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ABSTRACT

Gonarthrosis is one of the topical orthopedic problems. One out of three all orthopedic patients are affected
by knee osteoarthritis. Multiple studies demonstrate that this condition occurs most frequently in working-
age population. Having studied the results of surgical treatment in 324 gonarthrosis patients, we have
elaborated a differentiated approach to knee arthroplasties. A unicondylar arthroplasty is expedient for
young patients; if flexion contracture of a knee exceeds 15°, we recommend a PLC non-preserving
prosthesis; if a lesion of a tibial process exceeds 10 mm, we used a prosthesis with a tibial extensor; for
total instability of knee, we used hinge-type constrained modifications of prostheses.
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INTRODUCTION

Deforming arthritis is one of most topical and complex orthopedic problems. One third of all orthopedic
patients suffer from the deforming arthritis. Multiple studies have shown, that these conditions occur most
frequently in active age people, namely 40-60 years old [1, 2]. In Ukraine, osteoarthritis affects almost 500
people per 100 thousand of population [1, 4]. Most often, the pathology occurs in “loaded” joints (hips and
knees). According to its incidence, arthritis of a knee (gonarthrosis) leads the group of degenerative and
dystrophic joint diseases [3, 4, 5]. By the severity of its progression, it is in second place after coxarthrosis.
One out of five people in the world suffer from gonarthrosis. Its occurrence in women is twice higher than in
men. Statistically, 7-22% of the world population has gonarthrosis. Gonarthrosis (deforming arthritis,
osteoarthritis, degenerative arthritis, or hypertrophic arthritis) is a poly-etiological degenerative-dystrophic
disease, typical of damage to articular cartilage, subchondral, and metaphyseal bone, synovial membrane,
ligaments, capsule, muscles, accompanied with bone-cartilage proliferations. It is expressed with pain and
restricted range of motions of the affected joint. Gonarthrosis progression leads to the development or
exacerbation of knee deformity in 32-65% of patients. This is a frequent cause of such patients’ disability.
In early stages of the disease, various therapies are expedient, as conservative, as surgical [6, 9, 10]. In
later stages, as pain and restriction of motions grow, knee arthroplasty is becoming more and more
expedient for gonarthrosis treatment.

Objective: to develop a differentiated approach to knee arthroplasty, depending on the severity of damage
to the joint in patients with III-IV stages deforming gonarthrosis according to Kellgren-Lawrence
classification [7].

MATERIALS AND METHODS
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Within 2010-2017, we carried out 324 knee arthroplasty surgeries in gonarthrosis patients. Age of the
patients was 62+14 years old; 82.5% of them were women, and 17.5% - men. In 6 cases, there was a total
knee arthroplasty to both knee joints.

Clinically, the patients claimed for constant pain in knee area, going worse under the physical loading. The
majority of patients suffered from flexion knee contracture 0-0-90+15. In 204 cases, we observed a varus
knee deformity, while in 21 cases - a valgus one. In all the cases, there were significant radiological
changes. Joint gaps were sharply narrowed and almost disappeared between the femoral and patellar
surfaces. In addition, there was tibial medial process destruction, edge bone excrescences along the
periphery of femoral, tibial, and patellar bones.

Choosing for a type of endoprosthesis in gonarthrosis patients, we have considered the following factors:

. R-graphical stage of the osteoarthritis (OA);

. age of the patient;

. presence of absence of aseptic necrosis in one of femoral processes;
. size of the defect of medial or lateral tibial process;

. extent of flexion contracture;
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. presence or absence of a complete lateral knee stabilizers’ incompetence.
Depending on these factors, the patients underwent following surgical interventions: a unicondylar

arthroplasty, a PCL-preserving and non-preserving total arthroplasty, a total knee arthroplasty with a tibial
extensor, and an arthroplasty with a constrained hinge-type endoprosthesis (Table 1).

Table 1. Patients according to the type of surgery

Type of the surgical operation Men || Women || Total
Unicondylar knee arthroplasty 6 11 17
Total knee arthroplasty (CR) 32 151 183
Total knee arthroplasty (CR) with a tibial extensor 0 3 3
Total knee arthroplasty (LPS) 17 96 113
Total knee arthroplasty (LPS) with a tibial extensor 1 3 4
Total knee arthroplasty with a constrained hinge-type 1 3 4
endoprosthesis
Total 50 253 324

In gonarthrosis cases of the 2"d -3rd stage complicated with an aseptic necrosis of a femoral medial process
in patients under 60 years old, a unicondylar knee arthroplasty was performed.

