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ABSTRACT

Immunoglobulin  G4-related disease is a recently described systemic
clinicopathological entity characterized by immunoglobulin G4-producing
plasmacytic infiltration of tissue and frequently by elevated serum
immunoglobulin G4 concentration. Manifestations of this disease have been
documented in nearly all organs and locations, but coronary artery
involvement is not widely recognized. We report the coronary findings of a
patient with multi-organ immunoglobulin G4-related disease. Non-
electrocardiogram-gated computed tomography of the chest demonstrated
nodular and rind-like periarterial soft tissue thickening along the proximal
coronary artery segments with improvement following steroid therapy.

CASE REPORT

Guo et al.

CASE REPORT

An 88-year-old Filipino male was referred in September
2012 for further workup of a left maxillary sinus mass
demonstrated on computed tomography (CT) at an outside
institution. He presented there with one month's duration of
headache, left sinonasal pain and pressure, left facial
paresthesia, and left serosanguinous nasal discharge. Physical
exam was notable for a fleshy mass filling the left nasal cavity,
upward deviation of the left globe, and cranial nerve V2
paresthesia. One month following initial presentation to our
institution, his symptoms progressed to include blurry vision,
periorbital pruritis, proptosis, malaise, and anorexia with 10-
pound weight loss.

Past medical history was significant for hypertension,
treated tuberculosis, glaucoma, and benign prostatic
hypertrophy. Past surgical history included appendectomy,
laser eye surgery for left corneal erosion complicated by
nasolacrimal duct obstruction, and cataract surgery. Family
history was significant for three sisters with abdominal aortic
aneurysms and one sister who died from a cerebral aneurysm.
The patient reported remote tobacco use.
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Initial Management

Clinical findings were suspicious for malignancy. Two
successive biopsies of the left maxillary sinus mass at our
institution were nondiagnostic, but pathology was notable for
significant lymphocytic and plasma cell infiltration with
possible spindle cells suggestive of osteosarcoma,
plasmacytoma, or carcinoma (Fig. 1).

Imaging Findings

The patient subsequently underwent staging CT and
positron emission tomography (PET) imaging. CT of the head
and neck was notable for a centrally calcified or ossified 5.4
cm x 5.0 cm x 4.6 cm mass within the left maxillary sinus
eroding into the ipsilateral infratemporal and pterygopalatine
fossae (Fig. 2). The mass showed mild 18F-2-fluoro-2-
deoxyglucose (FDG) activity with a maximum standard uptake
value (SUV) of 2.4 (Fig. 2). Additionally, CT revealed
bilateral symmetrically enlarged and homogeneous lacrimal
glands and infraorbital nerves without corresponding FDG-
avidity (Figs. 3,4). A non-electrocardiogram (ECG)-gated CT
of the chest with contrast was most notable for rind-like
periarterial soft tissue thickening and mild nodularity along the
proximal coronary artery segments (Figs. 5,6,7). Maximum
wall-to-wall coronary arterial diameter measured 1.3 cm, with
maximum single wall thickness measuring 0.5 cm. Motion
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from the non-ECG-gated acquisition limited evaluation for
stenosis. PET scan showed no appreciable FDG activity.
Scattered coronary artery calcifications were suggested on the
low mA CT attenuation correction sequence of the PET study.
The lungs demonstrated a 1.0 cm x 1.0 cm x 1.7 cm left lower
lobe irregular nodular opacity with a max SUV of 1.7 (Fig. 8).
Abdominal findings included a 1.6 cm x 1.0 cm x 1.4 cm
mildly PET-positive perirectal lymph node (max SUV 2.1) and
a 4.0 cm x 4.4 cm (in largest trans-axial dimensions) PET-
negative infrarenal aortic aneurysm with significant soft plaque
(Figs. 9,10).

Differential considerations for the constellation of
imaging findings included a left maxillary sinus malignancy
with possible lung and nodal metastases, and a
lymphoproliferative disorder (such as immunoglobulin G4-
related disease or 1gG4-RD) in light of initial biopsy findings
and soft tissue infiltration involving the lacrimal glands and
infraorbital nerves. Vascular findings supported the diagnosis
of 1gG4-RD but were initially thought to be incidental, with
the coronary artery findings possibly due to a vasculitis.

