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Statement of Purpose

Total ankle arthroplasty (TAA) has become an effective
treatment modality for severe arthropathies of the ankle joints.
1-4 Patients are able to regain function and mobility of a natural
joint while also alleviating the patients symptoms of pain and
reducing the rates of adjacent joint arthritis when compared to
ankle fusion. However, these devices are not without fault and
pain post operatively is difficult to discern. The purpose of this _
review is to quantify the utility of single photon emission All seventeen patients had some sort of ankle pathology
computed tomography (SPECT) for patients experiencing pain identified on SPECT-CT. Fourteen of the seventeen had
following TAA after plain imaging did not demonstrate _ | | | | o | evidence of gutter impingement. Ten of the fourteen had lateral
. ] . . Figure 1: Sagittal and coronal images of a semi-constrained device with evidence of . . .

pathology associated with patient’s pain. el G EEeEiie gutter impingement, four of the fourteen had medial gutter

impingement, and three had medial and lateral gutter

impingement.

The average age of the patients was 62 years old. Ten females
and seven males were included. Fourteen of the seventeen had
mobile-bearing devices, three of the seventeen had semi-
constrained devices. Of the semi-constrained devices, one had
a short-stem and two had a long-stem.
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Pain following TAA can be difficult to assess based purely on J J
plain film imaging, with the two most common sources of pain
post ?peratlvely belng_ guttel.' |mp|ng|.ement and ?s.eptlc Mobile-bearing o S o o
loosening and each having their own different modalities of devices
treatment. Higher sensitivity and specificity imaging is needed
. . . 2 510 . - . Figure 2: Coronal images of mobile-bearing devices with evidence of lateral gutter
to identify pathology and guide treatment.4>'1% With utilization . " "
f SPECT which I helical CT i b th : MRS Semi- 2/3 2/3 2/3 2/3
o which overlays helica Images with that of a constrained
radionucleotide scan, areas of pain have been quantified and devices

correlated with the imaging results demonstrating increased
uptake at sites of pain in other areas of total joint replacement. _‘—*
1114 The utility of this has been found to be superior to that of
MRI and surrounding bone marrow edema.

Ten of the seventeen had evidence of aseptic component
loosening. Six of the ten had talar component loosening, four
of the ten had tibial component loosening, and two had both

talar and tibial component loosening. Findings are summarized
in tables 1 & 2.

Methodology & Hypothesis

Figure 3: Plain film radiographs of fig.2 (right)

A retrospective review was performed on a single surgeons

(J.C.) patients whom have undergone TAA and are
Patient Age Sex Implant Type SPECT-CT Findings

experiencing postoperative pain at different time segments 1 74

F Mobile-bearing Lateral gutter impingement
post operatively whom had a negative infectious workup 2 68 F Mobile-bearing Talar component loosening
including laboratory markers (ESR, CRP, CBC), had also failed 3 & M SemikeensiEned, eiksiem Tibial component loosening
4 67 F Mobile-bearing Medial gutter impingement
other conservative measures including physical therapy, 5 58 e Vel bearig Wehal qulie s reEn e
bracing and NSAID use, and plain imaging that is non descript 6 58 F Semi-constrained, long-stem Medial and lateral gutter impingement, Talar component loosening
for distinct pathology leaving the diagnosis undetermined. ! r2 i Mobile-bearing Lateral gutter Impingement
8 73 F Mobile-bearing Lateral gutter impingement
The utilization of SPECT imaging was then further pursued in 9 65 F Mobile-bearing Medial and lateral gutter impingement, Tibial component loosening
seventeen patients experiencing pain following TAA and were 10 66 M Mobile-bearing Lateral gutter impingement, Tibial component loosening
included in this review. 11 54 F Mobile-bearing Lateral gutter impingement, Talar and tibial component loosening
12 47 M Mobile-bearing Medial gutter impingement
13 70 M Mobile-bearing Lateral gutter impingement, Talar component loosening
14 Y4 M Semi-constrained, long-stem Medial and lateral gutter impingement, Talar and tibial component loosening
15 23 M Mobile-bearing Lateral gutter impingement, Tibial component loosening
16 23 F Mobile-bearing Talar component loosening
17 958 M Mobile-bearing Medial gutter impingement

Our study has demonstrated that SPECT-CT imaging is useful
in identifying pathology that can be difficult to visualize on
plain radiographs. Although not specifically looked at in this
study, comparisons revealed findings on SPECT-CT that were
not found on plain film x-rays. This led to a more accurate
diagnosis and allowed for better treatment of the patients.

Total ankle replacement has been shown to be a beneficial
treatment option for patients with painful end-stage ankle
arthritis.’* As our understanding of the ankle joint has
continued to grow, we have created new techniques and new
devices that has increased the longevity of this

treatment. This has increased it's use in the podiatric and
orthopedic communities.? As we increase the volume of
procedures, we have also increased the volume of
complications. While some of these complications can be
obvious, many times the exact cause of pain following a total
ankle replacement is unknown.

Plain radiographs are a useful first step in helping diagnose a
painful total ankle replacement joint. However, many times
these images do not give an obvious answer. Studies have
shown that plain radiographs have poor accuracy in
measuring prosthetic migration and alignment of the
prosthesis (Braito). SPECT-CT offers several advantages over
traditional imaging studies. CT imaging allows for accurate
views of the implant-bone interface that cannot be easily seen
on plain radiographs and that would be obscured on MRI.
Additionally, the overlying radionucleotide scan allows
visualization of areas with increased bone metabolism.
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