WWw.mss-ijmsr.com

Indian Journal of
Musculoskeletal
Radiology

VRS  Indian Journal of Musculoskeletal

Knowledge is power

- @@ @@ .
Publisher of Scientific Journals Radlology

Case Series

Osteolytic change surrounding biodegradable cement
restrictors used in total hip replacements mimicking
malignancy

Sisith Ariyaratne'(®, Mark Davies', Scott Evans?, Steven James', Rajesh Botchu!

Departments of 'Radiology and Orthopedic Oncology, Royal Orthopedic Hospital, Birmingham, United Kingdom.

ABSTRACT

Peri-prosthetic osteolysis is a well-documented complication of total hip arthroplasty. A lesser-known form of
peri-prosthetic osteolysis occurs specifically involving biodegradable cement restrictor devices which may be
used in total hip replacements (THRs) to contain the cement material within the femoral medullary canal, which
would help maintain adequate pressurization within the canal and secure the prosthetic femoral stem. The device

is inserted into the femoral medullary canal just distal to the prosthetic stem. Different types of restrictors are
used; certain biodegradables forms of restrictors are known to cause progressive osteolysis at the site of insertion,
which can present as a gradually enlarging focal lytic lesion on imaging. While this entity as well as its relevance as
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INTRODUCTION
DOI
10.25259/IJMSR_50_2023 Total hip arthroplasty is a commonly performed procedure worldwide. A cement restrictor is
. an intramedullary device inserted into the medullary canal distal to the femoral stem in total
Quick Response Code:

hip arthroplasty procedures to maintain adequate pressurization within the medullary canal.
The sealing of the canal from the device also prevents excess seepage of cement into the distal
medullary canal.! Some of these devices are biodegradable, and over time, these cement
restrictors can progressively degrade, resulting in osteolysis at their site of insertion. This may be
seen as a focal lucency on X-rays.

Osteolytic change involving biodegradable osseous implants is a known entity? that has been
described in several publications. In a study published by Hanssen et al.,*> which analyzed
a cohort of 284 patients with total hip arthroplasties, 25 were found to have substantial
osteolysis, and a further 19 were found to have severe osteolysis surrounding the restrictor
plug. In addition to the osteolysis, several other complications related to these restrictors have
been described, ranging from adverse reactions to the material, prosthesis loosening, and
peri-prosthetic fractures.”* However, the possibility of this entity mimicking neoplasia, as
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well as its implications, is sparsely discussed in the existing
literature.

We describe two cases of patients presenting with distal peri-
prosthetic osteolytic lesions on X-rays in the setting of prior total
hip arthroplasty. On both occasions, the presence of background
risk factors and clinical suspicion of malignancy resulted in
these lesions being investigated to exclude the possibility of
malignancy. One of the patients underwent a biopsy of the
lesion, which confirmed the benign nature of the lesion.

This paper aims to make the reader aware of this potential
pitfall. It stresses the need for consideration of this entity
when presented with a lytic lesion adjacent to the femoral
stem in a patient with prior THR, particularly when there
are other predisposing risk factors raising suspicion for an
osseous neoplastic process.

CASE SERIES
Case 1

An 8l-year-old female who had a cemented left total hip
replacement (THR) inserted 11 years prior for treatment of
osteoarthritis presented with left hip pain. Radiographs obtained
one year apart demonstrated an enlarging expansile lytic lesion at
the tip of her cemented femoral stem [Figure 1a and b]. There was
no imaging of the hip before this. Her preliminary biochemical
screens for malignancy, including a myeloma screen, were
negative, and she had normal inflammatory markers.

A magnetic resonance imaging (MRI) scan and a computed
tomography (CT) scan demonstrated a fluid-filled cavity
at the tip of the left femoral stem with endosteal scalloping
[Figures 2a-c]. The lesion demonstrated low T1 and high T2

Figure 1: Anteroposterior radiographs radiographs (a,b) one year
apart (most recent [b]) demonstrating a gradually expanding lytic
lesion of the left femoral diaphysis adjacent to the prosthetic femoral
stem (white arrows).
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signal on MRI. There was no significant uptake seen in this
region on bone scan. While the findings were thought to be
related to a complication of the hip replacement, the progressive
increase in the size of the lesion raised concerns about the
possibility of a neoplastic process; hence, a decision was made
to proceed with a biopsy. A core biopsy of the Iytic lesion was
performed using an 8-gauge Jamshidi™ bone biopsy needle.

Histology of the biopsy sample revealed non-specific findings
with some inflammatory cells, but there was no evidence of
malignancy or neoplastic process. There was no evidence
of infection on microscopy and culture. The patient was
reassured of the likelihood of this lesion being related to the
prosthesis and was discharged.

Case 2

A 9l-year-old female presented with ongoing right hip
pain. She had a prior history of right THR 13 years ago
for treatment of osteoarthritis. A preliminary X-ray was
obtained, which demonstrated a lytic lesion adjacent to the
prosthetic right femoral stem. Considering these findings, a
myeloma screen was conducted, which revealed polyclonal
Kappa light chains in the urine.

