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ARTICLE INTFO ABSTRACT

Article history: Objective: To compare the clinical and radiological outcomes of conventional medial and

Received 30 January 2016 lateral approaches for total knee replacement in the valgus osteoarthritic knee.

Accepted 15 February 2016 Methods: In this randomized controlled trial, 21 patients with valgus knee osteoarthritis were

Available online 25 October 2016 randomized to total knee replacement through medial or lateral approach. The primary
outcome was radiographic patellar tilt. Secondary outcomes were visual analog scale of

Keywords: pain, postoperative levels of hemoglobin, and clinical aspect of the operative wound.

Knee Results: There were no differences between the groups regarding other clinical variables.

Osteoarthritis Mean lateral tilt of the patella was 3.1 degrees (SD +5.3) in the lateral approach group and

Arthroplasty 18 degrees (SD+10.2) in the medial approach group (p=0.02). There were no differences

Patella regarding the secondary outcomes.

Conclusion: Lateral approach provided better patellar tilt following total knee replacement
in valgus osteoarthritic knee.
© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
Ltda. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Acesso lateral de Keblish melhora a inclinacdo da patela na artroplastia
do joelho valgo

RESUMO

Palavras-chave: Objetivo: Comparar os resultados clinicos e radiolégicos da via de acesso convencional com
Joelho artrotomia medial e da via de acesso lateral na prétese total primaria em joelho valgo.

Osteoartrite Métodos: Neste ensaio clinico prospectivo, 21 pacientes com osteoartrite e deformidade em
Artroplastia valgo foram divididos aleatoriamente em dois grupos de acordo com a via de acesso cirargico
Patela usada: medial ou lateral. O desfecho principal foi a medida radiografica da inclinacéo lateral
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da patela. Outros desfechos foram a dor apds a cirurgia (escala visual de dor), o sangramento
(niveis séricos de hemoglobina) e o aspecto clinico da ferida operatéria.
Resultados: N&o houve diferenca entre os grupos em relagdo a outras variaveis clinicas. A

inclinacdo lateral média da patela no grupo lateral foi 3,1 graus +5,3 DP e no grupo medial
foi 18 graus + 10,2 DP (p=0,02). Os outros desfechos ndo apresentaram diferencas entre os

grupos.

Conclusdo: A via lateral proveu melhor inclinacdo lateral da patela p6s-operatéria nas artro-

plastias do joelho valgo.

© 2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Approximately 10% of patients undergoing total knee arthro-
plasty have a valgus deformity, defined as a valgus alignment
of the anatomical axes of the femur and tibia in the frontal
plane greater than ten degrees.! In these cases, the results
are considered less satisfactory when compared with patients
who have varus knees.”™

The standard access route in total knee arthroplasties is
the medial parapatellar arthrotomy.®’” The lateral parapatel-
lar approach described by Keblish? allows for a better exposure
of the lateral and posterolateral structures, which are con-
tracted in valgus deformities and should be released for proper
ligament balance; it also has the advantage of including the
release of lateral patellar retinaculum, which is necessary in
most cases with valgus deformity.?®

Although some authors recommend the use of the lat-
eral access route in cases of fixed valgus deformities of the
knee,®® there is no consensus in the literature regarding the
best approach for total arthroplasties in valgus knees.®°

This prospective study aimed to compare the results of
medial parapatellar access route (classical) and the lateral
parapatellar approach (Keblish) in patients with valgus knees,
in order to demonstrate the best correction of patellar tilt.

Material and methods

Detailed explanations of the procedure and research protocol
were given to 21 patients with advanced knee osteoarthri-
tis, referred from the basic network of the Brazilian Unified
Health System (Sistema Unico de Satide [SUS]) to a university
hospital for total arthroplasty surgery. All patients agreed to
participate and signed an informed consent form. The study
protocol and the informed consent form were approved by the
local Research Ethics Committee (CEP; opinion No. 381113 of
August 27, 2013).

Inclusion criteria

- Patients of both genders, between 50 and 75 years, diag-
nosed with knee osteoarthritis and valgus deformity.

- Indication of total knee arthroplasty due to failure of con-
servative treatment.

- Having understood, accepted, and signed the consent form.

Exclusion criteria

- Arthroplasty revision surgery.

- Extra-articular deformities not related to osteoarthritis.
- Previous infection in the knee.

