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Abstract Advanced imaging techniques may enable early
diagnosis and monitoring of therapy in various rheumatic dis-
eases. To prevent irreversible tissue damage, inflammatory
rheumatic disease must be diagnosed and treated in preclini-
cal stages, requiring highly sensitive detection techniques.
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PET provides highly sensitive, quantitative imaging at a
molecular level, revealing the important pathophysiological
processes underlying inflammation. This section provides an
overview of the current utility of FDG-PET/CT in patients
with active rheumatic diseases such as rheumatoid arthritis
(RA), polymyalgia rheumatica (PMR), spondyloarthritis
(SpA), relapsing polychondritis (RPC), adult-onset Still’s
disease (AOSD), large vessel vasculitis (LVV), immunoglob-
ulin G4-related disease (IgG4-RD), polymyositis/dermato-
myositis (PM/DM), and Granulomatosis with polyangitis
(GPA). We also discuss the role of FDG-PET/CT in the diag-
nosis and monitoring of these diseases.
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6.1.1 Introduction

Timely diagnosis and early effective treatment can improve
the outcome of various inflammatory rheumatic diseases [1].
To enable early diagnosis and individualized therapeutic pro-
tocols, sensitive monitoring tools such as advanced imaging
techniques are needed. Promising results have already been
obtained using anatomical imaging modalities, such as MRI
and ultrasound (US), which allow highly sensitive detection
of synovitis and bone marrow edema in inflammatory
arthropathies and vascular thickening in systemic vasculitis
[2-5]. Each technique, however, has drawbacks and limita-
tions; MRI usually produces images within a limited field of
view, and US is limited by variability and labor intensity. In
addition, in the presence of inflammation, both techniques
can visualize indirect inflammatory signs such as increased
tissue water content and hyperperfusion. Because diagnosis
and assessment of disease activity at subclinical stages is
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increasingly important, nuclear imaging techniques are
becoming more widely used.

FDG is used to trace glucose metabolism. Many cancer
cells showed elevated expression of glucose transporters and
hexokinase. Most cancer cells are FDG avid, and a fusion
imaging technique combining PET/CT, which provides
information on both anatomy and glucose metabolism, has
improved the diagnostic accuracy and is now widely used in
oncology. FDG uptake is not limited to cancer cells; uptake
may also occur in various inflammatory cells. Elevated FDG
uptake by activated macrophages and by newly formed gran-
ulation tissue was demonstrated by Kubota et al. in the early
1990s [6, 7]. The uptake of FDG by cancer cells is postulated
to involve the same mechanism as in inflammatory cells.
Cramer et al. reported that HIFla activation is essential for
myeloid cell (granulocytes and monocytes/macrophages)
infiltration and activation an in vivo inflammation model [8].
More recently, Matsui et al. reported FDG uptake in the area
in which inflammatory cell infiltration and synovial cell
hyperplasia were visible in an arthritis model. Based on
in vitro experiments, Matsui et al. suggested that the cell
types responsible for FDG uptake are activated macrophages
and proliferating fibroblasts in the presence of cytokine stim-
ulation and under hypoxic circumstances within a joint [9].
The FDG uptake by inflammatory tissue, such as arthritis
lesions, seems to reflect the inflammatory activity
accurately.

Such studies have strongly encouraged the clinical appli-
cation of FDGPET/CT for rheumatic diseases.

6.1.2 Rheumatoid Arthritis (RA)

RA is a symmetric, inflammatory, peripheral polyarthritis of
unknown etiology. It typically leads to deformity through the
stretching of tendons and ligaments and destruction of joints
through the erosion of cartilage and bone. If it is untreated or
unresponsive to therapy, inflammation and joint destruction
lead to loss of physical function, inability to carry out daily
tasks of living, and difficulties in maintaining employment.
Therefore, early diagnosis of RA and evaluation of latent
activity are important, and FDG-PET/CT may be useful for
this purpose.

In 1995, the first FDG-PET studies in active RA patients
revealed increased 'SF-FDG uptake in clinically inflamed
wrist joints. Further, standardized uptake values (SUVs) for
BE-FDG were correlated with clinical indicators such as ten-
derness and swelling [10]; these findings were confirmed in
other studies [11, 12]. 8F-FDG SUV data in arthritis is also
correlated with disease activity score 28 (DAS28) and simple
disease activity index (SDAI) values. The number of FDG-
positive joints is also strongly correlated with their cumula-
tive SUV and disease duration [11]. However, Kubotaetal. [12]

and Goerres et al. [13] found that simple visual semiquanti-
tative scoring from 0 to 4 based on ®F-FDG joint uptake [12]
also reflected clinical evidence of inflammation in joints.
This approach eliminates the need to quantify tracer uptake
and makes the technique more accessible to routine clinical
practice.

Beckers et al. [11] reported sensitivities of up to 90% in a
study evaluating 356 joints of 21 established RA patients
using '8F-FDG PET. In this study, visually identified FDG
positivity was clearly associated, according to odds ratios,
with both joint swelling and tenderness. Regarding specific-
ity, F-FDG PET allows excellent differentiation between
inflamed and healthy joints, both among RA patients and
between patients and healthy controls; healthy joints do not
take up the tracer at all [11, 14]. However, despite a greater
number of FDG-positive joints in RA than in osteoarthritis
patients, absolute values for tracer uptake do not differ
between these two conditions [15]. Nonetheless, whole-body
PET may aid in differentiation between RA and other inflam-
matory joint diseases, as differences in bio-distribution pat-
terns have allowed distinction between some forms of
arthritis associated with connective tissue disease [16].

Although clinical treatment response is not correlated
with semiquantitative PET measures, 'F-FDG PET images
do detect reductions in metabolism and treatment-related
changes in the volume of pannus that are not detectable with
conventional imaging [10]. In 2006, Beckers et al. [17] used
BE-FDG PET to image joints before and after anti-TNF ther-
apy and found that that PET-positivity was correlated with
higher SUVs. In contrast, *F-FDG PET revealed no signifi-
cant metabolic changes following acupuncture treatment of
affected knees in six chronic RA patients [18].

Several studies have indicated that subclinical disease is
present during clinical remission and may be related to pro-
gression of joint damage [19]. Due to its high sensitivity and
ability to scan multiple joints in one session, PET may allow
detection of such subclinical disease activity. Whole-body
PET scanning in 18 RA patients, four of whom were in
remission [10], showed significant differences between
those with active arthritis and those in clinical remission
[12]. '8F-FDG uptake by large joints, total visual PET scores
for involved joints, SUV .., and the mean number of joints
per patient with high FDG uptake were all significantly
lower for patients in clinical remission. In all patients in
remission, however, increased "F-FDG uptake was still
observed in one or more joints, suggesting subclinical dis-
ease activity.

Besides its ability to detect and monitor subclinical dis-
ease, PET may also have prognostic power. Recently, '*F-
FDG changes in inflamed hand joints after 2 weeks of
infliximab treatment were correlated with DAS28 joint
scores at 14-22 weeks of treatment [20]. In contrast, erythro-
cyte sedimentation rate (ESR), C-reactive protein (CRP),
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and DAS28 scores had no such predictive value after 2 weeks
of therapy.

A number of studies have examined the ability of PET to
accurately indicate treatment outcomes compared to
MRI. Before and during treatment with nonsteroidal anti-
inflammatory drugs (NSAIDs), prednisone, or methotrexate,
changes in joint uptake of F-FDG, as revealed by PET,
were strongly correlated with synovial volume upon MRI in
RA patients [10, 21]. Comparison of semiquantitative PET
data with US data and clinical findings [11] revealed a sig-
nificant linear correlation between SUVs and synovial thick-
ness, as measured by US, for nearly all joints. This
relationship was stronger for larger joints, as these are more
accurately evaluated by semiquantitative scoring [22].
Moreover, some small joints in the hand cannot easily be
evaluated in three dimensions by US for anatomical reasons
[23]. The first study simultaneously investigating PET, MRI,
and US in RA patients showed that enhanced FDG uptake
was associated with positive findings obtained by the other
two imaging techniques. In addition, the study also revealed
correlations among SUVs from PET, relative contrast
enhancement from MRI, and synovial thickness from
US. Changes in SUVs in RA-affected knees after initiation
of anti-TNF therapy were also correlated with changes in
MRI parameters and serum CRP and metalloproteinase-3
(MMP-3) levels, but not with changes in synovial thickness
as measured via US [17].

Hybrid PET-CT and PET-MRI have become available.
Combining PET with CT has helped place pathophysiologic
PET information in its anatomic context [24]. Thus, hybrid
imaging should allow more precise localization of PET sig-
nals and PET-MRI should limit radiation exposure [25].

Recent reports have demonstrated that a higher baseline
SUV for joints correlate with a higher risk for subsequent
joint damage [26, 27].

6.1.3 Polymyalgia Rheumatica

PMR is an inflammatory rheumatic disease characterized by
aches and morning stiffness in the shoulders, hip girdle, and
neck in patients over 50 years of age. PMR is diagnosed by
the exclusion of other disorders causing similar complaints
and by its rapid response to low-dose corticosteroid therapy
[28, 29]. Although its pathology is unknown, synovitis and
bursitis are common features of this disease. MRI and US
frequently reveal inflammation of the tenosynovial sheaths
of patients’ hands or feet [30-32].