Further Management

Based on imaging findings, a left lacrimal gland biopsy
was performed in addition to a repeat biopsy of the left
maxillary sinus mass. The lacrimal gland displayed significant
polytypic plasma cell infiltration without storiform fibrosis or
obliterative phlebitis (Fig. 11A). Lymphoid germinal centers
were visualized without evidence of malignancy (Fig. 11B).
Immunostaining revealed an immunoglobulin G4 to
immunoglobulin G (1gG4:1gG) ratio of 0.62 (Fig. 11C). The
maxillary sinus mass revealed extensive necrosis with many
plasma cells. The sample did not contain clonal populations,
cytogenetic abnormalities, or other evidence of malignancy.
Serum immunoglobulin levels were notable for elevated 1gG at
2025 mg/dL (normal range: 700-1600 mg/dL) and elevated
immunoglobulin E (IgE) at 877 IU/mL (normal range: 0-99
IU/mL). The lgG4 level was normal at 28 mg/dL (normal
range: 7-89 mg/dL). The patient was started on oral prednisone
at 40 mg daily for the diagnosis of 1gG4-RD.

Follow-up

The patient reported resolution of anorexia and malaise as
well as significant improvement in pain and orbital symptoms
within two weeks. A gradual steroid taper was started over the
next four months without recurrence of symptoms. Six weeks
into treatment, 1gG and IgE levels decreased to 925 mg/dL and
340 1U/mL, respectively, and further decreased at 11 weeks to
673 mg/dL and 176 IU/mL, respectively. Follow-up CT was
performed 7 weeks into therapy and three months after prior
imaging. The maxillary sinus mass decreased in size to 3.5 cm
x 3.4 cm x 3.3 cm (Fig. 2). The lacrimal glands and
infraorbital nerves normalized (Figs. 3,4). A non-ECG-gated
CT chest demonstrated a reduction in coronary arterial wall
thickness, measuring up to 0.8 cm in wall-to-wall diameter and
0.4 cm in greatest single wall thickness (Figs. 5,6,7). The lung
nodule slightly decreased in size to 0.7 cm x 0.9 cm x 1.7 cm
(Fig. 8). The perirectal lymph node reduced to 0.9 cm x 0.8 cm
x 0.4 cm (Fig. 9). The abdominal aortic aneurysm remained
stable in appearance apart from increased non-calcified plaque
(Fig. 10).
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DISCUSSION

Introduction

IgG4-related disease was first proposed as a new
clinicopathological entity by Kamisawa et al. based on
immunohistochemical examination of the pancreas and other
organs in patients with autoimmune pancreatitis [1]. Since
then, conditions long viewed as single organ processes or as
part of other systemic diseases (e.g. Mikulicz disease and
Kttner tumors) now fall in the spectrum of 1gG4-RD [2]. The
disease has been described in the pituitary gland, meninges,
periorbital tissues, paranasal sinuses, salivary glands, thyroid,
lungs, pericardium, breast, arteries, retroperitoneum, pancreas,
biliary tree, kidneys, prostate, lymph nodes, and skin [2,3]. As
a single or multi-organ disease (with synchronous or
metachronous involvement), the condition is characterized by
1gG4-positive plasma cell tissue infiltration that may be
tumefactive [4,5]. Elevated serum IgG4 is common [6].

Diagnosis

Diagnosis of 1gG4-RD is currently based on
histopathology, although clinical presentation, imaging, and
biochemical markers are contributory. As a nascent entity, the
diagnosis of 1gG4-RD continues to evolve. Currently,
according to Deshpande, both a compatible histologic
appearance and elevated lgG4-positive plasma cells are
requisite for diagnosis [7]. The former includes one or more of
a triumvirate of features including: 1) dense
lymphoplasmacytic infiltrate with polyclonal plasma cells (and
occasional germinal centers), 2) storiform fibrosis, and 3)
obliterative phlebitis. A clonal plasma cell population strongly
discourages 1gG4-RD as a diagnosis. Cutoff points used to
determine elevation of 1gG4-positive plasma cells depend on
site of involvement. Rather than a pure count, one suggested
approach is to determine the IgG4:1gG ratio, with a value
greater than 0.4 improving specificity. Our patient showed
dense polytypic plasma cell infiltration, an 1gG4:1gG ratio of
0.62, and corroborative clinical presentation, imaging, and
treatment response.

Elevated serum 1gG4 levels are neither necessary nor
sufficient for diagnosis, as in our case. Elevated serum IgE
levels support the diagnosis, particularly if lymph node
enlargement is present [8].

Demographics
The prevalence of 1gG4-RD is difficult to establish due to

its relatively recent description in the scientific literature and
historically inconsistent terminology. Most of the current case
reports originate in Japan, although this is expected to change
as awareness of the 1gG4-RD entity grows. A study by
Umehara et al. estimated the incidence of IlgG4-RD in Japan at
0.28-1.08/100,000 population with median age of onset of 58
years [9]. The gender predilection of IgG4-RD depends on the
organ system involved [10]. In general, the disease is more
common and more severe in males [11,12].

