@ E S C European Heart Journal - Case Reports (2022) 6, 1-5 CASE REPORT

European Society https://doi.org/10.1093/ehjcr/ytac152 iqac i i
of Cardiology p g jer/yt Cardiac imaging

Magnetic resonance imaging-based diagnosis of
aortitis preceding development of a thoracic
aneurysm in a patient with giant cell arteritis: a
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Background Inflammatory manifestation in the aortic arch can be a complication of giant cell arteritis (GCA), potentially requiring surgical
therapy in the case of aneurysmatic dilatation.

Case summary  We report the case of a 73-year-old female patient with GCA in whom a typical appearance of arteritis was visualized on mag-
netic resonance imaging of the superficial temporal arteries. Additionally, ectasia (4.7 cm) of the ascending aorta with a mural rim
of increased contrast media uptake was detected at the time of the initial diagnosis, which is an indicator of aortitis. While the
diameter had only minimally increased in a computed tomography angiography (CTA) examination after 8 months, a subse-
quent CTA revealed an increased diameter of 5.8 cm and maximum at the level of the ascending aorta another 22 months later,
indicating urgent surgery to replace the ascending aorta.

Discussion Magnetic resonance imaging can detect silent, generalized manifestations of GCA such as severe aortitis, which may possibly lead
to aneurysmatic dilatation, urging closer follow-up imaging. Detection of the ongoing process and subsequent follow-up imaging
protects patients by avoiding rupture.

ESC Curriculum 2.3 Cardiac magnetic resonance ® 7.5 Cardiac surgery ® 9.1 Aortic disease

Learning points

e Despite the absence of clinical and serological signs of ongoing inflammation, an asymptomatic, life-threatening thoracic aortic aneurysm
with persistent active vasculitis can develop in patients with giant cell arteritis (GCA).

e Findings of aortitis in patients with GCA should indicate long-term follow-up imaging to prevent the occult formation of an aortic
aneurysm.
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Introduction

Giant cell arteritis (GCA) represents a primary large-vessel vasculitis
occurring in elderly patients, predominantly in women. Rapid treat-
ment with anti-inflammatory medication is considered the highest
priority to prevent acute cranial complications such as ischaemic
ophthalmic and cerebral events." Extracranial manifestations in the
aorta and the major aortic branches have been described in 30—
80% of patients with GCA and can occur without specific symptoms
or core dclinical manifestations.? Data regarding increased risk of aor-
tic aneurysm in patients with giant GCA range from a two-fold in-
crease to being 17 times more likely (in the thoracic aorta) than in
the normal population.®*

In addition to the clinical symptoms and inflammatory laboratory
parameters, cranial GCA can be assessed by biopsy and imaging using
ultrasound or magnetic resonance imaging (MRI). For extracranial
large-vessel involvement, various imaging methods such as MRI, com-
puted tomography (CT), or 18F-fluorodeoxyglucose (18F-FDG)
positron emission tomography (PET)/CT are recommended.’
Studies using FDG-PET/CT revealed that patients with GCA with
aortitis suffer from an increased risk of subsequent aneurysmatic dila-
tation.®” There are only limited data about the potential value of MRI
in providing prognostic information about the risk of an aortic aneur-
ysm and other aortic events.®

This case report illuminates the value of an MRI-based diagnosis of
active thoracic aortitis for the awareness of the potential future de-
velopment of a life-threatening aneurysm.

Timeline

June 2017 Initial diagnosis of GCA based on clinical and
serological findings, supported by cranial MRI.
Additional MRI finding of thoracic aortitis
associated with mild ectasia (ascending aorta:
4.7 cm)

February 2018  Follow-up computed tomography: no relevant

change: diameter of the ascending aorta: 4.8 cm

December Subsequent follow-up computed tomography:
2019 diameter of the ascending aorta: 5.8 cm. Patient is
asymptomatic
January 2020  Replacement of the ascending aorta with an aortic

graft with two bypass grafts towards the
posterolateral myocardial wall

Case presentation

A female patient (73 years) presented with general signs of inflamma-
tion [C-reactive protein (CRP): 115 mg/L] and new onset of head-
aches. There were no thoracic symptoms. The MRI confirmed the
clinical diagnosis of cranial GCA with typically increased contrast
media uptake in the wall of the superficial temporal arteries

Figure 1 Cranial magnetic resonance imaging (high-resolution
black-blood T1-weighted spin-echo sequence, fat-suppressed,
contrast-enhanced) in 2017: increased signal at the frontal branches
(arrows) and at the parietal branches (arrowheads) of the superfi-
cial temporal arteries as a sign of active giant cell arteritis.

(Figure 1). Additionally, acquired images of the thoracic aorta per-
formed as a routine protocol in our clinic revealed ectasia of the as-
cending aorta (4.7cm) with circumferential wall thickening
accompanied by increased contrast media uptake, indicating aortitis
(Figure 2). Under immunosuppressive therapy (prednisolone started
with 100 mg daily with a subsequent long-term reduction to 0.5 mg
daily), clinical symptoms and signs of inflammation subsided. Due to
concerns about aortic ectasia with signs of active vasculitis in the
initial MRI, annual follow-up was recommended. After 1 year, CT
demonstrated a nearly stable aortic diameter of 4.8 cm (Figure 3A).
There were no noticeable signs of inflammation in the CT, corre-
sponding to clinical and serological regression (CRP: 2 mg/L).
Surprisingly, subsequent CT follow-up indicated substantial progres-
sion with an increased aneurysmatic diameter up to 5.8 cm after 1.5
years (Figure 3B). There were still no significant serological signs of
recurrent inflammation (CRP: 7 mg/L). Cardiac catheter examination
as a routine procedure before replacing the ascending aorta indi-
cated severe stenoses of the right coronary artery and in the left an-
terior descending artery. The patient was scheduled for aortic and
bypass surgery. Although serological parameters were negative, hist-
ology of the ascending aorta revealed a fragmented Tunica media
characterized by the presence of immune cell infiltrates, including
macrophages and granulomas as a sign of active aortitis (Figure 4).
According to the control MRI after 6 months, the patient’s post-
operative condition was normal and she did not present with any
clinically remarkable signs of disease.
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Figure 2 Thoracic magnetic resonance imaging in 2017: proton-weighted dark-blood sequence (A) and contrast-enhanced, T1-weighted, fat-
suppressed volumetric interpolated breath-hold examination sequence (B). There is ectasia of the ascending aorta with a diameter of 4.7 cm
(A), accompanied by a circumferential, moderately increased contrast media uptake in the thickened vessel wall (arrows), indicating aortitis.

