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Summary

Marfan syndrome is dominantly inherited connective tissue diseases, associated with microfibrillar fiber connective
tissue deficiency in vascular walls, heart valves, joints, dural membrane, bones, and other organs. Diagnosis may be
confirmed by clinical criteria and molecular tests. Pregnancy bears a risk of fatal complications, including aortic
dissection, aortic root dilation, mitral valve insufficiency. Women must be followed and managed in a high risk
pregnancy unit by a team from obstetricians, cardiologists, anesthetists, pediatricians, neonatologists and cardiac
surgeons who are skilled in high risk pregnancies. This approach allows to avoid the serious maternal and fetal
complications. Caesarean section should be offered for such patients, because it minimizes the hemodynamic changes,
associated with vaginal delivery. Some authors recommend to perform post-cesarean hysterectomy, because of the
high incidence of massive hemorrhage in postpartum.
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BEJJEHWE BEPEMEHHOCTW W POJOPA3PELLEHUA Y BOJIbHbIX C CAHAPOMOM MAP®AHA
Papeukas J1.C.", Makauapus A.[I.', buuagse B.0.', Xamanu H.M.", Mutptok [.B.2, Makauapus H.A.!

T ®TAQY BO «[lepBbiii MOCKOBCKWIT FrOCYAPCTBEHHbIA MEANLMHCKIA yHUBEpcUTeT UMeHn .M. CeyeHoBa»
MwuHucTepcTea 3apaBooxpaHenus Poccuickon ®epepaumn (CeveHoBeknii YHnBepcutet), Mocksa

2 [ocynapCTBEHHbIA MEANLIMHCKMIA 1 (DapMaLLEBTNHECKMIA YHNBEPCUTET MMeHN Hukonae TecTemuuaHy
Pecnyonuku Mongosa, KniumnHes

Pestome

CuHgpom MapchaHa BASETCS JOMUHAHTHO-HACEAYeMbIM 3a00/16BAHNEM COEAUHUTEbHON TKAHWU, CBA3aHHbIM C [EOULNTOM
COBANHUTETbHON TKaHN MUKPOGOUOPUITNISPHBIX BOJIOKOH B CTEHKAX COCY[OB, knanaHax cepjua, cyctaBax, 000/104ke M03ra,
KOCTAX W Apyrux opraHax. [uarHo3 MoXeT ObiTb 0CTaB/EH C MOMOLbIO KIMHUYECKUX TPUIHAKOB U MOJIEKYTISPHbIX TECTOB.
bepemMeHHOCTb €BA3aHa C BbICOKUM PUCKOM OMACHbIX OC/TOXHEHWUNA, BKIIKOYAS PACCII0EHNE a0PTbl, PACLUMPEHNE KOPHS aopTbl,
HELO0CTATOYHOCTb MUTPATIbHOO KiarnaHa. bepemeHHble ¢ curapomom MapghaHa 0THOCATCA K rpynne BbICOKOrO PUCKA U JOJIXKHbI
HaxoanTbcs 104 Hab/II0[eHNEeM aKkyLLIepoB, KapAauoaoroB, aHecTe3nosioroB, NeauatpoB, HeOHAaTol0roB U Kapauoxmpypros,
UMEIOLLMX OMbIT BELAEHUS CII0XHbIX 6EPEMEHHOCTE. [Py NnoBo/ MNOAX04 N03BONIAET U366XKATh CEPbE3HbIX OCTIOKHEHNI Y MaTepn
U nnoga. Takum nayneHTkam cregyet npegnaratb KecapeBo Ce4eHne, nockosIbKy OHO MUHUMU3NPYET reMOgUHAMNYECKNE Hapy-
LLIEHNSA, CBA3AHHBIE C BarMHabHbIMU POZamu. VI3-3a 4acTbiX M0CAEPOHO0BLIX MACCUBHbIX KPOBOTEYEHMI HEKOTOPbIE aBTOPbI
DEKOMEHLYIOT BbINOJIHATE TUCTEPIKTOMUIO CPA3Y MOCIIE KECAPEBA CEYEHNS.

Kntouesbie cnosa

Me3eHxMManbHble AUCNIA3MK, HACNeACTBEHHble OONE3HN COeAMHUTENbHONW TKaHW, cuHapom MapdaHa, cuHapom 3nepca-
[annoca, 6one3Hb Ocnepa-Bebepa-PeHato, 6epEeMEHHOCTb, PACCNIOEHIE a0PTbl NPY OEPEMEHHOCTI, KECAPEBO CEYEHUE, KPOBOTE-
YeHune, KPOBOM3NUSHME.

