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HORIZONTAL DISPLACEMENT PELVIC FRACTURES: TEN-YEAR
ANALYSIS OF CLINICAL OUTCOMES AND TREATMENT STRATEGIES
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ANNOTATION. The purpose of the study was to describe a horizontal shear fracture of
the pelvis. Data from 1,242 patients with pelvic and acetabular fractures were studied
over a 10-year period (December 2008 to December 2018) at a level 1 trauma center. Of
these, six patients (0.5% of the total) had horizontal shear fractures. Demographic,
clinical, and radiologic data were analyzed, including pain, level of mobility, sciatic nerve
symptoms, acetabular or pelvic surgery, and radiographic findings. Among the findings,
it was noted that pelvic shear fractures are often caused by motorcycle accidents but are
not fatal. Some patients required treatment for pain, mobility limitations, or total hip
arthroplasty due to complications such as osteonecrosis of the femoral head. However, no
fracture displacement or implant migration was observed. The overall assessment of post-
traumatic arthritis was good or excellent, except for one case. The average follow-up
duration was 1.8 years. In conclusion, it is noted that a horizontal shear fracture of the
pelvis is a serious injury that requires open reduction and internal fixation to achieve good
results.
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Introduction. Pelvic ring injuries and acetabular fractures are often considered separately
in existing classification systems. For acetabular fractures, Letournel described the classic
elementary and associated types of fractures [1], while for injuries of the pelvic ring, the
Tyle stability classification [2] or the Young and Burgess classification [3] is usually used.
In addition, both pelvic ring injuries and acetabular fractures are included in broad
fracture classifications such as the Arbeitsgemeinschaft systems fiir Osteosynthesefragen
(AO) Foundation and Orthopedic Trauma Association (OTA) [4]. In patients with
acetabular fractures, 1% of cases are bilateral [5]. In particular, bilateral transverse
acetabulum fractures have only been described in two cases previously [6, 7]. We
observed a unique type of fracture, a transverse fracture, which has not been described
until now. These are bilateral transverse acetabular fractures separating the anterior and
posterior pelvic rings through the acetabular rings . The purpose of this study is to describe
the transverse fracture, associated clinical features, subsequent treatment, and outcomes
associated with this type of fracture.

Materials and methods. A retrospective review of all patients with pelvic and
acetabulum fractures from the prospective observational database of patients with pelvic
and acetabulum fractures of a leading level 1 trauma center from December 2008 to
December 2018 was performed . The database contains patients' medical numbers, age,
gender, and information about the presence of a pelvic or acetabulum fracture .
Radiological images of all patients were reviewed using our institution's radiological
system. This included radiographs, computed tomography (CT), magnetic resonance
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imaging (MRI) and bone scans. The main inclusion criterion was a horizontal transverse
type of fracture. This was defined as a bilateral transverse acetabulum type fracture (OTA
classification type 62B1) with separation of the anterior and posterior pelvic rings through
these acetabulum fractures . The transverse type was determined according to the
Letournel classification [1]. Patients with bilateral transverse acetabulum fractures who
additionally had a posterior wall fracture, multiple type fracture, or pelvic ring fracture
were included. All other types of pelvic and acetabulum fractures were excluded.

Detailed demographics, causes, clinical features, examination findings, and treatments
were retrospectively collected for each included patient through our institution's digital
clinical information system. An assessment of injury severity was performed and patients
were classified as polytraumatized according to the Berlin definition [8]. Patients were
studied using preoperative radiographs and CT scans of the pelvis with three-dimensional
reconstruction.

Discussion. A horizontal transverse pelvic fracture is characterized by bilateral transverse
acetabulum fractures . This is a rare injury, accounting for 0.5% of all pelvic and
acetabulum fractures over 10 years at our institution. In such fractures, the anterior ring
is usually separated posteriorly by 2 mm or more to the posterior pelvic ring through
bilateral transverse acetabulum fractures . This is the first report of this type of fracture.
These fractures usually occur with high-energy trauma, such as a motorcycle accident.
The proposed mechanism of occurrence is the transmission of a large horizontal force
through both hips into the acetabula , such as when a patient hits the ground with hips
flexed after falling from a motorcycle or being ejected from a car. Other mechanisms for
this injury to occur may be a compressive injury with a large weight, such as under a
horse, when the hips are flexed and force is applied to both hips at the acetabula . We
hypothesize that these specific fractures are rare because they require both hips to
simultaneously be in exactly the same position of flexion and slight extension upon
impact, and simultaneously both hips, rather than just one, to strike the ground or object
for a horizontal transverse fracture The likelihood of this exact combination of events is
small, and without it the more common types of unilateral acetabulum fractures occur .
Horizontal transverse fractures are often transverse fractures passing through the columns
and usually extend above the ischial spinous process. Fractures of the posterior wall may
also be observed. Half of the patients had sacral fractures and sciatic nerve injuries.

Conclusions. A horizontal transverse pelvic fracture, which is characterized by transverse
fractures of both acetabulums , causing separation of the anterior and posterior rings of
the pelvis. This is a rare injury that requires significant energy to occur, usually occurring
after motorcycle accidents. The most common associated injuries include posterior wall
fractures, posterior pelvic ring fractures, and sciatic nerve injuries. Conceptually, it could
be included in a system based on mechanism of injury, such as the Young and Burgess
classification . Understanding this horizontal transverse pattern will facilitate the
management of patients with such injuries. Good radiological and clinical results are
achieved by treating displaced horizontal transverse fractures with open reduction and
internal fixation, which allows restoration of the acetabulum , strengthening of the
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posterior column and restoration of stable connectivity between the anterior and posterior
pelvic rings.
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