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The new Ghent criteria for Marfan syndrome:

what do they change?

Faivre L, Collod-Beroud G, Ades L, Arbustini E, Child A, Callewaert BL,
Loeys B, Binquet C, Gautier E, Mayer K, Arslan-Kirchner M, Grasso M,
Beroud C, Hamroun D, Bonithon-Kopp C, Plauchu H, Robinson PN, De
Backer J, Coucke P, Francke U, Bouchot O, Wolf JE, Stheneur C, Hanna
N, Detaint D, De Paepe A, Boileau C, Jondeau G.

The diagnosis of Marfan syndrome (MFES) is challenging and international
criteria have been proposed. The 1996 Ghent criteria were adopted
worldwide, but new diagnostic criteria for MFS were released in 2010,
giving more weight to aortic root aneurysm and ectopia lentis. We aimed
to compare the diagnosis reached by applying this new nosology vs the
Ghent nosology in a well-known series of 1009 probands defined by the
presence of an FBNI mutation. A total of 842 patients could be classified
as MFS according to the new nosology (83%) as compared to 894 (89%)
according to the 1996 Ghent criteria. The remaining 17% would be
classified as ectopia lentis syndrome (ELS), mitral valve prolapse
syndrome or mitral valve, aorta, skeleton and skin (MASS) syndrome, or
potential MFS in patients aged less than 20 years. Taking into account the
median age at last follow-up (29 years), the possibility has to be
considered that these patients would go on to develop classic MFS with
time. Although the number of patients for a given diagnosis differed only
slightly, the new nosology led to a different diagnosis in 15% of cases.
Indeed, 10% of MFS patients were reclassified as ELS or MASS in the
absence of aortic dilatation; conversely, 5% were reclassified as MFS in
the presence of aortic dilatation. The nosology is easier to apply because
the systemic score is helpful to reach the diagnosis of MFS only in a
minority of patients. Diagnostic criteria should be a flexible and dynamic
tool so that reclassification of patients with alternative diagnosis is
possible, requiring regular clinical and aortic follow-up.
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Marfan syndrome (MFS; MIM#154700) is a con-
nective tissue disorder, with autosomal dominant
inheritance and a prevalence of 1/5000 individu-
als (1, 2), caused by FBNI mutations. The cardinal
features of MFS involve the ocular, cardiovascu-
lar and skeletal systems (3). The skin, lung and
dura may also be involved. To facilitate accurate
communication about the condition among health-
care providers, researchers and patients, as well as
to facilitate appropriate patient management and
counseling, clinical criteria for the diagnosis of
MES were established (4, 5). The initial criteria
were proved to be too loose once molecular data
became available (6, 7). For MFS to be diagnosed
in an individual, the revised diagnostic criteria
required at least two major systems to be affected
(lens dislocation, ascending aortic dilatation or dis-
section, dural ectasia, a specified combination of
skeletal features, a family history or FBNI muta-
tion) and involvement of at least one other organ
system (5). Reviews of patients referred for FBN/
analysis indicated that an FBNI mutation was
identified in 72.5-91% of patients who fulfilled
clinical Ghent criteria (8—10).

Nevertheless, concerns about sensitivity have
been raised. In particular, the 1996 Ghent cri-
teria did not take sufficient account of the age-
dependent nature of some clinical manifestations,
making the diagnosis in children sometimes dif-
ficult (11), or of the diversity of clinical pre-
sentations secondary to FBNI mutations (12).
Also, the 1996 Ghent criteria comprised physical
manifestations with poorly validated diagnostic
thresholds (e.g. flat feet and pulmonary artery
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dilatation), (13) or signs that are not systematically
screened for (e.g. dural ectasia). The main rea-
son for introducing a new nosology was that the
presence of aortic dilatation was not mandatory
in a personal or family history to raise the diag-
nosis of MFS. Indeed, physicians associate the
diagnosis of ‘MFS’ with cardiovascular risk. It
has been judged detrimental to diagnose MFS in
patients without tangible evidence of cardiovascu-
lar risk, because it may restrict patients’ access to
insurance benefits or career opportunities. Other
concerns were the additional financial burden asso-
ciated with frequent medical care, anxiety or situ-
ational depression, unfounded marital or reproduc-
tive decisions, the loss of health benefits or the psy-
chosocial stigmatization associated with exercise
restriction, which is a particularly important issue
during childhood.

