Orthopedics. 2016;(3):58-61. (In Russ.)

Engh GA. Classification of Bone Defects Femur and Tibia. In: Scuderi GR, Tria AJ. (eds) Knee Arthroplasty Handbook. New York, NY: Springer;
2006. p. 116-132. https://doi.org/10.1007/0-387-33531-5_9

. Engh G, Parks N. The management of bone defects in revision total knee Arthroplasty. Instr Course Lect. 1997;46:227-236. PMID: 9143967
. Engh G, Ammeen D. Bone loss with revision of total knee arthroplasty: defect classification and alternatives for reconstruction. Instr Course Lect.

1999;48:167-175. PMID: 10098042

. Innocenti M, Matassi F, Carulli C, Soderi S, Villano M, Civinini R. Joint line position in revision of total knee arthroplasty: the role of posterior

femoral off-set stems. Knee. 2013;20(6):447-450. PMID: 23790671 https://doi.org/10.1016/j.knee.2013.05.012

Partington PF, Sawhney ], Rorabeck CH, Barrack RL, Moore J. Joint line restoration after revision total knee arthroplasty. Clin Orthop Relat Res.
1999; (367):165-171. PMID: 10546611

Hofmann AA, Kurtin SM, Lyons S, Tanner AM, Bolognesi MP. Clinical and radiographic analysis of accurate restoration of the joint line in
revision of total knee arthroplasty. ] Arthroplasty. 2006; 21(8):1154-1162. PMID: 17162175 https://doi.org/10.1016/j.arth.2005.10.026

Porteous AJ, Hassaballa MA, Newman JH. Does the joint line matter in revision of total knee replacement? J Bone Joint Surg Br. 2008;90(7):879-
884. PMID: 18591596 https://doi.org/10.1302/0301-620X.90B7.20566

Laskin RS. Joint line position restoration during revision total knee replacement. Clin Orthop Relat Res. 2002;(404):169-171. PMID: 12439257
https://doi.org/10.1097/00003086-200211000-00029

Bellemans J. Restoring the joint line in revision TKA: does it matter? Knee. 2004;11(1):3-5. PMID: 14967319 https://doi.org/10.1016/S0968-
0160(03)00099-1

Lee ], Wang S, Kim K. Is there a difference in joint line restoration in revision of Total knee arthroplasty according to prosthesis type? BMC
Musculoskeletal Disord. 2018;19(1):382. PMID: 30342515 https://doi.org/10.1186/s12891-018-2295-0

Wilke K, Peggy D, Hommel P, Hommel H. Rotating Hinge Total Knee Arthroplasty RT-PLUS Solution: A Clinical and Radiographic Follow-Up. J
Orthopedics Rheumatol. 2016;3(1):4.

Received on 13/03/2024
Review completed on 04/23/2024
Accepted on 24/12/2024

Russian Sklifosovsky Journal of Emergency Medical Care. 2025;14(1):231-239
https://doi.org/10.23934/2223-9022-2025-14-1-231-239

239



