
A need for new imaging modality to
detect inflammation in rheumatoid
arthritis and osteoarthritis?
Ida K Haugen, Hilde B Hammer

Optical spectral transmission (OST) and
fluorescence optical imaging (FOI) repre-
sent new imaging modalities for assessment
of inflammation in systemic inflamma-
tory rheumatic diseases and osteoarthritis
(OA).1–3

We know that inflammation is the
primary pathogenic event in rheumatoid
arthritis (RA) leading to joint damage and
pain, if not treated. Hence, to optimise
medical treatment in patients with RA, it is
important to correctly assess the presence
of inflammation. In OA, which was origin-
ally considered as a non-inflammatory
disease, multiple studies have shown that
inflammation is frequently present, both in
early and later stages of the disease.4 5

Inflammation in osteoarthritic joints is
often associated with pain and predicts
future structural progression.5–10 Due to
the limited number of clinical trials in OA,
we have little knowledge whether reducing
inflammation in OA leads to less structural
progression in these patients.11

Sensitive and specific imaging modalities
are important for assessment of inflamma-
tion, as clinical examination is hampered
by low sensitivity and fair reliability. Both
in research and clinical rheumatologic
practice, inflammation in tendons and
joints can be visualised using MRI and
ultrasound. In RA, MRI and ultrasound
are well established imaging modalities
used in observational studies and clinical
trials. The amount of research using MRI
and ultrasound in hand OA is more
limited, and further research is needed
before the methods can be recommended
as outcome measures in clinical trials.12

Do we need new imaging modalities
for assessment of inflammation in rheuma-
tology research and clinical practice in add-
ition to those that are already available?
MRI is hampered by the high cost related
to the purchase, acquisition and reading,
the limited availability in many centres and
the contraindications related to acquisition

and the contrast agent. Using extremity or
portable MRI scanners the costs can be
lowered and certain contraindications can
be circumvented. The lower field strength
cannot support as much image resolution
or as many contrast mechanisms as con-
ventional whole-body 1.5 or 3 Tesla
systems. However, they may be useful to
detect joint inflammation.13 Ultrasound on
the other hand is more easily available in
rheumatology clinics with low costs related
to the actual scanning. The main disadvan-
tage of ultrasound is the operator depend-
ency related to the interpretation of the
images and the actual performance of the
scanning. However, several studies have
shown high reliability for scanning, and
the more common use of high-end ultra-
sound machines may improve reliability in
the clinical setting. Whereas longitudinal
MRIs can be evaluated pairwise, evalu-
ation of change in observational studies as
well as clinical trials may be more challen-
ging using ultrasound.
The introduction of new imaging

methods to assess joint inflammation in
RA and OA are thus welcomed. However,
it is of major importance to evaluate the
feasibility, reliability and validity of all new
modalities to ascertain good quality. Two
devices have been launched: HandScan
(based on OST) and Xiralite (also called
the Rheumascan, based on FOI).
OST and FOI are feasible methods,

which can be performed by trained per-
sonnel (eg, nurses). The advantage of
OST and FOI is the short acquisition time
of 90 s and 6 min, respectively.
Furthermore, the OST has the benefit of
being a non-invasive method, based on
the transmission of light before and after
impeding the venous return of blood
from the fore arms. The disadvantage of
FOI is the required administration of an
intravenous fluorescence dye (Indocyanine
Green, ICG-Pulsion), which should not be
given to patients with poor liver function,
allergies to shellfish or hyperthyroidism
due to the content of iodine. Hence,
blood screening is mandatory prior to
examination. Another benefit of the OST
is the automatic generation of a quantita-
tive inflammatory score for each joint
using a pre-defined algorithm based on

the absorption of light. Similar to ultra-
sound and MRI, the evaluation of FOI
images requires a semi-quantitative sub-
jective evaluation of the fluorescence
signal intensity on 0–3 scales. The evalu-
ation requires training, but should be pos-
sible to learn by not only rheumatologists,
but also nurses. Overall, OST and FOI
seem to be feasible methods, but one
should bear in mind that the FOI requires
the use of intravenous fluorescence dye
and training of readers. One should be
aware that the costs related to purchase
are relatively large (somewhere between
the cost of an ultrasound scanner and an
MRI scanner). In addition, the perform-
ance of FOI requires the use of fluores-
cence dye, which is an additional cost.