As a result, five major changes in the diagnostic
guidelines were proposed (Table 1) (14): (i) more
weight is given to two cardinal features of MFS,
aortic root aneurysm/dissection and ectopia lentis.
All the other cardiovascular and ocular manifesta-
tions of MFS and findings in other organ systems,
such as the skeleton, dura, skin and lungs, con-
tribute to a ‘systemic score’ (Table 1) that guides
diagnosis depending on the presence or absence
of aortic disease or ectopia lentis; (ii) a more
prominent role is assigned to molecular genetic
screening for FBNI and other relevant genes (e.g.
TGFBRI and 2); (15) (ii1) some of the less specific
manifestations of MFS were either removed or
made less influential in the diagnostic evaluation of
patients (e.g. dural ectasia, joint laxity, flat cornea,



Table 1. Revised Ghent criteria for the diagnosis of Marfan syndrome (MFS) and related conditions (14)

In the absence of a family history:

(1) Ao (Z > 2) AND EL = MFS

(2) Ao (Z > 2) AND FBN1 = MFS

(8) Ao (Z > 2) AND Syst (>7 points) = MFS?
(4) EL AND FBNT with known Ao = MFS

EL with or without Syst AND with an FBN'7 not known with Ao or no FBNT = ELS Ao (Z < 2) AND Syst (>5) with at least one
skeletal feature without EL = MASS MVP AND Ao (Z < 2) AND Syst (>5) without EL = MVPS

In the presence of a family history:
(5) EL AND FH of MFS (as defined above) = MFS

(6) Syst (=7 points) AND FH of MFS (as defined above) = MFS?

(7) Ao (Z = 2 above 20 years old, >3 below 20 years) + FH of MFS (as defined above) = MFS?

Systemic score

e Wrist AND thumb sign — 3 (Wrist OR thumb sign - 1)

e Pectus carinatum deformity — 2 (pectus excavatum or chest asymmetry — 1)
o Hindfoot deformity — 2 (plain pes planus — 1)

e Pneumothorax — 2

e Dural ectasia — 2

e Protrusio acetabuli — 2

e Reduced US/LS AND increased arm/height AND no severe scoliosis — 1

e Scoliosis or thoracolumbar kyphosis — 1

e Reduced elbow extension — 1

e Facial features (3/5) — 1 (dolichocephaly, enophtalmos, downslanting palpebral fissures, malar hyoplasia, retrognathia)
o Skin striae — 1

e Myopia >3 diopters — 1

e Mitral valve prolapse (all types) — 1

Maximum total: 20 points; score >7 indicates systemic involvement

Ao, aortic diameter at the sinuses of valsalva above indicated Z-score or aortic root dissection; EL, ectopia lentis; ELS, ectopia
lentis syndrome; FBN1, fibrillin-1 mutation; FBN7 with known Ao, FBNT mutation that has been identified in an individual with aortic
aneurysm; FH, family history; MASS, myopia, mitral valve prolapse, aortic root dilation, skeletal findings, striae syndrome; MVPS,
mitral valve prolapse syndrome; Syst, systemic score; US/LS, upper segment/lower segment ratio; Z, Z-score.

aCaveat: without discriminating features of Shprintzen-Goldberg syndrome, Loeys-Dietz syndrome or vascular EDS syndrome.

— if present, then TGFBR1/2 testing, collagen biochemistry, COL3A1 testing

— other conditions/genes will emerge with time.

iris or ciliary muscle hypoplasia, dilatation of the
pulmonary artery, mitral annulus calcification and
recurrent or inscisional herniae); (iv) the new cri-
teria formalize the concept that additional diag-
nostic considerations and testing are required if a
patient has sufficient findings to satisfy the crite-
ria for MFS but also shows unexpected findings,
particularly if they segregate with disease in the
family or if they are suggestive of a specific alter-
native diagnosis (e.g. Shprintzen—Goldberg syn-
drome, Loeys—Dietz syndrome (16, 17) and the
vascular form of Ehlers—Danlos syndrome); and
(v) the new introduced categories [ectopia lentis
syndrome (ELS), myopia, mitral valve prolapse,
borderline and non-progressive aortic root dilata-
tion, skeletal findings and striae (MASS) syn-
drome, mitral valve prolapse syndrome (MVPS)]
cannot be used in patients aged less than 20 years,
and the term ‘potential MFS’ is proposed in such

patients, to take into account that the phenotype
may evolve with time.