Moosig et al. [33] quantified FDG accumulation in large
vessels in 13 untreated patients with PMR by PET, and com-
pared these data with serological markers of inflammation. By
visual evaluation, FDG uptake by the aorta or its major branches
increased in 12 of 13 patients. In active PMR, the mean region

of interest (ROI) index for all vascular regions exceeded that of
controls by 70%. Among the eight patients who underwent
follow-up PET, this index declined substantially. In active
PMR, FDG uptake was significantly correlated with CRP,
ESR, and platelet counts. The observed FDG accumulation in
the aorta and its branches and the strong correlation between
tracer uptake and markers of inflammation suggests that large
vessel arteritis is characteristic of active PMR.

Brockmans et al. [34] investigated whether FDG deposi-
tion in various vascular lesions and large joints of patients
with isolated PMR predicts relapse. All patients underwent
an FDG-PET scan before steroid treatment and at 3 and
6 months; seven vascular areas were scored and a total vas-
cular score (TVS) was calculated, ranging from O to 21. At
diagnosis, vascular FDG uptake was noted in 31% of patients,
predominantly at the subclavian arteries. FDG uptake in the
shoulders was noted in 94% of patients, in the hips in 89%),
and in the spinous processes of the vertebrae in 51%. FDG
uptake intensity was not correlated with the risk of relapse in
either the large vessels or large joints.

While Brockmans et al. [34] analyzed FDG-PET changes
in patients with PMR, we analyzed the precise distribution of
lesions via PET/CT and evaluated differences in FDG accu-
mulation between PMR and similar diseases. In PMR
patients, FDG uptake was increased in ischial tuberosities,
greater trochanters, and lumbar spinous processes [35].
Positive results at two or more of these sites were highly sen-
sitive (85.7%) and specific (88.2%) for the diagnosis of
PMR, and shoulder or hip joint involvement were not
disease-specific. High FDG accumulation was found in the
aortas and subclavian arteries of two PMR patients in whom
FDG uptake did not identify temporal arteritis or scanty
synovium and perisynovium. PET/CT images of the 12 PMR
patients without apparent vascular involvement revealed
synovitis and/or perisynovitis.

Furthermore, we compared PET/CT findings in a large
number of PMR cases with those in patients with elderly-
onset RA (EORA), which is extremely difficult to distin-
guish from PMR. We observed no significant difference in
FDG uptake in the shoulders or hips. However, specific
uptake patterns were observed in each group: circular and
linear uptake patterns around the humeral head in EORA,
and focal and nonlinear uptake patterns in PMR. Moreover,
focal uptake at the front of the hip joint, indicating iliopectin-
eal bursitis, tended to be limited to the PMR group. The sen-
sitivity and specificity for PMR diagnosis were very high at
92.6% and 90.0%, respectively, when at least three of the
five items, including findings characteristic of shoulder and
iliopectineal bursitis, FDG uptake in ischial tuberosities and
spinal spinous processes, and lack of FDG uptake in the
wrists, were satisfied. FDG-PET/CT may be useful for the
detection of PMR lesions, which are difficult to identify
using other methods [36].
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Subsequently, several papers on PET findings in PMR
were published. Based on a detailed analysis of PET findings
in knee joints with PMR, Cimmino et al. hypothesized that
capsulitis is the source of inflammation [37]. Wakura et al.
hypothesized that not only bursitis but also enthesitis may be
the main cause of lesions and that these conditions may have
developed from synovitis and inflammation of the surround-
ing area [38]. Owen et al. demonstrated that hamstring peri-
tendonitis is a typical manifestation of PMR on PET/CT
[39]. Rehak et al. comprehensively examined PET results
from the affected site of PMR and roughly divided the sites
into large arteries (V), proximal joints (A), and extraarticular
synovial structures (E). The authors also demonstrated that
PMR can be classified into six types: A (alone), E (alone),
A+E A+ V,E+V and A + E + V [40]. Furthermore, an
increase in praepubic FDG uptake was also shown to be typi-
cal in PMR [41]. Praepubic inflammation is probably related
to enthesitis and tenosynovitis at the origin of pectineus and
adductor longus muscles ventrally from the pubis. Camellino
et al. compared the PET findings and clinical symptoms of
PMR and demonstrated that the clinical symptoms do not
always correlate with the findings of cervical and lumbar
interspinous bursitis [42]. Palard—Novello et al. compared
the PET findings in PMR before and after treatment with
Tocilizumab and demonstrated its usefulness in evaluating
disease activity [43].. .

6.1.4 Spondyloarthritis (SpA)

SpA includes ankylosing spondylitis (AS), psoriatic arthritis
(PsA), reactive arthritis (ReA), enteropathic arthritis, and
undifferentiated spondyloarthritis (uSpA) [44]. SpA often
involves enthesitis, sacroiliitis, and inflammatory spondylitis
[45].

Taniguchi et al. [46] evaluated the accuracy of FDG-PET/
CT in detecting enthesitis in patients with SpA. PET/CT
scans of the shoulder, hip, and knee joints revealed that FDG
accumulates at the entheses in SpA and in the synovium in
RA patients. SUV,,,, was significantly higher at the entheses
of the lumbar spinous process, pubic symphysis, and ischial
tuberosity in SpA patients than in RA patients. Lumbar spi-
nous processes and ischial tuberosities appeared more fre-
quently via PET/CT than MRI in SpA patients. They
concluded that PET/CT represents an alternative modality to
identifying enthesitis, and will likely contribute to the early
diagnosis of SpA.

Strobel et al. [47] evaluated the performance of FDG-
PET/CT for the diagnosis of sacroiliac joint (SIJ) arthritis in
patients with active AS using patients with mechanical low
back pain (MLBP) as a control. The mean ratio of FDG
uptake in the SIJ to that in the sacrum in AS patients was
1.66, while that in MLBP patients was 1.12. With plain radi-

ography as the gold standard and using an SIJ/S ratio of 1.3
as the threshold, the sensitivity and specificity of FDG-PET/
CT for arthritis were 80% and 77%, respectively. On a per-
S1J basis, the greatest sensitivity (94%) was found in grade 3
sacroiliitis. These results suggest that quantitative FDG-
PET/CT may be useful to diagnose sacroiliitis in active AS,
providing an alternative to conventional bone scintigraphy in
times of molybdenum shortage.

We used FDG-PET/CT to compare SUVs in various joints
in 53 patients with SpA, PMR, and RA [48]. In PMR patients,
the SUV .« for ischial tuberosities was significantly higher
than in SpA or RA patients, and those in the greater trochan-
ter and spinous processes were also significantly higher than
in RA patients. In SpA patients, SUV . in the SIJ was
greater than in PMR or RA patients. No significant differ-
ence in vertebral scores was observed among groups. PET/
CT findings can thus distinguish SpA from RA and PMR and
are useful for the early diagnosis of sacroiliitis.

Vijayant et al. [49] evaluated the potential of FDG-PET in
the early assessment of treatment response in various rheu-
matic diseases, including 11 newly diagnosed SpA patients
and one patient with PsA. In the SpA group, FDG uptake in
the affected joint was heterogeneous, low grade, and non-
symmetrical, with intense tendon and muscular uptake in
symptomatic joints. In contrast, FDG uptake in the PsA
patient was intense in the joints and soft tissue. If larger stud-
ies corroborate these findings, FDG-PET could be useful to
distinguish RA from SpA. FDG-PET also appears to be a
sensitive tool in the early assessment of treatment response,
especially when using quantitative information.

Subsequently, several papers on SpA and PET were pub-
lished. Bruijnen et al. argued that unlike for RA, PET/CT is
not as useful for AS from the perspective of evaluating activ-
ity. The authors argued that the activity of AS is reflected by
ossification rather than inflammation in PET/CT [50].
Meanwhile, Lee et al. argued that not only syndesmophyte in
the spine of patients with AS but also inflammatory lesions
are associated with active bone synthesis, as evaluated by
FDG uptake [51]. Based on a study concerning active AS
using hybrid PET/MRI, Buchbender et al. hypothesized that
bone marrow edema rather than chronic changes is more
closely associated with osteoblastic activity. The authors
reported that the accumulation of FDG was due to bone mar-
row edema and fat deposition [52]. Takata et al. discovered
that asymptomatic enthesitis can be identified in PsA patients
based on PET/CT images; further, they indicated that there
are more cases of asymptomatic PsA than previously
expected [53]. Chaudhari et al. evaluated PsA-affected hands
and wrist joints using high-resolution FDG-PET/CT and
reported that the technique is useful in the quantitative evalu-
ation of disease activity (synovitis, enthesitis, edema, and
bone fracture) [54]. Idolazzi et al. performed PET/CT in
patients with AS and confirmed a correlation between the
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number of FDG-positive sites and disease activity. They also
argued that PET/CT may be a useful tool for follow-up eval-
uations of AS [55]. Based on their results, Park et al. stated
that FDG-PET may be useful in identifying patients with AS
at a higher risk for future syndesmophyte formation [56].
Based on dual-phase PET/MRI findings of sacroiliac joints
in patients with AS, Sawicki et al. reported a possibility that
regional hyperemia and osteoblast activity, and not chronic
AS lesions, are associated with inflammation [57].

6.1.5 Relapsing Polycondritis (RPC)

Relapsing polychondritis (RPC) is an immune-mediated
condition associated with inflammation in cartilaginous
structures and other tissues throughout the body, particularly
the ears, nose, eyes, joints, and respiratory tract. The clinical
features and course of RPC vary considerably from patient to
patient. Subtle, early manifestations often remain unrecog-
nized for prolonged periods. As a result, the diagnosis is fre-
quently obtained only after the emergence of classic features
such as auricular inflammation, saddle-nose deformity, or
other features of cartilage destruction.

