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Abstract

Intrapelvic prosthetic migration prosthesis following hip arthroplasty can
occur due to aseptic loosening, infection, injury and malposition of the cup
with chronic instability. Revision surgery is the treatment option, but is often
complex, is high risk owing to the co-morbidities of the patient, has higher
complications and sometimes even patients refuse for the surgery. Osteoclast
mediated bone resorption at the prosthetic bone interface is the main pathophy-
siology process involved in aseptic loosening associated intrapelvic migration.
RANK/RANKL (Receptor Activated Nuclear factor xB Ligand) is the primary
pathway responsible for the periprosthetic osteolysis, therefore, we have offered
Denosumab which binds to RANKL and inhibits osteoclasts mediated bone
resorption, to our two patients with intrapelvic prosthetic migration who have
refused for the revision surgery. Here, we report the outcome of these two
cases of Intrapelvic prosthetic migration following a hip arthroplasty that was
treated using subcutaneous injection of 120 mg denosumab monthly for 3
months. Both the cases had good functional outcomes and radiographs showed
good consolidation of bone around the prosthesis. These cases suggest deno-
sumab can be repurposed to arrest further intrapelvic prosthetic migration
due to its anti-resorptive and bone forming action and can avoid the need for
a complex revision surgery.
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1. Introduction

Intrapelvic prosthetic migration is a rare complication following hip replacement
surgeries. Revision surgery has been the treatment option; however, it is complex

and has higher complication rates [1]. With associated co-morbidities, patients opt
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not to consent for major surgery and/or are sometimes unfit for the surgery. Asep-
tic loosening is considered to be one of the main causes for intrapelvic prosthetic
migration, where osteoclast mediated bone resorption is the pathology involved
[2]. Macrophages phagocytose wear particles and release humoral factors which
activate osteoblasts to stimulate osteoclastic bone resorption [3]. RANK/RANKL
(Receptor Activated Nuclear factor xB Ligand) is the primary pathway responsible
for this periprosthetic osteolysis [4]. Thus, inhibiting osteoclast mediated bone re-
sorption can play a role in preventing aseptic loosening and further protrusion.

Denosumab is a recombinant monoclonal antibody which binds to the RANKL
and inhibits osteoclasts resulting in reduced bone resorption. Denosumab in 120
mg monthly doses has resulted in cessation of osteolysis, new bone deposition, re-
definition of cortical margins and new woven bone formation in Giant cell tu-
mor of bone (GCTB) [5]. Similar doses have also proved to be beneficial in the
management of skeletal related events in metastatic tumours [6].

We have repurposed the use of Denosumab for the management of aseptic
loosening associated intrapelvic prosthetic migration based on its role in inhi-
biting osteoclast mediated bone resorption and new bone formation. We share
the results of two cases that were treated using Denosumab. Informed consent
has been obtained from both the patients to share their radiographs and other
details to be published.

2.Case 1

A 63-year-old lady presented with pain and inability to walk since 1 year. Patient
underwent Total Hip Arthroplasty of the right hip 23 years ago with subsequent
two revisions for aseptic loosening of the cup with the last revision done in 2013.
Clinical and laboratory investigations ruled out infection. Radiographs showed
intrapelvic migration of the acetabular cup (Figure 1).

In view of age related co-morbidities of DM, Hypertension, previous history
of cardiac surgery, patient did not consent for the surgery and was therefore
counselled for an empirical trial with subcutaneous injection of denosumab 120
mg monthly for 3 months after obtaining written informed consent. At 1 year
follow-up, the patient was asymptomatic and was able to walk unaided. Her pain
score (VAS) significantly reduced from 7 to 1. Modified Harris Hip score (HHS)
improved from 34 to 64. Radiographs suggested good consolidation of bone
around the acetabulum cup and stabilization of the protrusio.

3. Case 2

A 78-year-old lady presented to us 7 months after the bipolar hemiarthroplasty
surgery with pain. Clinical and laboratory investigations ruled out infection. Ra-
diographs suggested superior and medial migration of the prosthesis (Figure 2).
Considering the co-morbidities like DM, hypertension, Rheumatoid Arthritis
and asthma, patient did not consent for a revision surgery. The patient was coun-
selled for an empirical trial with subcutaneous injection of Denosumab 120 mg

monthly for 3 months after obtaining written informed consent.
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Figure 1. ((A), (B)) Anteroposterior and lateral radiographs show-
ing intrapelvic migration of prosthesis (yellow arrow) in a 63 years
old lady following a revision total hip replacement. ((C), (D)) An-
teroposterior and lateral radiographs after 1 year follow up show-
ing the arrest of further protrusion with formation of a bony shell
with consolidation around the acetabular cup (red arrow).