Cratbs noctynuna: 28.08.2017 r.; B popa6oranHom Buge: 15.09.2017 r.; npunarta k nevartu: 06.10.2017 r.

KondinukT untepecos
ABTOpbI 329BNAIOT 06 OTCYTCTBIM HEOBXOAMMOCTM PACKPbITUS (DUHAHCOBON NOAAEPXKKM NN KOHAONNKTA UHTEPECOB B OTHOLLIE-
HWAW AAHHON ny6nmKauni.

Bce aBTOpbI Cenany SKBUBaNEHTHbIN BKNaz B NOATOTOBKY MyGnuKaLmum.

Ing uuTupoBaHus

Papeukas J1.C., Makauapus A.[., buuaase B.0., Xamauu H.M., Mutptok [.B., Makauapus H.A. BefeHue 6epeMeHHOCTU U pOfo-
paspeLleHuns y 60MbHbIX ¢ cunapomom Mapdana. Axywepctso, ruHexonorus v penpogykumsa. 2017; 11 (3): 82-87 (in English).
DOI: 10.17749/2313-7347.2017.11.3.082-087.

Introduction What is the molecular genetic defect?

Marfan syndrome is an autosomal dominant connec-
tive tissue disease associated with a mutation in the
fibrillin gene, one of the main elastic components of
connective tissue. In this case, the synthesis of microfi-
brillary fibers in the walls of vessels, heart valves, liga-
ments, joints, dura mater, bones and other organs is
disturbed. The prevalence of the Marfan syndrome
according to various sources is 1 per 5-10 thousand of
the population [1-3].

Synthesis of fibrillin type 1 is encoded by a gene located
on chromosome 15g21.1. Most mutations represent
missense mutations, less frequently there are nonsense
mutations and mutations with a shift of the reading frame.
There is no clear correlation with the species and localiza-
tion of the mutation and the severity of the Marfan
syndrome. Even mutations in the same codon can lead to
both severe Marfan syndrome of newborns and to the
classic Marfan syndrome in adults. It was also found that
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mutations in the central region of the gene (exons 24-32),
the so-called «neonatal site», cause a wide range of mani-
festations from the severe Marfan syndrome in newborns
to isolated ectopia of the lens.

What are the clinical manifestations
of Marfan syndrome?

The most frequent clinical signs of the disease are
progressive dilatation of the aorta, prolapse and insuffi-
ciency of the mitral and aortic valves, hypermobility of the
joints, high growth, long limbs, arachnodactyly, chest
deformation, scoliosis, lens subluxation, myopia, gothic
palate, striae on the skin. X-ray examination often reveals
ectasia of the dura mater and protrusion of the acetabu-
lum. In some cases, there is a history of repeated episodes
of pneumothorax. Manifestations of the cardiovascular
system have a particular importance because of them the

high mortality is associated with this disease [4]. A major
problem with Marfan's syndrome, as with other hereditary
collagen diseases, is multiple cerebral aneurysms. Their
incidence in patients with Marfan syndrome is about 28%,
according to autopsy data.

How to diagnose Marfan syndrome?

Currently, the diagnosis of Marfan syndrome is estab-
lished in accordance with the diagnostic criteria of Ghent,
which were proposed in 1996 in place of the previously
existing Berlin criteria of the year 1988 (table 1).

One basic criteria from the two different organ systems
is necessary for diagnosis to be made (4 features from the
skeleton form the main criterion) and 1 additional criterion
from another system.

