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Maladies rares

� Définition :
- Une maladie rare est une maladie dont la prévalence est inférieure 

à 0,05 % (5 personnes sur 10 000 ou 1 sur 2000), selon la définition 
réglementaire européenne.

- Population Valaisanne en 2023 : 353’209 habitants

- Moins de 176 cas (de la maladie) pour le canton du Valais 
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Maladies vasculaires «non tumorales»
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Maladies vasculaires rares - ORPHANET

� Maladies vasculaires inflammatoires – vascularites

� Vasculopathies non inflammatoires
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Maladies vasculaires rares - ORPHANET

� Maladies vasculaires inflammatoires – vascularites
- Vaisseaux de gros calibre
- Vaisseaux de moyen calibre
- Vaisseaux de petit calibre
- Vascularites non classifiées
- Vascularites secondaires

� Vasculopathies non inflammatoires
- AVC ischémique de l’enfant
- Calciphylaxie
- Dissection spontanée de l’artère coronaire
- Médiolyse artérielle segmentaire
- Occlusion artérielle périphérique aiguë
- Syndrome de dissection artérielle-lentiginose
- Syndrome des loges néonatal
- Syndrome de Sneddon
- Syndrome de Susac
- Vasculopathie livédoïde
- Maladie vasculaire génétique rare
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Rappel histologique
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Rappel histologique – Artères
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� Approche diagnostique des maladies non oncologiques :
- Pneumopathies interstitielles
- Hépatites
- Maladies rénales…
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La pathologie dans les maladies non oncologiques
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Maladies vasculaires inflammatoires rares

� Maladies vasculaires inflammatoires – vascularites
- Vaisseaux de gros calibre

- Artérite à cellules géantes
- Artérite de Takayasu
- Artérite temporale juvénile
- Maladie de Behçet
- Syndrome de Cogan
- Syndrome de Hugues-Stovin
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� Artérite granulomateuse de l’aorte et des ses branches principales 
avec prédilection pour les branches extra-craniales de l’aorte (artère 
temporale).

� Habituellement patients de plus de 50 ans associé à polymyalgia 
rheumatica. (< 50 ans Takayasu)

� Examen histologique = Gold Standard mais non systématique
� Sensibilité ≠ 100%

- Nature segmentaire de l’atteinte
- Biopsies < 2cm
- Corticothérapie > 2 semaines

� Biopsie bilatérale diminue les faux négatifs de 9 à 2 % (pas indiquée 
d’emblée)
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Pathologie de l’artérite à cellules géantes
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� Histologie :
- Inflammation en partie granulomateuse / gigantocellularie d’une artère de 

moyen calibre centrée sur les lames élastiques
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Pathologie de l’artérite à cellules géantes
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� Histologie :
- Au stade cicatriciel (sous stéroïdes), interruption de la lame élastique et 

cicatrice.
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Pathologie de l’artérite à cellules géantes
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� Atteinte de l’aorte dans environ 14% des cas
� Atteinte isolée est possible
� Destruction segmentaire de la paroi
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Pathologie de l’artérite à cellules géantes - Aortite
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� Plages de nécrose
� Réaction épithélioïde en présence de cellules géantes
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Pathologie de l’artérite à cellules géantes - Aortite
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Patterns inflammatoires aortite et périaortite
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Maladies vasculaires inflammatoires rares

� Maladies vasculaires inflammatoires – vascularites
- Vaisseaux de gros calibre
- Vaisseaux de moyen calibre

- Angéite primaire du SNC
- Maladie de Buerger
- Maladie de Kawasaki
- Périartérite noueuse
- Syndrome Vexas
- Vascularite par déficit en ADA2
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Biopsie si nécessaire selon l’atteinte clinique
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Biopsie nerveuse – PAN vs microPAN

� Inflammation nécrosante des artères de moyen et petit calibre (sans
glomerulonephrite ou vasculite dans les arterioles, capillaires ou venules)

� Polyneuropathie axonale et sensitivo-motrice d'aspect non spécifique. CRP 60, 
ANCA type MPO augmentés
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Maladies vasculaires inflammatoires rares

� Maladies vasculaires inflammatoires – vascularites
- Vaisseaux de gros calibre
- Vaisseaux de moyen calibre
- Vaisseaux de petit calibre

