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Objective: Marfan syndrome is an inherited disorder with systemic connective tissue involvement. The condi-
tion is clinically diverse and extremely pleiotropic. Though several articles had been published, no data from
Thai individuals has ever been reported. Here we presented clinical manifestations and echocardiographic
findings of Thai patients with Marfan syndrome.

Material and Method: Clinical and echocardiographic data were collected from series of Thai index cases
with diagnosis of Marfan syndrome at Siriraj Hospital between 1995 and 2009. Demographic data, clinical
presentations, and echocardiographic data were reviewed and analyzed.

Results: Fifty individuals and thirty echocardiograms were identified. Thirty eight individuals (76%) fulfilled
clinical criteria for definite Marfan syndrome and twelve individuals (24%) were incomplete Marfan syn-
drome. The majority of those individuals had significant organ involvement including dilatation of ascending
aorta (78%), ectopia lentis (54%), and skeletal involvement (96%).

Conclusions: In summary, this is the first report of clinical manifestation and echocardiographic findings of

Thai patients with Marfan syndrome
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Marfan syndrome (MFS) (MIM 154700) is an
autosomal dominant disorder of fibrous connective tis-
sue with various organ involvements mainly in cardio-
vascular, ocular and skeletal system. The incidence is
estimated to be 1 in 10,000. The MFS gene locus was
mapped to chromosome 15g21.1. Subsequently,
germline mutations in the fibrillin-1 gene (FBN1) were
reported to be responsible for the susceptibility to MFS.
The cardinal manifestation of MFS appears in 3 main
systems. However, the disease shows striking
pleitropism and variable clinical expressivity®. Widely
accepted criteria for clinical diagnosis of MFS have
been established but some of the features are age de-
pendent. The condition is also not common in general
practice and physician may not be familiar with the
disease presentation. As the result, many MFS patients
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are overlooked during both childhood and early adult-
hood. Progressive cardiovascular abnormality is the
principle cause of death among individuals with MFS.
Prophylactic medical and surgical intervention is im-
portant in reducing cardiovascular morbidity and mor-
tality®. Therefore, the ability to make diagnosis and
initiate proper management is crucial in treating and
preventing complication of this condition. There have
been several articles of clinical manifestation of MFS
but mostly from Western populations. Moreover, no
clinical description of Thai patients with MFS has ever
been reported. In this study, we report the clinical mani-
festation and echocardiographic parameters of Thai
individuals with Marfan syndrome.

Material and Method
Clinical evaluation

The research protocol was approved by the
Siriraj Institutional Review Board. The study was con-
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ducted according to the Declaration of Helsinki prin-
ciples. Patients and their families were referred or con-
sulted to Division of Medical Genetics for evaluation
of MFS clinical diagnosis and counseling between 1995
and 2009. All patients were evaluated at Siriraj Hospi-
tal. Detailed physical examination, particularly in the
ocular, cardiovascular and skeletal systems, was per-
formed by geneticists, cardiologists and ophthalmolo-
gists, who were experienced of MFS, as standard of
care. Diagnosis of MFS was made based upon Ghent’s
clinical criteria®. At least 2 systems with major criteria
plus one additional system involvement, either major
or minor, are required for diagnosis of ‘definite MFS’.
Incomplete MFS is defined when only 2 organ systems
are involved with at least one being the major criterion.
Clinical phenotypes of at least one organ system in-
volvement but do not fulfill those definitions are con-
sidered ‘possible MFS’.

Echocardiography

Each patient underwent transthoracic
echocardiography to evaluate the cardiovascular
anatomy and function at the echocardiographic labo-
ratory of Siriraj Hospital. The measurement was per-
formed on 3-5 consecutive cardiac cycles and the aver-
age value was used for the statistical analysis. Two-
dimensional, M-mode and Doppler echocardiography
were performed using standard technique. The left ven-
tricular (LV) end-systolic and end-diastolic dimensions
were measured using M-mode tracing. The LV ejection
fraction was determined using the Modified Simpson’s
rule (biplane) and Teicholtz’s method. Significant
pulmonary hypertension was defined as estimated right
ventricular systolic pressure more than 50 mmHg. Size
of aortic root was measured at aortic valve, sinus,
sinotubular and tubular level. LV systolic dysfunction
was defined as LV ejection fraction less than 40%.