- Severe comorbidity with anesthetic contraindication.

- Inability to understand or sign the consent form.

The study was
(NCT01965886).

registered at ClinicalTrials.gov

Allocation

Two groups were created: lateral and medial. A computer
program (www.randomization.com) generated a random
sequence, divided into blocks of six units, with three indica-
tions for each group in each block to avoid the accumulation
of a single group at the beginning or at end of the study, as
well as the effect of the surgeons’ learning curve.

Blinding

Each of these indications was kept in a box with sealed
envelopes in the possession of an operating room nurse who
did not participate in the study. In the operating room, after
skin incision, the envelope was opened to indicate the group
to which the patient had been allocated.

Interventions

- Lateral group: lateral parapatellar access route and soft tis-
sue ligament balance as described by Keblish,”? preserving a
flap of fat (Fig. 1) for closing the unstressed joint capsule.

- Medial group: conventional medial parapatellar access
route and soft tissue ligament balance in the classic
sequence.!

Surgical technique

All cases were operated in the same operating room by
two board certified knee surgeons (JRTF and MCP) by the
Brazilian Society of Orthopedics and Traumatology (Sociedade
Brasileira de Ortopedia e Traumatologia [SBOT]), always with
supervision of one of the senior surgeons of the service (GCC,
ARZ, JBM). The type of anesthesia was defined by the anes-
thesia team. All patients received infection prophylaxis with
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Fig. 1 - Illustration of the surgical technique using Keblish’s
access route, demonstrating the Hoffa fat flap needed for
closure without tension of the joint capsule. A, the fat flap
is attached to the lateral border of the capsule; B, fat is used
to cover the defect in the capsule.

a single intravenous dose of cefazolin 2 g, 30 min before the
anesthetic induction. A pneumatic tourniquet on the thigh
(300 mmHg) was used in all cases.

The longitudinal incision in the skin was the same in all
cases. At that point, the envelope seal was broken and the type
of intervention to be performed was revealed, as described in
the previous section. The sequence of guides and bone cuts
was the same. The prosthesis (Modular III, MDT, Rio Claro,
Sdo Paulo, Brazil) and the orthopedic cement (Cemfix, Tekn-
imed, France) were the same in all cases. In some cases, rods or
wedges from the prosthesis were necessary. No case required
constrained or semi-constrained prosthesis. Whenever pos-
sible, the patellar component was used. In all cases, 24-hour
suction drain and Robert Jones bandage were used on the first
day.

Rehabilitation

All patients received prophylaxis for thromboembolic events
with mechanical (early mobility and elevation of the limb) and
pharmacological methods (low molecular weight heparin by
subcutaneous injection in a prophylactic dose suitable for the
patient’s weight) for 15 days.

All patients were hospitalized for three days after surgery,
and received training for walking with a walker. Then,
outpatient follow-up was performed twice a week in the phys-
iotherapy service of the same hospital in which they were
operated, with the same rehabilitation protocol.

Outcomes

- Visual pain scale (0-100) was applied by a staff member
blinded to the allocation of groups in the first three days
after surgery, while the patients were in the ward, accord-
ing to validated technique.!! For the statistical analysis, the
mean of these three measures for each case was used.

- Serum hemoglobin levels were collected on the day before
and on the day after the surgery. The difference between
these two values was used to determine the reduction
in serum hemoglobin and thereby estimate the bleeding.

Patients who received transfusion of red blood cells or other
blood products were excluded.

- Appearance of the surgical wound one week after the pro-
cedure.

- Functional scales were applied twice a year by examin-
ers blinded to the allocation of groups: the Knee Society
Score (KSS),'? the Western Ontario and McMaster Universi-
ties Arthritis Index (WOMAC),'® and the Kujala Scale'*; were
applied twice a year by examiners blinded to the allocation
of groups.

- Alignment of the operated limb in the frontal orthostatic
panoramic radiography, bipedal, six months after surgery,
through the method of anatomical axes of the femur and
tibia in the frontal plane.™

- Patellar tiltin the axial radiography six months after surgery,
according to the technique previously described'® (Fig. 2).

Statistical analysis

This pilot study was conducted to determine the sample size
necessary to compare the results of total arthroplasties in
knees with valgus deformity via lateral and medial access,
with statistical power of 80% and 5% significance level.

