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ABSTRACT

Obijective: This research sought to carry out a comparative study
observing the clinical and radiographic analysis of primary prostheses
of the type TC3 Depuy Johnson® with or without a stem during
a short-term follow-up. Methods: The sample was divided into three
groups: Group 1 (with stem), Group 2 (without stem) and Group 3
(mixed). Patients were evaluated to assess whether the implants were
loosening and a clinical analysis was performed. Results: Preoperative
deformities were predominantly considered severe. The total range
of motion in the postoperative period was above 96.7° in the three
groups. Inthe postoperative period, the femoral-tibial angle oscillated
on average between 5 to 6° valgus. There was no record of implant
loosening for cases treated with stem, and the incidence of loosening
was 14.3% for the group without stem and 16.7% among cases in
the mixed group. Conclusion: In general, preoperative deformities
were considered severe. In the postoperative period, the total range
of motion was above 96.7°. The postoperative femoral-tibial angle
obtained an average of 5 to 6° valgus. There is no significant difference
in implants loosening in the three groups. Level of Evidence IlI,
Retrospective Comparative Study.

Keywords: Arthroplasty, Replacement, Knee. Knee. Follow-up Studies.

RESUMO

Objetivo: Realizar um estudo comparativo observando a ana-
lise clinica e radiografica das proteses primarias do tipo TC3
Johnson® com ou sem haste durante um seguimento de curto
prazo. Métodos: A amostra foi dividida em trés grupos: Grupo 1
com haste, Grupo 2 sem haste e Grupo 3 misto. Foi realizada
a andlise clinica dos pacientes e verificado se ocorreu soltura
dos implantes. Resultados: As deformidades pré-operatorias
foram predominantemente graves. O arco de movimento total
no pds-operatério foi acima de 96,7° nos trés grupos. No pds-
operatdrio o angulo tibio-femoral oscilou na média entre 5 e
6° de valgo. Nao houve registro de soltura do implante para
0S casos tratados com haste; a incidéncia de soltura foi de
14,3% entre 0s casos do grupo sem haste e de 16,7% entre 0s
casos do grupo misto. Concluséo: Em geral, as deformidades
pré-operatdrias foram consideradas graves. No pds-operatdrio
a amplitude total do arco de movimento foi acima de 96,7°.
O angulo tibio-femoral pds-operatério obteve uma média entre
5 e 6° de valgo. Nao ha diferenca significativa na soltura dos
implantes nos trés grupos. Nivel de Evidéncia Ill, Estudo
Retrospectivo Comparativo.

Descritores: Artroplastia do Joelho. Joelho. Seqguimentos.
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INTRODUCTION

Knee osteoarthritis associated with complex deformity is a chal-
lenge for orthopedists.! Sharp angular deviations, as well as
severe flexion contractures, often require more constrained
implants.? Extensive soft tissue releases or change of the ar-
ticular interline in these deformities can generate instabilities,

requiring more constrained implants to balance the flexion and
extension spaces.?

More constrained implants with varus and valgus restriction
increase stress transmission at the prosthesis-bone interface.
Herewith, it is often necessary to use intramedullary stems in
this type of prosthesis in order to achieve a better distribution of
loads (Figure 1).!
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Figure 1. Clinical and radiographic analysis of total knee arthroplasty
with stem.

Knee prosthesis associated with intramedullary stem allows for
a better load distribution in the femoral-tibial region, reducing the
risk of implant loosening.*%

The literature is scarce on the absence of stems in more constrained
knee implants (Figure 2).° The association of a prosthesis with in-
tramedullary stem increases the risk of embolization, as well as the
cost of the implant, morbidity, and the time of the surgery.® The pain
at the tip of the stem should also be considered if there is a need for
revision and removal of the implants, which can hinder the procedure.®
This research aims to conduct a comparative study observing
the clinical and radiographic analysis of TC3 Johnson® primary
prostheses with or without stem during a short-term follow-up.

Figure 2. Total arthroplasty of the knee without stem.