Results
Clinical findings

A total of fifty families were included in the
study. In order to represent true clinical presentation
without ascertainment bias from expanded early diag-
nosis among family members, only clinical data from
probands were collected and analyzed. There were 25
males and 25 females with mean age at diagnosis of 30
years (range 16-51 years). Of those fifty probands, 38
individuals (76%) fulfilled clinical criteria for definite
MFS and 12 individuals (24%) were defined as incom-
plete MFS. Subluxation of lens (ectopia lentis) was the
presenting symptom and sign in 18 individuals (36%).
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Fifteen individuals (30%) were presented with symp-
toms and signs of aortic valve regurgitation. Among
seven individuals initially evaluated for skeletal prob-
lems, four were presented with scoliosis while the re-
maining (one individual each) had pectus deformity,
flat feet and joint laxity as their chief complaints. Aortic
dissection and mitral valve prolapse were the first mani-
festation in 2 individuals. One individual had pneu-
mothorax as the initial presentation.

Among organ system involvement of MFS,
thirty-nine individuals (78%) had dilatation of ascend-
ing aorta. Of those patients, seven also had aortic dis-
section. Ectopia lentis was identified in 27 individuals
(54%). Forty-eight individuals (96%) had skeletal in-
volvement but only 16 of them (32%) fulfilled major
criteria, which required patients to have at least 4 out
of 7 skeletal findings. It is of interest that MFS is a
heritable condition; however, only 25 probands had
family history of MFS.

Echocardiographic findings

Due to limitation in data archiving within pe-
riod of the study span across cohort, thirty
echocardiographic videotape records were available
for review. The mean LV ejection fraction of affected
individuals was 65.8 + 9.7%. None of them had LV sys-
tolic dysfunction. The LV end-systolic and end-dias-
tolic dimensions were 33.8 + 8.9 and 53.1 + 9.5 mm,
respectively. Mitral valve prolapse was detected in 4
patients and one patient associated with significant
mitral regurgitation. Aortic regurgitation was identified
in 13 patients and the degree was determined severe in
4 patients. Significant pulmonary hypertension was
identified in 2 patients; one with severe mitral regurgi-
tation and the other with severe aortic regurgitation.
The size of the aortic root was shown in Table 3.

Discussion

In this study, we reported for the first time the
clinical presentation and echocardiographic findings
from Thai patients with MFS. We found that mean age
of diagnosis was higher than western individuals with
MFS®, The reason for late diagnosis was likely due to
lack of medical attention among affected individuals as
well as medical personnel who were not familiar with
the condition. Our data also showed that all patients
are symptomatic and most of them had already mani-
fested significant major organ involvement and fulfilled
Ghent’s clinical criteria for definite MFS at time of diag-
nosis. Since only individuals who got first seen in adult
period were included, the late diagnosis could also be
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caused by ascertainment bias as childhood MFS was
identified and treated early. Another possible reason

Table 1. Clinical presentation of 50 patients with MFS

Clinical Characteristics

Age at diagnosis 30 years (16-51 years)

Presenting signs/symptoms

Ophthalmological system 19 (38%)
Ectopia lentis 18 (36%)
Severe myopia 1 (2%)

Cardiovascular system 19 (38%)
Aortic valve regurgitation 15 (30%)
Aortic dissection 2 (4%)
Mitral valve prolapse 2 (4%)

Skeletal system 7 (14%)
Scoliosis 4 (8%)
Pectus deformity 1 (2%)
Pes planus 1 (2%)
Joint laxity 1 (2%)

Other complaints 2 (4%)
Pneumothorax/Dyspnea 2 (4%)

Undetermined/Unknown 3 (6%)

Table 2. Organ system involvement in patients with MFS

Number of individuals with organ system involvement

Cardiovascular system 41 (82%)
Ophthalmological system 36 (72%)
Skeletal system 48 (96%)
Others 11 (22%)
Cutaneous striae 8 (16%)
Pneumothorax 1 (2%)
Hernia 1 (2%)
Hip dislocation 1 (2%)
Presence of involved ‘major’ organ
Aortic root dilatation at Sinus of Valsava 39 (78%)
With Aortic dissection 7 (14%)
Ectopia lentis 27 (54%)
At least 4 in 7 skeletal findings 16 (32%)
Family history 25 (50%)

Table 3. Aortic root diameter

Level Size of Aortic root (cm)
(Mean + SD)

Aortic valve 25405

Aortic sinus 41+1.1

Sinotubular junction 33+1.1

Tubular part 35+14
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for late diagnosis is that some affected individuals may
have less severe clinical phenotype or those organ
dysfunctions may present later on.