Since the 1996 Ghent criteria were adopted
worldwide, these new criteria will lead to a new
approach in the physicians’ evaluation. Moreover,
they may modify the diagnosis for a given patient.
We chose here to assess the changes engendered
by this new classification in a well-characterized
series of 1009 probands with a known FBNI
mutation (12—-18).

Patients and methods

A total of 1191 probands diagnosed with type I
fibrillinopathy between 1995 and 2005 were iden-
tified via the Universal Marfan database — FBNI
(UMD-FBNI; http:/www.umd.be) (19) and the
network of participating centers. Inclusion crite-
ria were (1) heterozygosity for a pathogenic FBNI
gene mutation in a patient with a phenotype



compatible with type I fibrillinopathy and (2) the
availability of clinical information. The determi-
nation of the pathogenic nature of the mutation
has been discussed previously (18, 20). Within
this cohort, 178 probands were excluded from the
study (no clinical data available in 129, insufficient
data on cardiovascular, ocular or skeletal involve-
ment in 44 and compound heterozygosity for FBN1
mutations in 5). The patients originated from 38
different countries located across five continents
and the majority of inclusions were from refer-
ral centers for MFS. The majority (72%) were
white Europeans or of European ancestry, 14%
were from North and South America, 8% were
from Oceania, 4% were from Asia, and 2% were
from Africa. The clinical data were collected either
from a questionnaire sent to referring physicians
and clinical investigators or from previous publica-
tions wherein sufficient information was available.
All questionnaires were collected and referenced
by one individual (L. F.) to avoid duplication
of patients in the study. The clinical information
required included a range of qualitative and quan-
titative clinical parameters, including cardiovascu-
lar, ophthalmological, skeletal, skin, lung and dural
manifestations. These patients were collected for
the purpose of a large-scale genotype—phenotype
correlation study (18), and the cohort was further
investigated for other analyses (11, 12, 21-23).

Each patient was reclassified according to the
2010 Ghent criteria, taking into account their
manifestation at last follow-up. Four patients with
autosomal dominant Weill-Marchesani syndrome
were not assessed because they represented another
well-defined type I fibrillinopathy (24-26). A
cohort of 1009 patients was thus constituted.
The results were compared to those obtained
according to the 1996 Ghent criteria. In the overall
cohort and for each diagnosis (MFS, ELS, MASS
and MVPS), the median age at diagnosis was
analyzed, as was the systemic score distribution.
The results were analyzed distinguishing between
probands aged less than 20 years (named ‘children
cohort’) and those above (named ‘adult cohort’).
The differences between both classifications were
analyzed. By applying the new nosology, authors
noticed that patients with a systemic score of
less than 7, without aortic dilatation or ectopia
lentis, but with a family history of MFS and/or
FBNI mutation already associated with an aortic
dilatation, fell into a gap in the new nosology.
These patients have been classified as MFS in this
study so that patients from the same family and
carrying the same FBNI mutation will reach the
same diagnosis.

As this study was retrospective, some items were
defined differently in the old and new criteria. For
example, in the presence of a family history, a
Z-score >3 for the aortic root is required when
an individual is aged less than 20 years. The only
information available for all patients in this ret-
rospective study was the presence or absence of
aortic root dilatation. When a mutation was not
associated with aortic dilatation, we searched the
UMD-FBNI database (n = 19) for other patients
with the same mutation who did have an aortic
phenotype. The differential items were particu-
larly notable for the determination of the systemic
score. The new criteria score 1 point for a wrist
OR thumb sign and 3 points for a wrist AND
thumb sign. As the medical records did not dif-
ferentiate between these, 3 points were assigned
when a patient had arachnodactyly. Similarly, as it
was not possible to distinguish between hindfoot
deformity and pes planus, 1 point was attributed to
all patients with pes planus. The number of facial
features was not known and 1 point was given
to a patient with compatible facial dysmorphism.
One point was attributed to patients with severe
myopia, even if the dioptres were not known. Only
292/1009 patients (29%) were investigated for the
presence or absence of dural ectasia. To evaluate
the impact of this methodology, as well as the eas-
ier applicability of the new Ghent criteria, a flow
chart was made to evaluate the number of patients
in which the determination of the systemic score
was mandatory to raise the diagnosis of MFS. The
distribution of types of mutations according to the
different types of presentation (MFS, ELS, MASS,
MVPS and potential MFS) was determined.