The prevalence of IgG4-related periarteritis has not been
studied. This particular manifestation is infrequently reported,
and we are aware of only 10 case reports in the literature,
nearly all from Japan, that specifically describe 1gG4-related
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coronary periarteritis [13,14,15,16,17,18,19,20,21,22]. Based
on these reports, the mean age of presentation was 71.2 years
(range 62-84 years) with 90% being male. Additional case
reports likely exist in which a formal diagnosis was not made
[23]. Importantly, periarterial abnormalities are difficult to
detect with conventional catheter angiography and may be
overlooked in the absence of other imaging modalities such as
CT and magnetic resonance imaging (MRI) [6].

Etiology
The etiology of 19gG4-RD is poorly understood. The 1gG4

antibody is the least common of the four subclasses of IgG,
accounting for 3-6% of total serum IgG. Functionally, it is
thought of as an anti-inflammatory immunoglobulin [2,24].
However, 1gG4 production appears to depend on T-helper 2
cell cytokines, which are involved in IgE production and
allergy [25]. A number of coronary periarteritis cases have
noted a prior history of bronchial asthma, and the extant
reports suggest an association with allergic rhinitis and asthma
[10,13,16,18,26]. Our patient did not have such a history.

The pathologic finding of obliterative phlebitis in this
disorder may be due to an allergic reaction against the vasa
vasorum, which would explain manifestations of periarteritis
[13]. This process may further contribute to chronic
inflammation and remodeling, accounting for aneurysm
formation and other morphologic changes seen in a number of
cases of 1gG4-related coronary periarteritis [6].

Clinical and Imaging Findings

The spectrum of 1gG4-RD in our patient included
inflammatory  pseudotumor of the maxillary sinus,
dacryoadenitis, infraorbital nerve enlargement, periarteritis of
the coronary arteries, and lymphadenopathy, with possible
pulmonary involvement and aortic periarteritis. In general, the
clinical and imaging findings depend on the organ system(s)
involved.

IgG4-related coronary periarteritis in our case was striking
on non-ECG-gated CT chest, although ECG-gated coronary
CT angiography (CTA) would have been complementary or
even preferred. lgG4-related coronary periarteritis may
manifest as: 1) one or more homogeneous nodular lesions, or
pseudotumors, along the coronary artery walls or 2) rinds of
soft-tissue attenuation surrounding the coronary arteries. Urabe
et al. has described a combination of the two on cardiac CT as
"pigs-in-a-blanket" [19]. PET imaging may show increased
FDG uptake of coronary periarterial soft tissue [14,19],
although this was not evident in our case. Echocardiography
was not obtained but may detect large coronary periarterial
lesions, evidence of mass effect on nearby structures, and
impairment of left ventricular motion and function in the
setting of ischemia [13,16,18].

Coronary artery stenosis, ectasia, and
aneurysm/pseudoaneurysm formation have been reported in
association  with  1gG4-related  coronary  periarteritis
[13,14,15,16,17,19]. Conventional catheter angiography excels
at identifying these sequelae but is limited in its ability to
demonstrate associated pseudotumors or wall thickening,
particularly in the absence of luminal irregularities. In such
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circumstances, both intravascular ultrasound (IVUS) and
optical coherence tomography (OCT) allow for high-resolution
coronary arterial wall imaging via a catheter-based approach
and may be useful in the evaluation of 1gG4-related coronary
periarteritis [27,28]. For example, IVUS identified the
extraluminal masses in one case as hypoechoic structures [19],
and OCT performed in another revealed circumferential
intraluminal calcifications at both aneurysmal and stenotic
sites encased by pseudotumors [29]. The less invasive
technique of coronary CTA is well suited for the evaluation of
both intraluminal and extraluminal abnormalities owing to
ECG-gating, which improves temporal resolution and
optimizes contrast within the coronary arteries. However, as
in our case, routine non-ECG-gated CT chest should allow
sufficient visualization of the coronary arteries to support the
diagnosis of 1G4-related coronary periarteritis.

1gG4-related coronary periarteritis may be associated with
symptoms and evidence of coronary ischemia [14,15,19].
Nevertheless, the presence of ischemia does not seem to
correlate with degree of vessel wall thickening. For instance,
Takei et al. reported an asymptomatic 71-year-old male with
1gG4-RD and no evidence of ischemia on stress scintigraphy
despite a 2.4 cm x 2.5 cm tumefactive coronary lesion on
echocardiography and multiple coronary aneurysms and
stenoses on coronary CT angiography [16]. Our patient
likewise did not exhibit symptoms of coronary ischemia
despite marked coronary involvement.