- Angéite primaire du SNC
- Maladie des anticorps anti-membrane basale glomérulaire
- Vascularite à complexes immuns

- Erythema elevatum diutinum
- Vascularite à immunoglobulines A
- Vascularite cryoglobulinémique
- Vascularite des petits vaisseaux cutanés
- Vascularite urticarienne hypocomplémentémique

- Vascularite associée aux anticorps antineutrophiles cytoplasmiques :
- Granulomatose avec polyangéite
- Granulomatose éosinophilique avec polyangéite
- Polyangéite microscopique

- Vascularite de l’enfant associée à STING
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Biopsie nerveuse – PAN vs microPAN

� Vasculite nécrosante avec peu ou pas de dépôt immuns
� Petits vaisseaux (i.e. capillaires, veinules, or artérioles). 
� Artérite nécrosante (artère petit et moyen calibre) peut être présent. 
� Glomérulonéphrite très commune et capilarite pulmonaire fréquente
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Biopsie nerveuse – PAN vs microPAN

� Clinique : DD vasculite des vasa nervosum (bilan immunologique négatif).
� Vasculite microscopique isolée du nerf périphérique
� Atteinte nerveuse dans le cadre d'une polyangiite microscopique ne peut être 

exclue
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� Classée dans les vascularites des petits vaisseaux liée aux complexes immuns
� Inflammation neutrophilique principalement limitée aux veinules postcapillaires 

cutanées superficielles, 
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Vascularite des petits vaisseaux cutanés
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� Absence de vascularite systémique ou glomérulonéphrite. 
� Se traduit typiquement par un purpura palpable, isolé ou diffus, siégeant sur les 

membres inférieurs.
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Vascularite des petits vaisseaux cutanés
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� Vascularite systémique associée à des ANCA. 
� Nécrose inflammatoire des vaisseaux de petit et moyen calibre (capillaires, veinules et artérioles), qui 

entraîne une ischémie tissulaire.
� Inflammation granulomateuse
� ORL – Poumon - Rein
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Wegener – Granulomatose avec polyangéite
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Vascularites - résumé 
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Maladies vasculaires rares

� Vasculopathies non inflammatoires
- AVC ischémique de l’enfant
- Calciphylaxie
- Dissection spontanée de l’artère coronaire
- Médiolyse artérielle segmentaire
- Occlusion artérielle périphérique aiguë
- Syndrome de dissection artérielle-lentiginose
- Syndrome des loges néonatal
- Syndrome de Sneddon
- Syndrome de Susac
- Vasculopathie livédoïde
- Maladie vasculaire génétique rare

- Anévrisme familial de l’aorte abdominale
- Calcification artérielle généralisée infantile
- Cutis laxa autosimique récessive type 1
- Maladie rare avec anévrisme et dissection de l’aorte thoracique
- Syndrome d’artériopathie létale par déficit en fibuline-4
- Syndrome héréditaire de calcification artérielle et articulaire
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Maladies vasculaires rares

� Vasculopathies non inflammatoires
- Maladie vasculaire génétique rare

- Maladie rare avec anévrisme et dissection de l’aorte thoracique
- Anévrisme de l’aorte thoracique et dissection aortique, forme syndromique sévère liée à l’X
- Anévrisme familial de l’aorte thoracique et dissection aortique
- Bicuspidie aortique familiale
- Dissection aortique familiale
- Syndrome d’arthrose-anévrisme
- Syndrome d’Ehlers-Danlos vasculaire
- Syndrome de Loeys-Dietz
- Syndrome de Marfan (+ néonatal)
- Syndrome de la tortuosité artérielle
- Syndrome multisystémique de dysfonctionnement des muscles lisses
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Maladies vasculaires rares – non inflammatoire

3.3.2.3. Notes. A healthy aorta has dense elastic fibers comprising each
lamella. This term describes the elastic network as being thinned at
each lamella with narrower and more frayed apart elastic fibers. This
entity may be associated with an increase in extracellular matrix mate-
rial in the lamellar unit. The use of an elastic stain is essential to identify
this lesion. This rarer entity should be commented upon, when present,
but is not essential for routine surgical pathology reporting.

3.3.3. Term: Elastic fiber disorganization

3.3.3.1. Definition. Nonparallel arrangement/disarray of elastic fibers of
the media as identified on a stain for elastic fibers (Fig. 5).