MATERIAL AND METHODS

This is an observational, cross-sectional, and retrospective study.
Participants were identified using data from the hospital implant sector.
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By identifying the patients linked to the specific implant, it was possible
to have access to the medical records of those subjected to primary
total knee arthroplasty (TKA). Thus, a comparative study was conduct-
ed, observing the radiographic analysis of the patients subjected to
primary semi-constrained TKA from the TC3 Depuy Johnson® brand
with or without stem during a minimum 2-year postoperative follow-up.
The sample was divided into three groups: Group 1 with stem in both
tibial and femoral components, Group 2 without stems and Group 3
with a mixed approach, i.e., with stem in the tibial component.

The sample consisted of patients of all genders and ages, who un-
derwent primary TKA in the hospital with the TC3 Depuy Johnson®
prosthesis who were admitted for treatment from 2012 to 2016. The in-
clusion criteria were: patients subjected to primary TKA with TC3 Depuy
Johnson® prosthesis, regardiess of the use or not of intramedullary
stems. The exclusion criteria were: failure to collect data from the
medical record and the use of another prosthesis model. No patients
were excluded. The research was approved by the Institutional Ethics
Council (protocol No. 98772718.0.0000.5273) according to established
ethical standards. All participants signed the informed consent form.
Medical records were analyzed by a single physician who was a mem-
ber of the Brazilian Society of Knee Surgery, and demographic data
of patients were collected, as well as the range of movement (ROM),
comorbidities, body mass index (BMI), American Society of Anesthe-
siology (ASA) classification and the etiology of the surgical indication.
The radiographic analyses of the implants were performed by a
graduated (Doctor in Radiology) physician , without prior knowledge
of the patients. The radiographs, according to the study hospital
standards, were performed with bipodal support in the antero-
posterior, lateral, and axial facets of the patella. The radiographic
analysis evaluated implant loosening with the criteria used by the
Knee Society Total Knee Arthroplasty Roentgenographic Evaluation
and Scoring System.” The evaluation of osteolysis consisted in the
observation of a radioluscent line in the region of the prosthesis-
cement or cement-bone interface, which was quantified in millime-
ters of thickness and subsequently analyzed in each radiographic
incidence for comparison. In addition, the type of deformity of the
lower limb and the femoral-tibial angle were analyzed. This angle
was calculated by drawing lines between the anatomical axes of the
femur and tibia. The analysis of radiographic data was performed
via the mDicomViewer 3.0 software (Microdata, RJ-Brazil, 2007).
The data collected from the study were arranged in an electronic
spreadsheet analyzed by the SPSS (Statistical for the Social Science)
Program, version 22.0, and by the Microsoft Excel 2007 program.
The descriptive analysis was based on frequency distributions, and
on the calculation of descriptive statistics (proportions of interest,
minimum, maximum, mean, median, standard deviation, coefficient
of variation — CV) seeking to synthesize and to characterize the
behavior of the variables as well as to trace the participants’ profile.
The variability of the distribution of a quantitative variable was
considered low if CV < 0.20; moderate if 0.20 < CV < 0.40 and
high if CV = 0.40. The Wilcoxon test was also used.

All discussions about significance tests were conducted considering
a maximum significance level of 5% (p < 0.05).

RESULTS

Table 1 shows the frequency distribution of the variables that charac-
terize the patients of the three groups. The main frequencies of each
group (highest frequency and frequency that differs from the highest
frequency by a maximum of 10%) are highlighted. The data show that
the G1 and G2 present a higher frequency of patients aged from 67 to
77 years. On the other hand, G3 participants are aged from 47 to 57.
Regarding BMI, all groups presented greater patterns for overweight
or obesity. The predominant profession is “homeworker.” White and
Brown were the predominant skin color; the most frequent comorbidity
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is systemic arterial hypertension. All groups were graduated as 2 via
the ASA rating. Laterality can be considered well-distributed for the
Group 1; however, for G2 or G3, we obtained a higher frequency of
left-handedness. Most surgery indicated deformity; however, we
observed a higher frequency of ligamentous cases in the Group 2
(35.7% of the cases, while in the other groups this percentage was
below 10%). The frequencies of valgus/varus deformities can be
considered well-distributed for both Group 2 and 3; however, Group 2
presented more cases of varus deformity. The time after surgery was
two years at least; however, 25.0% of individuals in the G3 presented
5years of surgery. There was no record of implant loosening for cases