Changes in the skeleton can be assessed according to
the Steinberg’s symptoms (the nail phalanx of the thumb

System The main criteria

Additional criteria

Skeletal
abnormalities

At least 4 of the following symptoms:

- pigeon chest (pectus carinatum)

2 main criteria or 1 primary and 2 of the following
symptoms:

« pronounced deepening in the thoracic region, requiring
surgical correction

disproportionately high growth (the ratio of the upper
segment to the bottom is less than 0.86 or the ratio

of the magnitude of the span of arms to growth is more
than 1.05)

scoliosis > 200 or spondylolisthesis

incomplete extension in the elbow joint (< 1700)

flat feet with valgus foot deviation;

protrusion of the acetabulum

« deepening in the thorax
« hypermobility of joints
- high palate

« specific face

Organ of vision « subluxation of thelens - flattening of the cornea

« anincrease in the long axis of the eyeball,
leading to myopia

« hypoplasia of the iris or ciliary muscle,

leading to miosis

AKYHIEPCTBO « THTHEKOAOT' A « PETITPOAYKIIM A

The cardiovascular - aortic root dilatation - mitral valve prolapse
system « ascending aortic dissection « pulmonary artery dilation at the age of 40 years
- calcification of the mitral valve at the age
of 40 years
» dilation and dissection of other aortic areas
Lungs - absence + spontaneous pneumothorax
Skin - absence « atrophic striae
» recurrent hernia
Spinal cord « lumbosacral ectasia of the dura mater - absence
Genetic data - presence of Marfan syndrome in accordance with the - absence

listed criteria among close relatives of patients, regardless
of the presence of a mutation in the fibrillin gene
presence of the DNA markers of the Marfan syndrome
among the relatives

Table 1. The main diagnostic criteria for the Marfan syndrome.

Taéauua 1. OCHOBHBIE MAaTHOCTUYECKHE KpUTEpUH cuHApoMa MapdaHna.
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extends beyond the inner border of the hand) and
Walker-Murdoch’s (with the wrist around the thumb and
little finger partially overlapping each other) X-ray (to
detect protrusion of the acetabulum) and MRI (For the
detection of lumbosacral ectasia) are carried out only in
those cases when existing criteria are not sufficient for
the diagnosis.

Particularly it is necessary to single out the so-called
«marfanoid phenotype». It includes not pronounced signs
of the syndrome, such as high growth, arachnodactyly,
hypermobility of the joints, high gothic palate and other
symptoms when there are not enough criteria for diagno-
sis. Marfanoid phenotype is also characterized by such
indicators as the ratio of the upper segment to the bottom
less than 0.86 and the ratio of the magnitude of the span
of arms to growth is more than 1.05. The length of the
lower segment is measured from the pubic symphysis to
the floor, the length of the upper segment is the difference
between the height and length of the lower segment. Such
patients need constant monitoring, because they have a
high risk of developing more serious manifestations of
Marfan syndrome.

Molecular diagnostics of the Marfan syndrome is
complicated by two reasons: first, each mutation in the
fibrillin-1 gene is unique and the probability of its recur-
rence is extremely small; secondly, mutations in the
fibrillin-1 gene are detected not only in Marfan's
syndrome, but also in diseases similar to it , which do
not have severe manifestations of the cardiovascular
system, for example, in the case of MASS syndrome
(myopia, mitral valve prolapse, aortic dilatation, skin
involvement, skeletal involvement), an isolated sublux-
ation of the lens.

With what diseases can the Marfan
syndrome be differentiated?

Such diseases include Luyang-Frins syndrome (a rare
X-linked disease, manifested by mental retardation and
some signs similar to Marfan's syndrome), the Shprint-
zen-Goldberg syndrome (a disease with autosomal domi-
nant inheritance, accompanied by craniosynostosis). In
some cases, the syndrome of the Shprintzen-Goldberg
reveals a mutation in the fibrillin-1 gene, so some authors
refer it to the rare variants of the Marfan syndrome. In
homocysteinuria, excretion of homocysteine in the urine
is detected in addition to the marfanoid phenotype, and in
the Bella syndrome (an autosomal dominant disease
associated with a mutation in the fibrillin gene-2), the
contractures in the joints and the anomalous structure of
the auricles.

In some cases, a differential diagnosis with Marfan
syndrome presents certain difficulties. So, the MASS
syndrome can be considered as a variant of the Marfan
syndrome. The name comes from the initial letters of the
main symptoms of the disease: myopia, mitral valve
prolapse, aortic dilatation, skin involvement, skeletal
involvement. The manifestations of the MASS syndrome
are similar to those in the Marfan syndrome, but they are

much less pronounced. Dilation of the aorta, generally, is
not expressed and does not tend to progress. Some cases
of the disease are accompanied by a mutation in the fibril-
lin gene 1. An autosomal dominant disease with a
marfanoid phenotype and ectopic lens is described, but
without any cardiovascular symptoms accompanied by a
mutation in the fibrillin gene 1.With mutations in genes of
chromosomes 5 and 11 which are not yet identified,
congenital aortic aneurysms without other signs of Marfan
syndrome are associated. Many symptoms of such
diseases as Ehlers-Danlo syndrome and Sticker syndrome
are similar to Marfan's syndrome. However, for Ehlers-
Danlo syndrome the increased skin extensibility and its
damage at the slightest trauma is more typical, and for
Sticker syndrome — myopia with retinal detachment, but
there is no ectopia of the lens. In addition, patients with
Sticker Syndrome often have hypoplasia of the facial part
of the skull, cleft palate and hearing loss.