Results

The median age at diagnosis of the probands
was 20 years [interquartile range (IQR) 9-33].
The ages at last follow-up ranged from birth to
72 years, with a median age of 29 years [IQR
15-40], and 354 patients were aged less than 20
years (35%). Fifty-four percent of patients were
male. The characteristics of the cohort according
to the 1996 Ghent criteria have previously been
reported (12).

The distribution of diagnoses according to the
old and new Ghent criteria is shown in Fig. la—c
in patients aged 20 years or above and in Fig. 2a—c
in patients aged less than 20 years. According to
the new criteria, 842 patients could be classified
as MFS (83%), 86% in the adult cohort and
78% in the children cohort (Figs 1 and 2). Fifty-
two probands could be classified as ELS (5%),
31 as MASS (3%), 5 as MVPS (1%) and 79 as
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Fig. 1. Diagnosis of MFS or other type I fibrillinopathies in the adult cohort (n = 655) according to new Ghent criteria (a) and
the old Ghent criteria (b). According to the new Ghent criteria 567 patients were diagnosed with MFS (86%), 52 patients with
ELS (8%), 31 with MASS (5%), 5 with MVPS (1%). According to the old Ghent criteria 596 patients were diagnosed with MFS
(91%) and 59 (9%) with other type I fibrillinopathies. Reassignment of diagnosis according to the new nosology in adult patients
with positive or negative 1996 Ghent criteria (c). In the column of adult patients with positive 1996 Ghent criteria (n = 596), 535
keep the same classification, 50 (8%) were reassigned to ELS and 11 (2%) were reassigned to MASS. In the column of patients
with negative 1996 Ghent criteria (n = 59), 32 (54%) were reassigned to the diagnosis of MES, 2 (3%) raise the diagnosis of ELS,
20 (34%) raise the diagnosis of MASS, and 5 (8%) raise the diagnosis of MVPS.

potential MFS (8%). The median age at diagnosis
in patients classified as MFS according to the new
nosology was 30 years [IQR 15-41], 36 years
[IQR 28.5-44.5] in patients classified as ELS,
29 years [IQR 24-36.5] in patients classified as
MASS, 32 years [IQR 26—-35] in patients classified
as MVPS, and 11 years [IQR 7-16] in patients
diagnosed with potential MFS. The number of
patients diagnosed with MFS according to the new
nosology was slightly lower (842 as compared
to 894 according to the 1996 Ghent criteria).
However, the distribution differed in 15% of
patients aged 20 years or above (93/655) (Fig. 1).
Sixty-one adults, diagnosed with MFS according
to the old nosology could now be classified as
ELS (n = 50) or MASS (n = 11) in the absence
of aortic dilatation in the proband or the family.
Thirty-two patients who could not be classified
as MFS according to the old Ghent criteria were
now classified as MFS. This number included
19 patients with aortic dilatation and a systemic
score <5, without ectopia lentis; 11 patients with

ectopia lentis, a mutation that had already been
reported in association with aortic dilatation in the
UMD-FBNI database or in another affected family
member and a systemic score <4, without aortic
dilatation; and 2 patients with a systemic score >7
without aortic dilatation or ectopia lentis.

The distribution of the systemic score in the
cohort is represented in Fig. 3a in probands aged
20 years or above and in Fig. 3b in probands aged
less than 20 years. The median systemic score was
7 in both adults [IQR 5-10] and children [IQR
5-8]. The median systemic score was 7 [IQR
5-10] in patients with MFS, 6 [IQR 4.5-8.5]
in patients with ELS, 7 [IQR 6.5-9] in patients
with MASS, 3 [IQR 3-4] in patients with MVPS,
and 7 [IQR 5-8] in patients with potential MFS.
Interestingly, 48 patients were classified as MFS
although they had a systemic score of less than 3.
Within these patients, 13 had aortic dilatation
and ectopia lentis; 25 had aortic dilatation and
a family history of MFS; and 10 had ectopia
lentis and a family history of MFS and/or FBNI
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Fig. 2. Diagnosis of MFS or other type I fibrillinopathies in the children cohort (n = 354), according to new Ghent criteria (a) and
the old Ghent criteria (b). According to the new Ghent criteria 264 patients were diagnosed with MFS (78%), 79 with potential
MES (22%). According to the old Ghent criteria 298 patients were diagnosed with MFS (84%) and 34 (11%) with other type I
fibrillinopathies. Reassignment of diagnosis according to the new nosology in children with positive or negative 1996 Ghent criteria
(c¢). In the column of patients with positive 1996 Ghent criteria (n = 298), 264 keep the same classification and 34 (11%) were
reassigned to potential MFS. In the colomn of patients with negative 1996 Ghent criteria (n = 56), 11 (20%) were reassigned to
the diagnosis of MFS and 45 (80%) raise the diagnosis of potential MFS.