Treatment and Prognosis

1gG4-RD typically responds well to steroid therapy,
although relapse may occur [30]. Cases of refractory 1gG4-RD
have been successfully treated with rituximab and other
immunosuppressants [31]. Symptomatic pseudotumors may be
managed surgically where accessible, with or without
concurrent steroid therapy.

Prior reported cases of coronary periarteritis have
followed this pattern of response to steroid therapy with a few
exceptions, and to date, there has been no documentation of
recurrence in the coronary arteries following treatment. Our
case was no different. Pure mass lesions of the coronary
arteries without aneurysm or stenosis seem to respond well to
oral steroid therapy. When there is evidence of luminal
alteration, particularly ectasia, the literature favors surgical
resection and coronary artery bypass over steroid therapy due
to the potential for steroid-induced vessel wall thinning and,
theoretically, rupture [18]. Furthermore, ectatic lesions tended
to show minor improvement or continued progression when on
steroid therapy, eventually warranting surgical management
[14]. In the setting of stenotic lesions, thrombogenicity
associated with steroid therapy is also a concern [6]. Given the
risk of thrombus formation associated with these wvessel
abnormalities, antiplatelet agents or anticoagulants may be
required [16].

Differential Diagnosis

The differential diagnosis for coronary arteritis or
periarteritis includes systemic inflammatory diseases causing
coronary  aneurysms or  perivascular masses, and
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lymphoproliferative disorders that can encase coronary arteries
and mimic perivascular pseudotumor.

Kawasaki disease is an acute febrile childhood vasculitis
of medium-sized vessels [32]. Diagnosis is based on distinct
clinical criteria including fever, conjunctival injection,
mucositis, cervical lymphadenopathy, rash, and peripheral
extremity edema or desquamation. Without treatment,
Kawasaki disease leads to the formation of coronary
aneurysms, including giant aneurysms >0.8 cm in diameter.
Continued evolution of the disease leads to fibrosis and
stenosis of the involved coronary segments. On CT imaging,
there is frequently severe calcification of the coronary arteries
[33]. Significant soft-tissue thickening of the vessel walls is
not seen.

Polyarteritis nodosa (PAN) is a systemic necrotizing
vasculitis of small- to medium-sized arteries and carries an
association with viral hepatitis [34]. Multiple organ systems
may be involved, although the disease tends to spare the lungs.
Coronary involvement may lead to vessel stenosis, dilation,
and dissection. In such occurrences, thromboses leading to
myocardial infarction and rarely, sudden death, have been
reported, although the most common cardiac presentation is
heart failure [35,36]. Clinical presentation and overall pattern
of organ involvement may serve to differentiate this disorder
from 1gG4-RD. In terms of coronary imaging, pericoronary
pseudotumor is not a well-recognized feature of PAN.

Takayasu arteritis is characterized by an inflammatory
infiltration of the media and adventitia of the aorta and its
major branches. Epidemiologically, Asian women in their
second and third decades of life are at highest risk [37,38].
Common symptoms include fever and fatigue, head and neck
pain, upper extremity pain and neuropathy. On CT imaging,
arterial stenosis, dilation, and wall thickening may be present
[38]. Coronary arterial involvement is rare, with inflammation
of the ostia and proximal coronary artery segments leading to
ostial and proximal coronary stenoses. Rarer forms of coronary
involvement include diffuse or skip lesions throughout the
epicardial branches and aneurysm formation. Extensive
calcifications may be seen in coronary aneurysms [39].

Churg-Strauss syndrome (eosinophilic granulomatosis
with polyangiitis) is a vasculitis of the small vessels with
extravascular necrotizing granulomas. The syndrome belongs
to a group of vasculitides with elevated anti-neutrophil
cytoplasmic antibodies. The mean age of onset is 48 years old
[40]. The syndrome evolves through three clinical stages. An
initial prodromal stage lasting years consists of allergic
rhinitis, nasal polyposis, and bronchial asthma [41]. This is
followed by peripheral eosinophilia and transient pulmonary
infiltrates. In the final stage, systemic vasculitis occurs,
predominantly involving the heart, lungs, skin, peripheral
nerves, and kidneys. Cardiac manifestations include
myocarditis, heart failure, myocardial infarction, pericarditis,
and pericardial effusion [42]. Coronary involvement is rare
with few case reports but can include vessel wall abnormalities
and giant coronary aneurysms [43,44]. Although bronchial
asthma is also associated with 1gG4-related periarteritis, the
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histology and laboratory findings in Churg-Strauss syndrome
significantly differ from those of 1gG4-RD.

