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Case Report

Mechanical insufficiency fractures of modular
femoral stems in hip arthroplasty: a case series

of three patients
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Abstract

Hip arthroplasty (HA) is a widely accepted treatment method for various hip conditions that
significantly reduces pain and improves function. Despite advances in surgical techniques, some
patients experience complications that may require revision surgery. Modular femoral stems are
widely used in HA because of their advantageous features, such as the ability to adjust femoral
offset, leg length, and anteversion. However, mechanical failure can occur at the modular junction.
Although rare, this is a serious complication. This study presents three patients who had previously

undergone HA and subsequently developed failure at the modular femoral stem junction.
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Introduction

Total hip arthroplasty (THA) and bipolar hemiarthroplasty
(BHA) are surgical procedures commonly used to treat
degenerative joint diseases, such as osteoarthritis, and
other conditions affecting the hip joint like fractures [1,
2]. Arthroplasty has become increasingly common in
recent years due to an increase in life expectancy [2].
It is considered the gold standard treatment for end-
stage hip osteoarthritis because of its ability to relieve
pain, improve mobility, and enhance quality of life [1, 2].
However, the rising frequency of primary arthroplasty has
led to a parallel increase in arthroplasty revision rates
[2]. Femoral stem fractures account for approximately 1%
of revisions after primary THA [3]. The prevalence after
revision THA can be even higher and can account for 2-3%
of subsequent revisions [3]. While mechanical failure of the
femoral component after THA is uncommon, femoral stem

fractures have been previously described in the literature
[4].

The advent of modular implants in hip revision
surgery has provided significant advantages related to the
independent preparation of the metaphysis and diaphysis
[6]. Modularity offers the ability to adjust and restore
joint kinematics—including leg length, version, and
offset—independent of the exact position of the distal
stem [4]. Fractures are most frequently observed at the
junction between the two parts of the modular stem
(Figure 1) [5, 6]. Factors that increase susceptibility to
this type of stem failure include excessive patient weight,
high levels of physical activity, inadequate bone support,
incorrect stem positioning or loosening, the presence of
stress concentrators, and a reduced cross-sectional area
within the stem [4]. This study presents three patients
who had previously undergone HA and subsequently
developed failure at the modular femoral stem junction.
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