mutation already described in association with
MFS. However, the role of the systemic score is
minor when the presence of the FBNI mutation
is known. Indeed, when considering the items that
permitted to reach the diagnosis of MFS according
to the new nosology, 409/842 MFS patients had
aortic dilatation and ectopia lentis; 394/842 MFS
patients had aortic dilatation and family history of
MES; 774/842 MEFS patients had aortic dilatation
and FBNI mutation; 479/842 MFS patients had
aortic dilatation and a systemic score >7; 228/842
MFS patients had ectopia lentis and a family
history of MFS; and 260/842 MFS patients had
a systemic score >7 and family history of MFS.
However, when performing a flow chart, we were
able to show that the determination of the systemic
score is useful only in 18/842 (2%) patients with
the diagnosis of MFS.

The distribution of the types of mutations
according to the different types of presentation
(MFS, ELS, MASS, MVPS and potential MFS) is
presented in Table 2. Non-significant differences

were found between the different groups of
presentation.

Discussion

In this article, we took advantage of a well-defined
series of patients with FBNI mutation to evaluate
the changes encountered by the application of the
new 2010 Ghent criteria in the clinical practice
(14). The total number of patients diagnosed with
MES according to the 1996 Ghent criteria and the
2010 Ghent criteria slightly differs, but a differen-
tial diagnosis could be raised in 15% of patients.
Indeed, the total number of patients diagnosed with
MEFS according to the new nosology was 842 com-
pared with 894 according to the old 1996 Ghent
criteria. The differences are explained by patients
who have been reclassified as MFS in the pres-
ence of aortic dilatation or EL in a proband with
no or minor systemic features when aortic dilata-
tion in an affected relative or in another patient
with the same mutation. Also, some patients diag-
nosed with MFS in the past can now be classified
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Fig. 3. Distribution of the systemic score in the study cohort (n = 1009) in patients with MFS, ELS, MASS and MVPS. (a)
Distribution of the systemic score in adults (>20 years) (n = 655). The median systemic score was 7 [interquartile range (IQR)
5-10] in patients with MFS, 6 [IQR 4.5-8.5] in patients with ELS, 7 [IQR 6.5-9] in patients with MASS, and 3 [IQR 3-4] in
patients with MVPS. (b) Distribution of the systemic score in children (<20 years) (n = 354), in patients with MFS [n = 275;
median age at last follow-up: 10 (6—15)] and potential MFS [n = 79; median age at last follow-up: 11 (7-16)]. The median
systemic score was 7 [IQR 5-8] in both patients with MFS and potential MFS.

Table 2. Repartition of mutation in the different types of presentation

Nonsense Frameshift Splicing Missense Inframe deletion/
(n=137) (n=170) (n=110) (n = 475) insertion (n = 20)
MFS (%) 15 17 10 56 2
ELS (%) 6 17 10 63 4
MASS (%) 16 19 6 55 3
MVPS (%) 0 0 0 100 0
Potential MFS (%) 8 15 20 53 4

ELS, ectopia lentis syndrome; MASS, mitral valve, aorta, skeleton and skin; MFS, Marfan syndrome; MVPS, mitral valve prolapse

syndrome.

as ELS or MASS in the absence of aortic dilatation
in the proband, an affected family member, or in
other patients with the same mutation. As with the
1996 Ghent criteria, special consideration should
be given to children (<20 years) because some
clinical features may appear later in life, and this
population has been analyzed separately in this
study.