Lymphoma presents with cardiac involvement in 10% of
patients [45]. Clinical symptoms include "B symptoms" of
fever, weight loss, night sweats, and generalized pruritis.
Cardiac-specific presentations depend on site of involvement
but frequently include pericardial effusion, heart failure, and
atrioventricular (AV) block [46]. Matted mediastinal and
pericardiac lymph nodes in lymphoma can surround or encase
coronary arteries, mimicking the perivascular thickening of
IgG4-related coronary periarteritis on CT imaging. FDG-
avidity of lymphoma encasing coronary arteries has been
reported [47]. Cardiac ischemia may occur as a result of
therapy in lymphoma, although ischemia due to direct
compression of the coronary arteries by lymphoma is very rare
[48]. A review of systemic findings will assist in the diagnosis,
as 1gG4-RD predominantly affects extranodal sites. Up to 80%
of 19gG4-RD patients will have some degree of
lymphadenopathy, especially in the mediastinal, abdominal,
and axillary regions. In addition, the serum lactate
dehydrogenase level is frequently elevated in lymphoma but is
usually normal or minimally raised in the setting of 1gG4-
related lymphadenopathy [49]. In the case of soft tissue masses
isolated to the heart, a biopsy is paramount for a definitive
diagnosis [46].

Castleman’s disease is a rare lymphoproliferative disorder
with  localized, usually mediastinal, or multicentric
presentations and is largely indistinguishable from lymphoma
on imaging. Epidemiologically, localized Castleman's disease
occurs in young adults whereas multicentric disease occurs in
the fifth and sixth decades of life [50]. There is an association
with human immunodeficiency virus (HIV) and human
herpesvirus-8 (HHV-8) infection. Histology in Castleman's
disease is complicated due to a wide variety of subtypes; some
patterns resemble the histology of IgG4-RD, and rarely,
samples will also have elevated 1gG4-positive plasma cells and
increased 19gG4:1gG ratio. Systemically, serum
immunoglobulin A and immunoglobulin M (along with all
other antibody types and subtypes) are frequently elevated,
unlike 1gG4-RD [49]. One case of localized Castleman's
disease occurred in the proximal left anterior descending
artery. CT imaging revealed a well-defined mass surrounding
the artery associated with calcified plaque and 80% stenosis
[51]. Pathologic exam of the coronary artery pseudotumor did
not reveal a significant predominance of 1gG4-positive plasma
cells.

Rosai-Dorfman disease is a rare, benign, idiopathic
histiocytic and plasmacytic infiltration of lymph nodes. The
disease commonly manifests as bilateral painless cervical
lymphadenopathy in the first three decades of life in males
[52,53]. Cardiac and aortic involvement has been reported
[54,55], although the prevalence of cardiac manifestations is
less than one percent [56]. By CT imaging, these masses
appear as homogeneous soft tissue densities with local
enlarged lymph nodes and without significant calcifications.
The masses may surround major vessels. Lymph node
histology in Rosai-Dorfman disease may also show elevated
1gG4-positive plasma cells and 1gG4:1gG ratio [7].
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TEACHING POINT

IgG4-related coronary periarteritis can be detected on ECG- or
non-ECG-gated chest CT and should be considered in the
differential diagnosis for nodular or rind-like coronary arterial
wall thickening. Stenosis, luminal ectasia, and aneurysm
formation may be associated, and metabolic activity on PET
imaging is variable.
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FIGURES

Figure 1: 88-year-old male with IgG4-related disease.
FINDINGS: First biopsy of the left maxillary sinus mass
(H&E stain, magnification 600x). A. Plasma cells (arrows)
intermixed with other lymphocytes. B. Osteoid (arrow)
alongside spindle cells.
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Figure 2: 88-year-old male with IgG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A contrast-enhanced CT scan of the head and neck
in the venous phase demonstrates a centrally calcified or ossified 5.4 cm x 5.0 cm x 4.6 cm mass within the left maxillary sinus
eroding into the ipsilateral infratemporal fossa. D-F. A concurrent fused PET-CT demonstrates mild FDG activity (max SUV
2.4). G-1. Three months later, and 7 weeks into steroid treatment, a follow-up contrast-enhanced CT scan of the face in the
venous phase demonstrates decreased size of the mass measuring 3.5 cm x 3.4 cm x 3.3 cm.

