Serveur Académique Lausannois SERVAL serval.unil.ch

Author Manuscript
Faculty of Biology and Medicine Publication

This paper has been peer-reviewed but does not include the final publisher
proof-corrections or journal pagination.

Published in final edited form as:

Title: Intimomedial mucoid arterial degeneration, a rare arterial disorder
of forensic significance.

Authors: Wiskott K, Genet P, Lobrinus JA, Fracasso T, Lardi C
Journal: Forensic science, medicine, and pathology

Year: 2019 Aug 24

DOI: 10.1007/s12024-019-00154-x

In the absence of a copyright statement, users should assume that standard copyright protection applies, unless the article contains
an explicit statement to the contrary. In case of doubt, contact the journal publisher to verify the copyright status of an article.

serval O

serveur académique lausannois UNIL | Université de Lausanne

Faculty of Biology and Medicine


http://dx.doi.org/10.1007/s12024-019-00154-x

Forensic Science, Medicine and Pathology
Intimomedial mucoid arterial degeneration, a rare arterial disorder of forensic

Manuscript Number:

Full Title:

Article Type:
Keywords:

Order of Authors:

Corresponding Author:

Corresponding Author Secondary
Information:

Corresponding Author's Institution:

Corresponding Author's Secondary
Institution:

First Author:

First Author Secondary Information:

Order of Authors Secondary Information:

Funding Information:

Abstract:

significance
--Manuscript Draft--

FSMP-D-18-00289R2

Intimomedial mucoid arterial degeneration, a rare arterial disorder of forensic
significance

Case Report

aortic aneurysm

non-atherosclerotic aneurysm

intimomedial mucoid degeneration (IMMD)
mucoid extracellular matrix accumulation (MEMA)

Kim Wiskott

Pia Genet

Johannes Alexander Lobrinus
Tony Fracasso

Christelle Lardi

Kim Wiskott

Hopitaux Universitaires de Geneve Site Cluse-Roseraie, Centre Universitaire Romand
de Médecine légale

Geneva, SWITZERLAND

Hopitaux Universitaires de Geneve Site Cluse-Roseraie, Centre Universitaire Romand
de Médecine légale

Kim Wiskott

The corpse of a 43-year-old African woman with a history of aortic aneurysm and
hypertension was forensically investigated after her sudden death.

The cause of death was related to a cardiac tamponade due to a ruptured aneurysm of
the ascending aorta. Post-mortem gross examination showed an abnormal whitish
discoloration of the intima with fibrous thickening of the aortic wall. Several arteries (left
main and circumflex coronaries, carotid, renal and iliac arteries) showed similar
features.

Upon histological examination, the aortic aneurysm as well as the other arteries
sampled showed mucoid degeneration, excess of mucopolysaccharides and pools of
mucin inside the intima and the media associated with collagen and elastic fibers
destruction and loss of smooth muscle cells. This pattern strongly suggested the
diagnosis of Intimomedial mucoid degeneration (IMMD), a rare arterial disorder
consisting in a progressive deposition of mucin into the intima and media, with a strong
prevalence in middle-aged black African females with high blood pressure. In addition
to the typical features of IMMD, the histological examination of the ascending aorta
showed a thickening of the adventita with sparse mixed inflammatory infiltrates and
fibrosis, suggesting an additional chronic infectious aortitis. No infectious agent was
detected.

The body of literature on IMMD is reviewed and the origin of death is discussed in this
case report.
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10 1. Intimomedial mucoid degeneration (IMMD) is a rare arterial disorder predominantly
11 . . . . .
12 affecting middle aged black African women with high blood pressure.
5’1 2. The histological pattern of IMMD is characterized by mucin deposition into the
15 intima and the media as well as collagen and elastic fibers destruction of large-
16 and sometimes medium-sized arteries.
17
18 3. IMMD may result in non-atherosclerotic aortic aneurysm. When associated with
19 hypertension, there is an increased risk of arterial rupture.
20
21 4. Forensic pathologists should be aware of the possible incurrence of IMMD, a rare
22 illness potentially causing sudden death. In these instances, it is of importance to
gi sample several arteries to establish a proper diagnosis.
25
26
27 Key words:
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gg - aortic aneurysm
31 - non-atherosclerotic aneurysm
32 - intimomedial mucoid degeneration (IMMD)
33 - mucoid extracellular matrix accumulation (MEMA).
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37 Introduction
gg Intimomedial mucoid degeneration (IMMD) is a rare arterial disorder, characterized by
40 mucinous deposition into the vessels’ intima and media and potentially leading to
41 aneurysm formation [1]. It was first described in 1955 in South Africaas predominantly
42 affecting middle aged African women with high blood pressure [1,2].
43
44 The etiology of IMMD is unknown. Its pathogenesis consists in a progressive deposition
45 of mucin into the vessels’ two inner layers, a decrease in the number of muscle cells and
jg the degradation of the elastic fibers of the affected artery walls [3,4,5]. This process
48 weakens the wall and aneurysm formation may occur, especially when associated with
49 chronic hypertension. IMMD may affect the aorta and extend to other large and medium-
50 sized arteries[1, 3-5].
51
52 The essence of the clinical presentation is its acuteness - a ruptured aneurysm or its
53 ischemic complications are potentially lethal [1]. Forensic pathologists may face these
gg vascular diseases and should include IMMD into the differential diagnosis along with
56 arteriosclerosis, connective tissue disorders and vasculitis.
57
58
59
60
61
62
63
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Case presentation