We found that the new nosology offers some
advantages: (i) the nosology may be easier to apply
in a number of cases because the presence of aor-
tic dilatation and EL or aortic dilatation and FBNI
mutation is sufficient to diagnose MFS (Fig. 4),

and when the calculation of the systemic score is
needed, several of the ‘minor’ criteria often diffi-
cult to assess have been eliminated; (ii) the number
of possible diagnoses may be more representative
of the clinical extent or severity of the condi-
tion; (iii) the systemic score can be interpreted
as a severity score for non-aortic/eye manifesta-
tions, which can be an advantage for future studies
(genotype/phenotype, variable expressivity, mod-
ifier genes); and (iv) the identification of ELS
now makes sense because the new genes recently
associated with EL, with or without some skele-
tal features of the MFS spectrum, are taken into
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Fig. 4. Flow chart of the application of the new criteria in the present series. Ao, aortic dilatation/dissection; EL, ectopia lentis; FH,
family history; Syst, systemic score; FBNI, fibrillin-1 mutation; FBNI with known Ao, FBNI mutation that has been identified in
an individual with aortic aneurysm; MASS, myopia, mitral valve prolapse, aortic root dilation, skeletal findings, striae syndrome;
ELS, ectopia lentis syndrome; MFS, Marfan syndrome. *Correspond to patients who have been reclassified to MFS in the presence
of a systemic score <7 but familial history of MFS with FBNI mutation.

account (27, 28). Of notice, not all clinicians have
mutation analysis available, because of the variable
availability of molecular testing across countries
and delay for the results.

However, it raises some comments: (i) When
a patient is diagnosed with another condition in
the absence of aortic dilatation (ELS, MASS,
MVPS), physicians need to be aware that regular
follow-up including annual cardiovascular imaging
1s advised to monitor aortic size over time,
because it has been shown that aortic dilatation
can appear at all ages (23-29). Reclassification
to MFS may occur if aortic dilatation appears
during follow-up, as shown in the past (30, 31).
Counseling for patients with either ELS or MASS
phenotype should include the risk of a more severe
presentation in their offspring, including aortic
enlargement. (ii) Besides easier applicability in
general, when a mutation is found in a patient
with EL or a systemic score >7 but without
aortic dilatation, the clinician needs to have access
to a database to know whether the mutation
has already been reported in association with
aortic dilatation, thus raising the possible diagnosis
of MFS, reinforcing the importance of up-to-
date UMD database (19). The new nosology also
introduces the Z-score calculation in the new

nosology vs ‘aortic dilatation’ in the old nosology.
There are different ways of measuring Z-scores for
aortic dilatation world-wide; therefore, all patients
within a group may not necessarily be truly
comparable from the point of view of their aortic
phenotype. (iii) If the new nosology is strictly
applied, there is a gap for patients with FBNI
mutation, a family history of MFS but a systemic
score <7, and for patients with a systemic score
>7, an FBNI mutation known to cause aorta
pathology without family history. We propose that
an adaptation of the criteria should be made so that
such patients should raise the diagnosis of MFS.
This study presents two sources of bias. The
first is due to the inclusion criteria of the studied
cohort, namely the presence of FBNI mutation.
However, as FBNI mutations have been associated
with an aortic risk (12), it is important to evaluate
how often MFS criteria effectively diagnose the
aortic risk in this population. The second source
of bias is due to the retrospective nature of the
study, which made it impossible to score certain
items precisely. The authors’ choice in analyzing
the systemic scores with doubtful items is quite
arbitrary. However, we showed that the utility of
the systemic score was minor in the present series.



Similar remarks can be made regarding the Z-
score for the determination of aortic dilatation.
Indeed, Radonic et al. (32) recently reported in
2011 that the diagnosis of MFS according to the
1996 nosology was rejected in 13/180 patients
because the Z-score of the aortic root was <2,
although the aortic diameter was larger than 40
mm in six of them. Another point was also raised
from Radonic study. The authors also showed that
the new nosology permitted to revise the diagnosis
in patients with an aorta dilatation and dural ectasia
but no FBNI mutation who have been diagnosed
incorrectly as MFS in the past as too much weight
has been given to dural ectasia.

In conclusion, if the new Ghent criteria are
applied with common sense and flexibility, they
should help and support clinicians who are less
experienced with the Marfan phenotype. Indeed,
even if the diagnosis of MFS is not reached,
regular aortic follow-up is mandatory in every
patient with a diagnosis of ELS, MASS or MVPS.
A longitudinal study for the follow-up of patients
with such alternative diagnoses is required to
determine the proportion of patients who will meet
the criteria for MFS later in life.
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