We first investigated the utility of FDG-PET/CT for the
diagnosis and evaluation of disease activity in five RPC
patients undergoing FDG-PET/CT in our hospital and eight
cases in the literature [58]. Typical FDG accumulation was
noted in tracheobronchial trees, costal cartilage, joints, larynx,
nasal cavity/paranasal sinuses, auricles, lymph nodes, and the
aorta. In one patient, PET revealed nasal chondritis despite an
absence of nasal changes upon physical examination. Of five
patients with costochondritis, four remained asymptomatic.
Of the nine patients with airway FDG accumulation, eight
developed respiratory symptoms and all had CT abnormali-
ties. In the remaining patient, airway FDG accumulation was
evident despite the absence of airway symptoms and a lack of
abnormalities in the respiratory function test or CT. PET also
revealed bronchial chondritis in asymptomatic patients. In the
five patients examined by PET posttreatment, FDG accumula-
tion diminished as symptoms improved and inflammation
decreased. We conclude that FDG-PET/CT is a potentially
powerful tool for the early diagnosis of RPC, especially in
patients with affected organs that are difficult to biopsy. This
modality also facilitates the evaluation of the extent of disease
and disease activity during treatment.

Subsequently, Lei et al. conducted a similar study and
reported similar findings [59].

6.1.6 Adult Onset of Still Disease (AOSD)

Adult-onset Still’s disease (AOSD) is a systemic inflam-
matory disease of unknown etiology and pathogenesis. It

is characterized by fever, skin eruptions, systemic organ
involvement, and arthralgias. Arthralgias and arthritis
occur in the majority of patients with AOSD, with inci-
dences ranging from 69 to 96%. Hepatosplenomegaly is
also often seen in this disease. Frequency of hepatomegaly
and splenomegaly has been reported to be 18.2-50.0% and
18.2-57.0%, respectively, and the frequency of increased
liver enzyme was 63.6-84.0%. The diagnosis of AOSD
remains a clinical diagnosis. It is difficult to diagnose
because of its low prevalence, heterogeneous clinical man-
ifestations, and absence of pathognomic clinical features.
The disease also lacks a specific diagnostic test. Before the
final diagnosis of AOSD is made in suspected subjects, it is
important to rule out a wide range of other diseases includ-
ing infectious diseases, malignancies, and rheumatic
diseases.

We first evaluated FDG-PET/CT for diagnosis and dis-
ease evaluation of AOSD by investigating FDG uptake for
characteristic findings in seven patients with AOSD and
reviewing the literature on seven previous reports of PET/CT
in AOSD patients [60]. FDG accumulation was positive
mainly in the bone marrow (100%), spleen (90.9%), lymph
nodes (80.0%), and joints (75.0%). In addition, FDG uptake
was positive in the pericardium, pleura, salivary glands, eye-
lids, muscle, and major blood vessels. Follow-up PET/CT
showed diminished FDG accumulation, as measured by
SUV . in the bone marrow, spleen, and lymph nodes. The
only correlation with laboratory data was between lactate
dehydrogenase (LDH) and spleen SUV. In conclusion, FDG-
PET/CT is useful for long-term assessment of AOSD activity
in individual patients. However, PET/CT findings alone are
not sufficient to make a differential diagnosis of AOSD ver-
sus malignant lymphoma.

Subsequently, Dong et al. conducted a similar study and
reported somewhat similar findings [61].

6.1.7 Large-Vessel Vasculitis (LVV)

Large-vessel vasculitis (LVV) can be clinically diagnosed
and classified according to specific criteria. During the
Chapel Hill Conference in 2012, two forms of primary LVV
were distinguished: giant cell arteritis (GCA) and Takayasu
arteritis (TAK). Early diagnosis and assessment of the extent
of LVV are crucial factors for adequate therapeutic manage-
ment. LVV diagnosis is often difficult because of the absence
of specific symptoms and signs and the limited specificity of
the available biochemical tests. Morphological imaging
techniques such as angiography, CT, MRI, and US cannot
detect the early phase of inflammation of the vessel wall
because of slight anatomical changes at this time. It is also
difficult to distinguish active inflammatory lesions from the
residual anatomical changes of scarring.
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From a systematic review on FDG-PET/CT in patients with
LVV, Treglia et al. [62] drew several conclusions. First, FDG-
PET/CT appears to be useful in early diagnosis and in the
assessment of disease activity and extent. Second, the correla-
tion between FDG-PET findings and serological inflammatory
markers, as well as the usefulness of FDG-PET/CT in evaluat-
ing treatment response, require further investigation.
Additionally, FDG-PET/CT appears to be superior to conven-
tional imaging methods, such as US or MRI, in the diagnosis of
LVYV, but not in assessing response to immunosuppressive
treatment, predicting relapse, or evaluating vascular complica-
tions. Lastly, PET analysis and diagnostic criteria should be
standardized to allow reproducible, directly comparable results.

We also studied the usefulness of FDG-PET/CT and
contrast-enhanced CT in early diagnosis and treatment follow-
up of patients with LVV presenting as elderly-onset inflamma-
tion of unknown origin (IUO) [63]. For quantitative comparison,
we evaluated SUV,,,, and PET scores of the aortic wall, as well
as aortic wall thickness (W) and its ratio with respect to aortic
radius (W/R) by contrast-enhanced CT, and compared pretreat-
ment and posttreatment values. Of 124 patients who were hos-
pitalized due to advanced age and IUO, 10.5% had LVV, and
more than half had nonspecific symptoms. Compared to con-
trol subjects, patients with LVV showed significantly higher
aortic wall SUV,,, higher PET scores as revealed by FDG-
PET/CT, and increased aortic wall thicknesses as revealed by
contrast-enhanced CT. PET scores and contrast-enhanced CT
revealed significant reductions in aortic wall thickness follow-
ing treatment. In conclusion, LVV is an important cause of
TUO with nonspecific symptoms in elderly patients. Combined
contrast-enhanced CT and FDG-PET/CT is useful for early
diagnosis and early treatment evaluation of LVV, as it detects
amelioration of aortic wall thickening.

Notably, FDG-PET/CT may be negative for old lesions
even if the arterial stricture is severe. Lesions in which the
inflammatory activity has already subsided may not be
appropriate for evaluation by FDG-PET; in such cases, mor-
phological imaging such as MRI or contrast-enhanced CT
may be used. Again, LVV should be diagnosed in the early
phase with FDG-PET/CT to prevent stricture formation.

6.1.8 Immunoglobulin G4-Related Disease

(IgG4-RD)

IgG4-RD is a systemic disorder associated with lesions
characterized by mass formation in multiple specific
organs. This disorder comprises Mikulicz’s disease (MD),
autoimmune pancreatitis (AIP), hypophysitis, Riedel thy-
roiditis, interstitial pneumonitis, interstitial nephritis,
lymphadenopathy, retroperitoneal fibrosis, and inflamma-
tory pseudotumor [64]. The combination of such lesions on
FDG-PET/CT may strongly suggest or support the diagno-
sis of IgG-4RD.

Shigekawa et al. noted that the FDG-PET pattern at base-
line, including extra-abdominal lymph nodes and/or salivary
glands and the involvement of the eyes and biliary ducts, can be
useful for discriminating between AIP and pancreatic cancer
[65]. Ozaki et al. also found that FDG uptake by hilar lymph
nodes was significantly more frequent in AIP than in pancreatic
cancer and reported that uptake by the lacrimal gland, salivary
gland, biliary duct, retroperitoneal space, and prostate were
seen only in AIP [3]. They reported that a longitudinal pattern,
heterogeneous accumulation, and multiple localizations in the
pancreas indicated AIP rather than pancreatic cancer [66].

Ebbo et al. [67] evaluated FDG-PET/CT for disease stag-
ing and treatment evaluation in 46 FDG-PET/CT images from
21 IgG4-RD patients. At diagnosis or relapse, all patients pre-
sented abnormal FDG uptake at sites typically affected by
IgG4-RD. In most cases, FDG-PET/CT was more sensitive
than conventional imaging to detect organ involvement, espe-
cially in the arteries, salivary glands, and lymph nodes. In a
few cases, FDG-PET/CT failed to identify small or contiguous
lesions in the brain or kidneys. Evaluation before and after
treatment showed that FDG-PET/CT results were generally
correlated with treatment response and disease activity. This
retrospective study shows that FDG-PET/CT imaging is use-
ful for staging IgG4-RD and assessing treatment response.

In addition, we evaluated the utility of FDG-PET/CT in
eight IgG4-RD patients [68]. Although nearly all patients
were negative for CRP, various organs took up significant
amounts of FDG. In conclusion, FDG accumulation in organs
characteristically affected by IgG4-RD allows diagnosis
without evidence of an associated inflammatory reaction.

Subsequently, several similar reports showed the utility of
FDG-PET/CT in IgG4-RD [69-73]. Berti et al. examined the
relationship between IgG4-RD disease activity and FDG uptake
and reported that FDG accumulation in IgG4-RD reflects per-
turbations in the B-cell compartment. The authors concluded
that PET is a reliable method for evaluating IgG4-RD disease
activity [74]. Takano et al. compared the PET findings of
patients with and those suspected of having IgG4-related scle-
rosing sialadenitis (IgG4-SS) and argued that IgG4-SS may be
noninvasively diagnosed by reviewing the PET findings in addi-
tion to serum IgG4 level and clinical findings [75].