treated with stem. Furthermore, the occurrence of loosening was
14.3% among cases in the G2 (Figure 3) and 16.7% among cases in
the Group 3 (Figure 4). In Group 2, we observed two patients with tibial
componentloosening. In these two cases, one presented ligamentous
instability whereas the other presented joint deformity. In Group 3, we
found a patient with bilateral implant loosening. The patient presented
severe bilateral deformity and we observed bilateral loosening of all
components. The three groups do not differ significantly with respect
to any of the analyzed variables (all p-values are greater than 5%); that
is, the patients of the three groups do not have significant differences
in the analyzed characteristics.

Table 1. Frequency distribution o\;vtr;‘e variables that c‘;&]all‘racterize the DatientsMof tge three groups.
ith stem ithout stem ixe!
Characteristic n=20 n=14 n=12 p-value of the test comparing the distributions of the three groups
i F % F % F %
e 0.296
271-37 0 0.0% 1 7.1% 0 0.0%
37 |- 47 1 5.0% 0 0.0% 0 0.0%
471-57 2 10.0% 0 0.0% 6 50.0%
57 |- 67 3 15.0% 4 28.6% 0 0.0%
67-77 10 50.0% 8 57.1% 4 33.3%
77BM?7 4 20.0% 1 7.1% 2 16.7%
0.926
Underweight 2 10.0% 0 0.0% 0 0.0%
Normal weight 0 0.0% 2 14.3% 2 16.7%
Overweight 8 40.0% 6 42.9% 4 33.3%
Obesity Class 1 6 30.0% 3 21.4% 2 16.7%
Obesity Class 2 2 10.0% 0 0.0% 4 33.3%
Obesity class 3 2 10.0% 3 21.4% 0 0.0%
Profession
Retiree 0 0.0% 1 7.1% 0 0.0%
Trucker 1 5.0% 0 0.0% 0 0.0%
Salesperson 0 0.0% 1 71% 0 0.0%
Cook 1 5.0% 0 0.0% 0 0.0%
Daytime cleaner 1 5.0% 0 0.0% 0 0.0%
Homeworker 13 5.0% 7 50.0% 66.7%
Housekeeper 5.0% 1 7.1% 8.3%
Cleaner 5.0% 0 0.0% 8.3%
Woodworker 0 0.0% 0 0.0% 8.3%
Sailor 0 0.0% 7.1% 0 0.0%
Auto mechanic 0 0.0% 71% 0 0.0%
Metalworker 5.0% 0 0.0% 0 0.0%
Baker 5.0% 0 0.0% 0 0.0%
Bricklayer 0 0.0% 1 7.1% 0 0.0%
Painter 0 0.0% 0 0.0% 1 8.3%
Secretary 0 0.0% 1 71% 0 0.0%
Skin color
White 8 40.0% 9 64.3% 3 25.0% 0.091
Brown 7 35.0% 2 14.3% 8 66.7%
Black 5 25.0% 3 21.4% 1 8.3%
Comorbidity
SAH 20 100.0% 13 92.9% 10 83.3% 0.099
DM 2 10.0% 3 21.4% 2 16.7% 0.680
RA 2 10.0% 1 7.1% 8.3% 1.000
Hypothyroidism 0 0.0% 0 0.0% 8.3% 0.261
Lupus 0 0.0% 7.1% 0 0.0% 0.565
Fibromyalgia 0 0.0% 7.1% 0 0.0% 0.565
AIDS 1 5.0% 0 0.0% 0 0.0% 0.43
Visually impaired 0 0.0% 1 7.1% 0 0.0% 0.565
vaerlAtg/K)idism 0 0.0% 0 0.0% 1 8.3% 85%
1 2 10.0% 1 7.1% 0 0.0%
2 18 90.0% 13 92.9% 12 100.0%
Laterality 0.566
Right-handed 11 55.0% 5 35.7% 5 41.7%
Left-handed 9 45.0% 9 64.3% 7 58.3%
Etiology 0.151
Deformity 18 90.0% 9 64.3% 11 91.7%
Ligamentous 2 10.0% 5 35.7% 8.3%
Prior deformity
Valgus 11 55.0% 3 21.4% 6 50.0% 0.131
Varus 9 45.0% 11 78.6% 6 50.0%
Surgery time 0.300
2 years 12 60.0% 7 50.0% 4 33.3%
3 years 2 0.0% 2 4.3% 2 6.7%
4 years 3 5.0% 2 4.3% 2 6.7%
5 years 3 5.0% 3 21.4% 3 25.0%
8 years 0 0.0% 0 0.0% 1 8.3%
Loosening 0.148
No 20 100.0% 12 85.7% 10 83.3%
Yes 0 0.0% 2 14.3% 2 16.7%