What are the main principles of safe
planning and management of pregnancy
in patients with Marfan syndrome?

Patients with Marfan syndrome are recommended to
have a thorough examination during pregnancy planning,
which necessarily includes transthoracic or transesopha-
geal ultrasound examination of the aorta. With aortic
diameter of more than 4 cm, pregnancy is contraindicated.
All necessary surgical interventions on the valves and
aorta should be performed before pregnancy [5].

In the management of pregnant women with Marfan
syndrome, two main factors should be considered:

« pregnant women with Marfan syndrome have a
high risk of developing lethal complications from
the cardiovascular system (in particular aortic
rupture);

 disease is inherited in children in 50% of cases.

The reasons for the high risk of aortic rupture during
pregnancy in patients with Marfan syndrome are physio-
logical increase in the volume of circulating blood and
cardiac output in the background of a congenital abnor-
mality of collagen. Hormonal changes also have a certain
significance. The inhibitory effect of estrogens on the
deposition of collagen and elastin in the aortic wall is
shown. In experiments on rats, the stimulating effect of
progesterone on the deposition of non-collagen proteins
in the aortic wall was also demonstrated. Gestational
hypertension and preeclampsia acutely increase the risk
of dilatation, stratification and rupture of the aorta.

Approximately 70% of pregnant women have an aortic
rupture in the area 2 cm above the aortic valve or in the
descending thoracic aorta. Usually, aortic damage affects
only half of the diameter of the aorta, the other half
remains intact. When the ascending aorta ruptures, gener-
ally, the right lateral wall is involved, then the process
spreads downward, capturing the arc and chest of the
descending aorta, which often leads to the involvement of
the right coronary, left common carotid and left subcla-
vian arteries [6, 7].
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When is it possible to diagnose
the development of aortic dissection
in Marfan syndrome?

Well-timed diagnosis and therapy of sudden dissection
of the aorta is vital, as about 50% of patients die within 48
hours after the onset of the complication [8]. During preg-
nancy, this percentage is much higher [9]. The main
symptoms of aortic dissection are chest pain radiating to
the back, shoulders and abdomen. The most dangerous
complications are extravasal bleeding in the pericardium,
pleural cavity, mediastinum, retroperitoneal space, pulmo-
nary artery wall, heart cavity. In addition, symptoms asso-
ciated with partial or complete occlusion of various arter-
ies with hematoma of the aortic middle shell are often
observed. Occlusion of coronary arteries can lead to
sudden death or myocardial infarction, general carotid —
to syncopal conditions, stroke or coma, subclavian artery
— upper limb ischemia and paraparesis, intercostal or
lumbar arteries — spinal cord ischemia. Sometimes there
is an occlusion of the celiac trunk, renal, mesenteric or
common iliac arteries. Due to dilatation or stratification of
the aorta at the level of the aortic valve, severe aortic
insufficiency and pulmonary edema can develop. Obstruc-
tion of the aorta or pulmonary artery often leads to circula-
tory collapse. Physical examination often reveals a pulse
deficit, a diastolic noise on the aorta, neurologic manifes-
tations (cerebrovascular disorders, loss of consciousness,
paraparesis or paraplegia). Chest X-ray reveals an expan-
sion of the mediastinum. Sometimes there are signs of
hemothorax (mainly left-sided with the separation of the
distal aorta). However, the radiographic data are non-
specific and the absence of pathological changes on the
radiographs does not allow to exclude the diagnosis. The
gold standard for the diagnosis of aortic dissection is
aortography. However, in connection with their non-inva-
siveness and the absence of a negative effect on the fetus,
the methods of choice during pregnancy are contrast
computer tomography, magnetic resonance imaging,
transesophageal echocardiography and ultrasound.
Differential diagnosis of aortic dissection in pregnant
women with Marfan syndrome is performed with acute
conditions such as amniotic fluid embolism, myocardial
infarction and aortic regurgitation due to other causes,
pneumothorax, stroke, rupture of the uterus, placental
abruption, thrombosis of mesenteric vessels. Generally,
the diagnosis of aortic dissection is established post
mortem [10, 11].