6.1.9 Polymyositis/Dermatomyositis
(PM/DM)

Polymyositis (PM) and dermatomyositis (DM) are idiopathic
inflammatory myopathies, characterized by the shared fea-
tures of proximal skeletal muscle weakness and evidence of
muscle inflammation. DM, unlike PM, is associated with a
variety of characteristic skin manifestations. The association
between malignancy and inflammatory myopathy has been
supported by numerous epidemiologic studies, with the
strongest association occurring in those with DM.
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Owada et al. [76] examined whether FDG-PET can detect
myositis or extramuscular lesions in patients with PM and
DM, and observed increased FDG uptake in muscle in 33%
of patients. The sensitivity of FDG-PET to detect myositis
was lower than that of electromyography (EMG), MRI, and
muscle biopsy, and patients with and without increased FDG
uptake in muscle did not differ clinically, although those
with FDG muscle uptake had a tendency toward extended
myositis with endomysial cell infiltration. In contrast, FDG-
PET did detect neoplasms in patients with associated malig-
nancy, which accounted for 38.9% of patients with interstitial
lung disease. Thus, FDG-PET imaging appears to have lim-
ited usefulness for the evaluation of myositis in patients with
PM and DM because of its low sensitivity.

On the other hand, Tanaka et al. [77] also conducted a ret-
rospective study to determine whether FDG-PET/CT dis-
criminates PM and DM from nonmuscular diseases and
whether FDG uptake in proximal muscles reflects severity of
muscular inflammation. Mean proximal muscle SUVs were
significantly greater in PM and DM patients than in controls
and were correlated with mean proximal manual muscle test
scores and serum creatine kinase and aldolase levels.
Furthermore, SUVs in proximal muscles from which biopsy
specimens were obtained were significantly correlated with
histological grade for inflammatory cell infiltration. These
results suggest that FDG-PET/CT is useful in the diagnosis of
PM and DM when inflammation in proximal muscles is also
quantitatively assessed by other means. These results also
indicate that local FDG uptake reflects inflammatory activity
in proximal muscle and can help guide biopsy site selection.

Several studies concerning PET findings in inflammatory
myositis have been reported, and all of their results suggest a
correlation between myositis disease activity and the FDG
accumulation degree [78-81]. In particular, Matuszak et al.
reported that screening for malignant tumors was useful [78],
whereas Motegi et al. noted that FDG-PET was useful in eval-
uating the activity of interstitial pneumonia with myositis [79].

6.1.10 Granulomatosis with Polyangitis (GPA)

Wegener’s granulomatosis (WG), namely granulomatosis
with polyangiitis (GPA), is a relatively rare disease character-
ized by granulomatous necrotising vasculitis. In the first evalu-
ation of FDG-PET/CT imaging for the diagnosis and
monitoring of WG [80], we retrospectively analyzed 13 FDG-
PET/CT images obtained from eight patients. WG lesions of
the upper respiratory tract and lung were more clearly detected
by FDG-PET/CT fusion imaging than by nonenhanced CT
alone, and all active lesions showed decreased FDG uptake
after treatment. In addition, FDG-PET/CT can be combined
with other imaging methods to inform selection of biopsy
sites. In conclusion, FDG PET/CT is a feasible modality for
evaluating lesion activity and therapeutic efficacy in WG.

Several research studies on PET findings in GPA have been
published. Similar to the aforementioned reports, FDG-PET/
CT was indicated as useful in identifying lesions and biopsy
sites as well as evaluating disease activity [81-83]. Some
reports also stated that the FDG-PET was useful in evaluating
inflammation in aortitis as a complication of GPA [84].

6.1.11 Conclusion

FDG-PET/CT can provide information on active inflamma-
tory lesions. It is a very sensitive but nonspecific imaging
modality. The distribution patterns of inflammatory foci
sometimes suggest specific disease. In general, if FDG-PET/
CT imaging is used appropriately, it may provide very help-
ful information for accurate diagnosis, particularly for iden-
tification of biopsy sites. In addition, FDG-PET/CT is very
sensitive for monitoring disease activity. It could be applied
to the prediction of therapeutic response, but further studies
are required. FDG-PET/CT is a promising imaging modality
for rheumatic diseases.

6.2 Adult-Onset Still’s Disease

Chao Cheng

Abstract The diagnosis of adult-onset Still’s disease
(AOSD) is nonspecific and requires the exclusion of other
diseases including infectious, inflammatory and malignant
diseases. AOSD has been referred to as the archetypal febrile
autoinflammatory illness. It typically causes a diurnal fever,
highest in the evening accompanied by a salmon-pink rash
and arthralgia, with both the fever and rash subsiding com-
pletely within hours. Currently, the diagnosis is largely clini-
cal due to low prevalence, vague symptoms and the absence
of any diagnostic test. AOSD is the archetypal febrile auto-
immune disease.

Keywords: Adult-onset Still’s disease, FDG, PET/CT,
Lymph nodes

6.2.1 Clinical Presentation

A 33-year-old female known with intermittent fever (T, of
39 °C) for more than 10 days without obvious incentives.
The rash was widely located in the skin of hip and arm, with
obvious pharynx and body sore. The patient had no chills, no
cough. Laboratory examination found: WBC, 10.6 x 10°/L;
NEUT, 10.08 x 10°%L; ESR, 44 mm/H; CRP, 129 mg/L;
PCT,0.228 ng/mL; ANA (negative); ALT, 1004 U/L;
AST,893 U/L; IgE, 255.00 IU/mL.
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6.2.2 KeylImages

Fig. 6.1 Demonstrate
increased FDG uptake for
BF-FDG PET/CT images in
the bone (SUV,,., =7.7),
spleen (SUV,,,x =4.0) and
multiple lymph nodes
(SUV, =4.5)
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6.2.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of
radiopharmaceutical.

— 344 MBq of F18-FDG administered intravenously (body
weight = 65 Kg).

— Imaging device: whole body PET/CT camera (Siemens
biograph 64) with resolution of 4.0 mm FWHM.

6.2.4 Differential Diagnosis

— Malignant lymphoma,

— Tuberculosis,

— Metastatic tumor.

6.2.5 Diagnosis and Clinical Follow-Ups
The  patient received  anti-inflammatory

(Methylprednisolone, Hydroxychloroquine,
Immumoglobulin) and recovered promptly.

therapy
Human

6.2.6 Discussion

AOSD is a chronic systemic inflammatory disease. Due to
the nonspecific features in clinical performance, laboratory
tests, and imaging modalities, AOSD remains difficult to
diagnose. FDG-PET/CT has been suggested to be useful for
AOSD diagnosis and evaluation of disease activity [60, 85].
Especially grossly 18F-FDG accumulation in the bone mar-
row and spleen is considered to be a characteristic of

AOSD. Although the definitive diagnosis cannot be made
based only on FDG-PET/CT findings in a case with sus-
pected AOSD, these findings are extremely useful as support
for the diagnosis [86].

6.3  Polymyositis/Dermatomyositis

Chao Cheng

Abstract Idiopathic inflammatory myopathies are a hetero-
geneous group of disorders clinically characterized by pro-
gressive proximal muscle weakness and pathologically by
mononuclear cell infiltration and fiber necrosis in muscles.
Polymyositis (PM), dermatomyositis (DM) and inclusion
body myositis are representative phenotypes. PM/DM can
present with prominent truncal muscle weakness or prefer-
ential involvement of respiratory muscles. We can visually
evaluate the extent and pattern of muscle lesions systemi-
cally by F-18 FDG PET/CT.

Keywords: Polymyositis, Dermatomyositis, FDG, PET/CT

6.3.1 Clinical Presentation

A 41-year-old man known with Intermittent limb muscle
soreness for more than 1 year, increased in the past week
and accompanied by limb weakness. Electromyogram
examination suggests myogenic damage. Laboratory exam-
ination found: CK, 5537 U/L; CKMB 61.0 U/L, LDH
226 U/L, K*, 1.9 mmol/L. The levels of tumor markers
were normal.
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6.3.2 KeylImages
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Fig.6.2 Demonstrates moderate increased FDG uptake in PET/CT images in the whole body muscle, especially the bilateral upper limb muscles.
In addition, systemic bone radioactivity uptake was significantly increased
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6.3.3 Technique

— Patient preparation: the patient should not take anything
by mouth for 6 h before administration of
radiopharmaceutical.

— 460 MBq of 18FDG administered intravenously (body
weight = 87 kg).

— Imaging device: whole body PET/CT camera (Siemens
Biograph 64) with resolution of 4.0 mm FWHM.

6.3.4 Differential Diagnosis

— Infectious myopathy
Metabolic myopathy
Polymyalgia rheumatica
Muscular dystrophy
Tumor-associated myopathy

6.3.5 Diagnosis and Clinical Follow-Ups

This patient developed muscle aches and limb weakness in
the limbs, and simultaneous hypokalemia. After receiving
hormone combined with methotrexate therapy, the condition
of the patient tended to be stable and is discharged from
hospital.

6.3.6 Discussion

PM (polymyositis) and DM (dermatomyositis) are chronic
inflammatory diseases that affect systemic skeletal muscles
and extramuscular organs including the lungs [87, 88]. F18-
FDG PET/CT has practicality and convenience in the clini-

cal characterization of PM/DM [89, 90]. The biggest
advantage of FDG PET is the fact that it can screen the entire
body in one scan [91, 92].

6.4  Polymyositis

Xuena Li

Abstract Polymyositis is a disease with characteristic rash
dominated by inflammation of skin and striated muscles.
Skin and muscle damage can disappear or be mitigated after
removal of tumors. An 18-year-old female developed lower
limb weakness without inducement 6 months ago. Symptoms
gradually worsened. The patient had difficulty swallowing in
the past half-month, and occasionally coughed when drink-
ing water. To exclude malignant tumors, the patient under-
went PET/CT. Imaging showed multiple, symmetrical, and
diffuse increased FDG uptake in head, neck, psoas major,
and limb muscles, the viscera showed no lesion of increased
metabolism. Muscle biopsy suggested myositis. Symptoms
improved after hormone therapy.

