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A technique for anchor plug salvage in the setting of a cold
welded taper adapter following compress implant failure
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Abstract: The Compress implant is used to achieve compliant fixation for endoprosthetic reconstruction

during limb salvage. Failures, when they occur, are typically at the bone-implant interface. We describe a

case of implant failure at a modular junction near a cold-welded taper adapter, blocking access to the spindle

nut. Salvage of the anchor plug was performed in this case to avoid re-cutting the remaining bone.
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Introduction

The Compress implant (Zimmer Biomet, Warsaw,
IN) is designed to generate compliant fixation at the
endoprosthesis-bone interface in a limb salvage situation.
Use of this device is well described in the literature, and
reported implant failure rates have been relatively low
compared to some previous implant designs (1-3). Typically,
failures are aseptic in nature, and occur at the implant-bone
interface relatively early after the index surgery (1,2).

“Cold welding” is a term typically applied in the total
hip arthroplasty literature (4,5), and refers to a situation
in which a modular interface cannot be disengaged during
revision surgery. This has been most commonly reported at
titanium-titanium head-neck junctions in hip arthroplasty,
and may result in the removal of an otherwise well-
functioning femoral stem (4).

The following report describes the case of a young
patient treated with a Compress implant in conjunction
with a distal femoral replacement that functioned well for
seven years, but ultimately failed at a modular junction
away from the implant-bone interface. Additionally, we
present a technique for salvage of an existing anchor plug
in the setting of a cold-welded taper adapter, causing initial
inability to access the compression nut to remove the
spindle.
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Case presentation

The patient was a 22 years old man with a history of
osteosarcoma of the left distal femur who was treated
with wide resection and endoprosthetic reconstruction
using a Compress implant (Zimmer Biomet, Warsaw,
IN) seven years previously. He had done very well over
the years, and was quite active athletically. The day prior
to his presentation, he noted instability of the leg and a
discontinuity of the thigh. Radiographs demonstrated
mechanical failure of the implant near the junction of the
Compress device and the diaphyseal segment (Figure 1).
Revision surgery was offered to the patient in order to
restore function and provide a stable limb.

After scrutinizing the films, it was clear that the
mechanism of failure was fracture of the male portion of the
taper adapter adjacent to where it entered the diaphyseal
segment (Figure 1B). The simplest possible surgery,
therefore, would involve disengaging the taper adapter
from the Compress spindle, replacing it with a new adapter,
and replacing the diaphyseal segment. This strategy would
retain the existing Compress, which was felt to be important
in order to maintain the length of the short segment of
native bone proximally.

The surgery was done with general anesthesia and the
patient in the supine position. His previous longitudinal
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medial thigh incision was used, and a deep interval just
posterior to the vastus medialis proximally that extended to
a medial parapatellar approach to the knee was utilized to

Figure 1 AP (A) and lateral (B) radiographs of the patient on
presentation, demonstrating mechanical failure of the taper adapter

at its junction with the diaphyseal segment.
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expose the implant and proximal femur. The fracture was
identified, and confirmed to be at the male portion of the
taper adapter (Figure 2). We attempted to disengage the
taper adapter from the spindle, but deformed two pitch-
fork removal devices in the process and failed to remove
it using a bone tamp. It became clear at this point that the
two implants were cold-welded together. There were two
reasonable options: (I) the entire Compress device could be
removed, which would require identifying and removing
the anchor pins, disrupting the implant-bone interface,
and re-cutting the proximal femur or (II) we could attempt
to remove only the spindle and centering sleeve, leaving
the existing anchor plug in place. The second option was
favorable as it would minimize shortening of the existing
proximal femur and eliminate the need to strip periosteum
proximally to identify the anchor pin sites. However,
the cold-welded taper adapter was blocking access to the
Compress nut, which holds the spindle onto the anchor
plug traction bar.

To gain access to the nut, the distal aspect of the taper
adapter was resected using a metal-cutting wheel. This was
done while taking extreme care to protect the soft tissues,
using copious irrigation, and switching out cutting wheels
when they became dull. Once the taper adapter was cut,
the distal portion was removed and the Compress nut
was accessed and removed (Figure 3). The anti-rotation
pins were removed, and the spindle-bone interface was
disrupted using a combination of flexible osteotomes and
microsagittal and Gigli saws. Only a few millimeters of

Figure 2 Intraoperative photographs. (A) The diaphyseal component (left) and spindle (right) after removal are shown; (B) the female end of

the diaphyseal taper is held facing the camera, showing the fractured distal end of the taper adapter within.
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Figure 3 Intraoperative photograph showing the spindle and
proximal portion of the taper adapter still attached to the proximal
femur. The distal aspect of the taper adapter has been resected (not
pictured), allowing for removal of the compression nut (left side of

photo) through the window created.

Figure 4 Intraoperative photograph showing the end of the
proximal femur after the spindle was removed. Only a few
millimeters of bone had to be removed to disrupt the spindle-bone
interface. The traction bar leading to the anchor plug is visible

exiting the medullary canal.

proximal bone were removed (Figure 4). This stage was
done very carefully, as removing too much bone could have
resulted in an altered position of the spindle on the traction
bar, potentially eliminating the ability to apply compression,
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Figure 5 Intraoperative photograph showing the final
reconstruction. The new taper adapter is visible in the proximal
aspect of the wound (right side of photo).

which would have resulted in the need for a more proximal
anchor plug (6). We then freshened the bone surface, placed
a new spindle, taper adapter, and diaphyseal segment, and
completed the revision reconstruction (Figure 5). The
wound was closed in layers over two deep drains, and the
patient was kept protected weight-bearing with enoxaparin
for thromboprophylaxis.

Discussion

In the case above, we report on mechanical failure of a
Compress implant at the taper adapter as it enters the
proximal diaphyseal segment. Additionally, the taper
adapter was cold welded to the spindle, preventing access to
the compression nut.

In one previous case series following patients treated
with the Compress implant, Calvert ez 4/. report a 30% rate
of implant removal among 50 patients (1). In that study, the
most common reason for revision was aseptic failure (seven
of 15 revisions). Most of these occurred early, with a mean
time to failure of eight months, and none of the implants
failed aseptically after 17 months (1). A second study
reported 85% survival at five years among a cohort of 28
patients. In that cohort, failures were either fixation failure,
bone failure, or a combination of these (2). In the current
study, we report on a late (seven years) failure at the taper
adapter-diaphyseal junction not involving the bone-implant
interface, which is not described in the previous studies.
This may be due to the high activity level of our patient,
ultimately causing fatigue failure of the implant.

In conclusion, failure at the modular junction of a
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Compress device is possible, as is cold welding of the taper
adapter onto the spindle. The use of a metal cutting wheel
to remove the distal aspect of the taper adapter to access the
compression nut was effective and safe, although multiple
wheels were required. In this situation, the anchor plug can
be salvaged and proximal bone preserved.
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