TECHNIQUE: A-C. 64-slice CT, 100-180 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, standard
algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period, multi-bed 3D acquisition, low mA
CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and sagittal 5.47 mm slice thickness. G-I.
64-slice CT, 150-500 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, standard algorithm, axial 2.5 mm,
coronal 5 mm, and sagittal 5 mm slice thickness.
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Figure 3: 88-year-old male with IgG4-related disease. FINDINGS: Images are axial, coronal, and sagittal from left to right. A-
C. A contrast-enhanced CT scan of the head and neck in the venous phase demonstrates bilateral symmetrically enlarged and
homogeneous lacrimal glands (arrows). D-F. A concurrent fused PET-CT demonstrates no FDG avidity (arrows). G-1. Three
months later, and 7 weeks into steroid treatment, a follow-up contrast-enhanced CT scan of the face in the venous phase
demonstrates normalization (arrows). TECHNIQUE: A-C. 64-slice CT, 100-180 mA, 120 kVp, 100 mL Omnipaque 350 IV
contrast at 2.5 mL/sec, standard algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period,
multi-bed 3D acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and
sagittal 5.47 mm slice thickness. G-I. 64-slice CT, 150-500 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec,
standard algorithm, axial 2.5 mm, coronal 5 mm, and sagittal 5 mm slice thickness.

Figure 4: 88-year-old male with IgG4-related disease. FINDINGS: Images are axial, coronal, and sagittal from left to right. A-
C. A contrast-enhanced CT scan of the head and neck in the venous phase demonstrates bilateral symmetrically enlarged and
homogeneous infraorbital nerves (arrows). D-F. A concurrent fused PET-CT demonstrates no FDG avidity (arrows). G-I.
Three months later, and 7 weeks into steroid treatment, a follow-up contrast-enhanced CT scan of the face in the venous phase
demonstrates normalization (arrows). TECHNIQUE: A-C. 64-slice CT, 100-180 mA, 120 kVp, 100 mL Omnipaque 350 IV
contrast at 2.5 mL/sec, standard algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period,
multi-bed 3D acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and
sagittal 5.47 mm slice thickness. G-1. 64-slice CT, 150-500 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec,
standard algorithm, axial 2.5 mm, coronal 5 mm, and sagittal 5 mm slice thickness.
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Figure 5: 88-year-old male with IgG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A non-ECG-gated contrast-enhanced CT scan of the
chest in the late arterial phase demonstrates rind-like periarterial soft tissue thickening (max 1.2 cm wall-to-wall, max 0.5 cm
single wall) along the proximal left anterior descending coronary artery (arrows). D-F. A concurrent fused PET-CT shows no
appreciable FDG activity (arrows). G-1. Three months later, and 7 weeks into steroid treatment, a follow-up non-ECG-gated
contrast-enhanced CT scan of the chest in the late arterial phase demonstrates a reduction in wall thickness (max 0.5 cm wall-
to-wall, max 0.2 cm single wall) (arrows).

TECHNIQUE: A-C. 64-slice CT, 300-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan
time, standard algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period, multi-bed 3D
acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and sagittal 5.47 mm
slice thickness. G-1. 64-slice CT, 200-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan time,
standard algorithm, axial 2.5 mm, coronal 2 mm, and sagittal 2 mm slice thickness.
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Figure 6: 88-year-old male with I[gG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A non-ECG-gated contrast-enhanced CT scan of the
chest in the late arterial phase demonstrates rind-like periarterial soft tissue thickening (max 1.0 cm wall-to-wall, max 0.4 cm
single wall) along the proximal left circumflex coronary artery (arrows). D-F. A concurrent fused PET-CT shows no
appreciable FDG activity (arrows). G-I. Three months later, and 7 weeks into steroid treatment, a follow-up non-ECG-gated
contrast-enhanced CT scan of the chest in the late arterial phase demonstrates a slight reduction in wall thickness (max 0.8 cm
wall-to-wall, max 0.4 cm single wall) (arrows).

TECHNIQUE: A-C. 64-slice CT, 300-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan
time, standard algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period, multi-bed 3D
acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and sagittal 5.47 mm
slice thickness. G-1. 64-slice CT, 200-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan time,
standard algorithm, axial 2.5 mm, coronal 2 mm, and sagittal 2 mm slice thickness.
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Figure 7: 88-year-old male with IgG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A non-ECG-gated contrast-enhanced CT scan of the
chest in the late arterial phase demonstrates nodular and rind-like periarterial soft tissue thickening (max 1.3 cm wall-to-wall,
max 0.5 cm single wall) along the proximal right coronary artery (arrows). D-F. A concurrent fused PET-CT shows no
appreciable FDG activity (arrows). G-1. Three months later, and 7 weeks into steroid treatment, a follow-up non-ECG-gated
contrast-enhanced CT scan of the chest in the late arterial phase demonstrate a slight reduction in wall thickness (max 0.8 cm
wall-to-wall, max 0.3 cm single wall) (arrows).