For those, whose flexion contracture of the knee did not exceed 10 degrees, we carried out a total knee
arthroplasty, PCL preserved.

If the knee flexion contracture exceeded 10 degrees, we implanted a total endoprosthesis without
preservation of PCL, using the extramedular technique and cement fixation of the prosthetic components.

In cases of any tibial process defect (varus or valgus knee deformity), we applied a tibial extensor. To
replace the defects, we used bone autograft or augment, depending on the lesion’s size.

Upon conditions of a complete lateral knee stabilizers’ incompetence, we replaced the knee joint with a
constrained hinge-type endoprosthesis.

Principal tasks of total knee arthroplasty were to recover an extremity’s biomechanical axis and to implant
the components correctly. During the early post-surgical period, we used an adequate pharmaceutical pain
management, prevention of infectious complications with broad-spectrum antibiotics for 5-7 days;
introduced low-molecular heparins during the first week after the intervention. The active-passive motions
of the joint started in 1-2 days after the operation; we recommended walking with crutches, loading the
operated limb with 25% of the body weight 3-4 times a day; in two months, the patients were allowed to
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load the operated limb completely.

The patients involved to this study have given their informed consent.

RESULTS AND DISCUSSION

The observation over the operated patients lasted from 1 to 9 years after the surgery. To evaluate the
outcomes, we have elaborated a score-based system for the assessment of the functional conditions of a
knee (Table 2) based on the defining of workability criteria, extended with an Lequesne Algofunctional Index
[9] (Table 3). Evaluating outcomes, we have considered 7 signs (criteria), giving 3, 2 or 1 score to each.
This system covers following criteria: the patient’s personal assessment of his/her knee, pain, range of
motions, weight bearing capacity, flexion contracture, lameness, knee deformity in a frontal plane.

Table 2. The system to assess the gonarthrosis patients’ outcomes

Scores
Criteria
3 2 1
Subjective Satisfactory (reported Poor (significant
evaluation of the Good insignificant distortion distortion of the
conditions of the of the limb’s functions of the
joint by a patient functions) limb)
] Moderate pain during )
Pain No pain physical loading Constant pain
Range of motions Over 90° Over 80° Less than 80°
Flexion contracture No flexion Under 10° Over 10°
contracture
Weight bgarlng Preserved Distorted moderately 'D|s't9rted
capacity significantly
Lameness No lameness Moderate lameness Ilfxpressed
ameness
Varus (valgus)
deformity of the 0 0 0 0
Knee 0-5 6Y-10 Over 10

We construed the total amount of 18-14 scores as a good result, 13-10 as a satisfactory, and 9-6 as a poor
one. The cases of early or remote suppuration demanding the repeated surgery, including the removal of
the prosthesis we registered as poor results.

The total knee arthroplasty without PCL preservation has demonstrated good results in 84% and
satisfactory ones in 16% among 113 patients. After the knee arthroplasty with PCL preservation, there were
54% of good and 46% of satisfactory results among 183 gonarthrosis patients. In our opinion, it could be
explained by underassessment of a knee flexion contracture at the stage of choosing the endoprosthesis
system (Table 3).

Table 3. Lequesne Algofunctional Index for gonarthrosis

Criteria Scores

1 2

Pain or discomfort

Pain in the night

Only in a specific position Even at rest 12
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Morning stiffness or pain after sleeping

Less than 15 minutes Over 15 minutes 12

Pain occurs while walking

Only after walking to a specific distance Appear at once and later

12
becomes stronger

2. Maximum painless walking distance

Over 1 km with a rest About 1 km From 500 to 900 m From 300 to 500 1234
m From 100 to 300 m Less than 100 m With a single cane or crutch 56 +1
With two canes or crutches +2

3. Restrictions of regular daily activities

Can you climb one flight of stairs? Can you get down one flight of

stairs? Can you put something on a wardrobe’s lowest shelf, staying on 0-20-2
- 0-2 0-2
your knees? Can you walk an uneven road? Do you experience a
shooting pain or sudden feeling that you lose the ill extremity’s 12

support? sometimes frequently

If the sum total of the scores was within 21 - 17, Lequesne Algofunctional Index (LAI) from 1 to 5, we took
this as a good result; scores from 17 to 10 and LAI from 6 to 8 meant satisfactory, and less than 9 scores
and LAI 9 and more - a poor one (Table 4).