BMI: body mass index; SAH: systemic arterial hypertension; DM: diabetes mellitus; RA: rheumatoid arthritis; AIDS: acquired immunodeficiency syndrome; ASA: American Society of Anesthesiology Classification.
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Figure 3. Total knee arthroplasty without stem in valgus deformity with
tibial component loosening.

Figure 4. Total mixed knee arthroplasty with implants loosening.
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Table 2 analyzes the total ROM before and after surgery. In Group 1,
the ROM in the pre- and postoperative periods reached a mean
of 103.5° and 105.5°, respectively. In Group 2, ROM in the pre-
and postoperative periods reached a mean of 103.2° and 109.3°,
respectively. As for Group 3, ROM in the pre- and postoperative
periods reached a mean of 95.8° and 96.7°, respectively.

Table 2. Statistical analysis of the total angle of the range of motion in
the pre- and postoperative periods of all groups.

Procedure
Evaluation | Statistics stem Without stem Mixed
(n=20) (n=14) (n=12)
Minimum 65.0 50.0 30.0
Maximum 135.0 130.0 120.0
Median 105.0 107.5 100.0
Preoperative
Mean 103.5 103.2 95.8
SD 16.6 20.2 24.4
cv 0.16 0.20 0.25
Minimum 80.0 90.0 60.0
Maximum 135.0 120.0 120.0
Median 110.0 110.0 100.0
Postoperative
Mean 105.5 109.3 96.7
SD 14.2 10.0 17.8
cv 0.13 0.09 0.18
p-value of the Wilcoxon Test
comparing pre-and post- 0.671 0.319 0.686
operative measurements

Table 3 shows the angles of preoperative deformities subdivided by
group and by type of deformity. In Group 1, valgus deformities were
all above 20°, mostly ranging from 38° to 47°. Also in G1, but for varus
subgroup, deformities from 20° to 29° are highlighted. In Group 2,
valgus deformities ranged from 11° to 38° and varus deformities raged
from 20° to 29°. In Group 3, the most frequent valgus deformities
were found from 29° to 38°, and 47° to 58°; in the varus subgroup,
the most frequent deformities ranged from 29° to 38°.

Table 3. Frequency distribution of angle measurements in prior deformities,
by group and by type of deformity.