Keywords: Polymyositis, FDG, PET

6.4.1 Clinical Presentation

An 18-year-old female developed lower limb weakness with-
out obvious inducement 6 months ago, and her symptoms
gradually worsened. The patient had difficulty swallowing in
the past half-month, and occasionally had a cough when
drinking water. Normal limb muscle tension. Head MRI
prompted normal.
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PET/CT imaging shows multiple, symmetrical, and diffuse
increased FDG uptake in head, neck, psoas major, and limb
muscles (SUV .« = 7.3), the viscera shows no lesions of
increased metabolism

6.4.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of radiopharmaceutical.

— 185 MBq of 18F-FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM,

6.4.4 Differential Diagnosis

— Primary muscle tumor.

— Sarcoidosis.

6.4.5 Diagnosis and Clinical Follow-Ups

Muscle biopsy suggested myositis. The symptoms improved
after the hormone therapy.

6.4.6 Discussion

Polymyositis is a disease with characteristic rash dominated
by inflammation of skin and striated muscles. Inflammatory
myopathy is a group of heterogeneous diseases. Malignant

tumors are associated with polymyositis. Imaging contrib-
utes to exclude tumor-associated polymyositis [93, 94]. As a

whole-body imaging, it shows lesions’ distribution through-
out the body and provides information for diagnosis [95, 96].

6.5 Dermatomyositis 1

Xuena Li

Abstract Polymyositis (PM) and dermatomyositis (DM)
are idiopathic inflammatory myopathies that mainly
involve skeletal muscles and other organs. Patients with
DM present with characteristic skin lesions. A 65-year-old
male was diagnosed with “systemic lupus erythematosus”
9 years ago, and his symptoms did not significantly
improve after treatment with externally used drug. One
month ago, the patient suffered from fatigue, facial edema,
and rashes. Laboratory tests showed raisedd NSE. PET/CT
imaging showed multiple elevated FDG uptake in the mus-
cle with no primary tumors observed. The skin biopsy
indicated DM.

Keywords: Dermatomyositis, FDG, PET

6.5.1 Clinical Presentation

A 65-year-old man was diagnosed with “systemic lupus
erythematosus“9 years ago, and his symptoms did not
significantly improved after external medication therapy.
One month ago, the patient suffered from fatigue, facial
edema, and rashes. Laboratory tests showed elevated
NSE (30.47), serum levels of CK (128 U/L) and LDH
(206 U/L).



160 H. Yamashita et al.

6.5.2 KeylImages

Fig.6.4 'F-FDG PET/CT image

PET/CT imaging shows multiple elevated FDG uptake in the
muscles without primary tumors
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6.5.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of
radiopharmaceutical.

— 185 MBq of 18F-FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM.

6.5.4 Differential Diagnosis

— Primary muscle tumor.
— Sarcoidosis.

6.5.5 Diagnosis and Clinical Follow-Ups

The skin pathology indicated dermatitis. The symptoms
improved after specialist treatment.

6.5.6 Discussion

The diagnosis of DM is mainly based on the diagnostic and
revised criteria proposed by Bohan and Peter in 1975. Some
patients have no objective evidence of muscle inflammation.
PET imaging has diagnostic value for DM and reflects dis-
ease activity by evaluating the metabolic activity of proximal
band muscles [97-100].

6.6 Dermatomyositis 2

Azusa Tokue

Abstract Dermatomyositis (DM) is an idiopathic inflam-
matory myopathy characterized by skin rash and symmetric
weakness of proximal muscles. We present a case of DM
with FDG uptake in muscles assessed by PET/CT. The
inflammatory lesions with increased FDG uptake were con-
sistent with those of myositis detected by MRI. DM is often
associated with malignancy and interstitial lung disease
(ILD). FDG PET/CT may be useful for detection of malig-
nancy and evaluation of active muscle inflammation, intersti-
tial pneumonia in patients with DM.

Keywords: Dermatomyositis, FDG-PET/CT, Malignancy,
Interstitial lung disease

6.6.1 Clinical Presentation

A 38-year-old woman presented with high fever, joint pain,
and muscle pain for 2 months. She had heliotrope rash,
Gottron’s signs, mechanic’s hands, and the weakness of
proximal muscles. Muscle strength was evaluated by manual
muscle test (MMT). Serum creatine kinase level was
normal.

6.6.2 KeylImages

Fig.6.5 MIP image showed multiple FDG uptakes in the bilateral del-
toid muscles (arrow), bilateral gluteus maximus muscles (arrow head)
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Fig. 6.6 PET/CT fusion image showed increased FDG uptakes in the
bilateral gluteus maximus muscles (SUV ,,: 2.1-2.8) (arrow)

Fig.6.7 Clinical diagnosis was DM. MRI scan demonstrated enhance-
ment of bilateral gluteus maximus muscles consistent with FDG accu-

mulation (arrow)

p—
g -

Fig. 6.8 CT showed reticular opacity in both lower lung and the com-
plication of ILD was observed. She was treated with prednisolone,
cyclophosphamide, and tacrolimus

6.6.3 Technique

— After fasting for at least 6 h, the patient was injected with
FDG (5 MBg/kg) intravenously.

— PET/CT imaging was acquired 1 h after injection on a
whole body PET/CT camera (Biograph 16, Siemens
Medical Solutions) with resolution of 5.0 mm FWHM.

— MRI scan (Signa 1.5 T, GE) with a body total imaging
matrix array coil was acquired.

6.6.4 Differential Diagnosis

— muscle strain,
— sarcoidosis.

6.6.5 Discussion

DM is a systemic autoimmune inflammatory myopathy with
characteristic skin lesions and skeletal muscle inflammation
[101]. Since DM patient often presents with malignancy and
ILD [102], it is necessary to evaluate the distribution of
whole body lesions before treatment. FDG PET/CT is use-
ful for screening for malignancy, detecting inflammatory
lesion of muscle and evaluating lung inflammation
[103-105].

6.7 Rheumatoid Arthritis 1

Hiroyuki Yamashita

Abstract The main pathological manifestations of rheuma-
toid arthritis (RA) include synovitis, pannus formation and
bone erosion. These pathological changes are usually assessed
by plain X-ray, US, CT, and contrast-enhanced, fat-suppressed
MRI. PET with 18F-FDG can be used to evaluate the meta-
bolic activity of synovitis and measure the disease activity in
RA patients by whole-body imaging. Imaging studies using
18F-FDG-PET have been performed to assess the metabolic
activity of synovitis in patients with RA and to evaluate the
disease activity of RA. Several reports have indicated that
there was a significant correlation between the visual assess-
ment of FDG uptake and clinical evaluation of disease
activity.

Keywords: Rheumatoid arthritis, 18F-FDG-PET/CT,

Disease activity
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6.7.1 Clinical Presentation

An 86-year-old woman presented with polyarthritis. She had
symmetrical polyarthritis that continued for more than
19 weeks with a severe inflammatory reaction (CRP,

Fig. 6.9 (a—c) shows (a) MIP
and (b, ¢) axial FDG-PET/CT
findings. FDG-PET/CT
showed (a) symmetrical
arthritis and remarkable
circular FDG uptake due to
synovitis around the (b)
shoulders and (c) hips.

12.72 mg/dL) and MRI findings that showed synovitis and
tendinitis.

6.7.2 KeylImages
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6.7.3 Technique

— Patient preparation: The patient should not take anything
orally up to 4 h before the administration of '®FDG.

- 46 MBqg/kg of BF-FDG was intravenously
administered.

— Imaging device: Whole body PET/CT camera (Siemens
biograph 16) with a resolution of 3.75 mm FWHM was
used.

6.7.4 Differential Diagnosis

— Polymyalgia rheumatica (PMR)
— Spondyloarthritis (SpA)

6.7.5 Diagnosis and Clinical Follow-Ups

For this patient, clear synovitis was confirmed on
MRI. Because polyarthritis in >11 sites and inflammatory
reaction were observed, and the symptoms lasted for
>6 weeks in spite of negative RF and anti-CCP antibody
results, a diagnosis of RA was made based on the 2010 ACR/
EULAR RA classification criteria.

6.7.6 Discussion

Active RA lesions were detected using ¥F-FDG PET/CT in
our case. The disease activity of RA is determined through
comprehensive examinations of the number of arthritis sites,
degree of inflammatory reactions, and the degree of com-
plaints from the patient. Occasionally, there is a discrepancy
between the patient’s complaints, inflammatory reactions,
and the degree of arthritis upon physical examination. '*F-

FDG PET/CT is useful when comprehensively screening for
latent arthritis and performing differential diagnoses of simi-
lar diseases, such as PMR and SpA [106-109].

6.8 Rheumatoid Arthritis 2

Xuena Li

Abstract Rheumatoid arthritis (RA) is a chronic autoim-
mune disorder with unknown etiology. The major clinical
manifestations are chronic, symmetrical arthritis and extraar-
ticular lesions. A 75-year-old male suffered from swelling
and pain of the shoulders, knees, and hips without obvious
inducement, accompanied by elevated blood NSE, under-
went "®F-FDG PET/CT for cancer screening. PET images
showed increased FDG uptake of the bilateral shoulder
joints, bilateral hip joints, gall bladder, and right cervical
lymph nodes. Laboratory reports showed elevated C-reactive
protein, erythrocyte sedimentation rate, and rheumatoid fac-
tor. The patient was diagnosed with rheumatoid arthritis and
cholecystitis. After specialist treatment, his symptoms mark-
edly improved.

