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Abstract

Background: The constrained knee prosthesis has the basic indication in revision arthroplasty, but the latest literature reveals that it takes place also in
primary total knee arthroplasty in cases of knee osteoarthritis associated with major deformities.

Material and methods: Present study is based on the surgical treatment, using the constrained knee prosthesis in the primary total knee arthroplasty,
during 2019-2021, of 28 patients with knee osteoarthritis associated with severe deformities in varus or valgus, in the Big Joint Replacement Department,
Clinical Hospital of Traumatology and Orthopedics, Chisinau.

Results: In this study, the following criteria were evaluated: the type of deformity — valgus (10 cases) and varus (18 cases); the degree of deformation - for
varus knees was on average 30°, and for valgus knee - 25% bone attrition — 11 cases with bone defects where it was necessary to use augmentations; affected
side — in 19 cases the right knee was affected and 9 cases the left one; the women/men ratio was 4/1; the mean age of the patients was 67.5 years; average
duration of the intervention — 140 minutes; in 5 cases a lateral para-patellar approach was performed, of which 2 cases with tibial tuberosity osteotomy;
complications - 1 case with intra-operative periprosthetic fracture and 2 cases with superficial infections of the operated joints.

Conclusions: Osteoarthritis of the knee progresses rapidly, leading to severe deformities, significant bone defects and joint instability, which are indications
to use the constrained prosthesis in the primary total knee arthroplasty, long-term follow-up is necessary to obtain the last conclusion, but from this
study the constrained knee prosthesis like primary implant for special indication had promising results.
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Introduction reveals that it takes place also in primary total knee
arthroplasty in cases of severe knee osteoarthritis associated
with major deformity with a significant bone defect, stiffness
and instability [9]. CKP with its variety of available stems and
augments can also help surgeons improve implant stability,
optimum alignment, adequate balance and deformity
correction [9-12]. Stability is essential for successful
TKA [13-16]. By Sabatini et al. the rate of complication is
decreased and a good survival rate and functional score
results are shown by using the constrained condylar knee
prosthesis in primary knee arthroplasty [7, 12, 13].

But anyway, there are some possible disadvantage
of CKP which include large bone removal, mechanical
loosening due to load transfer to the respective bone ends
through an intramedullar extension of the stems leading
to early failure and a periprosthetic fracture [9, 14, 17].
Polyethylene insert wearing is another pitfall of CKP
[14]. Revision of TKA following CKP is an extremely
difficult procedure, as a need for stem removal increases
significantly morbidity and operating time [9, 17]. Second
generation condylar constrained knee (CCK) prosthesis

Knee osteoarthritis (KOA) is a common progressive
multifactorial joint disease and is characterized by chronic
pain and functional disability [1]. KOA accounts for almost
four-fifths of the burden of osteoarthritis worldwide and
increases with obesity and age [2]. There were nearly 654
million individuals (40 years and older) with knee osteo-
arthritis in 2020 worldwide [3]. Up to now, KOA is incur-
able except knee arthroplasty which is considered an effec-
tive treatment at an advanced stage of the disease, however,
which is responsible for substantial health costs [4].

Total knee arthroplasty (TKA) is a great success
nowadays in modern orthopedics [5, 6] and is a procedure
to restore proper function and give pain relief in patients
with severe knee osteoarthritis [7].

The use of the constrained prosthesis in the primary
TKA was unusual in all the world nearly 15 years ago [8],
several years ago the interest in this method appeared in
Moldova as well.

The constrained knee prosthesis (CKP) has the basic
indication in revision arthroplasty, but the latest literature
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reduced some complications to the patella (e.g., fractures,
incorrect tracking and osteonecrosis) due to redesigned
patellofemoral surfaces [12, 18].

The study aimed to evaluate the method of surgical
treatment with constrained prosthesis used in the difficult
primary TKA in the clinic.

Material and methods

The study is based on the surgical treatment, using the
constrained knee prosthesis (CKP) in the primary total knee
arthroplasty (TKA), between May 2019 and June 2021, of 28
patients with severe knee osteoarthritis (KOA) associated
with major deformities, significant bone defect, stiffness
and instability, in the Big Joint Replacement Department,
Clinical Hospital of Traumatology and Orthopedics,
Chisinau.

All patients were over 58 years old, with an average age
of 67.5 = 9.95 years (58-77), there were 22 women and 6

DAP: 1.348 dGy'cl

men. Nineteen patients had right knee involvement, and 9
- left knee involvement. The mean body mass index (BMI)
of the patients was 31.07 + 1.38 (22.49-39.66). Detailed
characteristics of the patients are illustrated in table 1.

Table 1. Characteristics of patients

Demographic parameters (N-28) Mean £+ SD Range
Age (years) 67.5+9.95 58-77
Women/Men 22/6
Right/left 19/9
BMI (kg/m?) 31.07 £1.38 | 22.49-39.66

N - total sample, BMI - body mass index, SD - standard deviation

The decision to use constrained knee prosthesis was
taken pre-operatively in all 28 cases based on the severity
of knee osteoarthritis — the major deformities, important
bone loss and complex instability assessed clinically and
radiographically (fig. 1).