TECHNIQUE: A-C. 64-slice CT, 300-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan
time, standard algorithm, 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour uptake period, multi-bed 3D
acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal 5.47 mm, and sagittal 5.47 mm
slice thickness. G-1. 64-slice CT, 200-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, 2.6 sec scan time,
standard algorithm, axial 2.5 mm, coronal 2 mm, and sagittal 2 mm slice thickness.
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Figure 8: 88-year-old male with IgG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A contrast-enhanced CT scan of the chest in the late
arterial phase demonstrates a 1.0 cm x 1.0 cm x 1.7 cm irregular nodular lung opacity in the left lower lobe. D-F. A concurrent
fused PET-CT shows mild FDG avidity with a max SUV of 1.7. G-I. Three months later, and 7 weeks into steroid treatment, a
follow-up contrast-enhanced CT scan of the chest in the late arterial phase demonstrates a slight decrease in size measuring 0.7
cmx 0.9 cmx 1.7 cm.

TECHNIQUE: A-C. 64-slice CT, 300-600 mA, 100 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, bone algorithm
(axial) at 1.25 mm slice thickness, standard algorithm (coronal, sagittal) at 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi
F18-FDG, 1 hour uptake period, multi-bed 3D acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27
mm, coronal 5.47 mm, and sagittal 5.47 mm slice thickness. G-1. 64-slice CT, 200-600 mA, 100 kVp, 100 mL Omnipaque 350
IV contrast at 2.5 mL/sec, bone plus algorithm (axial) at 1.25 mm slice thickness, standard algorithm (coronal, sagittal) at 2
mm slice thickness.
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Figure 9: 88-year-old male with [gG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A contrast-enhanced CT scan of the pelvis in the
portal venous phase demonstrates a 1.6 cm x 1.0 cm x 1.4 cm right perirectal lymph node (arrows). D-F. A concurrent fused
PET-CT shows mild FDG avidity (max SUV 2.1). G-I. Three months later, and 7 weeks into steroid treatment, a follow-up
contrast-enhanced CT scan of the pelvis in the portal venous phase demonstrates a slight decrease in size measuring 0.9 cm x
0.8 cm x 0.4 cm (arrows).

TECHNIQUE: A-C. 64-slice CT, 200-230 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, standard
algorithm, axial 3.75 mm, coronal 2.5 mm, and sagittal 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour
uptake period, multi-bed 3D acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal
5.47 mm, and sagittal 5.47 mm slice thickness. G-I. 64-slice CT, 210-250 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast
at 2.5 mL/sec, standard algorithm, axial 3.75 mm, coronal 3 mm, and sagittal 3 mm slice thickness.
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Figure 10: 88-year-old male with IgG4-related disease.

FINDINGS: Images are axial, coronal, and sagittal from left to right. A-C. A contrast-enhanced CT scan of the abdomen in the
portal venous phase demonstrates an infrarenal aortic aneurysm (4.0 cm x 4.4 cm in largest trans-axial dimensions) with
significant soft plaque. D-F. A concurrent fused PET-CT shows no appreciable FDG activity. G-I. Three months later, and 7
weeks into steroid treatment, a follow-up contrast-enhanced CT scan of the abdomen in the portal venous phase demonstrates
stability of the aneurysm apart from increased non-calcified plaque.

TECHNIQUE: A-C. 64-slice CT, 200-230 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast at 2.5 mL/sec, standard
algorithm, axial 3.75 mm, coronal 2.5 mm, and sagittal 2.5 mm slice thickness. D-F. PET-CT, 18.6 mCi F18-FDG, 1 hour
uptake period, multi-bed 3D acquisition, low mA CT attenuation correction (mA 30-65, kVp 140), axial 3.27 mm, coronal
5.47 mm, and sagittal 5.47 mm slice thickness. G-I. 64-slice CT, 210-250 mA, 120 kVp, 100 mL Omnipaque 350 IV contrast
at 2.5 mL/sec, standard algorithm, axial 3.75 mm, coronal 3 mm, and sagittal 3 mm slice thickness.
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A

Figure 11 (left): 88-year-old male with IgG4-related disease.
FINDINGS: Left lacrimal gland biopsy. A. Plasma cells
(arrows) intermixed with other lymphocytes (H&E stain,
magnification 600x). B. Lymphoid germinal centers (circle) on
H&E stain at 20x. C. IgG4 immunostain (brown) using
antibodies labeled with peroxidase (600x).