Figure 2. (A) Anteroposterior radiograph of a 78 years old
lady showing protrusion of the bipolar prosthesis (yellow
arrow). (B) Anteroposterior radiograph after lyear follow
up with denosumab therapy showing arrest of further pro-
trusion with formation of a bony shell around the head of
prosthesis (red arrow).
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At the end of 6 months of this therapy, the patient was asymptomatic and
could walk unaided. Her pain score (VAS) improved from 6 to 2. The modified
HHS improved from 36 to 62. At last follow-up visit at 15 months, patient was
asymptomatic and was walking unaided. The clinical findings could be corre-
lated with the radiological findings that suggested stabilization of the protrusio

and good bone consolidation around the prosthetic head.

4. Discussion

Aseptic loosening is the main pathophysiology associated with intrapelvic pros-
thetic migration where osteolysis at the implant bone interface is often the first
step involved. Particulate wear debris generated at the articular bearing surface
and at other non-articular prosthesis or cement surfaces initiates a foreign body
reaction characterized by granulomas that are rich in macrophages and multi-
nucleated giant cells [3].

These macrophages in-turn stimulate osteoclasts by two mechanisms: 1) pro-
duce humoral factors like TNF, IL-1, RANKL that activate osteoblasts which in
turn stimulate osteoclast mediated bone resorption, 2) differentiate into bone
resorbing osteoclasts contributing directly to osteolysis [7]. Osteoclast differen-
tiation is primarily controlled by the stromal/osteoblast-derived proteins RANKL
and macrophage colony-stimulating factor. The effect of TNF on stimulation and
activation of osteoclastogenesis appears to be entirely dependent on an active
RANK/RANKL pathway [8]. Thus the RANK/RANKL is the principal axis that
regulates periprosthetic osteolysis [8]. Any treatment which can inhibit osteoc-
last mediated bone resorption can inhibit osteolysis and can thus prevent or ar-
rest osteolysis related intrapelvic migration.

RANKL antibody/antagonist, such as denosumab prevents RANKL from bind-
ing to the RANK receptors on the surface of osteoclasts thereby, inhibiting os-
teoclastogenesis. Kostenuik ef al in an animal study concluded that Denosumab
inhibits bone resorption and increases bone mass density [9].

Denosumab has been used in GCTB and in treatment of skeletal related bone
events in metastatic cases owing to its osteoclastogenesis properties. In GCTB,
when given 120 mg subcutaneously every monthly, Denosumab has proved to be
beneficial in the cessation of osteolysis, new woven bone formation, redefinition
of ill-defined cortical margins and new bone deposition [5]. It has also been ef-
fectively used for delaying and prevention of skeletal related events in metastatic
cases in the same dosage [6]. Denosumab has also been shown to increase callus
volume, density and delays callus remodeling in fracture healing [10]. Thus, these
studies in three different conditions have proven the role of Denosumab in inhi-
biting bone resorption and in promoting new woven bone formation.

In our study, we have used the same principle of Denosumab in cases of asep-
tic loosening associated intrapelvic prosthetic migration. When given in 120 mg
subcutaneous dosage monthly for 3 months, it has resulted in cessation of os-

teolysis, prevented further migration of the prosthesis and stabilized the protru-
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sio by formation of new bone around the prosthesis. This was very well recipro-
cated clinically, where patients who were unable to bear weight became asympto-
matic and could walk unaided. Radiologically, the protrusio stabilized with con-
solidation of new bone around the prosthesis. Based on the review of literature,
there is enough evidence to explain the effect of Denosumab in our study to ar-
rest and prevent osteolysis and promote new bone formation in aseptic loosening
associated intrapelvic prosthetic migration. However, large case series/randomised

control trials would be needed to support our findings.

5. Conclusion

Our study concludes that Denosumab due to its anti-osteoclastic properties have a
role in the non-surgical management of aseptic loosening associated intrapelvic
migration. Denosumab can be repurposed to arrest further intrapelvic prosthetic
migration due to its anti-resorptive and bone forming action and can avoid the

need for a complex revision surgery.
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