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Objective: To evaluate the relationship between patients’ body mass index (BMI) and the

degree of radiographic severity of knee osteoarthrosis.

Method: 117 patients with gonarthrosis were evaluated prospectively. The patients’ BMI  was

calculated and their knee arthrosis was classified in accordance with the modified Ahlbäck

criteria. Kruskal–Wallis analysis of variance (ANOVA) was used to evaluate the relationship

between these two variables.

Results: The group classified as Ahlbäck grade V had significantly higher BMI than the others.

Conclusion: There is a direct relationship between BMI and the degree of radiographic severity

of  gonarthrosis. Obesity appears to be directly related to the progression of knee osteoarthro-

sis.
©  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/).
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Objetivo: Avaliar a relação do índice de massa corporal (IMC) do paciente com o grau de

gravidade radiográfica da osteoartrose do joelho.

Método: Foram avaliados, de forma prospectiva, 117 pacientes portadores de gonartrose.

Os  pacientes tiveram seus índices de massa corporal calculados e a artrose do joelho foi

classificada segundo os critérios de Ahlbäck modificados. Usou-se a Anova de Kruskal–Wallis

para  avaliar a relação entre essas duas variáveis.

� Study conducted at Hospital Santa Teresa, Petrópolis, RJ, Brazil.
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Resultados: O grupo classificado como grau V de Ahlbäck apresentou um IMC significativa-

mente maior do que os demais.

Conclusão: Existe relação direta entre o IMC e o grau de gravidade radiográfico da gonartrose.

A  obesidade parece estar diretamente relacionada à progressão da osteoartrose do joelho.

©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://

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

Introduction

Osteoarthrosis (OA), osteoarthritis, or arthrosis is the leading
cause of musculoskeletal disability worldwide1 and the main
physical limiting factor in the elderly population.2 This seri-
ous global public health issue1 affects 5.2% of the population
over 19 years of age (about 10 million people). This number is
expected to grow to 12.4 million by 2015.3

Traditionally, this disease is considered a cartilage joint
degeneration caused by mechanical, genetic, hormonal, bone,
and metabolic factors, which result in an imbalance between
the degradation and synthesis of articular cartilage.4 OA is cur-
rently recognized as a disease that affects all tissues of the
joint.5

The pathology arises from a combination of host and
environmental factors.6 Obesity is one of the main elements
directly linked to knee OA pathogenesis.7 An increase in the
body mass index (BMI) is also associated with progression of
the disease, degree of disability, evolution to arthroplasty, and
poor clinical outcome after surgery.2

Obesity reaches its peak incidence in the sixth decade of
life,8 a period that coincides with the worsening of the symp-
toms of degenerative diseases. It is an epidemic disease in
Brazil. The country now ranks fifth worldwide in the number
of obese individuals.9

This study aimed to assess the relationship of the patient’s
BMI  and the degree of knee OA radiographic severity, according
to the Ahlbäck classification modified by Keyes et al.10

Material  and  methods

After approval of the study protocol by the ethics committee
of the institution, 117 individuals who  would undergo total
knee arthroplasty (TKA) between August 2012 and September
2013 were selected by convenience. All patients who agreed to
participate by signing the free and informed consent form and
who had a clinical and radiographic diagnosis of gonarthrosis
were included. Patients with history of fracture or previous
surgery in the studied knee, inflammatory diseases, bone
defects requiring grafting, or varus or valgus deformity greater
than 15◦ were excluded.

In the pre-operative consultation, patients had their height
and body mass measured in a mechanical anthropometric
scale, Micheletti® brand, MIC  2 model, accuracy class III,
with mass capacity of 300 kg and height of 1.95 m.  During
that assessment, patients wore only a disposable gown and
underwear. Weight was documented in kilograms and height
in meters. The BMI  was calculated by dividing body weight

by height squared. This ratio was recorded in kilograms per
square meters (kg/m2), as described by Adolphe Quelet.11

Knee radiographs were performed with load and monopo-
dal support in the anteroposterior incidence (AP) and profile
with 30◦ of flexion, with 35 cm × 43 cm film for AP and
24 cm × 30 cm film for profile, the patient at 110 cm from the
light bulb, and the beam centered on the inferior pole of the
patella. Super 100® X-ray equipment (Philips®, Brazil) was
used, calibrated to 50 kV and 31 mA.  The studies were eval-
uated by the main investigator regarding image  quality, and
were repeated if necessary.

The preoperative evaluation protocol was completed in
order to standardize data collection. Subjects were categorized
by BMI, as recommended by the World Health Organization12

(Table 1).
Knee OA was classified by the main investigator using

the Ahlbäck criteria modified by Keyes et al.10 (Table 2). This
classification was done blindly in relation to patient’s BMI.
Subsequently, data were sent to the statistician, who  made
the grouping according to the degree of arthrosis.

Kruskal–Wallis analysis of variance (ANOVA) was used to
assess whether the groups differed in age and BMI. Dunn’s
multiple comparison (nonparametric) was applied at 5% to

Table 1 – Weight classification per body mass index
(BMI).

Classification BMI (kg/m2)

Underweight <18.5
Normal weight 18.5–24.9
Overweight 25.0–29.9
Obese class I 30.0–34.9
Obese class II 35.0–39.9
Obese class III ≥40.0

Source: WHO.12

Table 2 – Ahlbäck classification, modified by Keyes and
Goodfellow.

Grade I Joint space narrowing
Grade II Joint space obliteration
Grade III AP = tibial plateau attrition <5 mm

Profile = posterior part of the tibial plateau intact
Grade IV AP = 5–10 mm tibial plateau attrition

Profile = extensive attrition the posterior part of the
tibial plateau

Grade V AP = Severe subluxation of the tibia
Profile = anterior tibial subluxation >10 mm

Source: Keyes et al.10
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