When it comes to reliability, no infor-
mation is provided in any of the three
published studies.1–3 Especially for semi-
quantitative subjective evaluation of FOI,
reliability is of major importance. One
would expect that the automatic gener-
ation of OST scores would lead to high
reliability, but actual numbers to prove
this assumption were not presented.

The three studies presented in the
current volume focus on the validity of
optical imaging in RA and OA. Whereas
FOI has been tested in a number of studies
on inflammatory arthritic diseases,14–17 we
have limited knowledge about the per-
formance of the OST. Van Onna et al1

explored the performance of OST using
ultrasound and MRI as reference in
patients with RA and arthralgia (controls).
Patients with RA were divided into groups
with increasing levels of disease activity
scores (DAS28), and increasing disease
activity scores were associated with higher
OST values. OSTwas found to have only
moderate agreement with clinical examin-
ation, ultrasound and MRI assessments,
and performed better in the proximal
interphalangeal (PIP) and metacarpopha-
langeal (MCP) joints than the wrists. Most
importantly, their results suggested that
OSTwas a more sensitive method to detect
joint areas with inflammation than clinical
examination.1 However, Krabbe et al2 did
not confirm the high sensitivity of OST to
detect inflammation, questioning the use-
fulness of the method and the validity of
the results. The sensitivity and specificity
to detect inflammation by OST will vary
depending on the pre-defined cut-off value
for presence of inflammation. Van Onna
et al1 used the same study sample for devel-
opment and validation of the algorithm to
be used for calculation of the inflammatory
score, which may have overestimated the
sensitivity of the method. Using the same
cut-off values in a separate cohort, Krabbe
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et al2 did not show any benefit of OST in
comparison to clinical examination. These
results suggest that further development of
the algorithm is needed before OST can
become a useful tool for quick, operator-
independent, non-invasive evaluation of
joint inflammation in RA.

The paper by Glimm et al3 is the first
study exploring the use of optical imaging
in patients with hand OA. The amount of
inflammation using FOI in hand OA was
comparable to RA, although differences
were found in the different phases of fluor-
escence uptake. Looking at the composite
image, which is based on the 240 first
images (of 360 in total), patients with OA
demonstrated more inflammation in the
distal interphalangeal and PIP joints com-
pared with patients with RA, which is
expected based on the joint involvement in
OA. More surprisingly, the number of
patients with inflammation in the MCP
and wrist joints was almost identical across
RA and OA, and the wrist was the most
commonly affected joint in both diseases.3

Based on the very low prevalence of radio-
graphic OA in the wrist joint shown in the
Framingham study,18 these findings are
surprising and may question the validity of
the FOI findings. Exploring the different
phases of fluorescence signal intensities,
more inflammation was found in patients
with RA in the earlier phase, suggesting
more active inflammation in the wrist,
MCP and PIP joints in RA. In contrast,
patients with OA demonstrated stronger
fluorescence signal intensities in the wrists
and PIP joints in the later phases, possibly
related to joint damage.3 Hence, FOI may
be able to detect different inflammatory
patterns in rheumatic diseases. The main
conclusion and important message of the
study is the strong involvement of inflam-
mation in OA.3 However, the limitations
of this study are the lack of sensitivity and
specificity values of FOI in comparison to
ultrasound, even though ultrasound exam-
ination was part of the study. Furthermore,
patients with RA had moderate disease
activity, but no information about their
treatment was provided, for example, the
use of corticosteroids. According to earlier
studies and clinical experience, power
Doppler activity, as a measure of vascular-
ity, will decrease in patients on corticoster-
oids.19 It is therefore likely that FOI will
also be affected by treatment.

To our knowledge, no previous studies
have explored the use of optical imaging
for monitoring treatment of arthritis, and
future studies are needed to explore their
sensitivity to change compared with other

imaging modalities and clinical
examination.
To optimise medical treatment in

rheumatic diseases, it is important to cor-
rectly assess the presence of inflammation,
and optical imaging modalities may be
useful supplements. Up till now, the reli-
ability and validity of these methods have
not been sufficiently tested, and more
research is therefore needed. As opposed
to ultrasound and MRI, which provide a
precise localisation of the inflammation,
the differentiation between synovitis and
tenosynovitis is more challenging using
optical imaging. Furthermore, optical
imaging provides information about
inflammation only, and can never replace
MRI or ultrasound due to the lack of
evaluation of structural damage. However,
new methods must also be feasible, and
this is fulfilled by only a few minutes to
perform the FOI and OSTexaminations.
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