Zoom: 91% DAP: 1.783dGyu

A - Pre-operative radiographs, B - Radiographs after surgery
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Pre-operative planning was made on all 28 knees. The
constrained TKA was performed in knees with a varus over
20° or valgus over 15°. Eighteen of 28 knees had a varus
deformity (fig. 2) and 10 had a valgus deformity (fig. 3). The
degree of deformation for varus knees was on average 30°
(ranging from 20° to 40°), and for valgus knee — 25° (ranging
from 15° to 35%;

Another indication for the use of CKP is the advanced
bone defect, based on Ahlback classification [19]:

1. Grade I: joint space narrowing (less than 3 mm).

2. Grade II: joint space obliteration.

3. Grade III: minor bone attrition (0-5 mm).

CER0
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4. Grade IV: moderate bone attrition (5-10 mm).

5. Grade V: severe bone attrition (more than 10 mm).

Eleven cases were with severe bone loss and it was nec-
essary to use augmentations, with thickness from 5 to 15
mm, respectively 9 on the medial (fig. 2), 1 on the lateral
(fig. 3), and 1 on the entire surface of the tibial plateau. In
one case, with moderate bone attrition, was used 1 screw
on the medial compartment for better support of the tibial
component (fig. 4).

The mean operative time was 140 min (85-195). A
pneumatic tourniquet was used during the surgeries, when
the allowed time had elapsed; the tourniquet was deflated
for a short period, then inflated again.

Fig. 3. CKP with augmentation 10 mm on lateral plateau implanted in a 56-year-old woman with a valgus deformity
of 30° of the left knee. A - Pre-operative radiographs, B - Radiographs after surgery

Fig. 4. CKP in a 76-year-old patient with a varus deformity of 15° of the left knee. A - Pre-operative radiographs,
B - Radiographs after surgery
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Fig. 5. CKP in a 67-year-old patient with a valgus deformity of 23° of the right knee.

A - Pre-operative radiographs, B - Radiographs after surgery

The following approaches were used: medial para-
patellar — 21 cases; lateral as described by Keblish [20]
— 5 cases; and mid-vast [21] — 2 cases (in moderate knee
deformations). To achieve sufficient exposure in 2 cases were
performed tibial tuberosity osteotomy (TTO) (fig. 5). The
plasty of the articular capsule involving part of Hoffa’s fat
pad was performed in 3 cases with severe valgus deformity.

In one case, intra-operatively with periprosthetic lateral
femoral condyle fracture, the result was achieved by osteo-
synthesis with one screw. In another case, intra-operatively
has been determined on medial femoral condyle a subchon-
dral cyst, size 2x3x2.5 cm, which was supplanted with au-
tologous bone grafting.

The intramedullary femoral and tibial guide was
used routinely, stem extensions were always used and all
components were cemented. Routine patella resurfacing was
not performed in these cases; however, patella denervation
with electrocautery was performed in all 28 knees.

Results

28 knees with constrained knee prosthesis were reviewed
as the first implant. Ten patients were evaluated clinically
and radiologically at 2-, 6-, 12-month after surgery, 14
patients at 2-, 6-month after surgery, and 4 patients at
2-month after surgery.

Knee Society Score (KSS) functional score was used
to assess the patients [22]. The mean KSS improved from
25 points pre-operatively to 91 (74-100) points at the last
follow-up. All patients recovered full extension during the
follow-up.

Radiographs showed no radiolucent lines in all knees
neither within the femur nor within the tibia. No component
loosening or periprosthetic fracture was reported after
the surgery. There were 2 cases with superficial infections
of the operated joints, carried out by early irrigation and
debridement (I&D).

Five patients suffered from thigh pain, solved after 2-3
months of physiotherapy and rehabilitation. No revisions
or reoperations were performed. 16 patients experienced
numbness on the lateral side of the knee. There were no
important neurovascular injuries in this experience.

Discussion

The need of a semi-constrained implant in primary
TKA is rare due to ligament instability or significant bone
defects; different recent works yet recommend to take into
account the use of a CKP when it is particularly complex
to gain adequate soft tissue balance. Insall et al. (1976) and
Donaldson et al. (1988) had already described indications
to CKP replacement among which are included severe axial
deformities, collateral ligaments insufficiency and severe
bone loss [12].

Negatives about the use of CKP include larger bone
removal, polyethylene insert wearing, mechanical loosening
due to extension of the stems which lead to early failure and
a periprosthetic fracture [9, 14, 17].

The most important deduction of this study was that
the use of the constrained prosthesis in the primary total
knee arthroplasty corrected the severe deformity with
major bone defects, stiffness, and instability of the knee
joint restoring excellent clinical outcome and recovered the
needed function.

Using KSS after CKP, 11 cases were rated as excellent and
17 as good. Considering this report, it can be concluded that
CKP as a primary implant is effective and justified option
for the treatment of difficult KOA. However, it's not without
some complications.

Conclusions

Osteoarthritis of the knee progresses rapidly, leading to
severe deformities, significant bone defects and joint insta-
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bility, which are indications to use the constrained prosthe-
sis in the primary total knee arthroplasty, long-term follow-
up is necessary to obtain the last conclusion, but from the
present study the constrained knee prosthesis like primary
implant for special indication had promising results.

Rigorous selection of patients, pre-operation planning,
compliance with surgical techniques according to the algo-
rithm allows to obtain good functional results in the major-
ity of cases.

Constrained prosthesis in the primary total knee ar-
throplasty allows the correction of deformity, gives stabil-
ity, removing the pain syndrome, improving mobility in the
joint, the relatively rapid resumption of function during the
postoperative period and considerably improves the quality
of life at the patients.
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