Keywords: Rheumatoid arthritis, FDG, PET

6.8.1 Clinical Presentation

A 75-year-old man suffered from swelling and pain of the
shoulders, knees, and hips with no apparent cause. The
patient was diagnosed with gout by local hospital. The symp-
toms did not relieve after corresponding treatment.
Ultrasonography indicated slightly higher echogenicity in
the gall bladder. Laboratory reports showed elevated NSE.
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6.8.2 KeylImages
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Fig.6.10 'SF-FDG PET/CT image

MIP image (Fig. 6.10) demonstrates increased tracer uptake soft tissue in the bilateral shoulder joints and bilateral hip
in the bilateral shoulder joints, bilateral hip joints, gall blad-  joints with increased FDG uptake
der, and right cervical lymph nodes. Transverse image shows
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6.8.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of
radiopharmaceutical.

— 185 MBq of 18F-FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM.

6.8.4 Differential Diagnosis

- Bone metastasis of malignant tumor.

6.8.5 Diagnosis and Clinical Follow-Ups

Laboratory reports showed elevated C-reactive protein,
erythrocyte sedimentation rate, and rheumatoid factor. The
patient was clinically diagnosed with rheumatoid arthritis.
After specialist treatment, his symptoms markedly improved.

6.8.6 Discussion

FDG PET/CT has contributed to diagnosis and differential
diagnosis of rheumatoid arthritis [110, 111]. This imaging
always provides relatively objective overall information,
helps to exclude malignant tumors and improves diagnostic
accuracy [112]. ®F-FDG PET/CT imaging can reflect activity
and impact scope of rheumatoid arthritis, show more valuable
information than conventional imaging modalities [113].

6.9 Polymyalgia Rheumatica

Hiroyuki Yamashita

Abstract Polymyalgia rheumatica (PMR) is a common dis-
order characterized by inflammatory pain and stiffness in the
shoulder as well as in the pelvic girdle and neck. The diagno-
sis requires the exclusion of other conditions causing similar
symptoms. Sometimes the complaints of PMR patients are
vague and the diagnosis is difficult, based only on the chief
complaints and the physical findings. FDG-PET/CT is useful
for covering the entire body and identifying bursitis, a char-
acteristic of PMR, which has vague symptoms and is diffi-
cult to identify from other imaging tests. As a result,
FDG-PET/CT is useful for diagnosing PMR.

Keywords: Polymyalgia rheumatic, Bursitis, FDG-PET/CT

6.9.1 Clinical Presentation

The patient was a 58-year-old female whose chief com-
plaint was an acute onset of neck pain and proximal myal-
gia. She exhibited an elevated inflammatory reaction (CRP
level, 7.52 mg/dL; ESR, 104 mm/h), and an FDG-PET/CT
scan was performed to investigate the cause. Blood culture
test results were negative, and bacteremia was also
negative.
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6.9.2 KeylImages (Fig.6.11)

Fig. 6.11 (a, b) FDG-PET shows inflammatory FDG uptake in the spinal ligaments, and surrounding muscles of the lumbar region
shoulders and hips (arrows). Axial and sagittal FDG-PET/CT fusion  (arrows) (b), and bursae in the greater trochanter (arrows) (¢) and
images clearly show high FDG uptake in the intervertebral joints, inter-  ischial tuberosity (arrows) (d)
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6.9.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h Dbefore administration of
radiopharmaceutical.

— -185 MBq of 18FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM.

6.9.4 Differential Diagnosis

— Rheumatoid arthritis (RA).
— Spondyloarthritis (SpA).

Active PMR —> Remission

Fig.6.12 Because the patient was >50 years, her ESR was >40 mm/h;
further, she had proximal myalgia and experienced a prompt therapeu-
tic reaction to steroids. She was evaluated as having met the Chuang
et al. and Healy criteria, which led to a diagnosis of PMR. A follow-up

6.9.5 Diagnosis and Clinical Follow-Ups
(Fig. 6.12)

6.9.6 Discussion

Active RA lesions were detected using '*F-FDG PET/CT in our
case. PMR patients showed increased FDG uptake in ischial
tuberosities, greater trochanters, and lumbar spinous processes
[114]. Positive results at two or more of these sites showed high
sensitivity and specificity for the diagnosis of PMR. Moreover,
the pattern of accumulation in the shoulder (focal and nonlinear
uptake patterns) and the identification of iliopectineal bursitis
are useful in diagnosing PMR, which is at times difficult to dif-
ferentiate from elderly-onsetRA [109, 115].

Active PMR —> Remission

Adapted from Modern Rheumatology

FDG-PET/CT shows that FDG uptake in the spinous processes of the
lower lumbar vertebrae (a, b, arrows), greater trochanter (¢, arrows),
and ischial tuberosity (d, arrows) normalized after therapy (a—d, right
panels)



6 FDG PET/CT for Rheumatic Diseases (Collagen Diseases)

169

6.10 Relapsing Polycondritis

Hiroyuki Yamashita

Abstract Relapsing polychondritis (RPC) is a rare multi-
systemic disease characterized by recurrent inflammation
of the cartilaginous structures of the external ear, nose,
peripheral joints, larynx, and tracheobronchial tree. Much
remains unknown about the epidemiology of
RPC. Diagnosis is made according to the empirically
defined clinical criteria of McAdam et al. No specific his-
tological finding is considered pathognomonic for this dis-
ease. FDG-PET/CT may be a powerful tool for the early
diagnosis of relapsing polychondritis, especially when
patients have no involvement of organs that are easily

Fig.6.13 Well-defined FDG
accumulations (SUV .
13.03) in the area extending
from the infrahilar region of
the left inferior lobe to the
pulmonary hilus are noted (a,
b, arrow). There was no
radiographic evidence of
bronchial wall thickening or
bronchial stricture.
Conspicuous FDG
accumulation (SUV ,,.: 9.50)
was also noted in the nasal
cavity (c, d, arrow)

biopsied such as the ears or nose. It is also useful for deter-
mining the extent of disease and monitoring disease activ-
ity during treatment.

Keywords: Relapsing polychondritis, FDG-PET/CT

6.10.1 Clinical Presentation

A T74-year-old female presented with nasal symptoms. She
was positive for type II anti-collagen antibody, and nasal car-
tilage biopsy findings were consistent with RPC.

6.10.2 KeyImages (Fig.6.13)
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6.10.3 Technique

— Patient preparation: patient should not take any-
thing by mouth for 6 h before administration of
radiopharmaceutical.

— 185 MBq of 18FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM.

6.10.4 Differential Diagnosis

— Infection or malignancy
— Chondrodermatitis nodularis helicis

Fig.6.14 (a, b) Posttreatment
FDG PET/CT images showed a
complete lack of FDG
accumulation in the area
extending from the infrahilar
region of the left inferior

lobe to the pulmonary hilus.

(¢, d) Conspicuous FDG
accumulation in the nasal
cavity disappeared completely
after treatment

— Red ear syndrome Epiglottitis Rhinoscleroma Pemphigus
vulgaris

— Mediastinal lesions affecting the tracheal wall

— Granulomatosis with polyangiitis

— Systemic inflammatory polyarthritis

— Aortitis and aortic aneurysms

6.10.5 Diagnosis and Clinical Follow-Ups
(Fig. 6.14)

Based on the diagnostic criteria established by Damiani
et al., the definitive diagnosis was RPC, because nasal chon-
dritis and associated histological findings were confirmed.




6 FDG PET/CT for Rheumatic Diseases (Collagen Diseases)

171

6.10.6 Discussion

FDG-PET/CT is a potentially powerful tool for the early
diagnosis of RPC, especially in patients without easily biop-
sied organ involvement [109, 116, 117]. This modality also
facilitates the evaluation of extent of disease and disease
activity during treatment. In addition, FDG-PET/CT guides
biopsy site by identifying the active inflammation of asymp-
tomatic lesions in relapsing polychondritis.

6.11 Granulomatosis with Polyangiitis 1

Xuena Li

Abstract Granulomatosis with polyangiitis (GPA) is com-
plex, various and lack of specificity in clinical manifesta-
tions. The most commonly involved organs and systems are
ears, nose, throat, lungs, and kidneys. A 56-year-old male
appeared with epistaxis, discharging pus, and smelly secre-
tions 6 months ago. It was considered sinusitis. In the past
2 months, instep skin and the sacrococcygeal region ulcer-
ated and formed scabs. PET imaging was used to exclude

Fig.6.15 'SF-FDG PET/CT image

malignant tumors. PET/CT showed soft tissue density
shadow in bilateral maxillary sinus and nasal cavity, FDG
uptake increased uneven. Metabolism in spleen and bone
marrow increased diffusely. Laboratory tests showed posi-
tive ANCA. Symptoms relieved after hormone therapy.

Keywords: Granulomatosis with polyangiitis, FDG, PET

6.11.1 Clinical Presentation

A 56-year-old male appeared with epistaxis, discharging pus,
and smelly secretions 6 months ago. It was considered sinusitis.
Anti-inflammatory treatment is not effective. In the past
2 months, instep skin and sacrococcygeal region ulcerated and
formed scabs. He had pain in lower limbs with swelling feet and
difficulty in walking. CA12-5 and CRP increased (Fig. 6.15).

Key Images PET/CT imaging shows soft tissue density
shadow in the bilateral maxillary sinus and nasal cavity, the
FDG uptake increases uneven (SUV,,,, = 8.7), the metabo-
lism in the spleen and bone marrow in visual field increases
diffusely (SUV . =5.1)
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6.11.2 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of
radiopharmaceutical.

— 185 MBq of 18F-FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM,

6.11.3 Differential Diagnosis

— Primary muscle tumor.
— Sarcoidosis.

6.11.4 Diagnosis and Clinical Follow-Ups

Bone marrow puncture showed reactive hyperplasia. After
hormone therapy, the symptoms relieved significantly.

