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Background IgG4-related disease (IgG4-RD) is a fibro-inflammatory condition classically causing retroperitoneal fibrosis, aortitis, thy-
roiditis, or pancreatitis. Diagnosis includes the presence of lymphoplasmacytic infiltrate (with >40% ratio IgG4þ:IgG
plasma cells) and fibrosis. Cardiac involvement may include aortic, pericardial, or coronary disease. Coronary manifesta-
tions encompass obstructive intra-luminal lesions, external encasing pseudo-tumour on imaging, or lymphoplasmacytic
arteritis.

...........................................................................................................................................................................................................................
Case summary Case 1: A fit and healthy 50-year-old man was found deceased. His only known medical condition was treated

Hashimoto’s thyroiditis. Post-mortem examination demonstrated an isolated severe stenosis of the left anterior descend-
ing (LAD) coronary artery without histopathological evidence of acute myocardial infarction. Coronary plaque histopath-
ology showed florid IgG4-positive plasma cell infiltrate throughout all layers of the artery with dense fibrous tissue con-
nective tissue stroma, all features consistent with coronary artery IgG4-RD. Case 2: A 48-year-old man collapsed at work.
Computed tomography scan 1 week prior reported an ill-defined para-aortic retroperitoneal soft tissue density. No car-
diac symptoms were reported in life. Post-mortem examination showed coronary arteritis and peri-arteritis with scleros-
ing peri-aortitis in the LAD. There was myocardial fibrosis of the anterior left ventricle and focal myocarditis of the right
ventricle.

...........................................................................................................................................................................................................................
Discussion IgG4-related disease presenting as sudden cardiac death without any preceding symptoms is very rare (six prior cases

identified on literature review). Reported targeted successful interventions for intracoronary IgG4-RD diagnosed in life
have included steroid therapy and B cell depleting therapy (i.e. rituximab). If cardiac symptoms are present in a patient
with known IgG4-RD, cardiac investigations should be promptly arranged.
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Primary Specialties involved other
than cardiology

Rheumatology, Forensic Pathology

Introduction

IgG4-related disease (IgG4-RD) is an autoimmune fibro-
inflammatory condition that was first defined as a distinct condition in
2001. It most commonly presents with submandibular gland, lymph
node or orbital involvement.1 Recognized cardiac manifestations in-
clude aortitis or pericardial manifestations. Coronary involvement
has only been infrequently reported.2

This case series describes two patients referred to the Victorian
Institute of Forensic Medicine (VIFM) in Victoria, Australia after sud-
den death, who were found on post-mortem examination to have
IgG4-RD coronary disease.

Timeline

Case summary

Patient 1
A 50-year-old Caucasian man experienced a sudden cardiac arrest
while chopping wood. He was found pulseless by bystanders and
declared deceased by paramedics. His only known medical history
was that of treated Hashimoto’s thyroiditis. Interview of his next
of kin and treating general practitioner endorsed that he never
reported cardiac symptoms in life and had never undergone car-
diac investigations. Due to the unexplained nature of his sudden
death, the patient was referred to the coroner for further
investigations.

Post-mortem examination demonstrated a severe lesion in the
proximal left anterior descending (LAD) coronary artery with 90%
luminal narrowing (Figure 1). The macroscopic examination did not
reveal recent or remote infarct in the corresponding myocardium.
The aorta and left main coronary artery appeared macroscopically
normal.

On histopathological analysis of the LAD lesion, there was an ex-
tensive infiltrate of plasma cells extending from the tunica adventitia
to the media. These plasma cells showed kappa and lambda immu-
noreactivity, with a large number of IgG4þ and IgGþ cells. There
was a dense fibrous connective tissue stroma which in areas was
storiform with occasional eosinophils at the periphery of the vessels.
Focal obliterative phlebitis was also seen.