3.3.3.2. Grading (see below).
• Distribution — absent/focal/multifocal/extensive.

3.3.3.3. Notes. This rarer process is distinct from fragmentation and loss
as the fibers acquire a more haphazard, poorly organized appearance,
with loss of the usual parallel/concentric arrangement of elastic fibers
within the lamellar unit. This finding is noticeable when at high
power, and the orientation of the lamellar units parallel to the aortic
lumen is lost. The use of an elastic stain is essential to identify this lesion.
Disorganization of elastic fibers can be seen in conjunctionwith smooth
muscle cell disorganization. A poorly oriented aortic specimen may ap-
pear to have disorganization and should not be confused with the real
entity. This rarer entity should be commented upon, when present as

Table 2
Eponyms and historical nomenclature for selected histopathologic terms

Current term Historical term(s)

MEMA Cystic medial degeneration, cystonecrosis, cystic medionecrosis, cystic medial necrosis, medial necrosis, mucoid degeneration,
medionecrosis, medial degeneration

Elastic fiber fragmentation and/or loss Elastin fragmentation
Smooth muscle cell nuclei loss Medionecrosis, smooth muscle cell necrosis, laminar medial necrosis
Laminar medial collapse Laminar medial necrosis, laminar necrosis

Fig. 2.MEMA. (A and B) Translamellar MEMA is a collection of mucoid material that breaks across lamellar units. (C and D) Intralamellar MEMA is an expansion of mucoid material that
does not extend across the lamellar unit (H&E, Movat's pentachrome, 100x).

Fig. 3. Elastic fiber fragmentation and/or loss. (A) Fragmentation of the elastic fibers, where they no longer extend across the length of the image, is seen. (B) Complete loss of elasticfibers
can occur (Movat's pentachrome, 400x).
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it represents amore severe feature ofmedial degeneration, but is not es-
sential for routine surgical pathology reporting.

3.4. Smooth muscle cell alterations

3.4.1. Term: Smooth muscle cell nuclei loss

3.4.1.1. Definition. A region of the aortic media in which smooth muscle
cell nuclei, involvingmultiple lamellae, are not clearly identifiable on an
H&E stain (Fig. 6).

3.4.1.2. Grading (see below).
• Distribution — absent/rare/frequent//extensive.
• Type — patchy/band-like.

3.4.1.3. Notes. Smooth muscle cell nuclei loss replaces terms such as
“medionecrosis” and “smooth muscle cell necrosis” that implied a loss of

smooth muscle cells (Table 2). While the loss of a nucleus suggests the loss
of the entire cell, this is not easily appreciated on an H&E stain. The shorter
term “smooth muscle cell loss”was also considered by the consensus group
and had many proponents, but the addition of “nuclei”was ultimately fa-
vored by the majority mostly as a histologic definition. Smooth muscle cell
nuclei can be lost in patches or can be lost in a band-like pattern. This lesion
canbenoted in theabsenceof laminarmedial collapse, describedbelow.Both
stains highlighting collagen and SMA immunohistochemistry (IHC) can be
used tohighlight smoothmuscle cell changes (Suppl. Fig. 6). It is strongly rec-
ommended that smoothmuscle cell nuclei loss begraded fordistribution and
commented upon in all surgical pathology reports, when present.

3.4.2. Term: Laminar medial collapse

3.4.2.1. Definition. Architecturally, a compaction of medial elastic fibers
that creates thinning of the lamellar unit secondary to a band-like
smooth muscle cell loss identified using a stain for elastic fibers (Fig. 7).

Fig. 5. Elasticfiber disorganization. At high power, there is a disruption in the organization of thewall, such that elasticfibers no longer adhere strictly to a circumferential course and can be
oriented perpendicular to the lumen wall, which for these cases would be left to right. (A) Disorganization can be mild or (B) severe (Movat's pentachrome, 400x).

Fig. 6. Smooth muscle cell nuclei loss. Smooth muscle cells, as noted by their nuclei on an H&E stain, can be lost in a (A) patchy or (B) band-like fashion (H&E, 200×, 160×).