6.11.5 Discussion

Granulomatosis with polyangiitis (GPA) involves naso-
pharynx, so it is easy to be misdiagnosed. PET/CT is
positive in GPA and used as an auxiliary diagnostic
method to assess extent of lesions and range of systemic
involvement [118, 119]. PET/CT positive lesions need to
be confirmed by pathology and follow-up after treatment
[120, 121].

6.12 Granulomatosis with Polyangiitis 2

Kimiteru Ito

Abstract Granulomatosis with polyangiitis (GPA), also
known as Wegener’s granulomatosis, is a rare disease char-
acterized by granulomatous necrotizing vasculitis, which
primarily involves small- and medium-sized blood vessels.
GPA is a rare type of systemic vasculitis that involves the
upper and lower respiratory tracts and the kidneys. Severe
inflammation and renal failure rapidly develops in untreated
patients and can be life-threatening. Therefore, early diagno-
sis is essential to improve prognosis. A considerably high
BE-FDG uptake is exhibited in GPA before treatment; how-
ever, the uptake promptly decreases after treatment. In this
study, "®F-FDG PET/CT was used in the diagnosis and fol-
low-up of patients with GPA.

Keywords: Granulomatosis with polyangiitis, Wegener’s
granuloma, Vasculitis, ANCA, PET/CT

6.12.1 Clinical Presentation

A 79-year-old woman with fever of unknown origin under-
went '8F-FDG PET/CT. Chest X-ray showed that both lung
lesions resisted antibiotic therapy. Laboratory findings
showed that serum MPO-circulating antineutrophil cytoplas-
mic antibodies (ANCASs) titer was elevated, whereas serum
PR3-ANCA titer was within the normal limits.
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6.12.2 KeyImages (Fig.6.16-6.19)

Fig. 6.16 Axial ®F-FDG PET/CT showed abnormal "*F-FDG uptake
in the nasal wall (white arrow; SUV ..., 5.1). Axial 'SF-FDG PET/CT
showed increased 'SF-FDG uptake in the opacities in both lungs
(SUV hux, 4.0) in this figure.

Fig.6.17 Nonenhanced CT alone did not show the nasal lesion in this
figure
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Fig. 6.18 The patient was diagnosed with GPA using nasal biopsy
from '8F-FDG uptake area. A follow-up '*F-FDG PET/CT in this figure
showed no '®F-FDG uptake in the nasal mucosa after the administration
of prednisolone and immunosuppressant therapy

6.12.3 Technique

— Patient preparation: The patient should not take anything
orally up to 4 h before the administration of *FDG.

- 46 MBqgkg of BF-FDG was intravenously
administered.

— Imaging device: Whole body PET/CT camera (Siemens
biograph 16) with a resolution of 3.75 mm FWHM was
used.

6.12.4 Differential Diagnosis

Various malignancies (for example, lymphoma and lung
cancer)

— Sarcoidosis

Mycobacterium

Other collagen diseases

| .

Fig.6.19 'SF-FDG uptake in the opacities in both lungs decreased

6.12.5 Discussion

Active GPA lesions were detected using "*F-FDG PET/CT in
our case. GPA lesions in the upper respiratory tract were eas-
ier to detect using '®F-FDG PET/CT than using nonenhanced
CT alone [122-125]. Notably, all radiologists must be famil-
iar with the clinical features and '*F-FDG PET of GPA.

6.13 Systemic Lupus Erythematosus

Xuena Li

Abstract Systemic lupus erythematosus (SLE) is an auto-
immune connective tissue disease involving organs and sys-
tems. A 35-year-old female appeared with lumbago without
incentives. Main clinical symptoms were bilateral renal pain,
bilateral elbows, shoulders and knees pain, stiffness, and
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fever. Laboratory tests showed positive antinuclear antibody,
anti-Smith, anti-UIRNP, and increased immunoglobulin
IgG, CK, and LDH. PET/CT showed increased FDG uptake
in lymph nodes in bilateral cervical, supraclavicular, ingui-
nal, mediastinal, retroperitoneal, and left axillary regions,
some of which were enlarged, diffusely elevated uptake in
spleen and patchy increased-density shadow in both lungs
with uneven rising metabolism. Symptoms improved by hor-
mone, cyclophosphamide, and immunomodulatory therapy.

Keywords: Systemic lupus erythematosus, FDG, PET

Fig.6.20 'SF-FDG PET/CT image

6.13.1 Clinical Presentation

A 35-year-old female appeared with lumbago without obvi-
ous incentives. The main clinical symptoms were bilateral
renal pain, bilateral elbows, shoulders and knees pain, stiff-
ness, and fever. Laboratory tests showed positive antinuclear
antibody (ANA), anti-Smith, anti-UIRNP, and increased
immunoglobulin IgG, CK, and LDH.

6.13.2 Key Images
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PET/CT shows increased FDG uptake in lymph nodes in
bilateral cervical, supraclavicular, inguinal, mediastinal, retro-
peritoneal, and left axillary regions, some of which are enlarged,
diffusely elevated uptake in spleen and patchy increased-density
shadow in both lungs with uneven rising metabolism

6.13.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of radiopharmaceutical.

— 185 MBq of 18F-FDG administered intravenously.

— Imaging device: whole body PET/CT camera (Siemens
biograph) with resolution of 5.0 mm FWHM,

6.13.4 Differential Diagnosis

— Primary muscle tumor
— Sarcoidosis

6.13.5 Diagnosis and Clinical Follow-Ups

The symptoms improved after hormone, cyclophosphamide,
and immunomodulatory therapy.

6.13.6 Discussion

SLE is an autoimmune connective tissue disease involving
multiple organs. Chest is often involved because it is rich in
connective tissue. The early diagnosis of SLE is vital for its
clinically acute onset, rapid progress, and high mortality.
PET/CT of pulmonary lesions can present positive changes
that reflect disease activity [126—128].

6.14 1gG4-Related Diseases; Autoimmune
Pancreatitis and Lymphadenitis
Kazuhiro Oguchi

Case 1. Abstract An 80-year-old man received FDG-
PET/CT for preoperative staging of gastric cancer. PET/CT
images showed diffuse pancreatic FDG uptake as well as
abnormal uptake into the bilateral supraclavicular, medias-
tinal, hilar, and abdominal lymph nodes and retroperitoneal
soft tissue. His serum IgG4 was elevated. Pathological
examination of a gastro-duodenal specimen revealed infil-
tration of numerous IgG4-positive plasma cells to confirm
a diagnosis of IgG4-related disease. Diffuse or multifocal
pancreatic FDG uptake is a characteristic finding of 1gG4-
related autoimmune pancreatitis. Extra-pancreatic uptake
in specific organs is also helpful to identify IgG4-related
disease.

Keywords: Autoimmune pancreatitis, I[gG4-related disease,
lymphadenopathy

6.14.1 Clinical Presentation

An 80-year-old man complained of abdominal pain.
CT images revealed swelling of the pancreas. Blood testing
showed slight elevation of serum IgG4. Ten months later,
he underwent FDG-PET/CT for preoperative staging of
gastric cancer. His serum IgG4 was elevated at
873 mg/dL.
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6.14.2 KeyImages (Fig.6.21)

Fig.6.21 Case 1 “F-FDG
PET/CT a
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6.14.3 Technique

The patient fasted for over 5 h before PET examination.

A total of 264 MBq (4 MBg/kg) of F-18 FDG was admin-
istrated intravenously.

Whole-body PET/CT images were obtained using a
PET/CT scanner (Discovery PET/CT 600, GE) with a spa-
tial resolution of 5.1 mm FWHM at 60 min after FDG
injection.

6.14.4 Image Interpretation

A swollen pancreas and diffuse FDG uptake were seen (c).
Bilateral supraclavicular, mediastinal (b), and hilar lymph
nodes displayed swelling and increased FDG uptake.
Abnormal FDG uptake in the abdominal lymph nodes and
retroperitoneal soft tissue (d) were also evident.

6.14.5 Differential Diagnosis

IgG4-related disease, malignant lymphoma, pancreatic can-
cer with metastases, sarcoidosis, multicentric Castleman
disease.

6.14.6 Diagnosis and Clinical Follow-Up

The patient received surgery for gastric cancer. Pathological
examination confirmed the infiltration of IgG4-positive
plasma cells in the duodenum and pyloric walls, which met
the diagnostic criteria for IgG4-related disease.

6.14.7 Discussion

Diffuse or multifocal pancreatic FDG uptake is a hallmark of
IgG4-related autoimmune pancreatitis [129]. Extra-
pancreatic uptake in the submandibular gland, mediastinal
and hilar lymph nodes, and retroperitoneal soft tissue are
also helpful to diagnose IgG4-related disease [129-131].
Abnormal uptake in many other organs, including the pitu-
itary gland, cranial nerve, biliary tract, kidney, and prostate
gland, has been reported in patients with IgG4-related dis-
ease [131, 132].

Case 2. Abstract A 78-year-old man was referred to an
institution for anemia and renal dysfunction. FDG-PET/CT
showed abnormal FDG uptake in the pancreas, salivary
glands, systemic lymph nodes, para-aortic soft tissue, pros-
tate gland, and kidneys. IgG4-related disease was diagnosed
after pathological examination of a renal biopsy revealed
IgG4-related tubulointerstitial nephritis. Special attention
should be paid for abnormal uptake of FDG in the cortical
region of the kidney or prostate gland.