With regards to extra-cardiac autopsy findings, Hashimoto’s thy-
roiditis was confirmed with dense lymphoid follicle formation and
associated fibrosis. His lungs also showed minor interstitial inflamma-
tion. There was no overt disease identified of the aorta, pancreas, or
any retroperitoneal fibrosis to implicate these organs as being simul-
taneously affected by IgG4-RD.

Learning points
• IgG4-related disease (IgG4-RD) is a rare and unusual cause of non-atherosclerotic coronary artery disease that may manifest as sudden

cardiac arrest.
• An index of suspicion for IgG4-RD affecting coronary arteries should be maintained for select patients with IgG4-RD reporting cardiac

symptoms, or coronary disease and unexplained systemic signs.
• Multidisciplinary physician investigation is strongly encouraged in order to diagnose IgG4-RD given the complexity of diagnosis.

.................................................................................................
Patient 1 Patient 2

Presentation 50- year-old Caucasian

man

48-year-old Caucasian

man

Pre-mortem No known cardiac medic-

al history or symptoms

Under investigation for

lethargy and weight loss

Computed tomography

scan 1 week before car-

diac arrest showed

splenomegaly and para-

aortic soft tissue

density.

At time of

cardiac arrest

Cardiac arrest while

chopping wood

Cardiac arrest while at

work

Post-mortem

examination

90% proximal left

anterior descending

(LAD) coronary lesion

identified

Multi-vessel coronary

per-arteritis and scler-

osing peri-aortitis

Additional post-

mortem

investigations

Histopathology of LAD

lesion demonstrated

extensive infiltrate of

Histopathology of coron-

ary arteries demon-

strated transmural

Continued

.................................................................................................

Continued

Patient 1 Patient 2

plasma cells with large

number of IgG4þ and

IgGþ cells. Dense fi-

brous connective tissue

stroma which was

storiform in areas

inflammation, with

large number of

IgG4þ cells

2 E.D. Paratz et al.
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..The cause of death was determined to be florid IgG4-RD primarily
affecting the LAD coronary artery, causing severe stenosis.

Patient 2
A 48-year-old Caucasian man collapsed at work and was unable to
be resuscitated. The patient was being investigated for lethargy and
weight loss at the time of his death with a computed tomography
scan performed 1 week prior to death reporting splenomegaly and
an ill-defined para-aortic soft tissue density within the retroperito-
neum. A desquamating dermatitis of the hands was noted in the days
prior to death. A strong family history of autoimmune conditions was
present. No cardiac symptoms had been reported during any pre-
mortem evaluations.

Post-mortem examination showed multi-vessel coronary artery
peri-arteritis and features suggestive of IgG4-RD. Sclerosing peri-
aortitis was also identified in the common iliac artery and abdominal
aorta. There was myocardial fibrosis of the left ventricle and focal
myocarditis in the right ventricle.

Histopathology of the main coronary arteries demonstrated trans-
mural inflammation, with an infiltrate of plasma cells and lymphocytes
and a large number of IgG4þ cells. There was fibrous tissue infiltra-
tion of the adventitia, some of which was storiform and occasional
eosinophils at the periphery of vessels. Non-obstructive atheroscler-
otic plaques were also identified.

Extra-cardiac findings at autopsy included steatohepatitis, spleno-
megaly (with normal histology), and diverticular disease.

The cause of death was determined to be ischaemic heart disease
as a consequence of coronary arteritis and peri-arteritis with IgG4þ
cells.

Discussion

These two cases are unusual in that they describe non-
atherosclerotic mechanisms of fatal coronary artery obstruction,

with coronary stenosis caused by direct infiltration of IgG4þ plasma
cells. The post-mortem nature of these cases provides a rare oppor-
tunity for detailed histological coronary artery analysis, directly impli-
cating IgG4þ infiltration as the culprit pathology.

