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Mind the gap! The Lucent Line Sign: A Pathognomonic Radiographic
Finding in Periprosthetic Hip Fractures Around Cemented Polished
Tapered Femoral Stems
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Learning Point of the Article:

When considering the possible diagnosis of femoral periprosthetic fracture (PPF) in a patient with a total hip arthroplasty (THA) with a
cemented polished tapered femoral stem, do not just rely on looking for a cortical breach on radiographs. The presence of a lucent line along the
stem cement interface, the “Lucent Line Sign”, is pathognomonic for a PPF and its recognition can avoid delays in diagnosis and treatment.

Abstract
Background: Diagnosing minimally displaced femoral PPFs using plain-film radiographs can be challenging. As a result, fractures can be
missed.
Case Report: We present four cases of minimally displaced PPFs around cemented polished tapered stems. In each case, radiographs
demonstrate no clear cortical breach, but the presence of a fracture is highlighted by a pathognomic lucent line between the cement mantle and
the prosthesis: The Lucent Line Sign.
Conclusion: Paying attention to the Lucent Line Sign can be pivotal in the diagnosis of minimally displaced PPFs around cemented polished
tapered stems.
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Introduction
Periprosthetic femoral fractures (PPFs) after total hip
arthroplasty (THA) are associated with significant morbidity.
Managing them can be challenging and expensive [1, 2, 3, 4]. As
the number of primary THAs increases, so too does the burden
of PPFs [5, 6].
PPFs are typically classified using the Vancouver classification.
This groups them according to the site of the fracture, implant
stability, and the quality of the bone stock [7]. Vancouver B
fractures occur adjacent to, or just distal to, the stem. They are
divided into B1 fractures where the stem remains well fixed to
bone, B2 fractures where the stem is loose and B3 fractures with
a loose stem and poor residual bone stock. While diagnosis is
usually obvious, both clinically and radiographically, in cases

with minimal displacement, fractures can be hard to identify.
We present four examples of minimally displaced Vancouver B
PPFs around cemented polished tapered stems, where
radiographs demonstrated no clear fracture line or cortical
breach. In each case, the presence of a fracture was diagnosed
due to a lucent line between the prosthesis and cement mantle.
The “Lucent Line Sign” occurs because the prosthesis has
rotated within the cement mantle of the fractured proximal
femur, creating a gap at the stem-cement interface. For this
separation to occur and the gap to appear, a fracture must have
occurred. The presence of a lucent line is thus pathognomonic
of a fracture. Paying attention to this sign will reduce the risk of
misdiagnosing these important injuries.
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Figure 1: Radiographs demonstrating, from the left to right, the initial PPF, a zoomed-in view with
an arrow to highlight the Lucent Line Sign, and the hip following revision surgery, of Case 1.

Case Reports
Case 1
This 80-year-old gentleman fell in the shower whilst visiting a
relative in a different part of the country. He sustained a PPF
around his 18-month-old THA and was transferred back to our
unit in traction. At surgery, the stem was loose and had subsided,
preventing reduction. The stem was removed, the fracture
reduced and the well-fixed cement mantle bypassed distally to
allow for cement-in-cement revision to a long Exeter stem. This
was augmented with a 14-hole plate and cables. Two months
post-operatively, he was walking with no aids, was pain free, and
had a normal gait and a satisfactory range of movement. He
continued to function well when last reviewed at 12 years postoperatively (Fig. 1).

Figure 2: Radiographs demonstrating, from the left to right, the initial PPF, a zoomed-in view with
an arrow to highlight the Lucent Line Sign, and the hip following revision surgery, of Case 2.

underwent open reduction and internal fixation of the fracture.
At 6 months post-operatively, he felt he had regained full
function and had returned to his active lifestyle. Three years
later, he continues to manage 50-mile cycle rides and work as a
rugby coach (Fig. 2).
Case 3
This 87-year-old woman sustained a fracture around a THA
that had been previously been revised 10 years earlier for
recurrent dislocation. At surgery, the fracture was irreducible
due to the degree of subsidence and rotation. Therefore, the
stem was removed, the fracture reduced with cables and a
cement-in-cement revision undertaken with a standard Exeter
stem supplemented with an anterolateral plate (Fig. 3).