Keywords: Autoimmune pancreatitis, [lgG4-related disease,
lymphadenopathy, Renal FDG uptake

6.14.8 Clinical Presentation

A 78-year-old man under treatment for diabetes mellitus was
referred to a hospital for examination of anemia. CT images
revealed swelling of the pancreas, liver, spleen, and bilateral
kidneys. Serological testing showed IgG4 elevation (420 mg/
dL) and renal dysfunction.
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6.14.9 KeyImages (Fig.6.22)

Fig.6.22 Case 2 F-FDG PET/CT
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6.14.10 Technique

The patient fasted for over 5 h prior to PET examination.

A total of 249 MBq (4 MBg/kg) of F-18 FDG was admin-
istrated intravenously.

Whole-body PET/CT images were obtained using a PET/
CT camera (Discovery PET/CT 600, GE) with a spatial reso-
lution of 5.1 mm FWHM at 60 min after FDG injection.

6.14.11 Image Interpretation

A swollen pancreatic tail and diffuse FDG uptake were seen
(1). The salivary glands, especially the submandibular glands
(g), systemic lymph nodes (h), para-aortic soft tissue (k), and
prostate gland (1), all displayed abnormal FDG uptake.
Bilateral swelling of the kidneys and abnormal accumulation
in the cortical region were apparent (j). Physiological uptake
in the ascending colon was seen.

6.14.12 Differential Diagnosis

IgG4-related disease, malignant lymphoma, pancreatic can-
cer with metastases, sarcoidosis, multicentric Castleman dis-
ease, vasculitis.

6.14.13 Diagnosis and Clinical Follow-Up
Kidney biopsy due to renal dysfunction revealed pathologi-
cal findings of IgG4-related tubulointerstitial nephritis.
Accordingly, he was diagnosed as having IgG4-related dis-
ease. Subsequent corticosteroid therapy improved his ane-
mia and renal dysfunction.

6.14.14 Discussion

IgG4-related disease can manifest as autoimmune pancreati-
tis, sclerosing cholangitis, sialoadenitis, retroperitoneal

fibrosis, interstitial nephritis, and other forms [133-135].
Excreted urinary FDG usually indicates high uptake in the
kidney and urinary system. Moreover, high accumulation in
the renal cortex is an abnormal finding on FDG-PET/CT that
points to IgG4-related interstitial nephritis [136].

6.15 IgG4RD: Autoimmune Pancreatitis

Masatoyo Nakajo

Abstract The F-18-fluorodeoxyglucose (®F-FDG) posi-
tron emission tomography (PET)/computed tomography
(CT) findings before and after steroid treatment in a 69-year-
old man with IgG4-related disease (IgG4-RD) were
reported. Pretreatment '®F-FDG PET/CT revealed abnormal
BF-FDG uptake in the lacrimal glands, salivary glands,
pleura, pancreas, and periaortic retroperitoneal region.
Posttreatment '*F-FDG PET/CT revealed reduced "*F-FDG
uptake in the lesions with abnormal *F-FDG uptake men-
tioned above. These "*F-FDG PET/CT findings suggest the
usefulness of ¥F-FDG PET/CT for assessing the extent of
the disease and evaluating the treatment response of patients
with IgG4-RD.

Keywords: IgG4-related disease, “F-FDG PET/CT,

Diagnosis, Monitoring

6.15.1 Clinical Presentation

A 69-year-old man presented with a right upper eyelid
mass. Excisional biopsy revealed the infiltration of IgG4-
positive plasma cells with an IgG4/IgG ratio > 40%. Serum
IgG4 was elevated at 1020 mg/dL (reference range: 4.8—
105 mg/dL). Therefore, the patient was diagnosed with
IgG4-RD, and a systematic work-up with *F-FDG PET/CT
was performed.
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6.15.2 KeyImages (Fig. 6.23)

Fig.6.23 18F-FDG PET/CT image

6.15.3 Technique 6.15.4 Image Interpretation

Pretreatment 'SF-FDG PET/CT maximum intensity projec-

— Patient preparation: The patient was instructed to fast for tion (MIP) (Fig. 6.23a,b) and fused images showed increased

>5 h before the administration of '®F-FDG. abnormal ®F-FDG uptake in the bilateral lacrimal glands
— Administrated dose of ®F-FDG: 250 MBgq. (Fig. 6.23c, arrows), right sublingual gland (Fig. 6.23d,
— Imaging device: Whole-body PET/CT camera (Discovery arrow), left submandibular gland (Fig. 6.23e, arrow), right

600 M PET/CT, GE Medical Systems) with a resolution pleura (Fig. 6.23f, arrow), proximal part of the pancreatic

of 5.1 mm of full-width at half-maximum. body (Fig. 6.23g, arrow), and periaortic retroperitoneal
— Image acquisition: Acquisition began 1 h after the intrave-  region (Fig. 6.23h, arrow).

nous injection of 'SF-FDG, and the images were obtained

from brain to feet (acquisition time was 2.5 min per bed

position with 14 bed positions) after CT using a 16-slice  6.15.5 Differential Diagnosis [137]

CT scanner (slice thickness, 3.75 mm; pitch, 1.75 mm;

120 keV; auto mA [35-100 mA depending on the patient ¢ Lymphoproliferative disorders

body mass]). — Malignant lymphoma

— Reconstruction: Three-dimensional ordered-subset — Multicentric Castleman disease
expectation maximization algorithm (image matrix ¢ Examples of other autoimmune diseases
size, 192 x 192; 16 subsets, 2 iterations: VUE Point — Retroperitoneal fibrosis

Plus). — Autoimmune pancreatitis
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6.15.6 Diagnosis and Clinical Follow-Up (Fig. 6.24)

W

N2y 7

L)

\-" o

=

Fig. 6.24 Biopsy of the lacrimal glands confirmed the diagnosis of
IgG4-RD, and oral glucocorticoid therapy was initiated. '*F-FDG PET/
CT MIP (a, b) with fused images after 6 months of treatment revealed
that the abnormal uptake in the lacrimal glands (c), salivary glands (d,

6.15.7 Discussion

IgG4-RD is a systemic inflammatory disorder characterized
by swollen lesions with lymphoplasmacytic infiltration of
IgG4-positive plasma cells [138]. ¥F-FDG PET/CT is a
whole-body examination that provides metabolic informa-
tion about disease activity [139] The present case demon-
strated the usefulness of '®F-FDG PET/CT for assessing the
extension disease and evaluating the treatment response of
patients with IgG4-RD.

e), pleura (f), pancreas (g), and periaortic retroperitoneal region (h)
almost completely disappeared, indicating a good treatment response.
The serum IgG4 levels were normalized
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6.16 IgG4-Related Cardiovascular Disease

(lgG4-CVD)

Noriko Oyama-Manabe

Abstract Immunoglobulin G4 (IgG4)-related disease can
affect the cardiovascular system, including the coronary
arteries and pericardium and especially the walls of large-
and medium-sized vessels. The features of IgG4-related car-
diovascular disease (IgG4-CVD) on CT include arterial wall
thickening and homogeneous wall enhancement.
Inflammatory abdominal aortic aneurysms are also attributed
to a manifestation of IgG4-CVD. The entire aorta and major
branches can be involved with more than twofold the FDG
uptake of the venous background pool. Combining the meta-

183

bolic information from FDG-PET/CT with the thickened
vessel wall data from co-registered CECT could be a power-
ful method for evaluating inflammatory IgG4-CVD.

Keywords: IgG4-related disease, CT, FDG PET, Aortitis,
Inflammatory aortic aneurysm

6.16.1 Clinical Presentation

83-year-old woman presenting with diabetes mellitus.

Screening CT showed infra-renal abdominal aorta aneurysm
(AAA).

6.16.2 KeyImages

Fig. 6.25 Noncontrast CT
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6.16.3 Technique

— Patient preparation: patient should not take anything by
mouth for 6 h before administration of radiopharmaceutical.

— PET images were acquired 60 min after an intravenous
injection of FDG (4-5 MBqg/kg).

— Imaging device: whole body PET/CT camera (Biograph 64
with TrueV and high-definition PET, Siemens Japan, Tokyo).

— Emission scanning for 3 min per bed position was carried
out following the CT image acquisition for attenuation
corrections.

6.16.4 Image Interpretation

Initial noncontrast CT (Fig. 6.25a) demonstrates infra-renal
AAA (31 x 30 mm). Four years later, follow-up CT

r
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Fig. 6.26 Maximum intensity projection image (a) and axial fused
images at AAA (b, blue arrow level) and common iliac arteries (c, red
arrow level) are displayed. Strong focal uptakes on AAA (SUV,,,,=4.9)
and common iliac arteries (SUV, = 5.9) which represented the active

H. Yamashita et al.

(Fig. 6.25b) showed diffuse aortic wall thickness (maximal
thickness 8 mm) and rapid progression in size (inner diame-
ter 34 x 35 mm, outer diameter 46 x 42 mm).

6.16.5 Differential Diagnosis

Atherosclerotic aortic aneurysm
Infectious aortic aneurysm

— Inflammatory aortic aneusysm
Impending rupture of the aortic aneurysm

6.16.6 Diagnosis and Clinical Follow-Ups
(Fig. 6.26)

inflammation. Aortic replacement was held. There were lymphoplas-
macytic infiltration and extensive dense infiltration of IgG4-positive
plasma cells within the aortic wall, mainly in the adventitia, which was
concordant with IgG4-related inflammatory aneurysm
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6.16.7 Discussion

The metabolic information from FDG-PET/CT could be a
powerful method for evaluating inflammatory IgG4-aortitis
[140, 141]. The infra-renal abdominal aorta and iliac arteries
were the most commonly involved sites with more than twice
the FDG uptake as compared to the venous blood pool,
which could form aneurysmal change [141].
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