Clinical manifestations of MFS are various
among affected individuals. Ectopia lentis was the most
common presentation and the main reason for referral
in our report. Patients may complain with sudden or
gradual decrease in visual acuity, eye pain or headache
due to secondary glaucoma. Subluxation of lens tends
to be bilateral and usually develops asymptomatically
during childhood.

Cardiovascular involvement remains the most
common morbidity and mortality among patients with
MFS®. The major cardiovascular manifestations of
MFS are aortic dilation, which may involve the proxi-
mal and distal aorta, aortic regurgitation, aortic dissec-
tion, mitral valve prolapse, and mitral regurgitation.
Though 38% of individuals presented with mitral or
aortic valve disease including dissection of ascending
aorta, aortic root dilatation was seen in 78% of cases.
Therefore, detailed cardiovascular examination includ-
ing echocardiographic investigation is crucial in diag-
nosis and follow-up affected individuals with MFS.
Two-dimensional and Doppler echocardiography is an
integral part of the evaluation of patients with MFS.
Serial echocardiography should be performed in pa-
tients with MFS to measure the diameter of aortic root
and aorta as the risk of aortic dissection, which is the
most serious manifestation of MFS, increases as the
aorta enlarges. Also, the findings from echocardio-
graphy can detect the presence of aortic dissection
and evaluate the severity of aortic and mitral regurgita-
tion that commonly complicate MFS.

While skeletal involvement was probably the
most obvious clinical finding as it was seen in almost
all patients, only one-third of cases had at least 4 in 7
clinical features which indicated major skeletal involve-
ment. This result may be explained by the fact that
many MFS do not have thin and tall body habitus and
most MFS patients do not present all skeletal features.
Furthermore, special imaging for protusio acetabulae,
one of seven defined skeletal involvements, was not
routinely performed®.

Other minor organ involvement in our series
included cutaneous features and pneumothorax were
similar to other previous reports.

It had been noted that 50% of patients in our
report did not have family history of MFS. Higher rate
of sporadic cases, comparing to typically 25-30% seen
in other series, could be from limited information from
other members. Since patient’s family size tends to be
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large, it was not possible to obtain clinical history and
detailed examination from every individual to confirm
or exclude MFS. Among patients studied for this re-
port, 24% were categorized as incomplete MFS, which
requires one additional major feature to fulfill Ghent’s
clinical criteria. However, dural ectasia, one of the ma-
jor organ involvements, produces no symptom in most
individuals with MFS and it was not routinely investi-
gated®, Interestingly, data from a large pool of adults
with MFS showed that dural ectasia was the most preva-
lent clinical findings, followed by ectopia lentis®. Fur-
thermore, a large study of MFS mutation detection re-
cently found that the presence of at least 3 features,
with at least one being major criterion, would be suffi-
cient to achieve high mutation detection rate in FBN1¢?,
Taking these results together, it is possible that most
incomplete MFS with 2 organ system involvement could
be definite MFS, after spinal imaging was performed.

In conclusion, we present clinical presenta-
tion and echocardiographic findings of Thai adult indi-
viduals with MFS. Careful history taking and detailed
examination in major organ systems should be done to
establish the diagnosis, evaluate severity and plan for
life-long treatment.

Acknowledgments

We wish to thank the patients and families for
their cooperation. We also would like to thank cardiol-
ogy and genetics staffs at department of medicine, oph-
thalmologists, cardiothoracic surgeons and orthope-
dic surgeons for their patient care services.

References
1. Ahimastos AA, Aggarwal A, D’Orsa KM, Formosa
MF, White AJ, Savarirayan R, et al. Effect of
perindopril on large artery stiffness and aortic root
diameter in patients with Marfan syndrome: a ran-
domized controlled trial. JAMA. 2007 Oct
3;298(13):1539-47.

S46

10.

Pyeritz RE. Marfan syndrome: 30 years of research
equals 30 years of additional life expectancy. Heart.
2009 Mar;95(3):173-5.

De Paepe A, Devereux RB, Dietz HC, Hennekam
RC, Pyeritz RE. Revised diagnostic criteria for the
Marfan syndrome. Am J Med Genet. 1996 Apr
24;62(4):417-26.

van Karnebeek CD, Naeff MS, Mulder BJ,
Hennekam RC, Offringa M. Natural history of car-
diovascular manifestations in Marfan syndrome.
Avrch Dis Child. 2001 Feb;84(2):129-37.