Although the interaction of coronary artery disease and connect-
ive tissue disease has been well-described, these cases present a
novel form of interaction. Typically, atherosclerotic coronary artery
disease is accelerated in diseases such as systemic lupus erythemato-
sus and rheumatoid arthritis due to systemic inflammation. In those
conditions, the hyper-inflammatory state acts as a promoter of typical
atherosclerosis. However, in the IgG4-RD cases described, the accu-
mulation of pathological non-atherosclerotic stenosis occurred due
to direct disease infiltration, with potential implications for clinical
management.

How common is cardiac and particularly
coronary involvement in IgG4-related
disease?
IgG4-related disease is a rare autoimmune disease defined by a char-
acteristic clinical presentation and the presence of fibro-inflammatory
lesions, with dense lymphocytic infiltrate and storiform fibrosis and
an elevated ratio of IgG4þ to IgG4 cells1 (Figure 2). Unlike most auto-
immune conditions, it affects males more commonly, with a reported
preponderance of up to 15:12: the reasons for this marked gender
disparity are unclear.

The most common reported forms of cardiac involvement in
IgG4-RD are aortitis or pericardial involvement (up to 50% of cases
of inflammatory aortitis are believed to be due to IgG4-RD).3

Coronary artery involvement has only been identified very rarely in
case reports and may include obstructive intracoronary lesions, ex-
ternal encasing pseudo-tumour, or aneurysm formation.4 It is pos-
sible that coronary artery involvement from IgG4-RD remains an
under-reported disease manifestation due to it being falsely

Figure. 1 IgG-4-related disease and coronary artery involvement.

Intracoronary IgG4-related disease as an unusual cause of sudden cardiac arrest 3
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attributed to atherosclerotic coronary artery disease clinically, which
is very common in middle-aged and older males.

Patient identification
In both cases, our patients lacked pre-mortem cardiac symptoms.
This underscores the challenging nature of identifying patients at risk
for sudden cardiac arrest. A review of the literature reveals that most
patients with sudden cardiac arrest as a complication of IgG4-RD
coronary disease had no prior cardiac symptoms (Table 1). Sudden
cardiac death occurred exclusively in males, with a wide age range of
38–91 years.

In rheumatological guidelines, screening for coronary artery in-
volvement does not form part of guidelines for the evaluation of
IgG4-RD.1 Identification of coronary disease will therefore occur
only incidentally, or due to investigation of cardiac symptoms in the
minority who experience these. A complementary population are
those with known coronary disease who have unexplained systemic
symptoms and signs such as concomitant aortitis and will be ultimate-
ly diagnosed with IgG4-RD (Figure 3). If IgG4-RD is considered as a
causation of a patient’s coronary disease, multidisciplinary involve-
ment is highly recommended to ensure that strict diagnostic criteria

are met, and that possible disease mimics are considered and
excluded.

Diagnosis of coronary involvement in
IgG4-related disease
Diagnosis in the post-mortem setting is possible with examination of
the coronary arteries. In living patients, differentiation between typ-
ical atherosclerotic vs. IgG4þ stenosis is more challenging.

Initial diagnosis of obstructive coronary disease can be achieved by
conventional means such as coronary computed tomographic angi-
ography or invasive coronary angiography. To define the lesions as
being specifically IgG4-related is, however, more problematic.
Current assessments of the role of magnetic resonance imaging or
positron emission tomography (PET scan) to identify vascular in-
volvement in IgG4-RD have been largely limited to medium- and
large-vessel involvement.5 Coronary lesions with large pseudo-
tumour formation, ectasia or circumferential mural enhancement are
more likely to be recognized as being driven by vasculitis6 but, other-
wise, an assessment of coronary disease as being a ‘possible’ or ‘prob-
able’ complication of IgG4-RD may be based on clinical context and
response to conventional revascularization strategies.

Figure 2 (A) Cross-sections of the proximal left anterior descending coronary artery demonstrate infiltration by firm, pale tissue atypical for athero-
sclerotic plaque. (B) There is near-complete luminal occlusion. (C) Haematoxylin and eosin staining identifies a florid and extensive infiltrate of plasma cells
that extend from the tunica adventitia to the media. (D) IgG4 immunostaining demonstrates that a high proportion of these cells are IgG4þ.