Fig. 4. Elasticfiber thinning. (A and B) In this entity, the elasticfibers are intact; however, they are thinnedwith awide separation between them. This changewould be seen in conjunction
with an increase of extracellular matrix material (VVG, 20x).
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Perte de musculature lisse

Perte et fragmentation des fibres élastiques

Médianécrose kystique
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Maladies vasculaires rares – non inflammatoire

individuals [16]. Histologically, this appears as a thinner, more separat-
ed, and more fragmented elastic meshwork in the media. This histo-
pathologic appearance of the media in older individuals is frequently
comparable to the aortas resected from individuals with a genetic syn-
drome. This histopathology is reflected physiologically by a reduction
in arterial elasticity and is prone to aneurysm [15].

4.2. Extracellular matrix

As the vasculature ages, neointimal proliferation and frank athero-
sclerosis may occur. Thus, a large amount of extracellularmatrix, partic-
ularly collagen types I and III, are produced and they fill the
subendothelial space [17]. Fragmentation of intralamellar elastic fibers
results in separation of elastic laminas within the aortic media leaving
gaps partially filled with proteoglycans [15]. Medial collagen, which is
absent to rare in young aortas, increaseswith age. This is noted by an ex-
pansion of collagen stainingwithin the intralamellar space by a collagen
stain such as Masson's trichrome or similar. This collagen has been de-
scribed as disorganized and unstructured, forming cloudy spaces rather
than crimped or wavy fiber bundles [18].

4.3. Smooth muscle cells

Medial smooth muscle cells decrease in number in the aging aorta
[19]. Medial smooth muscle cells also undergo age-related morpholog-
ical changes toward a senescent phenotype. Sawabe proposed that
smooth muscle cells of the media degenerate and reduce in number
through apoptosis [15]. The loss of smooth muscle cells is often more
apparent under neointimal plaques. Thismight be secondary to reduced
diffusion of reagents from the lumen to these cells as the neointimal
plaque increases in size. Extension of the vasa vasorum deeper into
the media may preserve the integrity of these cells [20].

4.3.1. Conclusions
In the aging aorta, the elastic component, medial smooth cells, and

extracellular matrix are progressively, negatively altered (Table 3).
This results in the regenerative potential declining significantly with in-
creased age promoting aortic aneurysms and dissections. Features of
medial degeneration in the aging aorta bear close resemblance tomedi-
al changes in the genetic syndromes (see Tables 2 and 3). However, it
should be noted that, in the case of genetic syndromes, these degenera-
tive changes are more extensive, and they occur at an earlier age.

Our consensus group was evenly split on advocating when to sug-
gest genetic causes in relation to medial degeneration. Those in favor
support that, on average, aortae from individuals under the age of
40 years, with mild (or worse) medial degeneration should raise suspi-
cion for an underlying genetic cause, whereas above the age of 50 years,
a mild grade of medial degeneration can be attributed to aging and
other long-term risk factors such as hypertension.

5. Genetic syndromes causing aortic aneurysm and dissection

A number of genetic syndromes are associatedwith ascending aortic
aneurysm and resultant dissection. The most notable is Marfan syn-
drome (MFS), but other syndromes such as Loeys–Dietz syndrome
(LDS) and Turner syndrome are relatively common causes of aortic an-
eurysms and dissections. Familial thoracic aortic aneurysm and dissec-
tion (FTAAD) is a collection of individuals who do not have a known,
well-described syndrome yet have an aneurysm and affected first-
degree relatives. All of these entities have been reviewed elsewhere
in detail [8,21].

These genetic syndromes share some histopathologic features, pri-
marily elastic fiber fragmentation and/or loss. Other histopathologic
features are more frequent in certain syndromes (e.g., MEMA-T in MFS
andMEMA-I in LDS) [9]. However, because of a lack of uniformity of ter-
minology, sampling heterogeneity, and overlapping histologic findings
of these syndromes, it is not yet possible to differentiate these syn-
dromes based on any particularmorphological patterns. A coherent no-
menclature to aortic histology is necessary to best analyze the available
specimens for pattern evaluation. A number of well-known syndromes
along with their known genetic mutation, associated phenotypes, and
associated histologic findings are listed in Table 4.