X-rays of the right hip at presentation [Figure 3] show a
Iytic lesion in the right mid-femoral diaphysis adjacent
to and immediately distal to the prosthetic femoral stem.
The lesion was centered within the medullary cavity, with
scalloping of the adjacent cortex. MRI confirmed the
finding of an intramedullary lesion with cortical scalloping,
demonstrating high T2 and proton density signal and low
T1 signal [Figures 4a-c]. The findings raised concern for a
neoplastic process, the most common differentials for an
osseous lytic lesion in this age group being metastasis and
multiple myeloma.’’ The latter was of particular concern,
given the biochemical findings.

Prior X-rays from approximately 12 months after the right
THR revealed that this lytic focus was a longstanding
finding, with mild interval enlargement between the previous
and the current radiographs. This was, however a new
finding compared to post-operative radiographs obtained
immediately after the surgery [Figure 5].

Given the relative long-term stability of the lesion (over
approximately 13 years), this was thought to most likely
represent osteolytic change involving a biodegradable osseous
implant inserted at the time of the THR surgery. Taking this,
as well as the patient’s advanced age, into account, she was
conservatively managed with regards to her hip pain.

DISCUSSION

While peri-prosthetic osteolysis is a well-documented
complication of total hip arthroplasty, this specific form
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Figure 2: (a) Computed tomography coronal (white arrow) and (b) magnetic resonance imaging axial
T2 (white arrow) and (c) coronal T2 FS sequences demonstrating the lytic lesion (white arrow).

Figure 3: Anteroposterior (a) (white arrow) and lateral (b)
radiographs of the right hip performed at presentation 13 years
post-total hip replacement demonstrating a lytic lesion in the femur
adjacent to the tip of the femoral prosthetic stem (white arrow).

of osteolysis due to the degradation of a restrictor is less
common. Many different forms of cement restrictors, made
of both artificial and biodegradable materials, are currently
used for THR."”) Degradation and osteolysis are complications
usually seen with certain types of the latter. Two biodegradable
restrictors, namely, the OptiPlug and SynPlug, have been
specifically associated with this condition,>**! with safety
notices issued regarding their use in some countries.'*! However,
given the large number of THRs performed, we suspect that
a substantial proportion of patients may already have these
restrictions placed before the identification of this association.

Its focal morphology and gradual enlargement over time, when
coupled with clinical and biochemical features of a potential
malignancy, can result in this entity being mistaken for a
neoplastic process. To further add to the confusion, neoplastic

processes such as multiple myeloma and metastasis can
present in the peri-prosthetic location, with nearly identical
features on radiographs, CT, and MRL®'Due to the above
factors, the distinction of the entity from malignancy based
on a single set of imaging alone at the time of presentation
is challenging. In some instances, bone scintigraphy would
be a useful adjunct, as the absence of uptake at the site would
make malignancy less likely, as was the case with our first
patient. However, the osteolysis can be accompanied by an
inflammatory response at the site, which can result in an
increased accumulation of radiopharmaceuticals at the site,
resulting in a false-positive finding.!"!

Hence, comparison with prior imaging is crucial in confirming
benignity by virtue of the presence of the lesion over a
prolonged period, in this case, 11 and 13 years, respectively.
Where available, correlation with operative records would
also be useful to confirm the use of the biodegradable
cement restrictor in surgery if this has been documented. It
is important to note, however, that the osteolysis associated
with the cement restrictor would not be evident on routine
radiographs performed immediately after the THR, as the
degradation of the device begins to occur around two months
after insertion, gradually progressing over the years.” As such,
these cases are unusual given the long time intervals between
the hip replacements and the presentation. This gradual
progress in size may be a potential pitfall when attempting to
distinguish this entity from malignancy. This would account
for the increase in the size of lucency on the serial radiographs
described in this paper. A particular distinguishing feature of
this entity, as opposed to other neoplastic conditions, is that
it is always seen in the same location at the distal tip of the
prosthetic femoral stem, as this is where the restrictor plug is
typically placed during the THR.!

Correct identification of this entity would prevent the patient
from being subjected to unnecessary investigations for
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Figure 4: (a) Coronal proton density fat saturation (white arrow), (b) coronal T1 (white arrow), and
(c) axial proton density fat saturation (PDFS) weighted images obtained at the time of presentation
showing abnormality distal to the femoral prosthesis (white arrow).

Figure 5: (a and b) Anteroposterior and lateral views of the right
hip performed immediately after the right total hip replacement as
part of routine follow-up. Note the absence of the lytic lesion on
these radiographs.

malignancy, which may include a bone biopsy and potential
associated complications.

CONCLUSION

Periprosthetic osteolysis due to biodegradable cement
restrictor can mimic malignancy, and clinicians need to be
aware of this to avoid unnecessary investigations and biopsy.
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