Table 4. The knee arthroplasty with (CR) and without (LPS) the posterior crucial ligament

preservation
Prosthesis of a knee joint
Results (scores) Total (persons)
LPS, pers. (%) CR, pers.(%)
Good (21-17) o o
LAI (1-5) 95 (84%) 98 (54%) 193
Satisfactory (17-10) o o
LAI (6-8) 18 (16%) 80 (46%) 98
Poor ( 2 9)
LAL ( 2 9) 0 > >
Total 113 183 296

Having applied a tibial extensor, we have observed good outcomes in 84% of patients after LPS and in 54%
- after CR surgery. This could be explained by wider options LPS system provides to correct varus
deformities and flexion contractures (Table 5).

Table 5. The use of tibial extensors while CR (PCL-preserving) and LPS (non PCL-preserving)
total knee arthroplasty

Total knee endoprosthesis with a tibial
Results (scores) extensor Total
(persons)
LPS, pers. CR, pers.
Good (21-17)
LAI (1-5) 4 3 7
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Satisfactory
(17-10) 0 0 0
LAI (6-8)
Poor ( 2 9)
LAI ( > 9) 0 0 0
Total 4 3 7

Having applied a tibial extensor for total knee arthroplasty, we have observed good outcomes in 100% of
patients. Results were good in all the patients after the total knee arthroplasty with a constrained hinge-
type endoprosthesis

In general, good outcomes were observed in 65% (210 persons) of arthroplasty cases. The patients felt
good: no pain, no laming, recovered regular range of motions, no joint deformity, correct limb axis, stable
joint. X-ray revealed the correct placement of prosthetic components, no signs of instability. In 35% (114
persons), the results were satisfactory: the patients felt good, no pain, a moderate laming, restriction of the

range of motion did not exceed 80°, no join deformity, stable joint. X-ray showed that position of the
prosthetic components was correct, without any signs of instability.

We had no poor results.

CLINICAL CASES:

A FEMALE PATIENT H., 48 YEARS OLD

Diagnosis: III stage deforming arthritis of the left knee; varus deformity of the left knee; aseptic necrosis of
the left femur’s medial process; pain syndrome.

Surgical treatment: a unicondylar arthroplasty of the left knee (Fig. 1a, b and 2)

Fig. 1a
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Fig. 2

A FEMALE PATIENT, 72 YEARS OLD.

Diagnosis: knee osteoarthritis on the right, IV stage according to Kellgren&Lawrence (1957); varus
deformity of the joint; expressed pain syndrome.

Surgical treatment: total arthroplasty of the right knee with PCL-preserving system (Fig. 3a, b and 4a, b)

Fig. 3a Fig. 3b Fig. 4a Fig. 4b

A FEMALE PATIENT N., 68 YEARS' OLD

Diagnosis: knee osteoarthritis on the left, IV stage according to Kellgren&Lawrence; varus deformity of the
joint, 159 flexion contracture of the left knee.
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Surgical treatment: total arthroplasty of the left knee with an LPS prosthesis (without preservation of the

PCL) (Fig. 5a, b and 6a, b)

Fig. 5a Fig. 5b Fig. 6a Fig. 6b

A FEMALE PATIENT, 57 YEARS OLD.
Diagnosis: bilateral deforming gonarthrosis stage 4; varus deformities of both knees.
Surgical treatment: bilateral total knee arthroplasty with PCL preservation.

On the right, we carried out tibial resection on the level of the lower edge of the defect and applied a large
tibial insert (21 mm). On the left, resection of the tibial bone was on the level of the upper edge of the
lesion, than filled with bone cement and a tibial insert of a minimal size (9 mm) (Fig. 7a, b and 8a, b)

Fig. 8a Fig. 8b

A FEMALE PATIENT, 71 YEARS OLD.

Diagnosis: knee osteoarthritis on the left, stage 4 according to Kellgren&Lawrence (1957); a posttraumatic
lesion of the medial tibial process; varus deformity of the joint; expressed pain syndrome.

Surgical treatment: total arthroplasty of the right knee with an extended tibial component, CR method (PCL
preserved) (Fig. 9a, b and 10a, b)
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Fig.9a, b Fig. 10a, b

A FEMALE PATIENT T., 67 YEARS OLD

Diagnosis: a posttraumatic gonarthrosis stage 4 on the left; varus deformity of the left knee; the frontal
instability; complete lateral knee stabilizers’ incompetence.