A common altered final pathway for many of these diseases appears
to be altered TGF-β activity [21]. This has been demonstrated by

Table 4
Syndromic forms of ascending aortic aneurysm

Syndrome or disorder Mutated
gene

Associated phenotype Associated histologic findings**

MFS FBN1 Pectus excavatum, arachnodactyly, tall stature, lens ectopia, mitral valve
prolapse

MD+++, MEMA-T+++, SMCL+,
EFF+++

Vascular Ehlers-Danlos (vEDS/EDS-IV) COL3A1 Thin skin with visible veins, easy bruising, visceral rupture, thin pinched
nose, thin lips, prominent ears

MD+, MEMA-T+

LDS TGFBR1
TGFBR2
TGFB2
SMAD3

Hypertelorism, wide/bifid uvula, cleft palate, craniosynostosis, visceral
rupture, easy bruising

MD+++, MEMA-I+++, MEMA-T+,
EFF+++, EFD+

Turner syndrome (TS) Monosomy
X

Female sex, webbed-neck, short stature, lymphedema MD++, MEMA-T+++

Arterial tortuosity syndrome (ATS) SLC2A10 Extreme vascular tortuosity, dolicocephaly, malar hypoplasia, joint laxity MD++, EFF+++
Shprintzen-Goldberg (SG) SKI Features of MFS, LDS+mental retardation, severe hypotonia
Autosomal dominant polycystic kidney
disease (ADPKD)

PKD1 Renal cysts, renal failure, saccular intracranial aneurysms MEMA+

FTAAD MYH11† Patent ductus arteriosus MD++, EFF++
ACTA2† Moyamoya, livido reticularis

Key: **: “+” to “+++” represents frequency of description in the literature. FBN1: Fibrillin 1; COL3A1: Collagen 3A1; TGFBR1: Transforming growth factor beta receptor 1; TGFBR2:
Transforming growth factor beta receptor 2; TGFB2: Transforming growth factor beta 2; SMAD3: Mothers against DPP homolog 3; SLC2A10: Glucose transporter 10; SKI: SKI
protooncogene; PKD1: Polycystic kidney disease 1; MYH11: Myosin heavy chain 11; ACTA2: Actin, alpha 2, smooth muscle; MD: Medial degeneration; T: translamellar, I: intralamellar;
EFF: Elastic fiber fragmentation and/or loss; EFD: Elastic fiber disorganization; SMCL: Smoothmuscle cell nuclei loss; LMC: Laminar medial collapse; “†” represents a minority of involved
individuals.

Table 3
Risk factors and histologic changes seen in ascending aortic aneurysms in the aged

Process Associated risk factors Associated histologic findings*

Aging Smoking, hypertension,
hypercholesterolemia,
history of other aneurysms

MD++, MEMA-T+, SMCL+++,
LMC++, EFF+, EFD+

Key: *: “+” denotes frequency of description in the literature. MD: Medial degeneration;
MEMA-T: Translamellar MEMA; SMCL: Smoothmuscle cell nuclei loss; LMC: Laminarme-
dial collapse; EFF: Elastic fiber fragmentation and loss; EFD: Elastic fiber disorganization.
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Key: **: “+” to “+++” represents frequency of description in the literature. FBN1: Fibrillin 1; COL3A1: Collagen 3A1; TGFBR1: Transforming growth factor beta receptor 1; TGFBR2:
Transforming growth factor beta receptor 2; TGFB2: Transforming growth factor beta 2; SMAD3: Mothers against DPP homolog 3; SLC2A10: Glucose transporter 10; SKI: SKI
protooncogene; PKD1: Polycystic kidney disease 1; MYH11: Myosin heavy chain 11; ACTA2: Actin, alpha 2, smooth muscle; MD: Medial degeneration; T: translamellar, I: intralamellar;
EFF: Elastic fiber fragmentation and/or loss; EFD: Elastic fiber disorganization; SMCL: Smoothmuscle cell nuclei loss; LMC: Laminar medial collapse; “†” represents a minority of involved
individuals.

Table 3
Risk factors and histologic changes seen in ascending aortic aneurysms in the aged

Process Associated risk factors Associated histologic findings*

Aging Smoking, hypertension,
hypercholesterolemia,
history of other aneurysms

MD++, MEMA-T+, SMCL+++,
LMC++, EFF+, EFD+

Key: *: “+” denotes frequency of description in the literature. MD: Medial degeneration;
MEMA-T: Translamellar MEMA; SMCL: Smoothmuscle cell nuclei loss; LMC: Laminarme-
dial collapse; EFF: Elastic fiber fragmentation and loss; EFD: Elastic fiber disorganization.
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• microscopie électronique ?

