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Introduction

The incidence and number of surgical treatments for
fragility fractures of the pelvic ring (FFP) have increased
significantly in the last decade. The unilateral fracture of
the posterior pelvic ring with a fracture of the anterior
pelvic ring (FFP II) is the most frequently observed entity
in older people [5]. The treatment of choice is the
stabilization of the posterior pelvic ring using minimally
invasive sacroiliac screws (SI screws) [2]. There is a
trend for bilateral screw fixation or the use of the
transsacral for unilateral insufficiency fractures of the
posterior pelvis to prevent additional surgeries at a later
stage for the contralateral side. Data supporting this trend
is missing. The hypothesis of this biomechanical study is
that the bilateral SI screw fixation is superior to reduce
the risk of contralateral subsequent fracture in the
posterior pelvic ring.

Methods

The finite element (FE) model, including only tension
springs as ligaments, was created according to a
published paper [4]. Using a CT data set from our
department with an insufficiency fracture (FFP IIb), the
fracture was added to the model and one or both SI
screws were applied. After convergence analysis, the
anisotropy of the bone was mapped to the FE elements
according to the CT data set [1, 6]. The maximum force
in the gait cycle of 2056 N was applied individually in
both acetabula and half the force in both at the same time.
The upper surface of the sacrum was fixed. The normal
stress in all direction and the displacement at the fracture
gap were analyzed.
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Figure 1: An FFP Il was simulated in the model. With the
same load, the FE analysis shows an increased tension
on the healthy contralateral side with unilateral screw
fixation (top) compared to bilateral screw fixation
(bottom).

Results

In the presence of a unilateral insufficiency fracture of
the posterior pelvic ring and stabilization using unilateral
screw osteosynthesis, a biomechanically increased
tension on the healthy contralateral side of the sacral bone
of 11.61 MPa can be observed in the model with the same
force application compared to the model with bilateral
screw fixation of 9.38 MPa (Fig. 1). It can also be seen
that the basic load with bilateral SI screws shows more
pressure and physical stress. With bilateral screw
fixation, there is also significantly less fracture
dislocation of 11.4 mm compared to 17.4 mm.

Discussion

In the case of unilateral insufficiency fractures of the
posterior pelvic ring and unilateral stabilization, the risk
of a contralateral subsequent fracture might be increased.
The existing distribution of the pelvic load in the present
model is consistent with present data and can adequately
represent the load on the sacral bone [3]. Asymmetrical
loading of the sacral bone can influence the occurrence
of insufficiency fractures. [3] As a consequence, in the
presence of unilateral insufficience fractures of the pelvis
(FFP II), bilateral screw osteosynthesis is used in our
department to avoid a contralateral subsequent fracture.
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