A

48mm
L ]

v
0

\

Figure 3 Contrast-enhanced computed tomography of the thoracic aorta: progressive diameter of the ascending aorta with transition from
4.8 cm (A, ectasia in 2018) to an aneurysm of 5.8 cm (B, 2019). In contrast to the more sensitive magnetic resonance imaging technique, no inflam-
mation of the vessel wall can be determined on computed tomography at different time points.

Discussion

We report a case of granulomatous necrotizing aortitis with active
immune cell infiltrations in an aneurysm of the ascending aorta.
After an initial, uncomplicated course of GCA with signs of inflamma-
tion at the superficial temporal artery and the thoracic aorta, vascu-
litis was clinically in remission, and the diameter of the aorta was
nearly stable during the first year (Figure 3A). Surprisingly, another
CT in the following year demonstrated a marked increase in the as-
cending aorta diameter (Figure 3B), and the post-operative histologic-
al evaluation revealed active granulomatous vasculitis (Figure 4). In
contrast, serological parameters and clinical findings were
unremarkable.

The development of an aortic aneurysm several months or years
after the primary diagnosis is known in particular from FDG-PET
studies, in which progressive aortic dilatation was predominantly
found in patients with initially active aortitis.>” Pathophysiologically,
initial fragmentation of elastic fibres in the aortic wall as found in
our patient (Figure 4) can be expected. The incidence of aortic struc-
tural damage (aneurysm or dilatation) was found to be maximal

within the first 5 years after diagnosis, developing continually over
time and affecting up to 33.3% of individuals after long-term follow-
up in a study of Garcia-Martinez et al.®

Our case report points out that MRI findings of active aortitis in
patients with GCA may also be found several years before clinically
relevant aortic dilatation develops. Although patients with clinically
symptomatic aortitis have been described to be at risk for a compli-
cated disease course,” our case demonstrates that the possible de-
velopment of an aortic aneurysm should not be ignored in
asymptomatic patients without serological signs of inflammation.
Even though systematic follow-up imaging is performed emergency
aortic surgery or interventional therapy might occur which is asso-
ciated with a limited outcome compared to a planned procedure.®
However, it still remains unclear how follow-up should be per-
formed. While monitoring is based on symptoms, clinical findings,
and ESR/CRP levels, which is emphasized in the 2018 update of
the EULAR recommendations for the management of large-vessel
vasculitis, routine imaging to assess activity is not recommended in
cases of clinical and biochemical remission but is suggested for long-
term monitoring of dilatations and aneurysms. The best imaging
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Figure 4 Histological assessment of the aortic resection specimen confirmed the presence of several granulomas (A and B) in the media of the
aorta, leading to fragmentation of elastic fibres (C). Immunostaining confirmed the presence of CD68-positive histiocytes lining the granulomas.
Haematoxylin and eosin (A and B), Elastic van Gieson staining (C), and anti-CD68 immunostaining. Original magnifications: 50-fold (A), 100-fold

(B), and 200-fold (C and D).

method (MRI, CT, or FDG-PET/CT) should be chosen on an individ-
ual basis.>"" Both FDG-PET/CT and MRl are valuable tools in the
diagnosis of large-vessel vasculitis. Recently, it was reported that
MRI better delineates disease extent and that PET is better suited
to assess inflammatory vascular activity.'? Nevertheless, MRI and
PET were found to be unreliable for assessing large-vessel inflamma-
tion in patients with aortic arch syndrome in the course of GCA in
the presence of pre-existing immunosuppressive —therapy.'?
Persistent mural inflammation or vascular re-modelling processes
are presumed to cause these limitations.” As our patient had also re-
ceived immunosuppressive medication, we refrained from follow-up
imaging by means of MRI or FDG-PET/CT. Instead, we applied CT,
which also has limitations in assessing disease activity, but is more
cost-effective than MRI and can reliably evaluate aortic diameter
and vessel wall thickening.>"* Radiation exposure must be taken

into account in CT and FDG-PET/CT, but this was not the most im-
portant concern in our 73-year-old patient. For exclusion of ongoing
dilatation, ultrasound would represent a reasonable alternative in the
abdominal aorta.” Apart from initially identifying patients with large-
vessel vasculitis, it is also still under discussion as to whether imaging
of the aorta should be generally performed in patients with GCA or if
screening should focus on sub-groups such as patients with extracra-
nial symptoms or those with a severe inflammatory response asso-
ciated with hypertension at the time of diagnosis of GCA."

Conclusion

This case report demonstrates that a large thoracic aortic aneurysm
with evidence of active vasculitis on biopsy can develop despite the
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absence of clinical and serological signs of ongoing inflammation. The
initial diagnosis of active aortitis as revealed by MRI should prompt
long-term follow-up by appropriate imaging methods.
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