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Abstract

Revision hip arthroplasty often involves significant intraoperative difficulties due to approach, debridement,
removal of unstable components, bone cement, and implantation of new ones in conditions of bone loss. One
of the main factors influencing the choice of surgical tactics is the experience of the surgeon and the options
that he is able to implement according to his skills. For example, a simple revision due to wear of a polyethylene
liner can result in the implantation of complex revision systems, massive blood loss and a long duration of the
operation, and vice versa. In the publication, the authors describe an original solution in hip revision due to
stem instability with metal-to-metal, which may be useful for surgeons who perform such operations.
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Introduction

Revision hip arthroplasty is a complex surgical procedure that requires the
surgeon to have careful preoperative planning, manual skills, and a wide
range of hardware, including special revision components of prostheses.
Modern technologies in orthopedics expand the capabilities of surgeons,
providing highly accurate diagnostics, visualization and, if necessary, the
production of custom-made implants.

The debut of modern hip endoprosthetics was described in 1961 by Sir J.
Chanley [1]. Since then, materials for the manufacture of endoprostheses and
friction pairs have been improved. One of the stages in the evolution of hip
arthroplasty was the introduction of a metal-on-metal bearings in
combination with a large diameter of the head. The peak use of
endoprostheses with metal on metal occurred in 2006, when in the United
States alone, approximately 35% of implanted prostheses were metal on
metal, and among patients under 55 years this figure sometimes reached 45%

[2].

However, an analysis of the results of using metal on metal revealed serious
specific complication - pseudotumor, which develops as a result of an acute
reaction of soft tissues to metal wear particles (primarily cobalt and
chromium ions) [3]. Information on the frequency of this complication varies
greatly among different authors. So, M.H. Hjorth et al. note the development
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of complications in 19.5% of cases [4], while S. Konan et al. 32% of
complications are recorded [5].

In addition to local destruction of soft tissue and bone, pseudotumor also has
systemic manifestations - an increase in metal ions in the blood, which
ultimately can have a general toxic effect on the patient’s body and a
teratogenic effect on the fetus during pregnancy. Considering the formation
of pseudotumors with a metal on metal, an article was published in the
Lancet in 2012 [6], in which the European Orthopedic Society recommended
abandoning the use of this bearing. However, as research results show,
pseudotumor does not form in all patients. Literature data indicate in some
cases good long-term results [7].

Thus, there remains a large number of patients in the world with metal-on-
metal total hip endoprostheses, who currently or in the future require hip
revision surgery.

The specifics of complications of metal on metal influence the choice of
surgical tactics during hip revision surgery and require an individual
approach to get the best result. Bone loss and the reliability of primary
fixation of revision components are the main aspects when carrying out
preoperative planning and performing revision surgery.

This publication is devoted to a case of revision arthroplasty of metal on
metal which was performed in our clinic.
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Case Report:

Patient K., 49 years old, male, was admitted to the clinic of our center due to
instability of the stem of the left hip joint endoprosthesis for revision. Upon
admission, the patient complained of pain in the left thigh when walking.
History of fracture of the acetabulum as a result of an accident. Conservative
treatment was performed.
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According to the computed tomography data provided by the patient before
endoprosthetics, post-traumatic deformation of the walls of the acetabulum
was revealed - displacement of the posterior wall by 9 mm, the medial wall
by 4 mm, the upper wall by 11 mm, the integrity of the pelvic ring was not
compromised (Figure 1).

Figure 1: Three-dimensional model of the acetabulum of patient K. before primary arthroplasty.

According to the ASPID classification, the patient's formula is presented as
follows: AOS1P110DO [8, 9].

Two years after the injury total hip arthroplasty was performed using a metal-
on-metal friction pair (Duron, Avenir, Zimmer (Figure 2).

BbIHY>K/1.MOJ10XK.

Figure 2: Plain radiograph of the pelvis before surgery.

Local status on admission: lameness on the left leg, walking with additional
support on a cane. Range of motion in the left hip joint: flexion 90 degrees,
extension 180 degrees, external rotation 10 degrees, internal rotation 5
degrees, abduction 10 degrees, adduction 5 degrees. Trendelenburg's sign is
positive. Pain with axial loads on the left lower limb. There is a postoperative
scar without any features along the anterolateral surface of the left hip joint.
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The patient underwent stem revision arthroplasty. Using a revision set of
instruments, the femoral component of the endoprosthesis and the large-
diameter metal head were removed. Upon examination, there were no
obvious signs of wear in the bearing, the acetabular component was not
deformed and stable. No visible damage to the head cone was detected.

A femoral revision component Wagner SL revision stem 16/225 was
installed (Figure 3). The metal head was resterilized and installed.
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Figure 3: Postoperative radiograph of the left hip.

The presented surgical tactics reduced the operation time, blood loss and
bone loss, but requires observation.

Discussion

In the publication, we proposed an original solution that made it possible to
perform revision arthroplasty for instability of the stem of a metal-on-metal
hip endoprosthesis with minimal bone loss, blood loss and operation time,
which ultimately was a predisposing factor for obtaining a good long-term
result. Considering the presence of a metal on metal, an alternative solution
in this case is a total replacement of the endoprosthesis, however, taking into
account the post-traumatic deformation of the acetabulum before primary
total hip replacement, deformation and defects of the acetabular walls, when
removing a well-fixed acetabular component in this case, an extensive defect
is obtained, requiring implantation of special revision systems (type 3B
acetabular defect according to the W. Paprosky classification). Moreover,
removal of the acetabular component in this patient could lead to pelvic
discontinuity, which could require custom made implant, which significantly
increases the cost of treatment.

Conclusion

Of course, analysis of the results of revision arthroplasty in patients with
metal-on-metal bearings is necessary to develop an algorithm for choosing
tactics, the ultimate goal of which is to improve the results of hip
arthroplasty.
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