Is it possible to reduce the risk of life-
threatening complications in pregnant
women with Marfan syndrome?

To prevent and well-timed correction of life-threatening
complications during the whole pregnancy, patients with

Marfan syndrome should be closely monitored by obste-
tricians and vascular surgeons. For all pregnant women
with Marfan syndrome (not even previously having signs
of cardiovascular damage) transthoracic ultrasound or
MRI in dynamics is prescribed [12].

The effectiveness of beta-blockers to prevent progres-
sive aortic dilatation has been proven in many studies.
When the distal aortic rupture is broken, intravenous beta-
blockers are used to achieve a 20% decrease in heart rate,
a decrease in blood pressure and left ventricular contrac-
tility [13]. Surgical intervention in situations of ineffective-
ness of drug therapy, rupture or threat of aortic rupture,
progressive aortic dissection is prescribed. In situation of
separation of the proximal aorta, urgent surgical interven-
tion is necessary, because only this measure can prevent
a fatal outcome [14, 15]. Urgent surgical intervention is
also prescribed for pregnant women with Marfan
syndrome with augmentation of aorta diameter exceeding
45 mm: in the early terms, abortion is recommended, in
the late — a caesarean section with subsequent recon-
structive surgery on the aorta [14, 15]. Another frequent
indication for urgent surgical intervention during preg-
nancy in patients with Marfan syndrome is progressive
aortic insufficiency. The success of surgical interventions
in pregnant women with Marfan syndrome depends on the
severity of the complication, the length of pregnancy, the
timeliness of the intervention. Siu et al. describe the case
of a favorable outcome of pregnancy after reconstructive
surgery on the ascending aorta and aortic valve made at
the 22nd week of pregnancy due to aortic dilatation from
5.5t0 7.7 cm. There are also cases of favorable pregnancy
outcomes after surgical interventions due to aorta stratifi-
cation [15, 16]. However, in most cases, surgical treat-
ment leads to the termination of pregnancy, so if the fetus
is viable, the cesarean section is performed before or at
the same time as the heart and vascular surgery [15, 16].

What are the features of the delivery
of patients with Marfan syndrome?

The optimal method of delivery of pregnant women
with Marfan syndrome is a cesarean section, which mini-
mizes hemodynamic changes associated with vaginal
delivery. Only in a few cases with aortic diameter less than
40 mm, absence of concomitant manifestations of the
disease, adequate anesthesia and good control of blood
pressure, vaginal delivery is possible. In certain cases, to
shorten the second period of labor, forceps delivery is
prescribed. Some authors recommend at the same time
with cesarean section to do a hysterectomy, because in
the postpartum period, mothers with Marfan syndrome
often have massive uterine bleeding. The cause of such
bleeding is a violation of the contractility of the spiral
arteries, which occurs in other connective tissue diseases,
for example, in the Ehlers-Danlo syndrome.
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«[Tepsbli MTMY um. .M. CeveHosa» M3 P®. Aapec: yn. Tpy6eukas, 8, ctp. 2, Mocksa, Poccus, 119991, E-mail: gemostasis@mail.ru.

Mutptok [naHa BMKTOpOBHA — aCCUCTEHT Kadheapbl akywepcTBa U ruHekonorum FMAOY um. Hukonae Tectemuuany Pecnybnuku
Monpgoga. Agpec: 6yn. LtedaH yen Mape, 165, Kuwuxes, Mongosa. E-mail: diana.mitriuc@gmail.com.

Makauapus Hatanns AnekcaHLpOBHA — aCCUCTEHT KadeApbl akyLLIepcTBa W MMHEKONIOrMn MeanKo-npodunakTieckoro gakynsrera
®TA0Y BO «Mepsbin MTMY num. .M. CeyeHoBa» M3 P®. Appec: yn. Tpy6eukas, 8, ctp. 2, Mocksa, Poccus, 119991. E-mail:
makatsariya@gmail.com. Ten.: +7(499)2072763.
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