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Letter to the Editor regarding Falstie-Jensen et al: ‘‘Labeled white blood cell/bone
marrow single-photon emission computed tomography with computed tomography fails
in diagnosing chronic periprosthetic shoulder joint infection’’
To the Editor:
We have read with interest the article ‘‘Labeled white

blood cell/bone marrow single-photon emission computed
tomography with computed tomography fails in diagnosing
chronic periprosthetic shoulder joint infection’’ by
Falstie-Jensen et al,3 recently published in the Journal of
Shoulder and Elbow Surgery. The authors address an
important clinical challenge in diagnosing low-grade
prosthetic joint infections (PJIs) of the shoulder. Low-grade
infections, in particular caused by Cutibacterium acnesda
common causative microorganism of shoulder PJIsdinduce
a marginal inflammatory response and are, therefore, difficult
to diagnose.7 In line with this, the authors demonstrate an
overall sensitivity of merely 19% to diagnose chronic PJI of
the shoulder using 111-indium (111In)-oxine labeled white
blood cell (WBC)/bone marrow (BM) Single Photon
Emission Computed Tomography (SPECT) combined with
low dose computed tomography (SPECT/CT). However, in
our opinion, some important aspects concerning the applied
imaging modality should be clarified and some statements by
the authors should be refined.

First, the authors state that ‘‘no exact diagnostic
approach has yet been established despite extensive
research in biomarkers, radionuclide imaging, and the
use of consensus infectious criteria..’’ We would like to
point out that the Infection and Inflammation Committee
of the European Association of Nuclear Medicine
(EANM), together with the European Society of
Radiology (ESR), the European Bone and Joint Infection
Society (EBJIS), and the European Society of Clinical
Microbiology and Infectious Diseases (ESCMID)
recently published an evidence-based consensus
document for the diagnosis of PJI including the
indication for and time frame within a WBC scintigraphy
should be performed.9 In addition, the authors also state
that ‘‘SPECT/CT is the current technique of choice in
diagnosing infections of the skeletal system.’’ This is not
in line with the existing guidelines, in which diagnosis of
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infection should be based on the planar images of at
least 2 time points and SPECT/CT should only be
applied to determine the exact location of the infection.9

Second, in this study, 111In was used to label WBCs.
However, as described in the European Nuclear Medicine
Guide from the EANM, 99m-technetium (99mTc) is preferred
over 111In to label WBCs because of more optimal physical
characteristics, availability, costs, and lower radiation
burden.2 Moreover, an EANM procedural guideline was
published, describing the correct use of image acquisition
and data interpretation for WBC scintigraphy.8 According to
the known biodistribution of labeled WBCs in blood, bone
marrow, reactive inflammation and infection, at least 2 sets of
planar images should be acquired of the region of interest.5

For 99mTc-labeled WBCs, delayed images (between 2 and
4 hours postinjection [p.i.]) and late images (between 20 and
24 hours p.i.) are mandatory. In addition, the duration of the
delayed and late images should be corrected for the isotope
half-life. For 111In-labeled WBCs, at least 2 imaging time
points are required aswell, usually 3-4 hours and 20-24 hours
p.i., which was not applied in the current study. Based on
these time points, the diagnosis of infection should be made
by comparing the delayed and late planar images. In case of
infection, tracer accumulation is observed in both the delayed
and late images, with an increase in size or uptake over time.
In equivocal cases, a semiquantitative analysis or performing
a BM scintigraphy might be considered,8 thereby avoiding in
most patients the need for a second nuclear imaging method
(the BM scan).

Based on the available data, it is likely that the low
diagnostic sensitivity observedbyFalstie-Jensen et al is due to
the fact that the above-mentioned evidence-based acquisition
protocols and interpretation criteria were not applied. Several
studies have demonstrated the potential of 99mTc-labeled
WBC scintigraphy for infections of the musculoskeletal
system. To illustrate, large retrospective studies demonstrated
a diagnostic accuracy of 98% in patients with suspected hip
and knee PJI.1,4 In addition, in 192 consecutive WBC
scintigraphies performed in patients with suspected periph-
eral fracture-related infections, a high diagnostic accuracy of
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92% was found.6 All of these studies were performed
according to correct acquisition protocols and interpretation
criteria. Indeed, no formal study using WBC scintigraphy on
failed shoulder arthroplasties has yet been published, and the
high diagnostic accuracy in these former studies on hip and
knee PJImaynot apply for low-grade shoulder PJIs.However,
it has been recently demonstrated that the leucocyte count in
synovial fluid in chronic shoulder PJIs is, unexpectedly, much
higher compared with chronic hip and knee PJIs.10 For this
reason, when using the correct protocols, the diagnostic
accuracy in shoulder PJIs might be even higher compared
with hips and knees.

In conclusion, we disagree with the final conclusion
and title of Falstie-Jensen et al that WBC/BM scintigraphy
fails in diagnosing chronic PJI of the shoulder. We would
like to encourage the authors to further evaluate nuclear
imaging modalities in patients with suspected chronic
shoulder PJIs, applying the above-mentioned guidelines.
Only when nuclear medicine techniques are correctly
applied, a firm conclusion about their added value can be
made, which may lead to improved evidence-based
guidelines and diagnostic flow charts.
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