. With stem Without stem Mixed

aAn);IZ Valgus Varus Valgus Varus Valgus Varus
(degrees) (n=11) (n=9) (n=3) (n=11) (n=6) (n=6)
fl| % |F| % |F| % [F| % [f| % |[f| %

21-5 0] 00% (0] 00% [0] 0.0% [1] 91% [0]| 0.0% [0 | 0.0%
51-8 |0] 00% [1[{11.1%|0]| 0.0% (0] 0.0% [0| 0.0% [0 | 0.0%
81-11 0] 0.0% |1]|111% |0 | 0.0% | 1] 9.1% |1[16.7% | 0| 0.0%
111-20 |0 0.0% |1 |11.1%|1[33.3% |2|182% |1[16.7% | 0| 0.0%
201-29 [3|27.3%|3|33.3%|1|333%|5|455% |0| 0.0% |1|16.7%
291-38 [2|182% |2 [22.2% | 1]|33.3% |2|18.2% |2 |33.3% |4 |66.7%
381-47 |4)364%|0| 0.0% [0| 0.0% |0| 0.0% |0| 0.0% | 0| 0.0%
471-58 (2] 18.2%|1|11.1% |0 | 0.0% | 0| 0.0% |2|33.3% |1|16.7%

Table 4 analyzes the femoral-tibial angles in the pre-and postop-
erative periods of the groups. The Wilcoxon test attests that the
correction of deformity by the three groups is statistically signifi-
cant with p-values of < 0.001, = 0.035 and = 0.002, respectively.
The three groups underwent effective deformity correction.
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Table 4. Statistical analysis of the angles of pre-and postoperative de-
formities in the three groups.

With stem Without stem Mixed
. L (n=20) (n=14) (n=12)
Bvaluation | Statistics " o) Deformity | nitial Deformity | Initial Deformity
Valgus | Varus | Valgus | Varus | Valgus | Varus
Minimum | 20.0 58.0 | 17.0 31.0 | 10.0 | 47.0
Maximum | 52.0 5.0 36.0 4.0 52.0 28.0
Preoperative Median 40.0 22.0 | 200 | 20.0 | 305 31.0
Mean 36.2 25.3 24.3 19.3 31.8 34.0
SD 11.0 15.8 10.2 8.6 16.8 7.0
CcV 030 | 063 | 042 | 045 | 053 | 0.21
Minimum 3.0 5.0 5.0 130 | 5.0 5.0
Maximum | 13.0 7.0 6.0 6.0 7.0 7.0
Postoperafive Median 5.0 5.0 6.0 5.0 5.5 5.0
Mean 5.8 5.4 5.7 3.6 5.7 5.3
SD 25 0.7 0.6 55 0.8 0.8
CV 043 | 013 | 0.11 083 | 0.14 | 0.15
p-value of the Wilcoxon
Test comparing pre-
and posfopergt?ve <0.001 0035 0.002
measurements

DISCUSSION

As there are few studies on the topic,"*%8'® we believe that our
research is relevant and interesting to the orthopedic community.
Anderson et al.' evaluated patients with primary TKA with
a semi-constrained implant without intramedullary stem.
The complication rate was low with a short- and medium-term
follow-up. These authors question the use of intramedullary stems
in constrained prostheses.! We have ratified this question and
believe that there is room for the use of the semi-constrained
implant without stem.

Anderson et al.' observed low incidence of radioluscent line and
no progression on radiographs. Our study did not find significant
difference in implant loosening.

Sculco'® reports that the use of stems increases the cost between
350 and 500 dollars. Also, complications when using stems, such
as pain at the tip of the stem and the risk of embolization should
be highlighted.

TKA without stem and with varus and valgus restriction is safe in
selected cases; furthermore, it is cheaper and can reduce operative
time and preserve bone stock.'® We believe that treatment should
always be individualized, and we emphasize the importance of
preoperative planning.

The tibial constrained polyethylene has a higher and central post; as
such, there is a greater fit in the femoral component box reducing
varus-valgus translation and rotational movement.'> Our study
evaluated an implant with varus and valgus restriction. There is
a study that evaluates a constrained polyethylene in a primary
implant,'”” however, this is not the scope of our work.

Nam et al.® indicated the semi-constrained implant for patients
with severe bone deformity and ligament instability. Our research
confirms these indications, and we further highlight that there is
a predominance of severe cases in our study.