The quantitative variables were presented as means and
standard deviations (SD). The qualitative variables were pre-
sented as absolute frequencies. All significant values were
presented as two-tailed. The significance level was set at
p<0.05.

To determine whether the data followed a standard nor-
mal distribution, the Kolmogorov-Smirnov test was used. The
means of the quantitative variables were compared by Stu-
dent’s t-test for independent samples, when the parametric
conditions were met, or by the Mann-Whitney test, when the
variable did not present normal distribution. The frequencies
of the qualitative variables were compared by Pearson’s chi-
squared test or Fisher’s exact test.

The statistical analyses were performed with IBM SPSS
Statistics (Version 22.0. Armonk, NY: IBM Corp.).

Results

All patients invited agreed to participate and signed the con-
sent form. All patients completed the follow-up (Fig. 3).

The analysis of clinical data of patients in this sample
(n=21) demonstrated that the random allocation process was
efficient in the creation of two homogeneous groups, with no
differences in other variables, such as age, weight, body mass
index (BMI), gender, operated side, cause of the deformity,
magnitude of the deformity, passive reducibility of the defor-
mity with stress maneuver in varus, surgical time, and Krakow
classification for osteoarthritis with valgus deformity (Table 1).
The mean valgus deformity before surgery, measured by the
intersection of the anatomical axes of the femur and tibia in
the frontal plane, was 18.7 degrees + 7.2 SD in the lateral group
and 25.7 degrees +12.8 SD in the medial group (p=0.197).

The functional assessment with clinical scales before
surgery did not differ between groups: the mean WOMAC
score in the lateral group was 54.9+12.8 SD and in the medial
group, 57.9+15.8 SD (p =0.654); the mean KSS was 29.8 +20.3
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Fig. 2 - Illustration of the method used to measure patellar tilt on the radiograph. A: normal tilt; B: increased lateral tilt.

SD in the lateral group and, in the medial group, 34.4 + 15.3 SD
(p=0.605); the mean functional KSS was 42.5+18.6 SD in the
lateral group and 49.6 & 19.2 SD in the medial group (p =0.468);
the mean Kujala score in the lateral group was 40.9+7.5 SD
and in the medial group, 39.1+9.7 SD (p=0.557).

A subjective evaluation of the surgical wound one week
after surgery showed no difference between groups. In the lat-
eral group, six patients presented wounds as expected; three,
better than expected; and one, worse than expected. In the
medial group, seven patients presented wounds as expected;
two, better than expected; and two, worse than expected
(p=0.754).

Postoperative pain was lower in the lateral group (Fig. 4),
but it was not possible to demonstrate a statistically signifi-
cant difference (p=0.705), as the sample size was insufficient
(power =25%). It would take 32 subjects in each group to find
a difference between the means of 10 points.

Bleeding, estimated by the decrease in serum hemoglobin
levels, was very similar between groups (Fig. 5).

The most important finding of this study was that the
lateral patellar tilt in the lateral access group was lower
(p=0.02; Fig. 6).

Discussion

This study compared the medial and lateral access routes
to total primary arthroplasty in valgus knees. The main
result was the more efficient correction of the axial patellar
tilt observed in the group who underwent surgery through
Keblish’s parapatellar lateral access route. This is the first
prospective, randomized clinical trial comparing these tech-
niques that includes the assessment of the postoperative
correction of the patellar tilt.

The parapatellar lateral arthrotomy was proposed in 1991
by Keblish? as an option to the classic medial parapatel-
lar arthrotomy in cases of osteoarthritis of the knee with
valgus deformity. This approach allows for a direct access
to the lateral knee structures, which are generally those
that are strained and require release.'” However, the lateral
access route is not used by most surgeons, probably due to
their unfamiliarity with the procedure, which can lead to
technical difficulties and increased surgical time. Another
concern is the difficulty of exposure and soft tissue coverage at
closing.'®

Table 1 - Clinical characteristics of patients undergoing knee arthroplasty with valgus deformity.

Group Lateral (n=10) Medial (n=11) p
Age (years) 62.9+9.1 62.6+10.6 0.912
Weight (kg) 78.1+12.4 78.1+13.7 1.000
BMI 282 3E) 30.1+£3.9 0.552
Surgical time (min) 124.3+19.5 105.5+28.1 0.114
Genre Male 1 1 0.943
Female 9 10
Side Right 4 8 0.130
Left 6 3
Reducibility Yes 8 7 0.635
No 2 4
Krakow 1 8 7 0.635
classification 2 2 4
Cause Primary OA 7 6
Reumathological 3 5

BMI, body mass index.
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Fig. 3 - Flow diagram - Consolidated Standards of
Reporting Trials (Consort).