The body of a 43-year-old black African woman from Congo was transferred to the local
University’s center of legal medicine after her sudden death. She abruptly collapsed
shortly after being informed of the death of a close relative. On site cardiopulmonary
resuscitation was unsuccessful. Her medical record revealed a conservatively treated
aneurysm of the thoracic aorta - 5.3 cm in diameter, hypertension, obesity and a latent
tuberculosis.

Post-mortem CT angiography and the autopsy revealed a cardiac tamponade due to a
ruptured aneurysm of the ascending aorta. The size of the aneurysmal sac was 8 cm in
height and 4.5 cm in width. The tear was about 2 cm in length and was located on the right
side at the outer curve of the vessel. Gross examination of the ascending aorta and aortic
arch showed an abnormal whitish discoloration of the intima with fibrous thickening of the
aortic wall up to 0.7 cm Fig.1 Macroscopic abnormal white fibrous thickening of the
ascending aorta. No sign of atherosclerosis was observed. Gross examination of the
thoracic and abdominal aorta, renal arteries, iliac arteries, left coronary artery and carotid
arteries showed similar features Fig.2 Macroscopic abnormal white fibrous thickening of
the abdominal aorta. Stepped sampling was performed to further investigate the underlying
pathology. Toxicological screening was negative.

Histological examination of the sampled arteries (right carotid artery, circumflex coronary
artery, left renal artery, both iliac arteries and infra-renal aorta) demonstrated mucoid
degeneration, an excess of mucopolysaccharides and pools of mucin inside the intima
and the media (Alcian Blue staining) Fig.3 Mixoid degeneration with excessive amounts
of mucopolysaccharides and mucin pools in the circumflex coronary artery (Alcian Blue,
100x) and elastin destruction (Miller staining) Fig.4 Elastin destruction in the circumflex
coronary artery (Miller, 100x). Smooth muscle actin staining showed a loss of smooth
muscles cells Fig.5 Decrease of smooth muscle cells in the circumflex coronary artery
(Smooth muscle actin, 100x). This panel of features in this 43-year-old black African
woman strongly suggested the diagnosis of IMMD.

In addition to the typical features of IMMD, the histological examination of the ascending
aorta showed a thickening of the adventitia with sparse mixed inflammatory infiltrates.
Immunostaining (anti-CD3, anti-CD20, anti-CD68, anti-CD138 antibodies) confirmed the
presence of macrophages, T lymphocytes, B lymphocytes and plasmocytes in the media
and the adventitia, indicating a chronic aortitis Figs. 6-8 Chronic aortitis (Hematoxylin and
Eosin,10x, 100x, 200x). These findings strongly suggested an infectious etiology. However
no giant cells or granulomas were observed and no indications of a large vessel vasculitis
(Takayasu- or giant cell arteritis) were found [6]. Special stains (Gram, Grocott, Periodic
Acid Shiff and Ziehl-Neelsen) aimed at identifying an underlying infectious agent and
immunostaining against Treponema pallidum were all negative. Masson staining showed
a concomitant adventitial fibrosis. This was interpreted as a subsequent chronic
inflammatory process. Still, the overall pattern was compatible with the diagnosis of
chronic infectious aortitis due to an unknown pathogen. The above findings were observed
inside and in the vicinity of the aneurysm.
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Discussion

The prevalence of aortic aneurysms in the general population is 1 - 2%. It increases with
age, reaching 10% in older people[7]. In western countries, fatal aortic aneurysms are the
13" highest cause of death and are mostly due to a rupture of the abdominal aorta [7].
Thoracic aortic aneurysm (TAA) more seldom occurs, with a prevalence estimate ranging
from 0,16 to 0,34% [8,9]. The majority of TAAs are degenerative and associated with
atherosclerosis. Autoimmune processes, infections, connective or vascular tissue
disorders can also cause TAA[10].