Case 2

Case 4

This gentleman had a left THA performed aged 46 for arthritis
following slipped upper femoral epiphysis in childhood. Three
years later, he fell from his bicycle landing heavily on his left side.
He attended the Emergency Department where he was advised
to mobilize with crutches and his radiographs were reported as
showing no bony injury. A few days later, the patient telephoned
the hip team. His X-rays were reviewed and the diagnosis of PPF
was made due to the presence of the Lucent Line Sign. He

This 72-year-old gentleman fell 2 months following his primary
THA. He attended the Emergency Department at the time, but
the Lucent Line Sign was missed and he was discharged. He
attended his routine post-operative review with the hip team,
where the Lucent Line Sign was noted and a CT arranged,
which delineated the fracture. Initially, he declined further
surgical intervention, but was kept under close review. When
his pain persisted, he opted to proceed with revision surgery 8
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Figure 3: Radiographs demonstrating, from the left to right, the initial PPF, a zoomed-in view with
an arrow to highlight the Lucent Line Sign, and the hip following revision surgery, of Case 3.

Figure 4: Radiographs demonstrating, from the left to right, the initial PPF, a zoomed-in view with
an arrow to highlight the Lucent Line Sign, and the hip following revision surgery, of Case 4.
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months following his fall. At the time of operation, the stem was
found to be loose, but the fracture was united and the majority
of the cement bone interface remained well bonded. Two cables
were positioned to support the healed fracture and a new stem
was cemented into the original mantle, using the cement-incement technique (Fig. 4).
Discussion
The mechanism of fracture around a cemented polished
tapered stem has been likened to an axe or wedge splitting and
fragmenting the proximal femur, with the twisting movement of
the stem resulting in a spiral fracture [8, 9]. Brew et al., in a
biomechanical cadaveric study of the Exeter Femoral stem
(Stryker, Mahwah), reproduced a Vancouver B fracture pattern
using combined axial and rotational forces [10]. Rupprecht et
al. studied the mechanisms of PPFs in cadaveric femurs with a
cemented Exeter stem in situ [11]. They found that torsion led
to pertrochanteric fractures, while lateral loading produced
fractures closer to the tip of the stem, with the lateral loading
mechanism requiring a lot more force to create a fracture than
torsion.
The long spiral fractures that occur around cemented polished
tapered stems, frequently pass posteriorly, making plain-film
diagnosis challenging. While cross-sectional imaging and
computer tomography can be useful, the suspicion of a fracture
can often be confirmed by the presence of the Lucent Line Sign.
As we have demonstrated, this radiolucent line is seen at the
implant-cement interface on the lateral or, more typically,

medial border, and indicates a separation between the stem and
the cement due to a rotation of the stem within the cement
mantle. This separation is only possible in the presence of a PPF.
It is important to note that a thin lucent line at the stem-cement
interface over the shoulder of a polished tapered stem is a
normal radiographic finding. It represents the normal taper-slip
effect of subsidence that is a feature of this design of stem and is
usually only one to two millimeters wide. It does not in itself
represent a fracture but can be exaggerated in the setting of a
fracture. In addition, it is worth noting that lucent lines
associated with aseptic loosening of taper-slip stems occur at
the cement-bone interface rather than cement-stem interface.
Comparison with old radiographs may be helpful, but a high
degree of clinical suspicion for fracture, in the presence of
trauma, is paramount.
Conclusion
The cases presented in this report all demonstrate the presence
of a lucent line along the stem cement interface. While it can be
subtle, the Lucent Line Sign is pathognomonic for a PPF and its
recognition can avoid delays in diagnosis and treatment.
Clinical Message

When considering the potential diagnosis of PPF in a patient
with a THA with a cemented polished tapered femoral stem,
do not just rely on looking for a cortical breach on
radiographs. Look closely for the Lucent Line Sign.
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