To overcome the difficulty of exposure or even to avoid
a catastrophic tearing of the patellar tendon, some authors
recommend the routine association of osteotomy of the ante-
rior tibial tuberosity (ATT) to the lateral approach.>’® ATT
osteotomy, however, can be a factor for increased complica-
tions and risk of revision surgery,'%?° and it was not necessary
in the cases operated in the present study.

The literature shows similar results between the two tech-
niques in relation to the post-operative alignment in the
coronal plane.”?1?? Some studies point to a better postopera-
tive range of motion using the lateral approach.?’?3 Another
advantage is the possibility of using common implants (non-
constricted), while the knee valgus operated using medial

o2}
©
=}
s}
|

40.00

20.00

Mean visual pain score 3 days

0.00 ~ T
Lateral Medial
Group
Error bars: + 1 SD

Fig. 4 - Bar graph comparing the mean visual pain score.
Lateral group =37.66 + 19.8 SD; medial group =43.22 +19.5
SD; p=0.705.
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Medial
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Error bars: + 1 SD

Fig. 5 — Bar graph comparing the mean blood loss
estimated by the difference in hemoglobin serum levels
before and after surgery.

Lateral group =4.29 +0.88; medial group =4.13 +1.87;
p=0.512.

access route tends to more often require implants with larger
constriction.?? Furthermore, a major advantage of the lateral
approach over the medial is to avoid opening both retinac-
ula of the patella, since many cases of valgus knee require
release of the lateral retinaculum to correct the course of the
patella. Lateral release after a medial parapatellar approach is
not desired, due to the risk of devascularization of the patella
and patellar tendon.

Patellofemoral instability is a major cause of pain and func-
tional limitation in the postoperative period of total knee
prosthesis implantation, and can even lead to the need for

220 -

210+

200

190 J_

180

Patellar tilt

170+

T

T
Lateral Medial

Group

Fig. 6 - Box diagram comparing the mean lateral patellar
tilt after arthroplasty.

Values above 180 degrees indicate a lateral tilt; below 180
degrees, medial tilt.

Lateral group = 183.1+ 5.3 SD; medial group =198 +10.2 SD;
p=0.02.



REV BRAS ORTOP.2016;51(6):680-686 685

revision surgery.>»?> The lateral approach has been proven
to more easily fix patellar tilt in patients with osteoarthritis
in valgus, who generally present retraction and even lateral
subluxation of the patella. The present study, even with a
small number of cases, demonstrated a better correction of
the patellar tilt in patients who underwent surgery through
the lateral approach. The authors will continue the study to
assess whether this difference in patellar tilt will result in a
clinical benefit, which will be evaluated by KSS, WOMAC, and
Kujala scores.

Although a trend was observed, there was no difference
between groups regarding bleeding and pain in the immediate
postoperative period, as well as in the comparison between the
clinical appearance of the wound in the first days after the pro-
cedure. However, the authors believe that there is a type 2 error
due to the still insufficient number of patients for these other
variables, which will be corrected as the study progresses. In
theory, an incision on just the lateral retinaculum should hurt
and bleed less. The ease of exposure and lower need for tissue
release may also favor a lower trauma to the soft tissue, with
better wound aspect.

The present study had some limitations. Firstly, this was a
pilot study with a small number of patients. Nonetheless, very
interesting results regarding the correction of the patella tilt
were observed. Secondly, there is no standard normal value
for the angle between the patella and the trochlea of the
knee prosthesis. The authors believe that the components
must be parallel. Thirdly, this study used radiography to mea-
sure the patellar tilt. Despite being a method described in the
literature,'! the authors consider computed tomography to be
the ideal method, which will be used in the continuation of
the study.

Conclusion

The lateral patellar tilt was lower in arthroplasties per-
formed using Keblish’s lateral access route in knees with
valgus deformity. The continuation of this controlled clin-
ical trial, with increasing number of cases and increased
follow-up time, will demonstrate whether this finding has
any impact on the clinical and functional outcomes of these
arthroplasties.
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