Dean JC. Marfan syndrome: clinical diagnosis and
management. Eur J Hum Genet. 2007 Jul;15(7):724-
33

Sponseller PD, Jones KB, Ahn NU, Erkula G, Foran
JR, Dietz HC, 3rd. Protrusio acetabuli in Marfan
syndrome: age-related prevalence and associated
hip function. J Bone Joint Surg Am. 2006
Mar;88(3):486-95.

Oosterhof T, Groenink M, Hulsmans FJ, Mulder
BJ, van der Wall EE, Smit R, et al. Quantitative
assessment of dural ectasia as a marker for Marfan
syndrome. Radiology. 2001 Aug;220(2):514-8.
Faivre L, Collod-Beroud G, Loeys BL, Child A,
Binquet C, Gautier E, et al. Effect of mutation type
and location on clinical outcome in 1,013 probands
with Marfan syndrome or related phenotypes and
FBN1 mutations: an international study. Am J Hum
Genet. 2007 Sep;81(3):454-66.

Rand-Hendriksen S, Lundby R, Tjeldhorn L,
Andersen K, Offstad J, Semb SO, et al. Prevalence
data on all Ghent features in a cross-sectional study
of 87 adults with proven Marfan syndrome. Eur J
Hum Genet. 2009 Mar 18.

Stheneur C, Collod-Beroud G, Faivre L, Buyck JF,
Gouya L, Le Parc JM, et al. Identification of the
minimal combination of clinical features in
probands for efficient mutation detection in the
FBN1 gene. Eur JHum Genet. 2009 Mar 18.

J Med Assoc Thai Vol. 93 Suppl. 1 2010



NISUAANBBNNINAANLN UASANBMUENWLAINNITATIAAA UIAIFzNDUYlA 1B Llae
nauansursunuluaulne

NIUW WNHAING, HENT LTI

n@'mmnmmﬁmu Lﬂufﬁ‘ﬂi’vvuﬁﬂﬁ‘ﬁ‘il‘l/ld’lﬁﬁ)@’)ﬂﬂ’?’)JJﬁﬁ)ﬂﬂﬁ?Iﬂ\?Lf!’f@Lﬁ,@Lﬁ’EIQWVuEIWN?;’UU ANMLY
mwmunwmwﬂommmnwmim\/ummmﬁ7m/im£/ UAZAINITDLAANEENTINANAALNG lurateadtas
uwmmmvuﬂ/mmﬂmnmmmimmif\/u‘luwmz/mmm:m mZ.immsmmm:tm:mwmun%@\mﬂmZm/
W m@E/'wmmu@zvnmumwﬂ@unmewmq@mm@ummmw@umElwm/z/ﬂqa”lmmimﬁ/mmu@@ﬂ
n@w@fzmmmnf\/u TﬁmmummﬂoEmYﬁ)?ummmmmmu%ﬂ’lumemmzw/imﬂf sl WA, 2538 QU
WA 2552 Lm:mumm@mwwm ANBUSNNAFUN me@mmnnwmmfamumwmmumva iiiavianag
5iATEU
NANITIAE: ﬂmm”%”momomy@mwwﬂﬁﬁnmnmyﬂﬁm"ﬁmuwzq: 50 28 UATNIIATIARARENA DY
m?@?uwﬂoﬂmmu 30 718 Wm'wyﬂ'f;s/ 38 78 (?@mv 76) ARNBULATUAINNITINITITASE glﬂqzl 12
el (mmsx 24) Ym?ummu@@m@mmn’mmmﬂuwmmeymf EI”UIQEIZV,QMZM[yﬁﬂﬁﬁ‘LLﬁﬁN@@ﬂﬁdﬁ’?’m
AntnFresssunng yl loun nwmmmﬁmu,m?mylzv'qumyuZ‘ﬂl\vwm (;@z/m 78), AEUnIAAeY (;@mvx
54) uazAINAALINATBNISLLNIZAN (;@mz 96)
agl: ﬁmxgl%@”mmmm”nwmzwNmﬁfmLmzmWzm%ﬁ"u@s/\mmb@uﬁo‘lfaﬂ/@\m@'.umnwmﬁ‘hv\/ﬂuﬁmhﬂ

sTuAfausn

J Med Assoc Thai Vol. 93 Suppl. 1 2010 S47



