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• Quand la suspecter?

• Comment procéder?



• Histoire familiale

• Evénement aortique aigu à un jeune âge

• Anomalies anatomopathologiques

• Dépistage anténatal d’anomalies du cœur gaucheCell Signaling Technology, Danvers, MA) immunohisto-
chemistry was performed using a diaminobenzidine biotin
streptavidin protocol at a dilution of 1:100 as described.10

Tissue Scoring
All histochemically stained slides were made anon-

ymous, randomized, and subsequently examined by 2
pathologists (J.J.M. and M.K.H.). A subset of pSmad2-
stained slides were evaluated by a single pathologist
(J.J.M.). The tissue was evaluated and scored based on
the presence and severity of: medial degeneration of the
‘‘cystic’’ type (CMD), medial degeneration of the diffuse
type (DMD), laminar medial necrosis (LMN), collagen
deposition, elastic fiber orientation, and inflammation.

Medial degeneration of the cystic type (CMD), was
defined as fragmentation and/or loss of elastic fibers (and
subsequent disruption of lamellar unit architecture) with
glycosaminoglycan deposition creating ‘‘cystlike’’ spaces
within the media (Fig. 1).4 The elastic fiber fragmentation
was largely interlamellar and created ‘‘cystic spaces’’ that
generally measured 200 to 500 mm by 200 to 1000 mm in
size as evaluated on the Movat pentachrome-stained
material (Fig. 1B). Lamellar units are composed of a
‘‘sandwich’’ of parallel elastic fibers with smooth muscle,
collagen, and ground substance in between.20 Small
elastic fibers link the major elastic fibers, oriented in a
perpendicular arrangement between them. Disruption of
predominately the major elastic fibers produces the
morphology seen in CMD. The magnitude of CMD was
scored from 0 to 3 based on the extent of medial
involvement in the most severely affected area of the
artery: 0 (0% to 5%), 1 (6% to 25%), 2 (26% to 75%), or
3 (76% to 100%). Medial degeneration of the diffuse type
(DMD) was defined as fragmentation and/or loss of
predominately intralamellar elastic fibers (the small
elastic fibers that traverse each lamellar unit) with
concurrent extracellular matrix deposition (Fig. 2). The
spaces, created largely within elastic lamellar units,

generally measured 20 to 50 mm by 100 to 200 mm in size
(Fig. 2B). DMD was scored from 0 to 3 based on the
extent of medial involvement in the most severely affected
area of the artery: 0 (0% to 5%), 1 (6% to 25%), 2 (26%
to 75%), or 3 (76% to 100%). LMN was defined as
coagulative necrosis of the media including loss of smooth
muscle nuclei as determined by H&E stain.8 The
magnitude of LMN was based on the extent of medial
involvement in the most severely affected area of the
artery: 0 (0% to 25%), 1 (26% to 75%), or 2 (76% to
100%). Collagen deposition was assessed primarily by
Movat pentachrome stain and was scored from 0 to
2 based on the approximated amount of collagen
deposition in a 20! field of tunica media: 0 (<10%),
1 (10% to 25%), or 2 (>25%).

The Movat pentachrome stain was used to evaluate
the orientation of elastic fibers. Proper orientation
(score of 0) required the elastic lamellae to be parallel
to the aortic lumen; whereas aortas with significant areas

TABLE 2. Mutational Status of the Loeys-Dietz Syndrome
Cohort

Case No. Gene AA Change

LDS1 TGFBR2 A355P
LDS2 TGFBR2 R528H
LDS3 TGFBR2 A329T
LDS4 TGFBR2 R528C
LDS5 TGFBR2 R502Y
LDS6 N/A N/A
LDS7 TGFBR2 A527V
LDS8 N/A N/A
LDS9 TGFBR1 G353V
LDS10 TGFBR1 L354P
LDS11 TGFBR1 S241L
LDS12 TGFBR2 G351D
LDS13 TGFBR2 R460H
LDS14 TGFBR2 R460H
LDS15 TGFBR2 A414P

AA indicates amino acid.

FIGURE 1. Medial degeneration of the ‘‘cystic’’ type (cystic
medial degeneration), grade 3 from a patient with Marfan
syndrome. Severe interlamellar elastic fiber fragmentation and
glycosaminoglycan deposition with 75% medial extent (A,
hematoxylin and eosin 100! ; B, Movat pentachrome 100! ).

Maleszewski et al Am J Surg Pathol " Volume 33, Number 2, February 2009

196 r 2009 Lippincott Williams & Wilkins











Loeys et al. J Hum Genet 2010

Critères de Ghent modifiés



• Quand la suspecter?

• Comment dois-je procéder?
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Pédiatre

Ophtalmologiste
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Radiologue



Consultation de 
Cardiologie

ETT

Marfan.fr

Consultation de 
Génétique clinique

02 40 08 32 45
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Altération des composants structurels 
de la MEC

FBN1, FBN2, MFAP5, COL3A1, COL1A1, PLOD1,…

Anomalies des éléments cytosquelettiques
et contractiles des cml

ACTA2, MYH11, MYLK1, PRKG1, FLNA

Altération des voies de signalisation du TGFB
TGFBR1, TGFBR2, SMAD3, TGFB1,
TGFB2, SLC2A10, SMAD2, SMAD4
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En cas de doute:

Ø Enquête familiale
Ø Discussion multidisciplinaire

Staffs « Marfan »
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