Ruel, Ortiz, and Westrich® observed the loosening of the femorall
component in semi-constrained stemless implants. Therefore, these
authors recommend the use of stems in patients with osteopenia.
We believe the prosthesis model is responsible for the femoral
component loosening. In our research, tibial component presented
the highest rate of failure. We obtained two cases of tibial component
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loosening in the Group 2, as well as a patient with bilateral mixed
prosthesis who presented loosening of all components.
Macdessi et al.'® report four cases of aseptic loosening of the
femoral component in semi-constrained stemless implants. In this
study, three patients reported trauma prior to implant loosening.
The authors conclude that a stemless semi-constricted prosthesis
should be cautiously used. In addition, they mention that this pros-
thesis model has a larger femoral bone resection. We agree that this
type of implant has a deeper femoral box to absorb polyethylene
with a larger post. Thus, there is a greater risk femoral component
loosening when a stem is not used; however, we did not observe
any isolated cases in our sample.

Nam et al.® report excellent clinical results with a semi-constrained
prosthesis without a stem. They concluded that it is an excellent
option in patients with ligament instability. The femoral region
obtained the highest rate of loosening. Our indications of this model
of prosthesis with ligamentous instability also showed good results.
Our patients obtained an overall postoperative range of motion
above 96.7° in the three groups.

In severe valgus knees, the semi-constrained stemless implant is
a good option.* Anderson et al.* observed a low rate of complica-
tions. Our rationale is that in severe valgus deformity, ligaments may
fail , as well as bone loss. As such, the most constrained implant
can be an excellent option in some cases. In our research, varus
deformity was more frequent.

Moussa et al.'® recommend the cautious use of the stemless
semi-constricted implant. They report that this model of prosthesis is
used in more complex cases; however, they also observed that the
revision rate is twice as high when compared with less constrained
implants. In our opinion, comparing a more constrained prosthesis
versus an already stabilized model is inappropriate. We have no
doubt that a less constrained implant has a longer survival; however,
there are cases in which this type of prosthesis does not generate
good stability.

Padgett et al."" analyzed 56 knees that were revised after the
use of a stemless semi-constrained implant. These prostheses
were revised with a mean follow-up of 21.2 months. The causes
of revision were: infection 34%, instability 21%, aseptic loosening
18%, stiffness 11%, recurrent synovitis 9%, and unknown cause
7%. According to these authors, all polyethylenes presented some
wear regardless of the failure etiology."" We believe that that some
causes of failure Padgett et al. study may had masked the bad
results of the implant.

Nazarian, Mehta, and Booth® analyzed patients undergoing TKA
revision with and without intramedullary stem. The analysis of
bone quality, component fixation, and ligament integrity based
the decision to use the stems. They conclude that there was no
significant difference in implant failure between the groups; however,
they observed a higher rate of tibial component loosening with or
without a stem.? In the TKA review we preferred the use of stems.
Jordan, Kligman, and Sculco®® evaluated patients with poliomyelitis
undergoing TKA. Implant with varus and valgus restriction with
and without stems were used. They conclude that the topic is
controversial; however, they did not observe any clinical or radio-
graphic benefit with the use of the stem.”® Even though we ratify
their statements, in a patient with poliomyelitis, we would probably
use a more constrained prosthesis.

Our study has a minimum follow-up of two years postoperatively
based on the research of Moussa et al.'

Other semi-constrained prostheses from other models and man-
ufacturers were used over several years in our hospital; however,
none of them were used in scale and effectiveness as the TC3
Depuy Johnson®. Thus, the choice of implant for analysis is justified,
not presenting any type of conflict of interest in the evaluation.
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In contrast Moussa et al.'* evaluated four models of prostheses.
We believe that multiple implant models could bias the research.
The limitations of our research are because it is a retrospective
and short-term study. Furthermore, some indications of a more
constricted prosthesis were decided in the intra-operative act.
We know that a simple radiographic analysis can mask an instability.

CONCLUSIONS

In general, preoperative deformities were considered severe. In the
postoperative period, the total range of motion was above 96.7°.
The postoperative femoral-tibial angle obtained a mean ranging
from 5°to 6° of valgus. There is no significant difference in implant
loosening in the three groups.
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