The pathophysiology of IMMD consists in a progressive deposition of mucin into the intima
and the media predominantly in their extracellular compartment. This mucin accumulation
leads to the degradation of collagen fibers and is associated with the degeneration and
fragmentation of the elastic fibers of the media[3-5]. The deposition of mucin vesicles is
also observed inside the smooth muscle cells (cytoplasm first and in the nucleus later)
causing muscle cells necrosis [5]. The arterial wall is thus weakened and aneurysm
formation may follow. IMMD can affect the aorta and extend to large and medium-sized
arteries and its etiology remains unknown [1,3-5]. According to Abdool-Carrim and
coauthors, the prevalence of IMMD is ca. 3,5% of all non-traumatic aneurysms in the
South African black population [1]. Patients develop aneurysms at younger age than
atherosclerotic patients do (52 versus 65 years) [1]. The prognosis of IMMD depends on
the spread of the disease and the degree of acuteness of the clinical situation (rupture of
the aneurysm or, more seldom, acute ischemia of the lower limbs). Previous
cardiovascular surgical reviews reported that one of the distinctive features of IMMD,
which may be of use for clinical diagnosis, was the near absence of a luminal thrombus in
the aneurysm sac during vascular surgery. One hypothesis includes a potential fibrinolytic
process originating from the aneurysm in IMMD [3-5]. This would also explain why affected
patients often suffer from hemorrhage during the surgical repair of IMMD aortic aneurysms
[3-5]. Due to the lack of distinctive clinical signs, the diagnosis of IMMD rests essentially
on histological features [3].

Although IMMD is a rare vascular tissue disorder, a few others pathologies are
histologically closely related. The abnormal mucin deposition in the arterial wall observed
in IMMD is histologically similar and could therefore be confused with the more prevalent
vascular pathology “Mucoid Extracellular Matrix Accumulation” (MEMA, which was
formerly known as cystic medial necrosis) in the newest classification from the Society for
Cardiovascular Pathology and the Association for European Cardiovascular Pathology
[3,11]. MEMA is associated with a number of genetic syndromes. However, in contrast to
IMMD, MEMA is confined to the media layer and only affects the aorta. Histology usually
shows an increase of the mucoid extracellular matrix with trans-lamellar or intra-lamellar
expansions of the media in MEMA [11].

Another source of confusion relates to the proximity of IMMD with another rare entity of
mural abnormality “Cystic Adventitial Disease“ (CAD). CAD is a pathology with a
predilection for males that is characterized by unilateral lesions of the adventitia of
peripheral vessels (external iliac, femoral, popliteal, radial and ulnar arteries) [12]. About
350 cases of arterial CAD have been reported in the literature, with 85% involving the
popliteal artery[13]. The etiology of CAD is unknown, although several hypotheses exist,
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including trauma, degenerative and systemic disorders. Typically, histology reveals multi-
locular mucinous or gelatinous cysts in the adventitia [13]. Rare cases of venous
impairments have also been reported [5].

In the present situation, death was related to the acute rupture of an aneurysm following
an episode of intense emotional stress. The consecutive adrenergic discharge causing
tachycardia and hypertensive peak most likely led to the rupture of the ascending aorta.
Histologically, in addition to IMMD, chronic infectious aortitis was also diagnosed. As
described before, no germ was found. We therefore hypothesized that the IMMD process
weakened the aortic wall and thus facilitated the spreading of infection in the vessel’'s wall.
To the best of our knowledge, the association between IMMD and aortitis was not
previously described in the literature.

Conclusion

IMMD is a rare arterial disorder that must be kept in mind with young to middle-aged
patients affected by non-atherosclerotic aneurysms, particularly in female black African
populations. It is characterized by mucinous deposits in the arteries’ intima and media
along with the destruction of collagen and elastic fibers. In the case described herein,
IMMD was associated with chronic aortitis of the ascending aorta.

Death was induced by the sudden rupture of the aneurysm following intense psychological
stress and acute hypertension, which most likely was the cause of the subsequent aortic
failure.

To the best of our knowledge, this rare pathology has not been reported in the medicolegal
literature. Forensic pathologists should be aware of this rare illness as a potential cause
of sudden death. In such instances, it is important to sample several arteries to establish
a proper diagnosis.
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Abstract

The corpse of a 43-year-old African woman with a history of aortic aneurysm and
hypertension was forensically investigated after her sudden death.

The cause of death was related to a cardiac tamponade due to a ruptured
aneurysm of the ascending aorta. Post-mortem gross examination showed an
abnormal whitish discoloration of the intima with fibrous thickening of the aortic
wall. Several arteries (left main and circumflex coronaries, carotid, renal and iliac
arteries) showed similar features.

Upon histological examination, the aortic aneurysm as well as the other arteries
sampled showed mucoid degeneration, excess of mucopolysaccharides and pools
of mucin inside the intima and the media associated with collagen and elastic fibers
destruction and loss of smooth muscle cells. This pattern strongly suggested the
diagnosis of Intimomedial mucoid degeneration (IMMD), a rare arterial disorder
consisting in a progressive deposition of mucin into the intima and media, with a
strong prevalence in middle-aged black African females with high blood pressure.
In addition to the typical features of IMMD, the histological examination of the
ascending aorta showed a thickening of the adventita with sparse mixed
inflammatory infiltrates and fibrosis, suggesting an additional chronic infectious
aortitis. No infectious agent was detected.

The body of literature on IMMD is reviewed and the origin of death is discussed in
this case report.
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