4 E.D. Paratz et al.
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..Management of IgG4-related disease
It is possible that failure to recognize IgG4-RD coronary disease may
lead to attempted coronary revascularization, either by percutaneous
coronary intervention or coronary artery bypass surgery.2,7 It is un-
clear whether these thickened fibrosed vessels would respond pre-
dictably to percutaneous intervention. Concerns exist for increased
risk of anastomotic failure or tissue dehiscence in the setting of by-
pass surgery or in-stent restenosis if underlying inflammatory disease
is uncontrolled.

For patients with identified coronary IgG4-RD, systemic immuno-
therapies such as steroid therapy and B cell depleting therapy may
successfully treat coronary lesions.7 This offers a potential new para-
digm for management of severe coronary disease in patients with

recognized IgG4-RD. Whether such treatment reduces the incidence
of sudden cardiac death is unknown, particularly if the primary trigger
is a ventricular arrhythmia due to myocardial fibrosis.

Conclusion

IgG4-related disease is an unusual cause of coronary artery stenosis
and may manifest as sudden cardiac death. In life, clinical suspicion for
autoimmune inflammatory diseases such as IgG4-RD as the cause of
coronary disease is likely limited to patients with a pre-existing IgG4-
RD diagnosis. However, clinicians should be aware of the potential of
this disease to cause coronary occlusion.

....................................................................................................................................................................................................................

Table 1 Literature review of coronary IgG4-related disease associated with sudden cardiac arrest

Author, year Case description Coronary findings at autopsy Other organs

affected

IgG4-RD diagnosed

pre-mortem?

Symptoms in

life

Gutierrez et al.,

20138

54-year-old male with

sudden cardiac arrest

after syncopal event

at home

Aneurysms and semi-occlusive

thrombosis of proximal LAD and

RCA. No significant coronary ath-

erosclerosis, and high number of

IgG4 positive cells (94 cells/HPF)

No No Nil detailed

Patel et al., 20143 53-year-old male with

sudden cardiac arrest

Proximal coronary arteries displayed

conspicuously thick walls and

encased by pink-tan, fleshy tissue.

Sub-acute myocardial infarction of

the anterolateral left ventricular

wall.

Pancreatic and renal

involvement,

lymphadenopathy

No Complained of

chest pain

prior to asys-

tolic cardiac

arrest

NB coexistent severe atherosclerot-

ic triple-vessel coronary disease

and coronary thrombosis identi-

fied at autopsy.

Inokuchi et al.,

20144

38-year-old male with

sudden cardiac death

(unwitnessed)

Severe stenosis and occlusion due to

atherosclerosis and thrombus in

mid-distal RCA. The entire vascu-

lar wall of the RCA was thickened,

particularly at these lesion sites.

No No Nil

Treacy et al.,

20159

3 males, age range 55–

91 years old with

sudden cardiac death

Firm, white and whorled masses sur-

rounding atheromatous left and

right coronary arteries. Positive

staining with IgG4 was identified in

two of three cases, with a mean

count of >50 IgG4 positive cells

per HPF and IgG4: IgG ratio >50%

Not detailed Not detailed Not detailed

Bukiri et al.,

202010

55-year-old male with

sudden cardiac death

LM and LAD near-occluded with

lymphocytes and plasma cells: diag-

nosis of obliterative/occlusive cor-

onary vasculitis with storiform

fibrosis. Staining for IgG4-express-

ing plasma cells not performed.

Polychondritis Diagnosed with relaps-

ing polychondritis

aged 34 years old—

on immunosuppres-

sive therapy

Auricular

chondritis

Nasal deformity

Polychondritis

HPF, high-power field; IgG4-RD, IgG4-related disease; LAD, left anterior descending coronary artery; LM, left main coronary artery; RCA, right coronary artery.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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for the patient’s cases to be published.
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