• Sensibilité et spécificité 
 histologie L diminue avec 
 l’âge du patient

 «Sénescence» vs maladie vraie 

Igor Letovanec, PD, MD 29
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� Femme de 55 ans, malaise et décès après un session de nation avec douleurs 
précordiales intermittentes depuis une semaine.

� Autopsie

Dissection artérielle

Rôle de l’autopsie 
médicale

Igor Letovanec, PD, MD 30
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� Prélèvement pour examen pathologique dépend de la clinique et de 
l’atteinte d’organe (peau, rein, poumon, muscle, nerf…)

� En cas de nécrose liée à une atteinte vasculaire/infectieuse, images 
de «vasculite» non spécifiques possibles. c/o athérosclérose aussi.

� Artérite à cellules géantes :
- Timing du prélèvement – mise sous stéroïdes
- Qualité du prélèvement
- Atteinte aortique isolée possible avec découverte lors d’intervention pour anévrisme

� Maladies «anévrismales» :
- «Sénescence» vs maladie vraie 
- Rôle de l’autopsie médicale

� En cas de nécessité de détermination de la présence de dépôts immuns, 
matériel a adresser à l’état frais

31

Ce qu’il faut retenir

Igor Letovanec, PD, MD



Anomalies vasculaires et tumeurs
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«Malformation» vs tumeur

Igor Letovanec, PD, MD

Simple vascular malformations IV

Arteriovenous malformations (AVM) 

Sporadic MAP2K1

In HHT (HHT1 ENG, HHT2 ACVRL1, HHT3, JPHT SMAD4)

In CM-AVM RASA1 / EPHB4

Others

Arteriovenous fistula (AVF) (congenital)

Sporadic MAP2K1

In HHT (HHT1 ENG, HHT2 ACVRL1, HHT3, JPHT SMAD4)

In CM-AVM RASA1 / EPHB4

Others

ISSVA classification for vascular anomalies
Back to 

overview

Abbreviations used

Type Alt 
for previous 

view

Causal genes in blue

Simple vascular malformations IIa

Lymphatic malformations (LM) 

Common (cystic) LM * PIK3CA

Macrocystic  LM

Microcystic   LM

Mixed cystic LM

Generalized lymphatic anomaly (GLA)

Kaposiform lymphangiomatosis (KLA)

LM in Gorham-Stout disease

Channel type LM

“Acquired” progressive lymphatic anomaly (so called acquired progressive "lymphangioma")

Primary lymphedema (different types)

Others 

ISSVA classification for vascular anomaliesBack to 
overview

Causal genes in blue

Type Alt 
for previous 

view

* When associated with overgrowth, some of these lesions belong to the PIK3CA-related overgrowth spectrum see details
Some of these lesions may be associated with thrombocytopenia and/or consumptive coagulopathy see details
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� Tumeur bénigne vasoformatrice
� Bien délimitée (non infiltrative)
� Pas d’atypies cytonucléaires
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Hémangiomes

Igor Letovanec, PD, MD
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� Distinction avec hémangiomes pas toujours évidente
� Contexte clinique et radiologique important
� Domaine morphologique large 
� Overlap entre les entités et avec les «tumeurs»
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Malformations vasculaires

Igor Letovanec, PD, MD
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� En immunohistochimie :
- Absence de marquage cytoplasmique pour WT-1 
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Malformations vasculaires

Igor Letovanec, PD, MD

WT-1 CD31
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� Cavités dilatées et amas lymphoïdes possibles
� Endothélium lymphatique de phénotype D2-40 (Lyve1) + / Prox1 +
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Lymphangiome / malformation lymphatique

Igor Letovanec, PD, MD

D2-40
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Angiosarcome

Igor Letovanec, PD, MD

� Tumeur maligne vasoformatrice
� Vaisseaux «mal formés»
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� Cellules fortement atypiques
� Mitoses…
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Angiosarcome

Igor Letovanec, PD, MD
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� Distinction entre malformation et tumeur vasculaire peut être 
compliquée sur biopsies :
- nécessité de corrélation clinique / radiologique

� Tumeurs vasculaires (tumeurs faisant des structures vasculaires) :
- Bénignes – cutanées >>>> profondes
- Malignes

� Tumeurs des vaisseaux rares :
- Sarcomes intimal (rarissime)
- Léiomyosarcome
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Ce qu’il faut retenir
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