Etiology

The etiology of 1gG4-RD is poorly understood. 1gG4 production appears to depend on T-helper 2 cell
cytokines, which are involved in allergy and IgE production. An allergic reaction of the vasa vasorum may
explain the presentation of periarteritis in IgG4-RD, with chronic inflammation contributing to remodeling
and leading to aneurysms, pseudoaneurysms, and stenoses.

Incidence and
Prevalence

Unknown but very rare.

Gender
Predilection

Unknown. Based on 10 case reports, favors males 9:1.

Age Predilection

Unknown. Based on 10 case reports, mean age of 71.2 years.

Risk Factors

May be associated with allergic disorders (bronchial asthma, sinusitis, allergic rhinitis).

Treatment Systemic steroid therapy is the mainstay of treatment. Immunosuppressants may be considered for
refractory cases. In the treatment of coronary periarteritis with evidence of aneurysm or stenosis, surgical
resection and bypass is favored over steroid therapy. Anticoagulants may be necessary with stenotic
lesions.

Prognosis Based on 10 case reports, coronary periarteritis successfully treated with steroids and/or surgical resection

and bypass did not recur on short-term follow-up. The natural history and long-term follow-up of coronary
periarteritis is not well studied.

Imaging Findings

On CT, appears as nodular or rind-like coronary arterial wall thickening. Stenosis, luminal ectasia, and

aneurysm formation may be associated. Metabolic activity on PET imaging is variable.

Table 1: Summary table for immunoglobulin G4-related coronary periarteritis.
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Differential | Clinical Presentation CT Findings PET Findings
19G4- Ranges from asymptomatic to symptoms of Nodular or rind-like coronary arterial wall | Variable FDG
Related coronary ischemia or myocardial infarction. thickening. Stenosis, luminal ectasia, and uptake.
Coronary aneurysm formation may be associated.

Periarteritis

Kawasaki Recent history of fever, conjunctival injection, | Coronary aneurysms, usually with Unknown.

Disease mucositis, cervical lymphadenopathy, rash, and | calcifications and without pseudotumor
peripheral extremity edema or desquamation. formation. May stenose.

Polyarteritis | Depends on organ involvement. Most common | Coronary involvement may include Unknown.

Nodosa cardiac presentation is heart failure. stenosis, dilation, and dissection without

pseudotumor formation.
Takayasu History of fever, fatigue, upper body pains, Aortic and large vessel stenosis, dilation, Unknown.
Avrteritis upper extremity pain and neuropathy. and wall thickening. Coronary involvement

rare but may include stenosis and

aneurysms with possible calcifications.

Churg- History of allergic rhinitis, nasal polyposis, and | Coronary involvement rare but may Unknown.

Strauss bronchial asthma. Findings of myocarditis, include stenosis or giant aneurysms.

Syndrome heart failure, myocardial infarction,
pericarditis, and pericardial effusion.

Lymphoma | “B symptoms” of fever, weight loss, night Enlarged or matted lymph nodes. May Expected FDG
sweats, and generalized pruritis. Cardiac surround or encase coronary arteries. uptake.
presentation includes pericardial effusion, heart
failure, and AV block.

Castleman’s | Associated with HIV and HHV-8. May present | Largely indistinguishable from lymphoma. | Unknown.

Disease with symptoms related to a mass in unicentric Case report of a coronary pseudotumor
disease and “B symptoms” in multicentric with calcifications.
disease.

Rosai- Bilateral painless cervical lymphadenopathy. Homogeneous soft tissue densities and Unknown.

Dorfman local lymphadenopathy. Masses may

Disease surround vessels, including coronaries, and

are usually without significant
calcifications.

Table 2: Differential table of 1gG4-related coronary periarteritis.

ABBREVIATIONS

AV = atrioventricular

CT = computed tomography

CTA = CT angiography

ECG = electrocardiogram

FDG = 18F-2-fluoro-2-deoxyglucose
HHV-8 = human herpesvirus-8

HIV = human immunodeficiency virus
IgE = immunoglobulin E

IgG = immunoglobulin G

1gG4 = immunoglobulin G4

1gG4-RD = immunoglobulin G4-related disease
IVUS = intravascular ultrasound

MRI = magnetic resonance imaging
OCT = optical coherence tomography
PAN = polyarteritis nodosa

PET = positron emission tomography
SUV = standard uptake value
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