Surgi
11a,

=

cal treatment: total knee arthroplasty on the left with a constrained hinge-type endoprosthesis (Fig.

b and 12a, b)
Fig. 11a Fig.11b Fig.12a Fig.12b
CONCLUSIONS:
. A unicondylar arthroplasty is expedient in patients with stage 3 knee osteoarthritis complicated with

an aseptic necrosis of the medial femoral process.

. In a case of flexion contracture of the joint equal or exceeding 10 degrees, we recommend to use an
LPS endoprosthesis.

. If a size of a defect of medial or lateral tibial process does not exceed 10 mm, bone plastic is
recommended.

. If the size of the defect of medial or lateral tibial process is over 10 mm, bone plastics or augment
are expedient to be used with a prosthesis with a tibial extensor.

. For gonarthrosis patients with severe knee ligament damage e.g. with a complete lateral knee
instability, a total knee arthroplasty is expedient using a constrained hinge-type endoprosthesis.

. The elaborated differentiated approach to knee arthroplasties ensured good outcomes in 65% of
patients. No poor results have been revealed.

REFERENCES

. The Choice of a Method for Surgical Treatment of Knee Osteoarthritis Patients on Late Stages of the
Disease (Literature review). / Gayko G.V., Osadchuk T.I., Pidhaietskyi V.M. [et al.] (Moscow, May
14-16 2012) // SICOT. - 17 training course: abstracts - P. 35. [in Russian]

. Comparative analysis of registers of knee arthroplasties (Literature reviews) / Tikhilov R.M., Kornilov
N.N., Kuliaba T.A. [et al.] // Travmatol.i ortopediia Rossii. - 2014. - No 2. - P. 112-121. [in Russian]

. Modern Trends in Orthopedics: Knee Arthroplasty). Travmatologiia in ortopediia Rossii 2012; 2: 5-15.

[in Russian]



archiv euromedica 2023 | vol. 13 | num. 1 |

4. Tikhilov R.M., Kornilov N.N., Rodomanova L.A., Kutianov D.I., Afanasiiev A.O. The Use of
Reconstructive Microsurgery Technologies for Complex Cases of Knee Arthroplasty). Vestnik Ortopedii
n travmatologii im. N.N. Priorova. 2011; 1: 16-21. [in Russian]

5. Abdel M.P.,, Morrey M.E., Jansen M.R., Morrey B.F. Increased long-term survival of posterior
cruciateretaining versus posterior cruciate-stabilizing total knee replacement. Bone Joint Surg. Am.
2011;93:2072-2078. DOI: 10.2106/1BJS.]1.01143

6. He 1.Y., Jiang L.S., Dai L.Y. Is patellar resurfacing superior than nonresurfacing in total knee
arthroplasty? A metaanalysis of randomized trials. Knee. 2011;18(3):137-144.
DOI: 10.1016/j.knee.2010.04.004

7. Kellgren J.H. Radiologic assessment of osteoartrthrosis / J.H. Kellgren, 1.S. Lawrence // Ann. Rheum.
Dis. 1957. 16 (4). 494-501. DOI: 10.1136/ard.16.4.494

8. Lee J.K., Choi C.H. Management of tibial bone defects with metal augmentation in primary total knee
replacement: A minimum five-year review. J. Bone Joint Surg. Br. 2011;93(11):1493-1496.
DOI: 10.1302/0301-620x.93b10.27136

9. Lequesne M.G. The algofunctional indices for hip and knee osteoarthritis / M.G. Lequesne // J.
Rheumat. — 1997. — Vol. 24. — P, 779-781. PMID: 9101517

10. Paviou G., Meyer C., Leonidou A., As-Sultany M., West R., Tsiridis E. Patellar resurfacing in total knee
arthroplasty: does design matter? A metaanalysis of 7075 cases. J. Bone Joint Surg. Am.
2011;93(14):1301-1309. DOI: 10.2106/1B]S.1.00594

11. Rajgopal, A., Vasdev A., Dahiya V., Tyagi V. Evaluation of the posterior cruciate ligament in long
standing cruciate retaining total knee arthroplasty. Acta Orthop. Belg. 2011;77(4):497-501.
PMID: 21954759

o
Q)
(@]
~


file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-01-2023.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-01-2023.html

